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PROGRAM SUMMARY 

Background of the Ph~hppines' Power Sector 

The current (1996) installed capacity is about 10,556 MW which includes 2,333 MW hydro, 
1,414 MW geothermal, 1,460 MW coal and 5,349 MW oil To meet the growing demand for 
electricity, an additional capacity of 12,978 MW will be installed between 1996 and 2005, 
bringing the total nationwide installed capacity to 23,264 MW 

The demand for electricity is projected to increase at an annual average of 12 per cent between 
1996 and the year 2005 This translates into an increase in power demand from 5,855 MW in 
1996 to 16,256 MW in 2005 Conespondmgly, electricity sales are expected to increase to 
93 3 13 GWhr in 2005 from 33,532 GWhr in 1996 

With the implementation of energy conservation and demand-side management (DSM) 
programs, a sigmficant reduction m energy consumption is projected A decline m the annual 
growth of electricity demand by an average of about 5 4 per cent shall be affected by the 
unpact of energy efficiency and DSM programs 

The need for reform of the Philippines' power sector came about by the power crisis of the 
early 1990's when it began experiencing brownouts of two hours per day By the summer of 
1993, the daily brownouts had reached eight to ten hours a day thereby crippling the 
economic activities The national government and the National Power Corporation responded 
to the crisis by initiating and involving the private sector in financing, building and operating 
power plants The successful experience of this imtiative resulted in the Department of 
Energy's (DOE) comprehensive power sector structural reform of 1996 to rationalize the 
power sector The main objectives of these reforms are 

to create an environment which permits and encourages sufficient mvestment 
to meet expected expansion of the power sector, 

to develop a competitive environment that will encourage efficiency and 
reliability in production and delivery of electricity to consumers at a 
reasonable price, and 

to establish a regulatory and policy structure that will protect the consumers, 
while maintaining the ability of the sector to finance necessary expansion 
projects by allowing participants to operate commercially 

Under the proposed restructuring, DOE plans for the unbundling of the NPC into a series of 
Generation Companies (Gencos) and a regulated Transmission Company (Transco) The 
generation subsector, including new generation compames and existing Independent Power 

@ Producer (IPP) generation, will be responsible for power generation in a market-based, highly 
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@ 
competitive environment The Transmission Company will be responsible for operation and 
dispatch on a real time basis that will meet demand on least cost basis, while maintaimg 
system reliability The responsibility of providing power will be delegated to Distribution 
Companies (DISCOS) The Energy Regulatory Board (ERB) will be responsible for (1) setting 
and enforcing performance standards for Gencos based on reliability and efficiency to ensure 
fair and high competition between these Gencos, (2) regulating transmission service priclng 
and transmission system operations, and (3) setting and enforcing performance standards for 
distribution utilities, including financial management, based on reliability and system 
efficiency to ensure the lowest possible cost to consumers 

ASEI Phil~pp~nes Energy Tralnlng Program 

The Asia Sustainable Energy Irlltiative (ASEI), developed under the Global Clunate Change 
for the Philippines, Indonesia and India mandate, is set of activities to address the major 
obstacles to large-scale implementation of commercial sustainable energy project development 
schemes by focusing on policy and regulatory reform, plamng and project development In 
the case of the Philippines understanding that the power sector is experiencing growth in 
demand for electricity, at the same time, undergoing a transition from state-owned power 
companies to an unbundled and competitive power industry, USAID/Mission in Manila 
directed the Energy Training Program (ETP) to develop the ASEI training component to 
support the Government of the Philippines' (GOP) plan of restructuring, regulatory reform, * and privatimt~on Providing tramlng in support of a restructuring effort 1s expected to result 
in a market-oriented electricity sector, which will enable the adaptation of renewable energy 
and energy efficiency projects 

Under ASEI Philippines, ETP is unplementing the following courses in support of the GOP7s 
training priorities 

Power Sector Regulation April 7- 1 1 (1 week) 

Tariff Structure and Rate Malng May 19-23 (1 week) 

Environmental Management of 
Thermal Power Plants July 2 1 -August 1 (2 weeks) 

Econormc Management of a 
Distribution Company (DISCO) - focus on IRP August 25-September 5 (2 weeks) 

Transmss~on Access, Power Wheeling and 
Econormc Dispatch September 8-12 (1 week) 
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a 
BIOGRAPHIES OF COURSE INSTRUCTORS 

Dr Ride hl hternll - 

Dr Merrill is currently a qenior consultant for Power Technologies, Inc (PTI) He joined PTI in 
1980, where he carned out a project to assess usehlness of battery storage on the New York City 
subway system-He is the principal developer of PTI's power plant maintenance schedul~ng 
(PPNS) software and of PTI's trade o f i s k  (TO 'R) computer program He conducted a fuel 
Inventory study for one of the world's largest utilities He managed one major Electric Power 
Research Institute (EPRT) project to develop a methodology for settlng transfer capability 
objectives, and another to develop a general methodology for least-cost and strategic p l m n g  in 
the presence of uncertainty and conflict~ng objectives He has led least-cost and strategic planning 
consulting assignments for a number of ut~lity and non-utility clients One of these was an 
~nternational effort ~nvolving assessment of markets and rlsks for power produced in one country 
and sold In another He has performed a number of studies on engineering, economc, and 
contractual Issues in wheeling and transmission access 

Dr Mernll teaches PTI short courses in transmission access and wheehng, power plant 
maintenance scheduling, utility economics and finance, strategic plamng, corporate modeling, 
system operations, system planning, and least cost plann~ng He is a reg~stered profess~onal 
englneer in New York State A Fellow of the Institute of Electncal and Electronic Engineers 

@ (IEEE), he IS active in the Power System Planmng Subcommttee and the Worlung Group on 
Long-Range Plannlng 

Pr~or to jolning PTI, Dr Memll served as an independent consultant to power compames, 
engineenng firms, and research orgamzat~ons in the U S , Europe, and Latin America, mainly on 
real-time control of electrlc power systems and development of control centers 

In 1979, he was a Semor Visiting Scientist at Massachusetts Institute of Technology (MIT) He 
helped teach a graduate course in strategic planning for energy and was techn~cal director of a 
major research project to assess energy strategies He was instrumental in developing powerful 
new strategic p l m n g  methods 

In 1972, he joined the Amencan Electric Power Service Corp (AEP) He was later promoted to 
Semor Engineer and to Sect~on Head He developed computer applications in engmeering, 
planrnng, and management for the AEP System One of these was a pioneenng power plant 
maintenance scheduling program He contributed to the development of state estimation for 
electnc power systems, both as a graduate student and at AEP He was responsible for 
developing analytlc tools to support the mimng, storing, and shipplng of coal at AEP 

Dr Memll earned degrees in mathemat~cs from the Umversity of Utah (B A ,  1967) and electrical 
engineenng from the University of Utah (M S , 1968) and MIT (Ph D , 1972), and was elected to 

a membershp In the Tau Beta Pi, Eta Kappa Nu, and S~gma XI honor societies 
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John E Koehler 
Mr Koehler is currently Manager of Operat~ons Engineenng at the New York Power Pool 
(NYPP) He has served in t h s  capacity slnce 1993 He 1s responsible for supervision, direction 
and coordination of engineering studies to determine system transfer limts, the need for, and 
effectiveness of, computer programs and effective utilization of NYPP transmission and 
generatlon resources, In order to achieve reliable and economic operation of the Pool 

From 1980 to 1993, he served as Manager of Pool Operations at NYPP In thls capacity, he was 
responsible for supervision, direction and coordinat~on of all act~vlties in Pool System Operat~ons 
including dispatching, scheduhng, operations engineering, dispatcher tra~mng and system 
protection From 1978 to 1980, he was Supervisor of Pool Operations, where he was responsible 
for control and operation of all generatlon and major transmission facilities withn the operating 
jurisdiction of the NYPP 

From 1973 to 1978, he was Pool Computer Supervisor, where he directed and s u p e ~ s e d  the 
fbnctions of the Pool Computer Systems and the Pool Computer Staff He was responsible for 
the operation, maintenance and security of the computer system as well as the design, ev~luation, 
implementation, installation and documentation of computer hardware and software required to 
meet specified objectives From 1969 to 1973, he was a Pool Computer Applications Supervisor 
He was responsible for the direct~on and performance of computer programmng fbnctions and @ activities in the area of power systems analysis and simulation, economlc dispatch and load- 
frequency control for all major generat~on and transmssion facilit~es In the State of New York 
These functions and acttv~tles included the development, preparation and implementation of 
computer programs and stud~es for the following applications on-line and off-line load flows, 
economc dispatch and load-frequency control, unit commitment, generation and transmission 
outage stud~es, contingency stud~es, power system modeling, system secunty momtonng and 
evaluation, man-machine interface for dispatcher use of computer facilities through CRT7s , and 
cornmumcations system for the receiving and transmitting of data between the NYPP and member 
compames 

From 1956 to 1969, he was employed by the Long Island L~ghting Company Whlle there, he 
held vanous positions in operating, englneering and new business departments He has also 
worked as an independent consultant for ECC, Inc , Coopers & Lybrand, Power Technologies, 
Inc , and the Institute of International Education He has worked in other countnes including 
Canada, India, Kazahkstan and Kyrgyzstan Mr Koehler earned degrees in industnal 
management from Long Island University (B S ) and electncal englneering from Union College 
(M S ) He also completed the General Electric Power Systems Engineenng Course 
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r i  INSTITUTE OF INTERNATIONAL EDUCATION ENERGY TRAINING PROGRAM 

THE ENERGY TRAINING PROGRAM (ETP) 

The Energy Traimng Program (ETP) of the United States Agency for International Development 
(USAID) trans energy and envlronrnental professionals from A I D -assisted countnes (AACs) In 
how best to assess, utlllze, and manage thelr energy resources ETP supports the program plans 
and activities of USAID's Center for Environment, the reglonal Bureaus and the overseas 
Missions 

The Institute of International Education (IIE) manages ETP ETP works w ~ t h  AACs' energy and 
environmental sectors to assess thelr capabilities and identi@ traimng needs In response to their 
needs, the program develops courses in conjunction wlth the U S energy and env~ronmental 
industry ETP ensures that participants receive practical, slulls-onented traimng m every program 
and access to modern technologies, methodologies, and management techniques Its staff closely 
monltor each tramng program to guarantee excellence 

ETP covers the full range of conventional and alternative energy options available to AACs, w t h  
an emphasis on energy efficiency, environment, renewable energy, and privatization ETP has 
developed a two-pronged approach to tralnlng the Management-Level Tralning Program (MTP) 
and U S -based courses The MTP provides short-term, in-country workshops for semor 
management and policy makers These workshops are destgned to Increase understanding and 
build support for energy and environmental issues among key decision-makers The U S -based 
courses provide more ~n-depth, practical tralning T h s  integrated approach is designed to 
strengthen the institutional capacity to plan and implement sustainable energy projects 

To hrther enhance the effectiveness of training, ETP has established an Alumn~ Network, uniting 
its over 5,000 graduates The Network is served by the ETP Dlgest, a newsletter whzchprovzdes 
znformatlon on zndzvzdual alumnl accomplzshments and upcomzng traInzng opportun~tzes 
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INSTITUTE OF INTERNATIONAL EDUCATION ENERGY TRAINING PROGRAM 

USAID's CENTER FOR ENVIRONMENT 

The U S Agency for International Development (USAID) allocates a sigmficant portion of its 
assistance efforts to the wise management of envlronrnent and natural resources USAID has 
hrther underscored the importance of environmental issues by creating the Center for 
Environment The Center's mandate is to provlde technical and programmatic leadershp and 
support to  the Agency and its domestic and international development partners in addressing 
global envlronrnent and sustainable development problems 

Spec~fically, the Center provides techmcal support to USAID field mssions and regional bureaus, 
identifies and analyzes cntlcal enwronrnental problems and the constraints to their resolution, 
guides Agency strategy in specific environmental areas such s global climate change and 
biodiversity, helps to ensure consistent excellence in technical capabilities and Agency programs, 
and synthesizes and dissermnates data from technical and scientific research 

The Center for Enwronment also collaborates with a wide range of partners -- host countries, 
non-governmental organizations, other U S government agencies, international organizations, 
and other donor countries -- to solve environmental problems on local, reglonal and global levels 

INSTITUTE OF INTERNATIONAL EDUCATION (IIE) 

IIE is the largest privately-operated, internatlonal educat~on and tra~mng agency in the Umted 
States S~nce 19 19, IIE has promoted internatlonal understanding and hrthered internatlonal 
development IIE currently administers over 270 programs for government and pnvate sponsors 
worldwde The Energy Training Program, under whch t h s  course inTransrmssion Access, 
Power Wheeling and Econom~c Dispatch trainlng program falls, is sponsored by the Ofice of 
Energy, Environment and Technology of the Umted States Agency for Internat~onal Development 
( U s A w  
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Transmission Access, Power Wheellng & Economlc D~spatch 
September 8 - 12, 1997 

Mamla, Philippines 

Thls one-week course wlll provide participants with an understanding of the latest developments 
in a competitive marketplace as lt relates to operation and dispatch of a transmisslon company It will 
cover the technical and economic issues related to network access on system control, protection and 
security, Interconnected operations, pricing, and power wheeling 

Who Should Attend 

Thls course is des~gned for policy decision-makers from the Energy Regulatory Board (ERB), 
Department of Energy (DOE), and generation, transmisslon and distribution compantes who are or wl1 
be involved in the current development to expand transmssion access 

Course Schedule 
Instructor 

September 8, Mondav 
@ 9 0 0 a m  - 1 0 3 0 a m  Welcome and Opening Statements 

Department of Energy 
USAIDManlla 
IIEEnergy Training Program 

1 0 3 0 a m  - 1045 a m  Refreshment Break 

10 45 a m  -Noon Introduction and Overview 
Pretest 
Course Objectives 
Wheeling Defined 

Noon- 1 0 0 p m  

1 0 0 p m  - 2 3 0 p m  

Lunch 

Physlcs and Engtneering Issues 
Two Transmssion Models 
Transfer Capability 

Refreshment Break 

The Busy Signal 
Transmission Servlces 
Rel~ability Effects of Wheeling 



September 9, Tuesdav 
9 0 0 a m  - 1 0 3 0 a m  Economlc Dlspatch of Resources 

Overvlew of Commtment Process 
Economlc Dlspatch and Control 

J Koehler 

1 0 3 0 a m  - 1 0 4 5 a m  Refreshment Break 

10 45 a m  -Noon Basic and Advanced Methods of Dispatch 

Noon - 1 00 p m Lunch 

Economic Dlspatch wlth Security Constraints 
Dispatch Penalties, Incentives, BlIateral Contracts 

2 4 5 p m  - 3 0 0 p m  Refreshment Break 

Cost-based versus Market-based Dispatch 
Ancllllary Semces 

Sentember 10, Wednesdav 
9 0 0 a m  - 1 0 3 0 a m  Contract and Regulation Issues J Koehler 

Orgaruzational Structure of the US Electnc Power Industry 
NERC, Reliability Councils and Control Areas 
Today IOU's, Co-ops, TDU's, Mum's, and Pools 

1 0 3 0 a m  - 1 0 4 5 a m  Refreshment Break 

10 45 a m - Noon 

Noon - 1 00 p m Lunch 

Tomorrow Genco's, Transmission Provtders, Load Servers 
Independent System Operators, Power Exchanges, Marketers 

1 0 0 p m  - 2 4 5 p m  Types of Access and Wheel~ng Contracts 

2 4 5 p m  - 3 0 0 p m  Refreshment Break 

FERC and State Regulations 
Alternative Evolution Scenanos 

September 11, Thursday 
9 0 0 a m  - 1030am Economc Issues- Costs and Prices 

Cost Elements 

Refreshment Break 

H Memll 

H Memll 



Noon - 1 00 p m 

1 0 0 p m  - 2 4 5 p m  

Theoretical Basis for Costing 
Imbedded 
Marginal 
Incremental 
Opporturuty 
External 

Lunch 

Pricing Objectives 
Capital Recovery 
Economc effictency 
Confltcts 

Refreshment Break 

Pncing Methods 
Network vs Point-to-point 
Postage stamp 
Red-line 
Megawatt mlle 

@ September 12, Friday 
9 0 0 a m  - 1 0 3 0 a m  Interchange Transactions 

Contract Path versus Actual Flow Path Scheduling 
Impact of Loop Flow and Recent NERC Activities 

1 0 3 0 a m  - 1 0 4 5 a m  Refreshment Break 

Noon - 1 00 p m 

1 0 0 p m  - 2  1 5 p m  

Transmlssion Capability and Access through OASIS 
Transmlssion Reservations, Energy Scheduling 
and Transaction "tagging" 

J Koehler 

Lunch 

Identlfylng the Source and Sink 
GAPP Expenment of Scheduling, Compensation and Cotrol 

Refreshment Break 

Interchange Transactions wth  Locatronal-based Margnal Pncing 

Wrap-up 
Closlng Ceremomes 
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PRETEST 

1 Please define "wheehg " 

2 Please idennfy the statement which best descnbes each term below 

, stranded mvestment A Clrculatlng flows, either clockwise or 
counter-clockwise, generally at sub-harrnomc 
frequencies 

- obhgabon to serve 
B Currents m network elements parallel to a 

contract path 

- loop flow C A power plant whose access to the network 
~s blocked because an IPP's wheehg uses 
up all the capacity of the local network 

, regulatory compact 
D The accrenon of federal and state laws, 

judicial declslons, and regulatory r u h g s  
related to electrical energy 

- "no losers" test 
E The agreement that utrIiues wdI provide 

elecmcity to all comers 

F No party, i e , the ratepayer, should pay 
more because of an action to benefit 
another 

G Facilitres that are no longer needed because 
other suppliers are saafymg the load 

3 A wheehg unhty sees costs whch vary wth  power wheeled accordmg to 
the followmg formula cost = 10,000 + 3 4  + 0 05Q2, where cost is m $/hour 
and Q (quantity wheeled) ~s m MW What are the marginal and incremental 
wheehg costs for a 100-MW wheel? 

4 Gwen the bl-axis transfer capab~lity polygon on page 2-1 7, if X Imports 1000 
MW from Y, what is the maxlmum possible simultaneous export from X to I 
2 7  Can thrs amount actually be transferred? Why or why not7 

O 1990 Power Technologies, Inc 



COURSE OBJECTIVES 

Thls course covers much of what someone who already has practlcd power system 

background needs to know m order to deal with transmssion access and wheehng 

In particular, at the end of ~s course you wll be able to 

Informahon and Knowledge 

8 List four cost bases for pnclng wheehng 

8 Identlfy four charactensbcs of an adequate measure of transfer capabhty or 

busy signal 

Select from a hst the statements whlch best descnbe such terms as stranded 

mnvestment, oblrgatlon to serve, loop flow, regulatory compact, $.xed cost, 

revenue reconcrlmon, "no losers" test, etc 

8 Idenbfy elements mcluded in short-run margnal cost and postage-stamp rates 

Slull 

8 Compute margnal and incremental costs of wheehng, for a lossless and 

unconstraned case, gven a cost funcbon for the wheehng system 

Compute transfer capabihty ranges, given a h-axis hagram and a transfer level 

across one interface 

Perspechve 

In addbon, havlng taken b s  course you should 

Recogmze that transmsslon access and wheehng IS a complex arena 

encompassing physlcs, econormcs, and regdabon -- and that some questions 

do not have simple answers 

Approximately one-tlurd of this course is devoted to each of the three man problem 

areas (physlcs, econormcs, and regulatron) Each of these areas is described m rts 

own secaon of these notes References and a glossary are found at the end 

Appenchces include important onglnal source matend, as well as new matenal of 

current interest m rapidly-evolvmg field 

O 1990 Power Technolo~es, Inc 



WHEELING DEFINED 

"Wheelzng is a very imprecise term which, primarily for convenience, is 

loosely applied to a variety of transactions or occurrences which have too 

wldely different characteristics to be accurately referred to by the same label 

In what we believe to be preferred and technically correct usage, 'wheeling' 

may be defined as the use of the electric transmission system of one utility for 

the simultaneous receipt at one point and delivery at another of power, of like 

quantity and characteristics (1 e , the power delivered by the wheeling utility 

must be of like quantity and characterlstlcs as the power ~t receives), of and 

for another utility or utihtres "[I] 

"Wheehng, in ~ t s  broadest sense, is the delivery of electric power from one 

party to another, utrliung the transmission facilities of a third party " [2] 

"There are two ways of definlng wheellng The ~ontractual definition IS 

(mformally) the simultaneous purchase and sale of electricity of non-adjoining 

partres Usually one or both of the parties are ublities, but this is not 

necessary What is important is that they are adlacent, so that one or more 

utilities in between them must provide transmission services, which are 

referred to as wheeling 

The phvslcal definition of wheeling which we adopt in this paper IS different 

It is the change in the power flows in transmission lines owned by other par- 

tres, when S sells to B 

The contractual and physical definitions of wheeling can be quite different 

It is posslble for wheeling to be taking place contractually, yet no physical 

effect occurs It is also possible to have physical wheeling effects taking place 

when, under current contractual practices, no wheeling is happening!" [5] 

@ 1990 Power Technologies, Inc 
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Purchase/Sale 
Uttl~ly buys 10 MWh for $400 
and selts 10 MWh for $800 

10 MWh fl 10 MWh 

-6 - OQ&\ $800 

10 MWh 

Wheeling 
Buyer  pays seller $640 for 10 MWh 
seller pays utilrfy $55 for W l ~ n g  

s e m  (includ~ng Ic#ses) 

Wheel~ng 1s phys~caliy the same as a purchase/sale, so somet~mes only money 1s wheeled 161 

@ 1990 Power Technologies, Inc 



There are many types of wheeling, depending on the relationship between 

the buyer and the seller Four examples are 

m Utility to private customer, 

I Pr~vate generator to ut;llity, and 

Private generator ta private user 

@ 1990 Power Technologies, Inc 



UTILITY A UTILITY 8 UTILITY C 

Utlllty to UtlIlty 

UTILITY A UTILITY 0 

Utility to Customer 

UTILITY A UTILITY 8 

Prlvate Generator to Utll~ty 

@ 1990 Power Technolog~es, Inc 



-@ Thls sectlon covers network physics issues associated wlth transmlsslon 

access and wheehng 

Some fundamental facts about the transmrsslon system are dlscussed first 

The transmission system is not a transportation system The diffences 

between the two are examlned In particular, the transmlsslon system 

cannot be separated from the generahon system -- generation and 

transmlsslon are closely coupled functions of an Integrated energy 

conversion machlne 

We next discuss specific transmlsslon servlces or funct~ons An important 

one is allowing power to be injected Into the network at one polnt and 

removed at another Transfer capablllty 1s today's best measure of the 

system's ability to perform this functlon The strengths and weaknesses of 

the transfer capablllty concept are dlscussed Specifications for a more 

useful measure of network strength are presented * Finally, we turn to the physrcal effects of wheeling and transmrssion access 

on the bulk power system There IS no fundamental problem of physlcs 

which prevents Increased wheellng or transmission access In fact, a recent 

ten-year analysls shows a dramatic increase in the amount of power that 

moves across company Ilnes contractually in the US In 1983, for every $15 

spent by US utlhhes on purchased power, $64 was spent on power 

producgon By 1992, these numbers had changed to $27 and $49, 

respechvely 11 63 

Increased transmission access and wheeling does affect power system 

operations and plannmg, however We discuss these effects, some of whlch 

are surprsing For example, we show that in retail wheeling the physical 

flows are rarely from the putatwe suppller to the customer, instead, the 

Incremental power flows are to the wheeling utility's power plants 

@ 1990 Power Technologies, Inc 



The Norman Ulysses Gigawatt Family 

@ 1990 Power Technologies, Inc 



THE TRANSMISSION SYSTEM - TWO MODELS 

At thls polnt rt 1s useful to descrlbe and differentlate between two models 

of a transmlsslon system 

Model 1, whlch 1s almost everyone's lmpllclt or expllclt mental model, treats 

electrlcal energy as a commodity whlch IS produced at pornt A, moved to 

polnt B, and used there In model 1, the three processes (generation, 

transportatlon, and use) are qulte different and can be dls-mtegrated in 

terms of physlcal mechanics, ownership, regulation, costing, prlcmg, etc 

The physlcal reality whlch conflicts wlth model 1 IS that transmuslon moves 

nothrng from polnt A to polnt B Not even electrons (d there stdl IS such 

a thng) move from A to B In model 2, transmlssron 1s a force-at-a- 

dlstance functlon whrch a part of an Integrated energy-conversron machlne 

One analog 1s the transmlsslon of a car, whlch connects the englne to the 

e wheels Another 1s a belt drlve whlch couples a steam englne to a gear 

whlch rases or lowers an elevator In fact, it 1s lnstruct~ve to thlnk of a 

complicated belt system, drlven by one or more steam engmes, which runs 

a lathe m one room, a drlll press m another, and an elevator at the end of 

the hall Voltage, VARs, electrlcal losses, etc , all have thelr analogs m t h ~ s  

system 

Model 1 
Transmiss~on 
as Mov~ng a 
Commodity 

Model 2 
Transmiss~on 
as a Functlon 
of an 
Integrated 
Machine 

@ 1990 Power Technologies, Inc 



THE PRACTICAL DIFFERENCES BETWEEN 

MODEL 1 AND MODEL 2 

All of the challenges and difficulties associated with the busy signal problem 

are due to the differences between model 1 and model 2 

In model 2, the operation of the transmlsslon system cannot be separated from 

the operabon of the englnes and the wheels, lathes, elevators, etc In model 

2, it 1s the transmlsslon system as a whole, not a plece of the driveshaft or one 

of the Idler wheels, which allows potentlal energy at one location to be 

transformed into kinetlc energy elsewhere 

Although it is the transmlssion system as a whole that makes thls happen, m 

some sense some parts of the transmlssion system contribute more than others 

to thls force-at-a-distance For example, if a weight is llfted by a hoist made 

of a rope and several pulleys, some parts of the rope move farther than others 

But ~f the rope 1s cut anywhere, the hoist falls 

In model 2, there IS little or no control over whlch portlon of the system 

contributes the most leverage it is dictated by physics 

Although model 2 is more consistent wlth phys~cal reallty than is model 1, 

much of the language and many of the concepts used m transmlssion 

engineering have thelr roots In model 1 Edison found the model 1 power 

flow concepts handy, and one of the Important contributrons of the pioneers 

was to develop a practical way of measuring and Integrating flow -- the 

watthour meter We will use these exlstlng constructs, but keeplng m mind 

the fact that they are reflect reallty only crudely 
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Loop flows when 1000 MW of Ontarlo Hydro (OH) Power rs wheeled to Southeastern New York 

Power Pool (NYPP) 13) 
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I 

WHAT IS A TRANSMISSION SYSTEM? 

I Current-carrying hardware 

rn Protection and control dewces 

m Operabon and planning practices and procedures 
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EXERCISES ON 

TRANSMISSION SERVICES 

AND 

EFFECTS OF INCREASED TRANSMISSION ACCESS 

1 What services are prov~ded by the transmlsslon system? 

2 What elements of plan~ung and operahons would be affected by 

Increased transmission access and wheeling? How would these 
elements be affected? 
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SERVICES 

PROVIDED BY 

THE TRANSMISSION SYSTEM? 

w 

8 Deliver power and energy from remote generat~on to load 

Allows opbmzatron of generat~on operabons 

1 Allows parailef operaban 

8 Constitutes an element of frequency control 

8 part of C ~ ~ ~ Z X J I  of v~rhge 

r ~ c r m e s  rel1&11rty at  lower c ~ s t  

Allows interre~onal transfers 

I Transfers pollution 

r Tmasfers jobs 
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I VAR Support and Vollaae Control 

I "The Legal Mmd at Work," 

by Davld Pope, P Eng 
Sandmch West Hydro-Electnc System, Ontano 

WORMSLEY WRISTWRENCH Ltd vs Beaver Falls Llght & Power 

BEAVER FALLS, ONT AUG 3 -- Orville Omon, General Manager of Beaver 
Falls Light & Power, announced today that his company would appeal the 
decision handed down by Mr Jushce Goldenrod m the Womsley Wnstwrench 
case 

"We w11 fight it up to the Supreme Court If necessary", Mr Omon 
commented 

In h s  judgement Mr Jusbce Goldenrod awarded Wormsley Wnstwrench 
$185,000 for services rendered to Beaver Falls Light & Power 

"The ongm of h s  achon", he wrote m h s  decision, "are to be found some 
three years ago when the Wormsley Wnstwrench works was constructed and the 
company entered lnto a contract wrth Beaver Falls Light & Power for a supply 
of electnc power 

"Upon receivmg h s  first power bdl, Mr Wormsley noted that it mcluded 
not only a charge for power actually used m the plant, but also a charge whch 
was entered on the account as 'power factor penalty' Inqumg into the nature 
of this penalty, Mr Wormsley was adwsed that he was bemg supphed wth a 
special lund of electncity known as 'reactwe power' m addltlon to the ordinary 
elecmc power 

"Accordmg to Mr Wonnsley's testimony he then adwsed the company's 
representatsve that he had not asked for any reactwe power, he &d not want any 
and he requested they h d l y  re& from dehvenng any more to h s  premses 
He added that If he changed h s  rmnd later on and decided it would be 
advantageous to have some he would let the company know In the meanbme, 
and pmcularly m mew of the uncertam state of the mstwrench market, he 
would try to get along wrth regular run-of-the-mdl lulowatts 

"Havmg, as he thought, made h s e l f  perfectly clear on this pomt, Mr 
Wormsley was understandably surprised when h s  next bdl agam Included 
charges for reactwe power and he agam wsited the company's offices to lodge 
th~s complmt Thls tlme he went dnectly to Mr Omon who mformed bun that 
h s  equipment conslstmg largely of lnductlon motors, made it mperabve that he 
take a supply of tlus so-called reactwe power whether he wanted it or not 
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"Detds of h s  conversabon and subsequent occurrences were given by 
Mr Womsley dunng exammanon by lus counsel. Mr Walter Wnt, 0 C 
Parts of this testunony follow 

MR WRIT Now M. Wormsley, after Mr Omon mformed you that you 
were required to accept reacuve power, did he perhaps obl~ge you with an 
explanahon of tlus remarkable product? 

MR WORMSLEY He &d He told me it could best be explamed by the 
~ntroducuon of an operator, jay 

MR WRIT And were you, m fact, mtroduced to Mr Jay? 

MR WORMSLEY No, I wasn't I asked to be, but Mr Onion s a d  that 
would be lrnpossible He s a d  jay was the square root of m u s  one 

MR WRIT I see So jay a a number, then? 

MR WORMSLEY Not exactly Evidently there isn't really such a number 
as the square root of m u s  one, not a real one, at any rate It's an imagrnary 
number 

MR WRIT An mgmary number, Mr Wormsleyv 

MR WORMSLEY Yes As Mr Omon explamed ~ t ,  reacuve power a just 
hke o r h a r y  power except that it has been multiphed by an lrnagrnary 
number Consequently it a often referred to as ' imapary power' 

MR JUSTICE GOLDENROD One question if I may, Mr Womsley At 
the m e  of your conversabon, chd Mr Onion appear different m any way7 
Was he perhaps flushed? 

MR WORMSLEY Not that I recall, SK Of c o m e  it's always a bit difficult 
to tell vvlth Mr Omon 

"Followmg the conversanon, Mr Wormsley returned dlrectly to his office 
and rnaded two envelopes to the company Testimony concemmg these 
envelopes makes it clear that one of them contamed a cheque for the kilowatt 
porhon of the power bdl, but there appears to be conflicting evidence 
regardmg the other Mr Onion has declared, under oath, that it was empty 
Mr Wormsley t e s ~ e d  that it contamed an imagmary cheque covenng the 
lrnaglnary power supplied to h m  
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O 1990 Power 7 

"Faced with the threat of havlng all power, real and mgmary, cut off, Mr 
Wormsley finally pad m full and Mr Onion suggested that future aficulues 
could be avoided by the mstaliauon of devices called stauc capacitors at the 
factory He provided mfonnauon relatlng to the requmd number and slze of 
these machmes and MI Wonnsley, anxious to be on the safe side, purchased 
tmce as many as Mr Onion recommended 

"These new capacitors did mdeed e h a t e  the power factor penalty and 
when, after several months, the two men met at a social f~nchon, they greeted 
each other warmly 

"'Good to see you, Wormsley,' Mr Onion is quoted as saymg "Don't 
suppose I can sell you any mgmary power these days Matter of fact, with all 
those capacitors you've got, it's probably the other way round ' 

"'The other way round" asked Mr Wormsley 

"'I expect so,' Mr Omon replied 'You're producmg more reachve than you 
need so we must be gettmg the balance of it ' 

"Thls remark, m Mr Worrnsley's own words, 'got me to thmlang' and, after 
some research and consultation wth experts m the field, Mr Wormsley was able 
to estabhsh not only that unagmary power was mdeed flourzng from h s  plant 
onto the hnes of Beaver Falls Lght & Power, but also that the exact quantlty 
of thls m p a r y  power could be accurately ascertamed usmg billmg meters 
already mstalled m his plant by the company 

"Mr Wormsley thereupon commenced rendenng the company monthly 
accounts for m p a r y  power, uslng the company's own rate schedules These 
accounts were evidently ignored by the company but Mr Wormsley persisted 
m sendmg them, carefully addmg arrears and compounding mterest quarterly 
He also mstalled additional capacitors to mcrease his output 

"'T~Is new venture,' he recalled m h s  tesamony, 'was fortuitous m that it 
comclded wzth a sharp d e c h e  m the world demand for wnstwrenches and so 
afforded us an opportunity to diversity our mterest In my opmion, the 
generauon of lmagmary power has all the earmarks of a growth mdusuy 

"Mr Wormsley has entered suit for payment for imapary  power supplied 
to Beaver Falls Light & Power The company can thuzk of no better defense 
than that it did not want the power and has mdeed demanded the cessahon of 
its dehvery -- a posmon this court regards as a studied unpertmence m view of 
the amtude taken by the company when the shoe was, so to speak, on the other 
foot 

mologies, Inc 



'The law concemmg tlzls questlon IS clear Usrng the established legal * pmclple of sausa goosa, sausum ganderurn, I award the plamMf, Wormsley 
Wnstwrench h t e d ,  the sum of $185,000 for unapary power supphed to 
Beaver Falls Lght & Power wlth an addltlonai $15,000 m specla1 damages 
so as to bnng the total up to a mce round figure 

"Cost to be pad by the defendant and I further dmct that the 
preposterous t e m o n y  of Mr Omon be revlewed for posslble perjury " 

Beaver Falls, Ont , Aug 4 -- W a a m  Wormsley, President of Wonnsley 
Wmtwrench Ltd , today announced plans for a 90,000 square foot expansion 

to the Beaver Falls plant The new adhhon wdl provide much-needed space 
for electrical capacitors 

Mr Wormsley also announced that the name of I s  company 1s belng 
changed to Imapary Power Enterprises Ltd to ldentlfy it wth I ~ S  major 
product h e  

..................... 

Power Transmlss~on and Transfer Capab~llty 

One Important eransrmsslon functlon IS pemutMg power to be qected at one 

pomt m the network, wth a ltke amount removed s~multaneously at another 

We thlnk of the power as havlng been transported between these two pomts, 

though what IS truly occumng m t h ~ ~  transmsslon bnctlon IS a "force at a 

dtstance" effect, hke p u s h g  down on one end of a lever to make the other 

end m e  

Especially m a cornpetlove envrronment, it IS important for a utbty to be able 

to deterrmne the amount of power that can be transm~tted m thls way -- how 

hard can we push down on one end of the lever before it breaks? In fact, the 

US Congress requlres the Federal Energy Regulatory Cornrmssion to collect 

mformatlon about transmssion capabay annually from US utlhties [17] 

Unfortunately, there IS no known way of measumg transmission capacity 

adequately As of t h ~ ~  wnung, the best that can be done is to measure 

"transfer capabhty " The next few pages Illustrate th~s concept and ~ t s  

shortcormngs An excellent reference document on transfer capability is 

reproduced m one of the appendces 
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Regional Assessments of Reliability 

Summer 1991 
Normal Base Electricity Transfers 

and 
First Contingency Incremental Transfer Capabilrhes 

(Non-S~multaneous) - MW 

Incremental Transfer) 
Normal Base Power Transfer 
4 Incremental Transfer 



( Regional Assessments of Reliability [I5 1 

Winter 1990/91 
Normal Base Electricity Transfers 

and 
First Contingency Incremental Transfer Capabilities 

(Non-Simultaneous) - MW 

i 

h 

INiERCONNECTlON 

INlERCONNECTl 

Incremental Transfer 



Notes to Transfer Capability Diagram r l h Y  151 

The non-smultaneous transfer capabht~es shown represent the abhty of the transm~ss~on 
network to transfer electric~ty from one area to another for a smgle demand and generatlon 
pattern DBerent patterns of demand and generatlon cause varlatlons m transfer capabht~es 
on a day-to-day (or hour-to-hour) basis The numbers Bven m thls d~agram should, therefore, 
be considered as representatrve, rather than definlt~ve The reader w~shmg more detailed 
mformatlon should refer to the several mterregonal stud~es for th~s  peak demand season 

The FIRSF CONTINGENCY INCREMENTAL TRANSFER CAPABILITY is the amount of 
electrlclty, mcremental above normal base electrlclty transfers, that can be transferred over the 
transrmss~on network m a rehable manner, based on the followmg condit~ons 

1 With ail transrmsslon facllrt~es m semce, ail fachty loadmgs are withm normal ratmgs and 
all voltages are w~thrn normal lun~ts 

2 The bulk electr~c system IS capable of absorbing the dynam~c power m g s  and remammg 
stable followmg a dlsturbance resultmg m the loss of any smgle generatmg unlt, transmlsslon 
clrcuit, or transformer 

3 After the dynam~c power wmgs followmg a dlsturbance resulting m the loss of any slngle 
generatmg unit, transmsslon cucu~t, or transformer, but before operator-dlrected system 
adjustments are made, all transmlsslon fachty loadlngs are withm emergency ratlngs and all 
voltages w~thm emergency lun~ts 

A The Hydr~-Quebec export IS Iunrted to a range of 1,700-2.200 MW on all HVDC mterconneaions due to the 
Hydro-Quebec system fontmgenq 

B The only transaalons between Ontano Hydro and Hydro-Qukbec conslst of lsolated load and generatlon, there are 
ne~ther synchronous ac tles nor back-to-back HVDC lnterconnectlons between the two systems A maramum of 
1,400 MW can be Isolated onto the Onlano system by Quebec and 600 MW can be lsolated to Quebec by Ontano 

C The total transfer capabhty from the New B r u m c k  portion of the Mantune Area to NEPOOL a 700 MW The 
base flow of 370 MW from New B m m c k  to NEPOOL a the net of all scheduled contraas between the two 
parties for the m t e r  penod In the reverse duea~on, a m u m  transfer of 150 MW must be mamtamed from 
New B r u m c k  to NEPOOL m antlapation of the loss of the Pomt Lepreau urut at full output (630 MW) 

Those values shown wth an astensk (*) are Fmt Contmgenq Total Transfer Capabfitaes - the total amount of 
power that can be transferred over the transrmsslon network m a rehable manner based on con&t~ons 1 2, and 3 m 
the defmtlon above 

" In&cates that an operating mle must be m effect to allow the noted capabhty to be used 

(+) Indcates no s~gruficant transrmsslon h u t  found at this level 
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Typ~cal bl -ax~s  transfer capab~l~ty  polygon 
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Typ~cal trl-ax~s simultaneous transfer capablllty polygon [4 ]  
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Some Existina Proarams for Determination 
of Thermal Transfer Limits 

Proaram 

TLlM PJM member utilities 

CAP New York State utilities 

SLANT Mid-western utilities 

LINSUM Texas utilities (ERCOT) 

PSSIE TLT-G 

PSSlE Poly 

TPLAN TLlMlT 



Complex 
Interconnec- 
tlons 

OBSERVATIONS 

ON THE TRANSFER CAPABILITY CONCEPT 

Some uncertainties are handled with the contingency concept, and others 

(e g , load and dispatch) are somewhat arbitrarily assumed Modeling the 

probabilistic nature of transfer capability might change the transfer 

capability 0bjectlve~ 

Transfer capabilities can be conveniently expressed in terms of bi-axis or 

tn-axis polygons for interconnections of up to three areas These are 

difficult to apply to more complex interconnectlons of systems A better 

way of representing dependencies and relationships among transfer 

capabilities for complex interconnections may prove useful to system 

planners 

Recognition of the time-varying or condition-dependent nature of 

transfer capability would lead to more meaningful system reliability and 

economic assessments Planners think of transfer capability as an index 

of system strength, generally based on worst conditions Yet the 

production cost and reliab~lity programs they use treat it as an actual MW 

value, valid 8760 hours per year For many planning studies it would be 

unacceptable to treat loads and power plant output as constant throughout 

a year Nonetheless, presently ava~lable production cost and reliabil~ty 

programs do not have the capabllrty of representing transfer capablllties 

as dependent on other transfer, other loads, generation dispatch, etc [4] 
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TRANSYLVANIA TRANSFER CAPABILITIES EXERCISE 

Svstem Descrl~tlon 

The Transylvanian Interconnected System consists of four entitles (see figure below) 

FLAPCO (Favorite Light and Power Company) 

GSP&L (Golden State Power and Light Company) 

m TGIF (Turtle Gulch Iridium Facility, a major DOE-operated plant) 

m TLC (Transylvania Light Company) 

There is load and generation at every bus The rated capacity of each generating unit, and the 

thermal capability of each hne, are given below 
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BI-AXIS Transfer Ca~abllltv Polv~on 

1 What are the "base case" transfers among the four companies? The sum 

of flows across each interface? Why are these different? 

2 Considerrng only constrants on generation, the instructor will develop 

bi-axrs transfer capability polygons for 

FLAPCO to TLC and FLAPCO to GSP&L (next page) 

Please develop transfer capability polygons f o r  

GSP&L to FXAPCO and GSP&L to TLC 

TLC to GSP&L and TLC to FLAPCO 

3 The instructor will add network constraints, using the computer and a 

dc-load flow model 

APl~ne = GSF x APbus 

where 

AP11ne = vector of changes in lrne flows 

GSF = Generation Shf t  Factor matrrx (below) 

APbus = vector of changes in bus mjechons (generation, load) 

To do this wlll reqlure modehng the economic dispatch, assume that 

generatron at bus 3 is cheaper than at bus 2, and that generahon at bus 

4 is cheaper than at bus 5 

4 Which quadrants represent wheeling? Where is pure wheeling found -- 
that IS, wheelrng where the wheeling party delivers exactly what it 

receives, without any net sale or purchase? 

5 Suppose FLAPCO wanted to wheel by buying from TLC and sellrng the 

same amount to GSP&L What IS the maxlmum amount FLAPCO could 

wheel? In the other dlrectionv How much would TLC and GSP&L 

wheel in the same way? 
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6 According to these d~agrams, is the following set of simultaneous 

transactions possible? 

m TLC to FLAPCO 150 MW 

m FLAPCO to GSP&L 60 MW 

TGIF to GSP&L 70 MW 

What does the computer analyas say? 
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DEVELOPMENT OF TRANSFER CAPABILITY POLYGONS 
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GSP&L+ FLAPCO 

@ 
@ 1990 Power Technolog~es, Inc 



A BUSY SIGNAL SPECIFICATIONS 

Under deregulatson and increased wheeling, a new method for defining 

transfer capacity 1s needed, wlth the following characteristics 

it should require straight-forward calculations, 

it should represent an objective, defensible, standard, 

it should be compatible with today's regulated industry structure, and 

with likely evolutions thereof, 

it should not be so conservative as to unduly llmit wheelmg, 

it should represent variatsons in operatmg conditions and network 

changes due to mamtenance, switch~ng, etc , and 

it should lend itself to on-line use in control centers as well as 

consistent apphcation in planning 

It is particularly important that this method be so clearly acceptable to all 

parties that the courts and commissions will not have to spend inordinate 

amounts of time reviewing and redefining transmission transfer capablllty 

Such a method is not avmlable today 
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BUSY SIGNAL THE GAS PIPELINE APPROACH 

The first idea is to ignore all those (including PTI) who cry out that the 

transmission network is not a gas pipellne and pretend that ~t is Thls "model 

1" approach 1s actually quite good in many radial situations where there is only 

one transmission path between A and B Radial lines in the US tend to be 

dynamic-stability limited or thermally limited rather than limited by transient 

stability, and contingency issues are irrelevant for radial lines Thermal and 

dynamic-stabihty limits are easy to calculate, so a busy signal based on them 

would satisfy all the specificat~ons listed above 

Unfortunately for this approach, most of the EHV network 1s not radlal But 

maxrmum line capabilities mght be reduced to something below thermal 

hmits to provlde a safety margin for voltage problems and dynamic llmits plus 

leaving a margin to accommodate the fact that the analytical methods used to 

determine flow patterns will direct flows at will, using all available capacity 

D e t e n m n g  the appropriate limits for individual elements will be an exercise 

in itself But have no fear, even if we don't want to do it, some administrative 

law judge or regulator, will out of desperation, after listening to several hours 

of "expert testimony " (Similar things have already happened ) We could then 

develop models of the acceptable flows and transfer limits based on linear- 

network-flow analysis The methods are available, fast, are simple to 

implement and provide a definite transfer limit They can reflect changes in 

system configurahon and would be easy to implement in an on-line environ- 

men t 

Thls approach fails to meet at least two of the specifications given earlier 

First, there would have to be quite a margin of conservatism bwlt into the 

individual line capacities, so the operation of the system probably would be 

far from opQmal Second, determining the appropriate limits for individual 

elements will be quite difficult computationally, in the most general situations 

@ 1990 Power Technologies, Inc 



BUSY SIGNAL ENHANCING TODAY'S METHODS 

Because of the concerns that power system engineers have about cascading 

failures and blackouts, one approach would be to keep the basic notions in- 

volved in today's techniques and search for simplifying methods to repre- 

sent them These current analytical techniques consider the analysis of N- 1 

and N-2 cases (where one or two elements are considered to be out of 

service) to determine transfer hmits Regions for safe operations are 

determined using some means for searching for limiting conditions (A 

linearized model using a dc load flow might use linear programmng, an ac 

model might use an OPF ) 

One technique that mght work and be a useful tool would be to develop the 

maxunal regular sphere (or hypersphere) that could be enclosed in the 

region of safe operation T ~ I S  would mean that the region would be deter- 

mned by the coordinates of the center and the length of the radius The 

behavior of this regular internal bounhng sphere (RIBS) (UREKAf We've 

coined an acronym') for different initial conditions might be studied to 

develop a way to make the RIBS n simple funcUon of load, interchange, etc 

If a RIBS could not be found, it would be possible to work with a transfer 

capabihty polyhedron (an extension of Figure 2) It IS quite easy to use a 

linear program to determine if a particular operating point is inside or 

outside such a polyhedron The challenge 1s in finding the hyperplanes that 

define the sides of the polyhedron 

This general approach is likely to be quite acceptable to experienced power 

engineers It represents no philosophical change from what they are doing 

Only Incremental steps will be necessary to implement lt 

Unfortunately, lt IS not clear that significant simplification will be possible 

This means that these methods will continue to be too burdensome compu- 

tationally, and too complex conceptually, to meet the specifications given 

above 
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BUSY SIGNAL THE TRAFFIC COP 

A third approach is to get around the first and second specifications by 

creatlng a totally independent, unbiased entity to control grid access in real 

time and to plan for transmission adhtions Whatever this enuty says 1s the 

transfer capability of the network is, by definiQon true 

At one extreme, the entity could use relatively simple methods in makmg its 

decisions This would lead to an under-exploited network At the other 

extreme, the entity could use very complex analysis, dolng the same calcula- 

bons as under "Enhancing Today's Methods " The difference in thls approach 

IS that the cop is glven complete authority to say who can go and who must 

stop, so there IS no need for other parties to understand or duplicate the 

anal YSIS 

T h ~ s  approach is quite ample conceptually A major difficulty is that it is 

Inconsistent wlth today's US utility industry structure and with likely 

evolubons thereof 
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BUSY SIGNAL INTEGRATED NETWORK APPROACH 

The first three methods are based on model 1 of the transmission network 

Using model 1 to develop a busy signal is a source of significant difficulty 

This is reminiscent of what pre-Copernican astronomers had to do to make 

their earth-centered model agree with the astronomical data they were 

collecting 

A model 2 method would not attempt to model flows through the network, 

but would treat it as an Integrated system, with energy injected at some 

polnts and removed at others 

Unfortunately, we do not have accepted models of thls type available, nor 

do we know how to develop them More than the other three methods, 

developing a model 2 soluhon would require some very sensitive and basic 

research 
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TRANSMISSION ACCESS AND WHEELING* 

PHYSICAL EFFECTS 

There 1s no fundamental problem of phys~cs whch prevents mcreased wheehg or 

transmsnon access Increased transrmsslon access and wheehng does affect power 

system operahons and plamng, however Some of these effects are hsted on the next 

page The rest of h s  sectlon expands on some of these 

The problem of loop or parallel flows was msed earher One of the appenhces 

contams a copy of the draft "General Agreement on Parallel Paths," a very thorough 

and interestmg proposal for managng t h s  problem 

Several pages are devoted to the increased uncemnty associated wlth mcreased 

wheehng and transrmss~on access, m particular, the effects of wheefing on the planntng 

process 

The find matenal m h s  sectron describes a modelmg issue assoc~ated with retsul 

wheehng 
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EFFECTS OF INCREASED WHEELING 

on 

SYSTEM OPERATIONS 

and 

PLANNING 

I Area Control 

s Loop Flaws 

I Voltage Contra1 

1 Secmty and Operating Procedures 

I Effects af tlncertsunty 

m Changes in the Planning Process 

I Determinatlon of Transm~sston Requrrements 

3 Actual versus Planned Use of Networks 

a Modeling 
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e "In 1986 Southern Cahforma Edison had contracts for 3900 MW of third 

party renewable and alternatrve energy But Edison estimated that only 

60% of it would ever be built A year later, most of this (3500 MW) was 

still under contract, but the company lowered its expectation to 40% That 

is, the 1986 forecast was 50% higher than the 1987 forecast One important 

factor underly~ng this change in forecast was the changing pollcy of the 

California Public Utlhtres Commission (PUC) regarding avoided cost As 

the PUC policy changed, the amount of QF/IPP capacity which was 

economically viable also changed This illustrates the sensitivity of poten- 

ha1 supphers' plans to the policies of regulatory agencies and contributes to 

the overall uncertmnty of the planmng process If the amount of QF/IPP 

generation which IS expected to be available in the future is highly uncer- 

tain, then the amount of wheeling services to be sought and the required 

transmission facihties needed to accommodate such wheeling is also 

uncertam, as are the wheellng utilities' own planned generation require- 

ments " [2] 
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WSCC "Cogenerat~on + Other" Capab~ l~ ty  
Rue C o n x c u t ~  Forecasts for 1992 

Annual forecasts of 1992 cogeneration, solar, wrnd, etc , capacrty rn the Western Systems 

Coordrnatrng Councrl (WSCC) 121 
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Jan Feb Mar Apr Mw June Jufy A u g  Sep Oct Nov Dec 

1986 transmlssron transact~ons for the Amer~can Electr~c Power Company 121 
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L O R D  F A C T O R  

Load factor analysis of wheeling transacttons 12) 



RETAIL VS WHOLESALE WHEELING 

The Energy Policy Act of 1992 gave the FERC, for the first time, broad 

authority to order utilities to provide transmission services (wheeling) for 

wholesale providers of electricity The Act specifically denied the FERC au- 

thority to order retail wheeling, reserving action in that area to the states 

The desirability of retail wheeling was a matter of debate before the passage 

of that act and has continued to be For example, a key report (1B) by the 

Department of Energy, a technical annex to the Natronal Energy Strategy, 

questions whether retarl wheeling offers any efficiency gaxns and points out 

that it could cause administrative and reliability problems, using words like 

"burdensome," "more complex," "far more difficult," etc On the other hand, 

experimental r e a l  wheeling was the subject of a 1992-1993 proceeding 

before the Michigan PSC In that case the author provided testimony along 

the following lines on behalf of Detroit Edison 

I Much of this debate has overlooked the fact that retslll wheeling (wheeling 

power to an end-user) is invariably only the wheeling of money to the end- 

user 

Contractually or legally the power is wheeled from the seller to the 

I buyer 

Physically the power is wheeled from the seller to the host (wheeling) 

ut~lity's power plants That IS, physically, retarl wheeling is a sham 

Consider the next three figures Suppose an existing customer, B (buyer), 

decides that from 9 00 a m to 10 00 a m , instead of buying 2 MW from his 

host utility, he will buy it from S (seller), an independent power producer or 

another utility, and wheel it through his host utility This is legal or contrac- 

tual wheehng from S to B 

I Suppose that at that hour the host utility's economic dispatch program has 

unit G2 operating at its upper limit, wlth G1 the marginal unit, which wlll 
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respond to any change in load Then when the wheeling transaction 1s con- 

summated, G1 will reduce its output by the amount of the transaction The 

changes in flows (physical wheeling) will be between S and G1, not 

between S and B 

Similarly, if between 10 00 p m and 1 1 00 p m unit G1 is at its rmnimum, 

with G2 the marginal unit, then a contractual wheel from S to B would be 

consummated by reducing G2 by the amount of the transacbon All of the 

physical effects would be between S and G2 

T h s  phenomenon does not accompany bulk or wholesale wheeling There, 

the buyer (B) has his own source of generation -- typically, his own power 

plants Then, when power IS wheeled from S to B, it is B's generating units 

whose output is reduced, not the wheeling util~ty's, and the physical effects 

are from S to B, not from S to the wheeling ut~lity's plants 
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Contractual Flow 

Control Area Boundary 

In retad wheehg, contractual flows are from seller to buyer The transformer 
between buses 3 and 4 is the physical h k  between the &smbut.on system 
(bus 4 and the h e  to the buyer) and the transmssion system 

Retail Wheeling Contractual Flow 
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Control Area Boundary 

J 
Ynyslcal Wheehg Summary 

Pfivsrcal Wheelm~ ( c h m  ~n flow) 
2 M W H  

1-3 OMWH 
32-6-5-3 OMWN 
3-4-B OMWH 

Between 9 00 a m  and 10 00 a m  , G1 is the marpal plant. Its output 1s 
xeduced by the amount the sellers mcreases (2 MW) causlng changes m flows 
(physical wheehg) between seller and GI Contractual wheehg is between 
seller (S) and Buyer (B) 

Retail Wheeling Causes Physical Wheeling from Seller to GI. 
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Control Area Boundary 

o m  

ynysuxu wneemg summary 
v 

2MWH 
1 -2-G 1 O M W H  
34B O M W H  

Between 10 00 p m and 11 00 p rn , wth G2 the margmal plant, the physical 
wheelung (changes m flows) is between S and G2 Contractual wheehg 
remarns between the seller (S) and Buyer (B) 

Retail Wheeling also Causes Physical Wheeling to G2. 
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Ell ECONOMIC BSmS -- COSTS AND PRICES 



COSTS AFFECTED BY WHEELING 

Tmnsmslon facihties costs 

I Transmission O$M costs 

m Distribution facifities costs 

D~stributlon O&M casts 

Admln~stratlve and general costs 

Losses 

Cost of reactive power 

Cost. of voltwe ~ ~ I i t r ~ l  

I Cost of spinning reserve 

Cast of operat~ng reserve 

m Cost of flow regulation 

Cost effect on economic dispatch 

Opportun~ty cost 

I Congesbon cost 

I Other external costs 
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COST BASES 

m Imbedded, average, fully-allocated 

rn Marglnal 

(short-run, long-run) 

II 'Incremental 

rn Opportunity 

m External 
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MARGINAL COST OF WHEELING 

The marglnal cost of wheehng to the wheelrng utrlrty (m cents/kWh) can be 

calculated vla thrs formula 

Change zn 
Margrnal Wheellng Utrllty Costs 
Wheelzng - - 
Cost Small Change 

In Amount Wheeled 

The marginal wheellng cost can be calculated uslng constrained economc 

dlspatch and load-flow theory 

Equatlon may Include a term to reflect securlty or flow constra~nts In 

addltlon, the wheellng utlllty may not have enough transmlsslon capacity to 

serve all the proposed transactions If ~t doesn't, this equatlon becomes st111 

more complicated to reflect the cost of new facrlrtles or to allocate the 

network to the most desirable transaction The marglnal wheellng cost may 

be negatlve -- for example, rf wheellng makes losses go down 
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Totol Operating Cosh 

I I 
I 

100 MW Wheeled 

A 

Marglnal wheeling costs and Incremental wheeIlng costs are shown for two hypothet~cal 

wheel~ng utllltles 
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Table 1 

Transactrons ~nvolvlng two drfferent wheellng ut11rtres 

1990 Power Technologies, Inc 

Wheellng rate 
(marginal wheel~ng cost) 

Less 

Total change m wheellng 
utllrty's operating costs 

Change in net operat~ng 
Income to wheeling utihty 

Less 

Fixed capltal costs 

Change m total revenues 
to wheellng utrl~ty 

Wheelrng 
Through 
Utllrty A 

Wheellng 
Through 
Utll~ty B 

1 0 cents/kWh 1 5 cents/kWh 

0 5 cents/kWh 

+O 5 cents/kWh 

0 8 cents/kWh 

-0 3 cents/kWh 
(under-recovery) 

0 8 cents/kWh 

+O 7 cents/kWh 

0 5 cents/kWh 

+O 2 cents/kWh 
(over-recovery) 

- 



THE DIFFERENCES BETWEEN SHORT-RUN MARGINAL COSTS AND 

INCREMENTAL COSTS 

The distinction between marginal and incremental costs is important The 

preceding figure illustrates marginal wheeling costs of 1 cent/kWh and 1 5 

cents/kWh for two ublitles But the incremental costs, or changes in total 

operating costs, are only 0 5 cents/kWh and 0 8 cents/kWh, respectwely, for 

a 100-MW wheel The nature of power systems is such that margrnal costs 

are generally greater than Incremental costs SRMC prlcing theory says that 

each transaction is priced at the same marginal cost For instance, if the 

100 MW shown m the figure represented three simultaneous wheellng trans- 

actions, of say 10 MW, 60 MW, and 30 MW, in the same direction across the 

same wheeling utilities, each transacbon would be priced at the same rate 

(1 cent/kWh or 1 5 cents/kWh), with no attempt to prioritize or assign lower 

marg~nal costs to the transaction whch happened to hit the books first or 

whlch happened to be larger 

From this description, it is obvious that short-run marginal costs and 

mcremental costs, such as are traditionally developed by utilities using 

famlliar cost reconstruction methods, are quite different Tradibonal cost 

reconstruction considers the incremental cost of a significant block of, In 

this instance, wheeling This cost is typically expressed in dollars, though 

it can be averaged over the transaction and expressed in cents/kWh 

wheeled, as it is in the figure SRMC, by contrast, is a rate, computed at 

the margin, and expressed in cents/kWh wheeled It cannot reasonably be 

expressed in dollars, since it represents the change in cost assocrated with 

an mflnltesimally-small increment of wheeling 

Which measure of cost IS better? That question, as stated, 1s meaningless 

Both costs are correct, but incremental cost measures one thing, whlle mar- 

ginal cost measures another The dashboard of a car provides an analogy 
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Which is better -- the odometer, which measures distance traveled, or the 

speedometer, which measures speed? The answer, obviously, is that neither is 

better in any absolute sense while the quantihes measured are related, they 

are different, and the information the two meters give is used for different 

purposes 

1 The term 'bettern a be applied to incremental (or average incremental) ver- 

sus margrnal costs, but only rf what is meant by "better" is defined This 

definition must recognize what use will be made of the data If the cost data 

IS to be used for pricing of wheelrng services, for mstance, and If "better" has 
I 

to do with optimiung the use of an exlsting system (maximlung the benefits 

to all participants), and with certarn technical mathematical assumpoons, then 

pricing on the basis of marginal costs is better than pricmg on the basls of 

average costs -- and is, in fact, optimal l This ~s discussed by Kahn [7] A 

proof, specifically applied to wheelmg of electric power, was developed by 

Schweppe et a1 [5] Rather than repeating Kahn's argument or Schweppe's 

proof, we wlll present a simple illustrative example 

Suppose that a seller, a buyer, and a wheeler are considering a one-hour 

wheeling transaction, and that their cost structure is shown in the table below 

Suppose the decision on how much to wheel is to be made by the market, on 

the bass of prices alone (that o, without external regulatory compulsion) 

Then if the wheeler offers h o  services at a price which is equal to his 

marginal cost, the three will decide on a level of wheeling which minimizes 

their total costs 

How much will they agree to wheel? At 0 MW, the marginal cost2 to the 

wheeler is 3 mllls/kWh The difference between the marginal costs of the 

buyer and seller is 53 mJls/kWh The buyer and seller will gladly pay the 

wheeler 3 mills/kWh for hls services At 50 MW wheeled, if the wheeler 

1 If ,  on the other hand, the prlce i s  to be set so as to exactly recover 
~ncremental operatrng costs, then ~t IS better to use average Incremental 
cost to calculate prlces 

2 Note that I n  this example, marglnal cost refers to  the cost e f fect  on sel ler ,  
buyer, and wheeler of changes i n  wheeling For the sel ler ,  th ls  ref lects 
mrglnat cost of Increasing generation For the buyer, thls IS the marglnal 
(decrementel) cost of reduclng generation For the wheeler, ~t IS the 
marginal cost associated u i th  increasing the flows through h is  system 
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0 prices his services at his marginal costs (8 mills/kWh), the other two will still 

want to buy The breakeven point is 100 MW At any level of wheel~ng 

below 100 MW, the wheeler's price will encourage the buyer and seller to 

wheel more At any level above 100 MW, his margmal-cost price will 

drscourage wheellng 

For each level of wheeling, the incremental cost portion of the table shows 

the difference between each party's costs and the costs he would have incur- 

red with no wheeling Thls table shows that the 100 MW level to which this 

pricing structure will drive the market IS, in fact, optimal Savings due to 

wheeling increase as the quantity wheeled increases, up to 100 MW If more 

than 100 MW is wheeled, savings decrease 

At 100 MW of wheeling, with wheehng priced at short-run marginal costs, 

the wheeler is paid $1300 by the other two parties Since h a  incremental 

costs are $800, he makes $500 profit The total savings are $2500, so the 

remmning $2000 is shared by the buyer and seller 

0 - 
Suppose the price of wheehng were reduced so that the wheeler recovered 

only hls costs, with all profits accruing to the buyer and seller At 100 MW, 

the wheeler would charge $800, or 8 mills/kWh, as the average incremental 

cost porhon of the table shows But that price would induce the buyer and 

seller to wheel more power -- not as much as 150 MW, but certanly more 

than 100 MW This would reduce the overall savings to the three parties, 

which are maximized at 100 MW 

Kahn's reasoning, and Schweppe's proof, are valid for more complex sys- 

tems, which may include multiple wheelers, contending buyers and sellers, 

mulbple simultaneous wheeling transactions, and constrants of various 

kinds 
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TABLE 

MARGINAL VS INCREMENTAL COSTS AS A BASIS FOR PRICING 

1990 Power Technologies, Inc 

t 

Quantity Wheeled, MWh 

$ 

100 

Marglnal costs, m~lls/kWh ($/MWh) 

Seller 

Buyer 

Wheeler 

Total 

Incremental Costs, $/h 

Seller 

Buyer 

Wheeler 

Total 

Average Incremental Costs, mills/kWh ($/MWh) 

0 150 

Seller 

Buyer 

Wheeler 

TOTAL 

50 

20 

-73 

3 

-50 

0 

0 

0 

0 

30 

-63 

8 

-25 

25 

-68 

5 5 

-37 5 

0 

0 

0 

0 

40 

-53 

13 

0 

30 

-63 

8 0 

-25 0 

50 

-43 

18 

25 

1250 

-3400 

275 

-1875 

35 

-58 

10 5 

-12 5 

3000 

-6300 

800 

-2500 

i 

5250 

-8700 

1575 

-1875 



I 

INTERFACE 

Wheel~ng from Hydro Quebec to LILCO 181 
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- 
7 z +  - 

Ideal 
- - 

blheel i ng - 
Rate 6 0 4  - 
( $/MWh ) - - - 

4 8 +  C o n s t r a i n t s  - - - 
- 

3 6 *  * - - 
,,,,,,+,,----oL-+---------+---------+---------+---------+ C1W 

1 20  1 8 8  2 4 0  300  3 6 0  4 2 0  Wheeled 

Ideal wheellng rates w ~ t h  and w~thout flow constra~nts 

- - 
1600+  - - 

Incremental - 
Cost - 
(b/h 1 2 0 0 +  - - - - 

8 0 0 +  - - - - 
4 00+ - 

-- - - - -+- - - - - - - - -+- - - - - - - - -+- - - -~- - - -+- - - - - - - - -+- - - - - - - - -+  t l M  
1 2 0  1 8 0  2 1 0  3 00 3 6 0  20 Wheel ed 

Incremental (compared to no wheeling) wheellng cost, wrth and w~thout constrarnts 
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Wheel lng 
Rate 
($/MWh ) 

0 S 

0 20 40 60 80 1 0 0  

Cumulat~ve Probability ( 

Wheel~ng-rate d~stributlon curve, K~ngs Park to West Nyack wheeling case 
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Losses 
( Idw 

Total losses vs demand 

Wheel ~ n g  - 
Losses 3* 0: 
f MI.I \ 

Demand 

--- -+-- - - - - - - -+-- - - - - - - -+-- - - - - - - -+-- - - - - - - -+-- - - - - - - -+--  
0 68 0 72 0 84 0 96 1 88 1 20 

Demand 

Losses due to wheel~ng vs demand 
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Revenue - 
1 4  84 

Reconc I 1 ed - 
Wheel I ng - 

- 
Rate - 
( $/MWh 1 10 5 +  - 

- - - 
7 0 4  - - 

Revenue 9 0+ - 
Reconci 1 ed - 
Wheel lng - @ Rate 

- 
7 c* 

,,,,+,--,-----4---------+---'-'+'------+---------+---------+-- 

0 6 8  0 72  0 8 4  B 9 6  1 8 8  1 20 Demand 

Revenue - reconclled wheeling rate vs demand 

.--,--+---------+---------+---------+---------+---------+ 
MGI 

18B 240 300 3 6 0  4 20 
Wheel ed 

120  

Revenue - reconclled wheel~ng rate vs MW wheeled 
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20-Bus Reduced Network 
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@ [0,20]MW 
Bus 1 $S/MWh Bus 2 

I 101 p u  I 
J O ~ P U  J O I P U  

v = 1-00 p.u 

Bus 3 

MARGINAL COSTS: EXAMPLE 

Computed Using an OPF Program System 
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PG1= 10 MW PG2 = 0 MW 
Bus 1 $5/M Wh Bus 2 $5/MWh -- 1 +333MW I I 

I I Product~on Cost = $50/h 

MARGINAL COSTS: EXAMPLE 

Unconstra~ned Solution 
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PG1= 10 MW PG2 = 0 MW 
Bus 1 $5/MWh Bus 2 $7/MWh 

( +333MW I I 

I I Production Cost = $SO/h 

$6/MWh TBU1 3 
Flow Sens~tlvity = $3/MWh 

- - MARGINAL COSTS: EXd,n?r,PLE 

MW Flow on Line 1-2 Limited to 3.33 MW 
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PGI = 10 MW PG2 = 0 MW 
Bus 1 $5/MWh Bus 2 $7/MWh 

1 +333MW I I 

I I Productron Cost = $Soh 

$9/MWh 
Flow Sensit~vlty = $ 6 / ~ ~ h  

MARGINAL COSTS: EXAMPLE 

MW Flow on Line 1-3 Limited to 6.67 MW 
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I I Product~on Cost = $50 9/h 

@ PG1=988MW PG2 = 0 22 M W  
Bus 1 $5/M Wh Bus 2 $7/MWh 

$9/M Wh (BS 3 Flow Sens~trv~ty = $6/MWh 

1 +3.23 MW I 
+6 67 MW 

MARGINAL COSTS: EXAMPLE 

MW Flow on Line 1-3 Limited to 6.67 MW 

+3 44 M W  
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NOT ALL WHEELING IS GOOD 

0 
Buyers, sellers and wheeling utilities should be willing to cooperate to 

achieve "good" wheeling whlle discouragmg "bad" wheeling Unfortunately, 

the difference between good and bad is not always clear Two 0 b j e ~ t i ~ e ~  

are to improve overall economic efficiency, and to recover the wheeling 

utility's costs Then, by definibon, good wheeling satisfies both ~ b j e ~ t i ~ e s ,  

wble bad wheehng does not 

Note that bad wheehng may look good to both the buyer and seller' For 

example, suppose the buyer is an industrial customer in the wheeling utility's 

service terntory and the seller is another utility The following costs are 

assumed 

MARGINAL OPERATING COSTS 
(mainly fuel) 

Suppose the wheeling utility sells to the industrial customer at 8 cents/kWh 

(which includes fixed costs in the rate base) Here the selling utility and the 

industrial customer would be willing to deal instead, at say 6 4 cents/kWh 

Such a transaction would be bad as overall production efficiencies would 

decrease, the selling utility would increase its 4 cents/kWh generation and 

the wheeling utility would decrease its 3 cents/kWh generation 
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Freedom of 
Cholce 

Acceptance and 
Understand~ng 

Utlllty Control 

Wheellng 
Parties' 
Control, 
Operation, and 
Planning 

Wheehng parties should see wheellng rates which motivate them to behave in 

a soclally desirable fashlon, e g , Ideally their wheeling levels should be as ~f 

they were 'seeingn the Ideal spot wheellng prlce 

/ The wheellng util~ty's own customers should not svbsidue the wheeling 

/ Wheehng paroes should have a hlgh degree of freedom to choose their own 

patterns 

Wheeling partles should be able to understand the nature of the transactions 

and beheve that they are f a r  

The wheeling utlhty's job of runnlng the power system should not be 

compromsed 

The wheeling partles' reactlon to transactions should not have to be unwieldy 

or unnecessarily complex [5] 
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CONFLICT BETWEEN 

REVENUE RECONCILIATION 

and 

ECONOMIC EFFICIENCY (OPTIMALITY) 
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. 

r Short-tun marginal costs 
SeIter -- 4 centsJkWh i 
Buyer -- 5: eents/kPfh 
Wheeling Utilrty -- 1 cent/kWh wheeled 

> 

r Revenue recoac~liation adjustment: 

Case A. +I ceatJkWh 
Wheef i  rate = 

Gase B- 0 cants/kWh 

Wheehng rate 

Case C -0 5 centsilkWh 
Wheelmng rate = 



EXAMPLE OF 
PRICING OBJECTIVES 

r ~nm ct,-g 333RCds Pnmg Palxcy for 
Z d s x o n  Servrcesb- by Pubkc Ubli&%s 
Uadcr the IF- Power Act @lo& 3,1994) 

s Ob~eEtives: @) ernbeddd cost m~mue mpke- 
ment, (2) campmbb, (3) pXbmCRe eContmxC 

efficiency, (4) pmmote famess {na su-trn 
by one mstunm olasii), GO. p a ~ t r d  aad easy to 
*rilstef 

r 43~~60- T ~ s  (meet, d & 2% b h ~  3949 

a d  5)  

a Nm-mnEarmmg (do not meet 11 
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- 

NETWORK SERVICE. 

Permits the appl~cant to fully integrate load and resources on an 

rnstantaneous basis in a manner simrlar to the transmission 

owner's ~ntegratlon of its own load and resources 

Allows a transmission customer to distnbute a glven amount of 

transmission usage between specified resources and specified 

loads without having to pay multlple charges for each resource- 

load pairing 

POINT-TO-POINT SERVICE 

"The reservation andlor transmission of energy from a specrfied 

point(s) of receipt to specified point(s) if delivery " 

Coordination transactions (e g , economy energy transactions) often 

require point-to-polnt servrce 

Rate structure elements reflecting type of servrce 
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FIRM CONTRACT Wheeler guarantees to provide wheeling services 

Contract specifies conditions such as 

- Rate Renegotiation Interval (how often the rates are renegotiated, 

based on system conditions), for example 

- - Annual 

- - 24 hour 

- - 1 hour 

- Perlod Definition (when rate renegotiauon interval is not 

speclf led) 

- - Flat Rate (no m e  differentiation) 
- - Time of Use Rate (hours within day, day of week, season 

of year) 

INTERRUPTIBLE CONTRACT Wheeler provides wheeling service 

subject to avmlability of network capacity Contract specificahons 

include rate renegotiauon interval or period definitions 

RESERVATION CONTRACT Wheeler agrees to provide wheeling 

service if buyer and seller want to use ~t 

Rate structure elements which reflect t ~ m e  and operating conditions 
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m POSTAGE STAMP RATE Rate does not depend on network flows or 

drs tances 

CONTRACT PATH (RED LINE) Rate depends on speclfted nomrnal 

path through network (sometrmes drawn wath a red pencrlf) 

MEGAWATT-MILE Rate depends on lrne-by-11ne results of load flow 

analyses Three drfferent approaches 

- Net Effects (consrder both increases and decreases m lrne flows) 

- Posrtrve drfference (constder only rncreases m lrne flows) 

- Vector Drfference (assume an empty system wrth no other flows) 

MARGINAL COST Rate based on margrnal costs of wheeler as 

determrned by load flows Include two types of costs 

- Losses 

- Qualtty of Supply (costs of system relrabllity) 

- Lrne Overloads 

- - Cost of New Lrnes 

D~fferent ways of reflect~ng network flows Into wheel~ng rates structure 
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Costs and beneflts to be considered when specifying a wheelrng rate level 

COSTS OF WHEELER 
- Transmission Capital 

- - Existing 

- - Special Needed Construction 

- Generating Capital (rf there is obligation to serve) 

- Operating 

- - Losses 

- - Re-dlspatch (to prevent overloading lines) 
- - Lost Opportunities (for other purchases or sales) 

- 

- Possible Future (for Long Run Marginal Costs) 
- - Capital 

- - Operating 

BENEFITS TO BUYER AND SELLER 
- Operational Savlngs 

- - Fuel 

- - Reserves 
- - Reductron in Unserved Demand 

- Capltal Not Spent 

- - Transmission 
- - Generation 
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Demand and 
Energy 

M~leage 
Component 
Rates 

POSTAGE-STAMP RATES 11 l 1 

1 A flat rate per kwh generally measured at the point(s) of delvery This 

category includes rates stated in mills or cents per kwh, or dollars per MWH 

delivered 

A flat rate based on either contract or billing demand Billlng demand is 

generally defined as the hghest 30 or 60 minute integrated demand measured 

dur~ng the billing month In some mstances a demand ratchet is employed 

A two-part rate including flat rate per kwh delivered plus a demand charge 

expressed m kW based on metered demand 

A rate whereln the charge is based m part upon distance, generally stated in 

dollars per kW per circuit mile Billing demand is generally calculated as the 

hghest 30 or 60 mlnute integrated demand during the billing month 
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OTHER 

An average embedded cost rate calculated by a formula whlch varles the 

monthly charge with changes in demand and w~ th  changes in specified costs 

Tlus type of rate IS customar~ly associated with the exclusive use of facilities 

(e g , t ransmaon and/or substahon fachties) by the wheellng customer or 

equallzahon charges for jointly-owned or pooled fac~lities The rate, 

generally stated in dollars per month, reflects the carrying charges associated 

with specsic facilihes 

WheeIlng servlces provided wlthout charge m return for reciprocal servlces 

provided by the recip~ent of the wheeling servlce 
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FIRM RATES 1101 

Knowledgeable people at the FERC Indicate that firm wheeling rates are 

almost always based on the total embedded costs of the transmlsslon facllltles 

of the wheeling utlllty These costs usually conslst of (1) return on the 

transmission rate base, (2) depreciation of transmission facihtres, (3) 

transmission operation and maintenance expenses, (4) allocated taxes, and (5) 

some share of administrative and general expenses The annual embedded costs 

assigned to the transmission function (EC ) are then dlvided by a measure of 
t 

the system peak (the slngle annual peak, an average of 12 monthly peaks, or 

some other measure of system peak) to derlve an annual cost or charge per 

kilowatt. 

%/kW - yr = (EC*) / (kW peak) 

An annual figure may be adjusted to be a monthly, weekly, or daly charge 

CONDITIONALLY INTERRUPTIBLE RATES [lo] 

Some utilities offer conditionally interruptible service Although the full 

demls are not provided, the NEPCO tarrff indicates that for Rate T-PTF, the 

numerator of the rate equatlon IS based on embedded costs, as discussed for 

firm rates However, the denominator is based on system capablllty rather than 

system peak, as was the case for firm rates 

b/kW - yr = (EC*) / (kW system capabrbty) 

System capabihty includes kilowatt capabihty of all generating units and may 

also include the kilowatt capability of interconnection polnts wlth other 

systems which could be used for importing power 
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UNCONDITIONALLY INTERRUPTIBLE RATES (1 0) 

Almost all of the rates for unconditionally interruptible service are stated 

m terms of a charge per kilowatt-hour The LILCO rate schedule states the 

methodology used to determine the rate It is derived by dividing the 

monthly firm rate (a per kllowatt charge) by 730 (the number of hours in 

a month) 

kwh charge = (morzrhly kW charge) / (730) 

The rate that results from thls type of calculation is known as a 100-percent 

load factor rate It represents the charge per kilowatt-hour that would 

produce the same revenues as a specified demand per kllowatt, under the 

assumption that the same amount of power IS wheeled 100 percent of the 

time 
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Selected Features of Ex~stlng Wheel~ng Tar~ffs and Rate Schedules [I01 

Bonneville Power Admini- 
stration Rate Schedule 

Network Servlce 

Intertie Service 

Florlda Power 

Vol No 2, Flrm 
Firm (Schedule TD) 
ST Firm (Schedule TB) 
Emergency (Schedule TA) 
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New England Power Pool 
Rate Schedule No 2 
Flrm formula/kw/mo 
Nonfirm formula/kw/mo 

Otter Tail Power Co 1 306/kw/mo 15 67 7% 
Vol No 3, Firm 

Kentucky U011tles 001/kwh 

No 83, Interrup- 
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Prlcea for e(ech~clty da(erm8ned lor ma 
purOour ol Me e l m c l t y  pooling and 

sstllement arrangemenm 
In England and Wales 

RomMll Rcr br Final Pnm lor Trblmng 
Tndlng on 09 1292 on 11 1192 

Pool Pool Pool 
112 hour punhue punhue aolllng 
perled prlca prim p r ~ ~ d  
endtng YMWh YMWh YMWh 1 rng 1772 2032 2032 
0100 22 92 23 52 25 46 
01 30 2817 3000 3222 
0200 2817 3000 3216 
0230 2292 23 52 2540 
0300 22 92 23 52 2541 
0330 2049 2068 2068 
0)00 18 43 20 32 2032 
0430 1772 1804 1804 
OSOO 1816 1804 1804 
0530 1786 1776 1776 

I 1772 1889 1889 
1772 2032 2032 

0700 2303 2323 2514 
0730 2346 2329 2519 

asOD 2687 2329 2517 
0830 2517 2718 2917 
0900 2687 2758 2956 
0930 2970 2758 2956 
1MK) 2970 2759 2955 
1030 29 70 27 59 29 55 
1100 2687 2759 29 56 
1130 2958 3490 3713 
1200 2687 3490 3711 
1230 2959 3490 37 10 
1300 2687 3489 3712 
1330 25 17 27 18 2914 
1400 2072 2718 2915 
1430 20 72 2452 2452 
1500 2062 2718 291s 
1530 20 72 24 39 24 39 
1600 2837 n o 8  29% 
1630 3391 34 77 3873 
1700 3947 5341 5956 
1730 3941 5640 6216 
1800 3347 5020 5508 
1830 2917 3266 3518 
1900 2795 2913 3111 

1 1930 2723 2881 3074 
I m 0  2687 2777 2969 
2030 2346 2688 2879 
2100 2346 2329 2511 
2130 2341 2326 2508 

2200 2331 2323 2506 
2230 20 M 23 13 2497 
2300 1813 2068 2068 

12330 1771 2032 2032 
2400 1771 1835 1835 

Rlua are debrmk(K1 for wary half-hour In each 
lwmty-four hour Dsrlod Prr- are ~n pounds per 
nnpemn-hwr rounded to two declmal placm 
TO convert prlml to p e w  per kllowal1-hour me 
dalnul poinl should be m o w  ona plaw to me 
lefI 09 El6 80IMWh becomes 1 686pIKWh 
Provir~on tor the damrmmnatbn ol pool pr lar  1s 
nude ~n th Pooling md SIMbment Agrwmnts 
whlch govern the ofmratlon ol Me doctric~ty pool 
~n England and Walu The Pool PurcXuM Prlcs IS 
the bule of the nuprity d payment8 nude to 
oweraton In m p e a  of alecbklty traded mrough 
the pool The ulwlaticn of pool pncrn IS a h~ghly 
o m p h x  praesr me product of w t ~ r h  la aubje* 
lo rwmlon or cornnion unlll final pool pncoa are 
6*srminsd .pproxlnutely twenty-tOur day6 alter 
the day of trading Accord~ngly due to the 
caalbllity of their revision andlor cormctlon no 
reliance should be placed upon provlamrul pool 
prwm for any day being hs u m e  u (ma1 pool 
P~ICOE for ma1 day Fmal pool pr lur  are aIw 
tapable of rwnlon Pool Selling Prlw 1s me prow 
plld by purcXuMn Df al.ctnuly under the pool 
trading arrangemenla It IS dependant upon me 
mrmlrut lon of Pool PurcXuM Prra Further 
~nlormatlon on pool pncet 1s prwtdad on behall 
of ma Pool by NGC Sottlemna Ltmlred Anyone 
wllhmg to recalve such InlormAtlon should 
telephone OW2456789 between 8 30am and 
5 15pm Monday to Fr1d.y 

QNGC SetUamenm Ltm~ted 1992 

Pool Pr~clng - England 

Typ~cal BI-houi 
each mornlng m I 
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Provisional Pool Purchase Price 
England & Wales - Wed., 1 2/9/92 

t l l l l l l  I l l 1  l 1 l l l l l 1 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1  1 1 1 1 l 1 1 1 1 1  1 1 1  

1 400 800 1200 1600 2000 
200 600 1 000 1400 1 800 2200 

Hour 
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Final Buy & Sell Prices 
Wednesday, 1 111 1/92 

Hour 
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Wednesday Pool Prices @ 
Provisional (1 219); Final Buy & Sell (1 111 1 ) 

Hour 
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Provisional Pool Prices (1 992) 
Sunday 1216, Monday 1217, Wednesday 1219 

Hour 
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EXERCISE -- RETAIL WHEELING PROPOSAL 

Please read the excerpts from Maurice Brubaker's teshmony on retail wheeling 

1 On which of the cost bases listed in Section 3 does Brubaker build his proposed tariff? 
Which of the cost bases does he explicitly avoid? 

2 What types of rate structure does Brubaker recommend? 

3 How would you defend the cost bases and rate structure he advocates? How would you 
attack them? (Hmt. what do you think his objective is? What other 0 b j e ~ t i ~ e ~  might 
there be?) 

4 Are there cost elements he excludes that you feel should be included? Why do you feel 
they should be included? 

5 How does Brubaker's proposal deal with stranded investment, the obligation to serve, and 
the "no losers" test? 

6 What services does Brubaker imphcitly or explicitly plan to receive from the wheeling 
- Utll% ( D e t i ~ ~ i  Edison or Consumers Power)? 

7 What would the wheeling utrbty have to do In order to provide retail wheeling if the 
purchaser chose to get 100% of his energy from an IPP? 
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DISTRIBUTION OF RATE STRUCTURES 
EMPLOYED IN FIRM WHEELING ARRANGEMENTS ARRANGEMENTS 

BY TYPE OF POWER WHEELED 1111 
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DISTRIBUTION OF RATE STRUCTURES 
EMPLOYED IN NON-FIRM WHEELING ARRANGEMENTS 

BY TYPE OF POWER WHEELED Ill] 
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SlMARY OF WEELIN6 TARIFFS ON FILE AT THE FERC [ I l l  

Power Factor 
Requirements Companv T a r i f f  Number E l i q i b i l i t v  Requirements Type o f  Service Rates & Charges Treatment o f  Losses 

U t i l i t i e s  interconnected Non-firm lrheel- $14 64/kW/year The b i l l i n g  determinant 
w i t h  Boston Edison i n g  o f  unspeci- i s  the greater o f  kW contracted t o  be 

f l e d  types o f  h e e l e d  o r  the  la rges t  b i l l i n g  demand i n  
non-flrm power the  revious 12 months An 80% demand 
and energy ratcRet i s  appl ied t o  both measures 

Energy del ivered less  a 
percentage f o r  losses 
determined by the  New 
England Power Exchange 

Customer must 
maintain a ower 
fac to r  o f  9! per- 
cent lagging 

Boston Edison Orig Vol 13 
Company 

Central Illi- Orig Vol 15 
no is  Public 
Service Company 

Any p a r t  requ i r ing  the Fi rm rheel ing o f  $1 97/kW/month B i l l i n g  determinant i s  
use o f  t t e  cornpan s long-term power t h e  60 minute maximum monthly co inc ident  
transmission faci!ities (furnished con- peak demand 
t o  t ransmit  l on  -term t inuously f o r  a t  
f i r m  power scqu?red from leas t  i year) 
sup l y  sources intercon- 
nected w i t h  the company 

Energy del ivered less  4 
percent f o r  losses 

None 

Central Power Orig Vol 12 
and L l g h t  Co 

U t i l i t i e s  operating i n  
ERCOT h o s e  maximum load 
i n  the  most recent 12 
months i s  less than 1500 
MJ Also ower t o  be 
h e e l e d  must be generated 
by a u t i l i t y  other than 
Central Power 8 L i  h t  Co 
and West Texas I J t i g i t i e s  
Co 

Fi rm h e e l i n g  ti 39/kW times maximum transmission ca- 
greater than one p a c i t y  (kW) reserved 
month and 
short-term f i r m  
h e e l i n g  f o r  
less than one 
month o f  unspec- 
i f l e d  types o f  
power 

A formula using an av- 
erage system fac to r  and 
average f u e l  l o s s  cost 
( f o r  each com any) i s  
appl ied t o  WE d e l i v -  
ered t o  a r r i v e  a t  a 
charge 

Customer must sup- 
[ l y  reac t i ve  power 

o maintain a p o w  
er  fac to r  near 
u n i t y  

Central Power Or ig Vol 13 
and L i g h t  Co 

U t i l i t i e s  wishing t o  Short-term and 82 25/kW times maximum transmission ca- 
t ransmit  energy over the  long-term f ~ r m  p a c l t y  (kW) reserved 
OC f a c i l i t i e s  t o  and h e e l ~ n g  o f  un- 
from de l i ve ry  po in t  on speci f ied types 
the combined s stems o f  o f  power and 
Central Power L i  h t  Co energy Non- 
and West Texas U t i f i t i e s  f i r m  h e e l r n g  o f  
Co economy and 

emergency ener- 
9Y 

A formula using an av- 
erage system fac to r  and 
average f u e l  l oss  cost 
( f o r  each com any) i s  
appl ied t o  MWR de l i v -  
ered t o  a r r i v e  a t  a 
charge 

Customer must sup- 
p l y  react ive power 
t o  maintain a p o w  
er factor  near 
u n i t y  

Cleveland Elec- Orig Vol 11 
t r i c  I l l umina t -  
i ng  Co 

Available t o  a l l  coo era- Firm lrheeling o f  82 58/kW reserved per month 
t i v e  and munici a1 u t i l i -  unspecif ied 
t i e s  i n  the cointined t e r -  types o f  power 
r i t o r i e s  o f  CAPCO member and energy 
companies 

Power and energy de l i v -  
ered less  one percent 
f o r  losses 

None 

Avai lable t o  an neigh- Firm h e e l i n g  o f  $0 34/kW/week 8138 kV and above 
bor ing  u t i l i t y  located in  unspecif ied $0 47/kW/week @46kV and below 
a l l  o r  p a r t  o f  Consumer types o f  power 
Power Co s service area and energy The b i l l i n g  determinant i s  t h e  con t rac t  

capaci ty  spec i f i ed  i n  each serv ice 
agreement 

Power and energy de l i v -  
ered less  

2 5% a t  138kV and 

None Comsumers Power Or ig Vol 1 2  
Company 

above 
4 45% a t  46kV and 

below 
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S R W R Y  OF WEELIN6 TARIFFS ON FILE AT THE FERC Clil - cont 

Power Factor 
Treatment o f  Losses Reauirements 

Same as above None 

Cornpant Ta r i f f  Number E l i a i b i l i t v  Requirements Type o f  Service Rates P Charaes 

Consumers Power Orig Vol 13 Same as above 
Company 

Non-firm &eel- Week1 Rates 
ing  o f  econom $0 2 ~ / ~ w e e k  R138kV and above 
energy and o t i e r  SS0 33/kWweek 846kV and below 
unspecified 
types o f  power Hourly Rates 
and energy Economr Energg-15% o f  ross savings 

1 7 m i  1/M 138kV an% above 
2 3 mills/kWh R46kV and below 

Dayton Power Orig Vol 12 
and L ight  Co 

None U t i l i t i e s  receiving par- 
t i a l  *olesale reauira- 

Firm &eelin o f  $1 28/kW/month 
pa r t i a l  requ!re- 
ments 

Power Factor i s  
maintained a t  80% 
lagging by both 
the customer and 
the company 

ments service froni the 
company 

Flor ida Power Orig Vol t 3  
Corp 

Addi t ional  charges are 
assessed for  any losses 
provided by the compa- 
ny 

Firm and non- Transmission 
f i r m  h e e l i n g  o f  Firm $0 9 4 6 / k W h  
unspecified Non-firm 1 3 mills/kbh 

Available t o  coo eratives 
municipal u t i l i t f e s  or 
other e lec t r i c  u t i l i t i e s  

I f  the ower fac- 
t o r  f a l f s  below 97 
ercent the cus- comer i s  charged 

fo r  reactive power 
a t  $0 06/KVAR 

f o r  service over the com- 
pany s f a c i l i t i e s  betwen 
exist ing or future deliv- 
ery points on the in ter -  
connected system 

tvaks o f  f i rm  
a6'd-ion-f 1% Subtransmission 
power and ener- Voltase p+ Munici a l s  
gY 

69kV 
F?r?n'-e- 

S 37457/kW 80 423/k11 - ~ 

i2/25kv $1 i2 i j kb j  
below 12kV $1 232/kW 

Nonfirm Nonfirm . . - . -. . . . 
69kV - B - Z i m i i l ~ ~ k ~ h  
12/25kV - 1 54mills/kWh 
below 12kV - 1 69mills/kGlh 

Georgia Power Orig Vol t 3  
Company 

Available t o  members o f  
Oglethorpe E lec t r ic  Coop 
and members o f  the Muni- 
c i pa l  E lec t r ic  Authority 
o f  Georgia as wel l  as 
the Ci ty o f  Dalton A l l  
service i s  pursuant t o  
the statewide integrated 
transmission system 
agreement 

Firm k e e l i n g  o f  Formulary Rate The product o f  the sum 
requirements o f  each party s undepreciated investment 
power i n  the integrated transmission system 

and each party s peak load responsibi l i -  
t y  ra t i os  determined a t  the highest one 
hour coincident system peak 

Losses are shared I n  
proport ion t o  peakload 
requirements 

Power factor w i l l  
be maintained a t  
no less than 93 
ercent lagging 

Ro penalty charges 
specified 

Idaho Power Orig Vol t 2  
Company 

Available t o  any e lec t r ic  
u t i l i t y  operating a con- 
t r o l  area The t a r i f f  
solely f o r  non-firm 
transmission over the 
company s S stem Trans- 
mission ~ a c i l i t i e s  

Non-firm &eel- Priced i n  mills/kWh, the ra te  charged i s  
ing  o f  unspeci- the quotient o f  Annual System Transmis- 
f i e d  types of sion F a c i l i t i e s  Costs divided b Idaho 
non-firm power Power Co s Net Generating ~ a ~ a g i l i t ~  
and energy ( t o t a l  nameplate ra t i ng  expressed i n  

kwh) 

Losses shal l  be re- 
turned t o  the com any 
w i t h  168 hours afeer 
transmission service 
m s  provided 

None 
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WWW OF MELING TARIFFS (H FILE AT ME FERC till - con t 

Treatment o f  Losses 
Power Factor 
Reauirements Companv Tar i f f  Number E l i a i b i l i t v  Reauirements Tvpe o f  Service Rates K Charqes 

I l l i n o i s  Power Orig Vol 12 
Company 

Any customer i n  the cam- Firm h e e l i n g  o f  138 kV $0 85/kVa/Month 
pany s service t e r r i t o r y  requirements 34 5 K 69 kV $150/kVA/Month 
en aged i n  d is t r ibu t ion  power 7 2 8 12 47 kV $35fl/kVa/Month 
en% sale o f  e l ec t r i c i t y  
t o  the general public 
Service i s  f o r  a minimum 
o f  5 years 

Energy delivered less Customer i s  re- 
losses sponsible f o r  SUD- 

p ly in  i t s  o w  ' 
138 kV 3 ercent reactyve power 
34 5 LL 69 kc 4 percent 
7 2812 47 kV 8 percent 

Losses are paid by the None 
customer i n  an amount 
determined by NEPOOL 
Agreement Procedures 

Monaup Electr ic 
Company 

Orig Vol Available t o  any e lec t r ic  Firm and non- Contract demand applied t o  formulary 
u t i l i t  desiring t o  f i rm  h e e l i n g  o f  rates ( f i rm  and non-firm) rates based on 
transmrt power over the unspecified the company s annual PTF costs i n  the 
compan s NEPOOL ool  types o f  f i rm  receding year If energy i s  transmit- 
transmrssion f a c i f i t i e s  and non-firm fed over addi t ional  s stems the monthly 
(PTF) power and ener- charge i s  reduced u l o  50 percent by 

9Y the amount charged Ey other u t i l i t i e s  

New En land 
Power $0 

Orig Vol 13 Available t o  e lec t r ic  
u t i l i t i e s  includin mu- 
n ic ipa l  u t i l i t i e s  &hat 
(1) do not receive re- 

8 uirements service from 
EPCO (2) have ent i t le -  

ments or un i t  contracts 
outside the i r  service 

Non-firm uheel- 
i ng  o f  non-firm 
power and ener- 
SY 

Over NEES PTF 
Cost X kW transferred 

Losses borne by custom- None 
er i n  accordance wi th  
NEPOOL Agreement 

Over Non PTF 
on PTF-1 S;09/kW 

hon PTF-4(69kV) $0 98/KW/W 
Non PTF-4(MASS) S i  96/kW/bW 
Non PTF-4(RI) $2 57/kW/W 

areas and (3) have ar- 
rangements th ich  provide 
fo r  del iver o f  power and 
energy t o  NEPCO 

Otter Ta i l  Pow Orig Vol 14 
er Co 

Available t o  any thole- Firm h e e l i n  o f  Transmission service $2 70/kW/M 
sale customer i n  the com- f u l l  and par!tal Primar service $4 542/kW/M 
pany s normal service ho lesa le  re- The bi!ling determinant i s  the highest 
area quirements 30 min month1 eak demand with an 11 

month 90% ratcte! applied 

Customer delivers 106 None 
percent o f  power t o  be 
uheeled t o  compensate 
f o r  losses 

Public Service Orig Vol 11 
Compan o f  New 
~ampshrre 

Available t o  municipals Non-firm uheel- WkW-PSNH Annual PTF Costs divided by 
cooperative end inves- i n  o f  non-firm PSNH NEPOOL capabi l i ty  X 50 percent, i f  
tor-owed u t i l i t i e s  f o r  entitlements transmitted over PTF o f  other NEPOOL 
transmission service over companies 
the companies NEPOOL Pool 
Transmission Fac i l i t i es  

Energy delivered less None 
an unspecified percent- 
age 

U t i l i t i e s  i n  the service Non-firm theel- $2 16/kW/month times mximum kW 
area o f  PSO end South- Fa oyi:rth reserved 
western Public Service 
Co 

A formula using average Customers suppl 
loss factors and aver- t he i r  o w  reactrve 
a e f ue l  costs on the power 
P ~ O  end yllEPCO systems 

Public Service Orig Vol 11 
Company o f  
Oklahoma 
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S U M R Y  OF CHmXNB TARIFFS M FILE AT THE FERC 1111 - con t 

Company Tariff Number Eliaibilitv Requirements 

Sierra-Pacific Orig Vol 12 Non-f irm transmission 
Power Co service at 120 kV and 

hi her available to util- 
i d e s  snot served b Si 
erra-Pacific Power 80 - 
~ n d e r  firm rate schedule 

Southern Cali- Orig Vol 11 
fornia Edison 
Co 

Washington Wa- Orig Vol 12 
ter Power Co 

West Texas Orig Vol 12 
Utilities Co 

West Texas Orig Vol 13 
Utilities Co 

Network Transmission Ser- 
vice Available to munic- 
ipal utilities having 
Integrated 
A reements 8XLTt$!h 
S~E, for the transmission 
of city-owed resources 
between substations on 
SCE s 220kV system 

Point to Point Transmis- 
sion Service Available 
to municipal utilities 
having IOA s with SCE for 
the transmission of city- 
owed Resources over 
SCE s non-220kV system 

Utilities eligible are 
those defined in Pacific 
Northwest Plannin Act 
PL88-552 A licatle to 
all transacKons not per- 
formed under existing 
agreements 

Utilities operating in 
ERCOT chose maximum load 
in the most recent months 
is less than 1500 M 
Also power to be cheeled 
must be generated b a 
utility other than Een- 
tral Power (L Li ht for 
West Texas utilyties Co 

Utilities wishing to 
transmit ener over the 
North DC faci !!ties to 
and from delivery point 
on the combined s stems 
of Central Power 1 Li ht 
Co and West Texas ~t?li- 
ties Co 

T v ~ e  of Service 

Non-firm trans- $0 3l/kWh 
mission of sur- 
plus power eco- 
nomy energy 
and exchange 
energy 

Rates 6 Charaes Treatment of Losses 
Power Factor 
Requirements 

Energy delivered less 4 None 
percent for losses 

Firm Hheelin of Terminal Facilities $0 254/kW Capacit and energy None 
city-owed ffrm Transmission Facilities $0 8437/kW-mile back derivered less 4 
power Switching Facilities $0 B152/kW mile percent for losses 

Charges are based on Contract Capacity 

Firm Hheelin of Cities pay roportioned share of SCE s Avera e s stem losses None 
city-owed f?rm avera e cosfs and rate of return for on deducfed from power 
power the slortest circuit mile path and the delivered 

shortest separate ri ht of m y  Charges 
are based on Contrac& capacity 

Non-firm cheel- 1 75 mills/kWh 
ing of non-f irm 
power and ener- 
9Y 

Customers pay for loss- None 
es Method of compen- 
sation not specified 

Firm vheeling $1 39/kW times maximum transmission ca- A formula system using Customer must sup- 
greater than one pacity (kW) reserved an average system loss ly reactive power 
month, and factor and average fuel !o maintain a p o w  
short-term firm cost (for each company) er factor near 
Hheeling for one is applied to MJH de- unity 
month or less of livered to arrive at a 
unspecified charge 
types of power 

Short-term and 
lona-term firm 
cheiling of un- 
s~ecified t v ~ e s  
o'f power ana' 
enerav Non-f irm 

$2 25/kW times M X ~ I U ~  transmission ca- A formula system using Customer must sup- 
pacity (kW) reserved an average system loss ly reactive power 

factor and average fuel to maintain a p o w  
cost (for each company) er factor near 
is applied to WH de- unity 
livered to arrive at a 

Hheerin of eco- charge 
nomy an% emer- 
gency energy 

- - 
1990 Power Technologies Inc 



WHOLESALE TRANSACTIONS BY INVESTOR-OWNED UTILITIES 1131 
1961-1987 

(Bdlions of kwh) 

(1) Recelved at one tlme, delivered at another 

(2) Simultaneous recelpt and dellvery 
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BULK POWER TRADE AND TRANSMISSION 
AS A PERCENTAGE OF RETAIL SALES 1131 

1961-1987 
(Bdlrons of kwh) 

(1) Sales-for-resale and Interchange out 
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Flve major types of wheeling service would be offered e 
rn firm unconditional, 

firm cond~tional, 

rn conditionally interruptible, 

unconditxonally interruptible, and 

rn emergency 

"FIRM" generally means exceot f o r  

1 Interruption due to factors reasonable beyond the control of 

the utlllty and not attrrbutable to its neglect, such as 

f~ghtnmg damage, a flood, labor str~ke, or civil war This 

condition IS often referred to as the force majeure clause 

2 Danger to the reliability and sound operat~on of the utility's 

electrlc system, 1n accordance wlth good utillty practlce 

3 Muntenance, repars, replacements, installation of 

equipment, or investigation and rnspectlon 

4 Failure of the wheellng customer to comply with the terms 

and conditions of the tariff or servlce agreement, such as 

nonpayment of bills [lo] 
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CONTRACTUAL ARRANGEMENTS 

u Flrm Versus Interruptible 

Transmission Reservation and Scheduling 

a Frequency Control 

Back-up Power Arrangements 

I Voltage Control 
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Box %E-Southwest Bulk Power Marhet Expenment [I 2 1 
In December 1983 FERC approved a 2 year expenment in bulk power markeung and aansmlsslon access 

lnvolvlng SIX utlllues In the Southwest The expenment was intended to detennlne the economlc effic~ency gains 
and cornpetlave lmpacts of modlfbing FERC s regulaaon of coordtnanon transactlons--9ansacaons between 
uultnes with then own generating capaclty Transacuons lnvolvlng d~rmbuuon utllines wlth little or no generation 
were not addressed There sere no apparent concerns or problems u ~ t h  the techn~cal feas~blllty of implementing 
the expenmental power uansacnons and transmission access 

in the expenment the partlapants were allowed cubstant~al freedom In qtting pnces for economy energy 
(for lnterrupuble sales from hour to hour up to 30days) and block energy (for sales extending at least one month) 
Pnces were allowed to range from 0 9 tkWh to 9 4 c/kWh The uulittes were allowed to remn 25 percent of the 
resulung savlngs as profit with the remaning 75 percent flowed through to customen (Trad~tlonal regulaaon 
requires 100 percent of such savings to be passed on to customers) Further the uuliues agreed to prov~de 
aansm~ss~on access (up to technlcd Ilmlts) at a fixed p c e  of 1st /kwh and thus not prevent trades lnvolvlng other 
pan1cipantS 

FERC conuacled wlth the Rand Corp for technical asastance In evaluating the expenmend deslgn proposed 
by the utllttles assessing the usefulness of the data and analyzing the expenmental results * Rand pubi~shed first 
year results In October 1985 The andysls of economlc efficlency lmpacts was ~nconcluslve Our findings with 
respect to effic~ency are dec~dedly mlxed and va9  depending on the analync techn~que selected By \ome 
measures efficlency Increases under the expenrnent by others ~t IS unchanged or falls by a stat~ct~cally slgnlficant 
amount Rand noted that thefirst \ear find~ngs were poss~bly unrepreseniatlve for setera1 reasons 

According to Rand s first year report the second year was expected to be more representatwe of the efficlency 
ga~ns resulnng from the expenmental regulatory changes Results of the expenment s second year have not been 
published to date 

lSourh~rsr Lpcrunnr FERC Opuuon No 203 Dockel No ERM 155-000 Dor 30 I983 The 11% u u l ~ r t o  urn Anzau Publrc Scrvlce rhc Crly of 
Fumlnglon El Paw Ekcmc Publ~c Sovrc Compur) of New Mcxlco Salr River P~OJCC~. and SarIJhue%mcm h b l ~ c  Scmcc (uluch bepan puucrpar~a! m *e hcml 
3 monh of rhc lirw yur 

2fhc R d  Onp provrdd an sdvlray fcpm lo ARC him rhc erpcnmrm w u  approvd The R u d  Cap Issues rn !he Drsrgn o/a M a r k !  Lprnmrnr 
for Bulk E l r c ~ r u d  P o w r  December 1983 

31 &ton and S &Kn Rrguluwn Eficuncy and Compcrtrton tn h &kngc o/ Eltcmcrty Frrsr Year Rrsvlu From Ik FERC B d k  Powrr Mark! 
Lrprnmrn! Thc Rand Cap Ocrokr 19hS p % r i  
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Box 5-F-Western Systems Power Pool 
A Current Expenment in Transmrsston Access and Bulk Power Pnclng [ I  21 

In March 1987, the Federal Energy Regulatory Commrssion (FERC) accepted another 2-year bull power 
markenng expenment. called the Western Systems Power Pool (WSPP) ' The WSPP expenment began on February 
1, 1987 Lrke the Southwest Expenmen4 the WSPP expenment is tntended to dcterrnlne whether more flexlble 
pnclng and greater informanon shanng wll promote more efficnent use of genenuon and uansmasron facrllnes and 
reduce costs to consumers As wtth the Southwest expenment there have been no apparent concerns or problems 
with the technical feas~brhty of tmplementrng any of the expenmental power transactions includrng transmrsston 
access 

There are several drfferences between the WSPP rxpenment and tfie Southwest Expenment One principal 
difference 1s msmtssron access The WSPP provrdes only for voluntary Pansmisston servlce and gtves substanual 
pnctng freedom to the transmltung unlrtres Transm~ssron access pnces arc allowed to range from 0 1 ekWh to 3 3 
$/kwh In conuast the Southwest Expenment provrded mandatory transrntssion access (subject to avarlabllity) at 
a fiwd pnce of 1 5 $/kwh Thus accordrng to FERC the WSPP expenment will examine whether mandatory 
uansmIsslon access IS a prereqursrte to a competrnve marhet' 

WSPP also allows a much wlder m g e  of pnces for generauon than did the Southwest Expenment In the 
WSPP expenment s first year pnces were allowed to range up to 24 5 CikWh compared to the earlrerexpenment s 
cap of 9 4 gAWh 

Srze IS another difference between WSPP and the Southwest Expenment U SPP i\ very large tncludlng over 
20 uultaes rn 10 Western States The ualrttes rn thrs regron produce about 12 percent (82 000 UW) of the total 
elecmc genentxng capacity of the Untted States That is subsmually larger than the Southwest Expenment whrch 
was open to six utrlrtles in three States wtth under 13 000 'MW capacltb To rmplement the expenment over thrs 
large group of uulitres the WSPP expenment uses a computer bulletrn board Into whrsh buy and sell offers are 
placed each da) 

The expenment is scheduled to conclude on May 1 1989 but the pamcrpants have requested a 2-year 
extenston As a condaon of FERC approval the panlclpants are requlred to produce tntenm and final reports 
exarnlntng economlc efficiency impacts and potent131 monopoly power The rntenm report doe5 not draw 
conclustons on these Issues due to a lack of data However the report notes that some transmrssron owners are 
holdtng less uansmrssion in reserve for heir own uses resulnng rn ~ncreased avmlabillry to others 

IOrder kcrpung Expnmcnlrl Raws for Filing FERC Docket No ER87 97-001 M u  12 1987 

Zibld p 3 

3TW K a l m  el d Wesrcrn Sysremr Power Pool Arrrssmen~ Inrerm Rtport Wenlo Park CA Smtegic Dcauons Group January 1989) 
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Box 5-G-Innovahve Transmzsslon Access 
Turlock Imganon Distncl [I 21 

In June 1988 FERC approved a nobe1 agreement under which Turlo~L lmgauon b s m ~ t  gdmed transmlwon 
access to a numher of comptlng pwer  suppl~ers ' In exchange Pdctfic Gas and Elecrnc (PG&E) ga~ned a pnclng 
system allowing ~t to retaln more of the savlng4 from coord~nation tranuction\ than were pre\ ~ou\iy allowed PG&F 
also gamed release from responsrb~ltty to prov~de power and udnsmlsslon hyond uh~ch 11 cornrn~tted rtself 
conuactuall y 

Turlock IS a panlal requirements uul~ty w~th cdpac~ty of approx~mately 157 MW and peak loads of 
approx~mately 266 MW In 1988 According to FERC Turlock has always been a captlve customer of PG&E due 
to ~ t s  rel~ance on the PG&E transmlsslon system Under the new agreements Turlock w~ll have reserved 
transrnlsslon servlce prov~dlng 176 MW of Impon access to three other northern Callforn~a ut~llnes and to 
Southern Califomla Ed~son at cost-based pnces Together u ~ t h  11s own capacity and approx~mately 5 3 MW of firm 
capaclty from PG&E th~s  glves Turlock sufficient resources to meet ~ t s  own load In addlaon the agreement allow$ 
PG&E and Turlock to negonate coordlnat~on senlces The coord~natron services would allow Turloch to pursue 
short-term purchases wlth PG&E and other ut~lrtles when low-cost opponunltles exlrt In addwon the agreement 
covers such provtslons as charges for unauthorized power flows voltage regulat~on schedul~ng and regulanon 
sewlces 

FERC s order of approval noted uncertainty and some concern about whether PG&E may exerclse any 
leverage over Turlock because of ~ t s  conuol over Turlock s uansmlsslon access to other suppliers The agreement 
1s not an experiment however and no formal mechanlsrn has been inst~tuted to deterrn~ne whether such leverage 
IS exerc~sed 

F~nally, n s wonh notlng that ne~ther FERC nor PG&E nor other intervenors expressed conccm w~th the 
techn~cal feas~b~l~ty of reliably ~mplernenung the agreement 

lPac1/7u GUT and Elrctru FERC Docker No ERRS 219-000 Mar 31 1988 

2 ~ u c f u  Gc, d Elrctru FERC DDckr~ No ERRB 219-001 Junc 1 1988 

)FERC appwcda rurulu vumnru~on access mdpncmng agrcnnmt k ~ w m  Modeslo tnga:nm Dtsurcc and F'GdE tn July 1988 Pwfic Garand EI~CIIU 
F€RC Dockel ho ERE8 302 001 July 5 1988 

'Porfu GasadElrctru op CIL M u  31 198W p 10 
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TRANSMISSION POLICY EVALUATION [I31 
(Non-F~rm Pricing vs Flrm Servlce Access)  

A 
NOn Firm S e r v ~ c e  
Prlclng F l e x ~ b ~ l ~ t y  
( W ~ t h  voluntary 
access)  

Mar te t  Scarc~ty  
Market Power 

b 
lnaex of Flrm S e r v s e  Access ( A I  Cost easea Pr~ces]  

Guaranteed ACCCSS 
ODl~gatlon to 0 ~ 1 1 0  
Reselling suolect to l tChncal  conslratnls 
Compel i t~ve JOlnI ventures 

TRANSMISSION POLICY EVALUATION [131 
Econom~c Efflc~ency 

8 
NOn ~ l r m  ~ e r v u e  Rcsponslve 
Pru~ng Fkxlbtl~ly Won F~rm 

P r ~ t s  

lnfexlo(c A 
~ t g u a t e a  lndCx of Ftrm S e r v ~ e  Access 

Prccs 
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TRANSMISSION POLICY EVALUATION [13] 
Market Power M ~ t ~ g a t ~ o n  

Won Fcrm Servtce 
Prong Fkxtbtl~ty 

U 
MIIkCI POICl 
ucttgatea BY 

customer 
Chocce 

mum1 mwl 
I1 Y * Y * *  

MarltCt Power 
utIIpatea BY 
Regulstcon A 

lnaex of Frm S e r v ~ e  Access 

TRANSMISSION POLICY PROPOSALS i131 

B ~ ~ c x t e ~ c  
NOn Fcrm S e r v r e  Customer 
Pr~ctng F lex~b t l~ t y  C h 0 ~ e  

klltlgatcon 

l n f k x l b k  
Regulatcon 
MttnJat~on A 

lnaex 0 1  F ~ r m  Servce Access 

BRITISH Spot Electrtc~ty Market 
Open Access tor Retall and Wholesale Users 
Seconoary Market lor Capaccty Contracts 
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MAJOR POLICY DIMENSIONS OF 

THREE ALTERNATIVE TRANSMISSION PROPOSALS 1131 

ISSUE/CONCERN CONTRACT PLANNING BRITISH 

1 Reliablllty Owner's Duty Owner's Duty Owner's Duty 

2 Stranded Investments/ Governed by Governed by Jolnt Governed by 
Insuff~cient Transmission Contract Plan Central Plan 
Capaclty 

3 Envlronmental/S~bng Issues Duty of State PUC Duty of State PUC Duty of Transco 

4 Structural Change Small Major Radlcal 

5 Quallty of Servlce Polnt to Pomt System Wide System Wrde 

6 Prlce Dlscr~mmatton Probably (Vlntage No No 
Prlcing) 

7 Who Bears Future Price Risk' Depends on the Shared Through Shared Through 
Deslgn Jolnt Plannmg Jomt Planning 

8 Who Has Prlor~ty? Core Customers No One No One 

9 Method of Enforcement Contracts Jolnt Planning Joint Plannlng 

10 Parallel Flows Contract Path Real Flows in Real Flows 
Reglon 

1 1 Retml Bypass Not Allowed Not Allowed Allowed 

12 Accommodates IPPs Yes Yes Yes 

13 Requires Leglslatlon No Yes, probably Yes 
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UNCERTAINTIES 

POWER 
SYSTEM 

I 

OPTIONS 

Attr~butes are Functions of Uncertarnues and Optrons 
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Total Cost of 

Ekctr'c"r Supplied, 980 - 
1995 (Sum of 
Prosont Values, 
Blll lon~ of 
001 larr 

1 1 1 1  1 8 1 l  1 1 1 1  1 1 1 1  1 1 1 1  - - - - - - - 
- - 

43 - - 
- - 
- - 
- - - - 

42-  l - - 
I- 

* * - * l 

- l 
- 

- - - 
41 - - - 

- - 
- - 
- - - 

40 - 0 . '  
. * a e  7 - a *  - a ' 0- - 

l l , l l i , l , l l ,  f l , l l , f l l l , f , ~  
7 0  75 80 85 90 95 

4 
Peak A m l  Average Ground Level SO2 Concsntratrons m 1995 

(M rcrogrorns p y  Cubic Meter) 

Slate and Notmnal 
Ambent Al r Qual~t y 

Cost Versus SO, Concentratlons - Several Hundred Strateg~es Involving All PosslbIe 
Comblnatlons of Options (Coal Conversion, New Coal-Flred Plant, New Pumped Storage 
Plant, Power Imports) Wlth Random Variables Held Constant 
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Corrldor effect versus capltal 
requlrements for 1 166 plans 

Operating costs versus LOLP for 1166 plans 

TOTAL 

SO, emlsslons versus capltal 
requlrements for 1 166 plans 
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FICTIONAL POLICY STUDY: VARIATIONS IN WHEELING 

RATE AND TRANSMISSION ACCESS RULES 

0 1990 Power Technologw, Inc 

Incremental 
Investment by 

All Parhes 
($106, 

011 
-I'JeOdace 
(1995-2010) 

Levelad Cost 
of Elecmcity 
(1995-2010) 

(c/Lwh) 

Impexbents 
to NUG 

Transmission 
Access 

Plan A 
Plan B 
Plan B1 
Plan B2 
Plan B3 

Plan C 
Plan D 
Plan Dl 
PhlF 
Plan G 

Plan G2 
Plan H 
Plan H1 
PianHX 
Plan1 

Plan J 
Plan J1 
Plan JX 
Plan K 
Plan K2 

Plan L 
Plan M 
Plan M2 
Plan N 
Plan0 
PhlP 

- 
-330 
420 
-610 
-260 

-460 
-70 
-90 
-50 
-250 

-4 10 
400 
410 
-90 
60 

120 
100 
-170 
-130 
-280 

-370 
-40 
-200 
-560 
-620 
-670 

15.26 
15 10 
15 07 
15 14 
15.29 

1521 
1525 
15B 
1526 
1532 

15.24 
15 60 
15 60 
15 49 
15 44 

15 46 
15 46 
15 42 
1537 
1531 

15 31 
1525 
15 18 
15.22 
15 14 
15 12 

18 6 
16.3 
15 0 
14 9 
15 8 

162 
185 
182 
200 
18 8 

16 6 
242 
242 
19 7 
24.2 

232 
23 0 
202 
215 
18 4 

18 6 
163 
12 8 
12 0 
12 9 
13 0 

figh 
Mexilum 
Mednun 

msh 

mf3h 
Low 

Medl~m 

Low 

Low 
Medlum 
Medlum 
Medl~m 
Low 

fi& 
Medrum 
figh 
Low 
Low 

mgh 
Medlum 
Medium 
Medrum 
Low 
Low 
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Traditional 
Utillty Process 

Parlramentary 
Process 

United 
Natlons' 
Process 

Unbridled 
Compet~t~on 
Process 

FOUR PLANNING PROCESSES 

The future structure of the utlllty industry - with wheellng a major Issue - 
could lead to four datlnct plannlng processes, wlth many vanatlons, as 

follows 

Thls was the standard procedure untll recently The utlhty, when only mlnor 

regulatory oversight, assembled data, defined objecbves, and planned 

accordrngly 

Recently, other entitles have lnslsted on belng part of the plannlng process 

I hearings, proceedmgs, and lawsuits, they are becomlng part of a process of 

compromise and accommodauons, where data 1s shared and a jolnt declsion 

1s reached, lnvolvlng both ubllty and nonutdlty parhclpants 

Some ubhbes have many years' experience wlth thls model, as they carry out 

jolnt reglonal plannlng stud~es wlth then netghbors Whlle data has been 

shared openly, each utility has reserved the right to make its own declslons 

and set ~ t s  own plans In the future, Independent power producers and other 

customers may share data, wlth each other and w ~ t h  utlhtles, whlle maklng 

Independent plans 

Decisions and plans are made mdependently, wlth no shared mformatlon, as 

all parbes view the others as competitors Thls was, of course, the plannrng 

process in the early swashbuckler days, ~t may return In a different context d 

one of the more extreme deregulation paths 1s followed 
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Mathemahcal bases for plann~ng 

r 

Urn fled 

Decls~on-Makmg 

Independent 

Declslon-Makmg 
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RESTRUCTURING AND PRIVATIZING IN ENGLAND (16.17) 

A 1948 - The Central Elecmcity Generwng Board (CEGB) was 

orgaxllzed 

CEGB owned and operated the hgh-voltage transrmssion system and 

most of the power plants m England and Wales 

Twelve area boards bought power at wholesale from CEGB and sold to 

retad customers 

B 1983 - Energy Act requlred CEGB to buy from mdependent producers 

and to provrde network access No takers (costs too hgh, pnms too 

low) 

C February 1988 - Her Majesty's Government pubhshed a whte paper on 

restructuring It envsaged two pools - one for sellers (generators), one 

for suppl~ers (buyers) 

D 1989 - The Elecmcity Act created Reglonal Elecmclty Compmes 

(&smbutors, successors of the area boards, pnvauzed) and spht the 

CEGB loto four major wmpmes 

Nauanal Power (foss~l-fueled generauon, pnvatlzed) 

PowerGen (fossil-fueled generauon, pnvauzed) 

Nuclear Elecbnc (nuclear generaurn, government-owned) 

Nmonal Gnd (aansrmss~on, owned by RECs) 

The act allowed generauon by mdependent players and provided open 

transrmsslon access Specla1 subsi&es supported the Bnush coal 

lndustry and funded nuclear decommss~omg 
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1 July 1989 - The two-pool approach was abandoned 

October 1989 - Basic prmciples of the single-pool system were 

agreed upon, followed by an intense and remarkable period of 

work on procedures, documentation, software, etc 

1 April 1990 - CEGB was privatized and operation under the new 

structure began Large customers (> 1 MW) may change supplier 

Md-April 1990 - prototype pool-settlement software was 

completed 

1993 - Coal contracts to be renegotiated and nuclear levy to be 

reduced 

1994 - Medium-slzed customers (> 0 1 MW) may change supplier 

1998 - All customers may change supplier Nuclear levy ends 
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RESTRUCTURING AND PRIVATIZING IN ENGLAND ( 16,17) 

Prlnclples and Objectives of Prlvatrzatlon 

Decisions about electncity supply should be consumer-driven 

Competlt~on is the best guarantee 

Regulat~on should promote compehtlon, oversee pricing, and 

protect consumers (in monopoly sxtuations) 

Security and safety must be maintamed 

Customers should be glven new r~ghts, not just protection 

All who work ~n the industry should be given new opportunit~es, 

free of government ~nterference 
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RESTRUCTURING AND PRIVATIZING IN ENGLAND (1 6,17) 

Prlclng Through and Around the Pool 

What 1s the ~ 0 0 1 7  

The pool is a club of generators and supphers (purchasers) As of 

September 1991 it had 27 members, domnated by National Power, 

PowerGen, and the Regional Electricity Companies The pool IS not a 

company or part of Nauonal Grid, though National Grid performs 

funchons for it 

The Pool Purchase Pr~ce fPPP1 

PPP = SMP(1- LOLP) + VOLLaLOLP 

SMP = system marginal price = margmal price of swing unit 

LOLP = loss of load probabihty (usually zero) 

VOLL = value of lost load = £2 (1990) + xnflabon 

Generator Biddln~ and Provlslonal PPP 

At 10 00 a m y  all units > lOOMW offer prices (startup, variable, etc ) for 

each half hour of the next day, plus operatmg constrants (ramp rates, 

etc ) Nahonal Gr~d's GOAL (generauon, ordering, and loading) 

program uses t h ~ s  information plus load forecasts (ignormg transmission 

constmts)  to schedule generabon and to compute provisional half- 

hourly SMP for the - day These are published the next morning in 

the "Financial Tmes " 

Table A periods capacity is tight, SMP includes fixed elements 

m the offers 

Table B periods surplus of generating capacity, SMP IS the 

incremental offer price 

@ 1990 Power Technologies, Inc 



e O~eratlon and Pavments 

On the day of operabon, each u n ~ t  a dapatched by Nabonal G r ~ d  m 

accordance w~th  normal economrc dspatch/unit comrmtment theory, 

recoglllzlng transmas~on constrmnts Each generator a pad  at the final 
PPP for each MWh, regardless of the generator's offer price They are 

also p a d  for reserve, anc~llary services, the effects of transm~ss~on 

constramts and forecast errors, etc 

Purchasers buy at the Pool Selhng Pr~ce (PSP), whlch IS set to exactly 

recover enough to cover costs of all purchases Dur~ng Table B per~ods, 

PSP = PPP During Table A per~ods, PSP > PPP 

Generators and supphers are charged for the use of the g r~d  m a zone- 

prrclng system 

It takes 28 days to sort all of thus out, develop the final PPP, and settle e up 

Contracts 

There IS a very actwe futures market for power In ad&bon, to protect 

Nat~onal Power and PowerGen, who had to buy expenswe Br~hsh coal, 

the government in~trally set the PSP for RECs at a high level 
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THE ENERGY POLICY ACT OF 1992 

11-v 

VI 

vn 

VIII-XI 

XII-XV 

XVI 

xvn 

Content 

Energy efficiency - buldings, utilltv 
Integrated resource olanning, equipment 

Fuels - natural gas and alternative fuels 

Electric~tv 

Nuclear fuel and waste 

Renewable energy, coal, petroleum 

Global climate change (and least-cost 
strategy) 

Miscellaneous Federal Power Act changes 
(frsh, etc ) 

011 and taxes 

Energy and the environment and economy 

Adminrstrative, hydro, coal, oil, gas, 
Indlans and islands 

Nuclear plant one-stop hcensing 

Miscellaneous 

Summarv of Details ReIevant to t h ~ s  Course 

Title I Enerav Efficiencv 

Three new federal integrated resource planning standards are set, which 
are not mandatory on utlhaes or on state commissions, which may or 

may not enforce them (but which are mandatory for TVA and WAPA 

customers) 
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1 to requlre ubhbes to engage m mtegrated resource plannmg, 

2 to make energy efficiency programs at least as profitable as supply side 
opbons, recognlvng revenue losses from reduced sales, and 

3 to have rates encourage Investments m efficiency m generabon, 

transmssion, and &stnbubon 

There is httle &scuss~on of uncertamty, ask, or non-monetary attributes 

Title VII Electncitv 

Amends the Pubhc Ubhty Holdmg Company Act of 1935 (PUHCA) 

Creates "Exempt Wholesale Generator" (EWG) EWGs are exempt from all 

provisions of PUHCA and can be owned by utdity holdmg compames An 
EWG may sell power that ~t has not generated itself Holdmg compames also 

can own PURPA "quahfymg faches  " 

Holdmg compames may own foreign uthtzes, whch are unregulated 

FERC may order uthbes to provide transrmsaon servlces for providers of 
wholesale power "Legtunate, verifiable, and econormc costs" should be 

recovered from the beneficiaries of the servlce, not the wheehg uthty's native 

rate-payer FERC is not authorized to order transmssion semces for a 
consumers - this issue 1s left to the states to handle 

What the transmssion servlces are 1s not defined! 
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Rernonal Transmlsslon Groups (RTGsr(l9) a 
All major segments of the electnc utdity mdustry (mvestor-owned uhlifies, 

pubhc power, cooperahves, IPPs, and envuonmental and consemahon 

groups) developed an agreement on RTGs This was Intended to be part of 

the Energy Pohcy Act of 1992 It was submtted too late to be lncluded 

FERC later used the agreement as the basis for a proposed rule Then 

objecbves were to reduce regulatory burden and provide for negohated 

agreements w i t h  regonal orgamzahons Specifically, the proposal 

Creates a formal structure for resolving transmssion plannrng and 
wheehg issues 

Includes an arbitrabon system 

Prowdes for voluntary membershp (non-members go to FERC) 

Considers planrung needs of non-members 
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TRANSMISSION SERVICES IN 
THE ENERGY POLICY ACT OF 1992 

a BACKGROUND 

.r SECTSUN 201 OFTFB W A A m U m  l%RC:T10 lWX3LA3CE 
THE TRANSMSSTON OF l3LEXXWC POWER (OR "-GI 
~ ~ T A m  C O W R r n  

* k ~ Q l S f m  INCLUDE3 THE 1USILW TO ETX'ERPREZ" AHD 

MODIFY l?A."ES, TERMS AHD CQNDmONS 

* -THE S13PREME CQmT HAS l N T E i W m  FERCaS 
JURBDICfl[ON OVER lITEBSTATE VEKY 
BROADLY 

r n T U U Y  ANY l"RAN.SACZION 3NVOLVIN'G 3.m 
'TRANSMSSPON OF & m C  POWER OVER L m  TH;AT 

ARE CAPABLE OF T R A N S ~ G  m m  ACROSS STATE 
B O ~ A R X E B  ARB ~zfxrmcx TO EERC'S marmow 

UNLlER SECTION5 205 AND 206 OF THE Wk ALL lUU"E% 
TERMS, AND COFlDmOPjS FUR THE3 W M S S X O N  OR SALE 
froR IU23AI;E OFEMERGY mUST BE JUST iANa ICEASONABLE 
AN3 NOT UNDULY DBC-ATORY OR PREFjDWMTLAL 
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TRANSMISSION SERVICES IN 
THE ENERGY POLICY ACT OF 1992 

O 1990 Power Technologes, Inc 

1 BRCKGROUNIS (COST) 

SEXXXON ZWi(a]* MAY NOT CQMPEd, THE 
TRANSMSSIQN OF EL,I!XXRIm BUT MAY MODZFY 
TEBMS TWST ARE WJVST, USREMON3W, UNDULY 
DlS-ATQRY OR P- 

* COXRYS CONSISmmY I ? B W E B  FBRC WmaCN 
MODEICA'1FIONS ISP I?EQFOSED ~ ~ S S I O N  
C o m a s  REs.UZTED JN WOLl3NlXRY wHEEGlNG 

PEWEIZNG INCREASED ACXXSS TQ ElBIR 
WSMIIISSIOFl SYSTEM HAS BEEN A CO.ITLQN FUR 
3FERC.S APPROVAL QJ: 'UlXLEY MERGERS @&!EGk233 
IvfAmZErn')  

* t3B4LMLY FOR CNARGIENG - B m  RkD3S f;OR 
POWER 

ERM WSMISSIQN 3'0 THED PMR'JTES AT COSFBASBD 
aAms 

I] 
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TRANSMISSION SERVICES IN 
THE ENERGY POLICY ACT OF 1992 

CONS- OM O R D m G  TVHB%BfG SER."VECES 

* TZE QRDEJR S H O W  NUT "WREASON~LY IMPAIR 

CO-D l3EJABm OF E m W C  SY-S 
AFEKTED BY TEE ORDER" lJND'ER "CONSIS-Y 
M- REf3NAAL OR NATION& R E L J W I m  

S T m m S 1  OW-$, OR -' 

mmG-ZS~mAMTNECESSARY 
iWP-ROYALS AXE NOT OB'SANJD, ORDm MUST BE 
M o n m  

h&WDATOR'SI RETAXI, lWEE&T[NG IS LXEf TO THE STATES 
@YCLZflDNG %HAM"WEI[OLEs&E 'I'RANSACfllQNSy 

* 'IIB SERWtrE: MUST BE: "IN TEE PUJ3ZJ:C XNJ'Em 
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TRANSMISSION SERVICES IN 
THE ENERGY POLICY ACT OF 1992 

a PRXmGWSMISSIQH SERWm 

a ~ ~ G ~ ~ Y ~ G E r n S ? ' ~  
REkSONABL+E Mm THAT WILL R3ECOvIEJR *ALL ZlKE COSR 
INCURFSD IN CQmCTXOW WITH 'I'HE ' I W W S m O N  
smwm AND MEfCESSARY Ass- SER:VXCES" 

*AN ~ a ~ m m m  SHARE, IFANY, OF=-, 
V'BHFUBB AM3 ECQNOMC COSTS, IBKXUi3mGI BUT NOT 
L w  IICO, T m G  BIT0 ACCOW ANY TO 
T H E " m m S X C M  BYKCEM OF PROVIDMG 'I!HE SERV][[QE 

AND THEi COST" OF ANY E J N A F t G m  OF +lXANSMS$ION 
FA-' 

lL4Xl?S MU5lT PROMOTE ~0NOMI:CALLY IZfTIm 
2TkAmlma;iTQN AND c2E.wwTION 

TIB Ct3SZIS OF FRQMDING TRANSMISSION SERVfCB MUST 
BB lU3CO- F&QM THE MPWANlj JFQR OEUlER 
AMD NOT FROM A + I l U N m G  lEfLTTY"S l3XBBNG 
C U S T D B  
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TRANSMISSION SERVICES IN 
THE ENERGY POLICY ACT OF 1992 

I 

lNFQWTXUNWQ- 

3XRC FORM 7x5 (I) BASE CASE POWER mWS,@> MAPS 
ANT) DIAGRAMS, (31 3RiUSMSSION PL-G 
ltl3UABIL;FI"Y C m  (43 'EWNSMSSION P-G 
ASSE$SmNT PRA.aCB* (5) m W A T E D  S P S m  
F E R P O M C E  

/ 

*  OW^ Xo0k.Y 

=C- Bwm BOARD (202) 501-'778 
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FEDERAL ENERGY REGULATORY CONZMfSSION'S MEGA 
NOTICE OF PROPOSED RIXW3-G 

PROMOTING WBOLESAZE CQMPEZTllIQN THROUGH OPEN 
CiCESS NONwDBCRIEMINATORY ~ S ~ S I O N  SERVICES BY 

Pa3BUC UTEHTES (Docket No. RMPS-8-WIQ1 

38UEWTERY OF S-Ea COSTS BY PU3LIC KYI'ILm AM) 
M S - 6  UTILITIES (pocket No. 3RM94-'7-001$ 

Issued March 29, 1995 

"Sweepmg changes m the wholesale electnc rndustry 

New rules would reqwre uhhbes to provlde open access to the 
Nahon's Interstate transrmsslon network 

Under the Comrmssion's proposal 

1 all uthQes under the Comrmssion's jurrsdlct~on would be 

requued to file non-dlscnrmnatory open access transrmsaon 
W s ,  avatlable to all wholesale sellers and buyers of 

electricity, 

2 the u a b e s  would be requued to take servlce under the tanffs 
for the= own wholesale sales and purchases of electnc energy, 

and, 

3 the u ~ b e s  would be allowed the opportunity to recover 
stranded costs 
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1 Fachtate the development of a compehuve market 

2 Elmmate anh-competluve and discnrmnatory practices m 
transmssion services 

3 Lower electnc rates 

I Accordmg to C h u  Moler " foster compehhon m generatmn " 

Under the proposed rule, transmssion uhfities would have to offer pomt- 
to-poult and network transmssion services, ulcludmg anc- services, 
such as schedulmg and Qspatch Pro f o m  tanffs ~ssued wth the 
proposed rule spell out the rmnimum requirements for transmssion 
servlce 

The Comrmssion beheves 137 ut&hes wfl be reqwed to open up their 
lmes Only 21 utllitres have any f o m  of open access today, the vast 

majonty do not No public uthty has on fde a non-Qscnrmnatory open 

access tarrff as defined by this rule (footnote, pp 65) The majonty have 

offered only pomt-to-pomt services However, a few u t h e s  have sought 
to comply wth the non-&scnrmnahon (comparabhty) standard 

announced m AEP (footnote m pp 67) 

To be Implemented m two stages In Stage 1, for every pubhc uhhty 

that owns or controls transmssion, the Comrmssion proposes to put Into 
effect--60 days after the effechve date of the rule--genenc pro forma 

tariffs In Stage 2--which would begn 61 days after a F d  Rule went 
mto effect-ualit~es and thex customers could file to mollify the tanffs 

and rates withm the hmrts of non-Qscnmmatory open access o u h e d  m 
the rule 

The Comrmssion estabhshed the principle that uhhues are enhtled to full 

recovery of legitmate and vetrfiable stranded costs at both the state and 

federal level 
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In a related achon, the Comrmssion sad it wdl hold a techcal  
conference to develop real-t~me mformaaon networks (RINs), i e , 
networks for ensunng that potential purchasers of transrmssion services 
under the open access tanffs have the necessary mformaaon 

The Comrmssion sad it plans to have standards m place (for the 
avadabllity of smultaneous mformaaon to those tradmg electnc 
power) when the open access transrmssion rule is tinallzed 

The Comrmssion sad it plans to have standards m place (for the 
avadabhty of slrnultaneous mformahon to those tradmg electnc 
power) when the open access transrmssion rule is finallzed 

The Comrmssion seeks comments on these proposals 

The proposed rule mcludes two pro forma tanffs, one for network 

semce and one for pomt-to-pomt servlce These set out terms and 

condmons, and specifically must address ancillary semces such as 

1 Scheduling and dspatchmg 

2 Load followmg 
3 Imbalance resoluhon 
4 Reactwe power support, and 
5 System Protechon 

Pubhc u ~ h e s  are also reqwed to enlarge transrmssion capacity andlor 
ancdlary service fachhes If necessary to provlde requested 
transrmssion semce 

Two key pmciples proposed to be used by the Comrmssion m 

evaluatmg tanffs 

I The terms and conQOons must be clear and specific 
2 Any restnctrons or lmutatlons on service or procedures must be 

lmuted to technical or operational needs that can be verzfied, 
and they must be the least restnchve way to meet those 
needs (pp 103) 
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( The proposed rule does not requlre corporate unbundlmg (1 e , corporate 
separmon of generanon, transmssion, and hstnbutzon functzons) 

The proposal does provide for functzonal wholesale generahon and 
transmssion unbundlmg, meanmg 

1 A pubhc uthty must obtam transmssion services for all of its new 

wholesale sales and purchases of electnc energy under the same 
tanff wrth whch it offers such services to others 

2 A transmssion owner's tanff must Include separately stated rates 
for transmssion and ancillary semce components 

3 A pubhc uhhty must rely on the same electromc network that its 
customers use to obtam transmssion mformabon about ~ t s  system 
when buyrng or s e h g  power 

The Comssion beheves that it can achieve its goals wthout hsruptmg 

enstmg contracts It proposes to apply the unbunhg requirements only 

to transmssion servlces under new requuements contracts and new 

coordmatzon trade contracts The Comrmssion would not hsrupt any 
enstmg power or transmssron contracts (CoordmQon transachons are 
voluntary sales or exchanges of speclabxi electnclty semces that allow 
buyers to reahze cost savmgs or reliabfity giuns that are not attamable If 
they rely solely on the= own resources For sellers, these transacbons 
provide opportunitzes to earn addttzonal revenue, and to lower customer 

rates, from capacity that is temporarily excess to native load capacity 
requmments, pp 37) 

" the opportumty to recover stranded costs is cntzcal to transitzon of the 
electnc utility mdustry to a compehtzve envuonrnent" 

* The Comrmssion had issued a stranded cost NOPR on June 19, 1994 

The mega NOPR consohdates the previous proposal wrth the open access 

mihabves and recognizes the vital hk between the two A supplemental 
NOPR on stranded costs was therefore issued concurrently 
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REGIONAL TRANSMISSION GROUPS 

1 DXD NOT GET INTO THE =ACT DESPITE AN AG- 

AMONG m- PWATf? P A R m  

, 

POLICY S'l?A- WGARDING REGIONAL TRANSMSS1:UN 

!33%QW <AUGUST 3,2993) 

1 IUEGXCTEl,AL %'RANSmS1[ON GROUP: +A VOLWARY 

U R G m T f O N  OF 'IRANSmSLON 0-RS, TRANSMJSSXO$ 

USERS AND UTHEB l5NlTWB APPROWE? BY "f*HE 

C O W I O N  *SO EZTtC-Y CDQRDlNkTE TRANSMBSXON 

FL-G (AND liXlW+?SXON)3 O P ~ ~ O N  AND USE ON A 

REGIONAL   ION&^ BASIS 
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REGIONAL TRANSMISSION GROUPS 

r FBRC HAS ~~S~ SZIPWRT FOR TIE D E ~ ~ P ~  OF 

VOLUNTARY ~ S M L S ~ I O N  ASSWTIONS i4Un XIAS 

ENCOURAGED TEIEE FOWTfQU, WE B m  'BUT RTGs 

CAB SPEED llEE D m Q P m  OF CQ- JkfAWEE, . 

1 M m E  TBE EFfl:mCY OF THE OPERATION Oi 

?iXANSMXSSIQN SYS'lXkB7 PROWDE A J?kIMEWO% FOR 

CXzommTiaN OF REGIONAL OF = S Y S ~  

~ R E D U C E T H E A ~ F ) ~ I " N E ' B F ~ R D E N W ~  

CQMMISSIQN AN13 ON &%EMBERS OF RTGs BY PROWaWG FQR 
VQLiRJTmY RESQLmON OF DEPUTES* 3BE CQ-STON 

HAS STA- ITS WILLINGNESS TO GNE 5)- TU 
DECISIQNS RESOLVED: THROUGH RTG DXSPKTIE RESOLirSXON 

JPROC;EDURESW 
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REGIONAL TRANSMISSION GROUPS 

m REQUJXEWWTS: 

BRQAD MEMBmSf3mP 

* ADEQUATE WM5aTAnON A,ND CQQRDINAEON wIT1F.x: 
lNT3iWBaED P.iWEES 

* FAIR AND N O K 2 3 ' m A T Q R Y  VOTING P R m u f u e S  

* PR-E S3eRWCXS TO EACH UTHEB 

Dl3VBLQP A COORDINATED TRANSMXSS1C)N PLAN 

~ C L W E  vazmmy D B P ~  ~ O L ~ O N  
P R f X E D m  

IN&- EXfT PROVISIONS 

A IWM3ER OF OR-TIOMS HAVE X;rILEa OR AR;E 

PREPARLNO TO mLE FOR RECOG-ON BY FERC AS Rms, 
A5 OF MRfL 1996, i, ~~ O R ~ A T I O N S  HAVE 

Bmm?r APPR;QVED BY E[?RC. WRTA (WESTERN REGTONAL 

TRAnSmeFTQN ASSOCXATIQN), AND SWRTA [SO-ST 

TRAMSMISSQN REGIONAL ASSQCUTIQN), AND ANDTA 

@ K R m S T  REGXC)NAL ZTUWSMIESSIUN ASSOCWnON), 
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THE EVOLVING MIDWEST IS0 BASIC PRINCIPLES (20) a 
In recent months, 21 uhbes* have agreed to propose an IS0 whlch would 

control the transmsslon gnd in the Upper Midwest So far, the utd~hes have 

agreed to 13 bas~c principles 

*Members rnclude Amerrcan Electrrc Power, Brg Rzvers Electnc Co-op, 
Centerror Energy, Central Zllrnors Publrc Servzce, CZNergy, 
Commonwealth Edzson, Detrort Edzson, East Kentucky Power Co-op, 
Ztlrnozs Power Co , Hoosrer Energy Rural Co-op, Z n d m  Munrcrpd 
Power Agency, Indranapolrs Power & Lzght, Kentucky Utthtres, Louzmtlle 
Gas & Electrrc, Mzchrgan Publrc Power Agency, N o ~ h e m  Indzana Publzc 
Servrce, Southern Indram Gas & Electrrc, Union Electnc, Wabash Valley 
Power Assn , Wzsconsm Ekectrrc Power, Wrsconsrn Publrc Servrce 

1) IS0 i s  mdependent of mmnrssion owners 

2) ISQ bas funmonal control of cornhed member tran-* system 
3) Members retam ownershrp and operate aad manta& $ransmion 

facifities, wide anstmg control areas provide d-tim data & the DO 

4) Buk-mmslon  system managed by ltSO lllci~des Wities affectbg 
~ m s s i o n  transfer capabiity and system securrty 

5) Members wdl be e l w d y  mtercannected 

tfj BISO determmes transmrsaian capability and schedultts &um%c&ms 

7) Enstmg control areas wll be remed 

8) IS0 respon&le for m~onal system munty 

9) IS0 a-ters regional transmssron tariff and aputable m v m e  
dutnbution procedure 

103 TSO will be regulated by the FERC 

11) IS0 plans expansion of the repond bulk traasmfssian system 

't2) DO develops dispute resalutt.on process 

13) IS0 ensures amlabiity of nnclllary s m c e s  in sapport Itaa-smassim 
services 
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ALTERNATIVE POOLING INSTITUTIONS 

a Z N Q m  CON-0 ALISERNATNE POWER W L M O  
XN-ONS UNDER TI33 FE?DER% POWER ACT (OCTOBER 
26 1994) 

: . POOLCO AND BUmRAL MODEZS 3 X B X M G  A LXlT OF 
A ~ O N  ( c m o m ,  w w  YoaK, mc 

a ZiMPA,,  QFJvlODELS ON A NUMBER OF A~~ BEENG 
mnam 

-. ., . . 

0 1990 Power Technologes, Inc 



O 1990 Power Technologies, Inc 

r 

r P O O W  

DDK, All"- 

4 ~ m ~ m A i J Z W ~ m R ~ - T X M E  
WS23EM OPmnQNS 

DISPATCH TO- MlMMEE SYSTEM PRIG3 

MERIT DWER DBPATCH IS lW?ORCED 

CONS-S ARE lE4FORCm3 

INFOltMAfl:OM ABOUT PmCES AT IBlI3mUA.L OIlNEBATOR6 
Is ]REQUIRED 



e O 1990 Power Technologes, Inc 

- 

BIJtArnRGC 

* NQRWAY 

* C E ~ ~ m A U T H O m Q V E R R 3 E A t .  
'IJME SYS'IIEM OPJ%ATTTOWS 

- 

* DISPAm TQ ENFORCE CONS-, EESPEtX'.WG 
B U m  AG-, ZF POSSIBLE 

SPOT ?MARKET FOR, J R E L U U 3 W  AND S E C m  

* lN3?OmaON ABOUT PRICES AT l3XXVDUAL 
G-TORS TS NUT REQllIFED 



O Power Techncslog~es, h c  



ORDER 888 
TRANSMISSION SERVICES 1211 

Pomt-to-pornt Transmsslon Service, based on reservations 

Network Integration Transmssion Service, based on load 

Anclllary Services which Transmsslon Provider must provide and 
Transmssion Customer must purchase 

ScheduImg, system control, and dspatch 
Reactlve supply and voltage control from generahon sources 

Anclllary Services whch Promder must offer and Customer serving load m the 
provider's control area must purchase from Provider or acquue elsewhere 

* Regulahon and frequency response 
Energy Imbalance 

Operatmg reserve -- s p m g  

Operatmg reserve -- supplemental 
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Basic pomt-to- 
pom t servlce 

ORDER 888 
TARIFFS [Zl] 

Dady, weekly, monthly, or annual demand charge, based on reservation 

Losses 

tariff 

Basic network 

OPpo-tY 
costs 

(Load moo share) x (transmss~on revenue requirements), based on usage 

Resale of 
semces 

I May be used lnstead of but not m addiQon to embedded costs m de temmg 

rates 

If the provlder purchases servlces from others and sells them to the customer, I the charges should reflect only a pass-through of costs 

Energy 
imbalance 

System mpact 
study 

New facdmes 

Redrspatch 
costs 

If wthul+ 1 5%, repay m lund withm 30 days If not repad, or If outside 
band, then pay m cash 

Customer pays for 4 if necessary 

If s e m g  a customer reqms new facli~es, then the customer pays for them 

If redupatchmg allows a pomt-to-pomt customer to be served at lower cost 

than by a d h g  new fachties, then the customer pays the rdspatch costs A 

network customer pays a part of the total rdspatch cost, based on tus and the 
provider's respectwe load ratio shares 
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ORDER 888 
STRANDED INVESTMENT [Zl] 

Transihon issue Courts faulted FERC for ignonng stranded mvestrnents m 

deregulabon of gas 

The mantra legztrmate, prudent, and ven&ble 

Applicable only to 

Enstmg wholesale requuements customers 

Real-turned-wholesale situatrons 
Retatl-wheelmg situatrons where states do not have authonty to perrmt 

recovery of stranded mvestment 
New reqwements contracts whch contam stranded investment clauses 

Mechasm 100% recovery through 

Exlt fee or 
Transmssion services surcharge 

Must demonstrate "reasonable expectahon" that customer would contmue to 

take servrce mdefmtely 

Calculauon 

SCO = (RSE - CMVE) x L 

SCO = Stranded cost obhgatron (present worth) 

RES = Revenue stream estmate 

CMVE = Competrt.Ive market value esbmate 
L = Length of obhgatron (reasonable expectation penod) 

I Cap (RSE - CMVE) must be 5 (RSE - vanable costs) 

Brokemg optlon customer may reduce SCO by brokenng the utihty's 
stranded capacity and energy 
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ORDER 889 
OPEN ACCESS SAME-TIME INFORMATION SYSTEM (OASIS) [22] 

Input from two Industry worlung groups 
The "What" group (NERC) 
The "How" group (EPRI) 

Three provuions 

Standards of conduct 

Requvement that an OASIS be set up 

Standards and protocols (draft) 

Informahon to be posted must allow customers to 
Request transmssion semces 
Make busmess decisions 
V~ew mfonnabon about avatlable products, desmd services 
Iden* degree to which their transmssion servrce requests were 
demed 
Access data to support transmssion capabhty calculaQons and 
hlstoncal requests and schedules 

Postmg transmss~on capab~hty 

Construed posted paths - hourly (168 hours), dady (30 days), 
monthly (12 months), seasonal (10 years) 

Unconsmed posted paths - M y  (7 days), monthly (12 months) 

There are rules on vanahons of the above reportmg requuements, when 
reports have to be updated, what conshtutes a posted path, etc 

All offers, contracts, curtadments, etc , are to be transparent and pubhc as to 
terms, con&bons, pnces, etc 

Every transmssion provider must parhcipate m an OASIS and be m 
comphance mth the standards of conduct by November 1, 1996 

0 1990 Power Technologes, Inc 



CAPACITY RESERVATION TARIFF 
(Proposed Rule) 1231 

Inconsistency pomt-to-pomt tanff is based on reservaQon, network tanff is 

based on use Would it not be cleaner to charge everybody on one of these 

two bases? 

(In adhtion, network customers do not have to forecast usage m 
order to contract for service The transmssion promder thus faces 
greater uncertamty wth them than with pomt-to-pomt customers ) 

Purpose develop a slngle tanff approach which will work for both pomt-to- 
pomt and network service 

Basic approach customers s p e c a  amount of power to be dehvered and 
received at muluple delivery and receipt pomts, with flembhty m rearrangmg 

them Everyone pays on reservaoon basis, not load basis 

(Problem reservauon-based contracting may over-state the demand 
on the system ) 
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G L O S S A R Y  O F  K E Y  T E R M S  

AGREEMENT/SUPPLEMENT TYPE 

INTERCONNECTION 

An arrangement between two or more electric ut~lity systems to provide a variety of electric serv~ces 
(e G , Economy energy, emergency serv~ce) to each other 

COORDINATION 

An arrangement between interconnected electric utrlity systems to participate in joint plannrng of 
operahons and to provrde assstance to each other during perrods of emergency or limited generating 
reserves 

FACILITIES ONLY 

An arrangement between parties in which one party provrdes electric facilrtles for use by the other 
The facilities most often involve transmission (substatron) equ~pment 

FULL REQUIREMENTS 

A sale of power and energy by a ut~lity to a purchaser in which the seller pledges to meet all of the 
purchaser's electrrc requirements * PARTIAL REQUIREMENTS 

A sale of power and energy by a utility to a purchaser in which the seller provides only a portion of 
the purchaser's electric requirements 

POWER POOL 

An arrangement between interconnected ut~l~ties  to provide for integrated operat~on of the util~ties' 
systems, Including central dispatch of member utility generating units and specified ~nstalled capac~ty 
and operating capacity obligations wh~ch must be met by each pool member 

POOL TO POOL 

An arrangement between power pools to provide electric servlces to each other 

TRANSMISSION SERVICE 

An arrangement to transmit power for another party over the transm~ssion lines of the utility 
prov~ding service 

CERTIFICATE OF CONCURRENCE 

A statement f~led  by a ut~lity in lreu of submitting an agreement wh~ch concurs in the contractual 
arrangements (including rates and charges) filed by another party to the agreement The rates, 
charges, terms and conditions under which the party filing the certificate of concurrence wrll provide 
service are found m the other party's rate schedule 



CHANGE IN CONTRACT DEMAND 

The establlshment or change m the contracted amount of power to be provlded 

CHANGE IN DELIVERY POINTS 

The establlshment, change, or delet~on of specific polnts of dellvery for electric power 

CHANGE IN DELIVERY VOLTAGE 

The establishment or change m the voltage at whlch electrlc power 1s to be provlded 

CHANGE IN TERM 

A change in the term of a contract 

RATES AND CHARGES 

Speclficatlon of rates and charges for the electnc service provlded 

SERVICE AGREEMENT 

A contract for electrlc servlce under the rates, terms and condltlons of tarlff 

SERVICE SCHEDULE 

A portion of an agreement between partles whlch prov~des for a speclf~c electr~c servlce to be 
rendered and includes the rates, terms and conditions for the servlce 

TERMS AND CONDITIONS 

Specif~catlon of operating arrangements and other speclal contractual Items and condltlons for the 
electrlc servrce provlded 

CLASS OF SERVICE 

BANKED 

Energy provrded to a purchaser that entltles the supplrer to recelve energy In return 

DIVERSITY 

Capaclty and/or energy whlch 1s exchanged between ut~hty systems to take advantage of the 
difference m load patterns of the utlhtles' systems, that IS, provlded by one party to another durlng 
a specified perlod with the recelvlng party obligated to make an equivalent amount available to the 
other party during a different specified perlod 



DUMP 

Energy generated m hydroelectric plants by water that cannot be stored or conserved and which 
energy IS m excess of the needs of the electrrc system producing the energy 

ECONOMY 

Energy produced from a source in one system and substituted for energy that could have been 
produced by a less economical (more costly) source m another system 

FACILITIES CHARGE 

A lump sum payment or periodic charge for the use of a specific facility 

FIRM 

Power and energy whlch is intended to have assured availabillty to the purchaser at all times 

FIRM TRANSMISSION 

Transmission of energy by a utilrty over ~ t s  system for the account of another party wrth the service 
Intended to be available at all tlmes 

FUEL CONSERVATION 

Capacity and/or energy provided by a ut~lity to enable the receiving party to avold the use of @ generating capacity fved by fuels which are m scarce supply 

INADVERTENT 

An unplanned providing of energy by a utillty to another due to the 
inadvertent flow of power over an lnterconnection polnt between the partles 

INTERRUPTIBLE 

Energy whose availabiltty may be curtailed or canceled by the suppller under speclfic conditions 

INVESTMENT EQUALIZATION CHARGE 

A payment made by a utility to reflect an insufficient level of investment m facil~ties dedicated to 
a power pool arrangement 

LIMITED TERM FIRM 

Capaclty and/or energy provlded on a weekly or monthly basls, generally for perlods not to exceed 
one year, wlth assured avmlablhty durlng the period or reservation 

LIMITED TERM NON-FIRM 

Capacity and/or energy provided on a weekly or monthly basls, generally for perlods not to exceed 
one year, with limited or no assured availabillty durlng the perlod of reservation 



NON- FIRM TRANSMISSION 

Transmlsslon of energy by a uhllty over ~ t s  system for the account of another party wlth the servlce 
havlng llmlted or no assured avallablllty 

OTHERHYDRO 

Energy generated by hydro electr~c plants not specrfically descrlbed under other classes of servlce 

OTHER NON-HYDRO 

Energy generated by other than hydroelectr~c plants not specifically descrlbed under other classes of 
service 

POOL CAPACITY 

Capacity provlded by power pool to a pool member m order for the member to meet Installed or 
reserve capaclty oblrgabons 

SCHEDULED MAINTENANCE 

Capaclty and/or energy prov~ded by a utlllty durmg the perlod that generatlng facllltles the recelvlng 
party are inoperatrve due to scheduled marntenance on the facilltles 

SHORT-TERM FIRM 

Capaclty and/or energy prov~ded on a dally or weekly basis, generally for perlods not to exceed one 
month, wlth assured ava~lab~hty durlng the perlod of reservatlon 

SHORT-TERM NON-FIRM 

Capaclty and/or energy provlded on a dally or weekly bass, generally for perlods not to exceed one 
month, wlth Irmlted or no assured availab~hty durlng the perlod of reservatlon 

SPECIFIED UNIT POWER 

Capac~ty and associated energy provlded from a specified generatlng unit 

SPINNING RESERVE 

Prov~dmg of generatlng capaclty whlch 1s connected and ready to take load, lncludlng capacity 
avallable m generatlng unlts whlch are operating at less than full capablllty 

STANDBY SERVICE 

Capac~ty and/or energy provlded or made avallable when the purchaser's generation 1s unable to meet 
~ t s  entlre load or has dropped below a stated level of reserve capaclty 



0 STORAGE ENERGY 

Energy provided by a util~ty to enable the receiving party to avoid dlscharglng water through 
hydroelectric generators at a reservoir 



Glossary 

avoided cost 
the cost w h ~ c h  a u t ~ l  lty would otherw~se Incur to prov~de ~ t s  own 
generat~on sources lf other opt~ons such as purchase from non-ut~l~ty 
(QF) sources were not avall abl e 

back-up power 
power whlch a wheel 1ng u t ~ l  lty must prov~de by contract or by virtue 
of its control area responslb~l ity to a customer as part of customer 
wheel 1ng when that customer's normal external source of power IS not 
avall abl e 

cogeneration 
the term appl led to generat~ng plants wh~ch u t ~ l ~ z e  a slngle heat 
source for a dual purpose - generat~ng electr~cal energy and some 
other unrelated use such as the product~on of process steam 

contractual path 
the physical transml sslon path (s) between interconnected u t ~  1 i ty 
systems defined by a contract covering the del ivery of power from one 
system to the other 

firm wheel i ng 
wheel ing service wh~ch by contract terms cannot be lntent ~onal ly 
interrupted by the u t ~  1 1 ty providing the wheel 1ng servi ce 

"fly wheela effect 
the term used to descrlbe the electromechan~cal ~nteraction of the 
electrical power output and the mechanical power Input to the turbo- 
generator whereby the rotat~ng mass of the turbogenerator Increases or 
decreases 1ts speed (kinet~c energy) to make up for the d~fference 
between Instantaneous changes in electrical output and slower 
correspond1 ng varl at~ons 1n mechan~cal ~nput. 

frequency 
refers to the number of tlmes per second that the voltage of an 
a1 ternating current system varies from post t ~ v e  polar1 ty to negatlve 
polar~ty and back to posit~ve, each such vanatlon belng called a 
cycle, wlth frequency belng measured In cycles per second or Hertz 
(Hz) * 

impedance (2) 
the electr~cal characterlst~c (measured In ohms) of an electr~ cal 
network component, such as a transmlsslon l ~ n e  or transformer, wh~ch 
quantlf~es that element's ab~llty to hinder (or ~mpede) the flow of 
el ectr~ cal power 



interconnected systems 
In the context of t h ~ s  paper, t h ~ s  term refers to ind~vtdually owned 
and operated electrlc u t ~ l ~ t y  systems w h ~ c h  are electrtcally connected 
to each other through transrnlsslon network components such as l ~ n e s  or 
transformers for the purpose of del~verlng and recelvlng electrlcal 

0 
power 

interconnect i on 
In the context of this paper, the transmtss~on network component wh~ch 
connects individually owned and operated electric util~ty systems 
together, often referred to as a t ~ e  1 lne t f  the interconnect~on IS a 
transmission 1 ine 

interrupt1 ble wheel lng 
wheeling service which by contract terms may be Interrupted under 
spec1 f led condl t Ions by the ut I 1 I ty provldt ng the wheel ing servlce 

1 i ne chargl ng 
the react~ve power produced by an ac transmlss~on 1 m e  or underground 
cable result~ng from the alternat~ng charglng and d~scharglng of the 
11ne or cable due to an alternatrng voltage 

1 oad factor 
the sum of all hourly loads In a glven per~od dlvlded by the peak 
hourly 1 oad mu1 t I pl I ed by the number of hours In the per1 od 

1 oad fol 1 owl ng 
as used In t h ~ s  paper, this term refers to the o b l ~ g a t ~ o n  of the 
wheel 1ng u t ~ l  ~ t y  to prov~de from ~ t s  own generat~ng sources any 
difference between the amount of power be~ng wheeled and the 

* 
Instantaneous requirements of the customer receiving, or the suppl~er 
del i veri ng , the wheeled power 

1 oad frequency control (LFC) 
the control system by w h ~ c h  a ut~lity cont~nuously balances the 
generation sources and loads wi t h ~ n  its control area so as to maintain 
the deslred net area ~nterconnect~on power flow and thereby keep 
frequency constant 

mandated wheel ing 
wheel ing servlce that must be provlded under regulatory d~rect~ve. 

phase angle regut ator 
an electrlcal dev~ce wh~ch has the abil ~ t y  wlth~n certain phys~cal 
l1m1 ts to control power flow through a part~cular component of the 
transmtss~on network. 

power f 1 ow 
the dellvery of electrlcal power through any component of the 
transmission network 

power interchange 
the power flow wh~ch occurs between two interconnected elestrlc 
u t ~ l  I ty systems 



power t ransfer  
often used Interchangeably w t  t h  "power interchange", but I S  more 
general i n  t h a t  t t  re fers  t o  movement of power by reductng one or  more 
generating sources and tncreastng one or  more sources a stmt 1 a r  amount 
anywhere i n  the  t nterconnected systems 

re1 ay 
as used t n  the context of this paper, re fers  t o  a devtce whtch detects  
abnormal conditions on a power system and automatt cal l y  t n t  t i a t e s  
control actton t o  protect endangered equtpment, usually by acttvattng 
other devtces whtch w t l l  separate the endangered equtpment from the 
r e s t  of the system 

right-of-way 
the deftned corrldor under and t o  each s tde of a t ransm~sston l t n e  t n  
which land use is  r e s t r i c t ed  so as t o  permtt safe  operatton of the 
1 ine 

rotational ktnet ic  energy 
the energy whtch must be transferred t o  and stored tn a rotattng mass 
by exerttng a force on t t  t o  b r ~ n g  t t  from s t a n d s t t l l  t o  a constant 
speed 

shor t  c i r c u t t  (or f a u l t )  current 
the current whtch will flow when a conductor energtzed a t  one voltage 
1 eve1 I s I nadvertentl y connected t o  another conductor wht  ch I s 
energtzed a t  a d t f fe rent ,  o r  zero, voltage l eve l ,  most commonly a 
connect t on between an energt zed 1 t ne and a grounded conduct t ng object 

shunt capacitors 
s t a t i c  e lec t r tca l  devtces whtch may be connected t o  the power system 
t o  provtde a source of react tve power 

spinning reserves 
the dl fference between the capabt 1 t t y  and actual output of generating 
un t t s  whtch are  operating and connected t o  the e l ec t r i ca l  network. 

s t a t i c  var system 
a system of s t a t t c  capacttors and reactors ustng soltd s t a t e  
e lec t r tca l  controls t o  provtde a raptdly control 1 able source of 
reacttve power 

synchronl sm 
the process of operating a l l  ac generating u n t t s  connected t o  the same 
e lec t r tca l  system a t  exactly the same frequency w i t h  t h e ~ r  voltages 
having the same polar t ty  a t  every instant  

synchronizing power 
tha t  power whtch flows between generating u n t t s  t o  keep them operattng 
tn synchronism 

synchronous condenser 
a machtne wh tch  is  designed t o  generate react tve power and t o  operate 
a t  synchronous speed 



synchronous speed 
the speed at wh~ch an alternattng current generating unit must operate 
so as to generate power at the same frequency as all other generators 
connected to the same electrtcal system 

transmission access 
the ability of thtrd parttes to make use of existing transmisston 
fact1 tttes owned by others (wheel tng u t ~ l  tty) to deliver power to the 
customers of the wheellng uttllty 

transmission margin 
the d~fference between actual Joadtng and maximum capabtl i ty of a 
transm~ ss~on facll I ty. 

transmission services 
the transport of power from one potnt to another and all of the 
ancl W ary functt ons which system operators must perform such as 
voltage control, load frequency control, etc. which make the transport 
o f  power poss~  ble 

turbogenerator 
the combtned steam, hydro, or other type of turbine and mechantcally 
connected electrtcal generator whtch are used to convert steam, 
fall tng water or some other form of energy into electrtcal energy. 

turbogenerator rotor 
the rotating part o f  a turbogenerator. 



Wheeling - a primer for engineers 
'Good" wheeltng improves efficiency of operation 

By Fred C Schweppe, Professor of Eiectr~cal Eng~neenng and 
Computer Sc~ence Massachusetts lnst~tute of Technology 

and Hyde M Merr~ll Manager - Planning Power Technoiog~es Inc 
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This article Introduces wheeling 
from a practical point of view Em- 
phasis IS on understanding the tssues 
and avatlable opttons Two key issues 
include What costs should be recov- 
ered by the wheeling uultty9 and 

What rates should the wheeltng util- 
~ t y  charge' 

There arc many typcs of wheelrng 
depending on the relatlonshrp between 
the buyer and the seller Four exam- 
ples an 

Utthty to uttlrty, 
Utiltty to pnvate customer, 
Pnvate generator to utlltty and 
h v a t e  generator to pnvate user 

Wheeling usually tnvolves changes 
m energy flows over a transmlsslon 

system But tt's possible to wheel 
money, ' wtth no change tn transms- 
ston flow For example tn h g  I mde- 
pendent buy sell transacttons arc n- 
placed wtth a wheel~ng transactton 
Thts wheel~ng has absolutely no phys- 
rcal effect money IS betng wheeled 
energy IS not S ~ m ~ l a r  srtuatlons can 
occur in a large power pool w~th cen- 
tral dtspatch 

Not all  wheeling IS good 
Buyers, sellers and wheel~ng utdt- 

tlcs should be wtlltng to cooperate to 
achteve good wheel~ng while dn- 
couragtng bad" wheeling Unfonu- 
nately, the dtfference between good 
and bad 1s not always clear Two ob- 

jectlves an to improve overall tco- 
nonuc efficiency, and to recover the 
whetlrng ualtty s costs Then, by defi- 
nltton, good wheeitng sat~sfies both 
objectives, while bad wheeling does 
not 

Note that bad wheehng may look 
good to both the buyer and sellert For 
example, suppose the buyer IS an In- 
dusmd customer tn the wheeling utili- 
ty's service terntory and the seller is 
another utiltty The following costs arc 
assumed 

Seilmg Uhlrty 4 C0nts /kwh 

Suppose the whecltng utlltty sells to 
the mdustnal customer at 8 cents/kWh 
(whtch tncludes fixed costs In the rate 
base) Here the selling utrlity and the 
rndusmal customer would be wrlling 
to deal instead, at say 6 4 ccntslkWh 
Such a transactron would be bad as 
overall production efficienc~es would 
decrease, the sell~ng ut111ty would in- 
crease tts 4 cents/kWh generauon and 
fhe wheeling uulity would decrease ns 
3 cents/kWh generatton 

What costs should be tecoverecP 
Almost everyone agrees that a 

wheeling utiltty should get revenues to 
cover the effects of the wheelrng on its 
optratlng cost These costs represent 
electrical losses, generation redispatch 
(wheehg can force the utility to redrs- 
patch tts generatton to malntain ac- 
ceptable I~ne flows) and the transac- 
tion ttself (metering b i l l ~ n g  
communlcatlons and cornputattons) 
The loss and redispatch costs can actu- 
ally be negative - wheel~ng can re- 
duce the losses on the wheeling utlli- 
ty s system or allow tt to redispatch 
generation more economically 

Capital costs 
Network capital costs assoctated 

Transm~ssion & Dis t r~bu t ion  1 
bctober, 1987 



with transmission lines mansformers 
~wnrrhe~ ~lrc:: : b ~ e k e ~ ;  a~,lab!e 
reactances are relatively easy to evalu- 
ate A more elusive network cap~tal 
cost 1s the VAr support provided by 
the generators it a hard to compute 

real and reactive components of 
a generator s cost' 

Should caprtal costs associated wlth 
generatlon of red power be recovered 
from wheellng revenues9 This ques- 
tlon can have a major impact on 
wheeling revenues The key issue is 
whether the wheeling uullty has an 
"obligation to serve" the buyer or 
seller If n does, then generatlon cap- 
ital costs should be recovered from 
wheellng raws 

For wheeling to take place, the buy- 
er and seller must declde that ~t IS to 
their economlc advantage, and the 
wheeling utility must agree to wheel 
The rate structure should recover the 
wheeling uul~ty s costs and send cor- 
rect pnce slgnals' to the buyer and 
seller so thetr decisions wlll tend to 
improve overall producuon efficiency 
The best way to do h s  IS to use wheel- 
mg rates that arc based on margmal 
wheeling costs1 

Marginal cost of wheellng 
The marglnal cost of wheel~ng to the 

wheeling uulity (In centsIkWh) can be 
calculatcd via rfirs formula 

Change In Uarglnal Whteimg UtlIlty Costs Whctl~ng = Small Change (1) 
Cost In Amount Wheeled 

The rnargnal wheellng cost can be cab 
culated using a productioncost pro- 
gram and a load-flow program More 
sophisucated tools make this easier a 
computer program (WRATES) 1s be- 
ing deveiopcd with fundlng ftom DOE 
and New York State ERDA 

Equation ( 1) may include a tmn to 
reflect secunty or flow conswnts In 
additlon the wheellng ual~ty may not 
have enough txansmssion capaclty to 
serve d l  the proposed-aansacnons If 
it doesn t this equatlon becomes sull 
more complicated to reflect the cost of 
new fac~lities or to allocate the net- 
work to the most desirable txansac- 
tion' The marginal wheeling cost may 
be negauve -- for example, if wheel- 
mg makes losses go down 

Recovering bed costs 
While wheehng rates based on mar- 

pnal wheellng costs will allow a utll- 

I - I Total Operutlng Corh 

Table 1 Tmnsactlons Involving two different wheeling utilities 
Whoellng w"-m 
m h  
Unlw A 

fhrouqh 
Unltty B 

wheeling fate 
(morgl--mcad) 10 cenlYkm 1.5 cemkwh 
Less 
T d d  change n W i n g  
UnlWs oocncrtmg cosn Q S ~ m  O A ~ k W h  
c- net Qwam 
income to wheeHng UIWW +OS cenNMh +=07cenMONh 
Lsrr 
FirsdWdolcwtr 0.8cuWkwh 0.5 cwlwwh 
Change n rolol reusnueu - 0.3 cenNM + 0.2 cenwm 
to whecpl~ng ulltrly [wMer-f8coven/I (CrJer rBCwecy1 

ity to mover all opeaung costs ass+ 
crated wlth a wheeltng transacnon the 
unllty may make or lose money on the 
deal For example, Fig 2 compares 
margmal wheellng costs and total 
changes m the whetllng ut111ty's oper- 
aung costs for transacuons wheeled 
through uality A and uulity B But 
both A and B have fixed capital costs 
to recover These costs nught be for 
factilt~es bullt just for whethng (wlth 
30-yr lifcume 7096 capacity factor) 
Or they mght be an allocated share of 
the cost of exisnng facdlues 

Table 1 shows that both transactions 
more than recover changes In operat- 
ing costs caused by the wheeltng 
However when fixed costs are includ- 
ed, unlrty A under-recovers, while 
unlity B over-recovers This siruauon 
can be remehed by addlng a 'revenue 
nconcliiauon unn to quauon ( 1) 
Unfortunately, thls reconciliation 
gives wheehng rates that do not always 
encourage an mcnase m production 
efficiency For instance suppose 
quauon (1) glves a one cenr/kWh 
margmal wheellng cost The revenue 



reconc~l~atlon term can be elther post- 
tlve or negattve Looking at both 
cases Wheellng Rate = 2 centsfkwh 
(Revenue reconciItatlon of + 1 
cenr/kWh) or = 0 5 cents/kWh (Rev 
enue reconctliatton of -0  5 
centlkwh) 

Suppose buver and seller are both 
utilltles wtth marglnai operating costs 
of 6 centsikWh and 4 cents/kWh re- 
spectlvely If the wheellng rate 1s the 
marglnal wheeltng cost of one 
centfl<Wh the buyer and seller can af- 
ford a deaI whlch would increase 
overall producuon effictencv and cov- 
er the wheeling utility operattng costs 
That IS good wheeltng wtIl occur 
If the wheeling rate 1s 2 centslkwh 
the buyer and seller have no tncentrve 
to deal even though dolng so would 
Improve overali production efficiency 
If the wheeling rate is 0 5 cents/kWh 
the buyer and seller arc encouraged to 
deal even though the wheeltng ut111ty s 
actual operatrng costs may not be re- 
covered 

A buyer and a seller will want a 
uul~ty to wheel energy for them tf 

then are savings or profits to be made 
The wheeling uuiiry will usually want 

to share in these profits Who gets 
the profits needs to be solved reason- 
ablv as pcrcelved by all parnes, d 
wheeilng 1s to occur 

Conclus~ons 
Thls arttcie discussed wheel~ng 

transactions whlch differ because of 
the nature of the buver and the seller 
We defined good and bad wheel- 
mg the former Improves efficlcncv of 
operation and recovers the wheellng 
utility s costs If no capltal IS to be 
recovered by whctllng economic the- 
ory says that the marginal cost of 
wheeling IS an optimal rate for wheel- 
tng sentlces If capttal a to be recov- 
ered thls rate a not adequate n may 
he under or over-recover capital costs 
and will not necessaniy appomon ac- 
cess to the network properly 

Changlng the pnce can take care of 
these problems but may distort the 
economcs lmpedlng good transac- 
tlons or encouraging bad" ones So, 
m general there 1s no theoreucallv and 
pracncally perfect way to pnce wheel- 
mg servlces 
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WHEELING RATES BASED ON wGTNAL-COST THEORY 
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Abstract - Knowledge of what rates for wheeling 
electric power would be, If based on marginal costs, is 
vital In the debate on h w  wheeling should be prlced 
Thls paper presents the first extenslve computations of 
marginal costs of wheeling, and of rates based on these 
marginal costs Sensltlvltles to losses, constraints, 
load levels, amount of power wheeled, revenue recon- 
ci liation, etc , are examlned In the context of two 
case studies 

Kevwor& wheel lng, power wheel lng, wheel ing 
rates, transmission access, marginal cost pricing 

JNTRODUCTION 

Wheeling has been def lned as 

"The use of transmlsslon or dlstributlon 
facilities of a system to transmit power 
of and for another entity or entitles l 

Schweppe has observed that "wheellng Is a mongrel 
concept result lng from mat lng two inherent 1 y d i f f erent 
economic concepts an ldeal world of regulated 
utilities, and an ideal deregulated competltlve market 
place Wheellng would not exist at either extrenn? ' 
[I1 

Historically, wheeling has not been an Inportant 
issue Large blocks of power have been moved f r a  one 
system to another to another as utlllties interchanged 
power wrth thelr neighbors Sornetlmes Intervening 
utll~ties have been involved formally as part of a 
"contract pathY between a buyer and a seller In 
addition, unoff icial wheel lng occurs constantly as 
d~ctated by the laws of physics and the facts of 
parallel networks, such 'loop flows' are generally 
recognized but usually do not cause problems because 
the networks were designed to handle them 

Today's debates on deregulation recognize that 
network access is a key requlrencnt of any meanlngful 
form of a competltlve market place And how network 
access will be priced has to be resolved 

References 111 and [21 an Introductions to 
wheeling which Identify many of the key Issues A 
complete exposltlon of wheellng rate theory is In [31 
This Includes development of margtnal cost concepts and 
approaches to revenue reconci 1 latlon for cap1 tal 
recovery Reference I3 1 also Includes an extenslve 
bibliography A cmputer program called WRATES was 
developed to provlde a practical means of cwputln the 
marginal cost of wheellng It is described in [I! and 
[ 51  

The next section of this paper sumrizes the 
marginal cost concepts of [31 and descrlbes the MATES 
program Then the two main sectlons of this paper 
describe extensive evaluations of marginal costs of 
wheeling, and of rates based on these costs Two case 
studies are outlined Losses, load levels, quantity of 
power wheeled, network constraints, 1ocatlons and 
operating costs of power plants -- all affect the 
marginal cost of wheellng These effects are descrlb- 
ed Revenue reconci 1 iat ion for capital recovery Is 
also described briefly In the final section we 
sumrlze our conclusions 

MARGINAI COST THEORY AN0 W R A m  

Marainal Cost Theorv [a 
The short-run costs of wheeling are the marginal 

(incremental) costs of the last MJh of energy wheeled 
Since wheeling is physically indlstlngulshable from a 
simultaneous purchase-sale by the wheellng utility, the 
short-run marginal wheellng costs can be computed from 
the marginal costs (spot prices) of electricity at the 
buses where it enters and leaves the wheeling utility, 
and 

Ideal Wheeling Rate Marginal Cost of Wheellng 

The ideal wheellng rate varies as the spot prices 
of electrfclty change It recognizes transrnission 
constraints -- If wheellng would cause an overload, the 
ldeal wheeling rate rises to dlscourage it If 
wheellng causes a reduction in losses, the ideal 
wheeling rate wlll even be negative 

This is Simple, logical, and appealing Many 
wards have been wrltten about the deslrabillty of 
wheeling rates based on marginal-cost theory But 
computations, showing what the marginal costs are, have 
not been made or results published Thls Is important 
because the marginal costs can behave in ways which are 
at f lrst counter-Intuitive The main contribution of 
this paper Is to present marginal costs for typical 
transact ions based on rea 1 -world cond lt 1 ons 

For instance, it is a characteristic of marginal 
cost pricing that the wheellng utility wlll at least 
recover its Incremental operatlng costs, and wlll In 
fact usually make a profit But there Is no guarantee 
that the profit wlll be sufficient to recover an 
appropriate share of the imbedded capital Investment 
in facllltles used for wheeling Nor Is it guaranteed 
to provide the funds necessary to provide new 
faclllties which may be needed for wheellng In fact 
the ldeal wheeling rate may over-recover or under- 
-recover capltal See (21 for examples 

It is therefore necessary to adjust the ideal 
wheeling rate to give the appropriate capital recovery 

Revenue Ideal Revenue 
Presented at the IEEE Power Engineering Society Winter Reconciled a Wheellng + Reconciliation 
Meeting, January 29 - February 3 ,  1989, New York, NY Wheeling Rate Rate Adjustment 



The revenue reconcl 1 iation adjustment concept is murky 
and messy There is no good theory which tells how 
much capital should be recovered, either to make the 
utility whole for past network 'Investments or to give 
the proper incentive for future Investments Arguments 
also can be made for Including capital recovery for 
generating plant, if wheeling causes a utility to lose 
elertriclty sales for wh~ch lt had constructed power 
plants, that is. ~f it has an "obligation to serve* the 
buyer or seller of the wheeled power 

Once the amount of capital to be recovered has 
been decided, a revenue reconci 1 iation adjuStWnt can 
be made to recover it Several forms of this adjust- 
ment have been suggested A multiplicative approach is 

The quantity m is a multiplier The last term, f, is a 
functlon of the spot prices Its form depends on 
whether generation costs are included, whether wheeling 
is from a utllfty to a utility, or from a single bus to 
another bus, whether capital costs are computed 
1 ~ne-by-li ne pr aggregated, etc [41 

The WRATES C m u t e r  Proaram 14m 

WRATES is public-domain software whose development 
was funded by the New York State Energy Research and 
Development Authority and by the US Department of 
Energy The software and its documentation are 
aval lable for a nominal reproduction and handling fee 
from Meta Systems, Inc , of Cambridge, )1(A 

WRATES (Wheeling Rate Evaluation Simulator) is an 
~mplementation of the marginal cost theory described 
above It runs on an IBM-compatible PC and can handle 
dc load-flow models of up to 25 buses and 200 fines 
It can also handle larger networks if the sensitivity 
matrix from an ac load-flow model is available The dc 
model can represent up to five separate control areas 
s~multaneously, each with its own independent economic 
dispatch 

The most complex part of WRATES is a module which 
computes a network-constrained economic dispatch It 
provides spot prices at each bus These spot prices are 
used to compute marginal wheeling costs WRATES also 
includes a module which computes the revenue recon- 
c~l~atlon multipl~er, m 

It w~ll be recognized that the dc network model Is 
very small PTI applied standard network-reduction 
techn~ques in non-standard ways to develop small dc 
networks whlch are surprisingly-accurate mimics of 
large ac networks Oetails are In [51, errors are 
typically a few percent 

The purpose of this sectfon Is to discuss wheellng 
rates for two case studies done using WRATES Here we 
descrlbe the two case studles In a later section, we 
describe the relationships arnong Pates, constraints, 
losses, load levels, and dlvislons into subareas 

Both case studles are based on network and 
generation data provided by the Vo;k. Publit Service 
Comsslon This data was given to the Comnfssion by 
New York utllitles But the case-study assumptions 
made by the authors are hypothetical and are not 
intended to represent any actual or contemplated 
transactions 

Utilitv-to-Utilitv Wheelinq 

In the first case study, up to 400 HW are wheeled 
from Hydro Quebec to the Long Island Lighting Company 
(LILCO) This Is in addition to a 2000-W base-case 
purchase by the pool from Hydro Quebec This power 
crosses a Central New York-East New York interface, 
wh~ch in recent years has been a constraint on New York 
Power Pool operations The Power 1s also wheeled 
through the Consol  dated Ed~son Company (Con Ed ison) 
servlce territory, an area of dense energy utilizat~on 
See Flgure 1 

Figure 1 

Wheeling from Hydro Quebec to LILCO 

The wheeling flows are in the same direction as 
the normal flows, so they Increase losses and exacer- 
bate any problems with network constraints 

Marglnal-cost-pricing theory says that 1 nternal 
costs for Hydro Quebec and LILCO do not affect wheellng 
rates The rates are determined by the costs of the 
wheeling party (most of the New York Power Pool plus 
adjoining areas, in thls example) 

Flows were computed using WRATES and a 20-bus 
reduced network model They were also computed using 
PSS/E, PTI's nonlinear AC load-flow program, running a 
2329-bus case The 20-bus DC and 2329-bus AC slmuia- 
t~ons matched quite closely 

The economlc-dispatch simulatlon imbedded In 
WRATES was compared to economic dtspatch on a 
f ul l-sized system using PTI 's PSS/O program WRATES 
and PSS/O were In reasonably close agreement 

Co~enerator-to-Customer Wheellnq 

The second case study considered two facilities of 
the New York State Office of Mental Hygiene It was 
hypothesized, without feaslbl llty study, that perhaps 
100 MW of cogenerated power could be available at Kings 
Park (Long Island) for wheellng to the Rockland 
Psychiatric Center in Rockland County, which is west o f  
the Hudson River, justnorth-west of New York City 

As in the first study, the wheeling 1s through the 
Con Edison service territory Since flows are opposlte 
to New York's prevailing northwest-to-southeast power 
transfers, they can be expected to reduce network 
load~ng and losses 



This second situation is quite different from the 
first The first was from the Hydro Quebec lvstem to 
the LILCO wstem, mainly through much of the New York 
Power Pool The second is from a single &s to a 
second &, mainly through a southern portion of the 
New York Power Pool The Kings Park power enters the 
network at Northport and is taken by the Rockland 
Psychiatric Center at West Nyack 

One surprising result is that total losses 
increasetj slightly with wheeling from Long Island to 
Rockland County Flows and losses in the network 
between New York City and West Nyack went down But 
the case Included Long Island's Shoreham plant, some of 
whose output served loads in New York City and 
elsewhere The wheel lng from Northport i ncreased the 
loading and losses in some Long Island lines The 
reduction in losses north of the City, plus increase in 
losses east of the City, sumned to a net increase in 
1 osses 

Absence of Shoreham would increase flows into the 
downstate area, exacerbating any problems with 
transmission limitations and increasing system losses 
Wheeling against this tide would help relieve transmis- 
sion constraints and would decrease system losses 

MI ING RATE SENSITIVITB 

Effect of Constraints 

Without network constraints and ignoring revenue- 
reconci llation issues, the ideal wheel lng rate from a 
marginal-cost perspective Is determined by marginal 
losses and marginal generation costs When wheel ing 
causes flows to exceed transmission 1 imitations, 
corrective action must be taken -- at some cost, which 
is charged to the wheeling transaction 

Figure 2 shows the MATES-computed ideal wheeling 
rate for Hydro Quebec studies The amount wheeled 
caused transfers across the Central-East interface to 
exceed ~ t s  capability For conparison, Figure 2 also 
shows the ideal wheeling rates assuming infinite 
transfer capabi 1 ity As expected, the constraints 
(wh~ch were reached with 250 MW of wheeling) cause the 
ideal wheel 1ng rate to increase substantially 

This can happen 1f the dispatch pattern is changed 
to force flows around the interface Or it can happen 
1f upstate generation is backed off and domstate 
generation is Increased to unload the Interface For 
t h ~ s  example, the latter effect seemed to dominate 
Output of a coal-fired equivalent unit upstate (the 
marginal unit for the system) decreased, while 
generation at an oi 1-f ired equivalent unlt downstate 
increased 

Flgure 3 shows the Incremental cost of wheeling, 
corresponding to Figure 2, as computed by WRATES The 
increment shown is the production-cost difference from 
the base (no-wheeling) case The ideal wheeling rate 
of Figure 2 is related to the slope of the curve In 
Flgure 3 

Effect of Chanses in Load Levels 

Figure 4 is a wheeling-rate distribution curve 
for a period where loads are at one of four arbitrary 
levels, with equal probabilities It was taken from a 
study of 100 W of wheellng from Northport to West 
Nyack The loads are incremented by 10 MW at every 
load bus, including LILCO buses, for each load level 
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Figure 3 

Incremental (Compared to No Wheeling ) Wheel ing Cost, 
With and Without Constraints 

The higher load levels produced higher wheeling 
rates This figure Is interesting because of the 
almost Precise 1 ineartty between load levels and 
wheeling rates Although power systems are not linear, 
they often exhibit near-llnear behavior In Figure 4, 
this was in part because the changes In load were 
minor and the network was not stressed, partially 
because of the Shoreham assumption Of course, ?f we 
had assumed Shoreham was not built, the wheeling rate 
would have been negatlve and Flgure 4 would have been 
different 
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To contrast, Figure 5 shows how wheeling rates 
for the Hydro Quebec example were affected by load 
levels In this figure, 200 MW is wheeled, with no 
network-flow constraints Demand at six pool (wheel- 
ing-party) buses was varted so that the total pool load 
ranged from 60% to 120% of nominal Figure 6 shows 
the incremental costs incurred by the wheeling party 

The shapes of Figures 5 and 6 appear strange 
Without network flow constraints, the ideal wheeling 
rate and the incremental costs should depend on System 
losses Losses should be approximately quadratfc 
functions of load levels, and incremental costs should 
go up with loads, so the curves in Figures 5 and 6 
should be convex Instead, they are strongly concave 

The flaw in this argument is that while losses are 
approximately quadratic functions of florrs, increases 
ln system lppa do not necessary cause Increases in 
flows' In fact, just the opposite may occur 

T h ~ s  decrease IS due to the generatlon pattern 
As was discussed above, the cheaper generating units 
are upstate At low load levels, they supply most of 
the state's power, but with high losses because of 
distances At high load levels, all power plants are 
needed, so production 1s more uniformly distributed 

The losses due to wheeling are the differences 
between these two curves These differences are 
plotted in Flgure 8 For this situation, wheeling 
causes losses to increase 

One would anticipate that wheellng losses would be 
higher for higher loads Figure 8 shows that that 
intuitive guess can be wrong, because wheeling losses 
are affected by the pattern of flows And we have just 
seen that that pattern IS affected in a somewhat 
complex nay by the relative load levels and the 
location of generating unlts 

Suppose that most of a system's lowest-cost 
generat~on i s  In one region At low load levels, this Losses 
may meet mast of the demand, with relatively high flows (MW) 

----s 

from that region to the rest of the system At high 5t 
A-3 

load levels. local demand may soak up much of the dB# 
200 ItW 

lowest-cost generation Then higher-cost units near Wheeling , 
other load centers supply those loads, reduclng the 
lnter-regional flows and losses Even though the cost 
of a kwh of losses is higher at higher load levels 

~ ~ ~ i i e e ~ i n q  

(because the losses are made up from more expenslve 1 
11. 

generation), the total cost of losses may even be lower I b. '2 . 84 . 96 I #I , Deliand 
than at low loads 
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Incremental (Compared to No Wheeling) 
Wheeling Cost vs Demand (200 MW Wheeled) 

Losses Due to Wheeling vs Demand 

Effects of Revenue Reconciliatio~ 

Figure 9 shows the revenue-reconci led wheel i ng 
rate for the wheeling transactions of Figures 5-8 The 
revenue-reconciliation multiplier, m, was set to 0 2 
This value was chosen arbitrarily, not with the 
intention of recovering a specific amount of capjtal 
The objective was to see how the ideal wheeling rate 
changed with revenue reconciliation, not to tune rn 

There is no a priori theory for settjng m It 
depends on network flows, on the number of inter-area 
interconnections, on fuel costs and capital Invest- 
ments, etc 

Effects of Lossp The large difference between the ideal and 
revenue-reconciled wheeling rates (Figure 5 versus 
Figure 9) 1s at first surpristng But the ideal Figure ' shows system losses corresponding wheel~ng rate 1s the sum of  a number of positive and 

to the 200 MI wheeling transaction of Figures 5 and 6 negative terms 143 The revenue-reconciled rate 1s As expected, the losses increase as load increases -- 
up to nomlnal load Then losses decrease 



computed by adding 20% (if m = 0 2) of the absolute It is reasonable to ask ~f the sum of the wheeling 
of each term If network conditions make the charges, considering three wheeling parties, is the 

terms individually large in absolute value, but if in same as the wheeling charge when the pool is considered 
sumning. the posltlve and negatlve terms almost cancel the wheel~ng entity The answer Is, *in general, it 7s 
to give a small ideal wheeling rate, then the recon- not Several reasons for this have been observed in 
ciled rate can be quite large compared to the Ideal our case studies 
rate 

Revenue 1 6  a 

Reconc i 1 ed 
dheel ing 
Rate 
(S/YWh ) 

a 

1 5  -- 
S 6. # # 8 4  8 96 

, ,Demand 

Figure 9 

Revenue - Reconciled Wheeling Rate vs Demand u 
d l  2001 a6 dneeler 

Figure 10 is the revenue-reconciled wheeling rate 
(m = 0 2) corresponding to the ideal rate of Figure 2 
In Figure 10, this cancellation and amplification are 
less extreme than in Figure 9 

In these figures the generation component of the 
wheeling rate was m c h  smaller than the network 
component In other tests it was found that this 
amp1 If ication dfd not occur with the generation 
component of the wheeling rate This is because the 
generat ion component does not involve surming pos ltlve 
and negatlve terms 

With 
~onstraints / 

11. ,I. 2.. '** 3'. Wheeled 

Figure 10 

Revenue - Reconciled Wheeling Rate vs HU Uheeled 

Effects of Subareas and Tieq 

The definition of wheeling areas can have a 
profound effect on wheeling rates 

An important instance is where a wheeling 
transaction can be assumed to involve either one or 
several wheeling parties This occurs in New York. 
where Hydro-Quebec-to-LILCO wheeling, for exanple, 
could be done by the pool as an entity, or by the 
ind~vidual utilities operating In series and parallel 
with each other 

Figure 11 is a five-area representation of this 
situation Each area can represent each area as an 
~ndlvidual control area, each doing part of the 
wheeling An individual wheeling rate can than be 
computed for each area 

Figure 11 

Alternative Representations of the Same Network 

Flrst, suppose the marginal unit for the entire 
system is in area 1 In the *pool-as-wheeler* model, 
this unit would make up all the lncrernental wheeling 
losses, and the ideal wheeling rate would be based On 
the marginal cost of this unit In the *three-wheeler* 
model, the marginal units for each area would make up 
the Incremental losses for each area The ideal 
wheeling rate for each area would reflect each area's 
incremental losses and marginal unit costs 

Second, suppose there is a transmission con- 
straint Suppose that generation within the same area 
is redispatched to relieve this constraint The ideal 
wheeling rate is a function of the redispatch, so it 
will likely be dlfferent for a 'pool-as-wheeler' model 
than for a 'three-wheeler* model 

Third, suppose the marginal costs and Incremental 
losses happened to result in three ideal wheeling 
rates, for the three areas of Figure 11, that s u m  to 
the same Ideal wheeling rate computed for the 
'pool-as-wheeler' model The revenue-reconcl led rates 
would probably be quite different Cancellations of 
positive and negative terms that would occur in the 
ideal-wheeling-rate computation would be absent In the 
reconcl led-rate computation Thls Is a phenomenon of 
the revenue reconciliation method used It should not 
be assumed that wheeling rates can be added or disag- 
gregated promiscuously In multtple-area situations, 
one needs to be very careful that the wheeling rates 
computed reflect true marginal costs, in the context of 
how the system is actually operated 

Many papers advocate marginal-cost-based wheel i ng 
rates The case studies descrlbed here -- and others 
like them which the authors have carried out -- seem to 
be the most extensive effort to date to determlne what 
marginal-cost-based wheel lng rates would be These 
studies point out some Important characteristics of 
such wheeling rates 



Flrst, it would have been very difficult to do 
these analyses wtthout a tool 1 lke the WRATES cMnputer 
program These analyses require a load-f low program 
that is integrated with a constrained econolaic-dispatch 
simulation (Including a loss f0rMUla) 

Second, marginal wheeling costs can exhibit 
counter-t ntultive behav? or One 1 1  lu~tration above was 
the decrease in Incremental losses when loads i ncrease 
It has been pointed out elsewhere that marginal 
wheeling costs, and hence wheeling rates, can even be 
negative if power is wheeled in the opposite direction 
to prevailing network flows 

Third, margtnal wheellng costs are quite sensitive 
to network conditions, including transmission con- 
stralnts, transmisston and generation outages, load 
levels, and locations and operating costs of generatlng 
unlts 

Fourth, marginal wheeling costs are also qulte 
sensitive to how interconnected uti 1 lties are operated -- for instance, if several wheeling utilities are 
jointly dispatched, the marginal cost of wheeling is in 
g-ral different f r ~ m  fie ci:- would bs 
dispatched as a single pool 

Fffth, the very difficult topic of revenue 
reconciliation seems to need further thought In 
particular. capital recovery using a rnultfplicative 
revenue reconciliation method seems to be unduly 
sensitlve to load levels and wheeling levels 

To these conclusions, the authors would like to 
append a suggestlon We understand the theoretical 
attract~veness of basing wheeling rates on ~~rginal 
costs We are also painfully aware of the difficulty 
of defining marginal costs, particularly in v i a  of 
long-run issues like construction of new facilities and 
capltal recovery We suggest that policy debates on 
wheeling rates include a healthy content of expcrirrn- 
tal analyses such as, and even more extensive than, 
those described In this paper 

This paper was to have been wrttten with Professor 
Fred C Schweppe of HIT, whose Innovative thinking and 
energy contributed so much to this field His death on 
July 8, 1988, prevented this He was a key participant 
in the development of MATES and In the studies 
described here Natasha Roukos, of Meta Systems, Inc , 
was most supportive as we worked through WRATES Most 
of the fundlng for the work described in this paper 
was provided by the New York State Energy Research and 
Development Authorlty, under the direction of Dr W 
James Cole and Dr David R Wolcott 
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The Engineering Comttee of the North Amencan Elecmc Rehabhty Counal 
(NERC) estabhhed the TmmmmonTder Capabhty Task Force to m e w  and reme, as 
appropriate, NERC's Transfer Capabdzy -A Refimnce Document, pubhhed m 1980 
Tlus newly msed  Tramtsnon Tratzsfw Capabdzty report, approved by the Engmeenng 
Comrmttee m November 1994 and accepted by the NERC Board ofTmees m January 1995, 

the result of that effort 

Ths report expands on electric system transrmsslon transfer capabibty dehtions 
and d d a t i o n  and reporrug pmcUces It should be a useful reference document not only for 
elecmc utdtties but for the new, expandmg audience of potentd mnsmmton system users 

NERC recogntzes that strong and flexlble elecmc tmmmwaon systems, capable of 
cop- with a wide mety  of system condhons, are necessary for a idable supply of electn- 
city To help ensure that the mterconnected transmon systems m the Umted States, Canada, 
and the northern pomon of Baja CaWrnra, Mexico continue to be planned and operated m 
accordance mth NERC and R ~ o n a l  Rehabkty Counal (Rwonal Counal) rehabhty catena 
and pdes,  the NERC m e m g  Committee requested a review of several plannmg related 
NERC reference documents, mcludmg its Transfer Cap&Etty -A Refemme Document 

Electric power W e r s  have a sgmfiicant effect on the dnbhty of the mteicon- 
nected electnc ttansrmsson systems, and must be evaluated m the context of the other func- 
tions performed by these interconnected systems In some ateas, pomons of the transrmsslon 
systems are b a g  loaded to their rehabibty huts as the uses of the transmtsslon systems 
change relame to those for which they were planned, and as oppositron to new transrmsslon 
prevents faahties from bemg constructed as planned Efforts by all industry pmapants to 
muurmze costs wdl also conmue to encourage, wthm safety and rehabhty h t s ,  m u m  
loadmgs on the asbng transrmssion systems 

D m g  the past several years, compehbon m wholesale elecmaty suppiy has been 
on the mcrease The enactment of the U S Energy PohqAct of 1992 established a new 
environment m the electric umty mdustry m the Untted States to further spur a compehtme 
electric genetiltion and wholesale electna ty supply market Ths legslatron also encourages 
the further development of nonutdity generators by estabhhtng a new classification - 
exempt wholesale generators - and recognizes that access to the nation's electric trans- 
slon systems wdl be essentd to ensure competitme wholesale elematy supply 

The new competitrve enwonment wdl foster an mcreamg demand for transrms- 
slon semces With thls new focus on transmtsslon and ~ t s  abrlity to support competrbve 
electrtc power transfers, all users of the mterconnected tranmsaon systems - uuhtres as 
well as nonuthues - must understand the elemcal htatrons of the ttansmsston systems 
and the capabhty of these systems to reltably support a wide vanety of tmnsfers The future 
challenge wdl be to plan and operate transmsston systems so as to provlde deslred electric 
power W e r s  whlle n x u n m g  overall system rehabhty 

This report addresses transmtssion transfer capabrlity from the perspectrve of the 
transmssion systems phys~cal characterrsttcs and lrrmtabons It provldes the techntcal basis 
for &scusaons about transfer capabihty Background mfoormaoon on mdustry prachces relat 
ed to transfer capabihty 1s also presented mcludmg defmoons, concepts, techmcal issues, 
and smulaoon techntques used to calculate and report transrmsston transfer capabhty 

NERC TRANSMISSION TRANSFER CAPABILITY 



T h  report does not address lssues of transrmsson ownershtp, alloauon of transmts- 
slon capaaty, or the costs assoaated wtth provtdq tmmnmon m c e s  It also does not 
estabhh gudehes for determmng adequate or appropriate levels of tmmfer capabhty to 
support emergency and economy power mnsfers or to ensure rehable electnc m c e  These 
detemmatlons are system spec& and must be evaluated by mdrvldual elemc systems 

It 1s recommended that all users of the mterconnected electrrc systems follow the 
approaches and rndustry pmmces for calculatrng and repomg transfer capabhty descnbed 
m th~s report Th~s report, however, does not preclude Regonal Counals (or thm subregom 
or member systems), power pools, mdtmdual elemc systems, or groups of systems Erom 
ampwing these pramces or developrng more detaded procedures for detenwung transfer 
capabdtty apphcable to the uruque system charactertstlcs of ther respecme areas 

All users of the transmtsston systems must also adhere to accepted plammg and 
opemtmg mtena and gudes destgned to matam eleculc system reltabthty as desmbed m 
MERC's R-dzczes, Procedures, and Pnnnpks and Guzdes for Plunnzng Relzable Bulk Electrc 
Systems, tts Fblzczes for Interconnected Systems Operatzon, and ~ t s  Operatzng Guzdes 
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The purpose of t.lm report ~s to present a comment set of defimhons and gcudehnes 
for calculatmg and reporting the tmmmmion transfer capabrltty of mterconnected elemc 
systems Although the basic transfer capabrltty concepts outhned m NERC's 1980Tder  
Capabhty report are stdl vahd, h revrsed document lncludes addtlonal chficauons and 
m~ghts on transmmon transfer capabhty calculahom It also dscwses vanous concepts and 
t e b c a l  tssues to ad m understan@ the nature of transfer capabrltty A glossary of terms has 
been added, and new Issues, such as demandside management and the extent to whch o p t  
mg procedures are used m detemmng &er capabhhes, are addressed Tlus report does 
not deal wth the av;ulabdtty of genmhon eppment to provide electnc power for transfer, 
nor does it deheate how to plan transmson systems or the transmsson fachhes that may 
be needed to support the levels of electnc power trans€ers that may be deslred 

Transfer capabhty a the measure of the abhty of mterconnected electtlc system to 
reliably move or transfer elemc power from one area to another area by way of all tmnsmssion 
h e s  (or paths) between those areas under speatied system condlhons The u t s  of transfer 
capabhty are m terms of elemc power, genemliy expressed m megawatts 0 In this con 
text, area refers to the configurahon of generatmg stahom, mtchmg stahons, substahons, and 
connectmg transrmsslon h e s  that may de6ne an mdlmdual elemc system, power pool, control 
area, subregon, or Regon, or a poruon thereof 

The concept of transmson &er capabhty may be explamed m terms of a 
s m p ~ e d  mterconnected systems network comprised of three Areas (or systems) -A, B, 
and C - mterconnected by transrmssion paths A-B, A-C, and B-C, as shown m Figure 1 

Figure 1 
Simplified lnte~onnected 

Systems Network 
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Each Area represents a codgumon of genemng stauons, substat~ons, and mtemally 
e 

connected tmnsmmon h e s  that may dehe an mdmdual electnc system, power pool, control 
area, subregton, or Regon, or a portlon thereof The rransrmsson paths or mterconnemons 
fromAreaA toAm B, AreaA toArea C, andArea B toArea C may each represent one or more 
mmmsson h e s  In ths example, two transrmsslon he compnse each transmmon path 

The determumuon of tmnsfer capabhty from AreaA to Area B s h e v e d  uslng com 
puter m ~ o n s  of the mterconnected systems network of Figure 1 To mulate an electnc 
power t d e r ,  AreaA and Area B genemion (and/or electrical demand) IS adjusted so as to 
create a generabon excess m AreaA and a genemaon detiuency m Area B, thereby automaacally 
resulting m an electtlc power d e r  from AreaA toArea B These Merentla1 a~ustments m 
each-s generatlon level are mcreased untd an equpment or system h t  a reached, or a 
transfer test level is achteved, talung mto account the most mucal slngle contmgency (e g , 
genemug ut, &ormer, transmslon h e ,  etc ) outage conhuon In those cases where an 
ecppment or system lumt a reached wth aU fadttes m s m c e  at a transfer level below that 
of the mgle conmgency outage condhon, then that lower d e r  level defines the tmsfer 
capabkty lUlllt 

To deterinme the transfer capabkty m the opposrte dreaon, from Area B to Area& 
the generatlon excess IS created mArea B and the genmon deflaenq rn AreaA. As customer 
demands and transrmsson and genwon faaht~es lnAreasA and B WIU mdy be symmetrrcal, 
and as the crihd fadty outage condlbon wdl kely be -rent, the mnsfer capabhty m each 
dmct~on, AreaA toArea B orArea B to AreaA, wdl also generally be Merent,and must be 
determined separately 

As the genemuon levels m Areas A and B are moddied to mcrease the elecac power 
tl-dnsfer from AreaA to Area B, the loadmg level on tmsmmon path A-B, as well as on all other 
mterconnecbon and m t d  trans-on fkhoes, wdl change but at Merent mtes These 
Merent mtes - called power mmfer dstnbuuon hctors - are detemmed accordmg to the 
phys~cal laws of electrical networks Thus, all amsmmon paths wdl not mnultaneoudy reach 
thm capabhty huts at the same W e r  level However, the Area A to Area B tmsfer level at 
wh~ch a tranmssion path, system voltage, or system stabhty b t  e reached for a s@e Wty 
outage becomes the h u g  transfer capabkty level for d m  from AreaA to Area B In the 
mtmnnected systems, lt IS posslble that the mhcal srngle contmgency fadty outage and the 
assoaated h t m g  Wty may not be m AreasA or B,or at the mterface (transrmsslon paths) 
between AreasA or B, but m another Area (orAreas) altogether, such asArea C 

'fhe capabhhes (or rabngs) of the mteerconnectmg rransrmsslon hes, hesA-B #1 and 
A-B #2, between Areas A and B cannot be added to deme the mmkr capabhty from AmA to 
Area B or from Area B to Area A. In addhon, the sum of the nons~rnultaneous transfer capabh 
hes from AreaA to Area B and from Area C to Area B does not equal the total transfer capabhty 
to Area B Smultaneous transfer capabhty calculaoons from Areas A and C to Area B are 
r e q d  to determe that value 

When &er capabhtles between areas or systems are deterrmned, a must be under 
stood that these capabkhes correspond to a speatic set of system conduons for the mtercon 
nected systems network The transfer capabhhes can be ~1gnrScantly Merent for any other set 
of system condttlons, such as a drfferent customer demand level, a Merent network configum 
oon, or a Merent genemuon dlspatch Also mfluenang the level of rransfer capabhty between 
AreasA and B are any eleculc power transfers under way between other nelghbo~g systems, 
such as transfers from Area A to Area C or from Area B to Area C 
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Uses of 
Transfer Capability 

Transfer Capability 
and Reliability 

NERC 

Numencal examples of tmsfer capabhttes among the mterconnected Areas A, By and 
C of F i  1 are mcluded m4pendm A. These examples dlustmte the concept of maremental 
and total tmder capabhttes, non-smultaneous and multaneous transfer capabhttes, assouated 
tgrmnolqges, and r e p o m  pmdces 

In both the planmng and opemon of elemc systems, transfer capabhty IS one of 
seveml performance measures used to assess the h b h t y  of the mterconnected aansrmsslon 
systems, and has been used as such for many years 

System planners use transfer capabhty as a measure or u%bcator of transrmsslon 
stmgth m assessrng mterconnected tmnmuson system performance It IS often used to 
compare and evaluate altername tmmtsion system c o n f i ~ o n s  

System operators use &er capabhty to evaluate the realYme abhty of the mter 
connected mmmmon systems to uansfer electr~c power firom one pomon of the network 
to another or between control areas In the opemon of mterconnected systems, "transfern 
IS synonymous mth "mtercbge 

Under the NERC Operalrng Guides, m schechhg ttan&ers or mtedmges between 
two control areas, system operators must luntt electric power ttan&ers so as not to exceed the 
lesser of d e r  the total capaaty of the owned or amqed40r transmmon hahttes m m c e  
between the two control areas or the first contmgency total &er capabhty between the two 
control areas as determmed at that pcnnt m tune Not exceeding the transfkr hu t  IS essenbal as 
elemc systems must operate on the baas that the current system coniiguraton can Wly 
mthstand the next angle contmgency (Wty outage) hceedmg that h t  could subject the 
mtmnnected electric systems to Wty overloads,voltage mtabihty, or system itynarmc m t a  
bhty Any of these s~tuat~ons could lead to cascadq fadty outages and wrdespread electnaty 
supply dmupttons, and even a system collapse or blackout, 8 hamfer luntts are exceeded and a 
arucal hahty outage occurs 

Rehable operatton of the mterconnected elecmc systems reqwes close coodnmon 
among the md~udual electnc systems for momtormg, controhng, and scheduhng mterqstem or 
mter area electnc power transfers The coonhatton of these transfers a one concern that led 
the electnc u ~ u e s  to estabhsh the Regonal Rehabhty Counals and, subsequently m 1968,the 
North Amencan Rectnc Rehabhty Counal (NERC) Much of the work regarhg the develop 
ment, calculauon, and reporting of transfer capabhty has been done by study groups under 
mter-Counal and mtraCounal agreements 

The electnc systems m the Umted States and Canada are planned m conformance 
mth NIERC s PoI~~tes, hcedures, ami Pnmples and Gulaes$n- Relzuble Bulk Electm 
Systems and operated m compliance mth NERC's kbltnes fm Interconnected Systems Opera 
tzon and its Operatzng Guzdes These NERC pohaes for elecmc system rehbhty provide the 
framework for the Rqonal Counuls megons), subregom, power pools, or mdrvrdual systems 
to develop ther own more detaded planmg and operaung cntem or guldes, mc luhg  those 
for transfer capabhty, that reflect the diversity of mvldual system chamcter~~~cs, geography, 
and demographcs 
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Purposes of Electric 
Transmission Systems 

I NERC 

The mtercomected trdmmslon systems are the pmapal medla for a c h m g  die 
electnc supply They tle together the major elecmc system fadtles, genemon resources, and 
customer demand centers These systems must be planned, designed, and constructed to oper 
ate h b l y  wthm thermal, voltage, and stabhty lunrts whde achtevrng then- major purposes 
These purposes are to 

Deliver Electric Power to Areas of Customer Demand - T-son 
systems p m d e  for the mtegration of electrrc genetabon resources and elemc 
system fadues to ensure the rehable deltvery of electnc power to contmuously 
chanpg customer demands under a wde m e t y  of system opemttng cond~bons 

Provide Flexibility for Changing System Conditions - Transrmsaon 
capaaty must be avatiable on the mterconnected transmsslon systems to promde 
flanbhty to handle the shrft m fadty loadmgs caused by the mamtenance of gener- 
atton and transms~on equpment, the forced outages of such equipment, and a wde 
range of other system vanable condlttms, such as construmon delays, higher than 
expected customer demands, and generatmg m t  fuel shortages 

Reduce Installed Generating Capacity - Transmss~on mterconnemons wth 
n a g h b o ~ g  d e m c  systems allow for the shatmg of generatmg capaaty through 
dlversty m customer demands and generator avrulabhty, thereby reducing mvest 
ment m genemoon fadues 

Allow Economic Exchange of Electric Power Among Systems - 
Tmnsrmss~on mterconnectlons between systems, coupled wth Internal system 
transmtsston faalthes, allow for the economc exchange of elemc power among 

e 
naghbomg systems when temporary surpluses m generatmg capaaty are awlable 
Such economy transfers help to reduce the cost of elecmc supply to customers 
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lnawnental and Total 
Transfer Capabilities 

First Contingency 
Incremental Transfer 

Capability (FUTC) 

Several appmaches are used m the elecmc uttltty mdusty to express "transfer 
capabhty" values Each of these appmaches uses the same general d&tions and mulation 
techques m the calculation of transfer capabhty levels The Merences he m the statement 
of transfer capab&ty results rather than m the underfylng pmaples 

In 1974, NERC estabhshed defin~tions that refer to transfer capabhty as mcremental 
above normal base power transfers Normal base transfers usually refer to representatwe elec- 
tnc power transfers between systems that are modeled m power flow base case smulatiom 
Therefore, mcremental transfer refers to the additlod amount of elemc power, above the 
base level, that the mterconnected transnuson systems can support or transfer whde con* 
utng to mamtau~ elecmc system rehbhty This mcremental transfer approach pmvldes an 
mdlcatlon of the abhty of the transrmsslon systems to accommodate addhonal transfers after 
all normally scheduled transfers are considered, as well as an mdcatlon of the abhy of these 
systems to cope wrth emergency condlttons 

The NERC defin~tions have been wrdely used and are genedy accepted throughout 
the industry The baslc phdosophy suppomg these defhtions reinam unchanged but the 
addmod clatlficattons and examples m this report should provlde an mcreased understand- 
mg of the nature of transfer capabhty 

Today, the recommended baslc NERC transfer capabhty measures ate "Fmt 
Contmgency Incremental Transfer Capabhty @ClTc>" and "Fm Contmgency Total Transfer 
Capabhty (FCTTC)" The FClTC approach recogruzes the effects of all elemc power trans- 
fers, both n o d  base and mcremental, and represents the total amount of electnc power 
that can be transferred between two entltles whde conmutng to nmnm system rehabhty 
For consistency, ~t is recommended that transfer capabhttes d e t m e d  accordmg to the def- 
lflltlons of FCITC and FClTC be used m reportlng to NERC and others The reported transfer 
capabhy values should be apphcable to peak demand system condtlons If reported trans- 
fers are for other than peak demand condltlons, the condltlons for which rransfers are report- 
ed should be so stated 

FCITC is the amount of elecmc power, mcremental above normal base power t .  
fers, that can be transferred over the mterconnected transmsslon systems m a rehable manner 
based on all of the followmg condttons 

1 For the exlstmg or planned system configuration, and wth normal (precontm 
gency) operatmg procedures m effect, all fadty loadmgs are w 1 t b  normal 
ratmgs and all voltages are mthm normal h t s ,  

2 The elecvlc systems are capable of absorbmg the dynarmc power m g s ,  and 
r e m m g  stable, followrng a &sturbance that results m the loss of any smgle elec- 
mc system element, such as a Uamrmss~on h e ,  uansformer, or genemtmg m t ,  and 

3 After the dynam~c power m g s  subslde followmg a dsturbance that results m 
the loss of any s u e  elecmc system element as desclrbed m 2 above, and after 
the operation of any automatic operatmg systems, but before any post-contm 
gency operator mtlated system adjustments are ~mplemented, all transmsslon 
fachty loadmgs are mthtn emergency rmgs and all voltages are wrthln 
emergency lrrmts 
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Total Transfer 

Capability (FCTTC) 

Other Definitions 

- 
With reference to conhhon 1 above, m the case where pre-contmgency fadty 

loadmgs reach normal thermal raungs at a transfer levei below that at wh& mifirst conun- 
gency transfer h t s  are reached, the transfer capabhty IS defined as that transfer level at 
whch such normal r ams  are reached Such a trander capabhty 1s referred to as a normal 
mcremental transfer capabhty (NITC) 

FCITC IS the total amount of electrrc power (net of normal base power d e r s  
plus first contd-igency mcremental tmmfers) that can be transferred between two areas of the 
mtercomected transms~on systems in a rehable manner based on condhons 1,2, and 3 m 
the FCITC dehbon above 

The electnc system terms and defin~hons that are key to understandmg the above 
defhtlons of tmnsrmss~on transfer capabhty (FCFTC and FClTC) are described below These 
terms and related electncal terms and ther defhhons are also rncluded m the "Glossary of 
Terms" of AppendLx B 

Normal Base Power Transfers - Elecvlc power tmnsfers that are cons~dered 
by the elemc systems to be representatwe of the base system con&tlons b a g  
analyzed, and wkuch are agreed upon by the pmes mvolved Other transfers, 
such as emergency or economy transfers, are usually excluded 

Normal Rating -The mtmg as defined by the faal~ty owner that speafies the 
level of electncal loabg (genedly expressed m megawatts or other appropmte 
untts) that a f a d t y  can support or wrthstand through the dady demand cycles 
mthout loss of equipment Me of the Eaahty or eqwpment Involved 

Emergency Rating -The ratmg as defined by the fadty owner that spedes 
the level of elecmcal loaclmg ( g e n e  expressed m megawatts or other 
appropmte mts) that a fauhty can support or mthstand for a perrod of m e  
suffiaent for the adjustment of transfer schedules or genmhon m a t c h  m an 
orderly manner wth acceptable loss of eqwpment Me, or other physlcal or 
safety ~ t a h o n s ,  of the faahty or equtpment involved ' l h s  ratmg IS not a 
contmuous ratq  

Normal Voltage Limits -The operatmg voltage range on the interconnected 
systems, above or below n o d  voltage and generally expressed m Movolts, 
that IS acceptable on a sustmed bass 

Emergency Voltage Limits -The operating voltage range on the Intercon 
nected systems, above or below n o w  voltage and gene- expressed m 
lulovolts, that IS acceptable for the tune mff~aent for system adjustments to be 
made followrng a faahty outage or system dsturbance 

b Operating Procedures -A  set of pohaes, praaces, or system adjust 
ments that may be automatcally rtnplemented, or manually implemented by 
the system operator wthm a speafied tune f m e ,  to marntam the operational 

NERC TRANSMISSION TRANSFER CAPABILITY 



NERC 

lntegtlty of the mterconnected electnc systems These actlons or system adjust 
ments may be implemented m antlapahon of or followmg a system contmgenq 
(Wty outage) or system dmrbance, and d u d e ,  among others, operung or 
closing mtches (or arc~ut breakes) to change the system ~~digura t t~n,  the 
rematch of genetahon, and the implementation of dmct control load manage 
ment or mterruphble demand programs 

- Automatic Operating Systems - Speaal proteaon systems (or 
remedial actson schemes) or other operatmg systems Installed on the elemc 
systems that requre no mterventton on the part of system operators for thelr 
operatton 

- Normal (Pre-Contingency) Operating Procedures - Operatmg 
procedures that are normally rnvoked by the system operator to alleviate 
potentd fauhty overioads or other potend system problems rn anba 
patton of a contmgency 

- Post-Contingency Operating Procedures - Operatmg procedures 
that are mvoked by the system operator to mugate or allemate system 
problems after a contmgency has occurred 
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Certarn concepts and tecbcal wes that are necessary to an undentandmg 
of transrmssion trander capabhty are d e ~ ~ l b e d  m each of the fo11owu-g seaons 

The calculahon of transfer capabhty IS generally based on a computer smuiahon of 
the operahon of the mterconnected elecmc systems under a speafic set of assumed operat 
mg condbons Each sunulabon represents a mgleusnapshotnof the operabon of the mter 
connected systems based on the pqemons of many factors Among these factors are the 
expected customer demands, generahon dtspatch, the co&gurahon of the mterconnected 
elecmc systems, and the electric power transfers m effect among the mterconnected systems 

Customer demand is Influenced not only by season, m e  of the day, day of the 
week, and weather, but also by demandslde management programs Generation &patch 
is affected by utllt avadabdttv, econormcs, enmnmental and hydrolo~cal condluons or 
htations, and awlable fuel supply Tmsmssion h e  d b d t t y  a pmanly mfluenced by 
planned matntenance and changes less frequently than genmon amhbdtty but when ~t 
does change, it can have a major rnfluence upon fadty loadmgs Other factors that can vary 
are the number, k m o n ,  and amount of multaneous elemc power transfers among the 
mtercomected systems These concurrent transfers mfluence the elecmcal loadrng patterns 
on the system or systems bemg analyzed 

In real-tune operation of mtercomected electrrc systems, many factors are contmu- 
o w  changtng As a result, the elemc power transfers that can be supported on the trans- 
mtsslon systems can vary from one instant to the next The actual transfer capabhty avadable 
at any pmcular tune may Mer  from that calculated m s~mulahon studles due to the fact that 
m the s1mulahon studles only a h t e d  set of operatmg con&hons can be evaluated, whereas 
m real tme, wdely Merent condtttons may exist For this reason, the transfer capabdthes 
denved from smulation studles need to be mewed as mdlcators of system capabdtty Several 
control areas can now calculate first contmgency -mental and first contmgenq total 
transfer capabdty h t s  on a real m e  basis from the f a d t y  thermal ratmg perspemve %s 
on h e  capabdt y allows these control areas to moddy theu m&er or mterchange schedules 
throughout the day That IS, the real tune d&om could allow scheduled transfers to 
exceed prewously detemmed off-he h t s  when ~t IS safe and feaslble to do so, or they 
could further h t  transfers below prewously determmed off h e  h t s ,  dependmg on actual 
system condthons 

The transfer capabhhes reported to NERC are generally the first contmgency 
memental (FCITC) or first contmgency total (FmQ transfer capabhues for projected 
peak customer demand condlhons Because of the vanabd~ty of transfer levels and the 
complmty mvolved m thea calculahon, some elecmc systems prefer to report a range of 
poss~ble transfer capabhtles rather than a srngle transfer capabdtty value When a range 
is reported, an appropmte bnef explanahon should accompany the reported transfer 
capabrlihes 
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Parallel Path Flows 

Non-Simultaneous and 

0 Simultaneous Transfers 

The m f e r  of eleculc power m ac mterconnected transrmsslon systems generally 
cannot be directed along speufic transrmsslon lmes (or paths) or predetermmed routes 
except m some h t e d  apphcattons where those routes are controlled by phaseshdtmg trans- 
formers, thynstorcontrolled senes capacitors, or the U e  Therefore, electtlc power transfers 
m ac systems wrll be Wbuted ,  m vatyrng degrees, on all transrmsslon paths between two 
areas The resultant transmsslon h e  loadmgs wdl be m accordance with known eleculcal 
network relat~onshps, but may not be m accord with any contract or agreement that estab 
hshed the scheduled transfers between the two areas 

When such electrrc power transfers between two areas b b u t e  onto the fadtles 
of other mterconnected systems not contractually (or drectly) involved m the agreement 
between the transactmg pmes, the untended elemc power flows on these naghbomg 
or adjacent system faahtles are known as "parallel path flows " In some cases, the parallel 
path flows may result m transmssion hutattons m the Imghbo~g  or adjacent systems, 
whch can h t  the transfer capabhty between the two contractmg areas 

Parallel path flow 1s a complex transrmsslon system phenomenon that can affect 
many systems of an mterconnected network, espe- those systems electrically near the 
transactmg systems As a result, transfer capabhty determattons must be suBuent in 

scope to ensure that ne~ghbomg or adjacent interconnected system h t s  are recogtllzed 

As explamed m the Introductron and Figure 1, transfer capabhty rnvolves the move- 
ment of elecmc power from one area of the mterconnected transmsston systems to another 
Transfer capabhty from Area A to ~ t s  mterconnected naghbors (Areas B and C) IS generally 
evaluated by smulatmg transfers from Area A to Area B mdependently, then from Area A to 
Area C only, and so on These mdependently denved transfer capabhttes are not concurrent 
wth any other (A to B, B to C, C to A, etc ) area transfers Therefore, each of these rndepek 
dent transfer capabhttes (AreaA to Area B only, etc ) is referred to as a "nonsmultaneous" 
transfer capabhty from one area or system to the other 

Another type of transfer capabhty reflects the capabhty of the rnterconnected sys 
tems to conduct smultaneous or multtple transfers concurrently (e g ,from AreasA and C to 
Area B concurrently) 'Rm transfer capabhty is developed m a manner sutlllar to that used for 
non smultaneous capabhty, except that the mterdependency of transfers among the several 
areas 1s taken mto account The transfer capabhty so denved 1s referred to as the "smultane 
ous" transfer capabhty from Areas A and C to Area B 

No general numerrcal relaaonshp msts between smultaneous and non sunultane- 
ous transfer capabhaes A sunple addtton of the non-sunultaneous transfer capabhbes, Area 
A to Area B and Area C to Area B, IS not appropmte to d e t e m e  the capabhty for smultane- 
ous transfers from Areas A and C to Area B In fact, an Area A to Area B transfer can s~gruficant- 
ly affect a comadent Area C to Area B transfer, pamcularly Lf both transfers are h t e d  by a 
common set of faahttes The smultaneous transfer capabhty may be lower than the sum of 
the mdrvldual non smultaneous transfer capabhttes 

The calculauons of non smultaneous and smultaneous power transfers are gened- 
ly performed on an mterconnected system s configurauon representatwe of the base system 
condttlom bmg analyzed and whch are agreed upon by the pames mvolved These base 
conclltlons may or may not mclude normal base power transfers The non smultaneous and 
smultaneous transfers would be addttonal to these normal base power transfers 
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NERC 

The abthty of ac electric tI;msrmsslon systems to rehably transfer elemc power may 
be h t e d  by any one of the followtng 

a 
Thermal Umits -The flow of electrtcal current m a conductor or elemcal 
fadty causes heatmg of the conductor or fadty Thermal h t s ,  m the form of 
E a d t y  normal and emergency mttngs, lestabltsh the maxunum amount of current 
over a specified pmod that a transmsston h e  or electrical fadty can conduct 
before it sustruns permanent damage by overheatmg or wolates pubhc safety 
ground cleamce reqwments due to conductor sag 

Voltage Limits -Adequate voltage must be mamtmed on the transrmsslon 
systems at all tunes, tncludmg dunng and after a system conmgency (faahty 
outage) As electrruty s uansmttted along a transmtsston h e ,  reslstme and 
reactive power losses are m m e d  and a voltage drop occurs As an mcreasrng 
amount of elematy is transferred, restsuve losses tncrease and mcreastng 
amounts of reactive power are r e q d  to support system voltages Reactme 
power s needed throughout the rransmtsson transfer paths, and, m pmcular, 
m the mportmg (recetvtng) area or area of generatmg capaaty defiaency 

The reason for an electrtcal supply defiaency is often the outage of one or more 
generatmg wts If the major portlon of reamve power m the defiat area is 
normally supplted by the outaged generators, then the asmated reacttve power 
of these mts wdl also be d a b l e  The result can be unacceptable system 
voltages at electrtc power transfer levels that may be lower than those transfer 
levels for whtch transmsion fadty  thermal overloads would occur dunng srngle 
contmgenaes In add~on, the nonlinear charactemttc of reacttve power can 
exacerbate the voltage decay of a defiat area As voltage d e h e s  m an area, the 
effectiveness of mstalled reactlve support (shunt capacitors) and h e  dmgmg IS 
dunshed by the square of the voltage Muwnum voltage h t s  can estabhsh the 
rnammum amount of elemc power that can be transferred wthout caustng 
damage to elemc system or customer fadttes, or a "voltage collapse " A mde 
spread collapse of system voltage can result m a blackout of portlons or all of the 
mterconnected systems 

Stability Limb - A bastc tenet of reltable system destgn 1s that the mtercon 
nected systems should be capable of m v l n g  dtsturbances, comadent wtth safe 
maxtmum electric power transfers, through the uanstent and dynamtc m e  pen 
ods (from mdkconds to several mutes, respecttvely) followrng the hsturbance 

All generators connected to ac mterconnected tmnsmsaon systems operate m 
synchromsm mth each other That IS, they operate m l&ep wth each other 
at the same frequency (nommally 60 cycles per second m the Umted States and 
Canada) Immehately followrng a system dsturbance, generators begm to 
oscrllate relattve to each other, causmg fluctuabons m system fkquency, h e  
loadmgs, and system voltages If the dsturbance is mmor, the osdattons wd 
dmmsh and damp out as the electnc systems attam a new, stable o p e m g  
pomt If a new, stable operating pomt rs not quickly estabhshed, the generators 
wdl hkely lose synchron~sm wtth one another, and portlons or all of the mtercon- 
nected systems may become unstable The result may be damage to equtpment 
and the uncontrolled mtermpuon of electrtc supply to customers 
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Transrmsslon system &er capabhty 1s calculated using computer network mu- 
hhon software to represent antlupated system opmtmg con&hons Each such smulahon 
reflects a "snapshot" of one spedc  combmhon of system con&tions Transfers between 
two areas are deterrmned by mcreasmg transfers from a normal base transfer level until a 
system h t  IS reached, t a h g  mto account the most mud srngie conmgency faul~ty outage 
and ~ t s  system l h g ,  voltage, and stabhty effects 

The Merence between the normal base power transfer level and the total W e r  
level at a transmsslon system h t  is known as the !%st contmgency mcremental transfer 
capabdtty (FClTC) The transfer level at the h t  IS the first conttngen cy total Cbase plus 
mamental) transfer capabhty Several such representatwe snapshots are sunulated 
p e l h g  a range of transfer capabhty values that m@t be expected Th~s approach s 
referred to as a determumtic approach to transfer capabhty It s the more common method 
of calculatmg tmsfer capabhty In more sopbcated techmques, probabhty values are 
asslgned to each snapshot, ylelhg a probabdtty ~ b u h o n  of transfer capabhty 

The mtent of a transfer capabhty calculation is to deterrmne a rransfer value havmg 
the followmg general chamctensucs 

Represents a reahmc operamg condhon or expected future operamg condhon. 

Conforms wth the reqmments of the msfer capabhty defhtlons 

Considers sm@e contmgency fadty outages that result m con&hons most 
remmve to electnc power transfers 

These charactmstlcs are broad enough to be apphcable to electllc systems 
generdly, but are also spedc enough for consistent apphcahon and mterpretahon Spedc 
recommendahons for perfomg transfer capabhty calculahons that are m accord wth 
these charactemcs are bnefly Qscussed m the follomg semons 

Transfer capabhty values may be based on alternatmg current (norhear) smula 
hons or dvect current (hear) smulatlons of the mterconnected trammss1on systems Dlrect 
current m W o n  tehques  are an eftiuent means to screen the transmsslon systems for 
the most mhcal contmgencles and ther system effects, and to appromate the transfer level 
at whlch those contmgencies are h t m g  Transfer values detefrmned by such hear s d a  
hons should be verrtied by alternatmg current smulatlons where voltage, reacttve power 
supply,or stabdtty problems exlst, or to ensure that these problems do not exst at or below 
the transfer level ldentrfied by the &ect current sunulahons Appropriate dynamc demand 
models should be used m these nodmeat smulat~ons as they can have a s~gnrticant effect 
on the results 

The base case configuration of the mterconnected systems should be representahve 
of the systems belng sunulated, mcludmg any long term generatton and transrmssxon outages 
that are expected The achvatlon of any operamg procedures normally expected to be m 
effect should also be rncluded m the smulahons 
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Generation Dispatch 

Voltage and 
Reactive Power 

The generabon dtspatch of the mterconnected systems bemg slfnulated should gen- 
e 

erally follow the gmdelmes described below 

Normal Base - The generatlon dispatch should be real~stlc for the system con 
d~tlons b a g  mulated 'Ibs dlspatch should be the same as that used for the base 
case for other s t u b  of the same customer demand level and system co~gura&.~on. 
The base case electnc power transfers pmwde the reference for mcrementap values 
of transfer capabhty The net of base case transfers plus the Incremental transfer 
at which a system hutahon IS reached is the total transfer capabhty 

Nonutility Generators - NonuUhty generators, exempt wholesale generators, 
and qualrfyrng hdttes should be modeled and dspatched at thew representatwe 
operatmg condtlons for the system con&ttons under study 

Exporting (or Sending) Area - In the expomg area, the generatlon a 
mcreased on an economic, enwonmental, or other appmpmte w a t c h  bass, up 
to the h t  of the Installed generatmg capaclty Nonexistent generators should 
not be used to smulate elecmc power transfers If add~ttonal transfers are 
requrred to test the mterconnected tmxrmsslon systems' adequacy, transfers mto 
the area from outs~de genemtmg sources located m other adjacent systems can 
be smulated, or other generaaon &spat& ad~ustments can be made, pmwded 
the dtsmbutton of loadmgs among transmssion faahhes m the area of mterest IS 
reahshc Customer demands m the expomg area may also be reduced so that 
addrttonai tmmfers can be scheduled from actual generators pmded the 
mulated con&ttons are realtsttc Further, the d t m g  transfer capabhty should 
be reported as b a g  from generatton sources outs~de or beyond the reportmg 
area or for the reduced arpomg area demand level 

Importing (or Receiving) Area - In the mp0rt.q area, the generaQon IS 
decreased on a reahst~c &spat& bass for the transfers b a g  tested Generator 
reactwe supply m the mpomg area should be moddied for consstency with 
generator real power output levels System security, capaaty margms, and voltage 
h t s  must be preserved If addthonal transfers are reqmd to test the mtercon 
nected tmnsmmlon systems' adequacy, customer demand m the mpomg area 
may be mcreased m reasonable amounts provlded the dlstnbuhon of loadmgs 
among transmsslon faches m the area of mterest is reahstlc Further, the result 
mg transfer capabhty should be reported as bemg for the mcreased mpomg 
area demand level 

The computer smulattons should venfy the capabhty of the mterconnected aan~rms- 
son systems to support acceptable voltage levels at the detemed tmsfer capabhty level, 
mcludmg the effects of any reactrve power supply htattons The reactme capabhty of all gen- 
erators and reactwe sources should be appmpmtely modeled wthm  the^ respective h t s  

It is espeaally Important m smulatmg the outages of generatmg u t s  that reacme 
power output be removed along wth the real power output It is equally mportant to have 
accurate reactlve power h t s  m these smulatlons A generators reactlve capabhty may be 
s ~ g ~ c a n t l y  h t e d  by the destgn of the auxhary system, the generator stepup transformer, 
the mmmum excltatlon h t e r ,  nunmum or m m u m  genemon huts, or by other opera 
tlonal consideratr.ons 
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Demand Levels 

Demand-Side 
Management 

System Contingencies 

Extrapolation of 
Transfers 

Excluded Limitations 

The n o h e a r  relahomhlp between reacttve power requtrements m the mportlng 
area and elemc power transfers must be recognaed Swtched reachve devlces or dynaffuc 
reacttve sources should also be appmpnatety modeled for normal and transfer con&bons 

Base case demand levels should be appropmte to the system condhons and cus 
tomer demand levels under study and may be representative of peak, off-peak or shoulder, or 
ltght demand condltlons Although transfer capab~hhes ate generally reported to NERC for 
peak customer demand condthons, knowledge of transfer capabhty h t s  at other demand 
levels fi also unportant for the rehable operation of the elecmc systems 

In the system smulauons, the demand levels, espeaalfy the peak rnternal demand 1 levels, should be rn of mclwect demand side management programs In contrast, the 
dmct control load management and conmctually mtemptible demands should generally be 
rncluded m (not subtracted from) the rnternal demand levels However, the representabon of 
dmct control DSM programs depends on speac  contract terms and the pmcttces of the 
m&vtdual elemc systems employmg these types of duect control (load management and 
mterruphble demand) DSM programs 

Sufiiaent genemon and transmssion system sm@e conmgenues should be select 
ed for sunulated testtng to ensure that the f a d t y  outage most restnave to the transfer bemg 
studed is mcluded The conttngencles studled should be conastent wtth m&vtdual electnc 
system or Regional Counal plannmg mtena or gudes, and may m some mstances d u d e  

1 mulbple conmgenues, d appropnate, such as the outage of transmsson clrcuts usmg 
common towers or rrghtsof way 

A lmted amount of hear extrapolahon and mterpolahon can produce useful 
results d done ju&uously, but transfer levels should be verrtied by alternatmg current slmula 
hons Where no h u t s  are found at a test transfer level, the transfer capabdtty should be 
reported as "X+" MW, where "X" ts the htghest test transfer level smulated 

Transfer capabrltty h t s  are deterrmned by the overall Interconnected systems 
When the loadmgs of c e m  lower voltage electnc faahties remct calculated transfer capa 
bhty, these transfer capabhties and thm h t m g  fauhtres should be reported For conssten 
cy, lt IS recommended that such lower voltage htations be excluded from the analyss only 
on the bass of one of the following two con&tlons 
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Dynamic 
control systems 

Distribution 
(or Revon*) 
Factor Cutoff 

1 An estabhshed and clocua~ented opemmg procedure ansts for ehrunatmg the 
d d  or m c t m e  codtton In -on, no restnctme condbons wdl be 
placed on the mplementahon of these pzocedum For these stuattons, &er 
capabrltty should be documented as haPlng been calculated wrth the opemtmg 
procedure m effect, or 

2 The resmctme or h t m g  hdty has mrnrmal or no adverse effect on the 
rehabhty of the electrrc supply systems (I e ,the outage of the hahty IS not 
hkely to lead to w 1 d q m d  or ascadmg outages) System ikuhts.es having a 
very low cktnbut~on or response factor, as d m b e d  m the "Lhstnbutton (or 
Response) Factor Cutoff sectton below, should generally be excluded from the 
calculahon of transfer capabrltty 

Where &er capab111ty values are based on the exclus~on of such restnchons, 
thrs exclusion should be documented as a part of the study results 

The base and &er con&ttons for conmuowacting dynmc control systems, 
such as stat~c var compensators, synchronous condensers, portlons of HVDC systems, phase- 
sMmg transformers, and other s~rmlar devices, must be clearly defined for the system 
con&ttons under study 

Dsmbutton factors, used m the calcuhon of tmmfer capabrltty and other system 
analyses, measure the elecmcal effects that an elecmc power tmx$er has on system h&es 
or that an outage (or removal from semce) of one system element or faahty has on the 
remainmg system fhahes h e  outage cbmbution factors (LODFs), power transfer dm-ibu- 
tron factors (F"I'DFs), and outage transfer &bution factors (OTDFs) that can be used to 
eshmate FClTC and FCITC values are defined m Appendur B 

A m m o n  (or response) factor cutoff IS the suggested mumum level or 
magnitude of LODFs, PTDFs, and OTDFs comdered s@cant and used la tram$er capabrltty 
calculat~ons or other system analyxs LODFs, PTDFs, and OTJlFs below 2-3% are not 
g e n e  comdered m detemmmg transfer capabrlthes 

This suggested cutoff level may be more st@cant to a lower voltage f a d t y  with a 
lower normal or emergency ramg than lt IS to a hgher voltage f a d t y  wrth a hgher normal 
and emergency ratrng For example, a 2% FTDF on a 138 kV h e  for a 1,000 MW transfer 
(or a 20 MW change m loadmg on the h e )  s a more s~guficant portlon of the emergency 
thermai ramg of a 138 kV h e  than lt IS of an emergency thermal ratmg of a 345 kV h e  

The above suggested dsmbutlon factor cutoff should not be unnrersally apphed 
wrthout good engmemg judgment Any cnttcal fadty with a dm-ibuixon (or response) 
factor below the cutoff should stdl be closely momtored m the analyses to ensure that ~ t s  
fadty h t s  are not exceeded and that system rehabd~ty wdl be inamtamed 
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The NERC defimhons for FCITC and FCITC ax mended to foster and promote 
comstency m calculamg and r e p o w  electric system mn&er capabhty However, ,d 
Regional, sub~ona l ,  power pool, or mdmdual system calmkitton methods or e h t y  
mtem or p d e s  are more restnctrve than the system ~0n&h0nS m the FCITC and FCITC 
defimons, the m a  restnctme calculation method or rehbhty cntem or p d e s  must 
be observed 

The Regions, subwons, power pools, or mdmdual systems have the primary 
respombdity for the rehabdity of bulk electtrc supply m theu Regtons or areas These enhues 
also have the respombhty to develop theu own appmprnte or more detaded plannmg and 
0p-g &ab&ty cntena or pdes, mcludmg those pertatnrng to mwfer capabdiq, that 
reflect the dwerstty of mdmdual electric system dmmWmSm, geqpphy, and demogtaphcs 
for theu areas 
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The tmnsfer capabhty calculatton gwdehnes m tlm report are rntended for geneml 
a 

use and are deslgned to be fl&ble enough to be adaptable to the vary~ng arcurnstances m 
different areas of the Umted States and Canada However, they are also specrfic enough to 
promote a common understandmg and mterpretatton of tmnsfer capabhty concepts The 
gwdehes are based on sound techmcal cons~derations recogntztng the elecmcal and opera 
ttonal charactemcs of the mtercomected tr'ansmtsston systems 

Electnc transmtssion systems have fimte capabhbes that are based on an expected 
use pattern and are governed by the laws of physics, and safety and reltabhty considemhons 
These systems cannot provlde unluntted transrmsslon semces for all partles at all m e s  
When transmaon systems become loaded to thetr d e r  capabthty h t s ,  addtttonal 
transmsslon servlces can only be accommodated by adlustmg or curtadmg some exlsttng 
servlces or, m the longer term, by expandmg the tmsmssion systems 

Electrrc transmston systems are planned and destgned to be responswe to a range 
of constantly chanpg operattonal parameters These parameters, among others, Include 
changmg customer demands, generatton avadabhty and dtspatch, and the elecmcal character- 
lstlcs of the transmsslon fadttes Therefore, the deterinmatton of the capabthty of the 
mtercomected transmsslon systems to support e lemc power transfers s compltcated 
The transfer analyss requlres a thorough understandmg of the rnterrelattonshlp of the 
operattonal parameters and therr effects on the performance of the transmtsston systems 

Tmmssion systems deslgned to serve a projected range of operattonal parameters 
may not be capable of supporting a large change m one or more of these parameters, or a 
s lwcant  change m the system uses that may be mposed upon them When the voltage or 
stabhty h t s  of the systems or the thermal h t s  of md~vtdual transmslon fachttes are 
reached, the capabhty of the mtercomected systems to support addtttonal transfers 1s also 
reached Addtttonal transfers can only be accommodated by 

Reduang the loadmgs on the comtmned faclttty(tes) by etther changtng some 
operattng parameter, such as chanpg generatton dtspatch or reducmg customer 
demand, or 

* M-g the configmmon of the extstmg facltttles or reconfigurrng the 
mtercomected systems by the addttton of new transmsslon fadttes 

No comprehenstve and mversally appltcable procedure exists for determmng the 
"adequate' or "appropmte"leve1 of transfer capabhty that WYII ensure rehable semce at all 
tlmes The adequate level of ttansfer capabthty for any mdtmdual electnc system 1s a complex 
determatton It rnvolves analysts of a number of system performance and configuratton 
issues, mcluudmg an evaluatton of the system benefits to be adueved System sue and locatton, 
the sEe of walled generatmg untts, the dtstnbutton of customer demands to be served, the 
strength of the transmsslon system configuratton, and the antlapated use of the system are 
some of the key parameters that wdl affect transfer capabhty For each electnc system or 
potentla1 trammsaon user, the objectives and benetits to be achteved from Merent levels 
of transfer capabhty wffl be untque and must be evaluated by an analyss of the spedc  
parameters appropnate to each system 
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The development of mterconnectton h e s  among electnc systems is pursued for a 
mde vanety of reasons Some directly address rehbdity matters, whlle others address e n m n  
mental or economc concerns Each electnc system must analyze and define its own transfer 
capabdity goals Ail s~gntficant uses of transfer capabdity must be adequately evaluated 

As the electnc systems evolve m a more competltwe elemc power market, demands 
for use of the transmslon systems wdl mcrease The need to p m d e  tmmmsion services, 

for both uuhbes and nonuuhtles, r a w  a number of rehabdity concerns mcluudtng mcreased 
cransmssion system loadmgs, parallel path flows, and Increased coordmatlon problems 

The plannmg and operation of the mterconnected electnc transmsion systems 
m the Umted States and Canada are conducted m accordance mth NERC rehabdity mtena 
and p d e s  The Rvons and thm member systems also have establshed adhtlonal m t m  
and p d e s  deslgned to matntarn the secunty of thm transmsson systems for the more 
probable contmgencies Although there have been a few mstances of locahed mterrupaon 
of electrrc supply to customers, mdespread cascadtng transmssion outages generally have 
been prevented 

AU users of the tmnsrmssion systems must also adhere to accepted phnmng and 
operatmg cntena and gudes designed to m m m  elemc system rehabdity as described m 
NERC's lblzaes, Procedures, and Pnnaples and Guldes for Plannzng Relzable Bulk Electric 
Systems, its Polzczes for Interconnected Systems Operatton, and its Operatzng Guzdes 
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Example 1 Transmaon Transfer Capabhty from Area A to Area B wrthout 
Base ScheduledTmsfers, and a Clockmse Loop Flow A-5 

Example 2 T m m s i o n  Transfer Capabhty from Area A to Area B mthout 
Base ScheduledTmsfers, and a Countercloclmse Loop How A-12 

Example 3 Tmsms~on  Transfer Capabhty from Area A to Area B wrth 
a 500 MW Base Scheduled Transfer from Area A to Area C A-1 4 

Example 4 T m m s l o n  Transfer Capabhty from Area A to Area B wrth 
a 500 MW Base Scheduled Transfer from Area B to Area A A-16 0 

Example 5 Transmsion Transfer Capabhty from Areas A and C to Area B 
mthout Base Scheduled Transfers, and a C l o h s e  Loop Flow A-18 

Example 6 Transmsion Transfer Capabhty from Area A to Area B wrth 
a 1,000 MW Base Scheduled Transfer from Area C to Area B, 
and a Specla1 Proternon System Installed A-22 
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Thts appendur Illumes by means of a sunplrfied mterconnected elecmc systems 
network the key concepts and dehhons of tr;msrmsslon transfer capabdtty desctrbed m the 
mam body of ths document SpeaficaUy, sur examples flustrate, m a mphfied manner, how 
transfer capabhttes are calculated and reported 

Thts overview bnefly desmbes the interconnected systems network, the general 
methodology, and the transfer capabdtty debhons on which the examples are based It also 
d u d e s  a summary of the transfer capabhty results for each a m p l e  A detded desmptton 
of Example 1 and summary dempttons of Examples 2 through 6 follow h s  ovemew 

Dedption of the lnterronnected Systems Network 

The sur examples all reference the same sunplrfied interconnected systems network 
Blgure 1) Three electnc systems, deslgnated Area A, Area B, and Area C, are mterconnected 
vla three u;msrmsaon paths, path A-B, path A-C, and path B-C Each transmsslon path, m 
turn, IS compnsed of two parallel mterconneaon transmsslon hes, h e  #1 and h e  #2 Each 
Area, m Itself, 1s an elemc system compnsed of several generatmg mts, &spersed customer 
demand, and transmsslon hes, none of whch are exphatly shown on Flgure 1 or used m the 
examples Rather, the mternal elemc system m each Area 1s symbohcalty deslgnated by a 
generator (G) and a customer demand (D) arrow 

In the examples, ~t IS assumed that the tmmmslon h e s  connecttng the Areas d u d e  
both the mhcal angle conagency (hdty outage) as well as the lmtmg transmson Eaahty 
or element for elemc power transfers between and among thesekeas In an actual mtercon- 
nected network, the mttcal smgle transmaon system faahty that m out of s m c e  and the 
h a g  mrmsslon hdty may be located anywhere m the en- mterconnected network, 
~ncludmg mthm the mternal system m each Area. 

In the sur examples, lt IS assumed that each of the two mterconnecbon rransrmsslon 
h e s  between Areas A and B (and whtch compnse path A-B) has a normal thermal ratmg of 
950 megawatts 0 and an emergency thermal ratmg of 1,100 M W  Each of the two h e s  
between Areas A and C, and Areas B and C has a normal thermal ratmg of 850 MW and an 
emergency thermal ratmg of 1,000 MW These ratmgs of the two transrmsaon h e s  mtercon- 
nectmg the Areas are summatlzed below 
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In general, the abhty of the mterconnected systems network of Figure 1 to rehab@ 

Uxnder electnc power may be h t e d  by any one of three condttlons, name& thermal h t s i  
system voltage h t s ,  or system stabhty h t s  For the purposes of these examples, ~t IS 

assumed that only the thermal capabhty of the mterconnectlon transmslon h e s  wdl h t  
the elecmc power transfers and that voltage and stabhty h t s ,  for mpl~aty, do not apply 

The two methods gene* used m r e p o m  mnsmmon transfer capabhty are also 
Included for each example The first reportrng method, used pnmady m the Eastern Intercon 
nection, presents transfer capabhty malts m terms of electnc power transfer capabhty between 
"Areas" (or electric systems) The second reporbng method, used prunanly m the Western Inter 
connection, presents transfer capabhty m terms of mdtmdual "tmsmmon path" capabhttes 

Although the rnterconnected systems network of Figure 1 rernarns the same for the 
SIX examples, Merent assumed base system condtlons m each example result m Merent 
transrmsslon tmmfii capabhbes among Areas& By and C 

In each example, the base condtlons are representatwe of a Merent set of spea 
fied genemtlon, customer demand, and base scheduled transfer assumptions Computer smula 
uons performed on those base system con&tlons determme the transfer capabhtles between 
and among the Areas as well as the transfer capabhttes of the transrmsslon paths connectmg 
the Areas under the F m  Contmgency Incremental or First Contingency Total Transfer Capabrl 
lty BCITC or FCTIC, respectively) defimtlons dembed m the mam body of tlYs report 

The transrmsslon &er capabhbes for the syr examples are summarued m the 
followrng table It mcludes the base condttlons, the base scheduled transfers m effect, the mb 
cal angle conbngency tmsrmssmn fadty, the h t m g  transmmon f a d t y  and ~ t s  emergency 
thermal ratmg, and the transfer capabhty from AteasA and C to Area B for var~ous assumed 
base condtttons, as well as the transmsson path transfer capabhtles of paths A-B, A-C, and 
B-C These examples show how FCITC and FCTTC can vary for the same mterconnected 
electtrcal network under different base system condtuons They aIso dustrate that the calculat- 
ed tmsfer capabhtles are only "snapshotsn of the transfer capabhty at a wen moment for this 
network The key features of each example are dembed below 

Example 1 - Shows the amount of electnc power that can be transferred from Area A to 
Area B under a speafied set of base system conhtlons 

Example 2 - Illumtes for a drfferent set of base condtttons the effects on the AreaA to 
Area B transfer capabhty of Example 1 

Example 3 - Shows the mpact on the Area A to Area B transfer capabhty of Example 1 
when an anstrng base scheduled transfer IS m effect betweenAreaA and 
Area C 

Example 4 - Shows the unpact on the AreaA to Area B W e r  capabhty of Example 1 
when a base scheduled tmnsfer con&tlon austs m the opposlte chctlon, 
that s,a transfa£mmArea B toAreaA. 
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Example 5 - Shows the mumum total simultaneous tmsfer capabhty firom AreasA and 
C to- B It dustrates that the maxunum nonamultaneous AreaA toArea 
B transfer capabhty and the maxmum nondtaneous  Area C to Area B 
transfer capabhty cannot be added to obtm the maxunum total srmultane 
ous transfer capabfity from Areas A and C to Area B 

Example 6 - Shows that, m certam cxrwmmces and when system cond~ttom pemt, 
specla1 proteaon systems (or remedral actlon schemes) may be used to 
marase transrmss1on transfer capabhty These systems or schemes are 
automated and generally fast actmg, respondmg to system contmgenaes 
much faster than system operator actlon They are not uversaUy apphcable 
to all electnc systems 

The SLX examples also dustrate that different transrmsslon transfer capabfity values or 
levels can be reported to describe the same network condItrons and transfer capabhty luntts 
depenhg on the reportmg method ("area mterchangen bass or "transrmsslon pathn bass) used 

I Example 1 I Example 2 
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Example 1 

Transmission T d e r  Capability from Area A to Area 6 
without Base Scheduled Transfers, and a Clockwise Loop Flow 

Base Conditions 

In Example 1, under base con&hons, each Area (or electnc system) has dtspatched ~ t s  
generatton to saw ~ t s  own customer demands, and no scheduled electrrc power ttansfers mst 
among the three Areas That IS, mter area scheduled transfers from Area A to Area B, B to A, A to 
C,C toA,B to C,andC toB are zero 

A computer smdahon of these mtd or base system con&tlons mdlcates that the 
mterconnected systems network wrll have a net clockwxse elecmc power flow, or loop flow, of 
200 MW from Area A to Area C to Area B and back to Area A Thls c lockw~~ flow results from 
the configuration and genmon &patch wthrn the three mterconnected Areas as they serve 
thm own native b b u t e d  customer demands These base con&uons are shown m Figm El-A 

Calculation of Transfer Capability 

Transfer capabhty values or levels may be based on alternatmg current (nonhnear) 
or drrect current (Imear) computer slfnuiatlons (load flow stu&es) of the mterconnected elec 
trrc systems, and, as necessary, system voltage and system stabhty analyses Smce a 1s assumed 
that only mterconnemon transmsslon h e  thermal ratmgs wrll h t  the transfer capabhty of 
the mterconnected systems network, smphfied drect current smulatlons WID be used m h s  
Example 1 and the f o l l m g  examples These hear  computer smulatlons can determe the 
network response to the var~ous poss~ble elecmc power transfers, m thls case from Area A to 
Area B, the mtial mgle transmrsslon contmgency, and the transmsslon fadty that restrrcts 
or h t s  the tt;msfer capabhty under the angle contmgency condtlon 

The first step m detemmng the AreaA to Area B transfer capabhty 1s to m o m  the 
base case computer smulation of F g m  El-A by mcreasmg genemuon m AreaA and decreas 
mg generation 1nArea B This process contmues untd any s u e  contmgency (or fadty out- 
age) would cause one of the r e m m g  u;msrmsslon fadtles m m c e  to reach tts emergency 
thermal ratmg Assume m thls Example 1 that computer smulatlon  dentd dies one of the two 
tmnsmssxon mterconnemon h e s  betweenAreasA and C as the mtlcal smgle tmnsmsslon 
contmgency and the remauung transmsslon h e  between AreaA andArea C as the h u n g  
faaJltu 

The computer smulmon also shows, wth all the faahtles m semce, for electric 
power transfers from Area A to Area B, 60% of a scheduled transfer wrll flow from Area A to 
Area B on tmnsmsslon path A-B, or 30% on transrmsslon h e  A-B #1 and 30% on Uansmsslon 
h e  A-B #2 The r e m m g  40% of the scheduled transfer from Area A to Area B wdl flow on 
the transmsslon path from Area A to Area C and then from Area C to Area B That IS, 20% of the 
power transfer wdl flow on transmss~on h e s  A-C #1, A-C #2, C-B #1, and C-B #2 The m u  
latlons also show that the outage of h e  A-C #1 wdl result m 50% of the pre-contmgency load 
mg on h e  A-C #1 to mmehately shrft to h e  A-C #2 In addmon, 25% of the pre-contmgency 
loading on h e  A-C #1 wdl be shdted to each of hues A-B #1 and A-B #2, and 25% wrll s M  to 
each of h e s  B-C #1 and B-C #2 
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Area A to Area B Transfer Capability 
Limitins Condtions 

F~gure El-C 
Area A to Area B Transfer Cauabilitv 

Under the Critical ~ont ln ienc~  * 

2.834 MWTmnsfer Umit hmn AmaA to A m  B 

NERC 

When the transfer capabhty h t  on the mterconnected systems 1s reached, genera- 
tlon m AreaA wdl have Increased by 2,834 MW and generanon m Area B wd have been de- 
creased by the same amount The loadmgs on the tmsnusslon paths for b transfer capabdity 
of 2,834 IMW -from A r a  A rn -4reaB are shorn- m F t g m  El -B nTote As for ths m ~ c f e c h ~ ~ t ,  
with all transmssron h e s  m servrce, that the transmslon h e  loadmgs are w r h  thm respec- 
hve normal thermal ratmgs 

In compamg Figure El-A w~th Figure El-B, the smulated operatmg condttions 
show that of the 2,834 MW transferred from Area A to Area B, 60% of the transfer (or 1,700 
MW) wdl flow over transmslon path A-B, resultmg m a net loadmg of 1,500 MW (-200 MW + 
1,700 MW) on path A-B Forty percent of the 2,834 MW transfer (or 1,134 MW) will flow over 
transmsslon paths A-C and C-B, resultmg m a net loadmg of 1,334 MW (200 MW + 1,134 
MW) on pathsA-C and C-B 

Not exceedmg the AreaA to Area B transfer capabhty h t  of 2,834 MW IS essentd 
as elecmc systems must operate on the bas15 that the current system contigurahon can &ably 
mthstand the next contmgency Farlure to operate m thts manner could subject the mteercon- 
nected eleculc systems to fadty overloads, voltage mstabrltty or collapse, or system dynarmc 
w b t y  Any of these s~tuanons can lead to cascadmg and wtdespread elematy supply d s  
ruptlons, and even a system collapse or blackout, if transfer huts are exceeded and a mtlcal 
facrItty outage occurs 

The resultmg network loadmgs under the outage of the mncal transmsslon faaltty 
for the 2,834 MW capaaty transfer from AreaA to Area B are summarrzed m F~gure El-C At 
the transmss~on transfer capabrltty h t  condtnons of Flgure El-B, transmss~on h e s  A-C #1 
and A-C #2 are each canylng 667 MW An outage of transmsslon heA-C #1 will result m an 
unmedtate slxft m flow of 333 MW (50% of 667 MW) to h e  A-C #2 For th~s mtical outage 
condnon, h e  A-C #2 wdl be loaded to 1,000 MW (667 MW + 333 MW), ~ t s  emergency 
thermal wmg No addtional elemc power transfers may be ackeved from Area A to Area B 
under the condtlons smulated because the mterconnected systems network has reached a 
h t m g  transmsron condtnon Under ths mgle contmgenq condttlon, the remammg 50% 
of the precontmgency loadmg of h e  A-C #1 (or 334 MW) wdl be transferred to paths A-B 
and B-C That IS, each transmsslon h e  of paths A-B and B-C wd carry an addtionall67 MW 
m the counterclockwrse k m o n  

Reporting of Transfer Capability 

Two approaches are used m the electnc uaty mdustry to express or report transfer 
capabhty values or levels dependmg on the purpose to be served They Include the "Area 
Interchangen bass and the "Tmrmss~on hth" bass as desmbed below Each of the approach 
es, however, uses the same general snulauon techmques to calculate the electnc power trans 
fer h t s  The Merences he m the statement or repomg of results as desmbed m the 
"Interpretation of Results" semon, rather than m the underlymg calculanon pmaples 

a) "Area Interchange" Bass  
In Example 1, rf the tram&er capabrltty values are reported on an "area mterchangen 
bas~s, as m the Eastern Intercomectlon, the Area A to Area B transfer capabhty 
would be ather the Frst Contmgenq Incremental Transfer Capabhty (FCITC) of 
2,834 MW or the Fmt ContmgencyTotalTransfer Capabhty (FC?TC) of 2,834 
MW FCITC and FCrrC from AreaA to Area B are the same m this Example 1 
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phys~cal mterconr 
However, the trar! 
nected systems h 
mterconnected sy 
Area A to Area B : 
transmssion path 

unt of elemc power, maemental above normal base power 
be transferred over the mterconnected systems m a mhble 
ase power transfer from Area A to Area B IS zero, the m u m  
:r m&er above the normal base power transfer IS 2,834 MW 
capabhty or FCITC from Area A to Area B rs the net of the base 
r zero) plus the mcremental power transfer (2,834 MW) or 

'athn Basis 
I, used m the Western Interconneaon, would report only the 
bhty results of &ample 1 but mth a focus toward 
.on path capabhtles The Fmt Contmgency Incremental 
y (FClTC) concept rs not used m the Western Intercomemon. 
; elemc power transfer condlhons of 2,834 MW from Area A 
I all faaltues m m c e  (F~gure El-B), tmsmtwon path A-B 
500 MW For thls o p m g  condlhon, a hlgher W e r  from 
n pathA-B cannot be &wed because the tangle conm 
lther tmmmsston h e  A-C $1 orA-C #2 would cause the 
e to exceed tts emergency thermal ratmg Therefore, the 1,500 
1thA-B becomes the path A-B total capabhty, whch s report- 
or pathA-B It IS not pem~s~ble for net scheduled power 
mAreas to exceed the capabdtty of the drect paths between 
nple, scheduled transfers from AreaA toArea B would be h t e d  
he bass of pathA-B 

g FCITC of pathA-C IS 1,334 MW However, the approprrate 
lgements must be made -Area C for the 1,334 MW W e r  
m A  to Area B over pathsA-C and C-B If these arrangements 
ziA could W e r  2,834 MW to Area B 

vels mulated m thls example, transnuston path C-B rs not 
transfer capabdtty Therefore, an FClTC for path C-B IS not 

f Results 
ided to demonsmte how transmtsston m f e r  capabhty may 
reported and the care that must be exerased m usmg transfer 
On the "area mterchangen basis, the FCITC from Area A to Area 
ted as 2,834 MW The FClTC from AreaA to Area B on the "area 
would also be reported as 2,834 MW, whde on the "transms 
he FCITC for transnuston pathA-B would be reported as 

reporting methods, the responses are based on the same 
iected tmnsllltss1on system condmons and lurutahons 
lsfer values reported focus on Merent aspects of the rntercon 
n the "area mterchange" case, the focus 1s on the abhty of the 
stems network to support the elecmc power transfer h m  
[n the second case, the focus IS on the abhty of a speafic 
to support a transfer 
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Example 1 

Transfer Capability Calculation Details 

Tmsfer capabthty values or levels should be based on dtemamg current load flow 
mulattons of the mtetcomected transmsslon systems However? k c t  current or hear s m  
ulatlon t e h q u e s  are often used to screen the mtercomected mnsrmsston systems for the 
most cr~tlcal mgle conmgenaes and thetr system effects, and to determme the transfer level 
at whrch those conmgenaes are h m g  T d e r  levels determmed by such hear stmula 
horn should be v d e d  by alternatmg current stmulahorn to ensure that no voltage or reactwe 
power supply problems exlst at or below the h m g  u;lnsfer levels t d e n ~ e d  by the hear 
sunulat~ons Evaluabons of the lntercomected systems for stabdtty htatlons under the trans- 
fer levels tdenttfied m load flow stmulahorn also need to be performed to ensure the stabd~ty 
of the mterconnected systems under the uansfer condhons and any smgle faahty outage 

For the stmpltfied tnterconnected systems of Example 1, h e  outage dtsfnbuhon 
factors, power transfer dsmbutlon factors, and outage transfer dlstnbutlon factors, as defined 
below, wdl be used to calculate m detd the FCRC and FCITC values reported m Example 1 
These dstnbutlon factors are deterrmned from computer sunulahons of the mtexomected 
elemc systems and can be used to "esttmate" tmfer  capabdthes m systems wth thermal Irm 
~tahons These factors can also be used to calculate the FCITC and FCITC values m Examples 
2 through 6 

Une Outage Didbution Factors 

A h e  outage dstnbutton factor (LODF) measures the redstnbutlon of elemc 
power on remaumg system faahtles as a result of an outage (or removal from smce) of a 
angle system faahty or element The redtsfnbutton of the elemc power IS expressed m 
percent (up to 100%) of the precontmgency elemcal loadmg on the outaged faahty LODFs 
for one h e  of each of the three tmsmsaon paths of Example 1 are shown below Because 
of the assumed symmetry m each of the mtecconnechon tmnsrmss~on paths of this mtercon 
nected network example, these dstnbubon factors also apply, respectt~ely~ for the outage of 
hesA-B #2, A-C #2, and B-C #2 

Response (Oh) to Outages of 

Une Line line 
Line A S  #I A 4  #I L C  #1 

A-B #1 Outaged 25 -32 
A-B #2 40 25 -32 

A-C #1 30 Outaged 32 
A-C #2 30 5O 32 
B-C #1 -30 25 @RFd 
B-C #2 -30 25 36 
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Example 1 

1 

It s convention that transrmsslon h e  flaws are "pos~trve" m the drectton from the first 
named h e  t m  to the second named h e  tennrnal For an outage of h e  A-B #1,40% of 
the precontmgency loadmg on h e  A-B #l wdl mtantaneously sluft to h e  A-B #2 As the 
40% (of the distributed flow) 1s a posltive response factor, the mcrernental loadmg on remam 
mg h e  A-B #2 WIN be m the dmmon from Area A to Area B Smdarly, 30% of the pre-contm- 
gency loadmg on h e  A-B #1 wdl be shdted to each of h s A - C  #1 and A-C #2, and m the 
daemon from Area A to Area C Thvty percent of the precontlngency loadmg on h e  A-B #1 
W also be swed to h e s  B-C #1 and B-C #2 but m the drreaon from Area C to Area B 

Power Transfer Distribution Factm 

Computer sunulat~ons are also used to deterrmne power transfer Qsmbutlon factors 
(PTDFs) for an mterconnected systems network PTDFs measure the responsiveness or change 
m the elemcal loadmgs on system Edcrlttles due to a change m the electric power transfer 
from one area to another area. These dmnbutlon factors are expressed m percent (up to 
100%) of the change m power uansfer They apply only for the precontmgency configuration 
of the mterconnected systems under study That IS, mth all facrlttles m semce 

The PTDFs for the mterconnected systems network of Example 1 are shown below 
These factors can be used to determe the responses to power transfers between any of the 
SIX posslble combmatlorn of the three Areas For example, for the network conf3guratlon and 
genemhon dtspatches assumed, and wth all faahtles m semce, 60% of the W e r  from Area A 
to Area B wdl flow over path A-B and 40% wdl flow vla Area C over transrmsslon paths A-C 
and C-B 

TRANSMISSION TRANSFER CAPABILITY 

217 



Example 1 

Single Contingency and Umiting Facility 

Base Conditions - Example 1 
zero s&duk-d TmNfers 

Base Conditions - Example 1 
Under the Critical Contlnaencv 

Computer smulahons, wh~ch combme h e  outage Qstnbuhon factors and power 
&er chmbubon factors, are used to ldentrfy the mhcal smgle transmsslon fadty outage 
and ~ t s  effects on the r e m m g  transmslon fadbes In Example 1, lt was assumed that corn- 
puter smulabon identdied that when AreaA schedules a transfer to Area B, the u-ansrmsslon 
interconnecbon h e s  between AreasA and C are the most restnctrve That IS, for the outage of 
one of the two A-C transmssion hes, the r e m m g  h e  becomes the lunrtmg faclltty for Area 
A toArea B transfers 

These h e  outage and power transfer drmbuhon factors can also be used m e&- 
matlng the FCITC and FCTX for electnc power transfers between and amongAreasA, B, and 
C The calculabons of FCITC and FCTTC for electnc power transfers from Area A to Area B 
usmg these factors are descnbed below for the con&ttons of Example 1 

Calculation of KITC - Example 1 

The base elecmc power flow conchbons of Example 1 are shown on Flgure El-D 
(Same as F~gure E l  -A) 

If ttmsmsslon heA-C #1 IS out of semce under base conchhons, the resultmg 
loadmg on h e  A-C #2 wdl be 

(Flow on h e  A-C #2) + (LODF) (FIow on h e  A-C #1) = Flow on h e  A-C #2 wrth h e  A-C #1 
out of semce 

lOOMW+(050)(10OMW)= 150MW 

Figure El-E shows the electrrc power flows on the mterconnected systems network 
follomg the outage of h e  A-C #1 under base conchbons 

A next step m the calcuhon of FClTC IS to determme the fractlon (or percent) of the 
elecmc power W e r  Erom AreaA to Area B that appears on h e  A-C #2 (wh~ch IS the assumed 
mnmmon h t m g  fadty) when h e  A-C #1 IS out of m c e  This fractlon (or percent), also 
known as the OutageTder Dmnbubon Factor (OTDF), can be calculated as follows 

O F  of h e  A-C #2) + (LODF of h e  A-C #1) (PTDF of h e  A-C #1) = OTDF 

0 20 + (0 50) (0 20) = 0 30 or 30% 

Th~s OTDF factor means that 30% of any power transfer from Area A to Area B wdl 
appear on h e  A-C #2 when h e  A-C #1 IS out of semce 

.?em Scheduled Trcm@~AmongAreasA, B 
and C, andUneA-C *I out of &?r& 

To determtne the FCITC for elecmc power transfers from Area A to Area B (assurn 
mg no voltage or stabhty system htabons), the Merence between the emergency thermal 
mtmg (ETR) of h t m g  h e  A-C #2 (or 1,000 MW) and the flow on h t m g  h e  A-C #2 (or 
150 MW) IS dmded by the above OTDF as follows 

(ETR of h e  A-C #2) - (mow on h e  A-C #2) = FCITC 
OTDF 
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Example 1 

Figure El-F 
Area A to Area B Transfer Capability 

Under the Critical Contlntlenw 
2834Mlvlh~ianrferIimitfromAreaA toAreaB 

and UneAC Wl Our of Service 

NERC 

Flgute E1-F (same as F~gure El-C) shows the loadmgs on the ~nterconnected sys 
terns network for the mtlcal h e  outage condtlon (he A-C #1 out of servlce) mth the 2,834 
M W  P m C  &";~?sfer %xi A m  A te Bm em b A g  e.? t ~ n ~ m s * s n  h e  A-C #2 IS 
at ~ts emergency thermal ramg of 1,000 MW 

FCITC IS the total amount of electlrc power (net of normal base power transfers 
plus first contmgency mcremental tmsfers) that can be transferred between two areas of the 
mterconnected tmsrmsslon systems m a rehable manner based on the three conchhons m the 
FCITC defitlhon 

As no scheduled transfers are m effect between Area A  and Area B under base conch 
tlons, the FClTC IS 

Base ScheduledTders + FCITC = FCTTC 

0 MW + 2,834 MW = 2,834 MW 
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Base Conditions - Example 2 
zeroW&dhmg'm 
Among&tA, B and C 

Figure E2-B 
Area A to Area B Transfer Capability 

Limitha Conditions 

NERC 

Transmission Transfer Capability from Area A to Area B 
without Base Scheduled Transfers, and a Counterclockwise Loop Flow 

Base Conditions 

The network co~gurat.on of Example 1 apphes to Example 2 However, m 
Example 2, changes have been made to the mternal generahon dlspatch m each Area to meet a 
dtfferent level of customer demand such that a computer smulatlon of base system con&tlons 
mdcates that the network wdl have a net counterclockwse electnc power flow, or loop flow, 
of 200 MW from Area A to Area B to Area C and back to Area A These base condhons are 
shown m Figure E2-A AU of the other mterconnected network assumpaons are srrmlar to 
Example 1 

Calculation of Transfer Capability 

The method of determmng transfer capabhty IS the same as m Example 1 
However, m thls Example 2, computer s d a h o n  identdies one of the two mterconnectron 
transmssion h e s  between AreasA and B as the mhcal s@e transrmss~on contmgency and 
the remmmg transrmsston h e  betweenAreaA and Area B as the h t m g  hdty 

When the transfer capabhty h u t  on the mterconnected systems is reached, 
genemhon m Area A wdl have mcreased by 2,286 MW and genemaon m Area B wdl have been 
decreased by the same amount The loadmgs on the transmss~on paths for ths  m u m  
rransfer capabhty of 2,286 MW from Area A to Area B are shown m Figure E2-B 

The resultmg network loadmgs under the outage of the mtlcal transmssion fadty, 
h e  A-B #l, for the 2,286 MW capauty transfer from AreaA to Area B are summanzed m Figure 
E2-C No addtlonal power transfers may be achlwed from AreaA to Area B under the con& 
tlons sunulated because the ~nterconnected systems have reached a h t m g  condltlon of 1,100 
MW on transmss~on h e  A-B #2 

Reporting of Transfer Capability 

The transfer capabtllty results of Example 2 may be reported on an area mterchange 
basis or a transmssion path bas~s as follows 

a) "Area Interchange" Bass 
In the Eastern Interconnection, the Area A to Area B transfer capabthty would be 
reported elther as a Ftrst Contmgency Incremental Transfer Capabhty (FCITC) 
of 2 286 MW or a First Contmgency TotalTransfer Capabhty (FCTTC) of 2,286 
MW FClTC and F m C  from Area A to Area B are the same m tius Example 2 as 
no scheduled transfers exlst betweenAreasA and B under base con&tlons 
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Figure E2-C 
Area A to Area B Transfer CawMlitv 

Under the Critical conti~cncy 

NERC 

b) Transrmssmn Path* Bass 
In the Western Intercomechon, only the total tmnsfer capabhty (FCITC) 
results of Example 2 would be reported but mth a focus toward speafic 
tmmmmon path capabhes The FCITC concept s not used m the Western 
Intercomechon Under the h u n g  transfer condthons of 2,286 MW from Area 
A to Area B and wth all facllthes m semce, tmnsmsmon path A-B has a l o w  
of 1,572 MW ~ ~ g u r e  E2-B) For thts operatmg condthon, a lugher transfer h m  
AreaA to Area B on path A-B cannot be aheved because the srngle contm 
gency outage of ather trammaon h e  A-B #1 or A-B #2 would cause the 
remammg A-B line to meed ~ t s  emergency thermal m g  Therefore, on a 
transrmssion path bass, the 1,572 MW 10- on path A-B becomes the path 
A-B total transfer capabhtv, whch IS reported as the FCITC for transmtsslon 
path A-B 

For the W e r  levels mulated m thrs example, tmmmion paths A-C and 
C-B are not loaded to thm total tt;msfer capabhty Therefore, FCITCs for these 
paths are not reported 

c) In-on of Results 
Example 2 demonsmtes the effect of a Merent set of base condtQons on the 
tmsmsson tsansf' capablrny from AreaA to Area B By comparing Examples 
1 and 2, a 400 MW s M  m electnc power &on or loop flow (200 MW 
clockwm to 200 MW c o u n t e r c l ~  because of a change m mternal 
genemon dispatch m the Areas) results m a 548 MW reduchon m the AreaA to 
Am B FCITC and FClTC tmskr capabrlrtxes on an area mterchnge basts The 
400 MW change m base cond~t~ons d t s  m an macase of 72 MW m the 
FClTC of transmsaon path A-B 

Example 2 also dlustmtes that transrmsston transfer capabhty between areas 
or systems IS not one number, but a range of numbers that vanes mth system 
operating con&ons,the cr~QcaI w e  contmgency (or f a d t y  outage), and the 
h t i n g  system f &ty under the w e  contmgency condItton 
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Example 3 

Area A to Area B Transfer Capablnty 
Urnitins Conditions 

Transmisston Transfer Capability from Area A to Area B 
with a 500 M W  Base Sdreduled Transfer h m  Area A to Area C 

Base conditions 

The network cofigwahon of Example 1 apphes to Example 3 Under base con& 
t~ons, however, a 500 MW scheduled power transfer ~XIS& from Area A to Area C Computer 
srmulabon of these base system con&bons results m the tmmwson h e  loadrngs of Ergure 
E3-A All of the other mtefconnected network assumpbons are slrmlat to Example 1 

Calculation of T d e r  Capability 

The method of detemmng tmsfer capabhty IS the same as m Example 1 
However, m Example 3, computer sm.udatIon  dentd dies one of the two mterconnectlon 
transrmsslon h e s  between AreasA and C as the mod  angle tmnsmssion conmgency and 
the remau~ng rransrmsson h e  between AreaA andArea C as the htmg fadty 

When the transfer capabhty h u t  on the mterconnected systems IS ~eached, genm- 
oon mAreaA will have mcreased by 1,834 MW and generabon mArea B will have been 
decreased by the same amount The loadrngs on the mmmsson paths for this m m u m  
transfer capabhty of 1,834 MW from AreaA to Area B are shown m F g w e  E3-B 

The resulmg network loadmgs under the outage of the mbcal transmisson fadty, 
h e  A-C #l, for the 1,834 MW transfer from Area A to Area B are mmmamed m Figure E3-C 
No a ~ b o n a l  power transfers may be actueved from AreaA to Area B under the condtIons 
slrnulated because the interconnected systems have reached a h t l n g  condon of 1,000 MW 
on tmsrmsson h e  A-C #2 

Reporting of Transfer Capability 

The rransfer capabhty results of Example 3 may be reported on an area mterchange 
bass or a tmnsmmon path bass as follows 

a) "Area Interchangen Bass 
In the Eastern Interconnection, the Area A to Area B transfer capabhty would 
be reported ather as a Fist Contmgency Incremental Transfer Capabhty 
(FCITc) of 1,834 M W  or a Fast Contmgency Total Transfer Capabhty (FCTI'C) 
of 1,834 MW FCITC and FClTC from Area A to Area B are the same m th 
Example 3 as no scheduled transfers exst between AteasA and B under base 
condtlons 
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Example 3 

F~gure E3-C 
Am A to Area B Transfer Capability 

Under the Critical Contingency 
1,634 MWThmfer Ihnltlh,mAn?a A to Area B 
Wtb a 500 MW Base M u l e d  T m f m m  

AmaA &Area C and LfneA-C x l  Out oJServlce 

NERC 

b) "Transnussion Pathn Bass 
In the Western Intercomemon, only the total transfer capabhty (FClTC) results 
of Example 3 would be reported but wth a focus toward speafic tcmmsson 
path capabhhes The FCITC concept is not used m the Western Intercomeaon 
Under the h t m g  transfer condttlons of 1,834 M W  from AreaA to Area B and 
mth all faahhes m semce, uansmsslon path A-B has a loadmg of 1,000 MW 
(F~gure E3-B) For thls o p t m g  condtton, a lugher tmsfer from AreaA to Area B 
on path A-B cannot be aheved because the slngle contmgency outage of ather 
m r m w o n  h e  A-C #1 or A-C #2 would cause the mnamngA-C h e  to exceed 
its emergency thermal mug Therefore, the 1,000 MW loadmg on path A-B 
becomes the path A-B total trander capabhty, whch IS reported as the FCITC for 
uansmmaon path A-B 

The correspondmg FCITC of pathA-C is 1,334 MW However, the appropnate 
coordmatton arrangements must be made wrth Area C for the 1,334 MW transfer 
to be made from AreaA to Area B over paths A-C and C-B If these arrangements 
are made, then Area A could transfer 1,834 MW to Area B 

For the transfer levels smulated m ths example, transmmon path C-B IS not 
loaded to its total capabhty Therefore, an FCITC for th~s path is not 
reported 

c) 1nterpretab.on of Results 
Example 3 demonmites the effect of a base scheduled transfer of 500 MW from 
Area A to Area C on the transmsslon transfer capabhty from Area A to Area B A 
compmson of Examples 1 and 3 shows that the base msfer reduces the FCITC 
and FClTC from AreaA toArea B by 1,000 MW on an area ~nterchange bas~s 

On the tmsmsslon path bass, the 500 MW scheduled transfer from AreaA to 
Area C reduces the FCTTC of transmsslon path A-B by 500 MW In Examples 1 
and 3, under contingency con&ttons, the uansrmssion h e s  of path A-C are 
h t e d  by  the^ emergency thermal ratmgs, therefore, the FCITC of path A-C IS 
1,334 MW m both examples 
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Base Conditions - Example 4 
500MWsaPeWmiuledb- 

)%mAteaBtoAreaA 

Area A to Area B Transfer Capability 
Limiting Conditions 

3,208Mw7binnsfe~frWnARaA t o h  B 
wltb a 500 MwBase Scheduled Tmn.$er 

f n n A m  B toAreaA 

NERC 

Example 4 

Transmission Transfer Capability from A m  A to Area B 
with a 500 MW Base Scheduled Transfer from Area B to Area A 

Base Conditions 

The network con6igurahon of Example 1 apphes to Example 4 Under base con&- 
hons, however, a 500 MW scheduled power transfer exists from Area B to Area A. Computer 
sunulatton of these base system con&tions results m the transrmsslon h e  loadrngs of F~gure 
E4-A All of the other rnterconnected systems network assumptions are srrmlar to Example 1 

Calculation of Transfer Capability 

The method ofdetemmng msfer capabhty s the same as m Example 1 
However, m tlw Example 4, computer smulatton ldenttfies one of the two mterconnectlon 
transmsston lmes between Areas A and C as the mt~cal smgle transmmton contmgency 
and the re- transmtsslon h e  between AreaA and Area C as the h t m g  fachty 

When the transfer capabhty luntt on the rnterconnected systems IS reached, 
generahon rn Area A wdl have mcreased by 3,208 MW and genemtton rn Area B wdl have 
been decreased by the same amount The loadtngs on the u;\nsrmsslon paths for thts transfer 
capabrltty of 3,208 MW from Area A to Area B are shown m Figure E4-B 

The resultmg network loadmgs under the outage of the cr~txal transrmsslon fachty, 
h e  A-C #l, for the 3,208 MW transfer from AreaA to Area B are summanzed m Figure E4-C 
No adhtlonal power transfers may be achieved from Area A to Area B under the con&hons 
smulated because the rnterconnected systems have reached a h t m g  con&hon of 1,000 
MW on transmslon h e  A-C #2 

Reporting of Transfer Capability 

The m f e r  capabhty results of -pie 4 may be reported on an area mterchange 
bass or a transmtsston path bas~s as follows 

a) "Area Interchange" Bass 
In the Eastern Interconnemon, the AreaA to Area B transfer capabhty would be 
reported ather as a Fwst Contingency InaementalTransfer Capabhty (FCITC) of 
3,208 MW or a First ContingenqTotalTransfer Capabhty (FClTC) of 2,708 MW 
The FCITC 1s the net of the base power transfer from AreaA to Area B (or -500 
MW) plus the mcrernental power transfer (3,208 MW) fromAreaA toArea B or 
2,708 M W  

TRANSMISSION TRANSFER CAPABILITY 



Example 4 

F~gure E4-C 
Area A to Area B Transfer Capability 

Under the Clitkal Contingency 
32osMWlhzn@rUmllfrmnAwAtoAn?aB 
W b a 5 ~ M W B a s e ~ l h z n @ r f m m  

AtW Bb&A,mrdltneA-C*l OlrtofSBVkZ 

NERC 

b) Transrmssion Path" Basas 
In the Western Interconnechon, only the total transfer capabdtty (FCITC) results 
of Example 4 would be reported but wth a focus toward spealic transrmsslon 
path capabhes The FCITC concept ts not used m the Western Interconnechon. 
Under the h t m g  net transfer conduons of 2,708 MW from AreaA to Area B and 
wtth all hahues m servtce, transnuwon path A-B has a loadmg of 1,374 MW 
(Frgure E4-B) For tlw operatmg condaon, a hgher transfer fWm AreaA to Area 
B on path A-B cannot be ahwed  because the slngle conmgency outage of 
either tl;msrmsslon h e  A-C #1 orA-C #2 would cause the nxnammg A-C h e  to 
exceed its emergency thermal ram Therefore, the 1,374 MW loadmg on path 
A-B becomes the path A-B total transfer capabhty, whch s reported as the 
FClTC for path A-B 

The correspondmg FClTC of path A-C IS 1,334 M W  However, the appmpmte 
c o o r ~ o n  amngements must be made wthArea C for the 1,334 MW W f e r  

to be made h m  AreaA to Area B aver paths A-C and C-B If these ammgements 
are made, then AreaA could transfm 2,708 MW net to Area B 

For the transfer levels mulated m thls example, transrmsston path C-B IS not 
loaded to its total tmnsfer capab&ty Therefore, an FCITC for t h ~ ~  path IS not 
reported 

c) Interpretauon of Results 
lkmple 4 demonstrates the effect of a base scheduled transfer of 500 MW from 
Area B &Area A on the transnuston trander capabdtty h m  Area A to Area B A 
compmn of Examples 1 and 4 shows that the astence of a base tt-ansfer m 
the opposte duemon (Area B to Area A) maeases the mcremental transfer 
capabdtty from AreaA toArea B by 374 MW (from 2,834 MW to 3,208 MW) 

A compmn of the FCTI'C values of these examples shows a decrease of 126 
MW m the Area A to Area B FCITC of Example 4 because the power transfer 
h b u t l o n  factors are not ldenucal m both dtremons (AreaA to- B and Area 
B toAreaA) FCITC values may grve a tNer picture of the changes m the overall 
strength of mterconnected systems when base transfer schedules are Merent 

A compmn of Examples 1 and 4 on a transmslon path bass shows that the 
FClTC of t m m m o n  pathA-B ts reduced by 126 MOli: whde the FCITC of path 
A-C remams unchanged at 1,334 M W  
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Figure E5-A 
Base Conditions - Example 5 

Z n o S d p d U l e d ~  
AmongAreasA B and C 

Area A to Area B Transfer Capability 
Limltln~ Conditions 

NERC 

Example 5 

Transmission Transfer Capability from Areas A and C to Area B 
without Base Scheduled Transfers, and a Clockwise Loop Flow 

Base Conditions 

Example 5 shows that the non-smultaneous W e r  capabhty from Area A to Area 
B cannot be added to the non-smultaneous transfer capabhty from Area C to Area B to obtm 
the maxunum total smultaneous transfer capabhty from Areas A and C to Area B 

The network configuration and assumpuons of Example 1 apply to Example 5 
These base con&uons are shown m Figure E5-A (same as El-A) 

Maximum Non-Simultaneous Transfer Capability to Area B 

The calculabon of the mammum non-smultaneous hmsfer capabhhes from Area A 
to Area B and from Area C to Area B are desmbed below 

a) Non-Smuitaneous Area A to Area B Transfer Capabhty 
Example 1 mdcates that the maxmum non srmultaneous transfer capabhty 
(FCITC or FClTc> from Area A to Area B is 2,834 MW on an area mterchange 
basis The h t m g  or mammum network loadmgs for that transfer, mcludmg the 
FCTTC for transrmsslon paths, A-B andA-C, are shown m Figure E5-B (same as 
El-B) Example 1 also idenrdies one of the two mterconnemon mmmsaon 
h e s  between Areas A and C as the mbcal smgle transmssion contmgency and 
the r e m g  h e  between Area A and Area C as the hw fadty 

b) Non-Smultaneous Area C to Area B Transfer Capabhty 
Sm&r  to Example 1 and uslng the system response charactenstrcs (IODFs, 
PTDFs, and OTDFs) m Example 1, the maxmum non-s~~~lultaneous transfer 
capabhty (FCITC or FCITC) fromArea C toArea B can be d e t e m e d  as 1,716 
MW on an area mterchange basis The h t t n g  or maxtmum network loadmgs 
for that transfer are shown m Figure E5-C In h s  case, the mbcal smgle trans 
rmssion contmgency s one of the two mterconnemon transmssion h e s  
between Areas B and C, and the firmtmg fadty is the r e m g  h e  between 
Area B and Area C 

c) Combmed Non-Smultaneous Transfer Capabh- 
The non-simultaneous transfer of 2 834 MW from Area A to Area B and the non 
simultaneous transfer of 1,716 MW fromArea C to Area B CANNOT be added to 
obtatn the masmum s~multaneous transfer capabhty toArea B If these non 
smultaneous transfers are added, the resultmg network loadmgs would be as 
shown m Figure E5-D Clearly, the transmssion h e s  of path C-B at 1,302 MW 
each would exceed thm normal thermal ratmg of 850 MW and then emergency 
thermal r m g  of 1,000 MW pnor to any smgle contmgency S~mrlarly, the 
transmssion h e s  of path A-B at 973 MW each exceed ther normal thermal 
mtmg of 950 MW pnor to any smgle contmgency These fauhty loadmg con& 
uons are unacceptable from a transmsslon rehabhty perspemve and do not 
meet NERC, nor any NERC member system, plannmg or operatmg rehbrlrty 
cntena and gudes 
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Maximum S i m u ~  Transfer Capability to Area B 

F~gure E5-C 
Area C to A m  B Transfer Capabilky 

limiting Conditions 
1716MWT~Umi tJ rwnAtea  CtoArea B 

Network Loadings 
for Combined Non-UmuItanmus 

Area A and Area C Transfers to Area B 
2 834 MWTmmfkrfrwn Ama A tollrea B 

and I 716 MWTranferJrWn A m  C to Ama B 

NERC 

To determme the maxmum smultaneous transfer capabhty from Areas A and C to 
Area B, the base case computer smuhon of F~gure E5-A ~s m-ed by mcreasmg genmon 
m Areas A and C and reduang genemtlon m Area B This process conunues untd a smgle con 
tmgency causes one of the remammg transmmon faahtles m semce to reach its emergency 
thermal ramg In ttus Example 5, the computer mulatton idenuiies one of the two mtercon- 
nemon tranmms100 h e s  between Areas B and C as the mbcal srngle tmsrmssion contm 
gency and the rematntng transrmSS1on h e  betweenkea B and Area C as the lrrmtmg fadty  

When the transfer capabhty l m t  on the Interconnected network ~s reached, genefil 
tlon m Area A and Area C will have mcreased by 2,834 MW and 184 MW, respemvely, and gen 
eratlon mArea B will have decreased by t.hs total amount The loadmgs on the transmston 
paths for ths maxLmum 3,018 MW smultaneous transfer to Area B from AreasA and C are 
shown m Ftgure E5-E 

The resultmg network loadmgs under the outage of the mttcal transmsston fauhty, 
h e  B-C #l, for the total smultaneous W e r  of 3,018 MW from Areas A and C to Area B are 
summartzed m F~gure E5-F No addlttona.1 power transfers may be achteved from Areas A and C 
to Area B under the condlhons sunulated because the mtercomected systems have reached a 
h t m g  condtton of 1,000 MW on the rematntng B-C h e  m the dlrectlon from Area C to Area B 

Reporting of T ~ s f e r  Capability 

The maxunum smultaneous transfer capabhty results of Example 5 may be report 
ed on an area mterchange bass or a transmmlon path basts as follows 

a) "Areq Interchangen Bass  
In the Eastern Interconnemon, the maxmum sunultaneous transfer capabhty 
from Areas A and C to Area B would be reported either as a Fmt Contmgenq 
IncrementalTransfer Capabhty (FCITC) of 3,018 MW or a Fmt Contmgenq 
TotalTransfer Capabhty (FCITC) of 3,018 MW 

b) "Trans~sion Pathn Bass  
In the Western Interconnemon, the smultaneous total transfer capabhty 
(FCITC) results of Example 5 would be reported wth a focus toward specrfic 
transrmssion path capabhoes The FCITC concept ~s not used m the Western 
Interconnemon Under the lunrtmg transfer condttlons of 3,018 MW from Areas 
A a d  C to Area B and wrth all fachtles m semce, uansrmsston path A-B has a 
loadmg of 1,548 MW Vtgure E5-E) For thts operatmg condttlon, a hlgher 
cornbmed transfer from Areas A and C to Area B on path A-B cannot be achteved 
because the srngle contmgency outage of etther tmmmssion h e  B-C $1 or B-C 
#2 wpuld cause the remauung B-C h e  to exceed as emergency thermal mtmg 
Therefore,the 1,548 MW loadmg on path A-B becomes the path A-B total 
msfer  capabhty, whlch is reported as the FCITC for path A-B 

The corresponhg FC'ITC of path C-B would be 1,470 MW However, the 
appropnate coordmaatton arrangements must be made wthArea C for the 1,470 
MW p s f e r  to be made over paths A-C and C-B If these arrangements are 
made, thenAreasA and C could transfer 3,018 MW to Area B 
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Example 5 

Figure E5-E 
Nehvork Wings 

for Mmimum Simultaneous 
Area A and Area C Transfers to Area B 

2834MW?hmjerfnrmAteaA toAfeaB 
rmP 1 8 4 M W T e j h z A r e a  C  &Awa B 

Flgure E5-F 
Maximum Simultaneous Transfers 

to Area B Under the 
Critkal Contingency 

2 8 3 4 M W T e j k m A m A m A m B  
184MWT*jkmAmCtoAreoB 

mui Line B-C *I Out oJService 

For the W e r  lev& mulated m tius example, rmnmmon pathA-C IS not 
loaded to ~ t s  total &a capabdtty Therefore, an FCITC for thts path IS not 
reported 

c) I n t w o n  of Results 
Example 5 shows that non multaneous transfers from several Areas (Areas A 
and C) to a commonArea (Area B) CANNOT be drrectly added to obtatn the total 
srmultaneous transfers to that common Area (Area B) 

The table below summarizes the ' m u m  non-sl~~lultaneous" transfer capabhty 
Prom AreaA to Area B (Case 1) and from Area C to Area B (Case 2) dong mth the 
' m u m  snnultaneous" transfer capabhty from Areas A and C to Area B (Case 
3) Included m thts table are two other (Cases 4 and 5) of the many combm 
bons of multaneous m f e r  capabhbes from Areas A and C to Area B that are 
possible m a rehable manner That IS, wth the constmnts of the normal and 
emergency thermal mtmgs of the lnterconnectlon tmsrmsslon lmes of the mter 
connected systems network 

Transfer from Transfer from Critical Transfers from 
h A t o  Area C to Contingency Umiting Areas A and C 

Case AreaB Area B Facility Fadlity to Area B 
MW MW MW 

2b 0 1,716 h e  B-C #I h e  B-C #2 1,716 

3c 2,834 184 ImeEC#l heB-C#2 3,018 

a Maxunum non-sunultancous transfer capabdIty from-A toArea B 
Mammm non-sunultancous transfer capabhty -Area C to Area B 
Magmum sunultanmus transfer capabihty from Areas A and C to Area B 
Only two of Ulc many combumons of sunultancous a m s f a s  frum AmsA and C to Area B that arc posslblc m a rchble 
manner under thc rntcrconnected systems networks c o m t s  

NERC TRANSMISSION TRANSFER CAPABILITY 



I APPENDIXA I 
Example 5 

NERC 

The posslble s~multaneous mnsfer capabhtles from Areas A and C to Area B are shown 
graphcally m F~gure E5-G to illustrate that sltnultaneous transfer capabdties are multdmen 
taonal quanmes The textured area represents those combmatlons ofAreaA toArea B and- 
C to Area B wanders that can be scheduled smultaneously wthout exceedmg the FCITC mte- 
non Because of this charactenstlc, sltnultaneous transfer capabhtles are more difEicult to 
quanw and describe than non multaneous transfer capabbties 

0 500 loo0 1500 2000 

Transfers from Area C to Area B 
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Base Conditions - Example 6 
lOWMWBaseScbeduledTmn@ 

fromAwaCloAreaB 

Flgure EG-B 
Area A to Aroa B Transfer Capability 

Limiting Conditions 
I 786MWTrnNfer Bmlt jbn Awa A t o h a  B 

wUba IOOOMWBmeScbeduledTransJer 
fmmAreaCfoAmB 
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Example 6 

Transmission Transfer Capability from Area A to Area B 
with a 1,000 MW Base Scheduled Transfer from Area C to Area 6, 

and a Special Protection System Installed 

Base Conditions 

The network codigurahon of &ample 1 apphes to Example 6 Under base con& 
tlons, however, changes have been made to the mtemal generatlon &patch and the level of 
customer demand m each Area such that the network wdl have a net counterclockwrse elec- 
trrc power flow, or loop flow, of 240 MW from Area A to Area B to Area C and back to Area A. 
In addtlon, a 1,000 MW scheduled power transfer exists from Area C to Area B The resultmg 
base condhons are shown m Figure EG-A All of the other mterconnected systems network 
assumpttons are srmtlar to Example 1 

Calculation of Transfer Capability 

The method of detemmmg transfer capabhty IS the same as m Example 1 
However, m th~s Example 6, the computer sunulatlon 1denafi.e~ one of the two rnterconnectlon 
transrmsslon h e s  between Areas A and B as the atlcal srngle transmsslon contmgenq and 
the remammg transrmssron h e  betweenAreaA and Area B as the h t m g  h d t y  

When the transfer capabhty h t  on the interconnected systems IS reached, genera 
tlon mAreaA wrll have mcreased by 1,786 MW and generatlon m Area B wdl have been 
decreased by the same amount The loadrngs on the mrmss1on paths for this maxmum 
transfer capabhty of 1,786 MW from Area A to Area B, mth the scheduled transfer of 1,000 
MW from Area C to Area B m effect, are shown m Rgure E6-B 

The resultmg network loadtngs under the outage of the cntlcal mnsrmss1on hahty 
h e  A-B #l, for the 1,786 MW transfer from Area A to Area B are summanzed m F~gure E6-C 
No addtlonal electrrc power transfers may be achteved from Area A to Area B under the con& 
tlons sunulated because the mterconnected systems have reached a lun~tmg condtlon of 1,100 
MW on transrmss1on h e  A-B #2 

Special Protection Systems 

S p e d  protectlon systems (SPSs), also known as remedtal actlon schemes, are 
deslgned to automahcdy perform system protectlon functions other than the ~ s o k o n  of elec 
trrcal faults For example, some SPSs are designed to mp (or remove from semce) generators, 
pumped storage wts, or transmsaon faalrtles under a set of carefully defined system condl- 
tlons 
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FIF E6-C 
Area A to Area 6 Tmsftr Capdbilfty 

Under the Critkal Contlngmcy 
1 7 8 6 M W ~ ~ ~ & a A t o ~ B  
wUbalWOMWtbPeScbed&d~fmm 

&aClo&aB andllneAJ*IOutofSerYlce 

F~gute EG-D 
Area A to Area B Transfer Capability 

with a Special Protection Swtem 

If it were feasible to apply and mstdl an SPS on the mterconnected systems network m 
Example 6, it mtght be possible to marase the level of wander capabhty on the network. For 
example, rf an SPS were mtaUed to prevent, under the outage of &er h e  A-B #1 or A-B #2, the 
m m p t e d  p e r  flow on atha h e  A-B #1 or h e  A-B #2 Erom medntely shtfting to the 
other remauungA-B h e ,  the uansfer capabhty fiom AreaA to Area B could be mcreased unhl 
hesA-B #1 and A-B #2 each reached then normal thermal rating (assumed to be 950 MW) or 
some other angle conbngency m the network d t e d  m another transrmssron i d t y  reaching 
its emergency thermal ratrng 

To &mate the potend overload on the h m g  transrmss~on h e  A-B #1 or h e  
A-B #2, the SPS would need to be desqped to readjust system condlhons unmehately followmg 
the outage of h e  A-B #1 or h e  A-B #2 so that the ~tmamq A-B transmwon h e  does not 
exceed its 1,100 MW emergency thermal ratmg 

If such an SPS could be appmpnately apphed to the example network, the d e r  
capabhty from A m A  toArea B could be mcreased by 330 MW from 1,786 MW to 2,116 MW, 
wrth the 1,000 MW scheduled tmder from Area C to Area B rn effect The loadings on the 
tmmmsslon paths for thls maxunum 2,116 MW transfer fromAreaA to Area B are shown on 
Figure EG-D Ianes A-B #1 and A-B #2 would maease to 885 MW each from the 786 MW level 
Shawn m Figure E6-B 

Under the mcreased transfer con&ttm, the outage of ather transrmsson h e  B-C #1 
or B-C #2,wrth a loadq of 673 MW each, would result m an m e d n t e  shrft m flow of 215 
MW (32% of 673 MW) to h e s  A-B #1 and A-B #2, respectmely For llw mhcal outage con& 
tton, transrmsslon h e s  A-B #1 and A-B #2 would each be loaded to 1,100 MW (885 MW plus 
215 MW), thm emergency thermal ratmg, as shown m Figure E6-E 

Under the con&trons of figure E6-D, the outage of either transmmon h e  A-B #1 or 
A-B #2 would result m an m e b t e  shdl m flow of 354 MW (40% of 885 MW) to the remam 
mg A-B mnsrmsslon h e  For tbis mttcal outage conhtton, the remamng A-B h e  wdl be 
loaded to 1,239 MW (885 MW plus 354 MW), or 139 MW above its emergency thermal patulg 
However, an SPS has been assumed to have been mstdled for the outage of ather transrmss1on 
heA-B #1 orA-B #2 The SPS a deslgned such that under these tmnsfer con&tlons and wrth 
the outage of ather h e  A-B #1 orA-B #2, 330 MW of generatton m AreaA would be automat1 
tally mpped (or removed from m c e )  and 330 MW of pumpmg load rn Area B would be 
sunultaneously removed h m  m c e  These SPS control actions wdl bmg the network back to 
its transfer b t  of 1,786 MW from Area A to Area B, and wdl reduce the loabg on the re- 
mg A-B transmssion h e  to ~ t s  1,100 MW emergency thermal rating All other fadhes wdl also 
be w r t b  thm respemve emergency thermal mngs The resultmg loadmgs on the transrms- 
son paths when the SPS has been amvated are shown m F v  E6-C 

Repordng of Transfer Capability 

The transfer capabhty results of Example 6 may be reported on an area mterchange 
bas~s or a mnsrmSS1on path bas~s as follows 

a) "Area Intenkinget) Basis 
In the Eastern Interconnection, for the base con&horns assumed and wth a 
spmal protection system m effect, the AreaA toArea B transfer capabhty would @ 
be reported ather as a Frst Contmgency IncrementalTmnsfer Capabhty 
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Example 6 

Area A to Area B Transfer Capability 
with a Special Protection S stem and 

Under the Critical ~ontzaencv 
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of 2,116 MW or a F m  Contmgency Total Transfer Capabhty (FCITC) of 2,116 
MW Use of the SPS would be noted m the reportmg of these &er capabhtles 

- 

b) ''Transnuss~on Pathn Bass 
In the Western Interconnemon, only the total transfer capabhty (FCITC) 
results of Example 6 would be reported but wrth a focus toward speafic 
transrmsslon path capabhties The FCITC concept IS not used m the Western 
Interconnecaon Under the h t m g  transfer con&tions of 2,116 MW from Area 
A to Area B and wrth all huhties m semce, transmslon path A-B has a loadmg 
of 1,770 MW (F~gure E6-D) For this operatmg condmon, a higher transfer from 
AreaA to Area B on pathA-B cannot be adueved because the smgle contmgency 
outage of e~ther transmssion h e  B-C #I or B-C #2 would cause h e s  A-B #1 
and A-B #2 to exceed theu respemve emergency thermal ratmgs Therefore, the 
1,770 MW loadmg on path A-B becomes the path A-B total capabhty, whlch 1s 
reported as the FCITC for path A-B Agm, use of the SPS would be noted m the 
repomg of these transfer capabhties 

The correspondmg FClTC of path C-B would be 1,346 MW However, the 
appropnate coordInahon arrangements must be made wth Area C for the 1,346 
MW transfer to be made from Area A to Area B over paths A-C and C-B If these 
arrangements are made, then Area A could transfer 2,116 MW to Area B 

For the msfer  levels sunulated m this example, transrmsslon path A-C is not 
loaded to ~ t s  total transfer capabhty Therefore, an FCITC for ths path 1s not 
reported 

c) Interpretabon of Results 
Example 6 demonstrates the use of an SPS to mcrease the tranmsslon transfer 
capabhty from AreaA toArea B On an area mterchange bass, the SPS mcreases 
the uansrmsslon transfer capabhty from Area A to Area B by 330 MW (from 
1,786 M W  to 2,116 MW) It also increases the A-B ~ r m s s ~ o n  path total 
transfer capabhty by 198 MW ( h m  1,572 MW to 1,770 MW) 

SPSs are highly sopbcated and complex schemes that depend on multlple 
data mputs, good cornmumcation channels, and rehable equpment Theu 
apphcations are k t e d  and electnc system speafic Operators must be alert to 
the condhons that create the need for SPSs, the consequences of SPS msopera 
tion, and the estabhshed mtena and gudelmes under whch SPSs were 
designed and are to be operated 
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Control Area 

Demand-Side 
Management 

Distribution Factors 

An area comprised of an electnc system or systems, bounded by mterconnectlon metering and 
e 

telemetry, capable of controllmg I& generauon to -tarn ~ts & m h n g e  schedule n t h  other 
control areas, and conmbutlng to frequency regulauon of the Interconnection. A control area 
must be able to 

Dmctly control ~ts genmon to continuously balance ~ts actual mterchange and 
scheduled mterchange, and 

Help the entrre Intercomemon regulate and stabhe the Intercomeaon's 
altematmg current frequency 

The term for all amtles  or programs undertaken by an electnc system or tts customers to 
mfluence the amount and tmng of electnaty use 

*Indirect Demand-Side Management - progmms such as consenmom, 
unpmvements m effiaency of electncai energy use, rate mcenhves, rebates, and 
other smlar amtles to mfluence or mduectly control elecmaty use 

Direct Control Load Management -The magnttude of customer demand 
that can be Interrupted by dmct control of the system operator by mterrupbon of 
the elecmc supply to mdmdual appliances or equpment on customer premtses 
This type of control, when used by utd~hes, usually mvolves r e s i d d  customers 
Dmct Control Load Management as d e e d  here does not Include Intermpthle 
Demand 

lntermptible Demand -The rnagmtude of customer demand that, m accor- 
dance wth contractual mgements, can be mterrupted by drect control of the 
system operator or by acuon of the customer at the drrect request of the system 
operator In some mstancces, the demand reduction may be ~nltlated by the drect 
acolon of the system operator (remote mppmg) wth or mthout nouce to the 
customer m accordance wth contractual pmm~ons Jnterrupuble Demand as 
dehed here does not Include Direct Control Load Management 

Measures of the electncal effects of an electnc power mnsfer on system fadues or an outage 
(or r e m d  from semce) of a system fadty or element on the remamng system fadhes 

Line Outage Distribution Factor (LODF) - A  measure of the rehbut lon  
of elecmc power on remamng system fadtles caused by an outage (or removal 
from semce) of another system fad ty ,  expressed m percent (up to 100%) of the 
precontmgency electncal loadmg on the outaged fachty 

Power Transfer Distribution Factor (PTDF) -A  measure of the responsive 
ness or change m electncal loadmgs on system fadues due to a change m elecmc 
power transfer from one area to another, expressed m percent (up to 100%) of the 
change m power transfer The PTDF apphes only for the precontmgency configma- 
bon of the systems under study 

Outage Transfer Distribution Factor (OTDF) -The elemc power trander 
dstnbubon factor CPn,F) wth a speafic system fadty removed from semce (out 
aged) The OTDF apphes only for the postcontingency configurabon of the systems 
under study 
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Electric System 

Facility Ratings 

Forced Outage 

Interchange 

Distribution (or Response) Factor Cutoff -The suggested mumum 
level or magmtude of the h e  outage cbmbuuon factor (LODF), the power 
transfer dlsmbuuon factor O F ) ,  or the fadty outage transfer h b u u o n  factor 
(OTDF) consldered s~gndicant and used m transfer capabhty calcukmons or other 
system analyses LODFs, PTDFs, or OTllFs below 2-3% generally should not be 
consldered m detemmng transfer capabhues The suggested ckmblltlon (or 
response) factor cutoffs should not be ufllversally apphed wthout good engmeer- 
mg judgment Any cntlcal facrltty wth a dmnbuuon (or response) factor below 
the cutoff should st111 be closely momtored m the analyses to ensure ~ t s  h t s  are 
not exceeded and that system rehabhty wrll be matntamed 

The genemuon, transmsslon, &mbuuon, and other faahues operated as an elemc utd~ty or 
a portton thereof 

The o e o n a l  huts of an electnc system hdty or element under a set of speafied condtlons 

Normal Rating -The mng as defined by the Wty owner that speufies the 
level of elecmcal loadmg ( g e n e  expressed m megawatts or other appropme 
uts) that a faalrty can support or mthstand through the dady demand cycles mth 
out loss of equpment Me of the fadty or equpment mvoived 

Emergency Rating -The ramg as defined by the fadty owner that speafjies 
the level of elecmcal loadmg &en@ expressed m megawatts or other appmpn- 
ate mts) that a faahty can support or wthstand for a penod of tlme mffiaent for 
the adjustment of transfer schedules or generauon dspatch m an orderly manner 
mth acceptable loss of equipment Me, or other phyacal or safety htatlons, of the 
faahty or equpment mvolved TINS ratmg IS not a conmuous rating 

An unplanned hahq fadure or other system conQuon that requltes that the farled faahty (or 
portton of the system) be Qscomected or removed fkom s m c e  to mmtatn the operauonal 
mtegnty of the r e m g  electrical system fadues and to h t  damage to the faded e t y  

Operahonal term for elemc power that flows from one control area to another "Inter 
changen IS synonymous mth "transfern 

Actual lnte#rhaqe - Metered electrrc power that flows from one control area 
to another - 

Scheduled lnterrhange - Elecac power scheduled to flow benveen control 
areas, usually the net of ail  sales, purchases, and wheehg transacuons between 
those areas at a Bven ume 

Inadvertent Intelrhange -The drfference between a control area s actual 
rnterchange and scheduled Interchange 
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Maintenance Outage 

Nonutili Generator 

Operating Procedures 

Parallel Path Flow 

Peak 
Internal Demand 

NERC 

When cap~tahed (lntercomechon), any one of the four major rnterconnected areas of NERC, m 
*ch are comprrsed of one or more of the elemc systems rn the Umted States and Canada 
the Eastern Interconnechon, the Western Interconnectton, the Quebec Interconnectton, and the 
ERCm Intercomechon When not cap~talmd (mterconnectton), the faahues that connect two 
elecmc systems or control areas 

The planned removal of an e1ectn.d faahty from m c e  to perform work on that fachty so it 
can continue to adequately perfom its system funmon 

F d t y  for generamg electriaty that a not exclus~vely owned by an elemc mhty and which 
operates connected to an elemc ublity system 

A set of pohaes, prachces, or system ad~ustments that may be automaucaUy mplemented, or 
rnanuaUy Implemented by the system operator w 1 h  a specltied tune M e ,  to matntatn the 
operattonal mteegr~ty of the mtercomected elemc systems These amons or system adjust 
ments maybe mplemented rn anuupation of or followmg a system contmgency (faaltty outage) 
or system dsturbance, and d u d e ,  among others, opening or closlng mtches (or arcult break 
ers) to change the system configmuon, the redspatch of generauon, and the mplementatlon of 
W c t  Control Load Management or Interruphble Demand progmms 

Automatic Operating Systems - Specla1 proternon systems (or remedal 
amon schemes) or other opmtlng systems Installed on the electllc systems that 

C 
reqm no mtervent~on on the part of system operators for thm opemuon 

Normal (PreContingency) Operating Procedures - Operatmg procedures 
that are normally rnvoked by the system operator to allewate potentlal f a d t y  over 
loads or other potentlal system problems m anuapauon of a conmgency 

Post-Contingency Operating Procedures - Operatmg procedures that are 
rnvoked by the system operator to rmtlgate or allewate system problems after a 
contmgency has occurred 

The flow of electnc power on an electnc system's tratmmslon faahtles resultmg from sched- 
uled elecmc power transfers between two other electllc systems 

The peak hour mtegmted demand that mcludes the demands of all customers that a system 
serves, the peak demands of the orgamahon prowdmg the electnc servlce, plus the losses 
madental to that m c e  Internal Demand a also the sum of the metered (net) outputs of all 
generators w 1 h  the system and the metered mterconnemon h e  flows rnto the system, less 
the metered mterconnechon h e  flows out of the system The demand of statlon semces or 
auxhary needs (such as f3n motors, pump motors, and other equipment essential to the 
operahon of generatmg mts) IS not Included 
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Reactive Power 

Reliability 

Single Contingency 

Special Protection 
Systems (or Remedial 

Action Schemes) 

Study Criteria 

System Facility 
(or Element) 

Internal Demand represents actual customer demand and, therefore, IS net of (reduced by) 
utihty t n k c t  demand slde management OSM) programs In contrast, Internal Demand IS 

generally not reduced by h e c t  control DSM progr;uns such as Dmct Control Load Manage- 
ment or Intemptrble Demand However, the representatson of drect control DSM proguns 
depends on speafic contract terms and the praatces of the tndmdual electrtc systems 
employing these types of programs 

The pornon of electnaty that estabhhes and sustarns the electrtc and magnetlc fields of 
aitematmg current equipment Reactrve power must be supphed to most types of magnetlc 
equtpment, such as motors and transformers It also must supply the reactwe losses on 
transmwton faahttes Reame power IS provlded by generators, synchronous condensers, 
or electrostatic equipment, such as capaators, and dmctly tnfluences elemc system voltage 

Electrtc system rehablty can be addressed by constdemg two basrc and funatonal aspects of 
the electnc system - adequacy and securtty 

Adequacy - The abhty of the electnc system to supply the aggregate eIectncal 
demand and energy requtrements of the customers at all tunes, talung Into account 
scheduled and unscheduled outages of system fadttes 

Security - The abtltty of the electrtc system to withstand sudden dmubances 
such as electnc short urmts or unantlapated loss of system fadttes 

The sudden, unexpected fdure or outage of a system faahty or element (genmtlng untt, 
transrmSS1on h e ,  transformer, etc ) 

Fast acong, automated relay configurattons destgned to perform system protectton funct~ons 
other than the tsolatlon of electrical faults These systems may be used to Increase transmsston 
transfer capabtltty under speafied condtttons They may also be used to p e m t  higher loahg 
levels on the mterconnected transmtsslon systems m those mstances where addtlonal faahttes 
cannot be b d t  or have been delayed Ther appltcatlon 1s system specific 

The planmng and operattng rehabdtty crtterta or grudes that are used m determmng the amount 
of electnc power that can be reltably transferred 

Any generaung wt, transmtsslon h e ,  transformer, or other piece of elecmcal equrpment 
compnslng an elemc system. 
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Transfer Capability 

NERC 

The measure of the abhty of 111ter~o~ected elecmc systems to rehab@ move or mnsfkr 
a 

electnc power (gene-measured m megawatts) fro& one area to another area by way of 
all transmmon hes  (or paths) between those areas under speafied system con&ons In thts 
context, area refers to the con6gurahon of genemg stat~om, mtchrng stat~ons, submons, 
and connectmg mmmssion h e s  that may define an mdmdual e l m c  system, power pool 
control area, subregon, or Regon, or a portlon thereof 

First Contingency Incremental Transfer Capability (FCRC) -The 
amount of electric power, mcremental above normal base power tmsfers, ,that 
can be transferred over the mterconnected tmxmmon systems m a dable 
manner based on all of the follmmg condlhom 

1 For the emstlng or planned system co-on, and wth normal @rean- 
gency) operatug procedures m effect, all faahty loadmgs are wdun normal 
m g s  and all voltages are wthm normal h t s ,  

2 The e l m c  systems are capable of absorbmg the dynarmc power swmgs, and 
remauung stable, followrng a dmxbance that results m the loss of any s@e 
electnc system element, such as a trammmion h e ,  &ormer, or gen- 
umt, and 

3 After the dynmc power m g s  subside followmg a dsturbance that results m 
the loss of any @e electnc system element as described m 2 above, and after 
the -on of any automatrc operating systems, but befoe any postconm 
gency operator-mtnted system adjustments are unplemented, all hmmmon e 
faality loadings are mthm emergency m g s  and all voltages are m h  
emergency huts 

Nonnal lncremental Transfer Capability (NITC) -The amount of elecmc 
power, mcremental above normal base power d e r s ,  that can be transferred 
between two areas of the mterconnected transrmsslon systems under condltlons 
where precontmgency loadmgs reach the normal thermal ratmg of a f a d t y  pnor 
to any first conmgency transfer huts bemg reached When th~s occurs, NITC 
replaces FCITC as the most h t m g  transfer capabhty 

First Contingency Total Transfer Capability (FCTTC) -The total amount 
of elecmc power (net of normal base power transfers plus first contmgency 
mcremental transfers) that can be tmsferred between two areas of the mtercon 
nected m m w i o n  systems m a rehble manner based on concfitlons 1,2, and 3 
m the FCITC defitxhon above 

Simultaneous Transfer Capability -The amount of electric power that can 
be rebbly vansferred between two or more areas of the mterconnected electnc 
systems as a functton of one or more other electnc power transfers concurrently 
m effect 

Non-Simultaneous Transfer Capability -The amount of electric power 
that can be rehably transferred betweeh two areas of the mterconnected electnc 
systems when other concurrent normal base power transfers are held constant 
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Transmission Patl 

e 
Transmission Systen 

Transmitting Uti l i  

Voltage Limit! 

Economy Transfers - Elecmc power that 1s scheduled and rehably trans- 
ferred between two areas or entlhes m the short term, or on the spot market, 
to take advantage of the d q m t y  m the cost of elecmc power between the 
entitles, thereby reduang operatmg costs and pmvidmg mutual benefit 

Emergency Transfers - Electnc power that IS scheduled and rehably trans- 
ferred from an area mth suffiuent generatmg capaaty m a q p  to an area that 
has a temporary defiaency of generatmg capaaty or other defiat system 
condition 

Scheduled Transfers - Elecmc power that IS scheduled, by or through 
control areas, to be rehably transferred between b u p g  and selhg areas 
or enhhes 

Normal Base Power Transfers - Electric power transfers that are cons~d- 
ered by the electnc systems to be representame of the base system condtlons 
b a g  analyzed, and whch are agreed upon by the partles rmrolved Other 
uansfers, such as emergency or economy transfers, are usually excluded 

An electrical connechon, M, or h e  conswg of one or more parallel transrmsslon 
elements between two areas of the 111tercomected elecmc systems, or pomons thereof 

A network of transrmsslon h e s  and the mtclmg statrons and substat~ons to whlch the 
ha are connected 

--- 
Any elecmc utd~ty (e g , mvestor-owned, cooperame, mumapal or state agency), q-g 
COgenerahOn fac~I~ty, quahfymg small power productron Eadty, or federal power marketmg 
agency that owns or operates elecmc power transrmSS1on faahtles wh~ch are used for the 
sale of electnc energy at wholesale 

I'he voltages w i h  which the lntercomected electric systems are to be operated 

Normal Voltage Limits -The operatmg voltage range on the mterconnect- 
ed systems, above or below nominal voltage and generally expressed m kilovolts, 
that IS acceptable on a summed bass 

Emergency Voltage Limits -The operatmg voltage range on the mtercon- 
nected systems, above or below n o d  voltage and generally expressed m krk, 
volts, that s acceptable for the tune suffiaent for system adjustments to be 
made followmg a hdty outage or system dsturbance 
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In mis Issue. . . 
I I 

F or everyone mterested in ei- 
ther refonrung the electnc 

uhhty xndustry or keeplng ~t as it 
IS, there are three thu~gs to re- 
member- transrmsston, transms- 
sion, transmssion 

All msions of the future that 
prormse a more compehhve and 
&verse Industry seem to hmge on 
some type of transrmss~on - access 

- - 

restructuring, 1 e , wresbng access 

FERC Transrmssion Task Force re- 
port, current target in the trans- 
rmssion debate 

Follourlng ths  essenhally fed- 
eral mew, we turn to examme two 
approaches that demonstrate the 
rngenuity of two states in address- 
mg some of the same problems 
that drove the FERC Task Force 
Report team 

Fust, Massachusetts DPU Com- 

to bndge the access gap in a way 
that advances legtunate state m- e terest, whle madentally advanc- 
mg federal goals 

Hyde M Mernll and Allen J 
Wood spm a yam about the ms- 
fortune of one Norman Ulysses 
Gigawatt, a man wlth power to 
sell but no one to wheel ~t They 
say a proper "busy agnal" for 
transmission access! analogous to 

from the transrmssion "haves" I mssioner Susan Tiemey explains I a telephone busy signal, would 
and gmng lt to the "have-nots " I a proposal she has put forth I make the need to deny transms- 
The strategies for how to do tlus I whch seeks to reform an ewhng I sion access (when the need to do 
(or avoid havlng ~t done) make ( ubhty poohg agreement-the I so occurs) more crechble to non- 
for lively readmi In many ways, ( NEPOOL Agreement-to expand ( uhhty generators and policy mak- 
the transrmssion debate serves as 
a proxy for much larger, more 

transmsion semces available in 
New England In spite of 

ers In a world wth a transrms- 
sion busy agnal, they say, 

fundamental chfferences about I NEPOOL's "integrated pool" I everyone hves happlly ever after 
the mdustry's future In ths I character, many transachons and I and dnves Porxhes 
sense, it is not unbke the some- I projects do not quahfy for semce I Fmally, our "Wheehng, Deal- 
what related debate over the Pub- 
hc Ut~hty Holchng Company Act 

Th~s month, Roger Od~sio con- 
cludes ius insightful two-part m- 
tennew wth former FERC com- 
mssioner Charles Stalon 
Stalon's mews about the regula- 
tory process, compehhon, and the 
role of transrmssion m both are 
good and challengng readng 
The mtervlew also delves into 
concepts central to the recent 

under the agreement as ~t stands 
Her proposal would remedy that 
s~tuation 

Michael Amy and Barbara 
James, both of the Wisconsln Pub- 
hc Servlce Commssion staff, 
argue that there is ample room for 
states to address transmssion is- 
sues under state law wthout step- 
ping on federal toes Drawng on 
thew experience m Wisconsln, 
they beheve states have authonty 

mg, and Data" department this 
month focuses on the transmls- 
sion issue, offenng some graphics 
that sort out some of the propos- 
als that have been put on the 
table, whde provldng other 
vlews about th~s  central, hghly 
charged topic 

Good readmgl p- ~4 
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T H E  N E W S  I N  F O C U S  
1 

Next Stop 

I 

I Short Takes 1 port for an ermsnon nghts auc- 

rung permlt uhhhes to select alter- 
nate basehne penods, speahcally 

I preserve nghts of u a t y  regula- 

I 

NmUC 'S S~rp.lsZg 

tors 1' seemed 'aughab'~ remoter a few / The n e m a t v  Commttee meet- 

hon (5% or more of the total al- 
lowances), allow "dean" plants to 
overcontrol and trade, reward uhl- 

months ago, to tlunk that state ~ g u -  
l a t o d v l d e d  as they were by 
"clean1' and "duty" vlews of the 
aad ram problem--could posslbly 
forge a consensus pos~bon on the 
s u e  

But the pers~stence of 
Maryland's Bill Badger (Electnc- 
~ t y  Comm~ttee chalr) and Oho's 
Ashley Brown (vlce-chaw) p a ~ d  
off at the regulators' vvlnter meet- 
mg last month In passage of a fo- 
cused NARUC Execuhve Com- 
mttee resoluhon that has made 
the commlssloners a player, albeit 
shll a rmnor one, in the increas- 
lngly "ms~de" process that IS shap- 
rng *he ce~p!ex !e,m,slah~:: 

A C Z ~  Razn Consensus, , ibes that prachce least-cost plan- 

/ mg also hostedH debate of sorts 
on transnusslon pohcy, m wluch 
the pnnclpal focus was the FERC 
Transmss~on Task Force Report 
and the pnnapal parhapants 
were FERC commssloner Charles 
Trabandt and former c o m -  
sioner Charles Stalan The struc- 
ture of the chscussion was useful, I d predictable Stalon sethng forth / lus vision of needed mdustry 

/ changes and how FERC could fa- 
ahtate them under exlshng au- 

I 
thonty (see page 14, t h~s  ~ssue), 
and Trabandt doubhng the ws- 

1 I dom and lawfulness of those 
I changes 
! To avoid what Yoa Berra called 

The NARUC pos~hon addresses 
v 

mahg wrong mstake,tl 

1 mer Key provisions make 

I 
the trahng market is hqlud, sup- 

concerns, queshonmg the f m e s s  

budding new capaaty and suffer- 
\ n g  another round of dsallow- 
I ances To protect the lntegnty of i the system, he sa~d  there IS 

emsslons hadmg and nontradmg , Stalon said he was prepared to 

that they are not comm~tted to 

Thc Elcctnaty lo~nlnl %qr' 

I 

needed a new nsk allocahon 
model whch 1s capable of devel- 
oping the needed capaaty by non- 
ubhhes, rf not utd~hes It IS that 
model that the FERC Task Force 
Report proposes to foster- 
through FERC s abd~ty to conch- 
hon approvals that uhllhes seek- 
to Induce ubhhes to open the 
transmss~on system to permlt a 1 cornpehhve bulk power market to 

I develop 
I Trabandt, reflechng what he 1 charactenzed as an enpeer's per- 
I specfive, found strong reason not 
I to take the path the Task Force Re- I 

port suggested ("Even rf it s legal, 

I ~ t 's  temble poltcy"), notmg that ' the only comnussloners to en- 
I 
I dorse the report-Stalon and 
/ Hesse-were no longer at the 
1 comrrusslon One observer noted 

"It seemed he was saylng to 
- 

Stalon, 'I'm here and you're not '" I As he had at last November's 
NARUC meeimg m Boston, 
Trabandt ra~sed state preemphon 



T H E  

of one of the Task Force's key 
ideas gvmg uat ies  provlQng 
transmission pnang flexlbhty, 

i but only rf they provlde firm 
transmission servlce to others on 

I a pnonty basis, somethg  to 
whlch utdity "haves" take strong 
umbrage 

Thrs concern is addressed more 
comprehensively in the National 
Regulatory Research Insbtute's 
analysis for NARUC of the FERC 
Task Force Report, whch both 
Stalon and Trabandt referred to 
mth approval 

The next tough issue to be tack- 
led by the state regulators may 
well be transmssion NARUC's 

1 Staff Subcommittee on Electricity I has been instructed to undertake 
a prelminary analysis of the issue 
and report to the Electnaty Com- 
mttee at its July meehng m Los 
Angeles With states ever more 
active trylng to find ways to m- 
prove markets and system perfor- 
mance (see pages 24 and 40, t h s  
issue), the transmission ball could 
well be s-g to the states' 1 arena 

1 The last two ~ e a ~ a n  appoxntees m 
1 the Energy Department have been 1 replaced by S e a v t a r y  James 
' Watlans Doma Fitzpatnck, ass= / tant secretary for management and 
I adrrurustrabon, was pushed out by 
i Watlans m order to create an assis- 
I tant secretary slot for lus long-tme 

crony and speaal assstant Leo 
I Duffy Duffy is an expert in nuclear 
1 waste Accorhg to sources dose to 
I 

N E W S  I N  

the agency, Fitzpatnck was very bit- 
ter about her ouster, whch was 
done ulth the lack of tact that has 
so badly damaged Watluns' Image 
mide the Fomstal Bu~ldmg She 
was offered the opportumty to stay 
on for a face-savmg penod, but de- 
h e d  and left medrately Soon 
after Fitzpatnck's firing DOE an- 
nounced a m r g m h o n  that spht 
up management and admmstra- 
tton, parcebg out the pieces to var- 
ious DOE offices That opens up a 
slot for Duffy 

The second departure, much 
more amicable, is that of Helmut 
Merklein as head of the Energy In- 
formahon Adrmrustrahon He 
had been at EIA s~nce 1985 
Merklein told reporters h s  depar- 
ture was a "mutual" agreement 
between hrnself and Watluns 
Watluns wanted new blood at 
EIA, and Merklein was ready to 
return to acaderxuc hfe he wdl 
stay on mhl  a successor is found, 
whch could be as late as May 

'Trans~tzon' a Concern 
at ABA Conference 

At the ABA Conference on W.ectnc- 
'ty Law and Re*'on mDenver 
last Massachusetts 
noner S- Xerney caught the at- 
tenbon of the predommantly male 
audience when she l~kened the PITS- 
ent state of flux of the mdustry to 
that "short p o d  of mtense du- 
comfort nght before a baby IS born, 
known euphemhally 
as transitton' " Xerney sa~d the '80s 
were a gestahon phase, and that the 
'90s would hkely see the brth of the 
new mdushy 

F O C U S  

1 I 
Steve Herod, Director of ? 

I 
FERC's Office of Electnc Power I Regulahon, pressed by a member , 
of the auhence for some mQca- I 

tion of FERCs case-by-case ap- 1 
proach, sald "We're llke tennls 

I 

hnesmen, as long as we call all the 
balls in, no one's going to care 
whether or not there are any llnes 
on the court It's when we call the 
first ball out that they'll start to 
complain " 1 

I 
Mark Sholander, general coun- I 

sel for Kansas City Power and I 
I 

Light, said competition m bulk I 
power markets wll  hurt consum- ' 
ers b ~ g  Overreliance on IPPs d l  ' 
mpose these costs, he said (1) In- 

' 

I creased capital costs for utihties , 
who buy too much from highly 1 
leveraged IPPs, (2) costs for nego- I 

hahon, enforcement and monitor- 1 
mg of contracts, (3) threats to reh- 
abihty posed by the adversanal 
relationshp of the parhes, (4) po- 
tential for vendors to d a m  inabd- i 
ity to perform due to force maleure, 
and (5) loss of economes of scale I 

I presently achieved through indus- I 

try coordmation I 

I Better for the consumer, said 
Sholander, would be a few, good, 
well-regulated, verhcally-~nte- I 
gated uuhlres I 

I 

Least-Cost Domg, not Least- 1 
Cost Planning' ' was the message j 
put forth by the Ralph Cavanagh, I 
,nlor attorney for the Re- 
sources Defense Councll Utdity 1 

should be to I 

utihhes success m dehvenng 
least-cost energy to : 

I 
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I Donald Kendall, managng 
I partner of Kendall Capltal Part- 
/ ners, sald there wrll be more ere- 
' ahve hnanang to address the lm- 
I penmng huge need for caprtal 
I expenditures for new supply and 
j Clean h r  Act costs To share the 
/ "burden of blame," jornt ventures 

I based heady on cash flow and 
/ long-term contacts Evldence of 
I need for power d l  be cnhcal 

I Mlke Oldak, regulatory coun- 
I 
I sel for the Nahonal Rural Electnc 
I Cooperahve Assmahon, charac- 

tenzed what proved to be an m- 
cendiary restrudunng panel as 
"contestants in the 'custody 
dspute' of the industry " Eco- 
nomc consultmg W ~ I Z  Jerry Pfef- 
fer recommended readmg Sam 
Insull's biography, ance "he's the 

I I reason PUHCA exlsts " As long 
I as there are undervalued assets, 
I sad Pfeffer, the pace of mergers ' and acqu~s~bons wdl conhnue 
I not because of junk bonds, con- 

glomerates, or Japan, but because 
of other uthhes George Gallo- 
way, PacrfiCorpls duef counsel, 
caused a mmor ruckus when he 
proposed the "Fubhc Uhhhes Re- 
form Act of 2005" (no PUHCA, no 
pubhc power, no tax exemphons) 

I Moderator Oldak waved the 
I 
1 'tune's up' agn vigorously, but 
I 

I thanked Galloway for secunng 
h s  job for the mdehite future 
Morgan Stanley's John Beatty, / calhng the U S the most soaal- 

I lzed electnc uhhty country In the 
/ world, said the Eastern Bloc 
I I would go heady for market solu- 
1 hons, auchorung off transmsion 
I 
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hnes in Czechoslovalua, for exam- 
ple He observed that "the two 
Gerrnanies urlll combme before 
San Diego and SCE do " 

-Amalp B Schtlck 

The PUHCA Game 

Partnershrps and the 
Doswell ~ i o j e c t  

When IS a holdrig company not a 
h o l h g  company7 For purposes of 
the Publlc ut~I~ty H o l h g  Com- 
pany Ad, the answer may well be 
when a IS a h t e d  partnershp 

The Issue has come to the fore 
wth the recent deuslon by the 
Federal Energy Regulatory Com- 
mssion to approve the wholesale 
rates for the Doswell Lmited Part- 
nershp project, a 600 MW two- 
umt combmed cycle generator to 
be budt In Vxgrua to supply Vir- 
@ma Power Accormng to several 
lawyers famhar wlth ways to 
avold the net that PUHCA casts, 

Doswell presents a classic exam- 
ple of how a hmted partnerslup 
can work to prevent a project 
from falhng afoul of the act 

What makes Doswell a classic is 
the simphcity of lts orgaxuzahonal 
structure Doswell Linuted Part- 
nerslup conslsts of just two part- 

corporated m Delaware 
Doswell I and Doswell Il are 

wholly-owned subsidlanes of Dna- 
mond Energy Inc Diamond, m 
turn, IS a wholly-owned subsld- 
my of Wtsubishi Corp , the U S 
subsidiary of the Japanese mdus- 
tnal and trading pant Diamond 
Energy Inc also IS developing 
three other nonutillty generatmg 
projects These are 
-Dramond Pans Cogen Inc , a 
213 MW plant under construcbon 
m Texas Bamond Pans Cogen 
Inc IS one of the general partners 
m the partnershp 

ners The general partner IS 

Doswell Llmlted I, incorporated 
m Delaware The only luruted 
partner IS Doswell Lmlted 11, In- 

I 
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Jnc is one of the general partners 
m the partnershp 
-Dexzel, Inc , a 29 MW cogenera- 
hon project m Kern County Cah- 
forrua 
-Moose hver Energy, Inc , a 
wholly-owned Diamond Energy 
subsidiary, which 1s the general 
partner m a project to develop a 
19 MW wood-fired cogeneratron 

I plant in upper New York state 
I Accordmg to Enc S~lverman, 1 who represents Doswell on 

PUHCA issues for Mbank, 
I Tweed, Hadley & McCloy m New 

York, "You have to use these 
lunds of structures to try to com- 

I ply tnth the Holdng Company 
I Act " The hrmted partnership, he 
I said, is a mechamsm "to separate 
I 
I vomg control from economic in- 
/ terest " 

Says another PUHCA expert, 
I 
; the tnck in a lunited partnershp 
, is to vest the general partner tnth 
' less than 10% of the vomg secun- 
/ bes The hrmted partner, who has : the bulk of the vohng stock, does 
I not have management control 

over the project "Except for cer- 
tam extraordinary events," said 
Sdverman, the hrmted partners 
can't call the shots m the hrmted 
partnership The Ocean State 
Power project in Rhode Island, m 
which J Makowslu and Assoa- 

I ates is general partner, also uses 
' the hmted partnersh~p structure 

In Doswell's case, said one 
; PUHCA prachtxoner, the limited 
' and general partners are, in es- 
I sence, the same "It is mea~ungless 

@ 
to argue that Diamond Energy 
won't be calling all the shots," he 
said "They nrc Doswell, both I 

and I1 " 
Doswell Lirmted Partnership 

came lnto existence after a Decem- 
ber 1986 sohcitabon from Virpia 
Power, seelung 700 MW of Inter- 
medate and pealung capaaty 
One successful bidder was Inter- 
conhnental Energy Corp , whch 
proposed to buld two 300 MW 
gas-fired combined cycle un~ts 
The project was golng to be a 
cogeneration deal, and Vugnia 
Power signed an agreement wth 
Interconhnental m 1987 But 
Intercontmental's steam host ar- 
rangement fell through and Inter- 
conhnental assigned its purchase 
agreements w t h  Vugma Power 

to Doswell last June 
Doswell apphed to FERC for ap- 

proval of initral rates late last year, 
as an mdependent power pro- 
ducer, not a cogenerator That dis- 
imctron is mportant, according to 
Steven Burton, general counsel 
for Slthe / Energes, a French- 
backed New York independent 
power producer Cogenerahon 
project are exempt from PUHCA 
by statute 

The hrmted partnership IS 

' pretty unsahsfactory for most in- 

o c u s  I I 
vestors," sald a Washgton law- 
yer famdiar urlth PUHCA cases 
"They don't want to put thelr 
money in unless they have man- 
agement control It IS a blzarre 
way to do business " 

Nevertheless lt IS a structure 
that is increasing in popularity 
Of the suc developers Virpra 
Power selected from ~ t s  1986 auc- 
hon, one (NB Partners Lirmted, a 
73 MW coal waste faahty) started 
hfe as a limited partnershp and 
three others, including Doswell, 
became hrmted partners 

According to Burton, the lun- 
lted partnership arrangement has 
advantages beyond protection 
from PUHCA "It protects habl- 
rty, and has favorable tax conse- 
quences," he said Burton added 
that 90% of the recent nonuhhty 
generahng projects he had seen re- 
cently were set up as hrmted part- 
nerships 

Unless the 1935 Holdlng Com- 
pany Act is changed, said 
Mlbank, Tweed s Sllvennan, 
you have to use these lunds of 

structures to comply " 
-Kcitrtcdt/ P Mnzzc 

The Color PURPA 

I Midland Gets FERCS 

I 
Midland Cogmerahon Ventme, 
the nahon s largest cogeneration ! , 
plant, has started out the decade on I 

I 
a roll mth FERC, receivmg recerhfi- i 
cabon in January of its QF status 1 
over the obpzhons of Mdugan's 

I 

I 
mumapal uthhes, and assurance In i 

I 



t 
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March that its QF status wdl R m m  
after it completes a sale-leaseback 
transadon FERC-watchers d s  

I agree on whether the Comrmssion's 
achons are dmgned to boost the 

I morale of the cogenerabon mdus- 
I try, bankers on Wall Street, or both 

I Not feehng uphfted are the 
! State of hhdugan and the hhchi- 
I 

I gan Mumapal/ Cooperatwe 
I 
I Group, who have asked FERC to 
/ revlsit the quesbon of whether 

MCV is really a QF, contenQng 
1 that the cogenerahon plant is con- 
I / trolled by CMS Energy. parent of 
I Consumers Power, and that it is a 
1 "fichon" that Midland is now an I mdependent plant 

! Independence a 'Rct~on' 
I 

They argue recerhficahon 
I means FERC is acceptmg "the 
I transfer of what should be a Con- 
I 
I sumers Power rate base plant to 
/ an affihated company and the 
1 sale back to Consumers Power of 
1 electnaty at rates that are p l d y  
I excessive under the Federal 
I 

' Power Act " They go on to say 
"by ignonng the Irrmtabons of 
PURPA, whch prevent utdihes 
from owning or controhg 

I 

cogenerahon facdihes and collect- 
/ mg PURPA rates, the Comrmssion 
, &scourages new mdependent 
I 
I generabon, mwtes severe adverse 
r consequences to the Michigan 
I and nabonal economies, and ig- 
I nores its Congressional mandate 
/ to protect consumers agamst mo- 
/ nopoly power and excessive 

rates " 
Late last year, the Mldland 

I Cogenerahon Venture asked 
I FERC to recerhfy its 1,340 MW 
I gas turbme-fired cogenerahon fa- 

- 
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I 
I 

d t y  constructed m part from 
, Consumer Power's abandoned 
1 Wdland nuclear plant, as a QF 
I 

/ under PURPA MCV also asked 
' for a temporary waiver of certain 
I 

operatmg and efficiency stan- 
1 dards 
1 FERC granted the waiver and 
) recemfied the faahty on a 4 0  
I vote, s a p g  that slnce Congress 

charged the Commission w t h  en- 
courapg  quahfylng facllihes, 

/ "we cannot ignore the fact that 
I t h s  fadity is the largest cogenera- 
I hon fadity ever to seek certhca- 
I 
I bon from the Commission ln the 
! 10 years since our PURPA regula- 
I hons have been effectwe," and I 
I that "an unfavorable declsion 
! here could reahsbcally affect the 

i capital markets' percephon of the 
nsk of tlus industry " That could 
mean, accordmg to FERC, "capi- 

1 tal costs for alternate energy pro- 
I jects would m e  to compensate for 

the adQhonal nsk," wluch "m 
turn could result in effiaent quah- 
fylng facll~ty projects not being 
bullt " 

While FERC acknowledged 

1 there were Issues associated wth  
' the plant that mght be worth 
I 

scruhnlz~ng, such as whether Con- 
! sumers Power would obtarn prof- 

its it mlght not obtain wthout the 
existence of MCV, the Comma- 
son llrnited its renew to deter- 

' mrung whether, under the owner- 
ship and technical regulabons, the : MCV facdity qualhed for PURPA 

1 benefits The Commssion said, 
I "we do not mean to suggest that 
' by virtue of finQng these matters 
1 melevant to tlus proceedmg that 
1 
' we are cashng a bhnd eye to the 
i situahons noted by the interve- 
I nors " It 1s. said FERC, "a ques- ' bon of pursumg any potenhal 
1 reme&es m another forum " 
I 
I No B l ~ n d  Eye 
I 

I FERC says m its order that the 
I plant was onpa l ly  proposed as 

i a rate base plant, but "pursuant to 
its deslre to effect what it frpely ac- 
knowledges is in effect a salvage 
operahon, and subject to thp con- 

I 
I straints unposed by the Mchigan 
' Comrmssion, Consumers Power / vla MCV constructed a partner- 
i ship and faahty that comphes 
/ wth the Commiss~on's regula- 
I 1 hons," and that ' the fact that qual- 
I lfylng status urlll rel~eve the faal- 
I 

1 ity of regulahon that Consumers 
I Power rmght othenvlse face were 
1 it a part of the utdity's rate base is 
I mlevant That a a benefit con- 
I ferred on such faahhes by sect.lon 

210 of PURPA," says FERC 
The Comnussion's order also 

states 
we cannot Ignore the fact that 

ths  facdity wdl make productwe 
use of assets intended to be used 
m a cancelled nuclear unit 



Whether the value IS between 
$1.2-$15 billion as detemuned by 
the non-Consumers Power part- 
ners, or some lesser value, there 
can be no argument w th  the fact 
that the value of these assets is sig- 
ruficant 
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I 
I 

ihes, and clam that they are enb- 
tled to treatment simlar to that ac- 
corded MCV The result would 
be to siphon off capital, whch oth- 
ennse could be used to develop 
legibmate cogenerahon, and to en- 
courage market marupulahon " 

I 
to themselves under contractual 1 
guarantees at above regulated I 
rates " "Nothing less is at stake," t 
say the state and the muniapals, 

I 
"than a defacto deregulahon of a I 
major part of electricity genera- 
bon " 

1 

I FERC Couldn't Waste Assets I As for the part of the transac- I u~~ Fam DereaulatlonW I 
I 

FERC says "we 'imply do nd 
see how the waste of these assets 
can be in the interest of t h s  Na- 

I hon," and wlule there is no assur- 

complarn that money "IS nothmg 
more than a lump sum payment 
to Consumers Power of anha- 
pated profits from sales at PURPA 
rates," a cost that ' wdl ulhmately 
be borne by industry and resi- 
dents of the state of Miclugan " 
They add "Given the bonanza to 
Consumers Power inherent m the 
recerhficabon approval, ths  dea- 
sion wll  not be an encourage- 
ment to addihonal, alternahve 
generabon to that constructed by 
uhhbes Rather, it wll likely pave 
the way for economic windfalls as 
uhhhes seek to create affihates to 
buy exlstmg, depreaated genera- 
hon and sell that generation back 

I ance denylng the waiver for MCV 
1 would lead to unproduchve use 

of the assets, the Cornmssion in- 
Qcates "we are unwlllng to take 

I ths  nsk gven our responsibihhes 
I to ensure the Nahon a rehable 

I ' supply of power " The Comms- 
sion goes on to note a "modest 

1 pos~hve effect" on employment / dunng plant operahon and that 

avoid both federal and state regu- I 
lahon of uhhty achvlhes" and that 
FERC "has now wntten a road , 1 
map, an open invltabon, for such i 
regulatory avoidance behavior ' 

I 

and market marupulation " Un- 
less reheanng is granted, the 

I 

Commssion s decision wll In- , 
vlte other uhhhes to Interfere rm- ; 

I 
properly wth the development of 1 
independent QFs" and wlll send 
purchasing uhhhes the message 

I 
that form, rather than substance, 
d l  govern the Commssion's 
findmgs on ownersh~p and con- , 
trol " I 

FERC's order m early March re- 
cerbfied the plant in light of a pro- 

sult of a leveraged-lease 

I 
posed ownership change as a re- ' 

arrangement for permanent fi- I 

nanmg of MCV Investors, m- 
cluding two affihates of electnc 
uhhhes and an affihate of Con- I sumers Power, would purchase , 
the facdity and lease it back to 
MCV 

Boulanger said MCV was 
i 
I 
I pleased' w t h  FERC s ruhng on I 

the proposed sale-leaseback trans- I 

ahon Commercial operahon of i 
the MCV is expected m late I 

I 

March i 
I 

hen through whch Consumers re- 
celves $1 5 h h o n  m cash from 
MCV for the Mldland nuclear fa- 
ahhes, the state and the murus 

' 

- 
They argue that FERC's MCV 

order "wd1 gve encouragement 
I 

to ubhhes to gve up corporate op- 
porturuhes to affihates m order to 

MCV wdl bum "an envlronrnen- 
tally dean fuel " 

Consumers Power s a~d  the 
Commssion's declsion "vm&- 
cated" the way it had structured 
the MCV project (see TEJ, October 
1989 for background) MCV Presi- 
dent and CEO Rodney Boulanger 
called the acbon "unportant for fi- 
nanclng reasons " 

But the Mdugan murus see 
grave consequences from FERC's 
deasion They charge "legtunate 
cogenerators in Micl-ugan have 
clanned that Consumer Power's 
economic desires to further MCV 
have resulted m its refusals to 
deal w th  them, thereby freezlng 
out l e g b a t e  altematwe genera- 
hon, and that FERC s approval 
of MCV is lkely to "lead other 
uhhhes to seek to spln off existing 
plants to affiliates, add steam faal- 
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Meanwlule the Mlclugan PSC, 
whch m 1989 barked about self- 
deahng m two separate orders, 
but did not, accordmg - to cntrcs, 
fdbw ~p wlth mU~% regu!at~rj. 
bite, ruled late last year that CMS 
could purchase up to 870 MW of 
power from MCV instead of the 
638 MW h t  previously Im- 

posed That h g  provoked pos- 
lhve comment from Wall Street 
analysts and rased CMS stock 
pnces It was a change from pre- 
vious PSC pohcy wluch had re- 
stncted the amount of cogenera- 
hon capaaty a smgle project 
could supply to Consumers Con- 
sumers has appealed parts of the 
order deahng w~th  a backloadmg 
requwment for gas-fired plants 
and a PSC deasion not to rase 
the payments to MCV any hgher 
than 3 77 cents per lulowatt-hour 

-Susan L Whlttrngfon 

Troubles In Bldv~lle' 

a request by Doswell h l t e d  
Partnershp to bulld a 650 MW 
gas-fued generatmg plant near 
Doswell, Vxg;lrua, - the output of 
which ulll be sold to Vwgnra 
Power In that proceedmg, the 
Commsslon had to conslder for 
the hrst bme what reporhng re- 
qulrements to impose on an IPP 

The SCC deas~on, whlch re- 
quires Doswell but not ~ t s  general 
partners to file hanaal  mforma- 
hon hke other pubhc uhhhes, d l  
apply also to Commonwealth At- 
lanhc, the Long Lake Energy and 
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5 
and cost, accordng to a heanng 
exarnmer's report, whch was 
spawned m heanngs on V i r p a  

1 PowerSapphtiont~~bu~ld 
some CTs of ~ t s  own 

"The Company's deasion to 
rely malnly on nonutdlty genera- 
ban for capaclty addhons has re- 
duced the Comm~ss~on's over- 
s~ght of Virgrn~a Power's capaaty 
planrung and acqu~s~hon pro- 
cess," the report states Accordng 
to a staff urltness in the proceed- 
mg. V~rguua Power has con- 
tracted for over 3,900 MW "ulth- 
out a pubhc heanng and 
mtervenhon by Interested par- 

I 
1 bes " Of paramount concern IS 

what the heanng examlner called 
"the Company's adamant refusal 
to admt, at least pubhcly, that ~ t s  
capaaty planrung and acqwsihon 
process is expenenang prob- 
lems " The report said the Com- 
mssion needs to consider the ap- 
propnate muc of u&ty versus 
nonuthty resources 

R l ~ l e s  ZYZ VkgmlaS 
New Wave Bzd Lab 

!upma's compehbve h d  l a b -  
tory is churmng out regulatory dl- 
lemmas Groundbrealangrulmgs 
on Doswell, the state's first IPP, IS- 
sued from both the V i  State 
Corporabon Comxrusson (SCC) 
and FERC earher tlus year, and the 
state's regulators are now ponder- 
mg a heanng examer's recom- 
mendatton that they lnmase thm 
oversight of V j  Power's avant- 
garde capaaty plannmg and acqul- 
stion process 

The SCC in February approved 

8 Thc Electnafy JountnI 1 SO 

fission Energy partnerslup that 
to b d d  a 240 MW generator 

m Chesapeake, V i a ,  an SCC 
spokesman sud The apphcahon 
to budd that pqect, one of those 
selected m Virguua Power's 1988 
sohcltabon for generabng propos- 
als, wrll be considered m May 

V r g m a  Power has been at the 
forefront of the trend to secure 
Power s u ~ ~ l l e s  nonu&'es 
through compahve bid But 
what to be the panacea 
for hlgh-nsk, cap~tal-mtensive utrl- 
~ t y  construchon programs may 
have some unpleasant side effects 
for long-term system rehabihty 

-Sonya Bruce 

Grand Canyon Days 

The httle-nobced =sue of vlslbhty 
nabOnal parks up 

steam m Waslungton, dnven by 
two ambous conpsmen, two i 

I 

warnng agenaes mlde the U S  De- i 
p-ent of htenor, and a merit I 

General Accountmg Office report 
The issue could ~ p m e n t  a multi- 
bfion-douar headache for , I 
ubhhes 
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Just ask Salt Rver Project, the 
Phoenuc-based pubhc power 
agency that operates and owns a 
piece of the 2,250 MW coal-fired 
Navajo power plant m Page, 
A m ,  some 50 d e s  north of the 
Grand Canyon If Salt hver is un- 
able to persuade the Envlronmen- 
tal Protechon Agency and the Na- 
bonal Parks Servlce that the plant 
E not pollubng the pnsture can- 
yon, Salt Rrver wlll have to retro- 
fit the @ant plant w th  a flue gas 
scrubber Salt Rtver eshmates the 
scrubber w1l cost $1 6 bdhon 
EPA says the cost wlll be more 
hke $4 4 bdhon 

The Park Servlce push for EPA 
to regulate the plant is not wth- 
out irony, since its sister agency, 
the Bureau of Redamahon, owns 1 the biggest single hunk of the 

1 pla~t, 24 37% BuRec dlsp'dtes the - I 

I scienthc expenment the Park Ser- 
I vlce has used to support controls 
I 
1 on the the Navajo plant, called the 
I WHITEXexpenment Salt River 

is funding its own study, to the 
I tune of $10 mllhon, in an attempt 

to prove W I T E X  wrong The an- 
swer to the saenhfic dispute 
should be in bv earlv next year, in- 

I 
cluding a Nahonal Academy of 

I Saences review of the issue 
The dispute between the two In- 

; tenor agenaes has caused consid- 
I , erable embarrassment at the de- 

partment and mrth among its 1 many critlcs in the West For ex- 
ample, a recent BuRec letter to 

j EPA on Department of Intenor iet- 
terhead, bore a disclaimer 
"Some matenal ~ncluded m the 
Navajo Generahon Station mfor- / mahon package may not necessar- 
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dy reflect the mews of the United 
States Department of Intenor " 

The broader issue of vlsibdity 
unpairment m other parks got a 
boost m early March when the 
GAO issued a study done for 
Rep Mlke Synar @-Okla ), chair- 
man of a House oversight sub- 
commttee The study found EPA 
has done a bad job mplemenhng 
the ' prevenhon of sigruficant de- 
tenorahon" program to protect 
pnstme ("Class I") areas The re- 
port said the Parks Service has 
done the best job mth the PSD 
program, wlule EPA has per- 
formed poorly at best 

Synar 1s a tough, smart young 
lawmaker who is movlng up in 
the House Democrahc leadership 
At his March heanng on park via- 
bihty, Synar was jolned by Rep 
&n Wyden ( '-Ore ), another 
savvy young lawmaker who is 

eyeing a Senate bid one of these I 
I 

days Wyden has an amendment 
on park viubhty he wants to m- 
troduce d-g House delibera- 1 
bons on the Clean An- Act Both 
Synar and Wyden are members of 
the committee In a statement ac- 
companying lus amendment, 
Wyden inbcated he has m mmd a 
broad attack on park vlsibllity, not 
just targehng speafic pomt 
sources 

EPA's program, Wyden com- 
I plamed, "deals only wth  'plume I 

blight'-pollution that can be di- 1 
I 

rectly traced to one or two I 
sources EPA put off attadang the 
more pervasive problem of re- 
gonal haze " Wyden is expected 
to shp his amendment mto the 
House version of the Clean Arr 
Act with l~ttle controversy There 
is no comparuon provision m the 
Senate verslon, wluch, in fact, re- 

/' 
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A Long and Wrndrng 
Road to Merger For 
Colorado G&E 

peals the PSD program at the be- 
hest of Western lawmakers If 
both verslons pass, ~t wdl be up to 

, a House-Senate conference com- 
I mttee to deade the lssue 

-Kennedy P Maw 

PUC Deals Setback to Ute 
1 

1 The plqmed mqer between ~ n -  
' State Generahon & Transrmsslon 

Asswahon and Colorado-Ute Elec- I tnc Atmaahon has run aground on 
the roclsy shoals of a prelurunary 
rate deaslon from the Colorado 
Pubhc Utrlrbes CoInrmmon 

Whde the G&Ts were negobat- 
mg a merger agreement to send to 
thm boards for a vote m Apnl, 
the PUC was detemurung that 
Ute should be dmed a rate m- 
crease needed to make the deal 
hold water Recent efforts by the 
two G&Ts to work wth 
Colorado's pnnapal mvestor- 
owned ubhty, Pubhc Servlce of 
Colorado, could yet bear fru~t and 
rescue the merger Pubhc Service 
has an agenda m the possible co- 
op reshuMe and could well end 
up a m e r  itself, wth the PUC's 
help 

At a s p e d  pubhc meetmg on 
March 8, Comrmssioners Arnold 
Cook and Ron Lehr dmcted PUC 
attorneys to prepare an order set- 
tmg Ute's rates at 42 24 mllls per 
kWh (the G&T was seelung 48 36 
d s )  The commssion also sad 
~t would hold Colorado-Ute's feet 

to the financial fue to force a sale 
of excess capaaty It derued all 
costs associated wth  surplus gen- 
eratton, and both comms~oners 
admomshed Colorado-Ute and ~ t s  
members for seelung a hefty rate 
luke wthout demonstrabng a 
d n g n e s s  to put ther own 
money Into solvlng the G&T's 
enormous fmanaal problems 

A source at the meetmg sad 
Lehr told Colorado-Ute attorneys 
that the testmony of thev wt- 
ness, Ed Grange, had helped hun 
determme the G&T deserved no 
rehef Grange, who manages 
Holy Cross Electnc in Glenwood 
Spnngs, testhed that he would 
not put more eqcuty mto Colo- 
rado-Ute, desplte the fact h co- 
op had the reserves to do so Lehr 
said Colorado-Ute "is loslng rts 
shut," and ~t should sell assets , even f that means "a h e  sale " 
Cook told those present he would 

not be held hostage by the threat 
the Cornmasion's achon could 
throw a monkey-wrench m the 
merger &scuss~ons wth Tn-State 
or send Colorado-Ute mto bank- 

ruptcy 
The comnussioners warned Col- 

orado-Ute not to come back for 
more revenue before rt put ~ t s  
house m order and said they 
would call an m e & a t e  heanng 
If the G&T attempted to rme 
rates a w n  Under Colorado law, 
the PUC has no authonty to sus- 
pend a G&T rate, an Increase may 
be unposed at the co-op's bcre-  
bon, but can be mvesttgated by 
the PUC 

Cornrmssion spokeswoman Bar- 
bara Fernandez counted Colo- 
rado-Ute s largest member, Inter- 
mountam Rural Electnc of 
Sedalia, and Southeast Colorado 
Power of LaJunta among those 
who agreed wrth the PUC's an- 
nounced rate declslon Stan 
Lewandowslu, manager of Inter- 
mountam ance 1974, has been a 
vocal opponent of the merger and 
of Colorado-Ute's rate mcreases 
Intermountan bought power 
from Pubhc Servlce of Colorado 
unbl1981, when stuches mdcated 
a swtch to Colorado-Ute would 
be advantageous The PUC an- 
nouncement tracked wlth 
Lewandowslu's assessment of 
what should happen to the ds- 
tressed G&T 

Ute's problems stem from "sub- 
stanha1 rmsmanagement and de- 
cepbon," Lewandowslu contends 
Wlule erroneous growth forecasts 
and the downturn in Colorado's 
economy m the early 1980s 
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played a role in Colorado-Ute's 
problems, he argues that the 
G&T's former management delib- 
erately wthheld mformation 
from the board and played "ac- 
countmg gymnastics" to try to 
cover the problems that have now 
brought Colorado-Ute to the 
bnnk of bankruptcy The Qrec- 
tors are not to blame for what 
they didn't know, Lewandowslu 
md,  but once the situabon was 
uncovered they stdl dragged their 
feet "It appears Colorado-Ute is 
attemptmg to keep thngs just as 
they've been-spend money not 
cut staff, not sell assets They 
want therr cake and to eat it too," 
he said 

1 Intermountam and Delta Mon- 

N E W S  I N  F O C U S  1 
I I 

trose Electnc, which has been neu- 
tral on the merger, are pressing a 
lawsuit that would force the G&T 
mto receivership and hqwdate its 
assets The case, which IS sched- 
uled for trial m July, is one of 
three legal achons Intermountain 
has taken to try to put Colorado- 
Ute out of business and recover 

1 some damages "It s hke shootmg 
I a bear, ' Lewandowslu said of the 
I cotene of lawsuits challengng the I 
I I G&T ' You keep filling it w th  
I bullets, but it won t go down ' 

j Enter Pubhc Semce of Colo- 

I rado The PUC may just have 
I had a big enough gun to put a tro- 
I phy up on the wall of Pubhc Ser- 
I vlce Co once the commisnon 
I puts ink to its rate order The ' company, which at one hme 
i made an offer to buy Colorado- @ / Ute, was tallung to Colorado-Ute 

Sources say the company was 
a m g  to buy the plant, but Colo- 
rado-Ute inteqected terms for a 
10-year lease which caused Pubhc 
Semce of Colorado to end the dis- 
cussions 

The company has said ~t would 
enforce its $200 mllion contract 
for a power sale to Colorado-Ute, 
which Includes a $31 mdhon take- 
or-pay capaaty requirement, spllt 
between 1990 and 1991 

The company told Denver 
newspapers after the 
commssion's tentatwe rate dea- 
sion was announced that it would 
be mterested m resurmng Qsms- 
sions wth Colorado-Ute, but only 
rf Ute is ready to talk turkey 

The merger between Colorado- 
Ute and Tn-State was on track 
unbl the Commission lowered the 
boom A feasibdity analysis by 
Stone & Webster dehvered at the 

- 

end of January concluded the con- 
solidat~on would save members 
of both G&Ts $293 mdhon from 
1990 through 2004, compared to i 
what it would cost if the two con- 
tmued to operate mdimdually 
Tn-State's members, however, 

I would get the short end of the , 
benefrts stick if the merged enbty 
used an average wholesale power 
rate for all customers, and the con- 
sultant suggested an altemabve 
such as a split rate for the fvst sev- 
eral years 

The G&T's eight merger task 
forces have completed the= work i and none of the final reports un- 
covered any fatal flaws in the pro- 1 
posed couplmg Eleven of 14 I 

i 
managers in the Colorado-Ute ; 
system supported the merger i 

I 
"I've been negobating this as our ; 
future," said Dave Potter of LaP- 

I 

lata Electnc, who chairs the G&T 1 

i 

about acqumng the Craig 3 coal- 
fired plant untd late February 

- I The Colomdo PUC order dealt Utc s inerger hop3 a blotc 
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managers group and is a member 
of the merger rate task force "I 
figured if we can't cut a deal bet- 
ter than bankruptcy, why merge? 
But what's on the table is better," 
he a d ,  notmg the Stone & Web- 
ster study projects rates would go 
down over the next decade for 
Colorado-Ute's members If the 
two G&T's merge And the fig- 
ures m the analysis appear to be 
conservahve, Potter sad 

Despite lousy weather, 150 of 
In-State's managers and dwctors 
]ourneyed to Denver February 20 

1 for a full membershp meetrng on 
the merger The hve-hour session 
was reportedly dormnated by 
frank talk and tough quesbons, 
but ended on a positwe note Ron 
Carey general manager of Tn- 

State's largest member system, 
Poudre Valley REA m Fort Col- 
hns, Colorado, said his board was 
learung toward merger after the 
memberslup meetmg, although 
not all members were m n g  to 
call the uruon a done deal That 
sentunent has proved prophehc 

The consultant's conclusions 
and eshmated benefits were preh- 
cated on a rate Increase for Colo- 
rado-Ute The PUC Qrecbve, 
whlch a Comrmss~on spokes 
woman srud rolls rates back to the 
July 1,1989 level, ~ n ' t  a "merger 
laller," accordmg to Tn-State's Jlrn 
Van Someren, but it sends the 
G&Ts back to the drawng board 
to refigure economc benefits, rf 
they stdl exlst 

Colorado Ute has operated with 

The rnmmtsslollz 5 order ~z~ggesfs42lorado-Ute hns ken n bzt fnst rind loose 

, a loan from Tn-State whlle the 
I merger was bemg explored W~th- 

out higher rates, Colorado-Ute 
I 
I cannot cover its expenses A 
I spokeswoman at Colorado-Ute ac- 
I knowledged "we don't know" 

where tfungs stand m hght of the 
I 
I PUCachon After the f l a y  gat 

the PUC, members of both G&Ts 1 were reportedly headed stra~ght 
/ to Washgton, DC to talk to the 

Cooperatwe Finance Corporahon 
and REA, Ute's major credtors 

By md-March, chscussions wth 
Pubhc Servlce Co had also recom- 
menced, ths  tune with both Ute 
and Tn-State mvolved If Colo- 
rado parhes are slulled m the 20th 
century art of pursmg wn-wn 
soluhons, everyone could get the 
essence of what they want 

Pubhc Servlce could get Crag 3 
without Ute's earl~er hme restnc- 
hons, as well as the recalcitrant 
piece of Ute's wholesale load Ute 

1 and Tn-State could get the merger 
they've been pursumg and, wth  
an asset sale, lower rates in the 

I bargain -So11 yn Brrrce 
I 

I Integrated System, or No7 

Probzng the Bounds of r 
i En tergy Preroga tz ves 

/ The ~ntergy holcbng company sys- , 
I tem 1s recovering horn the blues of 

I 1 its Grand Gulf nuclear construchon 1 
I 
j programl mth plant 1 finally all@ 1 

cated to its sates and plant 2 ter- 
rmnated and wntten off But a httle I / nohced proceedmg at FERC a shr- 1 ' nng up new dust 

I 1 
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Last October, Entergy Servlces 
filed a coor&nabon agreement 
w th  the commssion in Docket 
No ER 90-38 The agreement IS 

predcated on a transfer of two 
generabng umts (one coal-fired, 
one od- and gas-fired) from 
Entergy's Arkansas Power & 
Lght &ate to a new "indepen- 
dent power" amate--Entergy 
Power, Inc -but the FERC fihng 
does not seek FERC's approval 
for the transfer In fact, Entergy 
asserts that FERC has no author- 
ity w t h  respect to the asset trans- 
fer If anyone does, it's the Arkan- 
sas Comrmssion or the Secunbes 
and Exchange Comrmssion, says 
Entergy 

The FERC fdmg has drawn m- 
tervenbons from the City of New 
Orleans and the Arkansas and 
L o u ~ a n a  commssions, among 
others There IS also a parallel 
proceedm~ at the Arkansas Pubhc 
Servlce Comrmssion on the asset 
transfer issue 

"It's a quesbon of famess," 
says Paul Nordstrom, who repre- 
sents New Orleans, served by En- 
tergy affiliate New Orleans Pubhc 
Servlce, Inc (NOPSI) Though the 
aty, Entergy, and NOPSI are m d  
to be deep m &cussions over sell- 
mg NOPSI to the clty on some 
mutually agreed bass, New Or- 
leans has q concern about the m- 
pact of removlng the AP&L coal 
plants from the Integrated hold- 
mg company's resource "stack." 

"There's a short-run and a long- 
run problem," says Nordstrom 
"In the short run, with these 
plants out of the stack, other more 
costly plaqts wwlll drop m The 

N E W S  I N  F 

I 
transferred plants would be avad- 
able to the system only to the ex- 
tent Entergy Power [the new "in- 
dependent power" amate] 
couldn't make a b~gger profit sell- 
mg the energy elsewhere 

"In the longer run, these re- 
sources are gomg to have to be re- 
placed and there wlll be a cost 
connected wlth that We don't 
tlunk the consumers come out of 

tlus very well," says Nordstrom 
FERC had been scheduled to 

take up the matter at its March 15 
meebng, but the item was pulled 
from the Comrnlss~on agenda at 
the last m u t e  

Sechon 201 (b) of the Federal 
Power Act derues FERC pmsdrc- 
hon over fad~bes for the genera- 
hon of elednc energy, "except as 
speafically promded" m Parts I1 
and 111 of the Ad Sechon 203 of 
the Act gves FERC pnsdicbon 
over Qsponhon of property 

FERC's general counsel seems 

O C U S  

ready to approve a hands off pos- 
ture for the Comrmssion, m spite 
of the ambiguous language of Sec- 
bons 201 (b) and 203 

Nordstrom says If the C o r n s -  
sion goes along wth  the fhng 
and &sclaims juns&chon over 
the transfer, New Orleans wdl 
consider ~ t s  remeches on appeal 
and m other forums 

There's at least one more piece 
of the puzzle Arkansas Pubhc Ser- , 
mce Comss ion  approval of the 
plant transfers Ths is by no 
means a settled Issue, smce Arkan- I 

sas Power & Light proposes to 1 
sell the uruts to fellow Entergy af- 
hhate Entergy Power, Inc at de- 

1 
I 

preaated book value Arkansas 
mdustnal consumers are con- I 

cemed that t k  is a steal, and that , 
AP&L should get the far greater 
market value they believe the 
plants could command m the 

I I 
I open market Entergy says there I 

is little market for the plants and 1 
that the Public Utd1t-y Holdmg I 

Company Act requlres that mter- 1 
I affiliate transfers be made at ac- 1 

tual cost I 
These issues cut deeply mto 1 

ground many ubhbes want to 
I 

plow m a less structured, more 
compebbve bulk power mdustry 
Whether h s  proposed transfer 
makes good publlc poky  or not 
and who w U  get the final word 
about it-FERC, the Arkansas 
commssion, or the SEC-remam 
to be seen 

-Robert 0 Mamtz  
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- lransmission-the 
Heart of the Issue 
In the second and final podion of our mtervlew, 
Charles Stalon expresses some strong views 
about transmlssm and its central place m the 
bulk power plcture, and suggests a s u ~ n s m g  
alternatrve for the nndusfnj to ponder 

Charles G Stalon, zntennezued by Roger Odzszo 

RO: The FERC Tmxrussion 
Task Force Report emphas~es 
that wthout access to long-term 
fum transrmssion m c e  competi- 
bve markets for electnaty w d  
not get a full chance to develop 

CS: That ~s correct There ~s a 
possibAty of some constntcbve n- 
valry among generators mthout 
tmmmsson access But I don't 
see that i t  could ever amount to 
very much Surely we could not 
talk about a compehbve generat- 
rng rndustry wthout transrmsion 
access 

RO : Let's talk about se- 
quence- Would you go so far as 
to say that transnussion access--I 
am using the term "access" when 
I mean both access to the current 
gnd and burldmg addibonal ca- 

paaty on demand-= a "prereqw- 
ate" for general deregulahon of 
pnces7 Is that too strong a term7 
What sequence do you see as pref- 
erable? 

CS." I made a cut at that, but ~t 
was not entmly an analpcal cut 
To some extent I made a strategc 
cut that access has to precede com- 
plete pnce deregulabon m bulk 
power markets 

In fact, I went a httle further on 
the strategc pornt For a regu- 
lated monopohst, access has to 
precede great frexzlnltty m pnang 

I call that a strategc cut because 
analyhdly I can magme creatmg 
mtense enough compebbon 
among estabhshed uthbes urlth 
access for themselves, but not for 
rndependent power producers, 
whene one could make an argu- 

I 
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ment that no one uthty has any 
control over pnce A market dom- 
mates the pnce But strategcally I 
found rt ddYxcult as a pubhc pol- 
icy maker to say that I could ever 
repose the pubhc confidence m 
that stuahon, wthout the possl- 
bhty of entry 

It IS fundamentally entry that KS 
the key to d ~ ~ p l u u n g  pnces No 
matter how mtense competItIon IS 

between estabhshed players, If 
they are soplushcated enough to 
say that it IS too f i d t  to col- 
lude on pnce-we aren't gomg to 
collude on pnce, but we can col- 
lude on expansron-it is only 
entry that can block that 

You may even have perfect com- 
pehhon m the pragmabc sense 
that each player IS a pnce taker, 
but pnce r e m m  above that level 
necessary to squeeze out monop 
oly rents because firms can oper- 
ate m a consaously parallel man- 
ner to h u t  capaaty expanson 

RO: In the T m m s i o n  Re- 
port, you sad that firm trans- 
sron should be thought of as a 
mulhdmensional semce that m- 
cludes guaranteed access nghts, 

wth con&homng power The 
electnc uthhes want some h g s  

I that FERC can refuse to grant un- 

less rt smultaneously g a m  some- 
thxng m exchange 

That IS a wellestabhhed pohcy 
on the gas srde, though the courts 
have m e d  feehgs about lt But 
on the electnc srde we haven't 
done as much of rt 

Utd~ties want pnclng flexbhty 
I thuik the Comnussron ought to 
get s o m e k g  m exchange for gv- 
mg lt to them That was part of 

It 1s fundamentally 
ent y that is the key to 
d zsciplz mng pnces 
No matter how zntense 
competitzon s between 
establzshed players, zf 
they are sophzstzcated 
enough, only ent y 
can dzsczplzne the 
m r m  

an obhgahon of the utd~ty to I 

budd ad&honal capaaty, custo- I 
mer nghts to resell the semce, 
and perhaps a customer nght to 
prnt ownershp of the gnd Con- 
cerxung parhcularly the first two, 
given the htatzons on FERCs 
abhty to order access or requxre a 
uhhty to bulld transrmssion, how 
do you see these tlungs being ac- 
comphshed? 

CS: Under current laws, the 

the strategc element m my decl- 
sron that compehhon could not be 
adequate wthout access The 
other, more defensrble part m 
terms of abstract logc, was the 
polnt I made earher Unless you 
can assure entry, it IS veryEii3 To 
persuade yourself that you are 
gomg to have a compebbve gener- 
atmz sector 

grantmg of p a n g  -on on 
access As we suggested rn the 
T r m s l o n  Report, the FERC 
could conhhon a utd~ty's nght to 
make offsystem sales or pur- 
chases on rts ahlzty, not p t  cnll- 
mgness, to pmvlde trammssron 
access and semces to other par- 
hes 

In short, tell a uthty that your 
pnonhes and preferences for ca- 
paaty go to the bottom of the kt. 
If you want capauty for off- 
tern sales and purchases, you 
have to grant the demands of ev- 
erybody else, and you take what 
IS left That IS a great exerase of 
con&homg power, although I 
could not say for certm that the 
courts would tolerate rt The ques- 
hon, m fact, comes down to the 
Comrmssion's abhty to defend 
before the courts a substanbal de- 
parture from past prahce 

I was encouraged by the courtls 
mponse to FERC's Order 436 I 
have been very depressed by the 
court's response m some other 
areas But m the last decade, m 
those areas where there IS a broad 
mandate, I see the court saymg, 
"Commrssion, you must be able 
to defend what you are domg " 

The court IS thnlung of the rea- 
soned deasron-makmg standard, 
not the objechve evldence stan- 
dard I thmk that IS very dew- 
able, although most regulatory 
agenaes would fad the test badly 

It IS very dficult for a mdh- 
member body to pass that test be- 
cause it means you must not only 
agree about what you are gomg to 
do, but why you are domg rt 

If the Co rns ion  can sunwe 
only way I can see that the FERC 
could accomphsh rts objechves IS 

that test-and I thmk it can m tfus T k  FERC could condrbon the 



area--and the court wdl accept 
that, I thmk the Comnmision can 
pull h s  off It could condihon It 
could bnng about some open ac- 
cess 

I have a feehg, however, that 
ttuswdlend up asa battlem the_- 
legrslature 'Rus is an mportant 
lssue and the ubhhes who a= o p  
posed are malung ~t an important 
Issue 

RO: What do you thmk they 
wdl do7 

CS: Part of then strategy s to 
argue that tlus qu-on ls much 
too unportant to be declded by a 
regulatory agency We have a 
great mny m our mety Con- 
gress says ths  IS much too com- 
plex for us to handle, we are pass- 
lng lt over to FERC And the 
lndustry says ths s much too big 
for FERC to handle, we tlunk Con- 
gress must deade 

I see the argument somewhat 
the way I see the old states' nghts 
argument There are parhes who 
want the states to take over every- 
thmg they know the states can't 
handle, and therefore it won't be 
done Then there other parhes 
who want the states to take over 
h n g s  they belleve the states can 
do 

States1 nghts has nothmg to do 
-with it, the ~ u e  is the subsrance 

And I tlunk that IS true here 
Those who argue that h s  ~s too 

mportant for the FERC may suc- 
ceed m bloclung FERC achon, but 
they have no mntenbon of havlng 
the Congress make tlus deasion 
They pst want to block the FERC 

RO: 

j The New York Power Authonty 
' chamnan, %chard Flynn, sug- 
I gested recently that a nahonal 
I 
I study should be done to see if 

I 
new or different transmsion I d -  

I 
I ages are needed to enable more ef- 
1 k t  kamactmrn But t~ do that 
1 you must hrst mveshgate existmg 

I 
1 
i 

- -- 

I 
gong to be made available to 1 

I other uhhtws Instead it let the 
company designate ~ t s  excess ca- 
pacity Why7 

I CS. First, if comrmssioners 1 
I 

have httle techrucal abihty and 
don t w e v e  mere s much techzu- I 

cal abhty on the staff as well, or rf j 
I 

there is they can't understand it, I : there a a tendency not to try tech- i 
ma1 solutions I 

I 

I 
We /lave a Feat Irony : I R 0.' Couldn't they lure some 

m our socrety i body7 
I C O T Z ~ ~ ~ S S  Says this 2s 1 CS: Yes. but what are you 

I much too complex for I gorng to get when you get mfor- 

. - - ( mabon backand what are you 

I US to handle, we are / going to do with 1t7 I 
passing it o v u  to I so fie tendency e to try to work 

I on the company itself 'E'C And the 1 1n one sense,, mportant 
I 
1 

mdustru saus thrs is =me 1n paclficm wad not i 
I 
I ' whether there were bottlenecks m I m ~ z h  t i0  b~g for I the system The miportant ques- / 

FERC to handle; we j hon was, what an? the necessary 
I - I I think Congress must c0ndltl.m f o r a a m g  d l m p h e  , 
1 on the mergmg company so that 

I decrde it 4 1  not be able to abuse its con- 
I 

trol over cruaal assets, whether 
1 

I they are in short supply now or m 
I 

the future7 I 
I 

1 
I I A survey of cruaal capaclty 
I constramts That seems to be I shortages would not have gamed 
I s o m e k g  we know very M e  I us very much All we knew at 
1 about that pornt, whch was mportant, 1 

CS: I h n k  it e s o m e k g  we was we didn't have control of rec- I 
know very little about I I W n g  a shortaged one exlsted , 

I That was a state and uhltty prob- 1 
RO: The FERC had a m q u e  

opporturuty m the PaafiCorp 
merger to look at that company's 
transrmsslon system and deter- 
m e  how it was being used, how 
it could be used, what E tlus thmg 
called "excess capaaty" that was 

I 

lem 
Our problem was how do we 

bnng regulatory constraints to 
bear on the uthties and states that 
dnve them to remedy that situa- 
hon7 We have known for qwte 
some hme, known in the sense 
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that we have been told by uth- 
hes, that there are bottlenecks m 
the system 

Somebody once pomted out to 
me that one of the problems m 
parallel flows of Northwest 
power c o m g  mto southern W- 
forrua IS the shortage of certm 
lands of capaaty m the Idaho 
area That person misted that 
what we really need IS more ca- 
paaty budt m Idaho for the bene- 
fit of Mor rua  But its md- 
ate objectwe would be to allemate 
the overloadmg of h e s  m An- 
zona 

So what we have IS a fiulure of a 
regulatory system Cahfonua has 
no reason to volunteer to pay for 
that capaaty Anzona IS already 
k n g  forced to budd extra capac- 
ity Idaho has no mcenbve to 
buld it There IS no mecharusm 
for gethng it b d t  

What we chose to do m Pa@- 
Corp was say to the company, and 
mdmctly to the regulatory 
agency unth sitmg authority, you 
must b d d  capaaty to meet de- 
mand If you don't, you wdl have 
to cut off your offsystem sales 
We condiboned 

Many states didn't hke that one 
bit because they saw that we rec- 
ogruzed there was a parallehsm of 
mtemt between the PUC and the 
uthty m the exerase of the 
uthty's monopoly power We 
were saymg, 'We are gomg to get 
at that parallehm," and we &d 
And I tlunk we d ~ d  rt pretty well 

But at that point ~t drdn t make 
any dfierence whether there was 
any excess capaaty or not We 
would have ended up w~th the 
same argument, I beheve, ~f the 

system would have been bghtly 
stramed, or whether there had 
been a lot of excess capaclty 

RO: Don't you make the 
queshon of whether to bdd ,  
where to buld, or how much to 
b d d  that much more dficult by 
relyxng solely on that as the rern- 

In the transmzsszon 
area, we have the fall- 
ure of a regulato y 
system Calzfornla has 
no reason to volunteer 
to pay for the addi- 
tional capaclty that's 
needed Anzona zs al- 
ready bezng forced to 
buzld extra capaaty 
Idaho has no zncentzve 
to buzld zt There IS no 
mechunzsm for gettzng 
zt buzlt 

edy, rather than fust trylng to de- 
termme how the current system 
can be better used, and to what ex- 
tent excess capaaty ex1sts3 

CS: Yes we do And m the 
Transmsron Report we were 
very consaous of the lunlted 
power of the FERC and how the 
FERC was going to use its h l t ed  

I 

power to move the mdustry for- 
ward If FERC had greater pow- 
ers, yes, a different strategy 
would have been preferred 

On the bass of assertions that 
have been made to me, there s a 
shortage of capaaty m cerkun 
parts of the country There ls a 
need for transrmssion he 
There almost certady are some 
utd~bes that know tlus and are not 
bddmg because they have a 
vested lnterest m not Wdmg 

In other cases ~t IS not so clear 
because they have very good ar- 
guments ' l h s  shortage IS t e m p  
rary and m a few years we are 
going to equalxze generatmg ca- 
paaty and we are not gong to 
need the transmmon capaclty 
we now have " 

W e  I was there, the FERC 
never had a mapnty that could I 

make a long-term plan The ma- 
pnbes were fragde and hkely to ' 

fall apart at any tme You won- 
dered how you were gong to 
make the next step You were 
very hnuted m the abihhes and 

I 

power you had You had to do I 

9 

whatever you did wtlun that 
framework of power 

The FERC IS a fallback agency 
The FERC operates m default 
The system has been m default for , 
much of the tune I was there 1 

Momver, m the DOE Reorgaru- 
zatlon Act Congress seemed to , 
suggest that in the future DOE 1 
would take the lead m long-term I 
plafuung DOE would have most / 
of the strategc pohcy responsbh- 1 
hes But DOE wasn't golng to do i 

anythmg hke that So by default 1 
rt came back to the FERC 

Given the structure Congress 



has created, however, DOE can re- 
sume that krnd of power at any 
tune, or Congress could gve the 
FERC that lund of power 

Under exlshg law, the power 
of the FERC s extremely h t e d  
The only real power that FERC 
has flows from its p b  of pmtect- 
mg transrmssion networks under 
Sechon 202 of the Act 

That xnstrument could gve the 
FERC a lot more power But 
FERC has chosen to turn that 
power over to the ut&t~es to exer- 
ase through NEIZC, the &b&ty 
councils It let the utd~hes create a 
system of self-regulabon 

R o t  But on the other hand, 
because of its FPA 9 0 3  (corporate 
reorgaruzabon) and 9 0 5  ( p n a g )  
responsibhbes, mustn't FERC 
take the lead, as it did m the 
PacrfrCorp merger, to see that ac- 
bons it approves serve the pubhc 
mterest7 

CS: yes ~ u t  I am reluctant to 
put too much waght on a merger 
case because it a s o m e k g  that 
somebody else mbates You may 
create a precedent But it a not an 
adequate mtnunent for pohcy 

malung 

RO.' What a the potentlal for 
federal-state cooperahon on trans- 
mssion, as opposed to federal ac- 
bon by either the FERC or Con- 
gress' Can a regonal body be 
created that could handle tlus 
problem7 

CS: It's possible But I don't 
see it as a ldcely outcome If we 
had started thdang about thls 
problem earlier, it might have 

been a poss~ble solubon I say 
rmght have been because I stdl 
don't know Let me tell you the 
pattern I am tlunlung about 

In preparing the Transrmssion 
Report, I was never able to get to 
the heart of one mportant debate 
I find it &cult to beheve that the 
eastern network and the Texas 
network-ERCOT-can both be 
optrmal But the people m Texas 
are very emphabc that ERCOT is 
the optma1 sze for an mtercon- 

nected network The ideal world 
would be an mterconnected net- 
work about the sure of ERCOT, 
then connected to those around it 
wth dvect current h e s  

In that case, they argue, you can 
create mathernahcally a very 
qcuck, ~al-time model for sched- 
ulxng and dlspatchmg, you can 
have everythng And whde they 
haven't quite gone that far, they 
believe they could if they wanted 
to 

They have gone so far as to 
model a system for an average 
peak penod and an average off- 
peak penod Now suppose we 

Impose transacbon A on the sys- 
tem between polnt A1 and A2 
They can tell you almost ~rnmedi- / ately the losses that wd1 occur m 
every uhhty m the system It I doesn't take much to go beyond 
that to get a real-tune system 

We are a long way from a real- 
tune system on the eastern gnd 
It IS such a gant t h g  So I frnd rt 
chflicult to magme in the foresee- 
able future that we are gomg to 

1 break the eastern gnd mto small 
I mts 

If we don't, I find it dx£hcult to 
magne how you are goxng to get 
a regonal body to regulate the 

I eastern gnd Rgon it has got to / be the FERC And even then you 
I I have problems because the gnd I 

I 

I extends ~nto  Canada 
The same is true of the western 

gnd although we may get a little 

I 
closer to h d m g  another agency 

I there i 
1 RO: Doyouseeanyotheror- 
1 gamzabonal possib1hbes7 

/ cs: Yes I Uunk it's worth- 
1 I whde to contemplate another pos- 
I sbhty whch I have proposed for 
I the utilihes, not always ulth dead 
I 
I seriousness smce I haven't been 
I able to ttunk through all of the 
I 

i consequences maybe the utd~tles 
should be allowed to create their 
own regulatory body 1 They have a problem cmrdmat- / '"g among regonal reliabhty 

I counals and dispatchng centers 
They are scared to death to have 
the FERC get mvolved in that be- 
cause they understand the a p  

I pomtrnent process and the techno- 
I lopcal ignorance of the deas~on 
I process at the FERC 
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/ So maybe they ought to create ( comnussioner, you don't make / would be h t e d  to certam teduu- 

1 then own regulatory agency, p t  
as the baseball leagues created 
ther own comrmssioner because 
they realized they had dsputes 
among clubs 

The baseball leagues had no 
mecharusm for resolving ds- 
putes They hdn't want them re- 
solved m courts They dldn't 
want them to get Into state legsla- 
tures 

They needed an agency whose 
fust loyalty was to the owners, 
yet who had power over those 
owners-under normal clrcum- 
stance, a lang to regulate the bar- 
ons, created by the barons 

Hrstory shows that IS an unsta- 
ble arcurnstance Yet it has 
worked, although sooner or later 
you have a battle over who IS 

gomg to be boss So far ln the 
baseball leagues it has always 
turned out that the barons have 
been the boss But they have 
made very good use of the com- 
nussioner 

In ths case, the ubhbes may 
need a commioner of the east- 
em network and a comnussioner 
of the western network, who can 
be very techrucal, who can h e  
very techmcal staff, and who can 
create ways to escape the appomt- 
ment process and procedures that 
apple the FERC 
Moreover, ~f the utd&es who 

are going to deal wth ZPPs are 
smart, they should want to work 
wth a slulled regulator who is not 
pohhcally appointed-a comrms- 
sioner of their own After all, a 
key element in transachons wth 

hun deade hngs m accordance 
with phaa l  models, you create 
the lund of exptise needed to m- 
terpret that contract for the bene- 
fit of, say, the end user 

Let them create theu own regu- 
latory scheme and I thmk utdihes 
would find that a very large nurn- 
ber of the tools created by regula- 
tors are of value 

RO: What h u t s  would you 
place on the powers of such a 
C O I I U T U S S ~ O ~ ~ ~ ?  

CS: Tradbonal anbtrust con- 
strmts would have to be un- 
posed That IS, where society has 
a d  ~t prefers campebbon, per- 
haps m the sale of electnc power, 
the comrmssioner would not be 
able to estabhh pnces or even 
terms of sale 

The role of the cornsloner 

cal areas where estabhshed com- 
nussions have proven to be defi- 
aent For example, the 
transmaon system IS complex 
and we know that estabbhed 
conmussions are not good at deal- 
mg with techrucal, complex IS- 

I 

sues Even when they do have ' 

the experbse to deal with them, 
I 

they do not have pmcedwes that 1 
allow effiaent use of that exper- I 
b e  

A comrmssioner could use 
greater experhse m d e t e m g  
the techcal d e s  for operabng a 
transmsion gnd, for cooperation 
among control u~uts, for coopera- 
bon among rehabhty councrls, 
and so on 

Perhaps I would also go a httle 
further than that Where pnces es- 
tabhhed by regulatory agenaes 
do not eff-vely rabon capacity, 

IPPs IS implementmg broadly 
termed contracts With such a Those who want to use fhe transm~sslon system 

I 
should conslder creaflng thnr own commzssloner 

I 



so that demand exceeds capaaty, 
maybe such a comnussioner 
should be allowed to enunciate 

rulc5 for rahomg that capaaty 
That rs a queshonable rdea, but at 
least ~t stnkes me as sometlung 
that s feasrble 

RO: currently some states 

I 
are achng on then own wxth re- 

I spect to t r a m s i o n  xssues For 
/ example, Wsconsm has asserted 
j that transrmssion m that state con- 
j shtutes a state-wde system and rt 
1 dwcted uthhes to prowde access 
/ on that system, as well as to M d  
I addibonal capaaty How do you 

mew that lund of an approach7 

cs: With great skeptlorm 
' 

The &wsron of labor between 
states and the federal government 

' dearly needs to be rethought 
1 The old Federal Power Act 

"bnght he f1  drwion doesn't 
make a lot of sense anymore We 
have subverted that 

I I think the dimion that makes 
1 the most sense IS for the states to 

retam firm control over dlstnbu- 
I bon, the feds to take control of 

transrmssron and let generahon 
become competxhve 

That divlslon of labor ~s neat 
and clean But rt grossly reduces 
the atgNfrcance of both federal 
and state regulahon by removlng 
approximately two-hrds of the 
value added m the mdustry-the 
generahng sector-from @ahon 
entwl y 

I RO.' What you are suggest- 
mg-If I could put rt m terms of 

, yunsdr&on rather than regulahon 
to e h a t e  the problem of how 

I stnctly sectors are regulated- 
seems to be exactly what the 
states were opposmg in FERC's 
NOPRs That IS, the creahon of 
an IPP mdustry that would sell to 
uthbes and therefore bnng gener- 
abon under the ]unsdichon of 
FERC m addihon to transmlssron 
costs State comrmssrons would 
end up slmply regulatng dlstnbu- 
bon costs Ddn't that generate a 
lot of the heat over the NOPRs7 

It's posszble, though I 
wouldn't want to bet 

on it, that some 
dzvzszon of labor, men 

on transmzsszon 
access, could be 

worked out between 
the FERC and the 

states 

CS: It did The states are 
aware that they are vltally mter- 
ested m regulatrng not merely the 
source of the natural monopoly, 
but also the source of value 
added 

If one beheves that regulatron- 
and I am almost steahng a phrase 
from Alfred Kahn-has a prune 

I purpose of m n g  "dlephmate 
/ econormc demandsw-I e , de- ' mands that would not be served 

m a compehhve market-then rt 

~s not surpnsmg to see regulators 
defenhng the preservahon of a 
verhcally mtegrated firm That IS 

where they get the abrhty to cross- 
subsrdrze classes, semces, or 
whatever 

Losmg the generatmg sector 
leaves them wth so httle value 
added to play wrth that those "11- 
legtunate demandsf'-I wsh I 
had a better phras+smply can't 
be met 

There are two tlungs that ought 
to be kept separate, but get mter- 
m e d  m the debates In addihon 
to the problem I p t  described, 
whch describes the largest num- 
ber of regulators, but not the larg- 
est states, there E masslve dlstrust 
of the FERC as an mststuhon 

As a state regulator, I had no 
confidence ln the FERC I was 
hostde to and suspraous of the 
FERC It was an a m 1  wth no 
sense of d i d o n  

It was clearly not going to be 
workmg for the mterests of the at- 
=ens of my state It was very 
Uely to be worlung for the mter- 
ests of the states that had Impor- 
tant members on the powerful 
Senate comttees Or who knew 
what7 But rt was dearly not 
golng to be worlung for what I 
considered unportant Interest- 
mgly, I was w d h g  to tolerate a 
slrmlar performance out of my fel- 
low comsioners,  but not out of 
the FERC because I could get 
them to h e  up wrth me agalnst 
the FERC 

MIX those two dungs together, 
the lack of credibrhty of and the 
hoshhty towards FERC, wth the 
desire to retarn control of as much 
value added as possrble, and you 
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get h o s t  every state c o r n -  
sloner m the game 

I tlunk that problem needs to be 
brought out m the open and de- 
bated I fear that more damage 
wdl be done to the land of part- 
nershp that has to be created by 
refusing to talk about tkus prob- 
lem than by bnngmg ~t out m the 

open 
It may well be that ~f you bnng 

lt out m the open, I would find 
my pos~bon beaten I don't know 

But I have a f&g that the con- 
fid between the FERC and the 
states IS gomg to be unnecessarily 
mtense because lt IS not goxng to 
be talked about 

RO: DO you see any possibdi- 
hes at all for federal-state coopera- 
ban' 

cs: I tlunk lt's posnble, 
though I wouldn't want to bet on 
~ t ,  that some dimlon of labor, 
even on transmIss~on access, 
could be worked out between the 
FERC and the states 

Let me gve the old, tued exam- 
ple We had a dlwslon of labor be- 
tween the states and the federal 

I government over long dstance 
telephone calls If a call was 

I placed from Chcago to Spnng- 
I field, U ~ O I S  ~t was an Intrastate 

call Nobody pretended that the 
call went over hes wthm the 

I state of m n o ~  It may have been I I muted through San Franasco and 
1 back We knew that AT&T was 
1 rouhng the call accordmg to pat- 

terns at the m e ,  however they / routed lt But the dlmsion of 
1 labor faditated regulabon and lt 
) worked moderately well 
I If you have a slngle agency in 

control of large areas, you rmght 
be able to create a dlwlon of 
labor where the states could regu- 
late cerkm transachons and the 
FERC others and make the sys- 
tem work 

The &culty IS you need a mo- 
nopohst wth efhaency o b j ~ v e s  
that don't pay much attenbon to 
p c e  signals because, m order to 
make this shared system work, 
you have to have a cost docahon 
system that IS pure f~chon 

The FERC usually 
uses the words "jair- 
ness" and "equity " as 
a cover for preserulng 
the status quo 

But ]fa compmrmse between 
the states and the federal regula- 
tory agemes IS absolutely essen- 
a, I would not rule out one hke 
that 

RO: Perhaps one of the prob- 
lems too IS that state and federal 
regulators seem to have Veeent 
vlews about both the lund of com- 
pehhon hkely to result from m- 
plementatron of ideas in the 
NOPRs, and perhaps the Trans- 
rmssion Report, and ~ t s  hkely ben- 
efits The states can see very 
clearly some of the problems that 
rmght result, but they don't see as 

many benef~ts 

cs: I thmk you are corred If 
I were to focus on one unendmg 
source of confl~ds between state 
and federal regulators, lt would 
be the fact that they have dIffemt 
object~ves 

As a state comnussioner, I had a 
great deal of knowledge that I 
&dnl t have, and never would 
have, as a federal ~gulator That 
IS, I could p r d c t  wth  greater 
confidence the consequences of 
my dec1~10ns on the vanous 
classes of at~~ens m the state- 
poor versus nch, whatever 

And once one can do that, lt IS 
very temptmg to m w  a nar- 
mwrxunded pmuxt of efhaency 
wth equ~ty cons~derabons 

The example I have used repeat- 
edly was a deas~on of the Ilh01s 
coxmussion to order utht~es not 
to cut off people d m g  a couple 
of cold months m the year for fad- 
ure to pay thew uthty bills 

We d ~ d  that on very smple hu- 
marutanan grounds As a corn- 
m i o n ,  we were not m n g  to 
mpose on utht~es a set of rules 
whch requ~ed them to cut off 
those people And so m effect we 
sad, postpone the cutoff untd the 
weather warms up m the spnng 

It was a very rnefhaent way to 
accomphsh a soaal o b F v e  We 
recogruzed that and we called on 
the leplature to do sometlung to 
deal wth t h  massive soclal prob- 
lem The leplature finally &d 
ad It ordered us to contrnue 
doing the same t h g  In effect 
the leplature was saylng we 
can't do any better than you are 
doing There are pohhcal reahhes 
beyond our control that we must 



bow to, so go ahead 
As a FERC cornsloner, I 

I never had any temptabon to do 
I anythng kke that I never had a 

choice where I could say I am 
helpmg the poor or the nch 
FERC decls~ons were made m 

the abstract wth no real under- 
standxng, and no capabhty of 
knomg, the rncome dlstnbubon- 
a1 consequences 

Coquently, as a FERC com- 
nussioner I found it very easy to 
take a narrow vlew '"Ttus pmess 
should seek effiaency " 

That B the only obJe&ve that I 
can find defensible I can't thrnk 
of an eqwty argument here that s 
not hypocntml and really noth- 
mg more than an attempt to pre- 
serve the status quo 

The FERC usually uses the 
words "famess" and "equty" as 
a cover for pmervlng the status 
quo That ls, they define equtty as 
not depnvmg anybody of a bene- 
fiaal mterest m the status quo 
wthout elaborate due pmcess 

That tendency s gomg to last 
forever The states are always 
gomg to gve equty cons~dera- 
hons a lugher pnonty than will 
the FERC 

RO.' To the extent a comrms- 
slon subsbtutes commbon for 

I q p l a ~ o n ,  control can be lost 
I over eq* quesbons Areyou 
1 saymg, then, that h s  ls a baslc 
I =ason the states are less enarn- I o d  wth  commbon7 

1 CS: Yes, I Uunk that's nght, be- 

i cause many of them do have eq- 
uty conslderabons Many states 
have no cholce 

There s a law in h o l s  that no 

/ *&en can be requued to pay 1 more than X percent of b annual 
mcome for uthty semces There 
s a law m Cahfornm that hfelxne 
rates shall be estabhshed Many 
of these purported equity consid- 
erabons wntten mto law assume 
the existence of strong monopoly 
power and iarge value added If 
you take away the value added 

and monopoly power, they col- 

lapse 

RO: Transrmssion pnang is a 
very tncky concept What k- 
bon would you want to go wth 1t7 

cs: That queshon should be 
dtmded m two spot pnang of ser- 
mces versus long-term pnmg 

I am conmced that m the long 
term, for nsk beanng purposes, it 
is desuable to have two-part tar- 
&, where the person who d e  
mands servlce bears some of the 
nsk of expandrng capacity 

Those pnces ought to reflect the 
m g m l  s d  cmt ofpmmhg 
those senvlces, whch s probably 
gomg to be lugher than embed- db 

' ded cost, although it need not be 
Then for short-term energy 

transactxons, we need essentdy a 
spot market pnce, or somethmg 
that appromtes ~t ( ~ t  doesn't 
have to be all that prase, but the 
better, the better) 

Hamg sad that, it E not clear 
how you appmxmate the long 
run marpal social cost Nor 1s it 
clear how you appxunate short 
run market pnces 

There are a d t  conceptual 
problems, wluch bod down, as 
we tned to state m the Transrms- 
son Report' to "to what extent 
does m~lemental cost a p p m -  
mate long run rnaqpd somil 1 
cost7" And If ~t doesn't, under 
what arcurnstances mght you 
argue that it ~s a better a p p m m -  
bon7 

I recall an example from my 
teadung days many years ago 
There s an old canal whch IS stdl 
m use After it folded as a trans- 
portahon system, the aty water 
company took ~t over and used rt 
to cany water from a reservou 
north of the aty to a processmg 
plant m the aty Many years later, 
the uty sold the water company 
to a pnvate company 
The pnvate company misted 

that the appmpnate valuabon of 
the canal was reproduchon cost 

It r m  an lnterestlng quesbon 
What s the marpal soclal cost of 
momng water3 Even if you con- 
clude that a canal would be the 
optunal technology, should you 
recogruze the cost of the canal m 
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the replacement cost? Or should 
you treat the canal as a nver, a gft 
of nature, and treat ~t drfferently 

I t hdc  those are very senous 
qyesbons and we have posed a 
few of them m the Transmsslon 
Report, but we ddn't really try to 
come to much of an answer 

U thes '  concept of ~ncremental 
cost or embedded cost, whchever 
a hgher, may turn out to be a tol- 
erable a p p r o m b o n  I don't 
know That problem needs a 
great deal more work. 

RO: That 1s very mterestmg 
If an asset has a parhcular Me, 
that s, Zf it depreaates and needs 
to be replaced, ~t would be hard to 
argue that you donf t need to con- 
sider the cost of the asset 

cs: Then I thmk you have to 
cons~der the cost of the asset 
That a exactly nght 

But you get mto a a c u l t  prob- 
lem What IS the hfetnne of the 
asset' In a world of posihve dLs- 
count rates, sometlung that lasts a 
hundred years IS forever It IS no 
drfferent from an a d  of naturr 

You get mto some very shcky 
areas, and whde m pnnaple, as 
an econormst, you can lay out an 
optunal soluhon, m many cases I 
don't know how you can recon- 
d e  some of those p m p l e s  

RO. There IS an mterestmg 
statement m the Transmssion Re- 
port that perhaps transmlsslon 
pnang IS a ltttle too flexrble, al- 
10-g owners to capture some 
monopoly mts, but the pnclng of 
wholesale paoer IS not flexlble 
enough, because there IS more o p  

April 1990 

porturuty for compebhon 

CS: That a correct and I thmk 
that IS an unportant dsbncbon to 
make If we are correct, there IS 

gorng to be a mulhphaty of 
power suppliers Yet, there 1s a 
sense m whch the suppher of 
transmslon semce a stdl a natu- 
ral monopohst Especially where 
lt a brg enough, it mntemahzes 
most of the externahhes 

A logcal monopolst IS sooner 
or later gomg to recogruze that the 
real rents are m transmws1on ser- 
wces It can get them one of two 
ways through a bundled semce 
rf lt IS b u p g  and seIlmg, or m an 
unbundled transrmsslon rate 

As its abllity to dscnmmate IS 

luntted, it may turn out the only 
way it can really get them IS 

through control of the transm- 
sion semce That IS where the 
monopoly IS 

qure b d h g  on demand, If you 
ever get to that pomt for the m- 
dustry, d not elmmate the natu- 
ral monopoly quahty of transm- 
slon 

CS. No It won't elmmate the 
natural monopoly but ~t ought to 
b a p h n e  ~t It ought to h ~ t  its 
exerase In a sense the natural 
monopoly comes from the tech- 
nology It a the exerase of ~t that 
we are trylng to h p h e  and 
constram 

&takes m pnmg may not be 
very senous m an allocahon sense 
If they are random and correct- 
able ln tune They become nose 
m the system that we would kke 
to get nd of, but tolerable They 
are systemahc rmstakes, that 
bnng m expenswe assets at the 
wrong place or at the wrong tune 

To some extent we had t h ~ ~  
problem m the electnc ubhty m- 
dustry m the 70s, although there 
were other h g s  at work The 
utd~bes were systemahcally under- 1 

pnmg energy-they stdl are-- I 

and mduang forecasts of 7% 

growth 
I 
i 

They saw the costs nsmg, they i 
p t  assumed there would be no I 
demand elashahes assoc12~ted I 

wth it I don't know whether I 

you call that stupdlty, but ~t was 
certainly m p n m g  because If 
you saw that costs were gomg up, 

I 
then it made sense to rase your 
rates to reflect maqpal soaal 

I I 
cost 

However, that was very hard to 
do pohhcally because of the 
regulatory scheme and ~ t s  embed- 
ded cost-based revenue requxre- I 

I 
ments rn I 

i RO And the ablllty to re 



Susan Tzerney zs a commtsstoner of 
the Massachusetts Departmenf of 

Publtc Utlltttes and chatrma~r of the 
transmtsslon task force of the New 

England Governors Conference 
Power Planittng Comrnzttee 

Dr Tterney holds a Ph D and n 
Masters degree tn regtonal plnnntilg 

and publzc poltcy analysts from 
Cornell Unzverstty She 1s a member 

of the NARUC Conservafzon Commtt- 
tee She prevrously served as dzrector 
of the Massachusefts Energy Faczlzty 

Sttzng Cou~tctl and as asststailt 
professor at the Unzverstty of 

Calzj'ornra at lrvzne The vtems eA- 
pressed zn thts arttcle are those of the 

author alone 

Using Existing Tools 
to Prv Open 

a New England 
C /  

Proposal 
/ Qespzte Nao England 5 " tzght " NEPOOL I 

I 

agreement povzdt ng needed transm zsszon 
smzce on a regonal bass 

arrangement, most new resources lack readzly 
avazlable access to buyers on a regonal basrs 
Thzs proposal would plug a gap zn the NEPOOL 

Susan F Tzerney 

a 

T he nahonal debate on electric 
t3anmwslon poky ls lnteslfy- 

rng Thts IS m part because the trad- 
tional terms of pnang and access to 
the bulk power transrmsslon sys- 
tem are frequently madequate to 
the task of broader mtegrabon of 
uthty and nonubbty electnc genera- 
hon rnto the bullc power rnarket 

Ths debate is m espeaally hgh 
gear in New England, where the 
need for new power resources is 
more lrnmediate than in other 

I parts of the country Calls for re- 
form of exlstmg transmission 

rules have come from the regon's 
regulators, who have recently put 
forward a simple but sweeping 

1 
proposal rntended to open access 
to the regon's transmission sys- 
tem at cost-based rates 

This article describes ths  pro- 
posal, how it fits regonal needs, 
and what New England regula- 
tors are dolng to see that it--or 
something better-is ~mple- 

1 



I rnented m our regon Wlule the 
1 ~ d s  upon exstmg 

@ i concepts in our regon's power 
I poohng agreement, the same gen- 
I eral tools and concepts may be a p  
/ pl~ed elsewhere 
I 
1 - 

1 I The Transrmsslon Debate 
long wrth the developmg 
movement to m t m ~  cer- 

I , aspects of the electnc mdustry 
I by promobng bulk power competl- 

hen, transrmSS1on lssues have 
begun to draw the attenbon of regu- / lators, uhbhes and nonuthty devel- 

I OF 
I Transrmssion access and pnclng 

problems have become mcreas- 
lngily apparent and thorny as van- 
ous states and the federal govern- 
ment have taken irubal steps to 
ensure that fau compebbon devel- 
ops in electnc energy markets As 
a starhng pomt, most parhes 
agree that transrmss~on demon- 
strates the essenbal features of a 
monopoly servlce 

Many key players--certan 
transmsion-owrung ut&ty com- 
parues among them-also recog- 
ruze that lack of n o n d ~ s m a -  
tory access to transrmssion as weU 
as pnclng problems unpede com- 
F b o n  m electnc supply mar- 
kets These are not the only im- 
pediments, however Perhaps the 
greatest underlying unpedunent 
IS the fact that control over trans- 
rmssion Increases the value of gen- 
erabon for those transmssion 
owners that have excess power to 
sell and gves great leverage to 
those that want to buy 

The econonuc value of these ef- 
fects IS very large in relabon to the 
cost of transmssion Ths means 

I 

I that regulators wdl need to set 
rules so that transmssion IS prop- 
erly pnced and made avadable to 
vanous parhes on a non&sauru- 
natory basis and not be used to 
chstort worlangs of potentxally 
compebbve parts of the busmess 

Who are "the regulators'' m th~s 
case? Neither states nor the fed- 
eral govemment has unambigu- 
ous authonty to ensure the ele- 
ments of transmssion semce farr 

Nezther states nor the 
federal government has 
unarnbrguous author- 
z t y  to ensure the 
elements of transrnzs- 
szon smzce. 

access to the gnd, reasonable pnc- 
mg of ~ t s  use, and abd~ty to effect 
its expansion Unbl such author- 
~ t y  is danfied or changed, states 
and the federal govemment must 
use the tools avadable to them to 
try to effect fair terms and condi- 
hons for wheehng transachons un- 
dertaken today 

Vanous tools are bemg used 
and tested ' 
-The Federal Energy Regulatory 
Commssion unposed con&bons 
on the Utah Power & hght Com- 
pany / PacrfiCorp merger to try to 
Improve transmssion access m 

the d a n d  West 
-Vermont regulators filed a com- 
plaint at FERC under Sechon 207 
of the Federal Power Act allegmg 
that Northeast UtAbes may be 
rendering madequate or insuffi- 
aent Interstate servlce 
-The Wisconsm Public Servlce 
Comrmssion has used ~ t s  certhca- 
txon and planrung authonbes to 
bnng about coordmated transms- 
sion servlces through, among 
other thngs, a requwement that 
each W~consm utd~ty file a wheel- 
mg tanff at FERC ' 
-States have used theu authonty 
to reqcure wheehng as a servlce 
necessary to unplement the Public 
U a t y  Regulatory Pohaes Act 
(e g , MassachusettsJ PURPA regu- 
labons) 

u ntrl legal challenges regardmg 
use of some of these tools are 

resolved, or mtrl there IS legslatwe 
resolubon of the gaps and arnhgu- 
ibes m hes of authonty between 
state and federal p d ~ c h o n s ,  con- 
slderab1e nsk and uncertamty wdl 
su~zound access to cost-based trans- 
m i o n  servlces-a s~tuabon W y  
to dull the development of a corn- 
pebbve electnaty supply market 

Absent clearer authonty and ju- 
ns&chonal boundaries, the na- 
honal debate on transrmssion ac- 
cess and pnang is being played 
out m mniature m New England 
m vanous arenas Frrst, uthbes lr 
the regon have themselves been 
trylng to negohate resoluhon of 
some of the thorny access pnonty 
and pnang issues, th~s effort has 
gone on for several years wlthout 
resolving the toughest Issues lo 
Second, scores of mterested par- 
hes are parhapahng achvely in 



the FERC and SEC proceedrngs re- 
\ leulng Northeast Utillbes' pro- 
posed acqulsltion of Pubhc Ser- 
ice of New Hampshire, for most 

parhes, transmlss~on 1s the key 
Issue In the cases " Flnally, New 
England's regulators have joined 
together to push for resoluhon of 
regional transmsslon problems, 
t h s  avenue seems to hold cons~d- 
erable promse l2 

T lus arhcle describes these adm- 
be, focus~ng on the latter trans- 

mssion refom proposal Although 
the parhculars of the trammusson 
reform proposal are cast m terms re- 
lated to New England's coordrna- 
bon agreements, the broad concepts 
and the consultabve process under- 
wav m New England may pronde 
models for other regons consider- 
mg ways to unprove the transm- 
sion underpuuungs of electnaty 
markets m theu own areas 

11 Reg~onal Structure 
The New England regon 1s 

made up of SIX states w th  a 1989 
summer electnc peak load of 
about 20,000 MW " New 
England's economy robust dur- 
lng much of the 1 9 8 0 ~ ~  has 
spawned record-brealung de- 
mand for electnaty even in recent 
vears Though load growth has 
slowed lately the Industry esti- 
mates that New England needs to 
add new generatmg or demand- 
management resources to meet ex- 
pected needs m the next few 
vears New generahng additions 
have fallen behlnd demand 
growth, however I' 

Whlle the SIX New England 
states are llnked m cntlcal ways, 
the states are dlverse economi- 

-- - 

~ally, geographically and pohb- 
' cally Each is served by vanous rn- 

drvldual retail electnc compames, 
subject to the junsdldons and 
pohaes of separate pubhc utd~ty 
comrmsslons In fact, New En- 

I 

gland has an unusually hgh num- 
: ber of electnc companies for a re- 
1 @on of lts srze Even so, New 

i England tends to behave more 
hke a regon than certaln other / parts of the country 

; T h s  s true for several masons 
The states have mterrelated 

economes and energv markets 
Several ut~I~bes serve customers m 
more than one state New England 
IS jo~ned m NEPOOL, a ' bght 

, power pool,'' and New England 
' state regulators and energv offiaals 

I have worked together for some 
I tune as a reg~onal power planrung 

cornnuttee 

A The Industry 
Whde there are about 90 utihty 

compames m New England- 
some of them very small munla- 
pal systems-a few comparues 

- - 

are so large that they tend to dom- 
Inate the region, espec~ally wrth 
regard to bulk-power transrms- * , slon faahbes Md-sued compa- 

, rues, as well as the very small 
I ones, rely to a large extent on the 

transmlss~on servlces of a few 
transmxss~on-owrung comparues I' 

I 

The ubhhes m New England op- ' 
I 
I erate together ma the New En- 

I 

I 
I 1 gland Power Pool (NEPOOL), set I 

up m 1971 to provlde rehablhty I 
I I and economc benefits to the re- 

I gion through econonuc &spat& 1 
of the regon's generabng f a d -  1 

I 
hes and coordinated plannlng I 

I 1 and operabon of the transmission I 

/ and generabon system I 
I 

/ Vrtually every mvestor-owned 
j electnc company, municipal elec- 
' tnc system and electnc coopera- 
I 

, txve m New England IS a member - : of NEPOOL, m whlch voting au- 
/ thonty iz largely a function of the @ 
I size of each entity's annual peak 

load NEPOOL's coord~nabon ar- 
I 

rangements are governed by the 
I NEPOOL Agreement, whlch falls 

under the pnsd~chon of FERC 

B Regional S t ~ d u r e  of Gov- 
ernment Energy Offiaals 

UbI~tv regulators and energv of- 
iiaals In the SIX New England 
states are organized together as 

, members of the Power Plannrng 
Commttee (PPC) of the New En- 
gland Governors Conference, 
Inc The PPC was established 
over a decade ago to prowde a 
mecharusm for shanng ~nforma- 
tlon about regonal energv prob- 

I lems and developments, for dis- 
cussing wavs to ach~eve regonal 
solutions to shared energy prob- 
lems, and to oversee and ~nflu- 



ence the acbwhes of NEPOOL 
he PPC has no governmental 
authonty However, ~ t s  T 

adopted resoluttons and mformal 
' ~nvestigations have a sort of de facfo 

authonty When ~ t s  pos~bons are 
undertaken unarumously and un- 
ambiguously wth the support of 
the New England governors and 
the SIX states' pubhc uthty comrms- 
aons, ~ t s  poahons have the poten- 
td to duence W O O L  achwbes 

Over the years, the PPC has 
worked acbvely on vanous re- 
gonal energy matters, such as 
New England's purchase of en- 
ergy from Hydro Quebec, rehabil- 
~ t y  Issues, and development of an 
energy plan for the regron PPC IS 

now very much mvolved In the 
transrmss~on Issue 

C Transnuswon Pracbces m 
New England 

Transrmss~on m c e  In New En- 
gland IS furrushed under 
NEPOOL, as well as pursuant to 
mchwdual compames' transnus- 
son pollaes However, ne~ther 
avenue--alone or taken to- 
gether-adequately addresses cur- 
rent needs for transmlss~on The 
proposal outhned at Sechon III 
below IS Intended to fill m some 
of these gaps 

Under the NEPOOL coordma- 
bon agreement, New England's 
ut&hes operate on an Integrated 
basls, wth a lugh degree of reli- 
ance on jorntly-owned or ~orntly- 
supported generabon and trans- 
nusslon fachhes dspersed across 
the regon NEPOOL members 
have a long hstory of buylng and 
selhng power from one another, 
mcludmg parhapahng together 

m large generabon and transms- 
slon prqects The regon's back- 
bone transmlssion system h k s  
the major generatmg umts and 
load centers and Interconnects 
wth major be hnes to New York 
to the west, and Quebec and New 
Brunswck to the north Al- 
though each transmlssion llne is 
owned by mdlwdual or groups of 
electnc comparues, the enhre sys- 
tem IS Interconnected and oper- 
ated m a centrally coorhated 
fashon by NEPOOL to provlde 
economcal and rehable power 

w t h n  the regon Some of the 
wheehng arrangements between 
buyers and sellers of wholesale 
power wtlun New England are 
governed by the NEPOOL Agree- i 
ment, others not covered by 
NEPOOL provlslons are subject 
to the m&vldual policles and 
pracbces of transnussion-ow~ung 

I 
ubhbes in New England 

D NEPOOL Transnuss1on Pol- 
lcles 

1 Hsstoncal Strengths One of 
the htoncal strengths of 

The Neul England transnztssro?~ grzd nt 230 kv atzd above 
zs esserztlal to movzng fiml or nonfrrm pozuer around the regon as well as for 

trarzsacflons wlth ufllltzes to the South West and North 



hEPOOL IS ~ t s  transmlss~on rules 
that made joint ownership of 
power pro~eds a reality by en- 
abllng aU parbapants to have 
equal, low-cost and high-pnonty 
access to any economtcal source 
of power rn the regon Pnor to 
NEPOOL's formahon, wheellng 
prachces m New England were 
governed by the pohaes and prac- 
hces of each ubhty New England 
uhhhes had come to reahe that 
the econormes of scale of large 
plants would be unavailable to 
even the regon's larger ubhtres 
unless mechamms were devlsed 
to faahtate joint ownersh~p 

Under the NEPOOL Agree- 
ment, two designahons for energy 
fadtres-" pool-planned urut" 
("PPU") status for electnc 
compames' generahng units and 
the accompanymg "pool transms- 
slon faahty' ("PTF") status for 
transmss~on--offered opportunl- 
tres for NEPOOL members to de- 
velop and parhapate m economl- 
cal sources of power m New 
Endand ' m e  onlv real cntenon 

-- - 

MW nuclear pqects undertaken 
' during the 1970s and NEPOOL s 

new 2000 MW tnterconnechon 
~ l t h  Hydro Quebec, were con- 
ferred PPU status, thus provldmg 
all NEPOOL members the chance 
to parhapate and to have hgh 
pnonty transmssion access at a 

I cost-based PTF postage stamp 
rate 

NEPOOL panhapants have met 
/ the challenge of plann~ng and ar- 
1 rangng for the transmssion re- 
I 1 quirements of these "mega- 
1 projects," dedcahng both 
1 NEPOOL's and the utdihes' en@- 
1 neemg and planning staffs to the 
I task of movlng power from the 
I 
I projects to many users l9 
: 2 Contemportz y Weaknesses 
I 

I NEPOOL transmlssion access and 
I 

terms may be "better' than in 
I 
I some other areas, but senous 
i problems remm 
I NEPOOL's transmlssion prow- ' mns were des~ped  for certau, 
1 / types of transachonjto connect 

large ut~bty projects to their joint 

owners located throughout the re- 
gion Drafters of the NEPOOL 
Agreement Qd not anbclpate ac- 
commodabng the other h d s  of 
wheehng transachons requxred 
today 

M ost of the rPsourres that have 
been proposed and con- 

I 

stnxcted m the last few years-i e , 
' quddjmg f adhes  (QFs) and mde- 
I pendent power  produce^ (PPs)-- 1 
1 atp not the sort of large, central sta- ' 

I bon baseload pqects on@y , 
I 

envlsoned to gm PPU status I I 

I 

Wtule the only condbon the 
I NEPOOL Apement places on pro- , I 

p3s seekmg PPU status is consls- 
tency with ~ g o n a l  need, the actual 
deslgnahon of PPU status is gamed 
onIy by vote of NEPOOL members, 

' wth a s~gdicant majonty bemg 

needed for passage lhs means 
that mod new plants are not p e n  @ 
PPU status 

I 

I 
I 
I co~zb~ucd orr pnqr 33 

w d 

Imposed by the NEPOOL Agree- 
ment was that the pool-planned 
facility meshed well urlth regonal 
needs 

T he theory behnd the PPU and 
I T  prowions was that all 

W O O L  members should have 
equal access to parhapate m the 
econormes afforded by large re- 
gonal generabon p m p ,  and to 
wheel power from them over the 
hgh-voltage transmssion system 
based upon "postage stamp' pnce 
terms that an? lndrfferent to dstance 
and wflect embedded costs of the 

./ 

Large projects, such as the 1000 The Nortlzcnst Uttl~ttcs/PShTH mcrp-r cnsc nt FERC zi~tli it* 60-plt1s prtles 
1s n lnr~c t l c z l~  f o m  111 thr Nrtr El1,qhlld trnlrsnz~sston pct~rrc 



I W H E E L I N G ,  D E A L I N G  A N D  D A T A  

Specral Seflment Transmrrssron 

I" partrczpants m the struggle to de- 
fine thefuture of the elerfnc uthty 

lndustryfind much to dwgree about 
On one p n t ,  hawever, there E complete 
accord compefrng verswns of the 
zndusfry 's fu ture depend sensltrvely on 
provtslonsfor transmlsslon access and 
wheeltng All partznpants rn the debate, 
whatever therr v m  on such lssues as 
competltlon, pnmtlzatzon, and dereguh- 
tron, thus have a keen ~nterest tn trans- 
rnlsszon polrcy 

111 thls Issue, Wheelrng Dealttzg and 
Data fm~ses on thzs prvotal topic and 
some of zts many facets 

Growth n Wheellng Senr~ce Agreements Filed vvlth the FERC 

Rec~p~ent of Senrtce Number of Agreements O/O Increase 
on F~le 

1976 1985 1976-1 985 

Investor-owned 322 563 75 
utlllt~es only 

Jo~nt public and 20 256 1180 
private 

Other 51 86 69 

Total 656 1380 110 

Growth of Transm~ss~on 

50% - --- 

- 

A Bulk power Bs a percentage of retail sales 

0 Transm~ssion as a percentage of retali sales 

Left Thrs graph depicts bulk power 
sales and transmtsston as a percentage of 
total energy deizwed to ultlmate cus- 
tomrrs for major znvestor-ozuned utrhtres 
Growtng azterconnectlo~r large fuel pruc 
d1foarturls andlor excess cnyacrty corrld 
explnln the observed p o t h  m bulk 
power sales up to 1985 The decl1rze nfter 
1985 may be due 01 part to the way utdi- 
ires are reporting these transactions 
Utllttfes used to supply actual or contract 
amounts, k p n l n g  zn 1986 however 
FERC begnn collect~ngannual fees bnsed 
on the total krlowatt-houa of transac- 
tlons reported Thzs appears to have led 
utdltres to supply the data zn a way that 
mrnrmIzes the fees 

(So~lrces F~mnnnl Stutlstrcsfor %kcted 
Eiectnc Utrht~es Energy Informnt~on Ad- 
mlnlstrntwn and The Transmlss~o~z 'lhsk 
Forces Report to the Commlsswn Federnl 
Energy Reelntoy Commzsslon 1989) 



W H E E L I N G ,  D E A L I N G  A N D  D A T A  

Some Aspects of the Twelve Transmission Policy Proposals Evaluated by FERC I 
Status Quo 

Embedded cost prlclng firm 
Voluntary access 
Some shared savings 
Purchase and resale 

Edison Electnc Institute 
Voluntary access 
Flexrble pricing for non-firm 
Cost-based pricing for firm 

Pacific Gas & Electnc 
Voluntary access 
Cost-based pncing for flrm 
Flexible pnclng for non-firm 
Build new capacrty on request 
No reselling 

NRRl (Nat~onal Regulatory Research Inst~tute) 
Admln~stered marginal cost prlcing for non-flrm 
Regulatory overs~ght of capacity expansion 

Group of Five 
(AEP, Duke Power, Southern Co , Enteqy, Baltlmore G&E) 

L~beral cost-based price caps 
for long-term, frrm service 
Customer choice of rnterruption nsk 
Flex~ble pricing for short-term service 

LPPC (Large Public Power Council) 
Cost-based pncing for long-term service 
No obligatton to build 
Arbltrat~on of pnclng disputes 

UWG (Util~ty Working Gmup) 
Cost-based pncing for long-term 

TAPS (Transmission Access Pollcy Study Group) and APPA Flex~ble pncing for short-term 

Mandatory access at cost-based pnces No obl~gation to build limited resale 

Joint ownersh~p 
Constder some pncing flexibility 

ELCON 
Mandatory access at cost-based pnces 

Bntsh 
Spot electnc~ty market 
Open access for retall and 
wholesale users 
Secondary market for capacrty 
contracts 

Wscons~n PSC 
Mandatory joint use and cost-shanng (Sozrrce Tramwlorr Task Force & p r f  FERC) 
Mandatory joint plannlng 
No retall access 

I 
! 

Boffom, page 31 The p a n g  and mess pmzsrons of the 
abow proposals are summnnzed on the chart at nght The vertz- 
cnl axrs represents the degree of pnc1ngflexibrltty allowed for 
non-firm transmrsaon m t c e s  m each of the proposals Ifa p r ~  
posal s placed near the ongrn th~s  tndzcates that nofrex~bdlty ts 
authorized and prue must equal cost as determined by regula- 
twn Conversely complete deregulation would correspond to the 
htghest polnt on the zrwtzcnl scale 

The honzontnl ax6 represents the extent ojfinn mue access 
gunrantees at cost-hsed pnces, In each of the proposals Access 
pnnns~ons come In many f m s  such as ( I )  obltgatlons to butld 
new tmnsm1sslon capaaty, (2) guarantees to pvvzdefim ser- 
vue at cost-based pnces, (3) zinlllngness to allow the transmls- 
slon mpmty purchased under a firm Seruue contract to bf re- 

sold at tzrnes when the buyer does not need tt (4) w~lllnpzess to 
enter rnto competztrve joznt ventures that allow the partzaprzts 
to market trnnsmzsszon servzces mdeyendently of o~uanother 
and also to expand capanty unlkterally or (5) wtlltngness by a 
uttltty toagree to dzsplact ~ t s  ouvz short-term coordznatzon 
tmdes to the extent necessa y to accommodate a request for long- 
tennfinn transmrsslon smzce from a thzrd party In effecf the 
horuo~ztal axts represents several thlngs each ofwhzch soves to 
improve access among the transmlssto?~ have nots ' 

The dtagonal a m  thus porlrts from repons of low pnctng 
jcxlbzltty and low a s  to hlgh frexzb~lzty and hlgh access Thc 
szze and shape of the ovals rejkcts the degree of uncertaznty 111 

the placement of the proposals 
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W H E E L I N G ,  D E A L I N G  A N D  D A T A  

Below Along wrth fhe all-~mportant pnang and access prov~stons strrnmnnzed earller FERC looked nt 13 ofher pI1cy dzmo~slorrs 
for the vanous proposals To keep the task manageable the 12 pmpsnls were condozsed rind d~sczissed az tmns of fioo getrernl tmns- 
mrssron polrcy alternatzves and the Bntlsh model The two alfemattves nre azlled (n) the Corrtrnct Model, represe~rted by PG&E the 
Group offme, and other tratzsmzsslon owner groups nnd 0 the Pln~mz?rg Model, advocated bygrotlps such as TAPS APPA and 
the Wzsconsm PSC These cowespo~ld to the three clusters of proposals or1 the chnrt nt the bottonz of thrs page 

Major Policy Dtmensrons of Three Categortes of Transmrsston Proposals 

lssue/Concem Contract Plannlng British 

Reliabrlity Owner's Duty Owners Duty Owner's Duty 

Stranded Investment/ Governed by Governed by Governed by 
lneffic~ent wheelrng Contract Joint Plan Central Plan 

Environmental/ Duty of State PUC Duty of State PUC Duty of Transco 
Srting Issues 

Structural Change Small Major Radical 

Qualrty of Service Po~nt to Point System-Wlde System-Wide 

Pnce D~scnminabon Probably No No 
(Vintage Pncrng) 

Who Bears the Future Depends on Shared through Shared through 
Pnce Risk7 the Desrgn Joint Planning Jornt Plannrng 

Who Has Prionty9 ~ O r e ~ u s t o ~ r s  NO One No One 
- - 

~ e t h o d  of Enforcement Contracts Enforcement Jolnt Plannrng Joint Piannrng 
-- - - - - 

Parallel Flows ~ o n t i c t  Path Real Flows n Region Real Flows 

Retail Bypass Not Allowed Not Allowed Allowed 

Accommodates lPPs Yes Yes Yes 

Requrres Legrslatron No Probably Yes 

(Sort~c Tmrzsmnrssror~ Esk Force Report FERC) 

Non-Firm Pnctncr vs Firm S e ~ c e  Access 

Index of F~rm Service Access 

(Source Tmnsmlsswn Task Force Report FERCl 
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thls clarm, there may be a "reQiatory vac- I Portl It Puts more nails In the coffin of ] 1 

Perspecl~ves on T ~ ~ I S S I O O ~  

National Regulatory Research Institute, 

Some states cla~m the author@ to 
order wheellng wdhrn the state using ex- 
isttng transmissron faclltt~es Depending 
on whether the courts eventually u~hold 

uum" n that nertherfederal nor stateau- 
thoribes m~ght have the power to enforce 
an obhgabon to provrde transrnlsslon ser- 
vice (Today's regulatory vacuum is remi- 
niscent of the vacuum m regulatory au- 
thonty over interstate power sales that led 
Congress to pass the Federal Power Act 
In 1935 ) It is In this sense that the regu- 
latory rules for overseeing monopoly be- 
havior are incomplete 

slon pollcy Issues and prov~des a valuable / voluntary cooperatron Partrcrpants 
survey and comparison of the competrng / should provrde load and resource data 
models presented In the pollcy debate I pay therr allocated share of system costs I 

I based rates Access would also be avad I The RRC Task Force has ldent'- 1 able to utilbes which chose not to fled leglbmate issues that must be ad- \ 1 part~c~pate In the plannrng process on a dressed In ths Process Along ~11th the 
non-prlonty basis [ m c e  0fTechnolal~ Assessment] re- 1 

Dav~d Owens, Edrson Electnc Institute 

1 needed Partrcipatlon would entitle ut111- 
le I and partlcrpate in system upgrades as ; 

Kevln Kelly, Robert Bums, and Kenneth 1 
Rose / Jeanrne Hull, Hadson Power Systems I ties to access on a prror~ty basrs at cost- 1 , 

Perhaps the clearest example of the po- 
tential conflicts the Report creates for 
state regulators IS rts arbrtrary preference 
for wheellng of long-term wholesale trans- 
actlons even at the expense of economy 
trade whlch benefrts a wheeilng utlllty's 
own customers Whrle thrs may lead to 
Increased competrtlon for new genera- 
tron, it wrll not necessanlv lead to In- 
creased effrclcncy 

Transmission Access Policy Study 
(TAPS) 

The current balkanned system of trans- 
mission ownersh~p IS lnefflcrent In tts 
place, regulators should seek the develop- 
ment of shared reg~onal systems planned 
and burlt on a slngle system basrs to 
serve all regronal end-user load 

The objectwe IS to foster maximum 
hourly coordinat~on among ubht~es and 
other generators so that (there IS] vrgor- 
ous compebtion in wholesale power sup 
ply and all utillt~es regardless of size and 
market power can pursue least-cost 
sources of supply 

The FERC Transmrssron Task Force Re- 
port IS a thorough analysis of transm~s- 

transrntsslon red herrrngs wh~ch had ear- 
her confused the Issue 

The Task Force Report also h~ghlights 
efforts some utllitres are undertaking to 
understand how to use their transmrsslon 
sytems as a prof* center, wh~ch w~l l  have 
a positlve effect on the competrt~ve power 
market We are watching to make sure 
that the access and pnclng that results 
are equitable 

U t~ l~ t y  Work~ng Group (includes 22 
major ~nvestor-owned utllitres and hold- 
ing companies) 

We applaud [the Task Force Report's] 
overall conclusron that voluntary trans- 
meson access coupled w~th pnce ncen- 
trves can support a cornpetme wholesale 
electnc supply industry However we 
have [some] senous reservatrons 

First, the drscussron of market power is 
confusrng and Incorrect Second in 
defrning the relevant market the report n -  
correctly separates generatron and trans- 
mrssron Thlrd the report incorrectly 
l~nks ownershrp of transmrss~on facrlit~es 
with market power 

mhe UWG encourages the FERC to 
hold publrc heanngs on 11s transmrssron 
report mhe Comm~ssron must assure 
the electnc ut~lrty industry that the basic 
elements of the contract model, as ex- 
pressed m the UWG prrncrples submrtted 
to the Commrss~on n June w11 be the 
preferred approach to electric transmrs- 
sion policy reform 

NRECA Transmrsslon Task Force 
All ublrties should have an opportunity 

to participate In system plannlng through 

Nat~onal Independent Energy Producers 

Although competrtrve bidding has ad- 
vanced in many states w~thout an obl~ga- 
tlon to provide transmrsslon access for 
wlnnlng and losrng b~dders, there is evt- 
dence that the lack of transm~ssron ac- 
cess IS I~m~tmg the abilrty of some pro- 
jects to compete and has even 
contnbuted to the failure of some winnrng 
b~dders In Virgm~a Power's March 1988 
sol~crtat~on for example three wrnnlng 
projects later withdrew in part because of 
the lnablllty to arrange for wheellng from 
an adjacent service terntory I 

I 
State regulatory commrssrons should I 

require that transmrsslon access wrthin 1 
the state be ncorporated into every brd 1 
drng program I 

I 

Greg Rueger, Pac~f~c Gas & Electr~c 
i 
I 

The Task Force Report leans away from 
po~nt-to-pornt ' transmrssron servlce and 

suggests that purchasers of long-term 
frrm transmlssron service should be al- 
lowed to use or broker service they never 
purchased In the frrst place 

The report suggests that short-term 
economy transactions which benefit retail 
and requrrements customers should be 
curtailed whenever long-term firm trans- 
mlssron service IS requested and needed 
transmrsslon upgrades cannot be bu~lt 
wdhln an unspec~fred penod of tlme 
Applying the same 'guilty unless proven 
Innocent approach [as used by FERC In 
the Utah/PacdrCorp merger] on a generrc 
basls clearly vrolates the subsrdy princrple 
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I n recent years, the apparently far- 
sighted transrmsson provls~ons 

of the NEPOOL Agreement have 
' been found wantmg Of late, most 

new transmssion transacbons have 
had to be worked out outs~de the 

I framework envls~oned by the 
I NEPOOL's PPU and M'F pnang 1 pro~~1ons Lack of PPU status 
I has derued the developers of such 
/ prolects the opporhuuty to wheel 
I then power under the pnonty and 
I I pnce terms assoaated Mlth 
I WOOL'S PE faalrttes Instead, ' power from such projects IS subject 
1 to the access and pnang pohaes of 
I the rnd~vidual utd~bes that wheel 
I such power, whch vary from uthty 
I to ubhty as d e ~ ~ l b e d  below 
I Transrmssion-related planrung 
I 

for these QF and IPP power pro- 
jects has also suffered, not just be- 

@ cause the projects were offered by 
, nonubhty developers who were 
' not members of NEPOOL, but 
! also because the smaller scale and 

geograpiucally &spersed charac- 
ter of these projects dffers from 

, NEPOOL s typical expenence 
vvlth megaprojects " 

E The Jungle Wheehng Out- 
side the NEPOOL Umbrella 

For smaller, d~spersed re- 
I sources, current wheehng pohaes 
i of the mdlvldual compames that 

own transnuss~on faclilhes typl- 
cally have not afforded e~ther 
transmlsaon servlce or plann~ng 
for such servlce on an effiaent 
bass " 

T here IS cons~derable uncertanty 
and vanabhty among transnus 

I son-related costs Most New En- 
I 

gland uthhes charge new power 
developers for d m d  and m h c t  
costs associated w~th new transms- 
slon construchon, but such charges 
and prachces vary greatly for such 
cnbcal matters as the portion of the 
faaltty's costs charged to a new 
power project 

Many uhlrties have recently 
jomed QFs and IPPs m asserhng 
that the pnce and restnave ac- 
cess terms of certa~n New En- 

gland utdrhes are too onerous to 
allow wheehng on a reasonable 
bass Th~s IS espec~ally true 
where there IS wheehng over any 
sigruficant distance or across mul- 
hple servlce temtones, or even 
across certa~n systems 

Somehmes the actual cost of 
movlng power over a long &s- 
tance does outweigh the apparent 
benefits of purchasmg power 
from a d~stant source However, 
m other cases onerous pncmg and 
access pollc~es Impose an arhfiaal 
bamer to a transactxon Th~s can 
result slmply from the exerclse of 
monopoly power, for example, m 
cases where the uhllty from 
whlch wheehng is sought IS also a 
compehtor of the hopeful seller 
and IS m a poslhon to restnct 

others' access When markets are 
I 

charactenzed by a monopoly in 
transmiss~on, buyers' and sellers' 
ophons are reduced In such 
cases there is greater hkel~hood 
that the transmss~on-ownmg ut.11- 
~ t y  may demand monopoly rents , 
for sale of ~ t s  own excess capac- 

I 

1tyZ4 1 

The mcenhve for res tnmg I 

w heehng servrces as a way to pro- 
i 

mote udity generahon sales 1 
I ahead of transmss~on servlce is , 
i 

powerful revenues from wheel- I 

mg servlces are amply picayune i 
m companson to those to be de- j 
nved from generatmg capaaty I 
and energy sales 

I 

1 

Ttus fact, along wth  a regula- 
tory paradrgrn that values trans- 
rmsslon at embedded cost, gves a 
uthty wth excess generahon and 
control over hght transrmssion 1 
comdors a powerful ~ncenhve to I 
pos~hon its own sales ahead of 

I 

I 

compehtors sales and a strong 
dismcenhve to frll up ~ t s  transms- 1 
sion comdor \nth others trans- 
msslon capaatyZb 

S ome transmss~on-owrung uth- 
bes always place ther own 

power sales on a tugher pnor- 
~ty' or "preference,' so that others 
power flows are alwavs on the mar- 
gn, causlng the need for neb trans- 
mssion faahbes d such expansion 

IS necessary to canv all requested 
power flows on the system 

Some uhhhes wlll prov~de hm, 
long-term transmssion service to 
all comers on a tanffed basis as 
long as transrmss~on capaatv ex- 
lsts, others wlll agree to do so vla 
contracts that requlre compensa- I 

hon based on lost opporturuty 
I 

costs "=- i 



Many are reluctant to provlde 
firm transrmssion semces that de- 
pend on expanded transmlsslon 
capaaty for fear that entemg Into 
such agreements wll reqwre 
them to meet such commitments 
lf llcenslng constraints prevent ad- 
dlhon of transmission faahbes 

Some cornparues wll sign trans- 
rmssion contracts only rf the trans- 
nusslon user c o m t s  to make a 
"balloon paymentu--of unknown 
m e  and date--to cover transms- 
son system expansion costs rf 
such expansion is ever necessary 
dunng the We of the wheehng 
contract 

T hese pohaes are disaunmatory 
In my wew, they also raw the 

nsk that needed and econonruc 
power supphes wdl not be dwel- 
oped They also fad to neflect poky 
dwchves advocated by New En- 
gland state offiaals wth mpect to 
electnc energy planrung 

The New England governors 

I 
I char of this task force, I offered a 
I 

1 proposal ln September 1989 to 
1 amend the NEPOOL Agree- 
I ment--a proposal that attempts to 
I I retool long-established NEPOOL 
I 

, pnnaples to meet the changmg 
I 

needs of the regon m ways that 1 are consistent wth the pollcres 
adopted by the New England gov- 

I 

power projects as "Pool Planned 
UrutsU-by uhhhes votrng for or 
against PPU status There should 
be a more market-onented way to 
detennlne whether a project fits 
regonal needs 

T he proposal would allow both 
uhhty and nonuf&y pmyxts lo- 

I cated wide and out of New En- 
! gland to use a "market test" (by 

I way of a formal offenng to all I I NEPOOL members) to detenmne 
1 how well a prolect fits wth remonal 
I - 

The New E ng2and i d s  ~ j ~ ~ t  F the market 
' test (by bemg fully subsaibed by governors have 1 
I buyers who are members of - -  1 

encouraxed the I W O O L )  would be deugnated 

~ e a k ~ n ~ l f h l n  1 Pool Planned Uruts " Buyers and 
sellers-rather than a majority of 

N p O O L  of a fomal / uhhty votes-zcuuId detmtne what 

marketplace to faczlz- ~ s ~ = f ~ t ~ ~ i w  
Once a project had PPU status, tate the'~urchse 1 it could use the hgh voltage mns- 

Sale of genffatlng 1 rmsslon system to transrn~t power 

capaczty on a hgh-pnonty basis and pnc- 
mg terms currently avadable 

I have encouraged the creation I 1 under the NEPOOL Agreement- i 
I 

wthm NEPOOL of a formal mar- 
ketplace to fadtate the purchase 
and sale of generahng capaaty 
wthn the regon and between 
the regon and ~ t s  neighbors, and 
the governors' Power Planrung 
Cornnuttee has urged the utrl~bes 
to adopt marpal-cost-based 
wheelrng pnces for new transms- 
aon faahhes 29 

I11 The New England Trans- 
rmssion Proposal 

The Transmrssion Task Force of 
the Power Planrung Cornm~ttee 
has been examrung transmlss~on 
issues m New England for some 
tune and has begun to idenhfy a 
number of problem areas As 

emors to ensure an equ~tably sup- 
ported, rehable and cost-effechve 
electnaty supply system The 
proposal has been forwarded by 
the PPC to NEPOOL and the m- 
dustry 

A Mechanrcs of the Proposal 
The proposal would update cer- 

tam provlslons of the NEPOOL 
Agreement in two essenbl ways 
to faahtate a more compehhve 
electnc generation market 

I Market Test Flrst, the pro- 
posal would change the method 
by whch NEPOOL des~gnates 

I that IS, using the Pool Transms- 
I 
i sion Faahty postage stamp rates 
I wluch are msennhve to the dls- 
I tance of transmlss~on 
I 

i 2 Incremental Cost Rates The 
current embedded cost approach 

1 for settmg the FIT- rate would be 
I 

j replaced wth an mmmental cost 
/ approach, based upon the &rect 
j dollar-per-lulowatt cost to con- 

struct and operate new transm- 
sion faahties in New England 
today3= The new charges-per- 
haps in the range of 530 per kW, 
compared to the embedded PTF 
cost of about !H per kW today- 

\ would apply to all new wheehng 
contracts to transfer power from a 

I 
new PPU to the NEPOOL mem- 



her utdlbes purchasing power 
from ~t The revenues collected 
from such rates would go lnto the 
current NEPOOL transmission 

fund, from whlch owners of exat- 
mg PTF hnes would be rem- 
bursed at theu actual costs, the re- 
malnder would provide a fund to 
pay the full costs of sltmg, con- 
struchng and operahng new bulk 
power transmission faahties for 
the New England regon 33 

These proposed changes to the 
NEPOOL Agreement would ex- 
pand cho~ces for all players and 
Improve the quality of compeh- 
hon By broadenlng the availabll- 
ity of wheehg, lt would open 
vastly the range of transachons 
available to any ubhty or area 
both from sources wlthln or out- 
ade  the regon All the current 

I ways in whch uhhhes now ob- 
tam power resources from others 
(through blddmg or negotrahon) 

, and transact wheehng arrange- 
ments (through contract or tanff 
provlslons) would otherurlse re- 
main Intact 

E xcept for the need to obtan 
FERC approval for the p m  

posed changes to the NEPOOL 
Agreement ~tself, the proposal 
would not affect the types of a p  
provals that pmposed power pro- 
jects and transmssion fadhes 
would need to obmn from the state 
agenaes 

B Objedlves of the Proposal 
The aim of this proposal is to af- 

ford equal hgh-pnonty access to 
transm~ss~on services for any utxl- 
lty or nonutllrty resource deemed 
to be consistent with the regon s 
needs, as determned through a 

market mechanism 
The proposal would pnce such 

servlces fauly and effic~ently, ac- 
cording to postage stamp rates 
based on rncremental cost It 
would allow the wheeling of uhl- 
ity or nonudity generation and 
even ' negawatts" (I e , measur- 
able consewahon or load manage- 
ment resources) on an equal basis 

The proposal s inclusion of m- 

The proposal's mclu- 
szon of zncremental 
cost-based wheelzng 
rates zs zntended to 
provzde a more @czent 
prlczng szgnal and to 
overcome present dzsm- 
centzves to construct 
new transmzsszon 

cremental cost-based wheellng 
rates IS Intended to provide a 
more efficient pnang signal to 
users of transmsslon servlces 
than now ex~sts This aspect of 
the proposal IS also intended to 
overcome some of the present dls- 
mcenhves to construct new trans- 
nussion facllitles through the 
fund mechanism, the uhhty con- 
structxng transmission, its ratepay- 
ers, and the residents who llve 
next to a new transm~sslon facllitv 

would be re~rnbursed for thelr 
costs by the users of wheeling ser- 
vices, and the local utd~ty would 
retain ownership of and use the 
new faahty 

IV The Process for Reform 
The Power Planrung Commttee 

formally transnutted the proposal 
for mdustry comment in late 
1989 31 The common thread of re- 
sponses to date IS that the pro- 
posal deserves senous attenhon, 
whlch it IS Indeed receiving 

w ork s underway to sort out 
the comphcated pohcy and 

teduucal lssues msed by the p m  
posal l h s  mvolves jomt worlang 
meebngs wth representahves from 
the regulatory agenaes, utd~hes, 
and nonuhhty developers to d~s- 
cuss the teduucal and pohcv ssues 
and develop needed rnodxficahons 
to the concepts ongmally proposed 
Issues msed bv the proposal are 
seen as both complex and Impor- 
tant? and debate E on the fast track. 

If anything, the pace of trans- 
msslon reform d~scusslons has 
been accelerated by the Northeast 
Uhht~es proposal m late 1989 to 
acqulre PSNH, and NU s subse- 
quent January 1990 apphcation 
for FERC approval of the acqulsi- 
hon In thls proceeding a pnna- 
pal Issue clearly IS the relatlonshtp 
of the merged companv s control 
over transmlss~on to the future of 
the regon s generabng markets 30 

T he proposal described here has 
alreadv succeeded m one of its 

objechves it has luck-started the de- 
bate on transmss~on reform in 
New England Just hawng a cre&- 
ble proposal on the table IS moxmg 
the =@on closer to the needed 



change 
The Tiansmlsslon Task Force of 

the Power Mannlng Committee 
has asked NEPOOL e~ther to de- 
velop a refined verslon of the pro- 
posal we arculated to them last 
vear or to offer a counterproposal 
~t belleves is supenor3' My hope 
is that shortly after the industry 
responds, NEPOOL and New En- 
gland regulators wll ask FERC to 
approve new provlslons m the 
NEPOOL Agreement that sup- 
port nondxscmnatory access 
and cost-based pnang of regonal 
transnussion servlce 
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YEPOOL Rules Re Transmlsslon Poli- 
ties Feb 17 1988 

30 As orrgznnlly proposed the following 
teatures would be required of anv re 
source that sought to obtaln PPU sta- 
tus 

(1 ) The developer/owner would make 
a tormal offenng of ~ t s  power through 
a central market place overseen by 
NEPOOL The resource offenng could 
be tor short or long-term power con- 
tracts or entitlements, and for power 
from new or existing generahng pro- 
jects owned by elther utillty or nonutil- 
ltv companles 

(2) The offenng would have prlce and 
non-pnce terms that would be subject 
to a menu of standard contract provls 
Ions to permlt a tlmely orderly and 
fair process 

(3) The offenng would llkely requlre 
reasonable deadlines for NEPOOL par- 
tlcipants to deade whether to sub- 
scribe to the project offenng and for 
subscrlblng companles to recelve con 
tract approvals from regulatory agen- 
cies 

(3) All NEPOOL partrclpants would 
have an opportunity to buy power 
from the project 

(5) The proposal could be drafted to 
allow NEPOOL particlpants m the 
host state (where the project IS lo- 
cated) to elect to have an exclusive op- 
tion to partlclpate m some percentage 
ot the project s total offenng (e g ,5072, 
a\ allable on a first-pnonty basls to In- 
state utilltles), and leave the remain- 

ing port~on of the offerlng available 
for subscnptlon by both out-of-state 
and in-state utlllhes 

(6) Fully subsalbed or oversubsnlbed 
protects would be deemed to have met 
the market test conslstent wrth re- 
g~onal need and would recelve deslg- 
nation as a Pool Planned U n ~ t  Thls 
would be the case even if only one 
NEPOOL partlapant elected to partlci 
pate m the offerrng as long as all 
NEPOOL partzclpants had had the op- 
portunity to partlclpate 

(7) Oversubscnbed projects would re 
sult m pro rata scallng back of the 
shares or purchases m the project un- 
dersubscnbed projects would not be- 

come Pool Planned , however, noth- 
lng would prevent such a project from 
attempting to negotiate power pur 
chase agreements wlth lnd~vidual utili- 
ties or from submitting blds In 
indl\~idual utility solicitations subse 
quent to the failed PPU offenng 

(8) The requirement that all NEPOOL 
particlpants have the opportunitv to 
buv power from a project being of 
fered through the proposed mecha 
nlsm n conslstent wlth the objechve 
stated In Section 11 of the NEPOOL 
Agreement that all NEPOOL members 
have an opportunity to meet thelr ca- 

pablllty responslblllty from Pool 
Planned Units As stated m Section 
10 ](a) thls objectrve IS In place so 
that all NEPOOL members have ac- 
cess to an equrtable drstnbution of de- 
slrable resources that are reasonably 
comparable to the economics and 
types of generation resources belng de- 
veloped for New England 

At prese~zt the NEPOOL Agreement in 
dudes these terms relatlng to the na- 
ture of rlghts of access to and prlcing 
of EHV pool transmlssion faallties 
( EHV M F  ) 

(1) Sealon 13 1 defines Pool Transmls 
slon Facrlltles as those transmlssion fa 
cillties owned bv NEPOOL 
participants and required to move en- 
ergv freely on the New England trans 

mssion network 

(2) Under Section 13 2 NEPOOL par 
tiapants are entitled to use the PTF I 

I 
owned bv other NEPOOL participants / 
tor various purposes Including wheel 
mg to a partlcipant s svstem of its I 

ownership Interest or contract pur- I 

I 

chase entitlement in a Pool Planned 1 
Unit located off the purchasing 
partlcipant s system 

(3) The rate that NEPOOL Partrcipants 
i 

pay for wheeling energy from Pool 
Planned Un~ts over the PTF system 1s 
on a dollar-per-kllowatt bans and 1s 
insensitive to the dlstance of the trans- ' action between the PPU and the uhhty 
power purchaser Thls wheellng rate 
1s pald by the utilltv purchaser only 
once, regardless of the number of ut11 
~ t y  companles that wheel the power 

I between the PPU and the purchaser I i (4) Under Sectlon 13 4 the PTF rate IS 
I based on a formula reflecting the em- 

bedded costs of PTF facll~ties The 
rate for anv calendar vear is obtained 
bv dlvidlng (a) the aggregate costs m- 
curred bv parhcipants wlth respect to 
EHV PTF for the prlor calendar vear 
bv (b) the NEPOOL Objective Capabil- 
rty or the actual NEPOOL Capability 
whichever IS less as of June 30 of the 
pnor vear 

(5) Sectlon 13 4 also lncludes a fund- 
mg mechanism reimbursing utilltles 
for thelr Investment in M F  faallhes 
One-half of the funds collected from 
these NEPOOL EHV M F  partlapant 
wheellng rates 1s paid to a Pool Trans 
mlssion Fund and distributed 

I month11 among the participants m 
proportion to the relative amounts of 
them embedded costs relatlng to EHV I PTF for the month The other half of I the funds collected from these wheel 
mg charges IS paid to the partlclpant 
on whose system the transfer o n g -  
nates (the utiht\ In whose servlce tern 
tory the PPU u located) 

31 Under the proposed change to the 
NEPOOL Agreement all transmlss~on 
servlce to wheel power from new Pool 
Planned Unlts would pav a new M F  
rate which would be calculated based 
on the full Incremental (or replace 
ment) cost of EHV PTF facllltles 

7 7 1 ~  Ekctnctty Iounrnl 



wheeling rate would be based upon 
I todal s total dlrect and Indirect costs 

of constructing and operating new a EHV PTF svstem transmission faah- 
hes m New England diklded bv the 
load carrving capabilltv of the svstem 
This 1s the same approach used to es- 
tablish the ongnal  EHV PTF rate 
L~ke the present approach the rate 

' would applv to the amount of the pur 
I chase m the PPU entltled to be 

I wheeled over the M F  system 
I To avoid complex reviews of the 
i utilities plans to expand the transmis 
I sion system the ipcremental cost ln 

i C/kw would be based on the generlc 
cost to construct transmlsslon line in 
New England today at the voltage 
level appropnate for wheel~ng the 
power from a project This rate would 
be relatively certain m any year It I would be based on standard industry 

i 
eshmates and would change over the 
bme largely as a functlon of rnflatlon 

1 33 Funds collectep from NEPOOL Par- 
/ trapants using the new M F  wheeling 
I rate would go Into the Pool Transmls- 

slon Fund and wquld be disbursed in 
two parts 

i (a) The average epbedded portion for 
preexisting PPU wheellng services on 
the PTF svstem wpuld be paid out of 

1 the Fund as ~t 1s now one-half to the 
1 owners of PTF facilities according to 
I then proportionate share of total PTF 
I investment and the other half to the 
I 

partlclpant m whose service terntorles 
I the PPU is located 

(b) The remainder would be maln- 
tamed m an mterest-bearmg account 
and pald out to particlpants that con- 
struct new PTF facihties In the future 

I Funds would be pald out In relatlon to 
new transmlssion Investment capped 

I at full annual cost of any member 5 

transmlsslon investment and opera- 
tron and ma~ntenance expense Anv 

, funds not pald out (e g du r~ng  the pe 
riod prlor to com~encement of new 
constructlon or wbere funds collected 

I exceed the amounts paid out for ac 
tual new constructlon) would con 
tinue to accrue In the account 

34 In October 1989 the PPC sent the 
proposal to NEPQOL to the ~ndlvid- 
ual publ~c and pnvate u t ~ l ~ t ~ e s  that 

compnse NEPOOL to the New En 
gland Cogeneration Association to 
malor developers of QF and IPP pro 
jects to customer groups representing 
large end users In New England to 
eastern Canadian utilities and to the 
New York Power Pool 

35 Among the issues under active dis- 
cusslon are the following 
grandfatherlng of exlsting PPU Wheel 
mg under existlng embedded cost 
rates development of zoned parcel 
post rates rather than uniform post- 
age stamp rates methodology for 
calculation of the rate based upon re- 

placement cost of new transmlssion fa- 
cll~tles dlrect cost allocation of Inter- 
connection costs attributable to a new 
plant states sibng criteria for re- 
gional transmiss~on lines the requlre 
ment that a project be fullv 
subscr~bed to galn PPU status the pos 
slbll~tv that any power sales agree 
ment signed between anv NEPOOL 
buyer and a seller mrght be wheeled 
according to the proposed PTF provis 
ions the revenue-generating potential 
of the new PTF wheellng rate and 
whether the fund will be suffiaently 
large to cover the costs of constructing 
and operating new fac~l~tles the pnor 
~ t v  level of power wheeled from new 
PPUs relatlve to existlng PPUs natlve 
load needs exports and other flrm 

and non-flrm wheellng sen  ices under 
tanff or contract 

36 NU s acquisition of PSNH would 
result In control of a transmission svs- 
tem that spans an area from the pe- 
rlpherv of New York Cltv on the 
south to the Canadian border on the 
north and from the western border of 
New England to the Atlantic Ocean 
Virtually all bulk power transactions 

in the regon would cause power 
flows into out of or through the 
merged company s service terntory 

At this wntlng, there were more than 
60 Intervening parties in the FERC 
case examlnlng NU s acquintion of 
PSNH Many pleadings at FERC re- 
garding intervention petitions and 
NU s request for an expedited review 
schedule allege that NU has h~ston- 
cally displayed restrictive transmis- 
sion policles 

NU currently has no transmisslon tar- 
lffs on file to date ~t prefers to use 
only negotiated contracts to provide 
wheellng servlces NU declines to 
offer firm long term transmisslon ser- 
vtce except if the transmission custo- 
mer agrees to provlslons such as 
pavlng lost-opportun~ty costs and 
stavlng on the margin relative to 

NU s sales of ~ t s  own excess capaaty 
which are generally agreed to be bur- 
densome 

Gwen NU sown clalm that it will pos- 
sess generating capaaty in excess of 
NU/PSNH s customers requirements 
for as long as ten vears the potential 
and motlve clearlv exlsts for 
NU/PSNH to use transmlssion pnc- 
Ing and access terms to Influence po 
tential customers to purchase ~ t s  own 
excess capacltv See c q the pleadings 
of Boston Edlson New England 
Power Company Unlted Illumlnat~ng 
the states of Massachusetts Rhode Is- 
land and Vermont in the NU/PSNH 
acquis~tlon case strprn notes 11 and 17 

See also Schulthels letter strprn note 28 

37 Letter from Peter Boucher Conn 
Dept of Pub Utll Control and Chair- 
man Power Planning Committee to 
C Edwards Unlted Illumlnat~ng and 
Chalrman of NEPOOL Executtk e Com 
mittee Februan 26 1990 



1 State Transmission 
Planning and Federal 1 I 
Power Policy: I 1 I 

Turf War to Alliance? i 
i 
I The purposes of state and federal regulation are , 
I dtfbrent, but potentially complementary me 1 

Wzsconszn PubIzc S m c e  Commission believes 
there is room for it to act zn a way that benefits 
both systems a 

t 

I 

1 Mzchael Amy and Barbara James I 

Mzchael Arny rs coordlnntor of 
transmlssron plnrzlrtng for the Parbllc 

Servtce Comnrrssto~l of  Wrsconsrn 
zithere hrs prr~zapal focrrs 1s the role of 

trn?lsmtssrotr In lenst-cost plnnt~fng 
M r  Arny holds n B A nnd n B S 

n11d M S a1 Mrchnnrcnl Engrneerr~tg 
from the Uirraerstty o f  W~sconstrr 
Barbam Jnmes 1s nssrstnltf chref 

cou~lsel for the W~sconsrn 
Commrssrott Shc hns heen lnvolved 

111 all frve of Wrsconsl~r s advn~lce 
plans, and represetzts the PSCW 111 

state court and FERC proccedlrzgs I??- 

z)olvrng Advntzce Plan 5 She hns an 
undergradtrat e degree frow Stanford 

Unrverslty al1t-l n lnm degree fronr the 
Llnmerslty of W~sconsrn 

I Introduchon 
elahom between the FERC and R tate pubhc utd~ty c o r n s -  

sons have been somewhat straxned 
of late, both on the ratemalung 
front, wth the Nantahaln and Mtssls- 
appi Porn  G. hght cases,' and on 
the transrmssion front, wth FERC s 
Flonda Power & Lghe dwsion 
Gwen the proluhbon on exemse of 
state authonty these cases stand for, 
some analysts suggest there may be 
no role for states to order or f a d -  
tate transmss~on access 

There is wde  agreement, how- 
ever, that in order to attaln the 
promise of the new competlt~ve 
era in whch utlhhes and nonutlht- 

ies vle for bulk power sales there 
must be more open access to the 
transm~ssion gnd It is next to 
~rnpossible for FERC to order ac- 
cess drrectly, as Otter Tnrl and the 
Kentucky Uttlltl~s cases make 
dear4 However, in the context of 
the recent Utah PowerlPaclfiC- 
orp merger, ~t has become dear 
that FERC can impose transmis- 
son servlce as a condibon to its 
approval of, for example, a 
merger ' Of course, FERC retams 
pnsd~chon over the pnce and 
terms of transmission services 
that are offered 

But rf the states cannot order 
transmiss~on service and FERC 
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cannot-except m the rarest of nr- 1 Only the plannmg order requlre- I said it intends to do so in the near 
mmstances-then M ho can? Did 
Congress Intend such a transmls- 

@ sion gap? - 

T h s  arhde assumes Congress 
had no such mtenbon and that 

there IS ample room for the states to 
address transrmssion lssues m a 
way that advances essenbal govern- 
mental mterests If movement to- 
ward a system of more open bulk 
power markets IS desdle ,  lt IS 

tune to m o p e  the mportant, 
I conshtuhonally pemutted role of 
I the states m regulatmg tmnsrmssion 
: and to reassess whether the tram 

rmssion access gap can be bndged 
usmg state authonty The first step 
IS to idenhfy the Wemces be- 
tween the authonty and responsbrl- 
ihes of the states and the FERC 

The Pubhc Service Comxrussion 
of Wisconsin (PSCW) has recently 
acted to open transmission faah- 
bes in the state to broader use as 
part of its evolvlng planning pro- 
cess PSCW's 1989 planning 
order used its pnor development 
ot planning pnnaples and tech- 
ruques as a foundation for its next 
step, commonly known as Ad- 
vance Plan 5," which mcludes 
broadened access to the transms- 
sion system 

T he order increases transmssion 
access m two wavs Flrst, the 

major uthbes were ordered to de- 
velop transmussion jomt use and 
cost-shanng agrrements wth neigh- 
boring large uthbes and small utrli- 
bes - These use and cost-shanng 
agreements requrred to be com- 
pabble wth 20 pnnaples also spen- 
hed m the orderh Second, the major 
ut&bes were ordered to file wheel- 
mg tanffs at the FERC ' 

ment that use and cost shanng 1 future Northern States Power 
agreements be developed has I Co d~visions m Wlsconsin and 
been challenged bv the malor Wis- 1 Minnesota have sald they ~111 file 

ths  case IS not known / both comparues 

consln ubhhes at the FERC 
When and lf FERC will deade 

Both the requirement for devel- 
opment of lolnt use and cost-shar- 

a general wheehng tanff that cov- 
ers the transmssion systems of 

T he transmslon access provls- , 
ions mcluded m the Wisconsin 

ing agreements and for fillng of 1 planrung order wdl create a more 1 I open transmsion system m Wis  ' 
I consm that wdl fadtate t r a m  1 I sion tramachons both for W~sconsm I 

I f  the states cannot 
order transmzsszon 
smzce and FERC 
cannot-then who 
can ? 

uthhes and those m s o u n d g  I 
states I 

1 These provisions are designed , 
to meet the state s needs, but also I 
to bndge the access gap wthout 
trespassing on FERC's authonty 1 

I 

In fact, the Wisconsin approach 
provldes an opportunity for the 
FERC and a state to move from a 1 

turf war (or perhaps more aptlv a 1 

I no man's land) to an alliance in : 
I creahng a more open market for , I generation, as well as fulfilhng 

I 

wheehng tanffs at FERC have 
been challenged by utilities in 
Wisconsin State Court In Febru- 
ary 1990 the court ruled on a re- 
quest by the utditles for a stay of 
these two aspects of the order 
The court agreed to stay the cost- 
and use-shanng requrrement and 
to defer to the FERC for SIX 

months, but did not stav the re- 
qulrement that wheellng tanffs be 
filed at FERC 

Since the 1989 Advance Plan 5 
order, there have been several de- 
velopments In the area of wheel- 
mg tanffs Wisconsin Power and 
Llght Co has filed a general 
wheehng tariff at the FERC, and 
Wisconsin Pubhc Servlce Co has 

other important state and federal 
responsibilities 

I1 What Does the W~sconsin 
Order Do for Federal Interests 
That FERC Cannot DO? 

The Wlsconsin order ad\ ances 
federal interests by accomphshing 
two ttungs that the FERC would 
hke to see but cannot do Itself it 
requlres utlhties to provide trans- 
rmssion access and it provldes a 
process to get necessarv faahhes 
constructed Both actions faah- I 

tate interstate as well as Intrastate 
transactions 

The FERC has broad pubhc in- 
terest responsiblhhes whch are 
set forth throughout the Federal 
Power Act '" Ths paper will 



focus on those Interests parhcu- 
larly hghhghted in the recent 
FERC Transmssion Task Force Re- 

PO* 
The first mterest expressed in 

the FERC report IS that access to 
the transmisson system be more 
open The Wsconsm planrung 
order uses three mecharusms to 
open the transrmss~on system (1) 
lt requlres jomt transmssion use 

and cost-shanng agreements be- 
tween neighboring large utili- 
ties," (2) it requws each large utzl- 
ity to develop transrmssion joint 
use and cost-shanng agreements 
wrth the smaller uhhhes it sur- 
rounds, (3) and it requlres each 
large ut~hty to file a wheelmg tar- 
Iff wlth the FERC 

E a& of these prowsons ad- 
vances the federal m t m t  m a 

more open transrmsson system 
and allows mcreased compebhon 
for Wlsconsm wholesale markets 
among supphers both mide and 
outslde Wlsconsm 

Another interest expressed m 
the Task Force Report IS that suffi- 
aent transmission exlst or be con- 
structed to pernut ophmum use 
of resources Thls IS a legtunate 
concern, since FERC lacks author- 
itv to requlre the planrung or con- 
struchon of transmission faahhes 

States do have authonty to ap- 
prove or &approve construchon 
of transmlssion faahhes, whether 
or not t h  power has been dele- 
gated to the pubhc utdity commis- 
sions Where this authonty is ex- 
ercised by the state commission, it 
1s usually granted through ~ssu- 
ance of a cerhficate of pubhc con- 
veruence and necessity or its 
equivalent 

- - 

I 

I 
In Wiscons~n, authonty to deter- 

, mne  whch faahbes go Into rate 
I base was given to the comnusslon 
I 

rn 1907, along wth the power to 
I compel rnterconnechons and lolnt 
I use In 1931, the legrslature gave 

the PSCW authonty to approve 
' transmission faabbes In 1971, 
I 

these powers were extended to in- I dude exphot connderatlon of the 
enwonrnent, and m 1975 to m- 
dude long-range planrung Wis- 

i consm has delegated a very broad 

; array of powers to the PSCW 
I All states have the underlvlng 

authonty, under ther police 
power authonty, to confer equallv 
broad powers on their ubhtv com- 
rmsslons, and some have already 
done so The banc mechanism 

' for providing an adequate gnd 1s 
m place at the state level There 
are good pollcy reasons whv ~t 

I 

should stay there 

I11 State and Federal Responsl- 
bllihes and Resources Dlffer 

The states have a fundamental 
interest m the construction and 

use of electnc transnusslon w t h n  
thew borders The states are re- 
sponsible for rnsumg that retad 
service is adequate and rehable, 
wh~ch requrres a properly 

* i 

planned and budt transmsslon I 

system They also are respons~ble ' for the quahty of the environment 
I wthln ther borders and for regu- 
I 

, lattng the cost of power to retad i 
1 1 customers Ths means that the I 

states have the responsib11ity to 
I ensure that enough transmssion ) / e bult to provlde rehabihty but 

I 

i that duphcate transmlssion f a d -  i 

I 
hes, wth  their attendant costs and I I env~ronmental degradahon, are i 

I not blult 1 
i The key factor in these consider- I 

/ ahons is system requirements and , 
1 benefits, with emphasls to a long- 
I 
j term perspechve The existmg 
I transmission system was bulk by 
I uhhhes wh& used-d~rectly or 
I md~rectly-the states' emlnent do- 
/ main power This grant of power 
I IS ~tself an mdtcahon of the strong 

I ' state mterest ln electnc transmls- 
sion The federal government s 

I recognlhon of state mterests un- 
derlles the freedom of state regu- 
lated pubhc ud~ties from dc tncto 
vioiahon of the anhtrust laws, 1f it 
were not for the states approkal, 
the monopolv character ot uhl~tv 
operations would make them un- 
lawful 

I n more and more states, xesponsl- 
bhty for ratepayer, propertv 

owner, and socletal interests over 
the long term has moved utd~tv 
comssions toward comprehen- 
sive least-cost planrung for the elec- 
tnc system, mdudmg generabon, 
transnuss~on, and demand-side 
measures to mprove effiaency " 



nese  an? matters of local mterest, 
best suted to local regulation and 
control 

The FERC, on the other hand, is 
not respons~ble for semce to re- 
tad customers, or for impacts on 
local landowners or the envlron- 
ment Rather, its focus is mter- 
state transachons between utdi- 
hes, whlch, as it has come to be 
interpreted by the federal courts, 
means all wholesale transachons 
It has authonty over rates, terms 
and con&hons upon whch utdl- 
hes may sell bulk power or trans- 
mssion semce Its major mterest 
is that ~nterstate coordmahon be 
m a x m ~ e d  for the benefit of reli- 
abihty, economy, and conserva- 
hon of natural resources" and 
that mterstate commerce not be 
impeded 

ERC also lacks respons~bhhes 
or resources to do transmsion 

- p l a m g ,  whch involves enor- 
mous detad on the capaaty and 
charactenshcs of mynad h e s  and 
related eqlupment, as well as gener- 
ahon and load data By contrast, 
most states have responsibhty to 
plan and authonze construchon of 
facrlrhes and are dose enough to the 
local situahon to plan or oversee 
uthty p l a m g  mtekgently 

Wisconsm's transmission plan- 
rung and use direchves are 
grounded in a very detailed analy- 
sis of the state s transrmssion sys- 
tem as a whole Ths  analyas has 
taken the engneers at Wisconsin 
utihties and the PSCW some ax  
years to develop It involved ex- 
tenslve measurement and model- 

@ mg both of the exrsting system 
and projected add~tions Wlthout 
ttus deep understanding of the 

phvsical transrmssion system, the 
Wisconsin PSC would not be able 
to take steps toward more open 
use of the system w~thout rislung 
degradabon of rehab~hty or ac- 
hons which would make no sense 
m the real world If planrung is to 
result in real efficiency, the agency 
and the utrhties must have done 
thelr system analyas homework 

The responslbllihes and re- 

sources of the states and the FERC 
are ddferent, but they need not be 
lncompahble The Wisconsm a p  
proach takes account of the inter- 
ests and statutory basis for FERC 
and state regulation and treats 
them as complementary 

IV Evolutron of Wrsconsm 
Transrmssion Planrung 

The Wisconsin Commission has 
broad authonty over the electnc 
utihties in W~scons~n The 1975 
Wisconsin ahng law establlshed a 
two-step preconstruchon ap- 
proval process for major elemc 
generahon and transmrss~on faali- 
hes The s~hng law apphes to all 
three types of utdities Investor- 

owned, muniapal, and coopera- 
hve 

T he 1975 s ihg  law establlshed a 
twestep process because the 

pnor one-step process had several 
drawbacks lJ It had frustrated envl- 
ronmenta.hsts because the construc- 
hon m e w  stage was too late to ad- 
chess ~rnportant planrung 
queshons Farmers felt they were 
not g&g enough say about need 
for faches and routes 

Uthbes were also unhappy 
They faced attempts by local units 
of government to stymie construc- 
hon projects through local zonmg 
measures Condemnahon proce- 
dures were dlfhcul t Long con- 
structron lead hmes for large 
plants presented problems be- 
cause they required major capital 
comrmtrnents before a utdlty had 
any certainty a plant would be 
certified This camed the nsk of a 
cost disallowance due to later Im- 
prudence findings 

The nbng law addressed these 
problems by malang several 
changes to the prevlous process 
(1) the construchon cerhhcate 
now preempts local zoning, (2) 
the need showing made in a con- 
struchon case does not have to be 
repeated in the condemnahon pro- 
cedure, and (3) the plannlng re- 
view now occurs before the con- 
struction cerhhcate procedure, so 
a uhlitv can be sure ~ t s  plannmg 
expend~tures w11 not be disal- 
lowed once ~ t s  plans have been 
approved at the planning level 

The two-step reviem process 
works this way first, there IS re- 
view of long range plans on a two- 
vear cvcle, second, there IS revlew 
of speciflc faalltles and routes in 
-- 

43 



construchon proceedmgs Both 
generahon (plants over 12 MW) 
and transmsslon faclllhes (lmes 
over 100 kv and one mlle long)l5 
must be approved m the plannlng 
proceedmg before they can be ap- 
proved m a construchon proceed- 
ing To concentrate on the faahty 
before more baslc plaruung ques- 
tions are answered would let the 
tall wag the dog 

I 

Both revlew steps-planrung 
and construchon--mclude pubhc 
~nvolvement, deterrmnation of 
need, waluatron of alternatives, 
enwonmental m e w ,  and re- 
view of costs The planrung level 
renew is more general and the 
construcbon case level revlew a 
more detaded The revlew pro- 
cess under the siting law has 
evolved toward a Integrated least- 
cost approach 

T ius process provldes an effec- 
ttve med.larusm for planrung 

and s ihg  major tranmws1on h e s  
m Wisconsm It prwndes a smooth 
process for the ~denbficabon of fu- 
ture system pianrung problems, 
evaluatton of altemabve solubons, 
authonzatton of construction, and 
getting fadttes constructed and 
Into rate base 

Transrmssion plannlng under 
the 1975 law has evolved and im- 
proved The fourth plannlng 
order, issued by the PSCW in Au- 
gust 1986,'6 formahzed the com- 
prehens~ve method for transmls- 
slon planrung developed by the 
uhhhes and the PSCW staff Ttus 
order speafies cntena for the anal- 
vsis needed as the basis for ap- 
proval of transrmsslon plans The 

- -- 
I 

I to demonstrate that those solu- 
I 
1 hons wll work for at least 15 
' years into the future 
1 Ths analysis a carned out on a I 
1 single-system basls, whch means 

loolung at the transmsslon sys- 
tem for the whole area wthout 
consideration of utd~ty bound- 
anes or transrmsslon hne owner- 
ship TIus is necessary because 
the electrons f l o m g  on the sys- 
tem are mdfferent to both trans- 
rmsslon h e  ownershp and utd- 
ity boundanes 

Analysls on a company-by-com- 
pany basls would fad to idenbfy 
problems on the boundanes be- ' tween utllrbes, t would not iden- 
trfy solubons that rely on the 

I strength of a nelghbonng uthty / system, lt would not Identify com- 
I 
1 

I 

I b~ned solubons that may solve , several problems for nelghbonng 

I 
' uhhhes The Wisconsm transms- 

slon plannmg process avolds 
I these mefficlennes, wluch would 
1 Impose unnecessary costs on rate- 
/ payers and unnecessary unpacts 

on land owners and the ennron- 
ment 

se of the trarmuss1on plan- 
rung cntena has faahtated 

both tmmmgon p h g  m e w  i 
and construchon case m e w  In 

much less controv~y over trans- 
rmss1on plans because they arr wen 

I substantiated In construchon cases 
I there IS much less controversy be- 
/ cause of the foundahon pmmded 

by thorough planrung Land use, 
I enmrunental and NIMBY (not m 
I 

analysis is used to ~denhfy system 
problems, evaluate solutions, and 

I ~ctdrties ~ ~ n k . c ] o ~ ~ t t  trnl1s??rlSSlOri plnn11rn1g lopml if r~ot nbsoltrtc~y IrcccssRn/ 
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my back yard) concerns do not go 
away, but they are easler to deal 
M ~ t h  when not clouded by uncer- 
tmty over the need for a project 

V Why Did the PSCW Ad- 
dress Transmission Access? 

The rahonale for Advance Plan 
5 developed quite naturally As 
the PSCW was developmg ~ t s  mte- 
grated, least-cost approach to sup- 
ply-side and demand-side plan- 
rung concurrent with the above 
lrnprovements in transmssion 
planrung, it became apparent that 
these achvihes were fundamen- 
tally mterrelated the Impact of de- 
mand-slde measures on loads af- 
fects the transmission and 
generahon that wdl be required, 
hkeurlse, the cost of transmission 
and generahon affects whch de- 
mand-side measures are chosen 

D uphcate transmssion faahhes 
are costly ineffiaent, and un- 

necessarily degrade the enwon- 
ment Consequently, where the 
transn-uss~on system a electndy 
adequate, Wisconsm law does not 
allow construchon of new fadhes 
Gwen ths stuabon, the absence of 
equitable arrangements for access 
avadable to all utdIhes causes sev- 
eral problems utdIhes ladung ac- 
cess may seek approval for ad&- 
honal fadbes m order to reach 
supphers, or vlce versa, deadmg 
who gets to build when there are 
many affected uhhbes may be a- 
d t ;  and not all rate payers may be 
gethng a fan- share of transrmssion 
system benefits 

Slnce the PSCW does not allow 
dupl~cate faahhes, it 1s stuck wth @ ' the task of rnahng sure institu- 
honal arrangements are In place 

I 

to make the transmssion system 
avallable on an equtable basis to 
all uhllties that parhapate m the 
planrung process 

w isconsin approaches the 
operung of ~ t s  transrmssion 

gnd from the perspechve of loint 
system planrung, whch IS founded 
on a dear understandmg of how 
the gnd actually funchons Because 
of t h ~ ~  understandmg, the PSCW IS 

able to take the step from a system- 
ahcally planned and constructed 
transrmss~on gnd, to one m whch 

costs and benefits are shared on a 
joint system bass, as slrnpl~ the 
next logcal step m an emhng con- 
tuluum 

There are other benefits of In- 
creased access to the transmssion 
system Increasing access pro- 
motes compehhon at the genera- 
tlon level It also promotes com- 
pehhon on the demand-srde by 
mcreanng the market for sale of 
any capaaty or energy made 
avallable by demand-slde mea- 
sures 

VI Joint Use and Cost-Shar- 
mg Solut~on to a Practical Prob- 
lem 

The transmission system is an 
Interconnected network made up 
of pieces owned by manv differ- 
ent enhties Because of the net- 
work nature of the system, a trans- 
action does not affect just the flow 
along one particular path, but 
flows throughout the network 
As a result, every utihty is con- 
stantly using the transmsslon 
hnes of others, whether or not 
there are formal arrangements for 
such use 

T he adopbon of transrmssion 
joint use and cost-shanng agree- 

ments, mstead of relymg on wheel- 
mg, avoids a number of the &cul- 
hes whch plague the latter 
approach Jomt use and cost-shar- 
mg fadtates deahng wth the trans- 
msslon system as it actually works, 
rather than r e l p g  on vanous fic- 
hons For mstance, If the power 
seller and the purchaser are l d e d  
by a transms~on svstem covered 
by a joint use and cost-shanng ar- 
rangement that includes the other 
ubhhes m the area, there IS no rea- 
son to pretend that the electrons 
flow over a contract path ' Most 
wheehng arrangements rely on ths 
ficbon, even though power flows 
not over a given hne but over the 
whole network1- 

The jo~nt use and cost-shanng 
approach also avolds the need to 
wrestle wth the ' excess capacity' 
concept that arose in the Paafic 
Corp/Utah Power and L~ght 
merger case There is no need to 
attempt to assess excess capaatv 
on the system or speculate about 
its costs Indeed, there 1s no neces- 
sity to pm a cost on t l l~  trfzf tsnct~o~~ 
at all 



VII The FERC Task Force Re- 
port and the Wisconsm Ap- 
proach to Access 

FERC's Transmssion Task Force 
Report sets forth many of the IS- 

sues rnvolved and evaluates alter- 
nabve approaches or models 
These approaches are grouped 
~nte ategmes the coatiad ap- 
proach, the planrung approach 
and the Bnbsh approach The 

Wisconsm approach IS one of 
those &cussed under the "plan- 
mng" category 

A Effect on Interstate Tramc- 
I llons 

The Task Force Report ex- 
presses concern about the npact 
of the Wisconsrn approach on m- 
terstate transachons The PSCW 
planrung order does not address 
ths  Issue drectly However, far 
from rrstnchng interstate transac- 
hons, the order rndudes a num- 
ber of provisions that wdl fad]- 
tate mterstate transachons It wdl 
do so because, by requlnng devel- 
opment of transm~ssion joint use 
and cost-shanng agreements and 
filrng of wheehng tariffs with 
FERC, transmission access d l  be 
more readdy available to supph- 
ers and ut~hty buyers, both inter- 
state and intrastate transachons 

T he PSCW supplemental order 
also states that mdudmg out-of- 

state porhons of W1scom ubl~hes 
m the planrung process a to be en- 
couraged Ths a unportant be- 
ouse five out of the SIX major Wis 
consm ubhhes ather serve outside 
the state or ~IP affihted tnth ut&- 

, t~es outside W I S C O ~  
I The PSCW order requres the 
, eastern msconsin uhlihes to in- 

I veshgate the potentla1 benefits of ' DPC transmissron system, whch ! 
I 

j o m g  the Mid-Contment Area extends into Iowa and Mmnesota 
' Power Pool (MAPP), whch is a 
I 

I as well as W~consm 
power pool as well as a rehablhty he agreement allocates future 

i@ 
T I j counal l9 MAPP mcludes the costs of the transrmssion sys- , I provinces of Saskatchewan and ' tern on the baas of peak loads % I 

1 Marutoba and all or part of the buy mto the Shared Transrwaon , 
I states of Montana, North Dakota, System, the mumapal ubhties pad 

South Dakota, Nebraska, Iowa, / 104 v e n t  of what would have ! 
Wxons~n and Mmnesota Tlus 1 been ther peak load ~sponsbd~ty 

/ promsion also takes a regonal i share of the embedded cost of the 1 
I / pomt of mew and 1s urtended to ' exshgsystem Ttus showsthat I 

I 1 transrmsslon ~omt use and cost shar- i 
I 1 mg agreements whch are not based 1 

I on embedded costs can be compab- 

I ble wth the 20 pnnaples for these 

/ Far from restrzctzng m- agrewenb spe~ed out 1 
i FXWplanrungorder ThePSCW 1 I t k t a t e  transactrons, / , not, I 

- . - - -- . . . 
1 / the order zndudes a ) the STS Agreement not only 

/ responds to the 20 pnnaples, number of provzszons , I but does so for all m u m -  I 
will faczhtate UZtf?l'- 1 pal customers of DPC, includ- 
state transactions 1 lng those in Iowa AU the mu- 

/ runpal partlapants are p e n  I 

/ the opporturuty to make 
1 transachons on the same basis I 

! that DPC can make them in 

, all three states m wh~ch DPC 
I 
I faditate mcreased interstate trans- 
) achons 
1 Fmlly in February 1990 the 
I FSCW determvled that an exlst- 
i rng Shared Transmssion System 

(STS) agreement between Dairy- 
land Power Cooperatwe @PC) 
and the Western Wisconsm Mu- 
ruapal Power Group 
(M?IVMPG)20 was in comphance 
wth  the 20 pnnaples for jornt use 
and cost-shanng agreements 
whch IS an important part of the 
PSCW planrung order Thls agree- 
ment allows the parhapabng mu- 
ruapal uhhhes to use the enbe 

serves, whch facll~tates effi- 
aent movements of power on 
a reponal rather than on a 
stnctly Wisconsm basis This 
feature of the STS Agreement 
1s a good foundahon for plan- 
rung and use of transmission 
faahbes on a reg~onal basis, 
whch ths  Commission is m- 
terested m momg toward, as 
stated in the AP-5 order2' 

, 
B Incentrves for Access 
The analysls in the FERC Re- 

port seems to assume that incen- 
bves must be prowded to induce I 
both transmiss~on access and the I 



- 

-- 

I construchon of adequate transirus- I ity joint achon agenaes wth surrounding 
sion faahhes f i s  assurnpbon 

' may be appropnate for FERC, 
p e n  its lunited authonty How- - 

I ever, ths  sort of mducement is 
I not necessary d state authonty 
: can be used duectly to accom- 
j phsh both transmssion access 
/ and the construcbon of adequate / transmrssion faahtles 

lsconsrn addresses both of 
I wth ese matters chxtly The 
I 
I PSCW has the authonty and an ef- 
I fechve process for ensunng that net- 

' essary fadbes are both planned 
I and b d t  ThePSCWreqm trans- 

m i o n  lomt use and cost-shanng 
I agreements and the h g  of wheel- 

lng tanffs wth  the FERC T b g  
I 

these state powers and acbons Into 
account m the evaluahon of pohcy 
alternabves appears to move the 
performance of the W1sconsln plan- 

I) rung approach much closer to the 
Task Force Report's vlew of the Bnt- 
s h  approach 

, The Report s concern about allo- 
cabon of transmssion use, should 
short tenn congeshon occur, is not 
addressed by the PSCW order 

I However, the order does not re- 
strict development of allocation 
mechanisms to address any such 

I short term congesbon 

I 
C Workabihty 

! The Task Force Report s concern 
/ about havlng too many cooks strr- 
nng the b r o t h  e , too many 

I 
1 players mvolved in the plann~ng . ~ / process-has not proved a prob- 
1 lem in Wisconsin Our experience 

/ s that smaller players have 
banded together in groups for the 
sake of orgaruzational efficiency 

I For example, three muruapal util- I 

duce the effective number of play- 
ers, environmental groups have 
used an umbrella group m the 
same way 

D Independent Power 
The FERC Report's concern 

about provldmg increased trans- 
rmsslon access to fac~litate transac- 
bons between uthbes and IPPs is 

All states have broad 
authonty under the po- 
lrce power to mznzrntze 
power costs, mznzmlze 
power fmlrty zmpacts 
on landowners, and 
protect envrronmental 
values 

addressed by the PSCW plannmg 
order Requuements in the order 
for the development of transmis- 
slon jo~nt use and cost-shanng 
agreements and for the frllng of 
wheehng tanffs wlth the FERC 
should faahtate uhllty use of the 
transmission system to make 
deals with IPPs outside thelr own 
semce temtory 

E Interstate Coordinahon 
The Task Force Report also 

ralses queshon about how much 

states is necessary to sbmulate 
more coordnated transmssion 
planrung To date, Wisconsin's m- 
terachon ulth sunoun&ng states 
on transrmssion Issues has oc- 
curred on an ad hoc basis when 

I 
projects of mutual Interest anse 
If a more formal mecharusm IS 

needed in the future, doser coop- 
erahon can be pursued 

isconsm's geography, wth I 
W w e  Supenor as part of Its j 
northern boundary and Lake M h -  
gin to the east, tends to lurut the ex- 
tent of such planrung cnth adjacent 
states States cnth more neighbors 
may find that doser cooperabon--- I 
or even the development of mulb- , 
state compact$-is necessary to 

1 I 
any out ~ m s s i o n  p l m g  I 

I 

and s rhg  more effechvely 

VIII Conclus~on 
The states have an Important 

I 

role to play in the regulabon of 
transmission The states and 
FERC have different authonbes 
and respons~bihbes regarding the 
transmission svstem, which pro- 
mde opportunibes for develop- 
ment of mutually beneficial ap- 
proaches to transmssion access 
Both state and federal respons~bih- 
hes should and can be fulfilled 

w e the statutory delegahon 
of power to ubhty c o r n s -  

sons vanes from state to state, all 
states have bmad authonty under 
the poke power to rmrumtze 

I 

power costs, consistent wth a rea- 1 

sonable =turn to u a t y  mvestors to 
rmnuruze power faahty impacts on 

I 

landowners, and to protect enwon- 1 
mental values 

This reservoir of state authonty 



can be used as it has been m Wis- 
consln to bndge the transmission 

access gap between state and fed- 
eral transrmsslon regulatton The 
transrmsaon access provls~ons m- 
duded m the W~consm order are 
deslgned to meet the state's needs 
and bndge the access gap wthout 
trespassing on FERC's authonty 
In fact, the Wisconan approach 
advances federal as well as essen- 
ha1 state Interests 

' T he State of W I S C O ~  has dele- 
gated to its c o m s l o n  broad 

responslbIhbes and authonty 
Tiammusson planrung E but one 
component of the least-cost plan- 
rung approach whch has been de- 

~ -. 

veloped to meet these mponsibh- 
bes We hope our efforts are helpful 
to other states and uhhbes who are 
confronted wth Srrmlar problems 
However, we are aware that what 
works m W~sconsin may not be the 
nght solubon for every a m  or j u n s  

&chon. 
Approaches whch permt open- 

mg the transnussion system wth- 
out damagtng it, wh~ch improve 
electnc semce at lowest cost, and 
whch carry out the public's inter- 
est 111 a quality enwonment 
should be encouraged m 

Footnotes 

1 Nantahala Power and Light Co v 
Thornburg 476 U S 965 106 S Ct 
1349,90 L Ed 2d 943 (1986) 

2 Florida Power and Light Co 40 
FERC 1 61 045 (1987) 

3 Otter Tall Power Co v U S 410 
L S 366,93 S Ct 1022 35 L Ed 359 
(1973) See also Southeastern Power 
Admmistration v Kentucky Uhlities 
Co 26 FERC ll61,127 In thls case, 
\h hich tested FERC s authority to 
order wheeling under sections 21'1 and 
112 of the Federal Power Act the Com- 

mission refused to order the wheeling 
sought on the basis that to do so 
would not "reasonably preserve exist- 
ing competltlve relationships a key 
frndlng under the statute Later FERC 
members have suggested FERC may 
have construed the statute s require- 
ments too stnctly but the matter has 
not been revisited In any proceeding 
slnce that time 

4 Publlc Servlce Cornrnisslon Docket 
05-EP-5, Order dated Apnl6,1989 and 
Supplemental Order dated Apnl19, 
1989 (heremafter the ' Advance Plan 5 
Order ) 102 PUR 4th 245 (1989) 

5 Utah Power & Light Co 45 FERC 
161 095 (Order 318) 47 FERC ll61,209 
(Order 318-A), and 48 FERC 761,035 
(Order 318-8) See also THE TRANS- 
MISSION TASK FORCE S REPORT 
TO THE COMMISSION ELECTRIC- 

ITY TRANSMISSlON REALITIES 
THEORY AND POLICY ALTERNA- 
TIVES (Oct 1989)(hereinafter Trans 
mlssion Task Force Report, or Task 
Force Report ) 

7 The 1989 planning order provision 

requiring the development of transmis- 
slon use and cost shanng agreements 
reads as follows 

1 

71 Transmlsslon system use and 
cost shanng agreements (elther bl- 
lateral or mult~lateral) or other in 

I stltutlonal achons that achleve the 

/ same result and are compahble 

i 
wlth the principles lncluded In 
Appendix H shall be developed 
between all major ufilities 
(WEPCO WP&L WPS, NSP 
MG&E SWL&P and DPC) which 
share a border, and between each 

6 For simpllaty this article will refer 
to cost- and use-sharmg agreements 
but the Advance Pian 5 order allows 
utilltles to comply by lnshtuting other 
arrangements that accomphsh the 
same thing There is a broad array of 
institutional possiblllhes The order 
requlres only that such agreements or 
arrangements be compahble wlth the 
20 pnnclples spelled out rn the order 

I 

I of those major utlhhes and all mu- 
) nlclpal ut~llt~es, small mvestor- 

owned utlilt~es, and cooperat~ves 
that share a border wlth the major 
utilitj and choose to enter such an 
agreement Each munlclpal ut~lity 
small ~nvestor-owned utiilty or co- 
operat~ve deslring an agreement 
may choose to do this on an indi- 
v~dual baas or as a member of a 
group Each of the Investor- - .  
owned utilities or DPC that a con- 
nected to WPPI members shall 
develop transmisslon use and cost 
shanng agreements with WPPI on 
behalf of its members 

8 Several of the Transmiss~on Svs 
tem Use and Cost Shanng Principles 
from Appendlx H of the 1989 plan- 
nlng order are listed below 

2 The transmission system 1s a 
slngle Interconnected svstem 
whlch must be planned and bullt 
on a state wlde slngle system basis 
for the general pubhc good 

4 If a particular transaction whlch 
can be handled phvslcally by the 
exishng svstem is prevented by In 
stitutional problems, ~t is neces- 
sarv to solve the lnstitutlonal 
problems rather that to bulld du 
plicatlve facilrties 

5 Ownership and/or use of the 
transmisslon facilltles should not 
undulv enr~ch one group of rate- 
pavers and/or stock holders at the 
expense of another group 

6 Uhllties that use or Intend to 
use the transmisslon svstem need 
to parhclpate elther d~rectlv or 
through a representatwe in the ad- 
vance plan transmlsslon planning 
process and m the least cost plan 
ning process In order to develop 
an approved least cost plan and 



- 
lrnplementatlon program 

8 Broadening the use of the trans- 

@ 
mission svstem must not be al- 
lowed to degrade retall senlce 
rel~abllitv 

10 In view of the utihties legal 
obllgatlon to serve lt 1s lnappro 
priate for retail customers to be a1 
lowed to use the transmlsslon 
system to make their own transac- 

16 Fair allocation of coordination 
and rellabillty benefits of the 
transmlsslon svstem must be as- 
sured All users should be able to 
dispatch economically to meet 
their loads by being able to use a 
full range of transmission 

18 Owners of transmlsslon faclh- 
tles must be falrly compensated 
for them use Fair compensation 
does not Include any amounts for 
value created by the owning 
utlllty s monopoly posltion 

9 The provision of the PSCW order re- 
tquinng the hllng of wheel~ng tariffs 
reads 

77 All major mvestor-owned uh11 
I tles shall flle wheeling tariffs w ~ t h  

the Federal Energy Regulatory 
Commlsslon (FERC) wlthin one 
vear of the date of t h ~ s  order 

10 Sec e ,g sectron 202 (a) of the Fed 
era1 Power Act under whlch FERC 1s 
required to divlde the country into vol- 
untary coorainarlon dlsrnrts so arto 
better provlde an abundant supply of 
electr~c enerp throughout the Unlted 
States w ~ t h  the greatest posslble econ- 
omv and with regard to the proper u t ~  
llzahon and conservation of natural 
resources 

I 11 For srmpl~clty thls article wall refer 
to cost- and use sharlng agreements 
but the order allows ut~lities to com- 

I ply by lnstitutlng other arrangements 
that accompl~sh the same thing There 

I 1s a brqad arrav of ~nstitutlonal possl 
bllitles The PSCW order requlres that 

0 these agreements or arrangements be 
compatible wlth 20 principles spelled 

, out in the order 

12 See C Mltchell Lngg~r~g I I I  Lrnst 

Cost Plnr~ntrrg-A'of A, Fnr Alor~g As h c  
T~~ozrglrt THE ELEC J Dec 1989 at 
24 26 showlng that nlne states have 
Implemented substantlal least-cost 
plannlng regmes 

13 Sec e g note 10 szcprn 

14 In earlv vears problems arose at 
the planning stage because plans 
lacked adequate documentatlon 
What documentatlon exlsted was 
often Inconsistent and underlying as 
sumptions unclear Even data on the 
exlsting system were Inadequate As a 
result plannlng questions were ad 
dressed m the constructlon cases 
This resulted In delays and denials be- 
cause constructlon cases are too fo- 
cused on one faclllty to be a useful 
forum for overall system plann~ng 
The transmlsslon system must be 
planned as a whole because of the In 
teractlons of all the Interconnected fa 
cllltles 

15 In practlce even the transmisslon 
svstem down through 69 k\ has to be 
planned because the entire system is a 
network For example an outage of a 
345 kv transmlsslon line can cause 
overloads on lower voltage hnes 

16 Order Publlc Servlce Commission 
of Wlsconsln Docket OIEP-4 August 
5 1986 (generally referred to as Ad- 
vance Plan 4 Order ) 

17 Thls divergence of the contract 
path f~c t~on from the network r e a l ~ t ~  
causes problems Utll~tles not in- 
cluded In the contract path arrange 
ment experience changes In the power 
flowlng on thelr transmlsslon llnes 
Such thlrd party impact problems 

I 

can onlv be addressed bv gettlng the 1 
utilltles whose transact~ons or trans- , 
mlsslon lines are affected to address j 
the problem together Thev all need to 
be ~nkolved because each of thew own 

I 

supp1.r loads and transactions affects 
how power wlll actuallv flow on the I 
network 

18 Task Force Report slrprn note 5 at , 
131 note 9 I 

19 The utilities in western W~sconsin 
alreadv belong to the Mld-Continent 
Area Power Pool (MAPP) the eastern 
Wiscons~n utilities belong to the Mid- 
Amenca Interpool Network (MAIN) 
MAIN 1s only a rellabllltv councll and 
not a power pool The eastern W~scon- 
a n  ut~litles wlll meet the MAPP mem 
bership requirement that a utlllty have 
at least two transmlsslon Interconnec- 
tions with MAPP utllltles once an In- 
terconnectlon currently under 
constructlon IS completed In 1991 

20 The transmisaon joint use and cost 
shar~ng approach prov~des the oppor- 
tunltv to use slmple mechanlsms to 
share costs and benefits of the system 
For example the DPCIWWMPG 
Shared Transmission System agree 
ment slmply allocates responsibil~tv 
for new transmisslon costs among the 
partlapants on the basls of non-colnc~ 
dent peak loads The joint use and 
cost shanng approach can also lncor 
porate more complex mechanlsms for 
sharlng costs and benef~ts if that IS 

seen as desirable For example the 
MAPP power pool is test~ng a com 
plex power flow modeling method for 
compensating members for losses 
caused b\ transactions withln the 
pool 

21 Srr Docket No 05-EP-6 letter 
order Feb 6 1990 the Shared Trans- 
mlsslon Agreement between DPC and 
WWMPG u as entered into In 1984 
and is d~scussed on page 206 of the 
FERC Task Force Report suprn note 5 

22 Sec L c F Frankfurter and J Lan- 
dls The Compnct Clnlar of the Corlstttlr- 
t~orl-A St~rdy 1 1 1  1,1frrstntr Adlustmenb 
34 YALE L J 685 (1924) see nlso R 
Marntz A Snfety Nct for Statc Repula 
tlorr'-The Cornpnct Clalrse of the Corntt 
tutrorl THE ELEC J Mav 1989 at 26 
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1 A Busy Signal for 

I ADavin the Life of 
N. U: Gigawatt 

1 An analog to a telephone busy srgnal for I 
I 1 

I I transmlsslon networks would make them more ; 
/ effinen t and relzable, from the perspective of 

Hyde M Meml l  a Manager of 1 11011~ tt Zlty generators, W ~ Z  Ze p r ~ ~ ~ o t t  ng freer 
Piannrng af Power Technologres, Inc 
DY Merrrll earned his B A 111 mathe- / access to wheelrng 
matrcs and an M S rn electrical engr- I 

neenng from the Unrversrt~ Hyde M Mmll A l h  Wood 
Utah and recerved hrs Ph D from 

MI7 He has wnttar on wheelr~zg, j 
deregulatroiz power system state estr- [ N m n  UIysses Gzgamtf lnws a 
maflon mar ntenance schedulrng and I hfe lrke yours and mme Home 

strategrc ylnnrllrzg " 

a zn a respectable suburb Adonlrg zut fe Dr Merrrll drrves n 1987 Clrcz~rolet - .  

stat 1011 zuL7got1 Grmt pb managng n wgeneratro~t fad- 

Allen J Wood 1s n Prrltcrpal Cot~slrl ltllaf f f  l m l  P ~ P  nzlll A ~ ~ ? ~ a t ~ 1 1 1  

eiecfrrcal e11j?rlleenPl.y fro711 Mnr- old clmY UKIpll a,ldn -l-yenr41d 
quettc M S E E from thc Illrnrots In- VW thll lm He 

sfrfutc o f  Technology atrd hlb 
doctorafr from Relrssclner Polytecltnrc drennzs of tradnzg hls VW torn Porsclzc 

I~zstrtlctc ~r wood has zpnttnl 0 1 1  t h l ~  ~arfrcllhr f ~ l m '  Nor- 

/ an annoya1zce--2t threatened ne~tlter 
I 

ltfe nor fortune 
' 

S21 blocks from the ofice Nomnlr 
U Grgazuntt htt n red lrglzt 77zc zrvrt 
zilns not onerorrs Hc klrmi> fron~ c q r -  
rrence zillmt tIzat rrrtersectlol1 Imd 
kc11 ldr bctore tlte Irglzt zuns 211- 

stalled One dny n ycnl or tz17o hcX 
tlre lrLplrf Imd gottell strich It slozi?ed 
tl1111gs dinon n brt but sr~rcc ~t zcns npr 
ohvfotls nml fii~tct~o~z, pople cz.?r~~tll- 

nunleyous technical nrflc/ps alrd 1s co- nmn had n typical breakfasf--ahnost all11 lu7d proceeded cnritlousl~l tltrolrph 
author of the texts Power-System A curso y exploratron ofthe rekrgern- the mtersectron Bi/ flre trnzr lzr lurrl 

Reliablllty Calculations nlld Power tor revealed zt to be unusually jurce- reflrnzcd Izonrc tlzat eve~zrt~g, rt m s  - .  - 
Genera tion# Operation & I less But hc accepted thrs as an srzam- workrrlp a,ya~?t 

drives a Porsc're / brgrrous an~zoyarrcp He had no doribt Later tlmt tnornrng Normmt U @ 
I 
I that there was nojurce, and the Inch pnzcratt tned to ml1 lronrc to renmrcl 
I I of lzrs natutl~zal lrbatrolz zoas nrerelil kls u71fi to prck rry ora~z,ycjn~ce Tlrc 



htzt was busy He knew thaf there 
lua, only one bnegorng rnto ha 
house, and that only one conwrsatron * be carrzed on at once W t h  no 
te~tagas, and knowrng hzs wrfe s 
/&ts, h e w r e d  that lfhe tned 
nxarlz m ten mrnutes he had a good 
chance ofgettrng through And sure ' m h ,  he d d  : I rmbztall~ he had Ittk doubt that, r f  

hept  a busy szgnal, the lzne uxzs 
1 truly busy seuwal frmes, wheiz zt 
/ gmd to be tied upfa an rnordznate 
' me, he'd had the phone company m- 
i @ t 7hey uswlly repied that, Yes, 
I someone wns talkzng Once, when he 
r hadn't been able to get through for 

hours, they told hrm that thew u ~ l s  
somethrng wrong mth the lrne It w s  
fxed that aftenloon But that Id only 
happened once, so he belmd the busy 
srgml unkss he had evu ienc~  to the con- 

tra'Y 
N U Gzgawatt ate lunch a! 

-- 

McDonald s The mzlk shake ma- 
chme, the krd told hzm, was kaput, so 
he had a Spnte znstead He had no 

1 reason to dzsbelreve the kzd After all 
rt was In McDonald s znterest to sell 
hzm a mrlk shake 

I That aftemoott Favonte Ltght and 
Power Company (FLAPCO) one of 

I N U Grgawatt s best customers, 
called and askedfor 75 MW from hzs 

j wgeneratron plantfor two weeks 
I FLAPCO was wzllrng to pay a good 
I prrce - afew more hke thts and he 
1 could a#ord the dourn payment on the 

I Unfortunately, NUG would have 
I to wheel through Bzg Bad Pmer I Company (BBP), and hc d had pro&- 

1 avahble to do the wheelzng He got 

a 

the zmpressron they were womed 
' about overloadrng lrnes He was 

aware of occnsro~tal local blackouts a1 
hrs area, but t h q  were always caused 
by tree lrmbs on lout-voltage lnzes or 
drunks hlttrng drstrrbutron crrcurt 
poles, and he knew that hrs power 
would be movrng on the hzgh voltage 
network Thls made NUG wonder 
how real BBP's concerns really were 

When he tned to press BBP on how 
much of what they called "trans& a- 
pabrlzfy " there really was, he could 
never get a strazght answer The 
BBP enpeers started by thruunng 
prgon around and ended by tellrng 
hzm that rt was too complzcated and 
dzficult to explazn to a laymall He 
had a cousrn who worhed for a power 
company out west who once told hrrn 
that hrs company used dzfferent relr- 

lems makzng those arrangements In 
the past Dealzng wrth BBP was al- 
ways a herile Sometzmes thg  told 
hzm that t h y  ddn't have apaczty 

abzlrty and operafzng c n t m  than 
eastern utrlzttes lrke BBP, and that 
there was a lot of ' engzneerzng judg- 
ment lnvolved rn denrng and up- 
plyrng measures of network capacrty 
hl hzs darker moments, NUG won- 
dered r f  BBP wasn tfreezrng htm out 
so that they could sell thar owtz 
power to outfits lzke FLAPCO 

N UG uxzs thrnkmg ahut the 
Por~he-a red 911 -as hedz- 

aled BBP Afier he explarned what he 
w n  fed, he got a lot of hernmrng and 
hmvlng ahut conh~~genczes thaf mfght 
h a p p  and VAR s p t t  (that s mag- 
znary paver - why should he m e  
about zrnagtnanj p x r 7 )  and wltage 
wllapse- all stqf that neim happed 
and n w  wdl k j  finally told hm 
they d have to make a couple of laad- 
Pow runs and a stabdrty study before 
they auld say yes or no Thaf s when 
he hung up and called hls attorney 
(who, by the uxzy uxzs on another kne 

When he tned to find 
out how much "trans- 
fev capabzltty " there 
really was, he could 
newr get a strarght 
answer 



I 

when he called, hlnl f got kt% to hrm 
prmptly) to dmiss a lamutt agatnsf 

I 
I BBP-probbly a long and costly lmc?- 
/ suit N ~ M I  Ulysses G ~ t g m t t  wasn? 
I thzhng about Pwsches anymore I 

/ The moral of the story 1s t h s  
I unexpected semce interruphons 

are more tolerable rf then causes 
are clearly understood Of the 
vanous mtermphons experienced 
by Mr Gigawatt on ths typical 
day B I ~  Bad Power Company's 

Unemected s m c e  unwllmgness to wheel power for 
I I h m  was by far the most Qsturb- 

znterru~tzons are / mg, pnmardy because of lus un- 
more tolerable if thezr confumed susplaon that the 

I transmlss~on network wasn't causes are dearly I - , truly at capaaty In contrast, the 
understood I 

1 other signals of servlce mtenup- I hon, such as the telephone busy 
1 signal, were clear and unambigu- 
j ous, allowmg h m  to adjust hrs 
I muhne accordmgly 

! I u nfortunately mbtutmg a 
"busy signal" for electnc 

I power transrmsslon ~s a very d.&- 
I cult, and as yet unsolved, problem 

But ~t is the key to rnalong the most 
effiaent use of our transrrusslon net- 
works One need only cons~der 
how much less effiaent our tele- 
phone svstem would be if the 
phone companv regulated the num- 
ber of outgomg calls to lower the 
probaMty of sunultaneous calls to 
the same number, rather than let- 
brig customers find out for thern- 
selves that the hes were busy 

Given the importance of trans- ' nussion access to the future suc- 
I 

! cess of deregulahon, pnvatm- 
hon, and compehhon, developing 
a busy signal for transmlsaon ac- 
cess is an Issue of prenuer impor- 
tance Utd~hes need It to mamtalp 

I 

) the secunty of the network, regu- I 

I lators need lt to know how much 
' capaaty the network really has, 
I and nonutdity generators (NIJGs) 

1 
I and purchasers need ~t to know I 

I how much power they truly can 1 

move I 

I he marnder of thrs paper de- i I 1 Ts(I1beswhypment methodsof j 
i d e t m g  network capaaty are 
I , Inadequate for both operahonal I 

I and plaruungpurposes We then 
preasely state the busy signal prob- 

I lem and present the q m d  char- 
1 / actensbcs of a prachd and a c q t -  , 

I able solubon 
I 

i 
I I 

I The Transmsion Network : 
I At thls pant ~t 1s useful to de- 

scribe and hfferenbate between 
two models of a transmission svs- 

, tem 

I A Model 1 Transnussion as @ 
the Movement of a Commod~ty 

Th~s model, whch is almost 
everyone s imphat or exphat 
mental model, treats electrical en- 
ergy as a comrnoditv whlch 1s pro- 
duced at polnt A, moved to polnt 
B, and used there In Model 1, the 
three processes (generaoon, trans- 
portahon, and use) are qu~te d~ t -  
krent and can be vlewred indepen- 
dentlv in terms of phvsicai 
mechanics, ownershp, regula- 
bon, coshng pnang, etc 

B Model 2 Transnusslon as a 
Funchon of an Integrated 
Machine 

I The physlcal reahty which con- ' fllcts wth Model 1 IS that trans- 
msslon moves nothng from 

I 
polnt A to pomt B Not even elec- 

Thc Elcctnc~ty Journal 
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C I m t  In Model 2, transnussion 
a force-at-a-dstance phenome- 

non whch is part of an mtegrated 
energy-conversion machne One 

is the transmission of a car, 
wtuch connects the engne to the 
wheels Another is a belt dnve 
whch couples a steam c n p e  to a 
gear which raises or lowers an ele- 
vator In fact, it is mstrucbve to 
thnk of a complicated belt sys- 
tem, dnven by one or more steam 
enpes,  which runs a lathe m one 
mom, a dnll press m another, and 
an elevator at the end of the hall 
Voltage, VARs, electrical losses, 
etc , all have their analogs in tlus 
svstem 

C Prachcal Differences Be- 
tween Model 1 and Model 2 

All of the challenges and d~ffi- 
culhes associated wth  the busy 

@ signal problem are due to the dif- 
ferences between Model 1 and 
Model 2 In Model 2, the opera- 
bon of the transrmss~on system 
cannot be separated from the op- 
eratxon of the e n p e s  and the 
wheels, lathes, elevators, etc In 

I 

Model 2, it is the transrmsslon sys- 
tem as a whole, not a piece of the 
dnve shaft or one of the idler 
wheels, which allows potenhal en- 
ergy at one location to be trans- 
fornled mto useful energy else- 
where Although Model 2 is more 

' consistent wth physlcal reahty 
than is Model 1 much of the lan- 
guage and many of the concepts 
used m transrmssion engneenng 
have their roots m Model 1 Edi- 

I son found the Model 1 power 
flow concepts handy, and one of 
the rnp0rtant contntm~,ons of the 
ploneers was to develop a praai- 

I 

I / cal way of m e a s m g  and mte- 
' grabng flow - the Watt-hour I 

I meter We MU use these ewting 
constructs, but keep m mnd that 
they reflect reality only crudely , 

I1 Measunng Transrmssion 
Capac~ty I 

A How Capaclty Is Measured 
Today I 

Transfer capaaty 1s not the rat- 
I 

mg of a single hne or a few hnes 
It IS a funchon of the strength of 
the network as a whole it is de- Transfer capaclb 1s 
fined ~n terms of reliabd~ty CR- J 

tena, whch are subjectwe and not the rating Of a 
somewhat impreas; it vanes as ' szngle Ilne OY a f i ~ ~  
swtching operahons 
demand, generahon, 
mg patterns change 

I occur and as 
and wheel- 

lznes It 1s a funcfzon 
Even loop of the stre~~gth of the 

flows and amons taken by opera- nefwork 0s a whole 
tors of other systems affect the 
available transfer capaclty Gwen 
these reahhes, transmiss~on capac- 
ihes can be extremely cMicult to 
estabbsh even m sunple cases 

I 

T 
I 

o get a flavor of the complexity I 

mvolved, connder three mter- 
connected systems XI Y, and Z The 
amount of power that XI say can 

I 

transfer sunultaneous~y to Y and Z 
can be represented on a 2-dunen- 
sional graph, wherr the verhcal axls 
1ppresents power transfers between , 
X and Z and the horizontal a m  rep- 
m t s  transfers between X and Y 
(negabve values on the graph repre- 
sent power mported by X, poabve 1 

values mdcate power exported by 
X) Each combmabon of transfers 
mvolmg X is then represented by a 

I 

pomt on the graph 
Not all combinat~ons are possi- 

ble however In general, there 
wdl be some bounded regon on 

I 

the graph, the xntenor of whlch 



I 
I 

Developzng sets of 1 
! 

transfir capabzlzfy dza- , 

grams for ~ZWZ a three- i 
area system takes a lot 

I 

of engzneenng tlme 
and cooperatzon 

represents the set of allowed 
power transfers The penmeter of 
t h s  regon is called the Transfer 
Capahhty Polygon (TCP), whch 
represents maxlrnum allowed 
transfers A typlcal example of a 
TCP for the three system case is 
shown m Figure 1 In thls dla- 
gram, If X is transmtbng 1300 
MW to Y, then the transfer capa- 
bihty between X and Z IS 2000 
MW (X to Z) or 2600 MW (Z to X) 
A11 transfers between these maxi- 
mum values are also allowed 

T hree such dagrams are used to 
repmnt  transfer capab&hes 

for a three area (X, Y, and Z) system 
Each &gram is vahd for one spe- 
afic operatmg condrhon and a par- 
bcular set of rehbd~ty cntena 
These &grams m developed 
usmg load flow programs, whch 
smulate the flows on the network 
Developrng sets of these dragrams 
for wen a +area system, for a 
spectnun of operabcm con&bons, 
takes a lot of engxneenng tune and 
mter-ubhty cooperahon Transfer 
opabhbes for systems wth more 

comphcahons (due to a vanety of 
poss~ble wheehng transachons, for 
mtance), are much harder to model 

Rehabnhty and secunty Issues 
are closely related to transfer ca- 

m 
pacity Today's recommended cn- 
tena are developed by NERC, by 
each rellabihty area, and m some 
cases by power pools The cn- I 

tena are Interpreted and applled 
I by each md~vldual utlhty These , 

cntena are dfferent for different 
parts of the system For example, 
the reliabllity of a utdity's set of 

I 

power plants IS expressed as loss- 
of-load probabll~ty, expected 
unmet demand, reserve margn, 
etc The rehablhty of the transrms- 
sion network is defined In terms 
of the number and tvpe of confin- 
genaes ~t is designed to wrth- 
stand There is no accepted 
method for expressing generahon 
reliabllity and transm~ssion reh- 

I abihty m equ~valent terms 
) Today's methods for measunng 

transmission capaaty work, but 
I 
I only because 
r -the parhes all have large en@- 
i 

I 

FIGURE 1 Typical Bi-AXIS Transfer Capablhty Polygon 



neemg staffs, 
-they are wdhng to exchange 
data and cooperate in studies, and 
-they are not m senous compeb- 
hOn, so ut~lity-to-utditv differ- 
ences m definlng transfer capabih- 
ties are not seen as compehtive 
plovs 

Under evolving condtrons 
when NUGs play a larger role, 
only the first of these condibons is 
hkely to hold, and only for the 
large NUGs The cooperatwe na- 
ture of today's environment wll 
be lost 

Since the enbty owrung the 
transmission may compete w th  
NUGs who want to wheel, the 
dehnlbon of transfer capaaty 
may be a bone of contenhon Ac- 
cordngly, today's methods for 
measuring transmission capabil- 
ity probably WU not work under 

@ deregulahon Signs of this are al- 
ready occurring 

B A New Method for 
Defmlng Transfer Capaaty 

Under deregulabon and m- 
creased wheebng, a new method 
tor defining transfer capaatv is 
needed, wlth the followng char- 
actenshcs 
- it should requve straight-for- 
ward calculabons, 
-it should represent an objecbve, 
defensible, standard, 
-it should be compahble wth 
today s regulated industry struc- 
ture and with llkely evoluhons 
thereof, 
-it should not be so conservahve 
as to unduly lunit wheehng, 
-it should represent vanabons in 
operahng conditions and network 
changes due to maintenance, 

swtchmg, etc , and 
-it should lend itself to on-hne 
use in control centers as well as 
consistent applicahon m planrung 

It is particularly important that 
ths  method be so clearlv accept- 
able to all parties that the courts 
and commissions will not have to 
spend inordinate amounts of trme 
reviewng and redefining trans- 
mssion transfer capabihty Such 
a method is not available today 
The Norman Uiysses Gigawatts' 
of the world do not get busy sig- me Norman Ulysses 
nals-they receive imtatmg &s- 
sertations on transfer capabll~ty Grgawatts ' of the 
calculations world do not get busy 

I11 Toward A Busy Signal 
s rgnals-they recer ve 

We d l  suggest four possible rrntatrng dzssertatzons 
busy signals, each with its on transfu capa brhty 
unique development path Oth- 
ers, of course, are possible calculatzons 

A The Gas Pipelxne Approach 
The first idea 1s to ignore all 

those (including the present au- 
thors) who cry out that the trans- 
nussion network is not a gas pipe- 
hne and pretend that it is This 
' Model 1' approach IS actually 
qu~te good in manv radial situa- 
hons where there is only one 
transmission path between A and 
B Radlal hnes m the US tend to 
be dynamic-stabihty hmted or 
thermallv llmited rather than hm- 
lted by transient stability, and con- 
hngency Issues are vrelevant for 
radial hnes Thermal and dy- 
namic-stabihty hrmts are easv to 
calculate so a busy signal based 
on them would sahsfy all the spec- 
ifications listed above 

Unfortunately for this ap- 
proach, most of the extra high 



Even tf we don't want 
to do it, some 

admznzstratlve law 
judge or regulator wlll 
set these ltmrts, out of 
desperatron, a@ lrs- 

tenzng to several hours 
of "expert testzmony " 

, voltage (EHV) network is not ra- 
dial But maxlmum hne capabrll- 
hes mlght be reduced to some- 
thng below thermal l ~ m ~ t s  to 
prov~de a safetv margn for volt- 
age problems and ddynarmc hmts 
plus leavlng a margn to accom- 
modate the fact that the analvtlcal 
methods used to deterrmne flow 
patterns wdl dlrect flows at WIU, 
uslng all avadable capaaty Deter- 
mmng the appropnate limts for 
mdlvldual elements WID be an ex- 
erase m Itself But have no fear 
even rf we don't want to do ~ t ,  
some adrmrustratlve law judge or 

, regulator WILI set these hrmts, out 
of desperat~on, after listening to 
several hours of "expert tesh- 
mony " (Snllar events have al- 
readv occurred ) We could then 
develop models of the acceptable 
flows and transfer llmlts based on 
hnear-network-flow analys~s The 
methods are avadable, fast, slm- 
ple to Implement and provide a 
dehn~te transfer lrm~t They can 
reflect changes m svstem configu- 
rahon and would be easv to lm- 
plement In an on-he envlron- 
ment 

T h s  approach fads to meet at 
least two of the speaficahons 

given above Fmt, there would 
have to be qu~te a nmgn of conser- 
vabm b d t  Into the mdvidual h e  
capaahes, so the operation of the 

, svstern probably would be far from 
optunal Second, deterrmrung the 
appropriate hmts for mdvldual ele- 
ments d be qmte &cult com- 
putahonally m the most general sit- 

' uahons 
I 
I 

B Enhancing Today's Methods 

; Because of the concerns that 
I 

power system engxneers have 
about cascadrng falures and 
blackouts, one approach would 
be to keep the baslc notlons In- 
volved In todav s techniques and 
search for s~mpllfvlng methods to 
represent them 

T h s  general approach is hkelv to 
be qulte acceptable to expen- 

enced power enpeers It repre- 
sents no pMosophcaI change from 
what they are domg and only mcre- 
mental steps wdl be necessary to un- 
plernent ~t Unfortunately, ~t IS not 
dear that a m c a n t  sunplhcabon 
wrll be poss~ble l h  means that 
these methods uill contrnue to be 
too burdensome computahondy, 
and too complex conceptually, to 
meet the specrfications gven above 

C The Traffic Cop 
A tlurd approach IS to get 

around the first and second spea- 
ficat~ons by creahng a totally ~nde- 
pendent, unb~ased enhty to con- 
trol gnd access m real t~me and to 
plan for transm~ssion additions 
Whatever th~s  entity savs IS by 
definlt~on, the transfer capabiht~ 
of the network 

At one extreme the entlh could 
use relat~velv s~mple methods In 
m a h g  ~ t s  deas~ons Thls could 
lead to an under-explo~ted net- 
work At the other extreme, the 
enhtv could use very complex 
analys~s, do~ng the same calcula- 
t~ons hmted at in the prevlous sec- 
hon The d~iference In th~s  ap- 
proach is that the cop IS p e n  
complete authontv to say who 
can go and who must stop, so 
there IS no need for other parhes 
to understand or duplicate the 
analvsis 



A major difficulty wth this a p  
1s that it 1s inconnstent 

w~ th  today's U S utdity ~ndustry 
~Wcture and w~th hkely evolu- 
honS thereof 

D Integrated System Approach 
The first three methods are 

based on Model 1 of the transmis- 
slon network Uslng Model 1 to 
develop a busy signal 1s a source 
of significant dlffrculty renurus- 
cent of what pre-Copenucan as- 
tronomers had to do to make thelr 
earth-centered model agree wth  
the astronomical data of the day 
A Model 2 method would not 
focus myopically on flows 
through the network Instead, it 
would treat the network as part of 
an ntegrated system, wth power 
injected at some points and wth- 

@ &;ZZ!tZ we do not yet 
have accepted models of t h s  type 
avadable The closest such mod- 
els are opbmal power flow (OPF) 
programs, which include 
-AC representahons of the net- 
work, 
vgenerahng unit cost charactens- 
hcs, and 
-power flow and generatrig urut 
constrants 

T nese nave not yet proven to w 
capable of automabcally repre- 

sentrng contrngenaes and the 
I 

system s response to them But tlus 
capabhty may be achevable If an 
OPF wth contingency analysls 
could be achwed, wth fast run 
trmes, rt would be the best-avadable 
teduucally-adequate solubon The 
calculat~ons, however, would not be 
smghtfoxward ~ r e q u m m m l  

, would need to be addressed ln 

order to find a truly useful busy s~g- 
nal 

IV Conclusions 
W~th the growth of a competl- 

hve generabon industry, and as 
electnc utiht~es compete wlth 
each other, there is a need to de- 
velop a smpler and more under- 
standable approach to the deter- 
mnabon of transfer capabihty 
The method should be s~mple to 
understand and apply and 
should provlde unambiguous an- Uslna Model 1 to 
swers It must be conservatrve 
enough to accommodate concerns deveip a busy s l w Z  
over &em secuntv and vet must IS ?'EW'Zlnlscenf O f  wha t 

J 
not unnecessanlp restnct the flow 
of wheeled power 

pre-Copem rca n 
This paper has suggested four  a~fro?'lomf?rs had f 0 do 

possible evolutionary approaches to make therr earth- 
to developing a usable busy sig- 
nal for power Each of these ap- centered model agree 
proaches faces sigruficant prob- wrth the astronomical 
lems Probably the most 
promismg a an extension of 

1 data of the day 
today's opbmal power flow meth- 
ods, but transient stabdlty issues 
must be resolved as well B 

I 



Book Revzew 

Unravelrng the 
Mysterzes of Plannzng 
--by Jtm LrtchfieId 

To most rnd~vlduals, the art and 
sclence of electnc power planmng 
and regulabon are matters con- 
fined to the inner sanctum of uhh- 
hes or the structured processes of 
a regulatory heanng 

Ed Kahn's book, Electru Uttbty 
Plannzng and Regulatzotz, does a su- 
perb job m helplng unravel the 
mystery of how the electnc power 
mdustry has evolved from its be- 
g m n g s  to its current structure 
It also translates the esotenc &a- 
lect of electnc power Into clear En- 

gllsh 
ahn, a staff saenbst at Law- Kr ence Berkeley Laboratory, 

sets the stage for an electnc power 
mdustry wresthng w ~ t h  awesome 
changes Change is endenuc m 
every level and facet of the mdus- 
try, indudrng the regulatory envl- 
ronment Regulabon 1s beconung 
an mcreas~ngly mportant compo- 
nent of the industry's deas~on 
rnalung structure, on whch m- 
ety depends more and more 

Jtm Lztchfzeld 1s dzrector of power 
planntngfor the Northwesf Power 
Plannzng Counczl 

Dumg the late 1800s, dectnc 
power began to emerge as ope of 
the hlghest quahty and most ver- 
sable forms of energy Dunng its 
early development, the electnc 
power mdustry took advantage of 
tremendous opportun~t.les for un- 
provements m effiaency, a chal- 
lenge now facmg ~t again in differ- 
ent gulse 

0 ne figure In the book 
charts the cost of electnaty 

over nearly a century, from 1892 
to 1982 From a nommal pnce of 
more than 20 cents/kWh (and a 
real pnce that IS hard to magme), 
the chart dep~cts the "golden era" 
of the Industry dunng the first 40 
years of t h s  century, the nomnal 
cost of electnaty was reduced ten- 
fold 

Electnc Power Planning and 
Regulabon 
by Edward Kahn 
Amencan Cound for an Energy- 
Effiaent Economy, 339 pp 

Kahn sets the stage mcely for 
the industry we see today vvlth 
conserva&on now widely recog- 
ruzed as a resource, compehhon a 
fact, environmental concerns and 
values mcreaslng; regulators be- 
g m n g  to involve themselves m 
resource planmng through least- 
cost planrung and b~ddlng and 
further mergers or takeovers 
hkel y 

Kahn also tells us how utrllty 
planrung has evolved and 
changed, begnrung wth slmpie 
deas~on processes der~ved from 
the econonuc hterature on capltal 

budgetmg. whch emphasized 
levellzed hfe-cycle cost as the pn- 
mary decls~on rule, and m o m g  
on to the increasing complexty of 
modem decision makmg, whch 

e 
expllcltly address uncertalnhes 
Kahn concludes 

[Tjhe finanaal upheavals of 
the 1970s have been sorted out 
m ne~ther theory or pracbce I 

investment, there is dearly less 1 
mcenhve for capital mtens~ty 1 

I than m the past But quanhta- 
hve measures of this incentwe i 
are dfficult to come by, and 
theorehcal models only some- 
what suggeshve A11 that can 
be sa~d wth  certamty 1s that 
the apphcahon of the Jeynes ' 

decis~on rule [a deasion rule 
based on maxlmzmg a firm's 
earnings per share for p e n  
revenue increases as the ap- 
propriate objechve for mvest- 
ment dec~s~ons] IS gone 

F rom &scusslng rehablhty as- 
pects of phnnmg, Kahn 

moves on to anal-we the complex 
world of regulabon From the ba- 
SICS on how regulatory cornrnis- 
slons go about semng pnces to 
real world case studes of a partic- 
ular rate case m Calrforma, the 
reader gets a somehmes too 
graphc descnphon of the rnner 
worlungs of regulahon But for 
anyone Interested m jouung the 
regulatory wars, this book offers a 
good descnphon of the economlc 
theory of regulatory deasion mak- 
mg and helps to Illustrate the sig- 
ruficant pohcy ludgrnents whch 
play a part m ~t 

Readers wdl also be pleased to 
find matenal address~ng indepen- 



dent power produchon and de- 
mand-s~de uhhty programs Real 
world experiences, largely from 
Caldorma, are offered to help dar- 
Ify the role these two new re- 
sources play in utdity plannmg 
Related matenal deallng with bid- 
&ng as a means to acquire neb re- 
sources and a d~scussion of the in- 
dustry restructuring that could 
evolve from the decentrahzed na- 

, ture of both demand-side and m- 
dependent power producer re- 

' sources 1s also helpful 
ahn beheves power pools 

I Ka re shll very much needed 
, to provlde benefits of increased 
' coorQnahon and the economes 

of scale beyond the scope of md- 
vldual utdihes, also, that there are 
st111 forces dnvlng toward in- 
creased centralmhon of power 
markets, along wth  decentralv- a mg forces - 

In tlus, he sees a significant 
issue for pubhc power 

A dlstnbut~on company whch 
is too small to negohate wth 
supphers effechvely 1s pot 

, l~kely to benefit from a com- 

Pehhve bulk power market 
Thus, mdivldual municlpah- 
hes or agricultural coopera- 
hves might have to merge op- 
erahons to cope wth the 
compet~tion among purchas- 
ers for the cheapest power 
supphes The whole svstem of 
publ~c power ma) not be eas- 
11y compatible with unregu- 
lated bulk power markets 
Electrzc Ut t l~t~l  Plnnizzilg nid Reg- 

ulntlo~l is mtereshg reaQng for 
anyone assoaated wth the elec- 
tnc power Industry Perhaps 
more importantly, it would serve 
as a very good text for new em- 
ployees or students contemplat- 
mg joming the electnc power in- 
dustry 

A s one of the most unpor- 
tant elements of the 

nahon's economlc well-bemg, the 
electnc power industry deserves 
the best tralned and most talented 
new employees soclety has to 
offer This book can help turn on 
the hght for the next generahon of 
enpeers and analysts m 

Knhtl s book I <  helpful for the cxpcr~errccd aiznlyst as zorll as the tmr 

agreed goals, to see if, as Wrscon- 
sin tantalizinglv claims, the two 
pnsdichonal levels can have an 
alliance rather than a turf u ar 

Already, at the last NARUC 
meehng, there was talk of a jo~nt 
FERC-state workshop to explore 
possrbdities 

This may be a good Idea some- 
day, but not yet For now, we sug- 
gest the states and FERC conhnue 
to pursue their responslbllrhes In- 
dependently Let their respectlve 
creahve processes and, yes, their 
nvalry conhnue for a whlle The 
states must first determine where 
they want to go They are not all 
as far along as Massachusetts or 
Wisconsin, and may want to con- 
sider other optlons 

And let Mr Allday assess 
where hls comrmssion wants to 
be Has the air gone out of the 
"reform" balloon, now that Stalon 
and Hesse are gone, as Trabandt 
suggests? If so, lt s the states next 
move anyway 

Even ~f FERC IS interested, little 
of use could be accomplished 
unhl poahons and goals of the 
vanous plavers are better devel- 
oped A FERC-NARUC summlt 
on transrmssion at thls earlv date 
would produce at best M arm 
fuzzles, or at worst, the rasp of 
peellng velcro The commission- 
ers, ut~hties and other camp fol- 
lowers such a meetlng would at- 
tract do not deserve such a fate 

The transmission Issue, as Mas- 
sachusetts Comrruss~oner Susan 
Tierney has sald, is in ' trans]- 
tlon,' but ~ t s  head s n  t crownlng 
just yet 



EDITORIAL 

Transition for 
Transrmssion 

"A watched pot never bods " 
When people long for a parhcular 
result, ~t seems to take forever 
h s  is true wth the t r~nal-chl-  
dren on car tnps aslung, "Aren't 
we there yet?"--and the po~gnant 
-homeless f a d e s  hungenng 
for theu own roof, Lebanese long- 
mg for peace 

S uch is the case w th  those 
who have urged opemng of 

the nabon's electnc transmsslon 
system to wder use For years ~t 
seemed that those who owned the 
nahon's electnc power hlghways 
also owned the debate 

Most recently, FERC has been 
lnfubited by the perhaps worse- 
than-useless wheehng provlsions 
of sechons 211 and 212 of the Fed- 
eral Power Act, enacted as part of 
the Pubhc Utrlity Regulatory Poll- 
aes Act These provlsions, whlch 
on theu face set out the bas~s 
under which FERC may order 
transmission service, m fact pres- 
ent the most forrmdable bamer 
~magnable to such an order 
They are prohx tesbmony to a 
lobbyist's slull and dewltry, and a 
warmng of what turlsted vlslons 
can be wrought mto law amd  
complex legslabon (Clean Alr 
Act watchers, beware') 

As just one example, these FPA 
semons requue that transmssion 
semce not be granted If dolng so 
would "unreasonably d~sturb ex- 
~smg compehhve relatzonshlps " 
Yet some ckturbance of relation- 

shps IS essenbal compehbon 
and cholce are to be promoted 
What does "unreasonably" mean? 

Th~s wtuabon 1s now changed 
In ~ t s  Transrmsslon Task Force Re- 
port, FERC has explored what can 
be done under ~ t s  exlsbng author- 
~ t y  As Commlss~oner Trabandt 
has noted, the pnnclpal support- 
ers of the Task Force Report and 
the approach it suggests have left 
the Commission But FERC d 
conbnue to search for solubons to 
the transm~ss~on ddemma, If only 
defens~vely they cannot abandon 
the held to the states or the De- 
partment of Energy And FERC 
has seen what open access un- 
leashed In natural gas markets 

The proposals urged in by state 
regulatory mterests In thrs Issue 
have two central goals 

1 To use the fransmzsszon sys- 
tem to develop more compefitzve 
power markets Pohcy makers 
have seen what force a httle com- 
petzbon can unleash Quesbons 
rwed by transmssion-owner 
spokesmen hke Amencan Electnc 
Power's Dck Dlsbrow about the 
complexity of power flow and sta- 
b~hty lssues can be addressed 

But there IS no dlsputmg that 
power markets can operate much 
more competitively, and there ap- 
pear to be no Insuperable techru- 
cal obstacles to wder transmls- 
son semce for utdlbes or 
nonubhties, as the Congress~onal 
Office of Technology Assessment 
found m its 1989 study 

2 To have n transmzsszon sys- 
tem adequate for use by all sup- 
plzers and utzhtres zn an area, 
whzle protectrng envzronmental 
values Even If rt were econom- 
cally feas~ble for each user to 

I bulld ~ t s  own bnes, t h s  would bt 
enwronmentally undesirable As 
Wsconsm regulators have seen, 
t h s  fact alone forces transmssion 
ltne sitrng agencies to see to it that 
semce IS available to all users 
over a network that is at least mm- 
lrnally adequate 

L et's be candd If pohcy 
makers were to structure a 

power system today, starhng 
from scratch, they would not de- 
sign the transmssion ownersfup 
pattern we have now 

We would not put the transmrsslon 
system In the sole hands of the pncl- 
pal buyers and sellers Rather, the 
transmlss~on system-the paths 
of commerce-would be owned 
and operated by an Independent 
ubhty corporabon or a pubhc 
body for the benefit of the vanous 
buyers and sellers, a model Great 
Bntam and other countnes are 
now turrung to 

We would devzse n better process 
for sztzng transmtssro~z lznes-one 
that does not allow a smgle juns- 
Qcbonal body veto power over 
the deaslon where other Interests 
are at stake We would find some 
way to compensate a j u d ~ c t l o n  
for costs whch facd~bes Impose 
on it 

And we wotrld hanzess the exper- 
trse that erzsts In the utdlhes and 
the research commuruty to find 
better ways to deslgn and operate 
the system to meet the needs of all 
those who use ~t 

FERC Chauntan Marhn Allday 
appears to be more commtted 
than h s  predecessor to work wth 
the states to pursue mutually 
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PSI EHERGY, INC 

Tranumxssron Servlce Tariff 

A *  DEPTNITI6RG 

The followrng words and terms as used herern shall be 

understood to have the meanings Set forth below 

1 "Bulk Transmrssion Systemn means the transmlssron 

facllrtles operated by PSI a t  o r  above 138 Krlovolts ( " K V  ) 

pursuant to t h e  Transmission and Local Facalrtles Agreement 

dated November 5 ,  1 9 8 5 ,  among PSI, Wabash Valley Power 

Assocratron ( " W V P A " ) ,  and Indiana M u n a c ~ p a l  Power Agency 

( ' X M P A " ) ,  flied with PERC in Docket No, EC06-3-000, a s  i t  may 

be amended f tom tlme to trme 

2 "Commrssron" or "FBRCa means the Federal Energy 

Regulatory Commission or such successor federal regulatory 

agency a3 may have juri~d~ctlon over this Tariff 

3 "Coordination Transmission Servrccn means 

Transmission Service provided for  perrods o f  less than f i v e  

years, and may include both Flrm and Non-Firm Transmission 

Servrce 

4 "Contract Demandm means the mariaurn amount of 

capacrty In megawatts, specrfled in t h e  Service Agreement, t h a t  

the Company has agreed to schedule to trsnsmrt over rts Bulk 

Transrnlssaon System f rom a  specifxed P o i n t  of  Receipt t o  a 

5 "Delivetlng Party" means t h e  entlty supplying t ? e  

capacity and energy being transmitted to a P o r n t  of Recerpt 

ulth PSI 3QG 



5 'Electrrc Control A r e a '  means the self-contalaed 

set of  generatzng unlts and electrrcal loads managed and 

overseen by a utility that L S  responsrble for rnatch,ng 

generation with such loads an a second-by-second basls 

7, "Elrglble Vtrlity" ot "Utlllty" means a p r l v a e e  

o r  public carporatron, governmental agency o r  authorrty, 

munlcipalrty, r u r a l  electric membershap corporation or 

cooperative, person, o r  lawful assoctation of any of  the  

foregoing ,  whlch engages an the generatton, transmrss~on oc 

drstr~butzon of  electrlc energy a t  wholesale or r e t a l l  and 

whrch rs subject to regulation with respect t o  rates o r  

services under t h e  laws of the sta te  where such entzty renders 

electrlc utillty service,  or pursuant t o  the Federal Power a c C ,  

or i s  legally exempted from such regulation; provided,  however, 

that the term *Eligible Vtrlity" shall not include ultinate 

cansumers of electric u t~lrty s e r v i c e .  "Eligible Utrlityw 

s h a l l  include qualrfying small power production facalltles anc! 

qualrfying cogensrataon faczlitles under sectlons 3117)(C) and 

3 ( f B ) ( B ) ,  respectively, of the Federal Powrr A c t ,  independent 

power producers; and PSI Energy, Inc., but PSI s h a l l  be an 

E l r g i b l e  Utility only f o r  purposes o f  sales pursuant t o  PSI  s 

Rate Schedule FS-1. 

8 .  "Plrrn Transmission Servicen means Transmissioq 

Servlce which i s  provided by PSI on an a l l  reasonable  e f f o r t s  

basls and can only be curtaxled or rnterrupted due to events 

and circumstances specrfled rn Section H of t h i s  Tasiff Flrm 



Transm~ssion Service does not rnclude ancillary services, 

~ncluding but not lrrnlted to, load following and voltage 

control, o r  back-up or reserve transmission servlces 

9 "Long-Term Firv Transmlssron Service" means  fir^ 

Transmrsslon Servtce provlded for a minrmum term of five ( 5 )  

years 

10 "Native Load CustOmer{s)" means PSI'S retail 

customels and i t s  customers under PSI'S FLRC Electric Tarzff 

O r l g l n a l  Volume No 1 (9th Revrslon) Rate MUN, PSI'S FERC 

Electrlc Tariff Origznal Volume No 2 (7th Revrsion) Rate 

REMC-1, PSI'S FERC Rate Schedules NO 233, 2 3 4  and 2 3 6 ,  or s u c h  

amended or successor rates or agreements as may be f i l e d  wlth 

and accepted by the Commission from tame to tame. 

11 "Non-firm Transmission Setvice" means 

Transmrssron Service that may be curtarled or interrupted at 

the sole option of PSI 

12. "Partresn means PSI and one or more Eligrble 

Utll~tzes who have entered rnto a Service Agreement. 

13 "Point of Dellvery (*PODw)" means a pornt of 

~nterconnectlon on the Company's Bulk Power Transmtssion System 

between the Company and the Receiving Party or the Receiving 

Party's authorized agent  where capacity and energy to be 

transmitted by the Company will be made available t o  such 

Receivrng Party The POD shall be specified in the Service 

Agreement 

14 "Point of Receipt ("POR")" means a pornt of 
.aCn 

=-&&LJ~~ 
tnterconnection z n  the Company's Bulk Power Trsnsmlssion System 



between the  Company and the Del~vering P a r t y  ot the Oeliverlng 

party's au t h o r ~ z e d  agent where capacity and energy no t  

o r l g l n a t ~ n g  on PSI'S system to be transmrrted by the Company 

w a l l  be made available t o  the Company by such Delrveting 

Party The POR shall be specified i n  the Servace Agreement 

1 5  "Prudent Utllity Practice" means any of the 

practices. methods and acts engaged rn or adopted by a 

ssgn~frcant portlon of the electrrc utrl~ty industry, or any 

practzces, methods and a c t s  whrch, zn the exerclse o f  

reasonable judgment in the lrght o f  the f a c t s  known a t  the 

txrne, could have been expected t o  accomplish the desired result 

at the lowest reasonable cost consistent wrth reliabzlity, 

safety, expedit ion and the requirements of governmental 

agencies havrng yurlsdict~on. Prudent Utrlrty Practices a r e  

not intended to be lrmzted to any particular set of optimum 

practices, methods or a c t s  t o  t h e  exclusron of all o t h e r s ,  but 

rather are intended to include a ranqe o f  possrble practrces, 

methods or a c t s  consistent with the above stated crrterra 

16 "PSI" or "Companyw means PSI Energy, Inc 

17 "Receiving Party* means t h e  entrty rece iv ing  the 

capaclty and energy b e i n g  ttansmrtted by PSI pursuant t o  t h i s  

Tarlff Receiving P s r t r e s  and authorrzed agent s  of Recelvlng 

Parties may not be tetarl customers of  PSI, elther in whole o r  

an p a r t  

18 "Servrce Agreement" means the lnltlal agreement 

and any supplements thereto entered rnto by the E l r p l b l e  

Utility and PSI for service under t h r s  Tariff. 

- 4 -  



19 Transmissron Servrce" means either Long-Ter~ 

~ l r m  or Coordination Transmrssion Service at 60 Hertz, 

a1cernat:ng current, three phase, and a t  o r  above 1 3 8  KV 

20 e t J a l i d  Request" means a request f o r  Transmlsslon 

Servrce made and marntalned consistent with the provisions c f  

Sectron D. h e r e r n  

8 -  AVArLABILfTP 

Service under thrs Tarrff 1s avarlable to E l i g l b l e  

Utllrtres that have Valrd Requests Ear Transmrssion Service 

pending wzth PSI  and wrth whom PSI has entered into a Servrce 

Agreement A Setvlce Agreement must be esecuted and flied with 

the FERC praor to the commencement of any Transm~ssion Servrce 

by PSI for an Eligible Utrllty 

c *  - 
PSI wall provxde Transmisston Service t o  any Eligible 

Utrlity that has 8 pending V a l i d  Request for Transmiss~on 

Service thtough PSI'= B u l k  Transmassfon System from a 

des~gnated POR to a designated POD Transmission Servrce 

provided pursuant to t 3 . s  Tatlff shall be subject t o  the 

eng ineerLng  and rellabi,lry limitations of PSI'S Bulk 

Transrnzsszon System, t h e  oblrgatrons of PSI to provide flrm 

secvrce to l t s  Native Load Customers and t o  Eulfrll x t s  

oblzgatrons under prevzoualy executed contracts t o  p r o v ~ d e  f,rv 

service, an& PSI'S &!-1w5im~ tt iETA snd wVPA unber t h e  

-5 \tbt2 
w 



Transmission and Local Facrllt~es Agreement B y  undertaktng t~ 

provade Transmission Ser~lce to Utllltles p u r s u a n t  to t h r s  

Taslff PSI does not assume the obligataons of a common carr,er 

D. FOR OB- 

( a )  A Valid Request f o r  Transmrssron Service 

under thls T a r i f f  shall be made by provxdlng the followrng 

information rn wrrting t o  PSI, a t t e n t i o n  Executrve 

Dzrector, Power System Engrneerrng/OperatlonsI 1000 E Mazn 

Street, Plalnfaeld, I n d ~ a n a  4 6 1 6 8 -  

@ the i den t i t y ,  address and telephone number of the 
Eligrble V t i l ~ t y  requesting transmlssran servrce 

t h e  t i t l e  of the contact person at the requesting 
Eligible Utilrty, 

a statement that the entrty reguestlng 
Transmasalon Service is, o r  will be upon 
commencement of service, an Eliglbls U t l l ~ t y  

the  locatlon of  the POR and POD, and t h e  rdentrty 
of the Delivering Party and the Recel\lnp Party, 

the identity o f  the  i n i t i a l  source of the power 
to be transmitted pursuant to the request, 

the iflentlty of the Electtxc Control Area I n  
which the ultimate consumer of the power is 
located: 

the proposed dates for lnitrating and termrnatang 
Transmassion Service, 

a description o f  the requested Transm~ssron 
Service, ~ncluding whether i t  is F i r m  or Non-Firm 

t h e  Cont rac t  Demand and expected l o a d  profile, 

a showrng of credlt worthiness 



(b) PSI must f i l e  a Valld Request f a r  

Transmission Servlce pursuant to t h l s  Sectlon D 1 to be 

e l , g l b l e  to use the Bulk Transmission System to make 

l ong - t e rm  firm power sa les  pur3Uant  t o  Rate Schedule FS-l 

(c) PSI may request the E l i g i b l e  Utzlity to 

ldentrfy the u l t i m a t e  consumer of t h e  power t o  be 

transmitted i f  such ~nformatfon 1s necessary €or PSI to 

determine pursuant to Section G I hereof whether  adequate 

capacity wtll be a v a r l a b l e  on x t s  B u l k  Trantrnissron System 

to provrdc the servlce rnltially and for the f u l l  term of 

the trsnsactron requested by the E l r g i b l e  Utility 

( d l  I n  order to determine whether Valrd Requests 

for Firm TtanSmrssadn Service are d u p l i c a t i v e  or mutually 

exclusive of  V a l i d  Requests filed by other p a r t i e s ,  PSI may 

request further information, includznq, by way of 

illustratxon, a statement whether the request rs being made 

in response to a competxtrve solicltatron, and whether the 

requestlnq party has in fact submitted a brd rn response t3 

the solicitation If certain Valrd Requests for 

Transmission Servrce gtve PSI a reasonable basis to be l l eve  

that such requests are mutually exc lus ive ,  PSI m a y  ask the 

E l r q i b l e  Utxlity making such a valid Request t o  identify 

the ultlrnate purchaser of the power and, l f  approprrate 

under t h e  circumstances, PSI may contact t h e  ultAmate 

purchaser t o  determine whether ttansmissxon requests arc 

mutually exclustve 



( e )  I f  the E l i g i b l e  Utility objects t o  a request 

by PSI under  (c) or ( d )  above t h a t  i t  p r o v r d e  the name 3f 

t h e  ultlmate consumer, then PSI  shall have the r l g h t  t o  

seek an o r d e r  from the Commrssron allowlng PSI t o  requlre 

the E l l g r b l e  U t l l f t y  t o  p r o v i d e  PSI wlth the identlty o f  

the ultrmate consumere 

( f )  A V s l ~ d  Request f o r  Frrm Transmisslan 

Service also must include a deposrt by t h e  E l i g i b l e  Utr1:ty 

of an amount that i s  t h e  lesser of $10,000 or one month's 

Reservstron Charge as shown r n  Section 3 of Servlce 

Schedule A of t h i s  Tariff. T h ~ s  amount will be c r e d i t e d  

against the Elrgible Utrlity's frrst month's Reservatron 

Charge. 

(g )  I f  t h e  Eliglble Vtality i s  eathet rnsolvent 

or unable t o  demonstrate credit worthiness to PSI'S 

satrsfactlon, then PSI may requare the Eligible Utllrty t o  

demonstrate rts e b i l ~ t y  t o  pay for  three  ( 3 )  months of 

Transmrssion Service 

( a )  When, pursuant to S e c t ~ o n  G.1 hereof, PSI 

determines that adequate capacxty wlll be available on ~ t s  

Bulk Tcansmlss~on System to provide the requested servrco 

r n i t r a l l y  and for the full term o f  t h e  transaction 

requested, PSI shall notafy the E l i g l b l e  Utillty In wrrtlnq 

and tender a Servrce Agreement t o  t h e  Elrgzble Utllsty 



( b )  Within nrnety (30) days a f t e r  recelpt ~f 

such written notlce and S e r v l c e  Agreement, the E l l g ~ 3 1 e  

utrlrty must erther (1) execute the Servlce Agreement and 

began payment of the Monthly Reservation Charge and rates 

as requlred by Sectlon L hereof, or (2) wlthdraw lts 

Request for Servrce Faalure to execute the Servrce 

Agreement w i t h ~ n  such nlnety ( 9 0 )  days wall be deemed t o  Se 

a w~thdrawal of the Request f o r  Servrce Nothing herern 

llmrts the rlght of the Elrg~ble Utrllty to frle another 

Valid Request for Transmisslon Servkce rmmedlately upon 

such wrthdrawal I f  PSI has not received any Valid 

Requests €ram any other Eligible Utilrty durrng the perrod 

between the date the Elrgrble Vtrlity f a l e d  ~ t s  rn:tral 

Request for  Service and the date  of such withdrawal, the 

deposrt required under Sectron D 1 ( f )  will be warved 

( a )  When, pursuant to Sectron G.1 hereof, PSI 

deterrnknes that a Valld Request for Long-Term Frrm 

Transmisslon Service wrll require rnitially or durrng the 

term of the transactron upgrades, rmprovements, additions 

or other modificatrons ( " r n o d ~ f i c a t i o n s a )  to the B u l k  

Transmission System,  PSI shall lnform the E l r g t b l e  Utillty 

r r  w r i t s n g  and tender a form of agreement ("Study 

Agreementu) under whzch the E l l g l b l e  Customer would agree 

to compensate PSI for the cost of conductrng a study of the 



modlftcat~ons needed to p r o v i d e  t h e  requested T r a n s r n i s s l ~ r  

S e r . r l c e  ('Facrlity Study') The F~cilrty S t ~ d y  also w ~ l l  

~ n c l u d e  an estlmate of the cost of such modlflcatrons and 

the tlme requited to complete the modlfrcatrons and 

rnltrate the requested servlce A t  the t ~ m e  PSI tenders 

the  Study Agreement, PSI also shall provlde the Elrgrb!e 

u t ~ l s t y  wath an estrmate of the c o s t  o f  conducting the 

Faclllty Study 

b )  For the v a l r d  Request to remain v a l i d  and 

pendrng, within ten  (10) days o f  the recerpt o f  the Study 

Agreement, the E l i g r b l e  Utility must exacute such Study 

Agreement and return ~t to PSI along wrth a d e p o s i t  o f  5 0 9  

o f  the estrmated cost of the Facrllty Study 

( c )  Upon receipt of  such deposrt and t h e  

executed Study Agreement, PSI s h a l l  commence t h e  Facilrty 

Study Ptomptly upon completaon of the F a c ~ l i t y  Study, PSI 

shall present the results to the E l r g i b l e  Utrlity and 

tender an rnvozce for the coat of the Facrlity Study, 

reduced by the amount of the deposit PSI also shall 

tender a Service Agreement under which the Ellglble Utlilty 

would agree t o  recerve service upon completron o f  the 

facrlity modi f ica t ions  and to compensate PSI for the 

incremental costs of the facilrty mod~fzcations, as 

determined pursuant to Sectlon L 1 (b) herern 

( d )  For the valid Request to remarn v a l ~ d  an4 

pendrng, wrthin slxty (60) days of  the recerpt o f  the 



I n v ~ l c e f  the Facillty Study results and the Service 

~gteement, the Eligrble Utrlrty must reimburse PSI for the 

~2s: c f  the Facr!ity Study and execute the S e r t r c e  

Agreement The Elrqrble Utlllty also must provide PSI 4 1 t h  

a security d e p o s l t ,  o r  other form o f  securrty acceptable c ?  

PSI, in such amount and f o r  such term as sufflcrent ce  

protect PSI agalnst the t a s k  of non-payment by the El1q:b:e 

utlllty for the estimated ~ncrernental costs of the Eac l l l t f  

modlficatlons, as determined pursuant t o  Section L hereof 

(e) Upon receipt o f  reimbursement for the 

Facility Study, t h e  executed Service Agreement and the 

securrty deposit, PSI shall use due d~ligence to complete 

the necessary mod~flcations wathrn a reasonable time PSI 

shall gxve t h e  Eligrble Utility nrnety (90) days' written 

notice prlor to completion of  the facllrty r n o d ~ f i c a t i o n s  

and the Commencement of servlce ("Advanced N o t l c e u )  

Promptly upon completion of such modrfrcations, PSI shall 

n o t i f y  t h e  Ellglble U t i l i t y  an w r ~ t r n g  t h a t  servrce can 

commence ("Frnal Notrce*) 

( f )  Within ten ( 1 0 )  days o f  the recerpt c f  the 

Flnal Notice, the E l l g a b l e  U t ~ l r t y  shall commence pay:?q 

the Monthly Reservation Charge and rates requlred by 

Section L 1 hereof Farlure to do so will result :? 

Eorfelture by the Elzgzble Utillty o f  a l l  deposits and 

securlty provlded under thrs Section D , and t h e  Ut,:l+y s 

v a l r d  Request no longer will be considered valrd or penc!:-g 



4  vice 

( a )  Subject only t o  t h e  provlsrons of Secticn 

3 4 ( 0 )  h e r e i n ,  PSI i s  oblaqated to provide Transmisslbn 

Servrce under thrs Tarlff only t o  Ellqible Utillrres t h a t  

have signed a Service Agreement with PSI for the requested 

service The Servlce Agreement shall COntaln a s ta tement  

of service specifrcatrons rncludlng, without lrmrtatron, 

the amount of capacrty reserved t o t  Transrnlssron Servlce, 

the term of  such service, ~dentlftcatron of PORs, PODS, anb 

any Dellverrng Party or Recarving Party, the condrtlons 

under whrch servzce may be interrupted, the rates and 

charges for such service; and where applrcable the 

agreemmnt t o  reimburse PSI for the cost o f  necessary 

fatalities. 

(b) A t  the trme o f  execution o f  t h e  Servrce 

Agreement, the E l z g i b l a  Utillty s h a l l  provrde PSI w i t h  the 

identity of t h e  ultamate consumer, rf l t  has not already 

done so 

( c )  PSI will f r l e  the executed lndrvrdual 

Service Aqreement with the Commlsslon 

( d )  Requests to modlfy the terms or conditions 

of a Service Agreement must be submitted to PSZ In 

wrrtrng PSI will determine the capacity availabil~ty for 

such requested m o d ~ f ~ c a t ~ o n s  only after lt has detetmrned 

the capacrty avarlabilrty, pursuant to Sectron G herein, 

o f  a l l  valid Requests p e n d ~ n g  a s  of the date  t h a t  PSI 



recerves t h e  wrltten request t o  modify t h e  Service 

~g reemen t 

( e )  I f  PSI and an E l l g ~ b l e  Utllrty requesting 

serv:ce pursuant to thls Tariff cannot agree on t h e  terms 

o f  the lndlvrdual Servlce Agreement, PSI camm:ts t o  

cgmnrenca the requested servtce as soon as r e a s o n a b l y  

praccrcal after recerpt of the Utility's Valid Request 

subyect to the engineering and reliability limltattons o f  

rts Bulk Transmlsslan System and Prudent Utility Practice 

Such servrce will be ptovrded under terms and conditions 

deemed approptrate by PSI for the requested servlce and 

filed wrth the FERC as a proposed Service Agreement Q S ?  

commits to continue providing the requested servrce under 

whatever terms and conditrons are ultimately determlned by 

the Commission to be lust and reasonable under sectlons 205 

or 206 of the Federal Power Act ,  wxthin the constrarnts 

imposed by engineering and reliability lirnttations. 

Notwithstanding any other  ptovision o f  this 

Sectlon b 4 (el, PSI is not obligated to ptovide 

Transmassran Servrce to an Eligible Utility untrl such 

Utility providf!~ PSI with a bandang written commltrnent ( & )  

to pay for any facility modtflcatlons determined by PSI 

under Section G h e r e o f  to  be reasonab ly  n e c e s s a r y  t o  

p r o v i d e  the  requested servrces and (11) to receive and pay 

f a r  such service under the terms, condrttons and rates 

determlned to be just and r e a s o n a b l e  by t h e  FERC 



(f) Acceptance of service by an Elzqible Vtzlr-1 

pursuant  to a Service Agreement ftled under t h l s  Tarrff 

cammits the E l r g r b l e  Utrlrty both t o  the provisaons of t h r s  

Tariff and t o  t h e  terms of the rndzvidual Servlce Agreement 

( g )  PSI reserves i t s  rlght t o  cancel the Service 

Agreement of a U t l l ~ t y  and t o  termrnate service under t h l s  

T a r i f f  t o  t h a t  U t ~ l i t y  consrstent wrth the provrslons of 

the C O ~ ~ ~ S S ~ O ~ ' S  regulat~ons governrnq notices of 

cancellations or t e r m i n a t i o n  

( h )  PSI may a180 curtarl serv ice  to an Elrgrble 

Utlllty that is delinquent an its payments under i t s  

Service Agreement and t h l s  : a n t €  subject t o  t h e  followrng 

condit~ons 

(1) PSI s h a l l  g i v e  the Eligible Utxlity a t  

least twenty ( 2 0 )  days advance written n o t ~ c e  of rts 

delinquency and of PSI'S intent t o  curtsrl i f  the 

delrnquency is not remedied withrn thirty (30) days o i  

the data of such not ice ,  and then only after qlvrng 

written notlce thereof to t h e  Commission; and 

t i i )  PSI s h a l l  no t  curtail, o r  shall cease 

curtailrng, under t h i s  provision i f  and when the 

Ellgible Utrlity cures the delinquency 

E. 

I* * 
I f  a t  any time more than o n e  V a l i d  Request 1s pendlng, 

PSI shall assign a prlorrty t~ each request p u r s u a n t  t o  Sectr3n 

- 1 4  - 



E 2 hereof for a l l  such requests rectrved durrng the s z x t y -  

(60) day perrod commencrng the day after the Commission a c c e p t s  

f o r  fllrng thrs Transmrsslon S t r v l c e  Tarrff ("Open Season ) o r  

p u r s u a n t  t o  Sectton E 3 hereof for a l l  s u c h  requests cecelved 

after t h e  Open Season f n  determtning whether adequate 

capacity wxll be avarlable on rts Bulk Transmission System 

provide a requested service, PSI shall determane capaclty 

availabrlrty pursuant to Section G.1 hereof for t h e  Valld 

Request t h a t  h a s  the hlghest prlority and s h a l l  not take rnto 

consrderatlon any other pending Valrd Request If PSI 

determznes that adequate capacity will ba avsrlable on 2 t s  Bulk 

Transmission System to provtde service for the highest prlorlty 

V a l i d  Request, the Company will notrfy the requestrng Utllity 

and tender a Servtce Agreement pursuant t o  Sectlon D.2 

If PSI determines that it will not have adequate 

c a p a c i t y  available on its Bulk Transmrssron System to satisfy 

the full amount of the requested service, PSI wlll allow the 

Elrgrble Utility to either ( a )  sign a Service Agreement 

pursuant to Section D 2 hereof for tho amount of Transmrssion 

Servlce t h a t  can be provlded immed~ately, and recerve the 

rernalnder o f  the requested serv ice  pursuant t o  Sect~on D 3 

h e r e o f  after the necessary facrlaty upgrades and m o d ~ f i c a t ~ o n s  

h a v e  been installed, (b) sign a Service Agreement pursuant t o  

Sectron D 2 hereof f o r  the  amount o f  Transmission Service t h a t  

can be provlded ammediately and wrthdraw the request f o r  t h e  

remainder of  the servlce, (c) srgn a Servtce Agreement to 



receive a l l  the requested Transmission Servace pursuant t o  

section D 3 h e r e o f  a f t e r  the necessary facllrty rnodrf lc3t .ons  

a r e  completed, or ( d )  wrthdraw the request for Transwlsslon 

Service 

After  PSI has offered Transrnlsslon Servlce to t9e 

highest priorrty Ellg~ble Utility wlth a pendrng Valld Requesf- 

pursuant  to the above descrrbed method, PSI then will a p p ! y  the 

same procedures to determine whether adequate c a p a c i t y  wlll be 

avarlable on i t s  Bulk Transmfsslon System t o  provide service 

for the Valld Request that has the next hlghest prrotlty This 

procedure wall be repeated until a l l  pendrng Valid Requests 

have been processed Should an Eligible Utility withdraw a l l  

or part of rts Valrd Request, or should an Ellgible Utillty 

f a i l  to execute a Servlce Agreement withrn the required t l m e  

p e r i o d ,  the Company will re-evaluate the capaclty availablllty 

for lower ptaority V a l i d  Requests in l r q h t  of the  addltronal 

capacrty that mlght be made available PSI shall re-evaluate 

such Valid Requests r n  t h e  order of t h e r r  asslgned prlority 

Should the Company determine that  addltional transmissran 

capac i ty  is avaalable for any El~gible Utility, PSI shall allow 

such Utilrty an optlon, to be exercised wathln ten (10) days, 

to rnodlfy ~ t s  Service Agreement to tecelve addrttonal 

servlce under SectLon D 2 hereof and a correspondrnq reduct-on 

I n  servlce under Sectlon D 3 hereof, provrded, however, such 

Utlllty shall remain responsible for cornpensatrng PSI for t + e  

costs, determrned pursuant to Sectaon L hereof, of any 



- 

f a c ~ l i t y  upgrades or mod~facations already made by PSI t3 

accommodate the service requested under Sectron P 3 hereof 

p r l o r  r g  the exercrse o f  the optlon by t5e  Ellgrbie Utrllty t c  

reduce such request 

2 .  en S w  

The prlority r a n k r n q  of  v a l r d  Requests for Flrm 

Transmisslan Service received by PSI during the Open Season 

shall be determined by lottery The lottery shall be conducted 

by an independent c e r t i h e d  p u b l i c  a c c o u n t t n g  firm, t o  b e  named 

by PSI on or before the  f ~ c s t  day of t h e  Open Season. A l l  

Elrgible Utilltles that f i l e  V a l a d  Requests for Flrm 

~ransmlssion Service during thm Oprn Season shall be assigned a 

prlorlty that 1s hlghet than such requests rectrved after the 

Open S e a s o n  Rates for Fttm Transmission Servrce provided In 

response to requests recexved durrng the Open Season will be 

determined according t o  Section L 2 hereof 

3 .  -t?t Re- Aft;Ef t b  O ~ r n  S- 

V a l i d  Requests for  Firm Transmissaon Service received 

a f t e r  the Opon Season shall be assigned a prrority according t o  

the date on whach they are received, with the earllest In tlme 

receiving the highest prlorrty 

4. 

Should PSI confirm t h a t  particular Valrd Requests f b r  

Firm Transmlssron Service are mutually excfuslve (B&, the 

ultlmate purchaser wlll buy from one b u t  not a l l  of the 

E l ~ g r b l e  Utilltres requestrng service), PSI reserves t h e  r r g ? t  



t o  process a l l  s u c h  V a l l d  Requests a s  though  they were a s ~ n g l e  

valid Request for Transmlsslon Servrce, with the Transmissron 

Service awarded to the Eliglble Utillty that is selected by ?he 

u f t ~ m a t e  p u r c h a s e r  

54 w 
V a l i d  Requests filed by PSI pursuant t o  Section D ! 

hereof will be treated rn the same manner as any other V a l i d  

Request and assigned s prrorrty f o r  determining capaclty 

availabilaty accordzng to the ptovlslons of this Sectaon E 

F* SCWPJlVLlWG 

A 1 1  capacity and energy to be transmitted by PSI under 

this Tarlff shall be scheduled an advance pursuant to the terms 

of the Service Agreement It shall be the responsibility of 

the Eligible W t i l ~ t y  requestrng servlce pursuant to this Tarlff 

to make any necessary arrangements for dellvery o f  capacity and 

energy to or beyond the points o f  interconnection of PSI'S 

transmission system with those o f  other electrlc systems 

designated as the Delivering Party or the Receiving Party in 

the rndividual Service Agreement. Any scheduling arrangements 

lncludfnq compensation for any assocrated costs, losses or 

parallel flows, t h a t  may be required by other electrlc systems 

shall be t h e  responsibilrty o f  the Utility requestang servrce 

The Utrlity shall provide wrltten nattfication to the Company 

identifying such systems and authorizrng such systems to 

schedule a l l  capaclty and energy to be transmatted by the 



Company p u r s u a n t  t o  the Serv ice  Agreement on behalf of the 

Recelvrng T a r r y  a t  the POD or the Delrverlng Party at the 

POR ~ l l  scheduling of Capacity and energy to be transmitted 

by the Company shall be rn accordance wlth Prudent Ut,:sty 

eract rce 

1 

Upon receiving a Valid Request for Transmrssion 

Serurte,-PSZ-w.rrLl datermane wh@ther a d m q u a a  capaclty wall Se 

avarlable on r t s  Bulk Transmassion System to provrde the 

servrce inltzally and for the  f u l l  term o f  the transactron 

requested by the Eligrble Utrlity Such determinatxon wr!l be 

made within s i x t y  (60) days from t h e  date of receipt,  unless 

the number or complexity of requests reasonably requlres 

addrtaonal tzme. If additronal tame as needed, PSI s h a l l  

no tr fy  t h e  Eligible Utllrty on a timely basas and provide an 

esttmate o f  the  tame needed t o  teach a final determination 

Such determination will be made In accordance with Prudent 

Utlllty Practice and PSI'S operating and engxneerlng standards 

hrstorlcally a p p l i e d  to ats s: tern, and shall be sub~ect to the 

englneerlng and reliabllrty l~mitatlons of the PSI Bulk 

Transrnlssion System In determlnrnq whether capaclty wrll be 

available on its Bulk Transmlsslon System f o r  the requested 

servrce both lnltrally and for the full term of the transact.2n 



requested Valid Requests f o r  F i r m  Transmrsslon Service shall 

take p r l o r ~ t y  over a l l  Non-Firm Transmlsslon Servrces p r o v r d e d  

bf PSI, whether s u c h  Non-Firm serJlces a r e  being provided t o  

thrrd-part:es o r  are  being provrded f o r  the benefit of  PSI'S 

Natrve Load Csstorners, provided that PSI shall not jeopardize 

o r  r e s t r r c t  lawful use of the system by the parties t o  t h e  

TransmrsslOn and Local Facilities Agreement, dated November S 

1 9 8 5 ,  flled wlth the Cornmlssron in Docket No EC86-3-000, a s  r t  

may be amended from time to trme 

Where a determrnatron rs made by PSI that a valid 

Request for Long-Term Flrm Transmassion S e r v i c e  p u r s u a n t  t o  

this Tariff wrll require, during the term of the transaction 

upgrades, improvements, additions or other modifrcatrons r9 tne 

Bulk Transmlssron System, or when an E l i g i b l e  Utilrty requests 

specifrc upgrades ,  PSI commits t o  use due dilrgence to make 

such modrfrcatrons to its system wrthrn a reasonable trme, 

pro~lded, however, that the Eligible Utrlity requesting serJrce 

agrees to compensate PSI for the costs of a l l  modrfications to 

the Bulk Transmlsslon System reasonably required to provrde 

such s e r v l c e  PSI w i l l  not increase or upgrade  t h e  capacity o f  

lts e x l s t ~ n g  or planned transmrsslon facilities ln order to 

provide service under thzs T a r r f f  r f  doing so would i m p a l r  

system rel~abilrty or otherwise jeopardize frrm service to &:s 

N a t r v e  Load Customers Unless otherwrse agreed  t o  by PSI and 



?he other parties to the Transrnrssron and Local F a c l l i t ~ e s  

~greement and the Utlllty requestrng servlce, ownership of an/ 

addltional transmlssron facrlrtles or upgrades constructed 

pursuant to this Tariff w r l l  be determrned by the Transmission 

and Local Facilities Agreement The requestrng Utllrty shall 

cooperate wrth PSI rn constsuction of the requlred facilities 

and shall take a l l  reasonable steps to asslst the Company ,n 

obtarnlng any necessary permits, author~zations and 

rrghts-of-way 

H. INTERRVPTIC)NS 

PSI will use due d f l ~ g e n c s  to furnish the Frrm 

Transmission Services available under thas Tariff, but l t  does 

not guarantee unrnterrupted transmission of electricity PSI 

shall not be llable for any claim of damage attrrbutable to any 

rnterruption or reduction o f  service due to (1) force maleure, 

includrng unavoadable accrdent or casualty, extraordrnary 

actzon of the elements, sttrkes, actrons of any governmental 

authotlty or lit~gation; (2) any cause which PSI could not 

reasonably have foreseen and made provrsron sgslnst, ( 3 )  any 

operatrng decisions, w h ~ c h ,  rn PSI s judgment, are necessary t 3  

malntain sellable s e r v i c e  or to p r o t e c t  PSI s generation or 

transmzssron facllrties and ( 4 )  necessary or routlne 

maintenance, repairs, replacements, or installations of 

equipment, or the lnvestrgatlon and inspectzon of such 

equipment To the extent practrcable, PSI wrll provide 



peasonable  advance notlce to a Utlllty recelvlqg servrce o f  3 n j  

scheduled i?terruptrons, reductions or other raparrments o f  t h e  

Transmrsslon S e r v a c e  as specified in the sndividual Service 

Agreement 

I 

Each Party to a Servrce Agreement under this Tarlff 

assumes a l l  llabilrty for rn jury  or damage to persons or 

prope r ty  arasang f r om  t h e  acts or neglect o f  i t s  own employees 

agents or contractors and shall rndemnify and hold the other 

harmless from any llabilrty arrslng therefrom 

J. U O R V O F F  

Subject  t o  the  a p p r o v a l  o f  tho FEBC, a Utility may 

sell, ass ign  or transfer all or a por t ron  of rts r l q h t s  under 

the Service Agreement negotrated pursuant to this Tariff, bur 

only to another E l l g i b l e  Utrlity I f  the second Utillty so 

purchasing or taking an assrgnment does not request any change 

In the POR(s) oc t h e  POD(s), o r  a change In any other term or 

condition set forth in the orrginal Service Agreement, the 

second Utility will receive the same servrces as d i d  the first 

Utllity I f  the second Utrllty p u r c h a a ~ n g ,  or taking an 

assignment o f ,  such servlces requests a change rn the PORts) cr 

P O D ( $ ) ,  o r  a change t n  any other term or cond~tion set forth I n  

the orlgfnal Service Agreement, PSI wlll consent to such c h a n g e  

subject to the provrsions of S e c t l o n  D 4 ( d )  herern, but on:y 



l f  t o  do so will n o t  r T p a i r  the o p e r a t i o n  and r e l i a b i l i t ~  o f  

PSI s generatlsn, t ~ a n s a ~ s s r o n ,  O r  dlstrlbution systems, a n d  a n  

the c o n d l t l o n  t h a t  t h e  second Utility agrees to compensate DSI  

f g r  afii add:t:c-a! cos- tesultlng from such change The 

d r l g ~ n a :  Utllrty requesting s e r v l c e  shall remaln liable fsr & h e  

perfcrmance of a l l  oblrqatrons under the Servrce Agreeme~t 

except as specrfrcally agreed to by the parties through an 

amendment to the Service Agreement 

. *N m v I a  
PSI agrees to provrde Coordination Transmission 

Service a t  the request of an EligiSle Ut~lity, subject to 

capacity availabtllty and a determtnat~on by PSI of t h e  effects 

of e a c h  transaction on the reliability of the Bulk Transmissicn 

System PSI does not commit to construct faclllty upgrades, 

improvements or addi t ions  to provide Coordrnataon Transmission 

Servlce, unless t h e  requesting U t x l ~ t y  agrees to reimburse PSI 

for all costs incutred in providrng such addltlons or 

upgrades. Coordination Ttansm~ssion Strvrce will be non-frrm 

znterruptible service unless farm servlce 1s specifically 

provlded for in the price and other terms and condxtions o f  the 

~ n d i ~ i d u a l  Serv~ce Agreement 

( a )  For Frrm Coordinatron T r a n s m ~ s s ~ o n  or f o r  

Long-Term Frrm Transmission S e r v l c e  to Ellqlble Utllrtles 



where, pursuant to Sect ion G 1 hereof. PSI detervanes t h a t  

no upgr3des, iaprovements, add~tlons, or other 

modifications to the Bulk Transmlsslon S y s t e m  are necessa ry  

to ~ n l t ~ a t e  t h e  servlce or to maantatn the s e c v i c e  during 

t h e  term of the transaction requested, the rate for such 

rransmassron Service shall be in accordance with Servtce 

Schedule A appended to, rncluded rn and made a p a r t  of t h l s  

Tariff In a d d ~ t l o n ,  should the Transmission Service 

requrre the use of faclllty rnodrflcat~ons or upgrades 

determined to have been necessary to provide Transmissron 

Service for another Utrlity and reflected I n  t h e  rate f o r  

service p a l d  for by another Utllity, the subsequent 

E l r g r b l e  Utility seceivrng s e r v i c e  s h a l l  also pay a 

contributron to  cover a portlon of the cost  of s u c h  

facil~ty upgrades or modifications The amount of t h e  

contrrbutron shall be based on the subsequent Ellgrble 

Utility's pro r a t s  use o f  the  facillty modlflcatlons and on 

the perxod of time over  which  the joint use occurs 

(b) To ensure t h a t  PSI'S N a t i v e  Load Customers 

do not subsidize any Firm Coordination Transmisston Service 

o r  Long-Term Firm Transmission Service provided under thls 

Tariff, rn those ~nstances descrrbed in Sectlon G 2 hereof 

where PSI determines that upgrades ,  improvements, addrtzons 

or other modif~catlon to t h e  Bulk Transmission System are 

necessary to inrtlate service or to marntarn servlce durrng 

the  term of the transactron requested, the Ellglble U t r i l t y  



wrll p a y  t 9 e  rate requlred by Sectron L 1 ( a )  and t h e  cost 

o f  t h e  modiflcatlons t o  be computed as the net d~fferentlal 

ln the present value of PSI'S revenue requirements 

calculated w ~ t h  and without the  m o d i f ~ c a t i o n s  

Should  the facilrty rnodr f ica t rons  pard for by the 

Eligrble Utrl~ty subsequently be used to provlde Fira 

Transmission Service to another  Utilrty, the Elrqible 

Utility that p a ~ d  for such facllity modifications wrll 

receive compensatlon for such use rn the Eorm o f  a c r e d i t  

against rts rates The level of compensatlon will be based 

on the pro-rats use o f  the facllrty modificat~ons and on 

t h e  peraod of time over whzch the Joint use occurs 

2. 

If PST deFtermTnes pursuant30 SseZron G.+. hereof t h a t  

there i s  sufflclent available capacxty to accommodate a l l  

Requests for Flrm Ttansmrssion Servlce received durrng the Open 

Season, t h e  rates f o r  s u c h  service w i l l  be determined according 

to Sectlon L.1. above I f  PSI determlnos that facrlity 

modrfications are needed to provade all that Firm Transmasslon 

S e r v r c e  requested d u r l n g  the Open Season, the rates for a l l  

Util~tits recelvlng such Firm Ttansmrssion S e r v r c e  shall also 

lnclude a pro r a t a  s h a r e  of c o s t s  of a l l  such facrllty 

r n o d l f i c a t i o n s  

3 T r - $ r i c a  

Rates for Non-flrm Cootd~natzon Tsansrnlssion Service 

shall be based on PSI'S applrcable losses, plus (one) 1 mill 



p e r  krlowatt-hour for dlfflcult t o  quantify costs rncurted by 

P S I  ln provrdlng such serv ice ,  plus a negotrated amount of uo 

t o  one-third of the t o t a l  net savings (after reflectrng t h e  

c ~ s t s  o f  the applicable losses) r e s u l t ~ n g  from the transactrcn 

calculated as t h e  drfference between the Incremental cost(s) c t  

the seller(s) o f  t h e  power and t h e  decremental cost(s) o f  t 9 e  

buyer(s) of the power, however ,  ln no case will the rate for 

service under t h i s  sectaon exceed the rate for frrm servlce 

pursuant to SectLon L 1 hereof The requestrng Utrllty shall 

r f  required by PSI, provide PSI with Ccrtlfrcates from t h e  

seller(s) and the buyer(s1 settang forth such estimated 

incremental and decremental costs, respectively, such 

certrficates also shall conta in  t h e  agreement of t h e  sellerts) 

and the buyer(s) to make avallablc to PSI such ~nformatlon as 

t s  reasonably necessary to conf~rm such estimates 

M. - 
Nothlng contained i n  t h i s  Tstrff o r  any Servrce 

Agreement shall be construed 8s affecting In any way the rrght 

of the Company to un~laterally make application to the FERC for 

a change in rates, charges, classiftcation or service, or any 

rule, regulation or Service Agreement related thereto, under 

sectlon 205 o f  the Federal Power Act o r  any successor statute 

and pursuant to the Commission's Rules and Regulations 

promulgated thereunder 

Nothlng contained rn this Tariff, any assoc ia ted  

Service Schedule o r  any Servrce Agreement shall be construed a s  



affecting ln any way  the right of any p a r t y  receiving s e t v , c e  

under the Tariff to exerclse ~ t s  rlghts under t h e  F e d e r a l  P o w e r  

~ c t  or any successor statute and pursuant  t o  the Comrnlsslon's 

Rules and R e g u l a t ~ o n s  promulgated thereunder 

N. BILLING 
PSI s h a l l  l n v o l c e  the Utlllty each month f o r  serv ices  

provrded  under thas  T a r l f f ,  pursuant t o  t h e  terms o f  the 

Service Agreement I f  not paid wlthin thrrty (30) days of t h e  

due date  thereof as stated in the bill, the amount due shall be 

subject to a charge for rnterest computed at the average p r l m e  

r a t e  from saad due date untll the  d a t e  of payment. The 

a p p l i c a b l e  average prime r a t e  f o r  each calendar month or any 

p a r t  thereof shall be the arathmetlc mean, to the nearest 100th 

o f  1%, o f  t h e  prime r a t e  va lues  publashed rn the Federal 

Reserve Bulletrn for the fourth, t h l r d  and s e c o n d  months 

precedlnq t h e  due d a t e  The l n t e r e s t  required to  be  pald 

hereunder shall be compoundad monthly 

0 .  t-flrnPtSQLVRs- 

1. to 

( 6 )  For  purposes o f  determinrng t h e  effectrve 

date of a suspension o f  the Company's authority under R a t e  

Schedule FS-1 t o  make long t erm f l r m  power sales a t  

negotiated r a t h e r  t h a n  cost-based rates, lf the Company and 

the Eligible U t l l r t y  a r e  unable t o  agree upon a " r e a s o n a b l e  



time to construct any new facilities determined by P S I  t c  

be necessary to p r o v i d e  t h e  requested Transmission Service 

then either p a r t y  may submit thts 'Schedule Dlspute' t o  

bindlng arbatration i n  accordance w i t h  the provlsians 

herem. 

( b )  Except as provided in paragraph ( c )  b e l ~ w ,  

the Schedule Dispute  resolutron provlsrons herezn provrded 

shall be the exclusive method to resolve such dasputes, 

provrded the parties may at any time agree to settle 

between themselves the Schedule Dispute. 

(c) Nothing in this Tarlff requires any p a r t y  t~ 

waive any rights i t  may have under section 206 of the 

Federal Power A c t .  

2 -  - 
( a )  The arbitration shall be conducted by a 

p a n e l  o f  three arbltratots, one selected by the Company, 

one by the Eligible Utillty, and the t h i r d  t o  be selected 

by the two arbitrators selected by the parties Each  

a r b ~ t r a t o r  so selected s h a l l  be appropriately 

professronally trained, experlenced and knowledgeable r n  

t h e  areas of the permitting, consttuctaon, and operataon D r  

high v o l t a g e  electrzc transmission lines. 

(b) The scope of the arbitration shall be 

expressly lrrnlted to the Issue o f  t h e  "reasonableness o f  

t h e  tlme frame necessary for PSI to provrde the Elagrble 

Utalrty the F l r m  Tsansmisslon Service rt has requested aqd 



shall not rncludc other issues such as t h e  cost of o r  meed 

f o r  such facrlltles, the route selectLon, or the facrlity 

configuration The arbatratocs may not change any term o r  

condition a f  this Tarrff, deprive erther p a r t y  of a remedy 

expressly provided for hereunder, or provide any rlght a t  

remedy that has  been e x c l u d e d  hereunder 

( c )  Wlthzn ten (10) days after the selectrcn of 

the arbltratlon p a n e l ,  each party s h a l l  submtt t o  t h e  

arbitration panel its estimate of the "reasonablea tlme f a r  

PSI to commence transmission servlce to the Elrgible 

Utility and provide any supporting material i t  deems 

approprzate Wrthrn thirty (30) days after submission of 

t h e  partles' estimates and supporting material, the 

arbrtration panel s h a l l  determine whrch o f  t h e  two 

es t imates  as "reasonable," and they may set  f o r t h  their 

reasonrng t o t  the selection of the "reasonablen period 

Within such 30-day period,  the  a r b r t t a t o r s  may request the 

partzes to provide more infotmation and also may request 

t h a t  the p a r t i e s  answer wrltten lnterrogatorles, produce 

documents, and/or present w~tnesses to be subyected to 

cross-examination 

Id )  The arbrtrators decrsron regardang the 

"reasonableness" of the trme frame necessary f o r  PSI t3 

commence Transmission Setvrce  shall be llmrted t o  select~ng 

elther the constructron tlme e s t i m a t e  submitted by PSI o r  

the construction t l m e  estimate submrtted by the Eligible 



~ t l l l t y  The arbitrators s h a l l  n o t  h a v e  dascretlon t o  E,nd 

r e a s o n a b l e "  any o t h e r  time period 

( e )  Each p a r t y  shall bear t h e  c o s t  of t h e  

a r b ~ t r a t o r  r t  selects. The C o s t s  of the t h l r d  a r b i t r a t o r  

shall be borne by the parties equally 

3 .  

( a )  S u b ~ e c t  t a  the provrslons of (b) hereln, f o r  

purposes  of suspensron of Rate Schedule FS-1 as set forth 

In Sectlon 0 1 ( a ) ,  t h e  decisron o f  t h e  arbitrators 

regarding t h e  construction trme estamate deemed 

"reasonable" shall be binding upon the part i e s  

(b) The rlght of erther p a t t y  t o  challenge o r  

a p p e a l  the dectslon of the arbitrators is expressly lrmrted 

t o  asserting t h a t  the deciston was arrived at tn bad Ea , th  

o r  t h a t  the arbltratots exceeded their author~ty Such 

appeal or challenge may be presented to the FERC 

P 0s 

1. t Pr- 

( a )  If an Eligible Utzlaty be l i eves  that PSI has 

not accommodated o r  wrll be unable  t o  accommodate a request 

for transmission serv ice  within a "reasonable trme," then 

the U t ~ l ~ t y  m a y  f i l e  a Transmission Complaint ("Complalnt 1 

with the Cornmisston i n  accordance with the ptovlsLons 

(b) Except as p r o v ~ d e d  an paragraph ( c )  below 

the Complalnt resolution provisrons herern provrded shall 

-30- 43 q" 



be the exclusive procedure to determine whether t o  suspend 

the Company's authority under Rate Schedule FS-I  t o  make 

long- term frrm power sales a t  negotrated rather than 

cost-based rates, provided t h e  parties may a t  any trme 

agree to settle between themselves the matters rn dlspute ,  

provided further such settlement does n o t  amend or modlfy 

Rate Schedule  FS-1 

( c )  Nothlng rn thls Tarrff regulres any party to 

walve any rrghts rt may have under sectron 206 of the 

Federal Power Act, 

2. B E 6 9 C _ O f - -  
-m 

(a) Eligability to fale a Complaint shall be 

limited t o  Ut~lities having, as of the date of t h e  fllrng 

of the Cornplalnt, a V a l r d  Request for Transmisaxon Service  

pending with PSI To have  such a Valrd Request pendlng, 

the compla~ning Utrlrty shall hava ttmely and fully 

satisfled each requirement f o r  a V a l i d  Request f o r  

transmission set forth in Section D of PSI'S filed 

Transm~ssion Service  Tarlff 

(b) The scope o f  a Complaint shall be expressly 

limrted t o  the i s s u e  o f  whether Firm Transmrss~on Service 

has been or will be u n a v a i l a b l e  from PSI a f t e r  a 

"reasonable perrod of time," and shall not incLude other 

Issues such as the route select~on, the faclllty 

confrguration, o r  "Schedule  Dxsputes" w h ~ c h  a r e  t o  be 

resolved a s  provided f o r  in Section 0 of t h ~ s  Tarlff 



A complalnlng Utlllty may assert clalms l n  a 

Complaint a l l e g i n g  only the following specxfic grounds 

1 an absence of a n y  need for new facrlities, 

2 discrlmlnatlon by PSI rn the allocation oE capacrty, 

3. the fallure t o  provide Transmission Servlce withln 
the agreed t o ,  o r  adjudrcated pursuant  to Section 3 
herein, "reasonable" ttme: and 

4 .  t h e  occurrence of an event or the expiration of t l m e  
which indicates that PSI will not provide the 
requested servxce within the "reasonable" time perlod 

(c) I f  the Commission n o t x c e a  t h e  Complaint f o r  

hearlng, within ten (10) days a f t e r  the date  of the notlce, 

PSI s h a l l  a d ~ i t  or deny an whole or in part the allegat~ons 

of the Cornpla~nt  

(d )  Any decision by the Commission on t h e  merrts 

of the Complaint shall determane whether PSI'S 

authorization to make sales under its Rate S c h e d u l e  FS-1 

should be suspended and whether 8 refund condit~on 

triggered by the filing o f  the Complaint should contlnue o r  

should be terminated 

In order t o  maximrze opportunltles f o r  efficient trade 

I n  bulk power services, a U t ~ l i t y  requestang Long-Term Flrm or 

Cootdinatlon Transrnlssron Servlce under thrs Tariff agrees to 

p r o v r d e  upon request by PSI, comparable servrce to PSI on 

similar terms and condlt~ons, and over comparable facrlltles 

controlled by the requesting Vtllrty, to the degree such 



service can be provrded by the requesting Utallty consistent 

with t h e  engineering and rellabillty fimltatlons of its own 

bulk transmission system and those of other interconnecting 

sys terns 

The bulk transmassion facilities of any entity 

acquirtng, o r  acquared by, PSI o r  any successor or assign of 

PSI, as a result of consolidation, merger, or other  corporate 

acqulsltion shall not be subject t o  the terms of t h ~ s  Tariff, 

nor wlll such facilities be cecognlzed in the  deterrninatlon of 

the a v a i l a b l e  transmission capaclty of the Bulk Transmission 

System, the need t o  upgrade ,  rmprove, or add to such facilrt~es 

to accommodate any request for transmissron servrce hereunder, 

or f o r  calculatrng the rates to be charged for such s e r v i c e  

s* - 
NO new requests for Transmission Service hereunder 

s h a l l  be accepted a f t e r  December 3 1 ,  2 0 1 6 ,  and no service under 

any Service Agreement fzled pursuant to t h l s  Tariff shall 

extend beyond December 31, 2016 

PSI shall have no oblagatron to build any new 

f a c r l ~ t ~ e s  or upgrades  necessary t o  accommodste requests 

received after December 31, 1996, except to meet requests of 

Receivlnq or Delrvering Parties with onqoing Long-Term Firm 

Transnisslon Servrce, or a Valid Request f o r  such service that 



w a s  pending on December 31, 1996. and then only t o  t h e  extent 
* 

that the t o t a l  capaclty of Long-Term Frrm Transm~ssion ServLce 

for the applicable Receiving or Delivering Party does not 

exceed t h e  t o t a l  transmlsslon capaclty under contract wrth PSI 

or requested of PSI by December 31, 1996 

T. 0 

PSI shall s u b m ~ t  to the FERC semi-annual reports of 

requests for Flrm Transmission Service The reports shall 

lnclude the followrng infotmstlon for both ongoing servlce and 

f o r  pendrng requests for servtceo 

8 the Identity o f  the requesting Utillty, 

the delivering and rmcelvlng control areas, 

the contract demand and expected load profl!es, 

a b r i e f  descriptron o f  any facrlrty upgrades 
installed or expected to accommodate the 
servxce ,  and 

the date servrce was requested 

For pending requests for servlce, PSI shall provide the 

following addrt~onal information* 

* the date service is proposed to began, and 

the proposed terminatton date 

The rnforrnatron requrred to be reported for pendlng 

requests shall be reported wrth a six-month lag to protect 

commercially sensitive rnformataon In additron, a requesting 

utlllty may request that PSI not report that utll1ty8s request @ 
for up to two addltronal years 



PSI ENERGY, I NC 
Transmiasaon Servrce Tariff 

O r i g r n a l  Sheet  Nc 1 

SERVICE SCHEDULE A 
TRANSMISSION SERVICE THROUGH 
THE BULK TRANSMISSION SYSTEM 

Avazlable to any Eliglble Utzlity who enters into a Servlce 

Agreement pursuant to this Transmrssron Servlce Tarrff 

2 Offer of Servxce 

The Company wlll provide Frrm Transmassion Servrce as 

requited by this Transmrssron Servrce Tariff through the 

Company's Bulk Transmrssron Systmm from a designated P o i n t  

of Receipt t o  a desxgnated Point o f  Delivery 

3 Rate 

Reservataon Charge (Monthly) 

Each kw of Reserved Capaclty from 
Bulk Transmission System . ....... , ... ..$l 0 5  p e r  kw 

4 Reserved Capacity 

Reserved Capacity s h a l l  be the  Contract Demand applicable 

to the Eligible Utllrty in accordance with the terms and 

conditions of the  Serrlce Agreement Reserved C a p a c x t y  

shall be expressed i n  terms of whole megawatts on a sixty 

(60)-mlnute interval (commencing on the clock hour) basls 

5 Losses 

The E l l g l b l e  U t r l ~ t y  shall schedule sufflcxent capaclty and 

energy t o  cover applicable losses from t h e  des~qnated Polnt 

of Recelpt t o  the designated P ~ l n t  o f  Delrvery 



PSI ENERGY, INC 
Transmasslon Servlce Tariff 

Orlglnal Shee t  No 2 @ 

6 Other Facility Cost 

The E L i g i b l e  Utlllty shall be responsrble for the c o s t  of 

any applicable sub-transmrssion and distributron faclllties 

required to connect such Eligible Utility t o  Company's Bulk 

Transmlsslon System Rates to recovf3f such costs shall be 

included I n  the Servrce Agreement The rate shown rn Item 

3 above does not include any cost  associated with upgrades, 

improvements, addat~ons, or other  modifications t o  the Bulk 

Transrnxssio~l System due t o  4 request for Transmlsslon 

Service under thxs T a r l f f  Such additzonal costs shall be 

treated An accordance with Sectron G . 2  sf thl s  Tariff 
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a Executive Summary 

Increased access to electnuty transrmssion h e s  
for sellers and buyers of wholesale power could 
encourage competition m the mdustry, lower elec- 
tnclty costs, and enhance enwonmental quahty 
The generation sector of the mdustry has recently 
become more compehtive, mth much of the new 
capacity ordered m the 1980's supphed by nonutd- 
ity generators However, achrevement of the 
econormc benefits potentially avdable through 
mcreased competihon m generation of elednaty 
could be constramed by the absence of adequate 
access to transrmsslon Calls for more open trans- 
nussion have mcreased for thls reason and because 
pnce Merentlals among ut&ties have caused 
wholesale buyers that cannot s a w  all of thelr 
own generatmg needs t o  seek alternative suppkers 
of electnc power 

Complex questions of econormcs, equty, and rek- 
abJlty are embedded not just m the concept of 
trapsrmssion access, but also m the lssues sur- 
roundmg access-such as pnung, b p u t e  resolu- 
hon, jomt ownershp of hies, and pl-g for 
future adhhons to transrmssion capauty Uthhes' 
obhgations under State laws and regulahon add 
an adbtional layer of complexxty The purpose of 
thu analysm ~s to explore these lssues and suggest 
appropriate Federal options 

Transrmssion of electnuty has the characte&cs 
of a natural monopoly llm zs m contrast to elec- 
tncity generahon, where compehtxon ~s an eco- 
normc alternative t o  exclusive r h c e  on local 
ut&ties constructmg generatmg umts Owners of 
transrmssion systems can deny access to those who 
wish to make econormc sales or purchases A 

transrmssion owner mth market power could do 
thls t o  protect hs  wholesale sales from competi- 
tion 

Whde mcreased transrmssion access for wholesale 
sellers and buyers of electricity can enhance effi- 
clency by openmg the wholesale generation market 
to more compeihtxon, it ls not clear that access for 
r e t d  customers would produce any addhonal 
econormc gams Moreover, there could be a signrfi- 
cant s t n u  on system rehablkty If all r e t d  cus- 
tomers were allowed unkrmted access Increased 
wholesale access d not degrade rekabhty, pro- 
vlded access increases at a rate that does not out- 
pace the t e h c a l  capabhhes of control systems 
and that allows system control centers t o  reman 
m control of system operahon 

Three options for Federal achon on transrmssion 
are considered The first m t o  allow the present 
pattern of case-by-case deterrmnation of trans-- 
sion access pokcy to conhue The second = to 
examme exuhng laws for authonties that could be 
used to expand wholesale transrmssion access 
whde malung the terms and con&tions governing 

that access more prehctable and orderly Both 
these ophons would ideally mvolve r u l e m h g  on 
transrmsslon access, pncmg, contractmg, and 
capaaty-expansion planmng to define more clearly 
"just and reasonable" utlkty pokues that are 
consistent wdh systemmde efficiency and rehab&- 
ty and mth  utxhtxes' obhgahons under State law 
and regulation The t b d  option m to enact new 
Federal legislalaon whch, among other thmgs, 
could create an obhgahon for uthhes t o  provlde 
transrmssion service for wholesale customers 



Purpose of This Paper 

The electricity mdustry today ~s changmg rapidly 
These changes are creatlng pressures for new 
operational procedures and pohcies One such 
pressure IS for mcreased access to the transmu- 
sion system by vanous categones of sellers and 
buyers Prormnent among the many reasons uted 
by proponents of mcreased transrmssion access are 
the emergence of mcreased compehtlon m the elec- 
k a t y  generahon sector, reduced capauty surplus 
m many reBons, S c u l t y  m atmg new generat- 
mg fad t i es  m some resons, and the mcrease m 
geographc srze of reponal electnaty markets, 
made possible by the development of reponal hgh- 
capauty transrmssion grids 

The purpose of thts paper m t o  explore, first, the 
p ~ c i p a l  Issues r u e d  by calls for new fxansm- 
sion access pohues and, second, the possible 
Federal poky optzons that rmght address these 
concerns The re-der of tlvs mtroduchon ls * mtended to gwe the reader the background neces- 
sary to appreciate the later ckscussion of lssues 
and options 

Increased Competition 
and Transmission Access 

Electnuty m dehvered to end-use customers by 
local monopokes, as it has been slnce the mdustq 
began m the early 1880's From the earhest days 
of the lndustry untd the late 1960's, econormes of 
scale m construchon and operahon of new generat- 
mg umts caused pnces of utlhty-provlded genera- 
tzon to decrease steadily As electnuty production 

partial wellhead-pnce deregulation of the late 
1970's Coal pnces rose, due m part to labor settle- 
ments that allowed wage Increases m excess of 
&hon 

In ad&txon, the Qatxon that started m the early 
1970's and peaked about 1980-81 drove hanczng 
costs up New enwonmental and regulatory re- 
quvements ~ncreased both fuel and capital costs 
The costs of nuclear powerplants under construc- 
tzon at the tune of the Three Mile Island acudent, 
for example, rose to levels several tmes bgher 
than ongmally projected. Fmally, new econormes 
of scale m generatmg electnaty were hard to 
achreve m the 1970'9, substantdy reduclng o r  
eltmlnatrng the decades-long trend of reductions m 
costs when new plants came lnto semce and 
allowed semce to be expanded at reduced umt 
costs 

Thu matunty of the elechuty generafaon system 
called mto quehon the econormc ratronale for the 
tradhonal assumptson that new plants should be 
b d t  only by local uthhes The nsmg costs of the 
1970's promptedmuch closer and more contentzous 
regulatory oversnght than uthtzes had experienced 
previously The cost mcreases, together with the 
recesaon followmg the 1979 011 embargo, lee many 
utahhes mth excess capauty that regulators were 
reluctant to d u d e  m the rate base One conse- 
quence of the mcreased averslght has been a de- 
cade of regulatory declslons that, accordmg to 
md& cre&t ratmg semces, many analysts, 
and the t e h o n y  of many u a t y  execufaves, have 
made ubhtses reluctant to  mvest capital m new 
generatmg units because they fear they may not 
fully recover t h e n  costs 

costs bottomed out and started t o  me k the late Concurrently, the Pubkc UtrLty Regulatory Poh- 19607s, the quesbon of whether generatzon of elec- .l.s Ad of 19,8 BURPA) c.eated a new Jass of w r a t y x - m  a natural monopoly ivzs rimed 
more and more frequently electnuty genera- entatlessown as m g  

fauhtzes (QFs) To be a QF under PURPA, a 
generator must ather cogenerate electnclty and 

Greater -lbhQ' and c O n ~ o v e ~ y  for the lnd- steam or use a wade or renewable resource for at began mth  the coJt Pnce ln-eases that firat le& 75 percent of & primary fuel To promote occurred m the 1970's These mdustry-mde cost tlus type of generataon, PURPA fieed these gener- lncreases had many causes Fuel pnces ators from mu& of the rate base and other finan- mth the O' of the lg70'' The pal regulahon that ut&les fac+for erample, the pnce of natural gas also rose, m response to the 



Pubhc Uthty Holdmg Company A d  of 1935 QF's 
were also oven a guaranteed market Electric ut1.1- 
ibes are reqwred by P U P A  to purchase electnc 
energy offered by QF's at a pnce equal t o  the pur- 
chasmg utrkty's avoided cost, rather than at the 
QFs cost of semce Efficient QFs can thus earn 
potenbally large profits by s e b g  power to electnc 
ut&hes Further considerahon of PURPA and a 
dmcuss~on of proposed changes to  the act can be 
found m a separate techcal  annex. 

The most wible results of PURPA and the regula- 
tory chmate of the last decade are the emergence 
of new entrants m the wholesale generation sector 
of the mdustry and competihon between the new 
entrants and tracktronal uthhes for the opportu- 
mty to meet new electnuty demand 

Whlle most of these new entrants are QPs, re- 
cently another class of new entrants, mdependent 
power producers (IFF'S), has appeared' The use 
of compebhve b i d b g  mechamsms has emerged m 
approximately 20 States as the preferred method 
of chooslng whch sources of new power are least 
expenswe, partly as a result of the abundance of 
QF"s respondmg to admnutratively dete-ed 
avolded-cost pnces for QF power m some areas In 
several areas of the Umted States, much of the 
recent growth m demand for electricity has been 
met mostly by QF's and recently by some IPP7s, 
rather than by tradrtional ut&ty constru&on, as 
ut]Lkty proposals or avoided-cost projechons have 
been underbid by QFs or IPPs 

The term "transwsion access* refers t o  the abd- 
ity of a seller o r  buyer of power to use hgh-voltage 
transrmssion h e s  owned by one or more uthiaes 
to purchase or dehver electnuty to  markets cfis- 
tant from the pomt of generahon Transmussion 
access lssues have been debated m the electnc 
u&ty mdustry for many years The emergence of 
competition m wholesale power markets, however, 
has grven the subject new importance 

Many of the new suppkers m the wholesale elec- 
tna ty  genenibon market have called on the Fed- 
eral Government or State governments to m&tute 
transrmsslon access pohcies that would enable 
supphers to locate generatmg w t s  where they 
would be most econormcal, t h g  mto account 
env~onmental and other sitmg constrsunts Sigrid- 
icant cost Merences among uthties have moti- 

vated wholesale purchasers, notably pubhc power 
utikties mth httle generatmg capauty of the= 
own, to  seek transmsion access that would en- 
able them t o  purchase power that IS less expensive 
than power supplxed by the= local uthty Other 
entities, such as the National Governor's Assocla- 
tion, have taken not~ce of the mabrkty t o  transrmt 
the surplus power fkom some areas to areas that 
need ad&tional sources of power 

Advocates of Increased transrmssion access argue 
that local uthties, through thew control of trans- 
mussion h e s ,  may reduce competitron and m- 
crease thev own profits at  the Nation's econormc 
expense Many utrkhes &agree, suggesting that 
they are already allowmg considerable transrms- 
sion access and that to do more could harm the 
rekabrkty of the system and Increase the kkek- 
hood of blackouts They also argue that because 
competitive blddmg has been vigorous, and be- 
cause wholesale buyers have locally avadable 
alternatives to purchases fkom dstant utllrties 
(such as self-generahon, conservation, or conhued 
purchase fcom the local ut&ty), more transrmssion 
access ls not needed. They polnt out that, m 
conjunctzon n t h  the tracktional obhgation of the 
uthty to serve, transrmsslon access could cause 
mequrties such as "stranded mve&mentn-that IS, 

mvestment m generatmg eqwpment that was bullt 
m part t o  serve customers that now seek other 
supphers !These and assouated =sues are explored 
m d e t d  m the body of t h  paper 

Changes in the Industry 

In the early decades of t h s  century, the electnc 
power mdustry was predormnantly local m nature 
Each local utlhty served the mmedmte area, 
usually mth  a uty of some slze at its core Gradu- 
ally, as uties grew, larger utikties formed from 
mergers and eventually served several aties 
However, the degree of mterconnechon between 
ut&ties was weak by today's standards, and each 
uthty depended mostly on its own generabola 
sources, usually located close to load centers 

Smce the 192OYs, however, uthtaes have become 
more strongly interconnected over large regions 
Generatmg plants became larger and were located 
farther from load centers as the technology devel- 
oped for longer transrmssion knes of hgher volt- 



age Ut;lktres recogmzed the econormc benefits of 
mterconnechon, m particular because mterconnec- @ tion could mcrease s e m  relubhty a t  lower cost 
than could btllldmg more generatmg fachtles A 
possible shutdown of a local generatmg u ~ l t  can be 
backed up by the generatmg capauty of neighbor- 
mg uthties lnstead of by b d h g  adbtlonal wts 
locally 

New transrmsslon technoloses eventually allowed 
the use of much larger he-230-kilovolt (kV), 
345-kV, 500-kV, and hal ly  765-kV h e s  Each of 
these can carry correspondmgly more power per 
constmction dollar, and can do so m t h  greater 
effiuency than the smaller h e s  In the Uxuted 
States, 345-kV h e s  were first bullt commercially 
m the early 1950'~~ 500-kV h e s  m the rmd 1960'~~ 
and 765-kV lmes m the late 1960's About 1,000 
w a n t - d e s  of extra-hgh-voltage h e s  (230 kV 
and up) existed m the U~llted States m 1950 By 
1987, approxunately 130,000 urmt-mdes of these 
h e s  were m use, and now great amounts of 
electnaty can travel up to a thousand d e s  m 
many parts of the Nabon 

@ Transrmssion IS now remond rather than local, m 
scale Just four large, interconnected gnds cover 
the contrnental Uxuted States and the k h l y  popu- 
lated areas of Canada. The coordmatzon of electnc- 
ity Interchanges IS managed by about 150 "control 
areas," many of whch are multlstate power pooh 
dlspatchmg the generatmg urllts of several uth-  
l e s  

Because the mduustrg's .transrmssion network EI 
now ofken reponal m scale, large amounts of 
power can often be transrmtted long cbtances, 
mthout h capablhty, there would be fewer calls 
for Increased transnvsslon access However, wheel- 
m g  (that =, the transfer of power by a u a t y  that 
~s nelther the generator nor the ultamate pur- 
chaser of the power) does not necessarily entad the 
transrmttal of power over long ckstances A wheel- 
mg transaction could and often does Involve a 
buyer and seller w 1 h  close prorarmty of one 
another 

Institutional Structures 
and Transmission Issues 

Constmction and transrmssion access deusions, 
sitmg approvals, and regulatozy oversight all have 
effects that extend over large resons However, 
these dec~ions are often made by local or State 
bohes, or by local utahties Thus the potentla1 for 
decuions to be made m the mterest of the locahty 
emts, and thLs mterest may confkct mth broader 
resonal or national mterests Reg-lonal or national 
econormc efficiency may suffer 

Some voluntary regronal bo&es do ernst Some are 
power pools that use central ckspatchg systems 
to ensure the lowest short-run productron cost and 
that, m some cases, help coordmate future con- 
struchon decisions There IS also the North Amen- 
can Electnc Rekabhty Cound and its m e  re- 
monal rekabhty councils, whch take steps to 
ensure the rekabhty of electnuty semce How- 
ever, these groups were not formed to fad ta te  the 
most efficient use of regonal transrmssion fach- 
taes and have not tned to do so 

Yet, many p a e s  are &g for changes m trans- 
rmssion pokues For mstance, the National Gov- 
ernor's Assouation 1987 report, Movtng Power, 
states 

Even when a tramrmssion project would clearly 
generate net total benefits, regulatory or 1nsI.a- 
tuhonal factors affectmg the btnbuhon of thoee 
benefits can result in at least one affected group 
concluchng that the h e  'kneconom~c* or unde- 
smable In short, the way ihe utzlrty rnd- rs 
o r g a d  and nzg&ted can create a &qanty 
between the total econormc value of a project (m- 
cludmg its eoc~al costa and benefits), and ~ t a  kc- 
countmg value* whch reflects whether, and by 
whom thoae benefits can be reahzed [itdics added] 

Movzlzg Power then concludes (m part) 

The task force also found that, by and large, long 
range pl-g (by both states anduthhes) focuses 
on and is dnven by generahng capaclty needs This 
focus seems to result h m  an wktuhonal and 
regulatory framework whch promotes comderahon 
of needs wthm rather than between uthty eysteme 
In partwulcK, the fmt t h t  transmtsmn hnes cue 
genemUy developed a d  owned by the uttlrCy wzthm 
whose servrce terntory thqr re&, but wzll be used 
by non-owners as part of the whole system, creates 



ewnomrc and regu&tory daszmentrves to t k  opta- 
mal development of the trammLSm4n gnd 

Larger-ecale transmaslon projects, whch better 
reflect the n e e b  of the overall system rather than 
lte ~ndhvldual components, muy only be achrevable 
rf regulatory n ? q u u e ~  actu5lly pm?note greater 
zter-utdziy u w t d r ~ k o n  and mopemafaon on trans- 
mrssron development [itah added] 

Consdervlg the status and drveraty of rnterests 
represented by the Natronal Governor's Assocla- 
hon, these are strongly stated findmgs The next 

sectxon lays the groundwork for a further h c u s -  
smn of the lssues and potenha1 pollcy optzons 

Notes 

I As yet, relahvely few IPP prqects have been undertaken 
The success of the future IPP Industry d l  depend upon 
whether the Pubhc Uthty Holdxng Company Act is amended 
to reduce regulatory bamers now faced by IPP's For more 
detrul, see the techcal annex on opbons to amend the Pubhc 
Uthty Holbg  Company Act. 



0 2. Barriers to Increased Wholesale Transmission 

Implications of lack 
of Transmission Access 

Electricity transrmssion IS a textbook case of a 
natural monopoly Natural monopokes are charac- 
tenzed by decreasmg mt costs over the entme 
extent of the relevant market and are normally 
charactenzed by relatavely large fixed mvest- 
ments When a natural monopoly e d s ,  souety's 
total costs for prowdmgthe servlce m question are 
mmmued when a srngle & d t y  IS built, rather 
than havlng several providers each b d d  duphca- 
tive and more expensrve (per u~llt of semce) 
facllrtles In the case of t r ~ s i o n  h e s ,  some- 
ty's total expense = reduced If one set of h e s  ls 
buslt, mth the large economes of scale achevable 
m transrmssion semce, rather than two or more 
sets of less efficient, more expensive (per u t  of -'--- -3' 1 - --  rgy suppea) lures %Furthermore, there are 
environmental benefits m nummmng the number 
of transrmssion h e s  For these reasons, ~t has 

@ been both eEcaent and tracttimal to grant only 
one entity the nght to b d d  transrmssion capauty 
rn any particular junsclhon In some cases, whch 
can be ldentrfied by the appkcataon of modern 
anhtlllst analysm, that mbty thereby acquues 
sqgdicant monopoly power m the market for 
transrmssion semces 

All firms stn.ve to -e profitabhty A ut&ty 
monopolst can be expected to uthze its monopo- 
h c  posxbon to maxlrmze ~ t s  profitabhty A mon- 
opoM maxrauzes profits by reduungthe output of 
the good m question or the amount of servlce pro- 
nded, thereby m x n g  its pnce In the u a t y  
mdustry, that would mean constructmg less trans- 
rmssion capauty than = op- for society's over- 
all benefit whde also chargmg too hzgh a pnce for 
the use of exlstrng h e s  A sunple numerical exam- 
ple of how a utdzty mght do h, and m so dolng 
prevent an economcal project fiom b m g  b d t ,  IS 
provlded m AppenGZlx A 

faclLhes t o  reduce compehhon m wholesale mar- 
kets, particularly when ihms are restricted m the 
pnce they can charge for transrmssion For m- 
stance, a u*ty rmght want to subrmt a bid t o  sell 
power m a compehhve procurement It therefore 
mght want to block potenbl competitors from 
access to thu market Alternatively, a uthty 
rmght want to protect its exlstrng wholesale sales 
by resimtmg transrmsslon access t o  competition 
from alternative supphers 

h a l l y ,  t o  retam market share, uiahties want low 
rates Uthbes are regulated, and it mportant 
for them to have good relataons mth thew rate- 
payers and regulators Thus, they rmght also use 
thew tranammon f a d b e s  &st to mmmme t h w  
retad rates, even rf m the long term thu rmght 
prevent power transfers through the system at  
lower reg-lonal costs 

c)wners of transrmss1on h e s  object t o  contentions 
that they abuse the= monopoly position and argue 
that expanded transmumon access would cause 
metpubes and rehbhty  problems These owners 
have made the followmg generic arguments 

Rekabxlxty of semce d suffer because control 
d be more ddEcult when more users or pro- 
dm of generatmg capauty can make de- 
mands on the transmtssron gnd. 

With regard to ucaptave" wholesale buyers who 
d access to other sources of supply, both 
stranded =vestment and "prodgal son" lssues 
are r ued .  

The stranded xnvestrnent argument anses when 
the local d t y  has constructed generatmg 
capauty t o  seme its customers but then &ds 
that some wholesale customers want to  leave 
the system, thus requmng stockholders or 
other customers to pay for these mvestments 

I 
The ele-c u a t y  mdustrp d l t s  a &h degree The uprod& son" mue ames when a whole- 

C of verhcal mtegration, that IS, v~rtually all owners sale customer has left its trahhonal electnc 
of transrmssion h e s  m the mdustrg also own u a t y  suppker for a source offenng lower cost 
generatmg capacity T ~ L S  mtroduces the poss~bhty and then, when On the other system 
that firms could use thelr control of transrmssion become hgher, returns and agam demands 



semce as a nght from the local uthty Here Does Lack of Transmission Access 
the utrlrty may not have adequate c ~ P ~ u ~ Y  or  Cawe Economic Ineficiencies 
may have t o  mcrease rates to other customers 
to meet the r e t m g  demand. AUowmg whole- in the Electricity Industry? 
sale customers t o  move on and off a uthtfs  A typical argument presented by owners of trans- system generally would make the already ddi- 

rmgslon knes = % fOuOWS cult job of load forecasting even more =cult 

If transrmssion access LS made mandatoxy 
rather than voluntary, then either courts or 
governments nught have to declde whch enti- 
taes should have access and under what terms 
and condhons that access should be provded. 

Some have urged retad transrmsslon access If 
r e t d  access were allowed, however, the 
stranded investment and p r o w  son lssues 
would be far more chfiicult to manage than ~f 
access were h t e d  to wholesale customers, the 
same appkes to the plan~llng and forecast111g 
problem Rekabhty problems would be much 
more likely, gsven the much larger number of 
zndependent users of a system that reqwes a 
hgh  degree of coodmation among all parha- 
pants 

System accountmgwould become more complex 
under r e t d  access Because of the numerous 
potent4 buyers, bpatch centers and utikbes 
would have to ensure that blocks of power are 
matched mth the correct customers Because 
the number of sellers mt$m a control area also 
could become cpte numerous, the accountmg 
could become even more burdensome 

Because transrmss~on h e s  are pad by and 
b d t  for the uthty's customers, it would be 
mequtable, it IS argued, to allow other users to 
have pnonty for the use of the h e s  

Most of these lssues are addressed m later chap- 
ters In t b  chapter, though, mth  its focus on 
market barriers, we examxne next the arguments 
of some utrLtaes that lack of mandatory transrms- 
sion access does not create econormc lneffiuenues 

Transrmarnon owners do not abuse thew monopoly 
power Instead, their pohcy of voluntary access ie 
worhng well, resdtmg in increased wholesale 
trade Compethon m new wholesale markets 1s 
substanhal, therefore transmumon access appears 
not to be a bamer for new entrants such as inde- 
pendent power producers (IPP's) and qual-g 
faclhbes (Wa)  Furthermore, power purchasers 
may have alternabvea to transmsston access for 
meetmg their energy needs 

Four pomts to consider m evaluatrng tlw argu- 
ment are presented below 

Contenbon: IPPs and QF's are thrxvmg. 
Therefore, expanded transm~ssion access for 
IPP's and &F's would not produce addihonal 
benefits 

Most compehbve procurements have been oversub- 
scribed by a factor of 5 to 10 However, some of thl 
n e r s  m these procurements have been unable 
to bulld thew plants because of the lack of trans- 
rmssion semce For example, zn V-a Power's 
1988 sokcitation, four of the wmnmg bidders, 
located m West Virgrrua, could not obtam trans- 
rmsslon semce Other, more effiaent compebtors 
rmght have e n t e r e d h  and other biddmg contests 
had they been assured of access at reasonable 
rates 

Transrmsslon semce would also enable QFs or 
IPPs to sell to several utIkhes Thus they could 
bulld larger plants and take advantage of econo- 
rmes of scale, thereby lowenng the cost per kdo- 
watt of new generatmg capauty over a larger area 

Increased access would also enable utrkties m 
areas where sitmg new powerplants rs very dBZ- 
cult or expensive t o  purchase power from remotely 
sited plants at lower costs 

Another type of potential entrant m the generabon 
market, a "merchant IPP," could also be prevented 
or bcouraged by lack of transrmsslon access A 
merchant IPP 1s a company that owns generahon 



but sells only part of its power under long-term 
contract, r e s e m g  the remamder t o  sell on the 
spot market as economy power There are no 
merchant IPP's today, but some argue that such 
W s  could perform useful functions m wholesale 
power markets by s d t a n e o u s l y  provldmg prrce 
sxgnals for potential budders about when to b d d  
new generatmg capaaty and shlftmg some of the 
"demand nskn of b d d m g  new plants from buyers 
to sellers of power The exlstence of merchant 
IPP's could mcrease transmmion r e h b h t y  M- 
culhes If power flows for spot-market sales are not 
carefully controlled. However, accordmg t o  a re- 
cent study by the Office of Technology Assess- 
ment,' there are no mstitutional, engmeenng, or 
econormc reasons why sat~sfactory arrangements 
m t h  control centers and r&ab.&ty counds cannot 
be reached to ensure rekablkty 

Thus, the mulhtude of bidders respondmg to 
compehhve procurements does not mean that lack 
of transmrssion access IS not dubi tmg more 
vlgorous cornpetahon The =sue IS whether ex- 
pandmg transxmssion access would cause b i d b g  
programs to be even more successful m terms of 
lower pnces and &her quakty bidders 

Contention. An entity requestmg access has 
alternahves that largely prevent the trans- 
mission owner from exercxsing monopoly 
power. 

The argument here IS that a wholesale buyer can 
b d d  its own plant, mvest m energy efficiency, or 
m some cases use another firm's transrmsslon fac- 
h t ~ s ,  and thus urcumvent any attempt to exer- 
clse market power by denmg transrmsslon access 
on reasonable terms White thls argument may 
have some ment, mcreased access ~s nevertheless 
urnportant for at least three reasons 

&st, whde alternatives erast, they may not be 
least-cost alternatzves ' h s  IS why buyers request 
access Modern antrtrust analysis d correctly 
detect mgdicant monopoly power when M e r -  
ences m econormc cost are substanhal. The cost of 
a new plant, especially for a small uthty, may be 
hgher than the market pnce of electncity that can 
be acqmed through the best use of transmmsion 
knes Cost-effective conservation resources may be 
krmted or uncertam In short, the &ct that some 
alternatives exlst does not prove that market 

power IS absent any more than the mere owner- 
s h p  of transrmsslon f a d t i e s  proves that it = 
present The exlstence of alternahves does not 
prevent econormc mefficienaes from occurring as 
a result of the exerclse of market power 

Second, where srgnrficant market power exlsts, t o  
argue that the presence of unperfect alternatives 
negates the need for amon t o  prevent the exerclse 
of that power LS to argue that monopokes should 
not be regulated. By analogy, mdustnal users of 
electnaty can m many cases shrR from electnuty 
to od-based o r  gas-based technolo~es, and home- 
owners can use gas or od Instead of electnuty for 
heat, however, few pokcymakers would argue that 
these alternahves warrant deregulation of electnc 
retad semce 

'Rudy whde it IS rmportant for the wholesale 
buyer to have a number of alternafme supply 
sources, it IS also unportant that a uthty seller 
not be able to restnct the buyer's choices An 
abhty to restnct access to markets IS M y  to be 
used by a seller to its own advantage If thm EI not 
the seller's mtenhon, the seller should have kttle 
mterest m mamtntnmg an abhty to restnct access 
m the first place 

Contention: Voluntary access IS workmg. 

The argument that transrmsslon access IS not a 
barner to effiuent electncity transactzons IS oRen 
based on the prermse that the si@cant mcrease 
m coordmahon sales between uthties m the last 
two decades demonstrates that access IS ~ v e n  kb- 
erally to those who deslre it 

The volume of short-term wholesale electnuty 
transactnons between uhhhes has mcreased sub- 
s t a n t d y  m the past two decades An mcrease m 
transfer capacxty, excess generafang capaaty at 
some utdxbes, and mcreased &panty m produc- 
bon costs among uhhtaes, due m part to mcreases 
m the cost of od relative to  coal for much of the 
past 17 years, have dl contnbuted t o  tlus trend. 
The amount of electnuty bemg sold m power 
pools, also considered wholesale trade, also has m- 
creased because of these factors 

In most spot-market, or economy, transa&ons, an 
owner of transrmssion knes wdl lose revenues If a 
potenhal sale, perhaps between two uthhes on 



either side of the transrmssion-omg utlkty, does 
not take place Consequently, a transmxssion 
owner mth excess capauty has a short-term mcen- 
tlve to accommodate econormcally benefiual 
trades In adhtion, transrmssion owners m power 
pools typically allow other pool members to use 
thew lmes m exchange for the substantial eco- 
normc benefits generated by the pool A 1981 
report by the Federal Energy Regulatory Comrms- 
sion (FERC), Power Pooltng zn the Unzted States, 
found that only I to 2 percent of poss~ble short- 
term samgs were not adueved at that tune, m&- 
c a h g  that most opportuIllties to &place u t s  
WLth &her operatmg costs mth m t s  mth lower 
operatang costs were taken However, a nationmde 
gam of 1 t o  2 percent m short-term savrngs IS 

equvalent to  more than $1 bdhon annually 

Two lssues must be considered here &st, while 
it IS true that many efficient short-term trades are 
consllmmated m today's "spot market" for economy 
energy, the market itself 1s imperfect Indxndual 
transahons are pnced at mdely Merent pnces 
because FERC sometames allows spkt-savmgs pnc- 
mg for economy transadaons !t'h~~ pnclng practice 
has arguably mproved the uthat lon of exlsturg 
generation assets and heretofore has been an ap- 
propnate part of FERC's pohcy However, it may 
become an xmpedunent to the development of more 
effiuent arrangements because Merent sellers 
carrld fkce sqpErantly d~fl.Pre.& gmes fir s m h ~  
transrmsmon servlce, thus chstortmg the dehvered 
cost of power 

Second, it ~s unportant to chstmgulsh between 
transrmssion access for short-tenn trade and 
transrmsmon access for long-term trade In the 
long term, the Issue ~s whether long-term access IS 
avdable on reasonable enough terms and under 
reasonable enough con(22hons to allow a b t a n t  
competang generator to p m d e  semce t o  local 
ut&ty systems 

For potential long-term transmtsslon agreements, 
an econormcally ralaonal trans-on owner 
would exarmne a range of Issues, mcludmg the 
revenue stream those requestrng access rmght 
provlde, the posshi&ty of brokezlng power at a 
markup greater than allowed transrmsmon rates, 
the revenues to be denved from usmg the trans- 
rmssion for hzs own uses (for example, selLng 
power from  IS own generatmg uruts), and how 

best to mlnunlze b own r e t d  rates The rational 
declslon sometunes wdl be to deny long-term 
access or to  charge hgh  transrmssion rates that 
would &scourage constructaon of competmg new 
generatang u t s  

Thus, the large gams m short-term wholesale 
electracity transactions do not mean that the 
exerclse of monopoly power over transrmssion knes 
cannot result m econormc mefficiencies for long- 
term trade 

Contention: Many groups are calling for in- 
creased access for the wrong reasons. 

The Amencan Pubkc Power Assoualzon, the 
Nalaonal Rural Electnc Cooperalave Assocxatien, 
the Nabonal Independent Energy Producers, the 
National Coal Counul, and many others are call- 
mg for mcreased transrmssion access It IS dBicult 
to conclude that voluntary access IS worlung well 
when so many potentaal tmnsp~tsslon users assert 
that access ~s Inadequate 

Some of the demands for o p m g  the Nahon's 
transrmsslon system are undoubtedly self-semg 
These users want semce at low embedded-cost 
rates and seek transrmssion access to avoid the 
sunk capital costs of generatmg n t s ,  s M m g  
these costs onto other users Many of the propos- 
als, however, would mtd acceptance of hqgher 
mcremental-cost rates and cannot be summanly 
dxsmmsed as self-servmg and contrary t o  the pub- 
kc interest 

Discussion 

On the whole, it seems Imhkely that the voluntaqy 
access pokues m place today wdl provlde s f i u e n t  
and econormcd transrmssion access for wholesale 
sellers and wholesale buyers of electnuty--espe- 
elally those needmg long-term contracts However, 
some prommng Incremental changes have begun 
to occur m the industry recently The more prom- 
nent of these are &cussed below 



Recent Transmission Access from its transm~ssion assets because of lts comrmt- 
Agreements 

Few uthtles grant long-term open access to all en- 
hhes that request it In some recent FERC cases, 
however, some uthttes have agreed t o  provlde 
transrmssion access, generally as a conhtron for 
FERC approval of a uthty proposal or action (for 
example, a merger or proposal to sell power at 
market-based rates) Several of the more unpor- 
tant cases, both completed and pendmg, are 
&cussed m some detad m Appenckx B and are 
bnefly summanzed here 

Turlock and Modesto 

In 1988, FERC approved transrmssion agreements 
between P a d c  Gas & Electnc Company (PG&E) 
and two of its captrve wholesale customers the 
Turlock and Modesto Irngahon Dlstncts In both 
cases, the Comrmsslon approved a 20-year regula- 
tory bar- whereby the wholesale customer 
would receive certam firm transrmssion and power 
servlces at embedded cost-based pnces while 
PG&E would be authonzed to charge "market- 
based" pnces for certam coordmatron servxces The @ Commusion approved PG&EYs request for market- 
based pnclng because it judged that the company 
had mflluently rmttgated its market power, m 
general, by its offer of cost-based semces and, m 
part;ldar, by its trammsion comtments  

Neither agreement allows the captave customer to 
resell reserved trmsmtssion servlce, and m both 
cases the transrmssion semce ls provlded between 
speufic recapt and dehvery pornts Both these 
features restnct the market acbntaes of the whole- 
sale customers and help t o  insulate PG&E from 
competrbve pressures that mrght o t h e m e  be 
exerted agamst it 

PSI Energy 

In 1990, FERC approved a proposal by PSI Energy 
(formerly Pubhc Servlce Company of I n h a )  to 
sell up t o  450 megawatts of long-term, h n  power 
at market-based rates m exchange for a comrmt- 
ment by PSI to  open its transrmssion gnd. FERC 
approved PSI'S program on the bas=, fist, that 
PSI is not a do-ant firm m its repon and 
consequently lacks market power over generation 
and, second, that PSI denves no market power 

ment to provlde open-access transrmssion semce 
to all utilties, IPPYs, and QF's 

FERC requrred PSI to back up ~ t s  obkgahon t o  
provlde transmssion servxce by agreemg t o  sus- 
pend its market-based power p n m g  should FERC 
recelve and uphold a thwd-party c o m p h t  about 
the lack of tunely transrmssion semce 

PacifiCorp-Utah Power & Light Merger 

FERC conhboned its approval of the merger of 
PaclfiCorp and Utah Power & Lght on the com- 
pany's acceptance of an absolute oblrgahon, over 
the long term, t o  provlde h transrmsslon semce 
to any power producer, not mcludmg QF's, at cost- 
based rates 

FERC's condhons were accepted by the two 
compames and the merger was consummated m 
1989 In so domg, the company agreed t o  place its 
coordmatton transahons at mk. T ~ I S  aspect of 
FBRC's condxtaom IS mewed as p ~ c u l a r l y  oner- 
ous by many compames m the mdustry Whether 
it IS burdensome rn practace remams t o  be seen In 
any case, such a comrmtment s a M e s  the Federal 
mterest m ensunng that &(rent rnterstate elec- 
tnmty transahom are not unnecessarily Impeded 
by uthhes or local authontaes However, t h ~ ~  
"Utah condxtron" IS not the only means of domg 
thls 

Wisconsin Power & Light 
Transrmss~on T d  

In 1990, FERC accepted a transrmssion t a d  
under whch W~consm Power & Lght Company 
(WP&L) effehvely became an open-access pro- 
vlder of hmsmumon semces No regulatory 
bargam was Involved at the Federal level The 
WISCOI~SII~ Pubhc Semce Comm.rssion, however, 
estabkshed a pohcy that requued its junsd~ctional 
utihtzes to implement jolnt t ranmsion plallnlng 
and to file transmzssron semce tar&% 

Thm State pokey m e s  the poss~bd~ty of jomt 
Federal-State partnerdups to estabksh adequate 
transrmsslon access FERC has authonty over 
transrmsslon rates, but cannot (except m a few 
unkkely urcumstances) order nonbcnrmnatory 
access Here, the State, whch has no authonty 



over the pncmg of transrmsslon semce, ~s m 
essence ordenng access If Wxsconsm's action 
passes judrclal smutmy, the groundwork for pos- 
slble Federal-State cooperation d have been hd. 

Under the t a d ,  WP&L wdl provlde both firm and 
nodinn transrmssion semce to any uthty, mclud- 
mg QF's and IPP's, &om eXLStmg f a d h e s  at 
embedded-cost rates If new faclkties are needed, 
WP&L d provlde semce under separate, negoti- 
ated agreements approved by FERC Although the 
t d  does not specrfy the transrmssion pnce to be 
charged If new faciht~es must be b d t ,  ~t must 
ultunately be "just and reasonable" under the 
Federal Power Act Thus far, FERC has reqwed 
a cost bass for the pnce of firm transrmsslon 
semce under t h ~  standard 

The WP&L tariff allows transrmssion between 
flexible receipt and dekvery pornts, but does not 
allow the semce to  be resold. The flexlbhty 
offered to customers by the &st conhhon xs 
somewhat offset by the restnctlveness of the 
second 

Pendug Cases 

Several cases are pendmg at FERC, rncludmg the 
Western Systems Power Pool extension and the 
Southern Cakfonua Ehon-San Diego Gas & 
Electnc merger These cases suggest that the 
trend toward voluntary offers of transrmssion 
semce xs contmumg Issues related to mergers, 
market power ~1 nonfirm transrmssion pncmg, 

and FERC's authority to order transrmssion under 
Section 207 of the Federal Power Act are also 
rased by these cases 

FERC adzons m these pendmg cases WID substan- 
t d l y  affect the evolution of transrmssion pokcy 
The current strategy at FERC appears to rely on 
case-speclfic developments No genenc action on 
access or pnclng has yet been proposed or an- 
nounced by FERC, thus ~t IS not yet clear where 
the Comrmssion Intends ~ t s  case-speclfic adlons t o  
lead or what pnnuples d gude ~ t s  actlons m 
future cases As &cussed below, there would 
appear to be slgm6cant benefits from the develop- 
ment and articulabon of a more general transrms- 
sion pokcy 

Notes 

1 See Alfred E Eahn, The Emnoms of Regzdatzon, Vol II, 
p 119 

2 See Report of the Fedeml Energy Regulcrtory Commrsswn 
Tmnsmasswn Task Force, Table 2-5, p 47, for cost per 
lnlowatthour of transmttmg power over Merent sized h e s  

3 After these projects were canceled, V i a  Power and 
Amencan Electnc Power reached agreement on the construe- 
hon of new extra-bgh-voltage transmiss~on lines that w111 
make it posslble for projects m t h s  part of West V i a  to 
sell power lnto Virgrnra startu~g m the mid-1990's 

4 Congress of the Uruted States, Office of Technology Assess- 
ment, Electnc Power WheeZzng and Deatang TechnoZogtcaZ 
Conszdemtmns for Increased Competatwn, May 1989 



e 3. Pricing and Related Terms for Transmission Access 

The ReZ~tionship Between Pricing generation markets (addressed m Chapter 11, the 

and Monopoly Power t h rd  and fourth pomts mhcate how a transrms- 
sion owner rmght mdwectly avoid provldmg access, 

As noted m Chapter 2, the mhcal transmrssion and the last addresses the focus of thm chapter, 
=sue Eaung the mdustry ~s how to deal mth the namely the relabonship of pnclng and the use of 
potenhal exerclse of market power by some owners market power 
of transxmssion fad t i es  In t h  regard, both pnce 
and pnonty of use are crucial to determmmg 
whether access to transrmssion hnes ~s m fact 
meaningful to an independent power producer, 
quahijmg Eadty, or other wholesale seller If the 
pnce of semce for a long-term contract IS not 
specdied mth  a reasonable degree of certamty, a 
prospedave wholesale seller cannot know xf a 
canckdate powerplant ~s econormcally feasible, 
especially because m many cases the seller would 
have no transmusion alternatxve If the semce IS 

not firm (or ~s firm for only a part of the contract), 
the seller would not know rf it could always get its 
power to market 

The Nabonal Independent Energy Producers, 
whch represents nonutdzty generators, states the 
Issue m greater d e h l  

In speufic compebhve mtuataons, utzhhes whch 
own and control transrmsslon fadltles may exer- 
use market power over competators If they- 

* Make transmss~on acceee avmlable to afiil~ates 
whrle denymg access to compeiztors 

+ Deny transmmon accem to favor competmg 
proposed rate-based plants 

+ Refuee to make pubhc tranammon capaclty or 
avada?nl~ty dormahon 
" 

Delay mgmng letters of Intent to provlde wheel- 
m g  semce t o  supphers wluch prevents those 
aupphera &om meetrng biddmg deadhes or 
other bxddmg requuementa 

Make access avrulable to all, but Impose pnces, 
terms or con&bons on transrmse~on aervlce for 
n o n f i a t e d  entibee that make projects unfea- 
slble or uneconormc * Of these five pomts, the &st two relate t o  how a 

transrmswon owner could block compebtion m 

What examples are there of transrmssion owners 
actually uslng then market power? Few cases of 
outnght refusal to ather wheel or othennse 
provlde semce ex& The most celebrated IS the 
two-decade-old Otter Tazl case, m whch a utlkty 
that demed access was penahzed on a n h t d  
grounds The more recent cases descnbed below 
dustrate the dd3culty of separatxng access from 
pnung Issues Specifically, these cases demon- 
strate how the ut&ty owmng the knes can use 
pnung and pnontrzatxon t o  h t  use of trans- 
m i o n  knes by wholesale buyers or sellers of 
power 

1 The Geneva, ~ O I S ,  mumapal electnc system 
m 1986 exerased its contractual nght to drop its 
local suppker, Commonwealth Eckson, and ob tm  
only transxusslon servlces from Edmon, upon 
1 year's nohce However, Geneva was unable to 
arrange for access at a transrmssion pnce that 
would make it econormcal to purchase power &om 
its new suppker In a 1986 decision, the Federal 
Energy Regulatory Comrmssion (FERC) found 

By the terms of the agreement, Edmon was to 
enable any of its wholesale customers to pursue 
altemahve power supply omom under reasonable 
parameters Implrcrt m such an ammgement must 
be an ugreement that trunsmrssron servrce wzU be 
p d  reasonably r e h u e  to exsturg serums bang 
pmv& by the uklzty [ltalrcs added] 

FERC noted that Eckson proposed a rate approxl- 
mately four tunes the pnce that had been quoted 
to  Geneva dmmg its evaluation of supphers The 
FERC declslon conhued 

Whatever ulbmate £indmgs the Comrmas~on rmght 
make Wlth regard to  the ment of Edwon's pnclng 
structure or, conversely, lte a&-competahve effects, 
we know at the  polnt that the fillng wlI m e & -  
ately subject Geneva to an observable prejuhce or 



haadvantage m the power supply market that mil 
not be remeched through later refunds * 

2 In the Northeast Uthties (NU)/Pubkc Semce of 
New Hampshue merger case currently before 
FERC, smdar lssues are rmed by the Vermont 
Pubkc Semce Board, a wholesale purchaser of 
electnc power 

NU's pohcy thut a customer zn need of trans- 
mrssron serurce recezve such servrce & under 
terms drctcrted by NU--the lugest electnc uklrty m 
New England and often the on& &&$y wrth the 
facalrtaes to provrde such tmnsmtsszon--itit rececve 
such servzce&on the wndztwn thut the customer 
does not challenge the terms of sentrce [before FERC 
or the courtal-~s patently unreasonable and ren- 
ders madequate much of the essenhal rnterstate 
semce available m New England 

Under the t e r n  of [contractual con&tzonsl the 
customer 1s obhgated, for the hfe of rts transrms- 
sron agreement, to pay a& or a pro mta portwn, of 
the costs of new constructton or modrficatwn of 
tralLSmrsston ~h~ whzch detemnes are 
[ r e g d ] ,  whenever NU makes that d e t e m a -  
hon NU'S prrrctrce holds potentzal transmzs- 
smn customers hostuge to l n d e t e m t e  future 
charges as a conchhon of aemce f!l7hrs pructzce 
zs unduly &cnmz&ry zn that NLPs sales cus- 
tomers, parttc&rly zts Mave bad, are apparently 
not subject to thzs wndrtron fir wntznued servlce, 
although wntznued seruzce to them mqy also #an- 
tnbute to the d for such new or modzfied f d z -  
tzes '' [italics addedl 

Vermont complans that NU'S transrmssion semce 
prackces are &scnmmatory rn two respects &st, 
NU'S long-term tranermssion service contracts &s- 
clam any obhgatzom *to construct or mod@ rts 
transrmssion fadhes" to ensure conhnuahon of 
the transmenon servlce If new or moafied trans- 
m m o n  fadtaes are reqtured m order to conbue 
the semce, the tranarmeaon semce customer has 
the optaon of ather contn%utmg to the costs of 
these f a d h e s  or &econhnumg the service Second, 
NU currently follows the practrce of not commzttrng 
to provzde tmnsmrsswn semzce to m t h w  uttkty 
where to do so would utterfire wzth W s  ubdzty to 
use z t s  transmrsswn system to make off-system sales 
from rts generrrtron capacaty to reduce the cost of 
servlce to W s  nutzve bud customers, and to sell 
the output of zts own generataon to zts own nutzve 
load customers btalrcs addedl 

' I Y u  b p u t e  rmes a key Issue NU, qmte reason- 
ably from its vlewpornt, wants to rrrrmrmze its own 
customers' rates (and maxlrmze shareholder re- 
turns) and therefore d eve  lts own uses pnonty 
over the uses of others, mcludmg those who seek 
firm servlce contracts If a transmusion user mth 
a long-term contract to use the h e s  wants to  
contmue usrng them for h n  semce, it must pay 
some or aLl of the costs of expandmg the capauty 
of the h e s  

3 The Wuconsm Pubhc Serv-ice Commuslon, m a 
recent order, addressed s d a r  Issues when it 
stated 

The monopoly control of "bottleneck" facllibes has 
also permitted the o m g  uhhhes t o  allocate the 
benefits of the trammenon system optundy for 
therr own ratepayers mthout considerataon of state- 
wde leastcost planmng, or statewde efficiency of 
uee Allocatzon on t h s  basis 1s unldsely to be egtuta- 
ble or to provlde the statemde effiuency for whch 
the system rs bang planned and budt 

It should be noted, of course, that even pokues 
deslgned to rn-e statemde effiuency (or to  
mmmue statemde average rates) may reduce 
effiuency on a r e~ona l  or nahonal baas I n h d -  
ual State comrmssions cannot be expected t o  
applaud pokues that have the potentad to  r w e  
them conshtuents' rates m the s m c e  of broader 
effiuency goah 

An Important corollary %sue IS whether a u a t y  
must sacdice its own short-term sales m order t o  
prov..de long-term access Such a pokcy rmght 
requue the user to  pay for any upgrades needed t o  
accommodate use of the transrmsslon system m 
the near term, when the user IS brought on h e  
Under t h ~ ~  pokcy, a uthty also would charge a 
reasonable (perhaps embedded-cost) rate for the 
use of h e s  that do not need upgradmg, but would 
then treat the user as an exlstrng par$ of the 
system If the "reasonable rate" went up over tune, 
it would go up the same amount as for other 
system users, mcludmg retad customers, and thus 
dl would share on a pro rata bas= m the costs of 
system upgrades needed t o  provlde contmued 
s m e  

Would thLs h d  of pokcy cause losses t o  the 
transrmssion-omg utlktg by malung it forgo 
economc transachons? T ~ I S  type of pokcy would 
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cause a utjlty to forgo economy transactions only 
lf the utzbty could not provlde upgrades needed t o  
serve all users m a h e l y  manner Then, a choice 
would have to be made for pnonty of use 

PaclfiCorp (m its merger mth Utah Power & 
hght) and PSI Energy (m its recently approved 
market sales program) both agreed that firm 
transrmssion wilI have pnonty over nod im  uses 
of the gnd, even those that mght o t h m s e  
benefit native-load customers ThLs pnonty appkes 
equally to expanslon plannmg and operational 
uses of the gnd The fact that some members of 
the industry can arrange to operate ther  gnds 
under rules of pnonty that apply equally to the 
industry and its customers suggests that problems 
of pnonty of use are not viewed d o r m l y  across 
the lndustrg and may be partrcularly dd33cult to 
solve 

The question of whether ut&bes could reasonably 
be expected to provlde needed upgrades ~s b- 
cussed further below 

* Transmission Pricing in the 
Absence of Market Power 

The reasomng thus fat IS that m cases where 
transrmsslon owners have slgnrficant market 
power over h transrmsslon servlce, them con- 
duct must be constramed by regulation E n s m g  
that transrmss~on servlces are pnced m an eco- 
normcdy sound h h o n  and provided under 
reasonable contractual con&taons whde mpromng 
the access con&txons m the lndustry IS a sl@- 
cant challenge for FERC and other mterested 
p h e s  a t  present Economcally sound pncmg of 
trawmxssion servlces promotes good declslon- 
m a h g  m the generabon and transmslon sectors 
of the mdustxy by promotmg trades that are 
economrcally ef3Eiuent and dLscourag.mg trades that 
are not 

A report lssued by the Nahonal Regulatorg Re- 
search Instatute (NRRI) finds that margmal-cost 
pnung for transrmssion would tend t o  promote 
good dec~sionmalung and would be more appropn- 
ate than embedded-cost pncmg8 In t h ~ ~  new, 
long-term mcremental-cost pncmg d eve the @ correct signals about real resource costs to users of 
long-term fkxn transrmssion servlce 

S d a r l y ,  short-term margmal-cost pnces wdl eve  
correct pnce signals to users of nonfirm trans-- 
slon semce, where short-term marg.mal costs m- 
clude a measure of congestion costs Iftransrmssion 
fachtxes are constramed m the short term The 
NRRI concept of short-term margmal costs corre- 
sponds closely to that advocated by the so-called 
MIT group, whch fhvors a form of spot-market 
p m g  for short-term, nodinn transrmssion ser- 
vice 

As the NRRI report pomts out, not only ~s it 
mportant to get the pnces for mdmdual transrms- 
sion semces nght, but it IS also cntical for the 
overall functiomng of the market that customers 
have a d l e  choice between firm and nonfirm 
semces In that way, when the spot pnce of 
transrmssion nses because of congehon, custom- 
ers who do not 7K19h to pay the resulhg hgher 
pnces for no* s m c e  WI.U be able to subscribe 
to firm semce mstead The spot market, then, wdl 
provlde signals that S e c t  the demand for h 
transmumon servlce, whch, lf the semce IS pnced 
at expansion costs, d slgnal that adhtaonal 
transrmsslon capacity IS needed 

The report of the FERC Transrmssion Task Force 
took t h ~ ~  reasomrig a step further and addressed 
the posslbh* of so-called "vmttaged pnang" m 
whch, among other h g s ,  native-load customers 
and off-system customers would be treated Mer -  
ently !l!hs concept rnvolves natxve-load users pay- 
mg embedded costs for the transrmssion servlce 
that they receive bundled together mth generatxon 
servlce W~th t h ~ ~  concept, offqstem customers 
would pay rncremental costs for firm semce and 
each customer would m ad&tion pay the mcremen- 
tal cost of the gnd at the tune the long-term, firm 
tr-on contract IS m t d y  negotiated and 
approved. 

Former FERC Comrmssioner Stalon has carefully 
exarmned four alternakve p n m g  regunes for long- 
term, firm transrmssxon semce lnvolwng vanous 
combmakons of pokues c o n c ~ g  incremental 
versus embedded-cost pncmg, and whether or not 
nntage pnang IS perrmtted for off-system us- 
ers lo All of Stalon's alternatives have embedded- 
cost p n m g  for the nabve load. He concludes that, 
of the four alternatxves considered, mcrementd- 
cost pncmg for all off-system users would best 
promote the Nation's econormc efficiency objectwe 
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He pomts out, however, that embedded-cost pnc- 
mg IS fhmhar t o  regulators and IS poktically 
attractive In adhtion, dLscrvlllnatmg among off- 
system users mth vlntage pzlang can also be 
pohhcally attractive to regulators and can be 
thought of as a form of "grandfathe1111g/ an 
acceptable regulatory practice m many mstances 
Consequently, whde the efficient choice m Stalon's 
new ~s n o n & c m t o r y  mcremental-cost pncmg, 
he expects that a less effiaent embedded-cost 
standard or a mtagmg standard ~s kkely to be 
adopted. Gwen the mportance of makmg effiuent 
use of the Nabon's energy resources, a pokhcally 
dnven standard could be extremely costly 

These pncmg Issues are compkcated matters that 
may reqwe several years to sort out completely 
The sortmg-out process could be accelerated If 
FERC were to move forward mth  a rulemakmg 
process concerned mth  transmuision =sues related 
to access, pnung, contracbng, and capauty expan- 
sion plRnnlng In the meantune, the lndustrg has 
proposed some mterestmg approaches that FERC 
has found to be just and reasonable PSI Energy's 
program, described m more d e h l  m Appenb B, 
mvolves embedded-cost pnclng for semce from 
emtmg assets and mcremental-cost pncmg when 
new Eaclkbes must be Mt PSI Energy and FERC 
were able to move forward on PSPs baslc proposal 
by acknowledgmg that PSI'S calculataon of mcre- 
mental costs, If and when new fadtaes are 
needed, must meet the Comrmssion's "just and 
reasonable" standard. The W~consm Power & 
Lzght (WP&L) transm~~sion tanfFenvlslons a s m -  
lar regulatory solutaon to the need for new Each- 
bes 

The WP&L tranmusion tariff 1s also an example 
of an mdustry-sponsored approach for deahngmth 
one aspect of the quahty-of-semce =sue It per- 
rmts systemmde t r a n m i o n  semce as opposed 
to pomt-to-pomt semce Systemmde transrmssion 
was also a feature of the Gulf States Uthties 
settlement mth Sam Rayburn Cooperatwe PSI 
Energy's recently approved program does not have 
systemmde access, but does allow receipt and 
dekvery pomts to be ad,lusted xF the buyer agrees 
to pay any mcremental costs These examples 
suggest that the mdustry IS capable of addressmg 
the quality-of-semce =sue m productive and 
movahve ways 

Another aspect of semce quahty of interest t o  
transmsion customers IS whether firm transrms- 
sion semce can be resold In the PacltiCorp-Utah 
Power & Lght merger, FERC requred that cus- 
tomers be allowed t o  resell h transrmsslon 
semce In thLs wtance, r e s e h g  was seen as one 
way of checlnng the merged company's market 
power over no* transmmlon-a flexlbly pnced 
semce Smdarly, PSI Energy also allows trans- 
rmssion semce to be resold, although the market 
power Issue does not anse t o  the same degree m 
th~s case because PSI offered to cap nonfirm pnces 
a t  cost The Large Pubhc Power Councd, an 
assouation of transnussion-ommg mumapal 
utllties, has called for r e s e h g  m its transrmssion 
reform proposal In contrast, the WP&L transrms- 
sion tanE does not allow resehg ,  although 
restnctzon IS tempered by the systemmde charac- 
ter of the semce m the &st mstance These 
mdustrg-sponsored lzlltiatives suggest that resell- 
mg can be dealt mth m the context of current 
mstitutions 

The recent regulatory experience strongly suggests 
that FERC has adequate authonty to deal mth 
pnung and other terms and condhons of trans- 
rmssion servlce, mcludmg such Issues as whether 
to d o w  r e s e h g  and whether systemmde or 
pornt-to-pomt semce IS appropriate The unan- 
swered quehon IS whether FERC can address the 
transrmssion owner's obhgation to serve with its 
current authonty-a topic &cussed below 

Will Adequate Transmission 
Capacity Be Provided? 

I.. ths sehon, we return t o  the =sue of whether 
it ~s reasonable to expect a uthty to provlde 
adequate capaclty at reasonable pnces over tune 
for both exlstmg and potenha1 transrmssion users 
The reader wdl recall that some uthties have 
recently accepted such a proposihon m cases 
before FERC Three factors affect the capacity 
expansion Issue (1) the ease of bddmg new h e s ,  
(2) new technologies for upgradmg e&mg h e s ,  
and (3) a hukoncal perspedave 

Regardxng new h e s ,  the FERC Transrmsslon 
Task Force found that m the 19809s, more than 
29,000 cucult-rmles of extra-bh-voltage t ransm~~-  
sion h e s  were b d t  whlle only about 100 urcurt- 
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mdes were on the "troubled h e "  bt pubhshed by 

@ 
the North Amencan Electnc Rekabhty Cound 
There IS no queshon that the pubkc ~s lncreasrngly 
aware of enwonmental Issues, and that t h  
awareness makes it more M c d t  and expensive 
t o  buld new knes The FERC Transrmssion Task 
Force concluded, however, that "the b m e r s  t o  
b d h g  new transrmssion lmes do not seem 
forrmdable when mewed &om a nataonal perspec- 
trve Some ddEculties may exlst m densely popu- 
lated resons, however " The fact that several new 
rntrastate and rnterstate 500-lnlovolt h e s  have 
been proposed m the East m the last several 
months suggests that the rndustry bekeves that 
environmentally sensitme, carefully planned knes 
can stdl be constructed. It remams to be seen 
whether these h e s  can actuaIly be constructed 
Problems m s i h g  transrmsslon h e s  may well 
mcrease as concern about the health effects of 
electromagnetic fields mcreases 

As for e b g  transmusion h e s ,  new technolos- 
cal mprovements, collechvely known as Flexrble 
AC Transrmssion Systems (FACTS), could sign&- 
cantly rncrease the capabhty of esmtmg transrms- 

@ =on h e s  i used on a mdespread bass 

For example, an Apnl1990 General Electnc pubh- 
cataon, Systems Innovatzorts, presented the results 
of a study of an appkcation of one of the FACTS 
technoloses, a thyristor-controlled senes capaci- 
tor Under present concktaons, a certam crxhcal 
transrmsslon corridor IS capable of tranmttmg 
5,000 megawatts whde mthstandung the loss of a 
500-kalovolt h e  However, mth  the adhtaon of the 
FACTS technology, the mterfhce s capable of 
transferring an adbtional 1,200 megawatts, or 
6200 megawatts m all. The Electnc Power Re- 
search Inslatute (EPRII) has found that apphcatlon 
of several Merent  FACTS technolo~es on a par- 
tmdar transrmsmon comdor of 5,000 megawatts 
can almost double the power-carrymg capauty 

EPRI eves  several other examples of how thrs and 
other FACTS technolo~es, some of whch are stJl 
a few years away from commeruahzataon, can 
rncrease transrmssion capauty on exlstmg h e s  
Combmed m t h  data demonstratmg the number of 
new knes built m the 19807s, FACTS suggests that 
needed capaclty mcreases can be pronded 

From a h toncal  perspective, utrlrties have been 
able to promde transrmssion for the needs of thelr 
nabve-load customers mthout apparent exception 
For most of the post-World War I1 penod, electnc- 
ity demand was grolng at about 7 percent yearly, 
much hgher than the average nataonal growth 
rate today of about 2 to 3 percent Given thew 
hlstoncal success, it does not seem unrealzstic that 
utihties could meet a reqwement for transrmssion 
semce that mcludes some new 16rm users, pro- 
mded that the utrlrty = even adequate tlme to 
b d d  or upgrade capacity However, sunply mpos- 
mg the obhgataon to pronde thrs semce mthout 
ensunng adequate returns &om domg so puts 
captive-customer rates at m k  and creates rncen- 
tives for delay However, aven an adequate 
amount of tune to add capauty, an econormc pnc- 
mg regme, and contract terms that set reasonable 
servlce pnontaes, there should be no reason to 
s a d c e  future national efiiaency 
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* 4. Reliability, Dispute Resolution, and Planning 

Reliability Is Crucial 

The rmportance of the transrmssion system's 
rekabhty cannot be overemphasized Rehabhty 
here means the abhty t o  ensure that power IS 

dehvered to customers and that power outages are 
Infrequent The costs of large-scale, extended 
outages (for example, the blackouts m the North- 
east m 1965 and m New York Clty m 1977) can be 
great An accumulat~on of smaller outages also 
mposes srgmficant costs 

There have been debates over what consbtutes an 
adequate level of r ehbk ty  m the electnuty 
~ d * ~ x y  The rndustry's typical standard for 
pl-g purposes has been that there should only 
be 1 day m 10 years d m g  whch electnuty would 
not be avadable due t o  msufficlent generataon 
Thxs rare outage would be caused by a lack of 
adequate generatmg capauty, lack of adequate 
rnterconnehon to unport power, or some combma- 
bon of the two (Not mduded would be outages 
caused by acts of nature, such as tornadoes, hur- 
ncanes, or nolent thunderstorms, these outages 
affect h b u t a o n  h e s  more often than larger 
transrmssion b e s  and are generally locakzed m 
nature ) 

Given the costs of new generatmg and transrms- 
slon capauty, some commenters have wondered If 
a somewhat less stringent standard, perhaps 1 day 
m 5 years, mzght not be more cost-effectrve Alter- 
nabvely, some utiktaes are be-g t o  expen- 
ment mth Upmduct dxfferenbabon," offenng 
Merent degrees of rekabhty to customers at 
Merent rates Some large users have the abhty 
to reduce operabons or to generate power n t h  
backup equipment, and so could accept mterrupt- 
ible rates that e n t d  an occasional loss of servlce, 
others requre conbual hgh-quahty electnuty 
servlce to  avoid large econormc losses 

!I'~Is analysw wdl not attempt to assess what 
constitutes a cost-effective level of rekabhty It 
wdl smply assume that whatever the appropmte 
level ls, an mcrease m transrmsslon access ought 
not t o  change the level 

Assurmng the control and operataon of the trans- 
rmssion system stays exactly as it LS today, how 
mght transrmssion access decrease reIlab32tyv 
One must understand the nature of electnuty 
transrmssion to appreuate the technical lssues 
assouated mth mcreased transrmssion access 

Eleclmcity does not flow along a defined, preckct- 
able path from the generator to the ultmate end- 
user Instead, it flows along mdtlple paths Thrs 
means that contractually prescribed transrmssion 
paths are largely a fihon because bulk power 
transa&ons smultaneously affect many h e s  m a 
transrmssion network The actual cLvxslon of power 
over the vanous h e s  depends on the loadmgs on 
those h e s  and can vary mdely over tune The 
summation of the flow over the vanous paths can 
cause an effect known as loop flow Thus, a power 
transaction between two uthtles often d affect 
the transrmssion system of other utfities that are 
not pahes  to the transaction 

Therefore, httle rnslght mto the power transfer 
capabhty of a uthty ~s gamed by evaluating the 
avadable capauty on a slngle transrmssion cwmt 
What needs to be determrned IS the amount of 
power that can be safely carned by the pohon of 
the network under conslderabon 

The amount of power that can be transferred be- 
tween parts of the network IS also sdqect to 
rebabhty constramts Rebable system operation 
requues that there be some excess capauty m the 
system to handle contmgenues-loss of a genera- 
tor or transrmssion h e  System loadmg d gen- 
erally be kept below a krmt that ~s expected to be 
safe for at least a 30-mute penod If any mgle  
component LS lost Thus, one or more urmts wdI 
mtenhonally be loaded at less than full capaclty so 
that the system can respond to contlngencles 

Coordmabon of power flows xs handled by the 
previously mentioned control areas Currently, 
there are about 150 control areas mthm the lower 
48 States and xnterconnected southern Canada 
Each control area ~s responsible for m a t b g  
generataon (plus purchases &om other control 
areas, -us sales to other control areas) wrth 
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load. To accurately match generation and load, 
automatrc control of generation LS requred mthm 
the area and each area controller must know about 
scheduled power flows mto, out of, or across the 
regxon and must be able to plan for them Un- 
scheduled flows could cause econormc harm (for 
example, by forung the use of less econormc plants 
than would have been used If the flow had been 
properly scheduled) and m the extreme could 
cause loss of semce because of changes m system 
conhbons such as h e  overloadmg or undervolt- 

In adhbon to possible problems caused by un- 
scheduled power flows through control areas, area 
controllers must also be able to control emergen- 
ues by bemg able, a t  a mmmum, to turn generat- 
mg fadties--mcludmg quwllfvmg fad t i es  (QF"s) 
and mdependent power producers (IPP's)--on or 
off or otherwise &connect them &om the system 
Bemg able to bpatch  generatmg fadt res  to a 
greater or lesser extent also can Improve system 
stabhty Uthhes generally wdl not slgn contracts 
mth QF's and IPP7s unless they meet m u m  
rehab* standards such as a h g n e s s  to be 
&connected m emergencies In the last few years, 
the abhty t o  &patch has become either a requre- 
ment or a major nonpnce factor m competitrve 
biddmg for power 

The challenges posed to transmrsslon area control- 
lers by greater numbers of QF"s and IPP7s are m 
pmaple not much Merent  from those posed by 
the tremendous expansion of the system over the 
past several decades Loop flows could mcrease, 
but ubhties have heretofore managed ather to 
Ignore or to reach voluntary agreements on loop 
flows, and pertinent new accountmg methods and 
technoloses are bemg exarmned. New equpment, 
new soflxvare, and new trauung procedures rmght 
all be needed. However, even adequate tune to 
adjust, and wlthout a very large mcrease m the 
number of entities s e e h g  transrmssxon access, 
there seems to be no reason why Increased trans- 
rmssion access should cause decreased rehabhty 
T h  IS the conclusron of both the Office of Tech- 
nology Assessment (m Electric Power Wheelzng 
and Dedzng, May 1989) and of the Large Pubkc 
Power Councll (LPPC), a group of pubhcly owned 
uthties, most of whom own large transrmsslon 
systems For mstance, the March 15,1990, LPPC 
Transrmss~on Access Task Force paper states 

Adhhonal suppl~er and wholesale customer access 
can be provlded wzthout jeopatdrnng rehabdzty 

LPPC's transrmes~on pohcy supports increased 
access to aupphers and wholesale customers and 
LPPC beheves t h s  can be accomphshed mthout 
jeopardmng reliab~llty However, ~t is lmperatlve 
that certam aclaons be taken by the mduatry to 
ensure that theee new players mll not jeoparchze 
rehability [~talics added] 

The LPPC paper then ksts a number of such 
actaons These would include the enforcement of 
t e cbca l  reqwements so that new generatmg and 
transrmss~on equpment conforms mth uthty 
standards The abhty of new supphers and whole- 
sale customers t o  be &patched or curtaded must 
be compatrble mth econormc and emergency use of 
exzshg u a t y  generatmg systems Operatronal 
control of the network must be retamed by utzhties 
and power pools because, to protect the transrms- 
slon system, they ultmately have the responsibIk- 
ty and physlcal abhty to control transactions 
between nonuthty suppkers and wholesale cus- 
tomers mth no generatmg capauty 

Dispute Resolution 
and Planning Procedures 

a 
Wholesale trade and mtemegxonal transfers may 
contmue to mcrease, thereby creatmg a need for 
new or upgraded h e s  w1th.n and between geo- 
graphc reeons As more new entrants press for 
access, there wdl mevltably be &agreement about 
how much capauty rmght be a d a b l e ,  for what 
tuneframe, at what cost to the exlstmg system, 
and at what pnces The result d be an mcreas- 
mg need for ways to resolve dmputes and for 
closely related new planmnp. procedures 

Dlspute Resolution 

As we have seen, m a m t m g  rekabhty m a 
regune of more open access means that the net- 
work wdl have to accommodate a larger number of 
buyers and sellers A larger number of partrcl- 
pants creates more opportumhes for bpu tes  over 
access and the terms of access If these &putes 
cannot be settled m a tlmely manner, system oper- 
ahon and hence rekabhty could suffer as mdtrple 
parties stake clauns for a h t e d  amount of trans- 
rmsslon capauty 



Hence, the mentable &agreements r e g a d n g  the 
amount of avadable transrmssion system capacity 

@ must be resolved by some enkty These could m- 
dude regulators, groups whose pnmary quakfica- 
taon is t e c h c a l  knowledge about how the gnd 
operates, or as a last resort the courts (arguably 
the least quakfied to mterpret t e h c a l  =sues) 

Given the surge of Interest m mcreased access t o  
the gnd, and Sven the precarious balance between 
monopoly ownershrp of the gnd and potential anti- 
trust ddEculhes lf those who deslre to use the gnd 
cannot get access, there may be sigmficant reason 
to worry that courts rmght m the end be the arbi- 
ter of terms and conchtions of access T ~ I S  worry 
should be shared not just by utdhes, whch would 
have to hve mth the declsions of the courts, but 
also by others mterested m mammmng econormc 
effiuency Although it goes mthout saylng that 
the arbiter of such b p u t e s  must be neutral, an 
arbiter mthout adequate t e h c a l  knowledge 
could make declsions that unnecessarily cause 
s@cant econormc harm. 

The extent to whch the Federal Energy Reg- 
ulatory Conmussion (FERC) mght  be able to 
enmurage access and assocuited terms and con&- 
taons IS explored m Chapter 6 of h analysm 
However, several proposals for voluntary h p u t e  
resolution have been made recently For mstance, 
a group of proposals mth some common character- 
lstics mclude those of the National Rural Electnc 
Cooperative Association, the Consumer Energy 
Council of Amenca (CECA), and the Large Pubhc 
Power Councd 

The LPPC proposal would allow mestor-owned 
and pubkcly owned uthties and QFs and IPP's t o  
jom a voluntary assouation that would u t h e  the 
talents of people mtunately f h m h r  m t h  the gnd 
to resolve transrmssion access dlsputes Members 
would be bound by the deusion of the arbitrahon 
panel The LPPC sees t h ~ ~  voluntary method as far 
superror to relylng on the courts and pornts t o  
other voluntary lndustry orgamzabons, such as 
the Instrtute for Nuclear Power Operations and 
the North Amencan Electnc Rekabrlrty Councll 
and its reaonal councils, as precedents for its 
proposal 

1990s Problems, Prospects and Polzczes, whlch 
calls for the creation of an arbiter to "resolve 
mpasses among the states m plannmg, sltmg or 
certlfylng multutate transrmssion lmes " CECA's 
large advzsory comrmttee for ths study mcluded 
the execuhves of several mvestor-owned elednc 
ut&ties as well as representatives from most other 
groups mterested m the electnuty mdustry, 
mcludmg regulators, pubhc uthties, enwonmen- 
taksts, consumer bokes, and government officds 

The CECA proposal would attack a problem M- 
ferent from but related to the problem addressed 
by the LPPC proposal The LPPC proposal would 
referee Issues related to the terms and concktions 
of access, whde the CECA concept would attempt 
to  deal wrth the closely related Issue of how to 
ensure that the transrmssion capauty needed to 
unplement greater access and transfers of power 
wdl be b d t  It would do so by prondmg a forum 
for resolving &agreements of p h g  and s i b g  
of new h e s  m the context of bmdmg arbitration 
CECA's arbxiration mechamsm would be estab- 
kshed as part of an agreement among States to 
form Regonal Transrmssion Plannmg and Certlfi- 
cahon Coordmation Boards (RCB's), the fu l l  
purpose of whch ~s e x p h e d  below If b m b g  
arbitration mthm an RCB agreement or as a 
result of other agreements among States &d not 
occur, CECA recommends a Federal "court of last 
resort," created by new leguhtion, m which the 
burden of proof would be on the complamant, 
whether the complamant was proposing or oppos- 
mg a proposed new h e  

Another lmportant fador m s r h g  transrmsslon 
h e s  ~s the clear and growing pubkc concern about 
the possible health effects of electnc and magnetic 
fields (EMF'S) The CECA proposal calls for a 
vlgorous Federal research effort unto EMF effects, 
t o  resolve uncertamhes about the posshle health 
mpacts of these fields CECA also suggests estab- 
lishment of an mternahonal clearinghouse to  
compde and clssemmate research, mth  costs 
shared between the government and pnvate 
sectors W y ,  the RCB7s would be a useful 
forum through wlvdh States could adopt d o r m  
standards for d e a h g  mth  EMF ermssions 

CECA recently released a new study, Transrnzs- 
smn Plannzng, Sztzng and Certzfcatzon zn the 
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P1-g and &pute resolution are closely related 
because new planrung procedures could remove or 
mtigate the need for cbspute resolubon by en- 
a b h g  transrmsslon "have nots" to become trans- 
rmssion "haves " 

At the outset, it ~s useful to  consider mergers as a 
particular type of solution that may help to faclk- 
tate plannmg, although mergers are not plannvlg 
tools m themselves Mergers may be important 
because they could help reduce one b c e n t i v e  to 
econormc provlslon of transrmssion the b a h a -  
txon of ownershp that allows a transmuslon 
owner to block hghly benefiual transmuslon 
capacity that must go through several uthty 
terntones Thus certam mergers could help re- 
move bottlenecks, m that a merger could "mtemal- 
ne" the net econormc benetits &om wholesale 
transactzons m t h  one system 

Clearly, however, mergers can have the opposite 
effect For example, m the merger of PaufiCorp 
and Utah Power & Lxght, FERC was concerned 
that the merger would decrease the number of 
competmg corporate transrmssron comdors m the 
western Rockg Mountam area from two to one, 
thereby harrmng those ur need of transrmssion and 
decreasmg economxc a u e n c y  It was for h s  
reason that FERC concktioned its approval of the 
merger on, among other t;hungs, firm transrmsslon 
access for wholesale buyers and IPP sellers 

New phmmg possib&hes can be charactenzed as 
f h g  m four areas statemde phnmg,  reg-lonal 
regulabon and pIannmg, jomt ownershp of trans- 
rmssion h e s ,  and FERC actmtaes FERC a&n- 
taes m t h s  context are not strrctly planning 
measures They are mcluded here, however, be- 
cause they can have effects on efIiuency s d a r  to 
some of the other measures proposed These actam- 
ties could Include contmuataon of the present 
pohcy of con&tiomg mergers and utikty power 
sales at market-based rates on tranmusron access 
as well as exploration of potentidy e a t m g  but 
unused powers m the Federal Power Act 

Statemde plammg can also help solve the balkan- 
nation Issue, m the sense that any bottlenecks 
tnternal to the State would presumably be re- 
moved to m-ze effiuency gams mthm the 

State for those enhhes n t h  nghts to  use the 
translll~sslon gnd. In most cases, one would expect 
for h reason alone that statemde plsrnnlng mth 
a goal of mn~lmlxlng effiuency would kkely be 
better than not havlng statemde p1-g In t b  
context, statemde planalng means havxng the 
regulators p m d e  lncentlves for juns&ctronal 
utrkties to conduct jomt resource planrung It does 
not mean havlng regulators do the actual system 
pl-g Regulators would -tam thew tra&- 
bond role of renewmg and approving utkty 
resource plans 

Whether statemde pl~nnlng would solve the eco- 
nomc meffiuenues that would exlst because a 
wholesale seller, such as an IPP, rmgbt not be able 
to sell ~nto markets other than its host ut&ty 
would depend on several factors States do not 
have authonty to set pnces for transrmssion 
services, and thelr power to order wheekng ap- 
pears to be qute Irrmted FERC normally asserts 
junsckctaon over wholesale transactions even when 
all the uthtaes lnvolved are m h  a smgle State 
FERC's rataonale, whch has been supported by 
the U S Supreme Court, ~s that any power trans- 
ahon  lnvolvlng at least one uhhty mterconnected 
mth a uthty m another State, or mth a uthty 
that has an interstate connehon, c o h t u t e s  an 
Interstate power flow Because of the k h l y  
~nterconnected nature of the electnuty system, 
nearly aU wholesale transactions meet t b  mtena 
and thus are subject to FERC'S jUllS&~tl~n 

Yet, State regulators have powers of persuasion 
that are relevant, even If expkut authorities are 
laclung It ~s therefore posslble that statemde 
p l a ~ l n g  could mclude "voluntary" prov~sions for 
s tatmde wheekng at reasonable cost for whole- 
sale sellers wlthout prevlous nghts to use the 
system, lf the State regulators want such a pohcy 
and potentad legal obstacles are resolved,, 

A test case of thLs approach ~s already under way 
m W~consm As noted m Chapter 2, m 1989, the 
Wuconsm Pubhc Semce Comml.sslon lssued an 
order calLng for estabhshment of a statemde 
-sxon system based on smgle-system 
mtegrated planm.ng and operated pursuant to 
long-term jomt use and cost-shanng agreements 
The order also reqwres transrmssion-owmng 
uhhbes t o  file wheekng tan& mth FERC The 
W1sconsm Comrmssion's new ~s that effiuency 



g m s  wdl result from provlhg all of the State's 
utdtties, pubkc and pnvate, the opportunity to a jomtly take part m the planmng, operation, and 
ownershp of a statemde transrmssion system All 
but one of Wisconsm's major mvestor-owned 
u*taes are currently challenpg provisions of the 
order before State court and FERC 

An mportant Issue regardmg statewde plannmg 
LS whether such pl-g could mcrease rntrastate 
&uency but harm, or at least not help, znterstate 
effiuency Suppose that construction or upgrade of 
a certam h e  mthm a certam State would allow 
two m-State utllrties to mmmme the= jornt costs 
of produhon, considering only the resources 
m t h  the State Suppose also that stdl greater 
effiuency would result If the utlkties b d d  or 
upgrade a *rent, znterstate h e  and share the 
benefits with several out-ofstate uthties In this 
case, the statemde plan would c o d c t  mth effi- 
uent cost mmlmlzatxon, and could even prevent 
cost mmmwatxon, because once the h e  IS btult or 
upgraded the uthtaes would be much less kkely t o  
budd the second, mterstate h e  

Alternatxvely, suppose that the most econormc 
potentd market for an IPP ~s m a neighbonng 
State, but that the only uthtaes to which it could 
sell its output under a p e n  statemde plan, other 
than its local uthty, are other Instate uthties 
Here, the State, through its plan, has helped the 
IPP and promoted effiuent use of energy by 
broademg the IPP's potential market But the 
absence of regonal plammg has prevented the 
most econormc use of t b  resource 

R e ~ o n a l  plannlng and regulataon potentially could 
atheve some of the mul-te benefits that could 
elude s t a t d e  pl-g For mstance, rf such 
p-g and regulation were effectwe, bottlenecks 
that affect effiuency across several States, not just 
one, could be dealt mth  IPPYs and other wholesale 
sellers could have access t o  a larger market, and 
purchasmg uthties could have access to  a greater 
number of sellers Regonal plannrng could resolve 
the possible m c u l t y  posed by statemde planmug 
whereby a transrmssion or generation project that 
mR3nmlzes effiuency m h  one State u h t  lm- - 
pede an even more h solution 

Reaonal planmng, however, also could cause mef- 

regulatory hurdle on top of exlstrng regulation m 
several States, it could hmder the already d&cult 
process of gettmg needed Eachtles b d t  However, 
lf it provldes a process that not only helps a h e v e  
reg-lond efficlenues, but also reduces the regula- 
tory hurdles faced by these econormcal new pro- 
jects, then regonal planrung or regulation would 
be benefiual CECA'S recent proposal to estabhsh 
RCB's t o  coordmate the plannmg, sitmg, and 
certdication of new knes seems to prormse move- 
ment rn thrs duedion In adhtion to encourapg 
r e ~ o n a l  planrung, the RCB's would multaneously 
offer a mechimum for dmpute resolutaon 

Another proposal that could a h e v e  r e ~ o n a l  
efficlenues LS that of former Comrmssioner Susan 
F Tierney of the Massachusetts Department of 
Pubhc Uthtxes Her proposal to create a formal 
marketplace for generation wthln the New Eng- 
land Power Pool (NEPOOL) has four principal 
features 

All utlLty or nonutrlrty projects mside or out- 
side NEPOOL that pass a market test would 
become Tool Planned Units " 

All such mts would be ekmble for the access 
and transrmssion pnclng terms currently avad- 
able under the NEPOOL agreement (for exam- 
ple, pool transrmssion f a d t y  rates, whch do 
not vary mth Wance) 

The current embedded-cost transrmssion rates 
would be replaced mth margmal-cost rates 
based upon the full costs of btuldmg new trans- 
rmssion facllrties 

The revenues from these new rates (apphed to 
all new wheelmg contracts) would provlde a 
fund to pay the full costs of aU new bulk power 
transrmssion f a u h e s  m the regon 

Jomt ownersbp of transrmssion h e s  would allow 
t r a n s m i o n  "have nots" (who today are often 
wholesale buyers) to have greater access to poten- 
tlal markets A pokcy of greater jomt ownershp 
would c e r t d y  help those who would be new 
members of the transmuslon owners' "club," and 
m that way would enhance competition wgnfi- 
cantly 

fiuencies- If ~t becomes slmply a burdensome 



- 

mw, DISPUTE ~ O L U T I O N ,  AND PLANNING 

However, jomt ownershrp probably would Dve only 
h t e d  help to entzties that do not become jomt 
owners For example, a wholesale buyer who for 
one reason or another does not or cannot become 
a jomt owner of transrmssion capacity would be 
helped only to the extent that the adhhonal 
owners would provlde the potenhal for competition 
among transrmssion sellers Wholesale sellers 
would be helped by jomt ownerdup either by 
becommg jomt owners or by berng able, through 
greater numbers of trausrmssion owners, to access 
markets that were formerly closed to them 

T m g  from achons that can be taken at State or 
reaonal levels to actions at the Federal level, 
there are two types of possibIkhes for lncreasmg 
transmxsszon access, although both are not stnctly 
plannmg procedures These options are (1) con- 
b u a h o n  of FERC's pokcy requuvlg transrmssion 
access as a quzd pro quo for approval of parhcular 
utd~ty proposals that rmght not be *just and 
reasonablen or o t h e m e  legal mthout transrms- 
sion access t o  rmbgate market power and (2) a 
reexarmnabon of FERC powers under Sections 
205,206, and 207 of the Federal Power Act 

Contrnuation of FERC's case-by-case, qud  pro quo 
pokcy, as m several mergers and proposals to sell 
power at market-based rates, d lnentably be a 
slow process W e  t h s  approach has the w t u e  of 
mcreaslng understandmg of the eeects of depar- 
ture &om trahbonal ways of domg busmess, it 
may not lead naturally to the development of a 
coherent and workable framework. Development of 
a comprehensive pokcy, possibly m c l u b g  legal 
reform, would be desrable and would have the 
advantage of avoidmg the creation of a patchwork 
of Merent  and posslbly conihctmg approaches 
Conhuabon of the current case-by-case approach 
IS kkely to create a patchwork that depends on 
whch uthhes come before FERC mth requests 
that motivate FERC to requrre transrmssion access 
as a qrud pro quo, on the s p e d c  facts m each 
such case, and on the det;uls of each such deusion 
In adhtion, uncertamty regardmg case-speclfic 
outcomes may &bit compames fkom commg to 
FERC mth  mergers and other proposals that 
would themselves enhance effiuency 

The common theme of the five nongenenc ap- 
proaches above-mergers, the three State or 
resonal ideas for statemde plannmg, regronal 
planmng, and jomt ownerdup, and the contmua- 
hon of FERC's present pokues-ls that each can 
contnbute somethmg to decreasmg the transrms- 
sion owner's abrkty t o  exercse market power by 
mcreasmg trans~luss~on access, but each repre- 
sents only part of a comprehensive solutron 

L o o h g  further out m tlme, a more comprehensive 
poky would estabksb a less balkamzed regulatory 
soluhon to a problem that itself ls partly caused by 
~ndustry balkamzatzon FERC could move m t b  
dme&on by m b b g  a r u l e m b g  process on 
transrmssion access, pncmg, contractmg, and ca- 
pauty expanslon p lann~~~g,  t h g  lnto account the 
importance of avoidmg c o d c t s  between laws and 
obkgatlons at the State and Federal levels There 
may be unused powers m the Federal Power Act 
that FERC could use to  mcrease tranamssion 
access m a more broadly appkcable manner Alter- 
natively, there nvght be ways m whch State auth- 
onhes, mth  the= abhty t o  d u e n c e  uhhhes to 
offer t r a n w i o n  access, could be combmed mth 
FERC authonbes to estabksh pnces and terms for 
the use of transrmssion h e s  These concepts are 
explored further m Chapter 6 

Notes 

1 John A Casazza, Wnderstandmg the Transmlssron Access 
and Wheehg Problem," Publrc Utrtz.taes Fortn~htZy, October 
31,1985, pp 3542. 

2 See &chard J Plerce, Jr , "Who Will Mandate Access to 
Trausm1sslon. FERC or the Courts'" m Arblrc UtJrtres Fort- 
nrghtly, March 29, 1990 

3 See Robert E Burns, "Legal Impehents to Power Trans- 
fers," m Non-Tech& Impedunents to Power Transfers 
(Nahonal Regulatory Research bhtute, Kern Kelly, ed.), 
September 1987, p 74 

4 See George R Edgar, 'Wisconsm Lmes," m Pl lbk  Power, 
July-August 1989 



e 5. Which Entities Should Have Access? 

As noted m earher chapters, three types of &-ms 
want a greater degree of access to the mtegrated 
transrmssion system These are wholesale sellers 
(utzhties, quakfyrng fadties,  and independent 
power producers), wholesale buyers (generally 
uthties that want to purchase all or part of then 
needs from other p e e s ) ,  and r e t d  users (gener- 
ally large mdustnal customers) 

To judge the appropriateness of greater access for 
each of these groups, economzc effiaency, equzty, 
and relzabzlzty cntena are &cussed 

Economic Eficiency 

Four effects related to econormc effiuency should 
be considered. Two of these are large and positive, 
leadmg to garns m effiuency, and two are rela- 
trvely small, posslbly leadmg to losses m effiuency 

@ Potential Econormc Efficiency Gains 
in Wholesale Transactions 

As &cussed m Chapters 1 and 2, transrmssion 
access for wholesale seUers of power d most 
M y  lead to a more effiuent electricity generataon 
market ' I hs  ~s the first type of gam ur econormc 
effiuency Wholesale sellers would mclude uthtres 
w t h  excess capauty that have been unable to get 
theu power to buyers as well as new faahtres that 
have demonstrated m compehtave bids that they 
are among the least expenswe options avadable 

Potentd efiiuency gams also can result from 
access for wholesale buyers The possibIkty of 
1osl.g wholesale customers would arguably make 
utzkbes more cost-consuous and more flexlble mth 
respect to rate d e s m  and servlce by enhancrng 
market ctsapkne, whxh currently exrsts only to  
the extent that large customers rmght be able to 
self-generate Today, wholesale power markets 
generally (nth  the exceptxon of sales to "caphve" 
wholesale customers) lnvolve nerghbonng or 
nearby utJ1tres s e h g  &m or economy power to 
one another or pdclpatmg m a power pool Such 
markets are ahve,  espeually m tunes of excess 
capacity, but it ~s also true that such wholesale 

markets would W y  be sigdicantly more compet- 
itive If many "capkve" wholesale buyers, m most 
cases purchasing from the local utxhty m whose 
servlce area they are located, were actively pur- 
chasmg on the open market 

Thu analysrs does not attempt to deterrmne how 
many wholesale buyers are neededmthm a reDon 
to create a workable, competitive market How- 
ever, t o  the extent that Increased access fachtates 
an expansion m the number of wholesale custom- 
ers purchasmg on the open market, there = reason 
to bekeve that, over h e ,  wholesale power rmght 
be substanidly more cost-effiuent For these effi- 
uenues to be reahzed, however, open trmrmsslon 
access would be requlred 

These effiuenues would come about because 
u t i be s  would have to compete more strenuously 
not only to retam theu own (no longer caplave) 
wholesale customers, but also t o  expand the= sales 
to other wholesale buyers The hkely result would 
be substantial cost redudrons such as those seen 
m hghly competatxve mdustnes where there are 
no captive customers UtlLties would have new 
Incentives to conduct them busmess more effi- 
ciently Regulators would be able to observe w h h  
uthties are able to sell power at the lowest cost, 
an Impetus to  lower costs at all utrkkes 

Sometames t h s  potentd cost reduhon 1s referred 
to as the gam t o  be had h m  "pencd sharpemg," 
for example, by reduclng the costs of one's opera- 
txon In fhct, the gams may be more substantd 

In the short term, a utltty n t h  excess generatang 
capauky could offer a "&count rate" to retam a 
wholesale customer, much as uthhes mth excess 
capaaty have offered &count rates t o  large 
mdustrxal customers durmg the 1980's However, 
over a e  only those ut11~bes that could budd or  
acqure new sources of power at low cost would 
expand them base of wholesale customers Thus, rf 
a ut&y deslgned a power-purchase auctzon poorly 
or &d not -e the cost of new powerplants, 
lt would sell less power and would therefore b d d  
less The same would be true of a utlLty that f& 
to  b d d  plants econormcally 



Would these same effiuency gams also be present 
If retad buyers, m adhiaon to  wholesale buyers, 
have access for purchases on the open market7 
Although the answer cannot be known n t h  cer- 
m t y ,  it seems unkkely that much added eE- 
clency would be gamed Presumably, over tune, 
the abhty of wholesale buyers t o  choose among 
many wholesale sellers would weed out the less 
effiuent budders and operators Most uhhtnes 
would have reduced costs m other ways m re- 
sponse t o  the mcrease m compet~tion Access for 
wholesale sellers such as qualrfylng f a d b e s  and 
mdependent power producers should b m g  the 
most effiuent nonuthty generators to market 
Thus, the added benefits of r e t d  transrmsslon 
access are hkely t o  be small 

Potential Economic Efficiency Losses 
m Wholesale Purchasing 

Transmmion access will not always engender 
unproved effiuency Some transactsons may "wheel 
money" rather than wheel power Ths  phenome- 
non occurs when the transactson ~s motmated by 
Merences m average, embedded-cost rates be- 
tween e t n e s  rather than Merences m m a r p a l  
product-lon costs An rndmdual utrtty may expen- 
ence a sharp lncrease m its average cost of semce 
followmg incorporation of an expensive new gener- 
atmg plant ln to  its rate base The near-term 
mcrease ~s exacerbated by the "front-end loadmg" 
of the capital cost of new plants Wholesale buyers 
d naturally seek to purchase power &om a 
neighbomg uhhty m t h  lower embedded-cost 
rates However, lfthe two utihtzes are members of 
a centrally &patched power pool, the composibon 
of plants actually produung the power rmght 
remam unchanged, even though there has been a 
change m contractual arrangements If there ~s no 
physical change m plant &patch mthm a reson, 
there are no savlngs m aggregate regonal produc- 
taon costs Thus, there ~s no effiuency benefit 

Alternatnvely, rn a few cases costs could actually 
rncrease For example, suppose the new seller sells 
h power, based mostly on older coal plants, at 
a total pnce of $0 05 per Inlowatthour, but at a 
short-term margmal production cost of $0 03 per 
lnlowatthour Suppose the prevlous seller's pnce 
was $0 07 per lolowatthour, but m t h  short-term 
margmal producbon costs of $0 023 per kdowatt- 
hour In t h s  example, econormc effiuency ~s 

harmed because short-term costs have increased 
from $0 023 t o  $0 03 per kdowatthour (The bed 
costs, reflectedm the $0 05 and $0 07 per kdowatt- 
hour total costs, are sunk-already spent-and so 
do not enter a calculation of econormc effiuency 
today ) Whether such rnefficienues occur depends 
m part on Federal Energy Regulatory Comrmssion 
power-pnung rules 

A specla1 subcase of the genenc problem of "wheel- 
mg money lnstead of powerw would mvolve pubkc 
power-generatmg plants Ofien, these plants are 
b d t  mth  low-mterest Federal loans, and them 
owners have no obkgatxon to pay Income taxes 
Both of these cost reductaons, everythmg else 
equal, gve pubkc power projects a cost advantage 
over plants b d t  by other enhtles, even takmg rnto 
account the deferral of mcome tax payments and 
other tax mcenhves for mvestor-owned utzkties 
Currently, some pubkc power budders have excess 
capauty The p o t e n d  econormc a u e n c y  problem 
rmght come about If a pubkc power utrtty were to 
appear to be lower m cost than an mestor-owned 
uth* for a power sale only because of the Federal 
subsidies avadable t o  pubkc power utlkties There 
would be an effiuency gam lf the short-term costs 
of the pubkc power uthty were lower than those 
of the mvestor-owned utlkty However, lfthe lower 
total costs of the pubkc power entity & w e d  the 
fact that it had hgher short-term costs, economtc 
effiuency would be harmed 

Even though there may be some cases where effi- 
uency could decrease m the manner described, the 
net lmpact of transrmssion access for wholesale 
buyers on efEiuency ~s hkely to be qute  positnve 

The second posable type of a u e n c y  loss has to 
do w&h the "promgal son" Issue, and agam the 
poteniaal efEuency loss ~s small relatzve to the 
p o t e n d  effiuency gaur In the utlLty context, a 
" p r o w  son" zs a wholesale customer that  deals 
m t h  other suppkers when lower pnce alternatives 
are a d l e ,  but then seeks to return to ~ t s  
o-al suppker, at  embedded-cost rates, when 
those alternatnves happear  If the utilzty has an 
obhgaiaon to provlde power to the prohgal son, it 
rmght be r e w e d  to b d d  new plants on short 
notace when the prohgal son returns Any generat- 
mg resource that cannot be constmcted m a short 
tlme penod-such as coal and nuclear technolo- 
ges-could not be considered, even If it rmght 
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have been the most econormcal mth a longer plan- 
lllng honzon 

Ways t o  deal mth cases where new wholesale 
transactions mght Increase short-term costs need 
to be mvestlgated Regulators need to ensmlne 
pnclng pohues carefuuy to ensure that they do not 
facrktate lneffiuenues m regxonal bpatch  If, as 
we expect, regulators can find such solubons, then 
the possibAty of these h t e d  efficiency losses 
could be mmlml./red, while the potentml efficiency 
g a m  mhcated above could be adueved 

Equity Issues 

The eqmty question anses most prormnently mth 
both the stranded rnvestment and the prohgal son 
lssues 

Stranded Investment 

Suppose a utrkty has budt generatmg capauty to 
serve not just its retad customers, but also a long- 
tune wholesale customer located entuely mthm its 
s m c e  area For each of these classes of custom- 
ers, the u th ty  has the legal obhgation to provlde 
the amount of power requested. The utrkty there- 
fore bud& enough capaclty to serve both 

Suppose then that the wholesale customer finds, m 
a h e  of general excess capauty such as occurred 
m the 198OYs, that it can get wholesale power a t  a 
lower cost elsewhere, most kkely un the form of a 
mulbyear contract If the buyer then leaves its 
orxgmal suppher, that suppller ~s left n t h  excess 
capauty--capac~ty that must be pad for by re- 
maz~llng (mostly retad) customers or by sharehold- 
ers, or marketed through off-system sales If the 
o@ supplyrng u a t y  had hown the buyer 
was gomg to "leave the system," it would not have 
b d t  thu capauty The excess capauty caused by 
the decmion of the buyer t o  leave the system IS 
called "stranded mvestment " W e  stranded m- 
vestment occurs m unregulated md-es as well, 
and can be thought of as an rnducement to  make 
good =vestment deusions, the uthty's obhgahon 
to  serve means an obkgabon to mvest and thus 
creates an equrty Issue not faced by unregulated 
firms 

Rate reform could reduce the mcentive for whole- 
sale customers to leave the system Tra&tional 
uthty ratemalung exacerbates the rate Meren- 
tials resultmg from the incorporation of costly new 
generatmg capauty lnto the rate base because it is 
heady  front-loaded, that E, the plant's capital 
cost ~s loaded more heady onto its earller years of 
operation. (State co-sions somewhat modera- 
ted front-loadmg dunng the 1980's by mug rate 
phase-ms Phase-ms lessened the degree of h n t -  
loadmg, but rarely e h a t e d  lt ) 

Prodigal Sons 

Suppose that the wholesale buyer m the above 
example h d s  another seller and mgns a firm 
7-year contract mth that seller However, dunng 
the 7 years the amount of excess capacity m the 
area dmuwhes to the pomt that few utddxes, 
mcludmg both the o n p a l  seller and the new 
seller (mth the ?-year contract), have much excess 
capacity When the contract expues, the wholesale 
purchaser cannot find a new arrangement to  its 
hhnlp It rmght then go back t o  the o n p a l  utlkty 
rn whose semce terntory it IS located, and de- 
mand that it be provlded power at a (presumably) 
low-embedded-cost wholesale rate 

The ongmal s e h g  uthty asserts that it has no 
capauty to sell on a h basrs because ~ t s  reserve 
capaclty IS low Notwlthstandmg the l o ~ c  of h 
argument, ut&tres fear that pohbcal pressure on 
State and Federal regulators would enable the 
wholesale buyer, the returavlg ''prod& son," to 
force the ongmal seller to sell power a t  embedded- 
cost wholesale rates In turn, the s e b g  uthty 
would have to embark on a crash construcf~on 
program or purchase costly h power on the open 
market t o  meet its obhgatron t o  serve all its cus- 
tomers, mcludmg the prodgal son In all likeh- 
hood, the cost of the constru&on or purchase 
program would not be fully compensated by the 
embedded-cost rates pad  by the retummg whole- 
sale buyer Once agam, the extra costs-here, the 
Merence between the embedded-cost rate pad by 
the p r o w  and the extra costs the u a t y  must 
spend to satisfy its servlce obkgatron-would be 
borne largely by the r e t d  customers o r  the share- 
holders A pokcy that would allow a prohgal utll- 
ity to return to its ollg.mal suppker at rates that 
would lmpose -eased costs on others IS consid- 
ered by most partles to  be mequtable 



Effiuency xssues are a t  stake as well. The abhty 
of a wholesale customer to  return to its host uthty 
and receive embedded-cost servlce, for example, 
may encourage excesswe n s k - t h g  by the cus- 
tomer, smce the customer knows that it has a 
"safety net" rf its supply plans do not turn out 
well Mk-takmg of h sort by wholesale custom- 
ers may faclktate ms@uent nsk-takmg on the 
part of ut&ties that wdl be dscouraged from 
undertbglong-lead-tlme projects mth more nsk 
m favor of projects mth low nsk and short lead 
trines, even though the latter projects may be less 
& ~ e n t  

Potential Solutions 

Two observahons emerge from thu &cussion 
Frrst, of the enhtzes seekmg transrmsslon access, 
only wholesale sellers do not necessarily cause 
stranded mvestment or prodzgal son equty a- 
culties (that rs, sales to utibhes conduchng power 
auchons do not create such problems) Second, 
transrmsslon access for wholesale buyers should 
emphamze development of equtable resoluhon of 
the stranded mvestment and pr&al son Issues 

Two trends seem W y  to reduce the importance 
of the stranded Investment problem over lame 
&st, as generahon s m c e s  become more compeb- 
hve, pnce Merent& among utikhes are kgely to 
become smaller These smaller M e r e n d ,  m 
turn, d reduce the mcenhve for wholesale 
customers t o  seek off-system suppkes Second, 
most utrLbes can be expected to have less excess 
capacity m b  a few years as demand contmues 
t o  grow Generally, rf a s e h g  uthty has kttle 
excess capauty today, the stranded ~nvestment 
problem d be dmmmhed to an extent The 
s e lhg  ut&ty mqght even have no object;lon t o  
loslng the customer lf that would allow the u a t y  
to avoid bwldmg a plant Under these urcnm- 
stances, a wholesale purchaser rmght be able to 
leave d o u t  penalty 

Amekorabve stratemes are avadable to deal mth 
the pro&gal son problem For example, the pro&- 
gal could return If it were w d h g  to pay the 
zncremental costs ~t lmposes on the s e b g  system 
Alternatavely, If there were enough transrmssion 
access to allow the pro&al to choose from a large 
number of p o t e n d  suppkers, there would be no 
need to reqwre the omgmal seller t o  supply power 

on anythmg but a voluntary basrs, because there 
would be a compehtlve market for wholesale 
power 

Fmdy, ~t may be posslble m contracts between 
wholesale buyers and sellers to estabhh a system 
of "exlt" and "entrance" fees that could provlde a 
market solutlon to the stranded investment and 
pro&gal son problems 

Reliability Impacts 

As &cussed prenously, r ekbh ty  would be 
affected by the number of new players, the fre- 
quency of thew transachons, the degree of central 
control requzred or allowed for sqch transactxons, 
and the mstitutaonal arrangements worked out to 
accommodate more open access The 1989 OfEce of 
Technology Assessment report, Electnc Power 
Wheeltng and DeaZzng, found that the transrmssion 
system could accommodate greater competrhon 
However, it also found that 

The greatest challenge wdl be to mantam the 
coordmahon of the bulk power system as an mte- 
grated whole when many drfferent enhtzes are 
mvolved. Raptd change d l  entrul the greutest 
nsk If mplernented unwisely, compebhon eaedy 
could result m hlgher casts and lower relrcrbrlrty 
because cruclal functzons such BB economc dispatch 
would not work as effechvely [ ~ t a h p s  added] 

Some analysts have noted that the roughly 30,000 
megawatts pronded by quaLfylng fhdtxes (QF"s) 
entenng s m c e  ur the 1980's do not seem to have 
adversely affected rekabhty, m the sense of m- 
creas~ngthe possxbxhty of blackouts They conclude 
from this that transrmsslon access wdl not cause 
rekabxhty problems, and they note that several 
electnc uthhes have test~fied to that effect 

There are several reasons for the lack of adverse 
Impact One appears to be contractual condzhons, 
for example, QF's must meet certam rehabhty 
mtena. Another reason ~s probably that, m most 
sectaons of the country, the amount of QF capauty 
E stdl relatively small and u a h e s  and power 
pools have had the tune to a&ust to the newcom- 
ers m then mdst A thud ~s that many or most 
QF transactions take place w i t h  one control area 
and mvolve scheduled sales to the control area 
operator; they do not reqwe wheehg through 



another uthty's system Fmally, many bidzkng 
auchons for new power sources mphutly or ex- 
phutly take rnto account the location unpads of 
proposed generatug fauhtxes on the transrmssion 
system 

In the future, greater transrmsslon access may 
mean more transfers between control areas, m- 
volvlng transactions where one or more p d e s  t o  
the transactaon wdl not themselves be control-area 
utdxties T b  could mean, absent expkclt agree- 
ments between the control areas and the new enb- 
taes, and absent contmued adherence to North 
Amencan Electnc Rehab& Council operabond 
cntena, that unscheduled power transfers could 
take place, possibly upsettmg the operation of the 
g d  Whde there IS no obnous reason why such 
agreements could not be forged, it ls unportant to  
note that these agreements must be reached or 
mandated m order to malnt;un rekabdxty 

In summary, it seems clear that to =tam h h  
standards of rekabhty--standards cruual not just 
to mmmumg costs, but also t o  ensunng agamst 
blackouts mth great econormc consequence-any 
opemg up of the transrmssion gnd to new users 
should proceed at a measured pace Thzs would 
e v e  transm~~slon owners and controllers adequate 

tune to develop the capabdxty to deal Wlth the 
lssues that would be razsed by the presence of new 
users mthout j e o p a r h g  rehabrkty m any sense 

Conclusions 

In summary, Increased access for wholesale sellers 
and buyers can lead to long-term effiuency gsuns 

Access for wholesale buyers razses equty lssues If 
these Issues can be resolved, there IS prormse of 
slg.cuficant econormc g m  Rehabhty lssues would 
not be overly ddEcult If reasonable agreements 
between control area and non-control area enhhes 
can be reached. 

With retzul access, eqzuty problems are &a more 
=cult than mth wholesale access The rehabIkty 
Issues are much more dBcul t  because of the huge 
number of potentla1 retad buyers that could want 
access Efficiency g m s  would be quesiaonable, 
except perhaps for the largest of retail buyers 
wiikng to pay appropnate entry and exlt fees 
Given the crucial need to mamtam the rekabhty 
of the transrmssion system and the unexplored 
cost accountmg problems, r e t d  access ~s not a 
recommended pokcy at ths tune 



6. Transmission Policy Options 

Thu chapter &cusses options for transrmssion 
pokcy These options are considered at the level of 
a nahonal energy strategg; that ls, we treat only 
broad lssues that can command the attention of 
the Adrrrrmstrabon and perhaps the Congress, and 
leave to regulators the resoluhon of the many 
Issues that d surely m e  as broad pokcy EI 
mplemented Because we are concerned mth gov- 
ernment pokcy, an important option not consid- 
ered here IS that of industry forrmng a voluntary 
association to solve transrmssion duputes mthout 
government a h o n  

As the prevlous chapters have mhcated, much IS 

changmg m the electnc power lndustrg These 
changes are occurring for many reasons, and the 
theme runnurg throughout these reasons ls effi- 
uency and competition Many now beheve that 
greater access to transrmssion can make the 
wholesale market for electnuty more compehtive 

Some observers of the rndustrg beheve that, 
absent slgnrficant progress toward a greater 
degree of nonbcnrmnatory access, lawsulk; 
calkng for access t o  transrmssion may be brought 
and be successll In essence, thLs would put the 
terms of access and use m the hands of junes and 
judges Many rndustry observers contend that 
Junes and judges would be unkkely to design 
effiuent terms and conbfaons for transrmssion 
access and use T2lls task u better left t o  those 
mth a sokd t e h c a l  understandmg of the trans- 
ms lon  system Thus the worst outcome for 
mcreased transrmssion access rmght be a senes of 
court deusions not sohdly grounded m engrneenng 
and economcs 

If t b  krnd of outcome IS t o  be avoided, progress 
should be made through government pohcy leader- 
s h p  The optlons below encompass three broad 
approaches t o  1ncreasL.g nondscnrmnatory whole- 
sale transmslon access 

The Case-by-Case Approach 

Option 1. Continue the present case-by-case 
approach at the Federal level and at the 

State and regonal  levels (includmg volun- 
tary proposals for access and use) 

Even mthout any genenc regulatory or legdative 
adzon, many mcremental changes are occumng 
At the State and reglonal level, there are Wlscon- 
sm's s tatmde plan and the proposal for equakz- 
mg New England Power Pool (NEPOOL) terms 
and conhhons for wholesale sellers to enable mde- 
pendent power producers (IPP's) and qualzfylng 
fachhes (QFs) t o  wheel power across several utd- 
itles for the same rates as NEPOOL member 
uthhes 

There are various other proposals for reg-lonal 
a&on These would mclude the proposals of the 
Large Pubhc Power Councll, the Nahonal Rural 
Electnc Cooperabve Assouahon, and the Con- 
sumer Energy Councll of Amenca, and other pro- 
posals that cover a mde range of Issues, &om 
resonal p b g  and regulation t o  dupute resolu- 
hon (for sitmg of transrmssion h e s  or for deudmg 
terms and conhhons for access) 

At the Federal level, the Federal Energy Regula- 
tory Commission (FERC) has made it clear that 
transmsion access EI a key concern m p r m h g  
a remedy for the ant;l-compehhve effects of pro- 
posed mergers and market-based pnmg propos- 
als FERC has mhcated that utAties that deslre 
market pncxng for generahon sales must be d- 
mg to allow other enhties to use theu transrms- 
sion systems under nontkscnrmnatory conhhons 

In the recent Terra Comfort, PSI Energy, and 
Entergy Semces cases, FERC mbcated that a 
uthty that owns transmssion h e s  that could be 
used by competators and that wants t o  sell power 
to an a & o m g  utdxty at market rates (as opposed 
to tracktaonal, embedded-cost rates) omll be much 
more Uely to obtam FERC approval If, at the 
tune cornpetahon for a sale takes place, ~t makes 
transrmswon capacity avadable t o  potential com- 
pehtors Such an offer would demonstrate that the 
utahty has mtxgated ~ t s  market power over com- 
pektors (that IS, the power t o  prevent them &om 
competing by deny~ng them use of transrmsslon 
fac&ties) Having made such an offer at 



reasonable transrmssion rates, the uthty could 
make a crebble clam that a market rate for its 
power sales ~s a competabve rate Without allowmg 
others t o  use its transrmssxon h e s ,  a lack of 
sellers rmght be an mdicahon not of lack of mter- 
est m s e h g  power, the reasorung goes, but of 
mabhty of potentla1 compebtors to  secure neces- 
sary transrmss~on semce 

As menhoned, m some cases FERC has requued 
u a t i e s  to commzt to W b g  or upgradmg capac- 
ity for those reqmmg Em t y a n m i o n  semce 
and, after a length of tlme deemed appropnate to 
secure added capauty, provlde h semce to 
others before they can use the system for them 
own economy transactaons FERC has j d e d  t b  
conditaon on the ground that it encourages ut&bes 
to construct needed transmaon Insofkr as gen- 
e m  transrmsslon pohcy IS cpnsidered, thu ap- 
proach IS problematac &st, it depends on a uttkty 
wantang s o m e b g  unusual, such as a merger ap- 
proval, fiom FERC before access can be a h e v e d  
Second, it may be meffiaent An efE~ent  approach 
would always assign the hghest t ransmaon pn- 
onty to the trade of greatest value, but the FERC 
approach could halt coordmataon trades, xncluhg 
those of h h e r  value, to meet the firm transrms- 
sion needs of others ThLs happens when transrms- 
sion cannot be expanded to meet the needs of 
others because leg.ltmate enwonmental or other 
obstacles prevent transmuslop expansion 

T h d ,  h s  approach rases famess concerns and 
the potential for confkct mth State regulators 
because the utd~ty's retad customers typically 
must pay for these transrmsslon h e s  m the 
absence of wholesale trades by other users fie- 
quently, the extra capacity on these kaes was 
Installed to perrmt economy transadaons that 
lower retad rates It may be u d k  for others to 
have first call on the use of these assets whde 
r e t d  ratepayers have the $ h a t e  kabIkty to 
cover thew costs, dependmg on the pnce at whch 
access ~s provided. 

If FERC had clear authonty to order wholesale 
transrmsslon access, as proyided m ophons 2 
and 3, h "con&onS approach would be unneces- 
sary FERC would be better able to adueve &or- 
m t y  of result and to coordqate its efforts n t h  
those of State regulators 

Despite the considerable amount of case-by-case 
change, it IS not clear whether the movement 
toward mcreased transrmssxon access ~s bemg or 
d be reasonably coordmated. Partly because of 
the patchwork character of the vanous efforts, pro- 
gress may be slow under optaon 1 and perhaps 
eventually mcomplete The "patchwork problem" 
could be rmbgated conwderably, however, If FERC 
were to develop general pohues toward transrms- 
sion access and pncmg, most naturally through 
the r u l e d m g  process 

As an example of the patchwork problem, consider 
that analyses of market power rn electnc bulk 
power markets and ~ t s  effect on competihon are 
conducted by the FERC staff, the Department of 
Juskce, State commxssion staffs, State attorneys 
general, and the anbins t  courts, among others 
The analyses often yleld confkctmg results, creat- 
mg tension amongthese agenues Results W e r  m 
part because of Merences m analyhcal approach 
Sigd5cant Merences between the FERC staffs 
approach to the analysis of market power m the 
electnuty mdustry and the approach followed m 
modern antatrust analysw has been a source of 
concern to some observers Progress under op- 
tlon 1 would be enhanced If FERC were expkcitly 
to s b v e  for greater d o r r m t y  of approach, per- 

m 
haps by adoptzng the analyhcal approach used by 
the antatrust courts to evaluate mergers m other 
sectors Inconsistent Federal and State pokues for 
transrmsslon access, pnmg,  contradmg, and cap- 
auty planmng are also a problem Greater cons=- 
tency among case-speclfic declslons could be 
ensured by FERC's adoptxon of general pohues 

Pros and Cons of Option 1 

Pros 

Requres no new FERC authonty 

Allows gradual evolution of new mechamsms 
and mdztut~ons f ~ r  an mdustry m transihon 

Cons 

May take a long tune to aclueve the benefits of 
mcreased compebtion m generatxon, mdeed, 
such benefits may never be reahzed 



Wdl result m mconslstent and uneven evolu- 
bon of access around the countrg 

May be overtaken by events If court deusions 
result m mefficient outcomes 

May &courage uthtxes from bmgmg 
effiuency-enhancmg proposals before FERC be- 
cause of aggressive pursut of the quzd pro quo 
approach, mth  results that vary fiom case to 
case 

Potentially Available 
Authorities 

Option 2: Explore present law for potenbally 
unused or underused authorxties, including 
antitrust law. Encourage FERC to explore 
mammum use of authority under the Federal 
Power Act to establish an affirmabve policy 
of movzng the Nat;lonys transm~ssion systems 
toward open access for wholesale enizbes. 

There are at least three areas where e&g law 

@ mght be exammed to see the extent to whch 
greater amounts of nonbcnrmnatory access rmght 
be granted to wholesale buyers and sellers 

Antatrust law 

Sections 205 and 206 of the Federal Power Act 
( r e g a . g  undue ducnrmnataon) 

Sectzon 207 of the Federal Power Act (regard- 
mg State petations t o  FERC concernrng made- 
quate transmxssion semce) 

Antitrust Law 

The Otter Tad case, deuded by the U S Supreme 
Court m 1973, established that electmc ut&ties 
are subject to anktrust law If a nolation of an& 
trust law occurs, m h case m the d e d  of use 
of avadable tramamsslon &&ties under parhcular 
mcumstances, then courts may compel wheehg 
as a remedy for the vlolabon 

Antitrust law, however, appears to have some 

@ defiuencies as a remedy for comctmg abuses of 
monopoly power m transrmssion access and use 
&st, there may be no antitrust vlolataon rf a h e  

~s fully used by the owner Second, anhimst law 
as appked to utrLtxes may have no provlslon for 
expandrng capauty The combmataon of these two 
charactenstacs of antxtrust provlslons produces 
ckfferent results from those m FERC's PaafiCorp- 
Utah Power & hght  merger decxsion, whch was 
accepted by the uthtaes m that case The deusion 
called for expansion of transmssion capauty rf 
necessary, mthm a reasonable tuneframe, t o  
accommodate firm transrmssion s m c e  to other 
users, mcludmg wholesale purchasers and IPP's 

Is it posslble that antatrust law, appked to the 
umque technical and econormc landscape that now 
emta m the electnuty mdustry, would be suf6- 
uent to a h e v e  econormc efiiuency m wholesale 
power markets', Although uthtaes expand trans- 
rmsslon capaclty for theu own use, wdl they do so 
for others', Ifthey expand then capauty by rmtll- 
ma1 amounts, wlthout offenng to b d d  enough 
capauty for others when they b d d  for themselves, 
they wdl not have enough capauty to offer to 
others Could ths m some sense be Interpreted as 
an anbtrust vlolatson? Alternatxvely, If a uthty 
does not have enough capauty for an enbty desu- 
mg it, and r e h e s  to expand capauty, would ths 
m itself be an antitrust vlolataon? Or must there 
be a regulatory obhgatron to serve the wholesale 
market, whch exists apart from antatrust law7 

Undue Discrimination: Sections 205 
and 206 of the Federal Power Act 

Section 205 of the Federal Power Act requrres that 
u a t y  transrmsaon rates subject to FERC junsdzc- 
taon not be unduly preferentd to any enbty, nor 
subject any entaty to  any undue prejudzce or  IS- 
advantage Seclaon 206 reqmres that whenever 
FERC finds undue preference or bcnrmnat.lon m 
any rate, contract, pracfxce, or regulabon under its 
junsd~chon, it must deterxune and enforce a non- 
d l ~ ~ r ~ ~ ~ 1 1 ~ t o r y  rate, contract, prachce, or regula- 
laon Together, these two sectaons appear to  offer 
prormse for prondmg mcreased transmtssion ac- 
cess to achleve greater econormc effiaency 

Consider, for example, an 11-year-old case mvolv- 
mg Sechon 205 and 206 powers In 1979, the D C 
C~rcrut Court upheld a FERC decision-the Cen- 
tral Iowa case In t h s  case, several u a b e s  had 
formed a power pool A power pool's proposed 
methods for accounting for Interpool sales are m 



essence rates for wholesale sales, so they recpne 
FERC approval In t h ~ ~  case, FERC found that the 
proposed rates were unduly bcnrmnatory be- 
cause some ut&ties were excluded from the pool 
mthout good reason and were therefore subject to 
lugher transrmssion rates than pool members 

In 1979, there were no QF's or W s  Can the 
Central Iowa reasomg now be appked to IPPs, or 
can slrmlar l o ~ c  be apphed t o  wholesale purchases 
and sales? Conslder two theoreiacal examples 

Example 1 

Uthtzes A and D are members of a multutate 
power pool, and an IPP 1s located m h  A's 
servlce area. Both are compebg m an auction to 
sell power to  uthty D U*ty A, as a member of 
the power pool, wdl pay "postage stamp" rates of 
3 rmlls per Inlowatthour for transmxmon to  D 
The IFF, not a member of the pool, would have to 
pay a wheehg charge t o  utJ1taes A, B, C, and 
possibly D, amountmg t o  9 mtlls per lnlowatthour 

Quehon Is it undue ckscnrmnat;lon to have these 
two competators, Uthty A and the IPP, pay such 
Merent rates for transmxssion  the u t s  are 
s d l y  mtuated and would essentdly use the 
same transrmsslon capaaty? The IPP mght have 
sqpdicantly lower generatmg costs and rmght 
clearly be more a a e n t ,  but could lose the bid to 
A because of the Merence m transrmsslon costs 

The quehon can be put another way Is there a 
cost basis for chargmg Merent transmslon 
tax=& for Utrkty A and the IPP? Is thLs basw 
reflected m the tan&? 

Example 2 

Captave mumapal d t y  M IS located w i d e  Utd- 
ity A's semce area UtJ1ty M needs power, and 
u a t y  A IS wJkng to wheel power at nondxsm-  
natozy rates Utd~ty D (a member of the same 
power pool as A) and utlkty E (Just beyond D, but 
not a member of the pool) both want to sell to M 
Utrkty E7s pnce IS sigmficantly lower than D's 
UtJ1ty D, however, pays the low postage stamp 
t ransmaon rate, whde E, not a member of the 
pool, must pay each mtervexung utd~ty a separate 
rate, as m the h t  example, and therefore loses 
the sale 

Agam, the question ~s Does E face undue pnce 
ckscnmmataon7 What IS the cost justficat~on for 
Merent transrmssion rates? 

Avodzng Undue Dtscnmnataon 

There are several ways for posslble undue pnce 
bclullmation to occur m rates that FERC must 
approve The suboptaon here IS for FERC to closely 
examme such rates to d e t e m e  whether changes 
m the elednuty mdustry may have rendered &- 
cnmrnatory transrmss1on pncmg practxces that m 
the past may have been reasonable 

Complementary Federal and State 
Jmsdiction: Secbon 207 
of the Federal Power Act 

Sectzon 207 of the Federal Power Act states that If 
FERC, upon complamt of a State regulatory corn- 
nusslon and after notace and opportuuty for a 
h e m g ,  finds that any mterstate servlce of a 
pubkc uthty IS madequate, it shall determule and 
order the proper or adequate semce 

On its hce, the authonties of Sectxon 207 appear 
to be strong However, because the abkty of FERC 
to order rncreased transmmaon access to mprove 
effiuency IS apparently h t e d  by Sections 211 
and 212, the strength of Sehon 207 to mprove 
transrmsslon access IS uncertam. A SerAon 207 
case IS now before FERC, so a deusion, M y  to be 
appealed, may be forthcormng 'RIB demon 
ultmately should tell us much about FERC's 
Sectxon 207 powers m thLs area 

To prevent the owner of a monopoly from exercls- 
mg monopoly power, two authontaes are requred 
an ablkty to  estabbh an oblxgation to serve and 
an abrkty to regulate the rates, terms, and con&- 
hons of servlce One mthout the other IS made- 
quate For mstance, $ a utrkty must serve a 
customer but can charge what it deslres, it can 
exerme monopoly power If rates are regulated 
but the u a t y  can choose not to serve particular 
customers, agmn it can exerase monopoly power 

It IS generally bekeved that, under current auth- 
on@, FERC cannot order uthhes to serve the 
transmumon needs of others, except uz very 
h t e d  crrcumstances However, If State regula- 
tors have, m essence, the power to requre ut3lties 



wfthxn them States to serve transrmssion needs, 
&IS authonty, exerused m coordmahon mth 

@ FERCss authonty to approve trans-slon rates, 
terms, and condhons, could be used to substan- 
t d l y  mcrease transrmssion access Thus, as al- 
luded to m the earher rkscussron of the Wmconsm 
Pubkc Semce Commmsion's order t o  Wsconsm 
utiktxes to file open-access transrmssion t d  
wrth FERC, the e h g  brfurcated powers be- 
tween State and Federal regulators could be used 
cooperatwely t o  expand transrmssion access 

Regardless of State regulatory authonty, FERC, 
under thu and the prenous subopizon, would 
explore its Section 205,206, and 207 powers and 
also work mth States to exarmne the extent to 
whch complementary Federal and State authon- 
taes mght be used to mcrease transrmsslon access 
and provlde greater econormc effiaency FERC's 
powers under Sections 205 and 206 may prove to 
be the more p m m m g  basm for these efforts be- 
cause FERC has such a strong statutory mandate 
to remedy undue dLscnrmnatxon 

To develop general pohaes on transmslon access, 
pnmg, and ern-etmg- smd -tv a t k k e s s ~ b  @ cated =sues of rekabikty, econormc effiaency, and 
expansion p b g  that d m e  as the gnd 
becomes more heady used, FERC may find ~t 
necessary to develop its t e h c a l  expertme The 
adhhonal staff expense should be small compared 
to the potentxal lmpmvements m power markets 

Pros and Cons of Option 2 

Pros 

Reqwres no new legdabon 

More kkely than opbon 1, even mth the devel- 
opment of general pokues toward transrmsslon 
access and pncmg, to result m conmtent 
natlonal pobcy and foster a m e m g f u l  m- 
crease m competitaon m generakon 

Would reheve FERC £mm the need t o  rely on 
xnpos~tion of undesrrable con&txons to  a h w e  
pohcy objectxves 

Cons 

FERC may not have suftiuent em-g authon- 
ty to implement an efficient open-access poh cy 

FERC actions would Uely be appealed, uncer- 
tamty would be created and decisions rmght be 
overturned, several years may be needed to  
gauge the effectiveness of t h ~ ~  option 

State authonhes to estabhsh a uthty oblxga- 
tion to provlde Interstate transrmsslon semce 
mght be Irrmted, hrndenng an effectwe 
Federal-State partnershp 

Nero Legislation 

Optam 3: Develop new legdabon that would 
Dve FERC exphcit authority to reqmre open- 
access transm~ssion for wholesale entities 
when it IS in the public Interest to do so. 

The pnor opttons may Gd to provlde adequate, 
nondwcnmmatorg transrmsslon access Another 
opxioms to  create an exphut Federal obhgabon for 
transrmssion owners to p m d e  wholesale trans- 
rmssion semce t o  W l e  sellers and buyers 
FERC would enforce t h i s  obhgatzon Such enforce- 
ment would complement ex~stmg FERC powers to  
regulate transmzssmn pncmg, thus e n s m g  that 
both authohes needed to adequately address the 
exerclse of monopoly power-the obkgation to 
serve and the abhty to regulate pnces-are 
d e d  m one regulatory agency Adopbon of t b  
option would of course require FERC to develop 
detaded polrcy pnnuples for regulatmg trans-- 
slon access and pnclng 

Pros and Cons of Option 3 

Pros 

Would p e m t  FERC to  develop a consistent 
natzonal pohcy to -e the benefits of 
competitxon m generataon 

Would reheve FERC of the need to rely on 
mposltion of undesmble conhhons to acheve 
pohcy objectives 
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Cons by-case approach xs an msubticient bas= for de- 
s m g  appropnate legulahon 

Would reqme new legxshtxon, prospeds for 
whch are unclear &ht be interpreted by States as a kvld of 

Federal preemphon, unless or untd x t  1s deter- 
Could result m lnappropnate legslatxon, espe- mmed that States themselves are unable or un- 
c d y  If the expenence m t h  the current case- h g  to estabksh a ut&ty obkgatxon to pro- 

vide regional wholesale transrmssaon semce 



,@ 7. Cost-Benefit Analysis 

The costs and benefits of more open transmumon 
access are ddficult to quanfxfy However, to be 
responsive to an Econormc Pokcy Councll request 
to  examme whether costs o r  benefits are greater 
for each Natlonal Energy Strategy optzon, m t h ~ ~  
chapter we present crude estmates of the mrol- 

mum Uely benefit of more open transmrsslon 
access and the rnaxmum Uely cost of such a 
pokcy The actual benefit could be much greater 
than the mmlmum, and the actual cost may well 
be much less than the maxmum, the purpose of 
the calculat~on IS merely t o  see If benefit exceeds 
cost, however approximate our estlmatzon of each 
of these quantlt~es may be 

Introduction 

Several types of benefits could result &om m- 
creased transrmsslon access The benefits of 
greatest concern here are econormc, both short 

@ term and long term The short-term benefits are 
unproved use of e&g generatmg resources The 
long-term benefits mclude the operabnd cost- 
cuttxng measures that occur when a vertrcally 
mtegrated rndustry experiences more competttlon 
Addhonal long-term benefits Include the effiuency 
gamed through acqu2s1hon of new generatmg 
mts These would mclude econormes m the newly 
emergmg generatmg sector (q-g fauhtaes 
and mdependent power producers) as well as 
among tra&t~onal utahtles 

The &cienaes for new generatmg un~ts  would 
come about as more effiaent plants &place less 
effiuent competrtors Wxth or  without cornpetatme 
blddmg, benefits would come from &placement of 
hgher cost local plants that would have been b d t  
m the absence of transrmssion access by lower cost 
plants b d t  elsewhere 

There are other benefits of transrmssion access 
Due t o  sitmg constramts m many areas, ~t IS 

mcreasmgly dd3icult to construct new electnuty 
generatmg plants Dependmg on assumptions, 
some 200 to 275 ~ g a w a t t s  of new capaaty wdl be 
needed by 2010 W~thout transrmssion access, 
many uthties face unnecessdy h~gh costs to  

locate powerplants m thew semce areas Wlth 
transmtssron access, power can be moved &om 
locatrons where sltmg IS easler and cheaper T ~ I S  
benefit can be thought of as a specla1 case of the 
long-term effiuenues m acqumbon of new re- 
sources noted above Here the g~ would be from 
avo~dmg altematlves that by the= very nature 
would be more expenswe, even If efficiently con- 
structed. 

Fmdy, there are benefits to the Natron from 
flex~bd~ty m plant sltmg, flexlbhty m fuel chow, 
and fIedIkty m response to energy emergencies 

Tran9rm~s10n can, for example, be used to faclk- 
tate m t h g  h m  011 to other fuels m those 
relatzvely few areas that st~.U rely on oil-generated 
electnaty to a sxgdicant degree The benefits 
here would come from two sources Pnmanly, 
Encreased transrmsslon access would allow b- 
placement of remammg oll-fired generation As a 
secondarp effect, rf transrmss~on access lowers 
electnuty pnces, ~t could faclktate &placement of 
od used elsewhere m the economy, mcludmg 
rndustnal processes, personal transportatlon, and 
space heatmg m the mdustnal, commercial, and 
resldentd sectors 

Benefits 

Short-Tern Benefits 

To estunate the short-term benefits of transrms- 
sion access, one can use recent stucbes of lmproved 
econormc &patch procedures In part~cular, the 
IndLana Econormc Dxspatch Study (Deczszon Focus, 
1989) IS a representatwe analysu 

The State of Inhana IS already engaged m sub- 
stantd mterutd~ty trade, ~ncludrng a formahzed 
brokerage system To examme the potentd for 
further garis, a State task force commxsloned a 
study The results estimated potentd annual 
produchon cost savings m the range of $13 &on 
t o  $37 d o n ,  n t h  an expected value of $24 
d o n  Thxs IS a small number relative to  the 
State's 1988 annual electrxuty revenues of about 
$4 bdhon Suppose that roughly half the expected 



savmgs, ar $12 &on, could be reahzed under 
lmproved transrmsmm access T ~ I S  result can be 
scaled t o  a national leveL Proportzonal scakng 
assumes that these benefits are ahevable every- 
where to the same degree In some renons, where 
poohg arrangements are strong, t h ~ ~  may not be 
true In other regions, greater savrngs may be ob- 
tamed, especially If &placement of more expen- 
slve od IS posslble I n h a  accounts for about 
2 8 percent of U S electnuty sales, If equal sav- 
xngs were aduevable proporbonally, the result at 
a national level would be annual samgs of 
$432 d o n  &om 1991 through 2000 The net 
present value of these samgs IS $2 654 b&on 
For companson, a 1981 Federal Energy Regulatory 
Comrmsslon study of power poohg estmated 
adhtlonal benefits of coordmabn at 1 to 2 percent 
of nataond electrrc revenues T ~ I S  corresponds to 
$1 44 to $2 88 brlkon annually W e  our lower 
estunate contams an rmpkat assumptaon (mthout 
conroborataon) that much of th19 potentad has 
already been captured m the 1980'9, t h ~ ~  may not 
be the case 

Long-Term Benefits 

Long-term efficiency g m s  &om transmrssron 
access urclude cost-cutfmg measures and samgs 
~1 resource acquuutaon We wdl examme cost- 
cuttang effiuenues 

Tranmusslon access wdI mcrease competahve 
pressures m the u*ty sector A typical response 
of any urdustzy to mcreased competrtton IS m- 
creased product~v~ty Thu IS often accompkshed by 
reduculg staff and overhead. Suppose all produc- 
tanty improvements were accompkshed by reduc- 
mg staff. Accorchg to the EdLson Elechc Instatute 
(EEI) Statwtzca.2 Yearbook of the Electnc Uftlw 
Indwtryll988 (p 99), the mvestorswned segment 
of the mdustxy employed 513,742 people xn 1988 
The pubkcly owned sector represents one-thud of 
the mdustzy, estunated by sales, but proporhon- 
ately less by employment Let us assume the pub- 
kcly owned sector adds another 20 percent to the 
EEI figure ThLs would make total mdustrg em- 
ployment approximately 615,000 The EEI data 
show an employment d e b e  of 16,000 from the 
peak level of 1986 We assume that an addtaonal 
d e h e  of 5 percent, or  about 31,000, IS a reason- 
able response to competrtave pressure We wdl 
conservatweIy attribute roughly half the deckne, 

or 15,000 jobs, to  transrmssion access work- 
force reduction can be adueved largely through 
attntaon ) In support of the asserhon that t h ~ ~  estl- 
mate IS conservative, we would note that several 
uthtIes have cut employment by more than 5 per- 
cent m the last 2 years 

The m a t e d  cost decrease from ekrmnatmg 
15,000 jobs over a 10-year penod IS based on the 
assumpt~on that the full cost (mcludmg benefits) 
per posltion I.S $100,000 per year We assume that 
these reductions are spread evenly over the de- 
cade The w year's savzngs are $150 d o n ,  and 
savings grow by that amount each year The pres- 
ent value of that stream IS $4 354 bdhon 

Th19 IS, adrmttedly, a crude estsmate of produhv- 
ity gams G a m  could also be aheved by unprov- 
m g  heat rates and capaclty factors, and by more 
aggressively lowenng fuel expenses through 
=proved acqrusltzon prachces Many of these m- 
provements could r e q m  adhtlon, not depletron, 
of staff and would, of course, be made only $the 
operatang cost samgs outwezghed the extra st&- 
mg cost Our calculataon of staff redu&ons then 
can be crmsldered a surrogate for such larger 
s=g;rr 

A second long-term bent& comes &om proporhon- 
ately greater r h c e  on lower cost powerplant 
budders and sxtes T ~ I S  can occur e~ther under 
traditaonal ntJlty supply or under a competitwe 
bddmg scenano 

An Important example of the effect of transrmsslon 
access on long-term costs m the unregulated sector 
comes from the recent expenence of Vzrgma 
Power m attemptmg to purchase capa~ ty  &om out 
of State A very &exit project was canceled, 
aRer bemg selected by Vngma Power m its 1988 
sokatat~on, because the project could not obtam 
translrusslon rntb V- Estunated cost savrtlgs 
for th~,~  project compared to the alternative cholce 
made by the utrkty were appromte ly  $70 per 
lalowatt-year atarhng m 1994 ' The capauty asso- 
uated mth thrs project represented 15 percent of 
the total capauty selected by the utrkty m the 
sokutat~on 

On the regulated slde, benefits can be estmated 
by exarmnrngthe d;istrrbuhon of construct~on costs 
for new coal plants b d t  m the 1980's The stan- 



dard denahon of construcbon cost has typically 
been o n e - h d  of the average value ( U a t y  Data 
Insiztute, 1989) A typical estmate of the cost per 
kxlowatt of new coal-fired capaczty today IS about 
$1,200 mthout capitahzed mterest and $1,500 
mth capitahzed mterest If broader markets were 
ava3able through transrmssion access, the hqgh- 
cost end of thzs cost ihtmbution IS apt to be ehm- 
mated. The benefit can then be estrmated by trun- 
catmg the hgh-cost end of the cost drstnbubon 

For the purpose of thm analysu, let us assume 
that, mth transrmsslon access, more effiuent 
budders would construct plants or plants would be 
b d t  m better locations so as to  duplace &her 
cost plants that would have been b d t  locally by 
the local u a t y  From the data above, savlng 
25 percent of the cost of the plant mth  the lughest 
cost seems reasonably ahevable Figure 1 shows 
the cost cLstnbution of new coal plants from 1976 
through 1986 In most years, the plant mth  the 
hghest cost was 2 5 to 3 tames more expenswe 
than the plant mth the lowest cost Cost ddfer- 
ences of ths magmtude, ofken m the same parts of 

the Umted States, unply that cost savings of the 
magmtude &cussed here are justrfied by the 
hutoncal record. Suppose the &her cost plants, 
a t  $2,000 per kdowatt, could be replaced by plants 
that cost only $1,500 per kdowatt, a savlngs of 
$500 per kdowatt The annuahzed eqwvalent of 
$500 per kdowatt IS roughly $50 per Inlowatt-year 
Under standard ratemalung treatment, the pres- 
ent value of future revenue reqwements LS 
approxunately 1 6 tunes the rate base, thus estab- 
hhmg an annwtxzed value that mcludes over- 
heads of roughly $80 per lalowatt-year 

For &IS exercise, we assume consernatively that 
15 percent of the total market for new capacity can 
a h w e  thts savlng through a pohcy of xncreased 
transrmssion access ( l b s  IS also the percentage of 
V' Power's needs lost m the cancellabon of 
one plant due to lack of access ) The Current 
Pohcy Base for the Natzonal Energy Strategy (Sep- 
tember 1990) projects capacity addxtions of 
54 ggawatts of coal capacrty and 20 grgawatts of 
renewables m the 1990-2000 penod These largely 
capital-zntensive technologes are the market that 

Figure 1. Capital Costs of Coal Units 
(1968-19861 
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Year of lnrt~al Operat~on 

Source Utah@ Data Inshtute, Constructson Costs, U S  Steam EIectru: Plants, 1966-1986, 
October 1987 



would potentdly be most affected by transmxss~on 
access W results m an e b a t e  of $83 d o n  
per year startmg m 1990 and lncreasmg by that 
amount every year untd 2000 The net present 
value of that stream IS $2 416 bdhon 

Another potentxal benefit from any compeht~on 
enhanced by transrmsaon access, whch we have 
not attempted to quantify, IS that of technologxal 
innovation Recent experience mth heightened 
competitron m other sectors of the economy sug- 
gests that mtroduung competition m areas long 
subject to cost-of-servlce regulataon results m 
unantiapated technolog.lca1 and orgamzahonal 
mnovatlons, mth major econormc benefits for 
consumers 

It ls reasonable to assume that open access could 
hasten development and use of techmcal =prove- 
ments m electnuty transrmsslon Chapter 3 men- 
hons the technologxal unprovements m e n t l y  
bemg developed by the Electnc Power Research 
Inshtute In some cases, these technologies could 
double the transfer capabhty of a transmss~on 
corndor Greater demand on the exlstmg transrms- 
mon network coupled mth the ddEculty m sltmg 
new knes m some cases should create a powerful 
mcentrve for owners of transrmsslon systems and 
budders of t r ansmaon  technologres to find and 
unplement znnovatwe ways to upgrade the power- 
transfer capabdxty of the ex1stmg network. 

costs 

The baskc costs of mcreased transmrsslon access 
would be ether decreased rekabJlty of the bulk- 
power t r ansms~on  network or mcreased rmtlga- 
taon costs to -tarn rehabhty The propositaon 
that rehab&& would decrease If transrmsslon 
access mcreases sgdicantly without adequate 
nutgation has been &cussed m the professional 
kterature 

The concern mth  rekabhty anses b m  the com- 
plemty of coordmatron among large numbers of 
control centers When drsturbances occur on the 
transrmsslon network, the coorcbnated response of 
more than one control center 1s often reqwed to 
m a t a m  system s e m t y  The power p d  of the 
Unzted States and lower Canada has about 150 
control centers The computahonal, cornmum- 

cat~on, and human compleahes of real-tune coo&- 
nahon among these control centers are the sources 
of acuity m confUllng and h b g  the unpact of 
transrmss~on hrupt~ons  

As the Office of Technology Assessment study and 
the Large Pubhc Power Councll proposal (b- 
cussed m Chapter 4) mclcate, the r ehbh ty  of 
transrmss~on can be =tamed as access m- 
creases, promded the process proceeds m an 
orderly manner and that control area requre- 
ments are stnctly foIlowed and maxntamed, There 
W3U be mcreased software development and hard- 
ware costs, as well as manpower and trararng 
costs These costs are =cult to quantify, but they 
are mhkely to be of the order of magmtude of the 
benefits One approach IS t o  make a rough estl- 
mate of the costs assouated mth reduced rehab&- 
ty of the transrmss~on system and treat these costs 
as a proxy for the real costs of admuwtrative 
adjustments reqwed to ensure rekabIkty as 
access increases 

Estmatang the costs of power outages IS a comph- 
cated problem that mvolves both enguleenng and 
econormcs We used the h t e d  kterature on thLs 
sdqect to estunate the transrmssion-related cost of 
unserved energy The eshmate has two parts the 
amount of energy unserved due to transrmsslon 
system outages and the costs of outages to con- 
sumers Uslng these figures, we place a dollar 
value on the cost of unserved energy 

To eshmate the amount of unserved energy due t o  
t ransmaon outages, we rely on staizshcal data 
reported m a wmprehenslve nabonal study admur- 
zstered by the Department of Energy m response 
to the requements of Sechon 209 of the Pubkc 
Ubhtaes Regulatory Pokcy Act of 1978 In parhcu- 
lar, we use data surnmatlzed m "Analyss of Bulk 
Power System Fzulures and Renew of UtrLtg 
Secuslty and Restoratron Procedures "7 Although 
the data reported here cover only the 1967-79 
penod, it IS not unreasonable to extrapolate them, 
because there appears to  be no pahcular tune 
trend m the occurrence of outages over the penod 
covered. 

The amount of energy unserved due to transrms- 
sion outages ls the product of (1) the average num- 
ber of outages per year due t o  the trans11~9aon 
system, (2) the average durataon, m hours per 
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transrmssion outage, and (3) the average load lost 
per transrmssion outage The averages are (1) 45 3 
outages per year, (2) 5 6 hours per outage, and 
(3) 177 megawatts lost per outage The product of 
these factors .IS 44 9 mJkon Wwatthours lost 
annually due to transrmsslon system fdures 

The econormc kterature on the value of semce 
rehabhty IS summanzed m a s p e d  =sue of The 
Energy Journal (v 9,1988) devoted to t h ~ ~  subject 
Conventional stu&es of t b  type develop separate 
estunates for residentd and nonresidentla1 cus- 
tomers The value estunated for residenhal cus- 
tomers IS approximately $4 per Mowatthou * For 
nonresldentlal customers, the value estimated IS 

about $7 per kilowatthour If we assume that the 
amount of mterrupted load corresponds to annual 
sales, then roughly one-thud of the Interrupted 
load wdl be resldenhal and two-thuds d be non- 
residential T h  proportron d result m a weight- 
ed average outage cost of about $6 per Inlowatt- 
hour 

The tranmussion outage cost, then, IS the product 
of the unserved energy (44 9 d o n  Inlowatts per 
year) and its consumer value ($6 per kdowatt- 
hour), or about $270 &on per year 

ThLs edxnate can be mterpreted as an upper 
bound on the costs of transrmsslon access under 
several scenmos A worst-case scenano would be 
one m whch consumers um.rred an addhond 
$270 rmlkon m outage costs due to decreased 
rekabhty 

Our cost estunate xs based on the reasonable 
assumption that current outage costs would no 
more than double due to Increased transrmsslon 
access About half or more of the outages reported 
m the source document are related to weather or 
other factors that would be relatively unaffected by 
system rksturbances that rmght be caused by 
rncreased transrmssion access Thus, to assume a 
$270 d o n  Increase m outage costs ~s t o  assume 
unphatly that outages caused by degraded system 
rekabhty would Increase by at bast a factor of 
four 

development, software development, incremental 
hardware, adhtional manpower, and manpower 
tr-g 

Summary 

It must be reemphasxzed that our analysu has at- 
tempted to mnntmlze potentlal costs and mlnlmlze 
potentd benefits We have not quantxfied all 
benefits of more open access The potentlal for 
decreased relmblkty or the cost of mtlgatlng that 
potentd may well be overstated 

Let us now compare the costs and benefits over 
the 1991-2000 penod. All e s tmtes  are m 1990 
dollars, mth future estunates &counted at a 
10-percent real &counted rate 

We assume that the short-term benefits persuk 
over the entlre 10-year penod. The present value 
of these benefits IS $2 654 bdhon The long-term 
cost-cuttmg benefit IS estunated at $4 354 bdhon 
The long-term construction-effiuency benefit ~s 

assumed t o  grow over the 10-year penod. We 
assume it begms at $83 25 d o n  per year and 
uncreases by that amount every year as the market 
for new capaclty grows The present value of thls 
growmg stream IS $2 416 bdhon The sum of the 
three benefits IS $9 424 bdhon 

The rehab&& cost (etther dxect or tts rmtlgation 
epvalent) IS assumed to be constant at its man- 
mum over the whole penod The present value of 
$270 milkon per year for 10 years ~s $1 659 bdhon 

The benefit-cost raho we estmate for transrmsslon 
access, therefore, s 5 68 (9 424 h d e d  by 1 659) 

Thm benefit-cost raho appkes to a sudden, sub- 
stan- and nahonal Increase m transrmssion 
access If access and its attendant competition 
come about more slowly or one regron at a tune, 
both cost and benefits would be corresponchgly 
lower However, m t h ~ ~  model we would std l  
expect benefits to  exceed costs, and we would not 
expect the ratio to  change 

Alternattvely, we can thmk of t h ~  estlmate as 
an upper bound on the rmhgabon costs requtred 
to  mamtam current rehabhty levels These 
rmtigahon costs would mclude research and 
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Profiting From Constrained Capacity: A Simple Example 

A monopoht, kke econormc actors m fully compet- 
ltive markets, will attempt to maxumze profib 
Textbook econormcs, denved from many real-world 
examples, mdxcates that a monopol& wdl mam- 
m e  profits by s e h g  less of a good or  semce a t  
a hgher pnce than would occur m a fully compet- 
ltive market Econormc efliaency IS then harmed 
because fewer econormc transa&ons take place 
under the monopoly 

Some may h p u t e  whether a monopoly owner and 
seller of transrmssion servlces acts as a trahtzonal 
monopoht The argument seems to be that If 
there ~s an opportunrty to make an econormc 
transactzon, the transaction d take place, and 
the only argument IS over who gets the rents Thu 
may be the case m a short-term penod of days or 
months, where the worst outcome for the monopo- 
hst would be excess capaaty gomg unused and a 
profit opportumty bemg rmssed, and where the 
transactaon costs of aduevmg the &aent outcome 
are small Thus a power pool wlth central cbpatch 
may not exerclse market power m ~ t s  day-to-day 
operahons 

To exarmne t h~ .~  argument as ~t appkes m the long 
term to the Independent power mdustry, let us 
poslt a uthty that ~s centrally located mth regard 
to a number of mexpensive fuel sources (for exam- 
ple, a southwestern uhhty for gas and a rmdwest- 
em uhhty for coal) Potentid rndependent power 
producers (IPP's) or qualrfylng fachhes (QPs) 
would likely find it econormcally attractwe to  build 
mside &IS servlce area and sell power, over two 
decades or more, to several potenbal buyers 
through a combmation of long-term and shorter 
contracts To do t h y  they would need to know 
that transmxss~on services would be avarlable a t  
reasonably prehctable rates &om the host utdzty 

Let us assume that five such potentd sellers 
emst, each 100 megawatts m me,  and that t h w  
~ u m s e l l r n g c o s b a r e 6 2 , 6 4 , 6 6 , 6 8 , a n d  
7 0 cents per Inlowatthour, respechvely Several 
buyers vPllkng to pay 7 35 cents per krlowatthour 

are at vanous locatzons just outside the semce 
area. The embedded cost of transrmssion semces 
IS 0 3 cents per kalowatthour, t h ~ ~  embedded cost 
IS greater than the short-term marg~nal costs of 
transmumon mcurred, and the host ut&ty can 
make 500 megawatts of transrmssion available 
mth some murlmal S c u l t y  Our final assump- 
tron IS that the utrkty may have some degree of 
flexxbhty m pnclng its transrmsslon semces, 
either because of relaxed regulabon allowmg such 
flexlbAty or for other reasons 

In a fully eBaent market, any of the five IPP's 
and QF's could b d d  its plant and sell its power 
because the cost of the most expenswe plant, plus 
the cost of tranamsslon, would be 7 3 cents, less 
than the 7 35 cents that the buyers are wdhg t o  
pay The host utahty recelves no econormc gam 
from the sale of transmmsion beyond the normal 
profit b d t  lnto embedded-cost rates 

Suppose the uthty, seemg that the IPP's and QF's 
are not able to b d d  new transrmsslon knes them- 
selves, holds out for 0 6 cents per Inlowatthour for 
transrmsslon s m e s  Let us assume, for the sake 
of argument, that the host uthty pomts t o  a num- 
ber of t e b c a l  ddliculhes that, whde not expen- 
srve or Mcult to solve, allow the uhhty to delay 
reachrng agreements mth  the IPP's and QF's for 
some tune Let us also assume that, to avold losmg 
contracts, the IPP's and QF's eventually agree t o  
the 0 6-cent wheehg charge Only the first three 
d be able to make a deal (the fourth, mth  a sell- 
mg cost of 6 8 cents, plus the 0 Gcent transrmssion 
adder, can sell power at a total cost of 7 4 cents, 
whch 1s above the 7 35cent offer) 

In t b  case, only three of the five econormc IPP's 
and QPs are b d t  and sell power The uhhty 
recelves 0 3 cents per Inlowatthour m econormc 
rents Whde the u a t y  loses only the small 
amount of nonnal profit m the 0 3-cent wheehg 
charge ~t does not recover from the lost sales of 
tranamsslon servlces, the 6 8- and 7 0-cent IPP's 
and QF's d more than make up thu amount m 



the large garn m rents on tra319pllsslon sales to the mcreaslng pnces for the monopokzed semce 
three remslllllng sellers These actxom lead to fewer economc transahons, 

mth a loss to the Nation of econormc efficiency 
Thus, a monopoly owner of transmrssion semces 
could Increase profits by r e s t n h g  output and 

a 



Recent and Pending FERC Transmission Decisions 
I 

Thw appenduz descnbes some recent and pendmg 
Federal Energy Regulatory Commtnsion (FERCI 
decisions regardmg mnovatxve transrmsmon pro- 
posals offered by the mdustry, and some transrms- 
sion conditions ordered by the Comrmssion In 
adddzon, a few of the more important penbtng 
transrmsslon cases are h t e d  

Transmission Commitments for 
Market-Based Pricing 

In 1988, FERC approved two transrmsslon agree- 
ments between Paclfic Gas & Electnc Company 
(PG&E) and two of its captave wholesale custom- 
ers the Turlock and Modesto hgataon DIstncts ' 
Both cases are 20-year regulatory bar- m 
whch the wholesale customer receives certam 
servzces, notably firm transmmslon semce, at cost- 
based pnces whxle PG&E IS authorized to charge 
"market-based" pnces for certarn coordmataon 
semces FERC concluded that market-based pnc- 
mg IS appropnate because PG&E had suBuently 
nrutigated its market power by its offer of cost- 
based semces m general and ~ t s  transrmss1on 
comrmtments m particular 

In the Turlock agreement, PG&E agreed to pro- 
vsde three semces at cost-based rates (a) p d -  
reqrurements genera- semce that Turlock may 
request ~ m f d y ,  (b) k n ,  reserved trans=- 
slon semce to four s p e d c  receipt pomts, and 
(c) contract firm power servzce that acts as a safety 
valve for Turlock to return to  PG&E's system m 
the event that Turlock's supphers cannot perform 
All other power and transrmssion semces are vol- 
untazy and f ledly pnced. FERC based its fin* 

PG&E ~s obkgated to provlde addxtional re- 
served transrmssion sennce, upon request, at 
embeddedzcost pnces $ capaclty ls ava~lable 
and at incremental cost pnces rf capaclty must 
be b d t  

Turlock can return to PG&E for contract firm 
power semce m the future and thereby has a 
safety net 

The Modesto agreement IS s& to that struck 
by Turlock, except that the contract h power 
safety net IS rmsslng and Modesto IS not restricted 
to selecbng among four spedic dehvery polnts as 
was Turlock The safety net IS replaced m the 
Modesto contract by the foIlowmg, showvlg that 
PG&E lacks market power 

Evldence that Modesto had arranged for d- 
uent reserved transrmssion, along mth PUT- 
chased and owned generataon semces, t o  cover 
its reqwrements for the fist 3 years of the 
agreement 

A FERC reqmrement that PG&E would lose its 
klexrble pnung authonty m the event that Mo- 
desto cannot meet its requvements because of 
an &ty to obtam reserved transnussion 
servlce from PG&E 

Neither agreement allows the captave customer to 
resell reserved transrmssion servlce In both cases, 
the tr-on semce ~s provlded between 
speded  receipt and dekvery p o d s  that can be 
rearranged upon negoiaatzon Both of these fea- 
tures somewhat restnct the market ahmties of 
the wholesale customers and help t o  msulate 
PG&E fiom competrtive pressures that mght 
othenmse be exerted by them 

that PG&E lacked market power over Turlock on 
the p u n &  that PSI Energy 

Reserved transmaon servlce can be used for In 1990, FERC approved a proposal by PSI Energy 

all types of transactrons, mcludmg short-term (formerly Pubkc Semce Company of Inckana) to  

coordmatzon trades sell up to 450 megawatts of long-term, firm power 
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at market-based rates m exchange for a comrmt- 
ment by PSI to open its transmus1on gr~d. FERC 
approved PSI's program on the basls, first, that 
PSI IS not a domrnant firm and consequently lacks 
market power over generataon and, second, that 
PSI denves no market power &om 1ts transmussion 
assets due its co-tment t o  provlde open-access 
transrmssion semce to all uthhes, independent 
power producers, and quakfylng f ad t i e s  

PSI owns several low-cost coal plants that are 
deslgned for base-load semce but wdl be under- 
u t h e d  m the future PSI rntends to sell ~ t s  base- 
load capauty to a utd~ty that can f J ly  u t h e  it 
and b d d  new p e a h g  f a d h e s  for itself Such a 
trade enhances the economc effiuency of all the 
parhes, however, it would most Uely not be eco- 
nomacally attractwe for PSI rf PSI were r e w e d  
to sell ~ t s  power at cost-based rates-kkely to be 
much lower than the p revahg  market pnce PSI 
mtends to  keep the plants used to produce the 
market-pnced power m the rate base of I n b  
consumers and to more than compensate I n h a  
ratepayers by shanng the profits &om the sales 
Thu porhon of the regulators bargam wdl be 
overseen by the I n k  Uthty Regulatory Com- 
-ion 

To gam Federal approval of its plan, PSI Included 
strong transrmsslon commxtments mtended to 
demonstrate to FERC that PSI lacks market 
power over ~ t s  proposed power sales These com- 
mxtments Include the foIIowmg 

PSI will provlde long-term h n  transrmssron 
servlce to any ubhty at cost-based pnces 
(embedded-cost pnces If eroshng capauty IS 

used and mcremental-cost pnces If new capac- 
ity must be added) 

PSI wdl p m d e  nod5r.m transzmmon semce 
at rates capped by embedded costs 

For plnnnlng and operatzonal purposes, all fvm 
trammussion semce dl have pnonty over 
no* semce, even that wbch would other- 
m e  beneiit natwe-load customers 

PSI has agreed to  provlde transrmsslon servlce 
between speclfic polnts of receipt and dekvery, 
and to allow changes m these polnts If the 
customer pays for any addbonal costs 

0 FUpl t r a n ~ s i o n  semce may be resold or 
reass~gned, n t h  the new ut&ty receinng the 
servlce paylng for any adhhonal costs Imposed 
by the changes m receipt and dekvery pomts 

FERC reqrured PSI to back up its obkgataon t o  
provlde transmtssion s e m e  by agreelng to sus- 
pend its market-based pmmg authonty for power 
xf a thud party complams about the lack of timely 
transmaon servlce and the Commmion subse- 
quently upholds the complaxnt In adhhon, FERC 
d recerve certam reports from PSI on the status 
of both the mxdwestern power market and PSI's 
transrmss~on program that wdl ass& FERC m 
any future renew of the program. 

PSI's open-access transmssion program IS M y  to 
be an lmportant factor m the development of a 
competdme power market m the Mzdwest for 
several years The most o h o u s  weakness of PSI'S 
co~~rmtments IS ~ t s  h t e d  durafaon PSI asked 
FERC for market-based pnang authonty untd 
1997 and also asked that ~ t s  transmmion-bddmg 
obhgabon be mularly h t e d .  After 1997, PSI'S 
obkgataon to upgrade the transfer capab&ty of its 
gnd 4 be krmted to  new investment needed t o  
accommodate rearrangements of levels of semce 
that were exawtmg or requested at the end of 1996 
Whether ths restnchon wdl become lmportant or 
wdl be overtaken by events xi ckfficdt t o  judge 
now 

Transmission Conditions 
for Mergers 

PacifiCorp-Utah Power & Light Merger 

Each of the prmous three agreements IS a regula- 
tory bargam m whch FERC has granted market- 
based pncmg m exchange for transrmsslon 
comuutments d u e n t l y  strong to rmtzgate the 
market power M y  to be melded m the partrcular 
urcxunstances FERC has opportmhes to reshape 
the regulatory bar- rn other ways that promote 
the pubkc Interest One such ~nstance was the 
merger between Utah Power & Lzght Company 
and PaczfiCorp In that case, FERC condhoned ~ t s  
approval of the merger on the company's accep- 
tance of an absolute obkgatlon over the long term 
to provlde h n  transrmsslon semce t o  any u a t y ,  
not ~ncludmg quakfylng faclLbes, at cost-based rates 
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FERC based its decxsion on the record m the case 
that showed that Utah Power & Lsght had extub- @ ited a hutory of denymg trans-sion semce to  
utlkties m the Northwest and Rocky Mountam 
reg-lons who w h e d  to sell mexpensive power mto 
lucrative markets m the Southwest Instead, Utah 
Power & hgh t  would buy the cheap power for 
itself and resell lt lnto these markets at a markup 
Thls purchase and resell actiwty was more profit- 
able than proding  wheeling semce The profits 
were mostly crehted to Utah Power & Llght's 
retad ratepayers and served t o  keep rates m Utah 
low FERC concluded that the merger would 
strengthen the company's abhty to use its trans- 
rmsslon assets m such anti-competlbve ways and 
could therefore foreclose a sgd5cant amount of 
rnterstate trade between the Northwest and 
Southwest regpons 

To address these anti-compelatwe concerns, FERC 
fashoned two sets of transrmssion condhons 

Transihon Pemod (Fust 5 years) The 
merged company was requved to idenafg re- 
m g  transmxssion capauty (&er settmg 
aside capauty needed for nabe load) and to al- @ locate it as follows 20 percent to transrmssion- 
dependent uhhties, 30 percent to unnffihated 
entxties to the north and east of the company, 
and 50 percent t o  any company, mcludmg the 
merged company itself'. 

Long-Term Obhgation to Serve. The merged 
company must provlde h n  wholesale trans- 
nussion semce at cost-based pnces to any utd- 
ity requestmg it FERC requwed the company 
to back up ths comrmtment mth an agreement 
to reduce its own coordmatxon trade to what- 
ever extent = necessary should the company 
not be able to meet ths obkgahon mthn 
5 years of a request 

FERC also requued that customers be able to 
resell or reassign firm transrmsslon servlce As m 
the Tudock, Modesto, and PSI cases, PadCorp 
wdl provlde pomt-to-pomt transrmssion semce, 
wxth the customer responsible for paylng the cost 
of any upgrades due to  receipt polnt o r  dehvery 
pomt changes 

@ FERCts con&tions were accepted by the two 
cornparues and the merger was consummated m 

1989 In doing so, the company agreed to  the 
conhhon that PadCorp must reduce its own 
coordmataon trade If such action s needed to 
accommodate a 6rm transrmssion request As 
&cussed m Chapter 6, thm conchtion 1s problem- 
atrc 

Open Transmission Access With 
No Federal Quid Pro Quo 

Wisconsm Power & Light 
Transrmssion Tadf  

In 1990, FERC accepted a transrmssion t d  
under whch Wlscons~n Power & hgh t  Company 
m & L )  effehvely became an open-access pro- 
vlder of transrmssion servlces No regulatory bar- 
gam was rnvolved at the Federal level Instead, 
the bargamy If any, may reflect cncumstances m 
Wuconsm In 1989, the Wsconsm Pubhc Semce 
Comrmsslon expressed a strong lnterest m state- 
mde jomt use or joint p h g  of the trans=- 
sion gnd as part of the a b l e d  regulatory 
review of mtegrated resource plannrng mthxn the 
State As part of its Interest m transrmssion, the 
Wuconsm Pubkc Semce Comrmssion requved 
Wuconsm d b e s  to  file transmission tar& at 
FERC mthm 1 year The WP&L uutiative may be 
the ut&t$s response t o  the State Commission's 
dxrehve Altmhvely, the t a d m a y  be a way for 
WP&L to compete m a developmg remand market 
for transrmssion service 

In any case, the WP&L transmxsslon t d ,  called 
T-2, appkes to all uataes,  mcludmg qd$nng 
fad t res  and mdependent power producers, out- 
side of ~ t s  eemce temtory2 Under the tad, 
WP&L d provlde both firm and nonfirm trans- 
rmssion servxce at embedded-cost rates from 
exstmg &&t;les If new faclkties are needed, 
WP&L d provide semce under separate, negoti- 
ated agreements approved by FERC Although the 
T-2 tanE does not spec* the transrmsslon pnce 
to be charged rf new fauktaes must be b d t ,  it 
must ultunately be "just and reasonable" under 
the Federal Power Act Thus far, FERC has re- 
qmed a cost bas= for the price of firm trans=- 
sion semce under h standard 

The WP&L tarxfTm dutrngrushed by the company's 
offer t o  provlde transmus~on servrce between 
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generahzed interfaces that separate ad jowg  
uthhes, Instead of between specfic receipt and 
dekvery pomts as m each of the aforementioned 
cases The adhtaonal flexlbdzty allowed by such 
arrangements may be an mportant feature of the 
t a d €  t o  some market parbcipants The most 
restrictive feature of the tad€= the mabhty of a 
customer to resell transrmsslon servlce The 
lnflex1brkty due to thm restriction ~s offset t o  some 
extent by WP&L's concept of servlce between 
generabed interfaces 

Pending Cases 

In all, smce 1988 FERC has dealt mth  five speclfic 
regulatory cases that have mcreased the avadabd- 
ity of transmuslon semce m parts of the Midwest 
and West Several cases are pendmg at the Com- 
xmsslon, suggestxng that this trend ~s conimumg 
A few of the more xmportant cases are ksted 
below 

Western Systems Power POOL FERC has 
ordered the pool t o  develop a method for a h -  
gatmg the market power of the pool members 
or else lose the pllang flexrbAty that they seek 
for non&m transmslon servlce, m particular 

Southern California Ehm-San Ihego Gas 
& Electric Merger. ThLs merger IS under 
consideration It lnvolves the offer of certaxn 
transrmssion c o ~ t m e n t s  by the rnergmg 
compames 

merger lnvolvzng transrmssion comtments,  mth 
the added feature that the merger ~s mtended t o  
brmg Pubkc Servlce of New Hampsbe out of 
b h p t c y  

Kansas City Power & hght-Kansas Gas & 
Elechc Merger W ~s a hostde takeover 
that rnvolves transrmssion cornrmtments 

Northeast Utdities-Umted Illuminatmg 
Company Nonfirm Transmission Pricing. 
FERC has set for heanng the Issue of whether 
opportumty cost pr~ung for n o n h  trans- 
sion semce = appropriate m the presence of 
market power on the part of the transrmssron 
mcumbent 

Vermont Commissxon Sectxon 207 Com- 
plamt. The Vermont Comm~ssion, as part of its 
mterventaon m the Northeast Utddaes-Pubhc 
Semce of New Hampshre merger case, has 
c o m p h e d  that the trans-on servlce 
received by Vermont uthtaes from Northeast 
Utzhes ~s Inadequate and has asked FERC for 
rehef under kttle-used Sechon 207 of the Fed- 
eral Power Act 

Notes 

1 See Paufic Gas & Electnc Company's agreement mth 
Turlock (42 FERC 1 61,406, reheanng 43 FERC '1[ 61,403) and 
Pacxfic Gas & Electnc Company's agreement with Modesto (44 
FERC (B 61,010, reheanng 45 FERC 1 61,061) 

2 A separate tam, T-1, E avdable to utahhes mttun 
Northeast Utdities-Public Sedce Com- WP&L7s servlce terntory and prondes for transrmsslon 
pany of New Hampshe % another SeMces under slmrlar pnces, terms, and con&hons 
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1 Providers (TPP) to engage in a variety of transactions with individual 

2 retail customers. It will also allow the collection of valuable infor- 

3 mation concerning the admint stration of such a program, and other infor- 

4 mation which may be important in designing permanent tariffs 

WHY I S  I T  IMPORTANT TO CONSIDER ALLOWING RETAIL WHEELING ON A PERMANENT 

BASIS? 

Retail wheeling is one of many options that may assist a utility in 

meet~ng the energy requirements of its servlce terrttory in a least-cost 

manner Most util i ties currently conslder util i ty-constructed supply- 

side resources, power purchased from other util I ttes for system supply, 

power purchased from QFs or other non-util ity sources for system supply, 

and demand-side management (DSM) as the primary opt1 ons Retai 1 wheel - 
ing, which would allow an individual end-use customer to contract with 

a TPP for a spectfic quantity of power over a defined term, has the 

potential to be another least-cost optlon 

HOW COULD RETAIL WHEELING BE A LEAST-COST OPTION', 
- 

If a utility has identified a need for additional resources, retatl - - -- 
wheeling may be able to satisfy that requtrement at a lower cost than 

other more traditional opt~ons As is true for other options, the 

specific facts of each circumstance must be considered to determine 

whether this is the case Under a permanent (as distinguished from 

experimental ) tariff which allows retai 1 wheel ing, the associated supply 

and price risk is transferred from the utiltty and its general body of 

ratepayers to the spect f ic end-use customer contracting with the TPP 
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..- 
This limits the exposure of the general body of ratepayers to the 

uncertainties of load growth, construction cost overruns, fuel price 

increases, resource performance, etc. To the extent that individual 

customers are will ing to assume these risks, they are transferred away 

from the utility and its general body of ratepayers. 
I 

Not a1 1 util ity customers have the same degree of risk-avers1 on, 

so when the uti 1 i ty is the sole provider, it must consider ~ t s  customers 

In the aggregate, and plan in accordance with a level of risk, and with 

a view toward a level of reliability, that is consistent with customers 

in the aggregate If indivrdual customers that have risk/rel iabil i ty 

preferences different from the aggregate are allowed to contract 

separately for their requirements, the potential exists for a more 

efficient employment of resources, and lower overall costs. 

In a more general sense, allowing this additional option will 

bring more compet~tion to the electric utility industry This is 

entirely cons1 stent with integrated resource planning (IRP) which 

requires a consideration of a variety of alternatives in resource plan- 

ning, and this Commission's recent orders establishing a competitive 

bidding framework for new supply-side resources 

SPECIFIC PARAMETERS 

TURNING NOW TO THE SPECIFIC DETAILS OF THE EXPERIMENTAL PROGRAM, DO YOU 

HAVE RECOMMENDATIONS ON THE KEY PROGRAM PARAMETERS? 

Yes 
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Size of Proaram 

Q SHOULD THE EXPERIMENTAL PROGRAn ALLOW UNLIMITED RETAIL WHEELING? 

A No One of the purposes of conducttng the program on an experimental 

basis IS to galn lnformatlon in a controlled envlronment. The size 

of  the program must be establ tshed conststent wt th two compettng con- 

s~deratlons First, the program must be large enough to accomnodate 

d~versl ty In participants and transacttons. At the same time, however, 

considerations of manageabil i ty and potential impact argue for 1 lmi tlng 

the program 

In conslderatlon of these factors, tt is my recommendation that 

the amount of load allowed to part~clpate In the experlmental program 

be restricted to 1% of the annual peak of each u t ~ l  ~ t y  T h ~ s  amounts 

to approximately 60 megawatts for Consumers and 90 megawatts for Edi~on 

The experiment would commence at the time the ut~lity has a need for new - -  

capacity, as evidenced through the IRP or a capaclty sol icttat~on I - _---- 
w ~ l l  dtscuss this In more detall later In t h ~ s  testimony It IS my 

judgment that a program of this nature will allow the opportunity to 

test a var~ety of transact~ons, under a number of d~fferent clrcum- 

stances, while at the same time llrnltlng potenttal impacts 

Q WHAT ARE ME POTENTIAL IMPACTS? 

A One potenti a1 impact is on the utility's transmission system loadings 

By I imiting the size of the program and making the provision of service 

cont~ngent upon the existence of adequate capac~ty In the util~ty's 

transmission system, this potentla1 Impact IS el ~minated. 
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1 Second, there may be a Ilrnlt to the number of transacttons that 

2 the ut11 i ty's personnel and control facll I t ~ e s  can accomnodate The 

3 restr~ctton of the program s ~ z e  allows the relevant ~nformat~on to be 

4 obtained, whlle 1 ~ m t  ting the number of transactions 

5 Thlrd, lnitiatlng the program at a time when there is a need for 

6 new capaclty mrt~gates any concerns about cost recovery or the potentla1 

7 for stranded ~nvestment. 

Ei~a~ble Customers 

0 WHAT IS YOUR RECOMMENDATION WITH REGARD TO CUSTOMER ELIGIBILITY? 

A T h ~ s  parameter should also be selected glvlng consideration to admln- 

~stratlve feaslbil~ty and the objective of ~nduclng part~ctpatlon In a 

varlety of transaction types It 1s my recommendation that all 

customers w ~ t h  maxlrnum demands of 5,000 kW or more be eltgible The 

mlnlmum amount of capac~ty available at any customer locatton would be 

2,000 kilowatts, and the maxlmum would be 10,000 k~lowatts Glven the 

recommended size of the program, this should allow for a reasonable 

vartety o f  participants and transact~ons 

18 Ellalble S u ~ ~ i ~ e r s  

19 Q HOW BROADLY SHOULD THE CLASS OF TPPs BE DEFINED? 

20 A As broadly as posslble The broader the class, the greater the var~ety 

21 of transact~ons that w ~ l l  be expected to occur, and the greater the 

22 1 eve1 of exper1 ence gal ned TPPs shoul d lnclude I nvestor-owned ut I 1 - 
23 ~tles, cooperatives, municipal ut~litles, ut~llty pools, quallfylng 
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1 fact1 i ties (QFs) , and other non-ut 11 I ty generators (NUG) , wt thout 
2 restrtctton as to locatton Customers who generate and have multtple 

3 factltttes should also be allowed to wheel power from the generatton 

4 source to thetr other facil I ttes 

5 Extent of Load Reaufrement S u ~ ~ l ~ e d  

Q WHEN A TPP SUPPLIES POWER TO AN ELIGIBLE LOAD, IS IT NECESSARY THAT THE 

ENTIRE LOAD OF THE ELIGIBLE CUSTOMER BE SUPPLIED? 

A No The customer could, of course, arrange for the TPP to supply the 

entire load However, tt IS also posstble to arrange for the TPP to 

supply a portton of the load Under a parttal supply scenarto, the TPP 

could etther supply a base load block of power, wtth the balance of the 

supply requirement being met by the uttltty, or, the uttltty could 

supply a base block, wtth the balance of the requirement betng suppl ied 

by the TPP 

In order to gain as much expertence as posstble about cost and 

feastbtlrty, I recommend that all three of the transaction types 

descrt bed above be perm1 tted tn this expertmental program 

Pool~na of Reau~rements 

Q FOR PURPOSES OF OBTAINING POWER SUPPLY, SHOULD INDIVIDUAL LOCATIONS BE 

REQUIRED TO CONTRACT INDEPENDENTLY WITH A TPP? 

A No. Stnce the program contemplates el tgtbtlity of loads as small as 

2,000 ktlowatts, it is reasonable that customers be allowed to aggre- 

gate thetr requtrements for purposes of contracttng wtth a TPP An 
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service may be taken in conjunction with service under any other appl i -  

cable rate, including standby service under Rate CG-2. 

The metering voltage discount, minimum charge, due date and 1 ate 

payment charge, substation ownership credit, vo1 tage level definition 

and power factor provisions are cons~stent with Rate D 

PLEASE EXPLAIN THE SPECIAL CONDITIONS INCLUDED IN THE RATE. 

Special Condition No 1 specifies that the customer is responsible for 

making all arrangements with the TPP for delivery of the capacity and 

associated energy to the u t ~ l ~ t y ,  and that the utility shall not be 

obligated to commence delivery service until a1 1 such arrangements have 

been made Thts condition also provides that the utility will assist 

the customer in making these arrangements, if it is requested to do so, 

and that the utility will enter into suitable agreements with the TPP 

and other involved parties, which are necessary to implement the trans- 

actions 

Special Condition No 2 specifies that the ut~lity will enter into 

agreements to purchase the TPP power for customer's account, and rebi 1 1  

the charges to the customer, tf the customer requests that the transac- 

tion be structured in this fashion 

Special Condition No 3 s p e c ~ f ~ e s  that the qua1 ity of the service 

provided IS firm, and that the u t ~ l  ity shall rna~ntaln necessary ex~stlng 

equipment and facil~t~es to deliver the capaclty and associated energy 
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1 Q WHAT IS THE REASON FOR THE 'EXISTING FACILITI ES8 LANGUAGE? 

2 A The purpose of thls language is to make it clear that the util i ty ts not 
a 

3 r e q u ~  red to expand 1ts f a c ~  1 1 ties to provlde servl ce hereunder. There- 

4 fore, 1f a customer requests a particular transaction that the uttl lty 

5 IS unable to accomnodate with its exlstlng system, the util~ty, ~f ~t 

6 can establish ~ t s  ~nablllty to provlde the requested servlce from 

7 exlstlng facllrtles, would be under no obltgatlon to do so. 

WHAT IS THE DEGREE OF FIRMNESS OF THE SERVICE PROVIDED? 

Once dellvery service beglns ~t would be f ~ r m ,  w ~ t h  the same prlorlty 

as the ut~ltty's f ~ r m  nattve load 

PLEASE EXPLAIN SPECIAL CONDITION NO, 4. 

Spec~al Condltlon No. 4 slmply provldes that the amount of power 

del tvered to the u t ~ l  1ty shall be reduced for expected system losses 

WHAT IS SPECIAL CONDITION NO. 53 

Specla1 Condition No 5 provldes that the customer shall g1ve prompt 

notif~cat~on to the utlllty of any change In the schedul~ng of the - 
service to be provided For example, the customer may have scheduled - 
3,000 k~lowatts In a grven hour, and because of changed c~rcumstances 

needs to increase or decrease the amount scheduled. Or, if the customer 

has been scheduling a 3,000 kW block of power from a TPP, and IS plan- 

nlng to close 1ts fac~lity for maintenance, ~t is obl~gated to promptly 

not~fy the utiltty 
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e 1 Q PLEASE EXPLAIN SPECIAL CONDITION NOS. 6, 7 AND 8. 

2 A These provisions address partial and complete supply o f  customer's load 

3 by a TPP, and the two options of partla1 supply discussed earl ier in my 

4 testimony They also define the billing parameters for the dellvery 

5 rate and the otherwise applicable rate under these different supply 

6 options 

7 Q WHAT IS ADDRESSED IN SPECIAL CONDITION NO. 93 

8 A Specla1 Condition No 9 provldes for the temporary or permanent re- 

9 assignment of TPP power and de1 ivery service 

WHAT IS ADDRESSED IN SPECIAL CONDITION NO. 107 

Special Condition No 10 allows the customer, at its optlon, to take 

standby service under u t ~ l  i ty's standby rate CG-2 TPP-suppl led power 

is an alternative to util ~ty-suppl led power, just as power suppl led from 

a cogeneration facil i ty is an a1 ternative to u t ~ l  ity-suppl led power 

Therefore, ~t is reasonable that the same standby options be made ava~l- 

able Of course, slnce the customer would be paying maximum demand 

charges under the delivery service rate, the maximum demand charges in 

CG-2 would not be applicable 
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As a practtcal matter, ~mplementation wlll shortly follow the con- 

cluston of this case. For example, Consumers filed its new IRP show~ng 

a need for 300 megawatts comenctng In 1994 Under our proposal, the 

needed amount of new resources would be reduced to 240 megawatts 

RETURN RIGHTS 

WHAT RI GHTS SHOULD CUSTOMERS PARTICI PAT1 NG I N  THE EXPERIMENTAL WHEELING 

PROGRAM HAVE TO RETURN TO FULL SERVICE FROM THE UTILITY7 

A t  the tlme a customer's delivery servlce contract explres, or the 

expermental program concludes, partictpat tng customers should have a 

right to take service from the ut~ltty under any available tariff for 

w h ~ c h  they qua1 ~ f y  G ~ v e n  the experimental nature of the program, it 

is essent I a1 that partlclpat ~ n g  customers have thi s safeguard 

I F  THE UHEELING PROGRAM BECAME PERMANENT, WOULD A PART1 C I  PAT ING CllSTOMER 

HAVE THE SAME RIGHTS? 

The specific details will need to be establ~shed if the Commiss~on 

decides to make wheel ing a permanent option However, I would envislon 

that under a permanent program there would be a condlttoning of the 

u t ~ l  I ty's obl ~ g a t ~ o n  to prov~de service, and that partictpattng cus- 

tomers requesttng full servlce from the ut~lity would be treated the 

same as any new customer applylng for service from the utility 

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY? 

Yes 
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CONSUMERS POWER COHPANY 

Cost o f  Service Study 
Year Ending December 31. 1991 

(Do1 l a r s  i n  Thousands) 

T mnmr s- 
C~SUII@TS TRVTR SIWI a 

Allo Allo Total Subtrans- 
Li m - Dcscn otr on - Factor Factor Electric Factor m~ssion 

Plant i n  Sew1 ce 

Production Plant 
T ransmr ssi on Plant : 

Product1 on Cl ass1 f r ed Substa tns 
Transmr st1 on Classi f r ed S ubstns 
Subtrans Classified Substations 
Dl sttibution Classif red Substns 
Speci f rc  Class Ass1 g m n t  
Meter Houses/Transcl osums 
Tranunr ssion OH Lines 
Subtrans OH Lines 
Transmi ssion UG Li MS 

Total Transmrssron Plant 
Drstn bution 

Account 361 
Subtrans Classifred Plant 
Other 

Account 362 
Subtrans Classi fled Plant 
Othe r  

Other Distnbut~on 
Total Or stri but1 on Plant 
(icneral Plant 

Productron Related 
Transmission Related 
Drstnbution Related 
Custaner Re1 sted 

Total General Plant 
Cannon Plant: 

Production Related 
Transmi s si on Re1 ated 
Distrrbution Related 
Custaner Related 

Total Cannon Plant 
Intangr ble Plant 

Organ? zatron/Intangi bl 
Account 302 

Franehlses I Consents 
Hydro Generati on 
Intangible 

Mr scel 1 aneous 
Transmr s sr orrOnt Hydro Intercon 

Total Intangible Plant 

a 35 Total Plant i n  Service 
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CONSUMERS POYER COMPANY 

Cost o f  k w i c t  Study 
Year Endlng Detcrber 31, 1991 

(Do1 l a m  i n  Thousands) 

Tmnsmt s- 
Consuners TR\STR sion & 

A1 l o  A1 l o  Total Subtrsns- 
Descn ot  r on - Factor Factor Electrtc Factor mtssion 

Other Utility Plant Items 

Plant Held fo r  Futurt Use 
Pmduc t r  on 
transmi sston 
Dl str ibution 
CarmDn 

Total PHFN 

Abandomd Hidland Project Costs H7 1,376,139 0.00% 0 

Construction Work i n  Progress- 
Interest Beartng CWIP 

Product i on 2 24,370 000% 0 
Transmt ss i on 50 100% 1,520 100 00% 1,520 

IJon-Interest Beartng CWIP. 
Product t on H5 59,457 000% 0 
Transmt ssi on 50 100% 2,015 100.00% 2,015 

Total CUIr 87,362 3,535 

Total U t l l t t y  Plant 6,075,052 678.85 7 
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CONSUMERS POWER COHPANY 

Cost o f  k r v r c e  Study 
Year Endlng Deccllber 31, 1991 

(Dol lars I n  Thousands) 

T ranmi  s- 
Consuntrs TR\STR slon & 

A110 A l l o  Total Subtrans- 
Dtscn  ti on Factor Factor E lec t r i c  Factor mission - 

OPttat ton  and Ualntenanct Exoenses 

Production 
Operati on Expense 

Fuel f o r  Generation 
On Peak B1 
Off Peak 82 

Purchased & Net Interchange Pomr 
Capsci t y  H5 
On Peak Energy 61 
Off Peak Energy 82 

Other Opcratr on Expense 
Praducti on H5 
Acct 556-Systm Cntrl & Ld Dsp 49 
Interconnection Equal i tat1  on 50 

Total Optrat 1 on 
Ihintenance Expense 

Capacity Rclsted H5 
Energy Related B6 

Total Mar ntenance 
Total Pmducti on 

Transmi SSI on 
Operati on Expense 

Transmission Substations 18 
Overhead O Underground Lines 
Superv, Engineering 1 Uisc 96 
Rents 25 

hi ntenance Expense 
Structures & Stat ion Eqpt 18 
Overhead & Underground Lines 
Superv, Engineering b H ~ s c  97 

Total Transmi s s i  on 
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CONSUUERS POWER COMPANY 

Cost of kwrce Study 
Year Ending Deccrber 31. 1991 

(Do1 1 ars i n  Thousands 1 

Transmir 
Conswrs  fR\STR r i m  & 

A1 l o  Allo Total Subtrans- 
Line - Dcscn ption - Factor Factor Electric Factor n?ssion 

Dt strr button: 
-ration Expense* 

Statlon Equrpncnt 
Otber 
Superv, Engineerrng & Hisc 
Rents 

llaintenance Expcnst. 
Structures 
Statron Equipment 
Other 
Superv, Engt neenng & H i  sc 

Total Drstnbution 

Customer kcounts 

Salts Expense 

Adrmni strat ion & General- 
Produe t r  on 
Transmssion 
Distrrbutton 
Custanr 

Admrn & General 

Other OlLM - DSS Program 

Conservatl on (Incl DSM Program) 

Total 0 8 U Expenses 
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CONSUHERS POWER COMPANY 

Cost o f  k n i c e  Study 
Year Endlng Occrvber 31, 1991 

(Do1 l a r s  i n  Thousands) 

Transml s- 
Consuntrs TR\STR sion 8 

A110 A1 l o  Total Subtrans- 
11 ne - Descri pt1 on Factor Factor Electric Factor missron - 

D e p n c i a t l o n  8nd k o r t i z a t r o n  Expenses 

Dcpmciation Expenses* 
Pmduct1 on 
Transmi s s i  on 

Production Classified Substatns 
Transmission Classifled Substns 
Subtrans Classlfied Substations 
Distribution Classlf ied Substns 
Speci f r c Class kssigmnent 
Transmr ssion OH L i  n ts  
Subtrans OH L ims 
Transmisston UG L ims  

Total Transml s s ~  on 
D i s t r r b u t ~ o n  

Account 361 
Account 362 
Other 

D i s t r ~ b u t l o n  
General 
Comnon 

Total Depreclatr on 

k n o r t ~  ratJon Expenses- 
18 Franchises 8 Consents 65 F6 5A 7 3.16% 0 
19 Comnon Plant 63 F63A 86 3 2% 3 
20 Other Plant 66 F66A 62 7998% 50 
21 Abandoned HI d l  and P m e c t  Exp H7 86,610 0.00% 0 
22 Total Amortization 86,765 53 

23 Total Depreciation8Amort1zationExp 233,389 11,204 



Exhibit MEB-2 ( ) 

CONSUMERS POWER COMPANY 

Development o f  Unit Costs for 
Transmlsslon and Subtransmission Serv ice  

(Do1 1 a r s  I n Thousands) 

Transmission 
and Sub- Transmi s s ~  on 

L i  ne - Descn p t i  on transmission On1 v 
(1) (2) 

1 Total Revenue Requi rement $108,336 $82,010 a 

Annual Peak, 
2 at  Meter Level i n  MW 

Cost per kW. 

3 Annual 

4 per Month 



M P S C  No 12 -Electr~c 
Consumers Power Company 

Exhibi t  MEB-3 ( 1 
Page 1 o f  4 

Ong~nal Sheet No E--- 

DELIVERY SERVICE RATE FOR CUSTOMER-PROCURED POWER 
(EXPERIMENTAL) 

1 tu8 rate 18 avmlable for the debvey of cnpac~ty and a8rociated energy reparatcrly procured by cu8tonnr from a source 
other than the Company Semco 1s avulable only at ~ubtransnuss~on and trannmss~on voltage levels S e ~ c e  IS 

nrtnctod to a rmnmum of 2 000 kW and r max@mum of 10 000 kW at each customar locauon f ha Company m y  
bmt the .mount of srmce prowded hereunder to 60  000 kW 

Somce under this rate may be taken in conjunctton w ~ t h  remce under any other appl~cable rate ~nciud~na st8ndby 
ramce under Rate CG 2 

Ahenrcltlng current 80 hertz three-phnse at a nomnal voltage above 25 000 volts the parucular nature of the voltage 
an mach care to be deternunod by the Company 

Where the Company elects to meesure the semce at a n o n u ~ l  voltage above 25 OW volts 1 % shall be deducted 
for billing purposes from the demsnd maasurements thus made 

I S 150 00 per customer per month 

I For Subtransnursion Level Semce 

$1 76 par kW of mx lmum demend 

For Tranrrmrs~on Level S e ~ c e  

I S 1 1 5 per kW of maximum demand 

Q . n r J  T o r u  

Except as otherwise prowded this rate IS ~ubject  to all general terms and conditrons shown on Sheet No E 1 00  

(Contrnued on Sheet No E -1 

lssued 
F W Buckman, 
Pres~dent & Ch~ef Operating Officer, 
Jackson, M~ch~gan 

Effect~ve for servlce rendered on 
and after 

Issued under authority of the 
M~ch~gan Public Serv~ce Commrsslor 
dated 
in Case No U- 
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M P S C No 12 - Eiectrtc 
Consumers Power Company Ongrnal Sheet No E- 

DELIVERY SERVICE RATE FOR CUSTOMER-PROCURED POWER 
(EXPERIMENTAL) 

(Cont~nued From Sheet No E- 1 

I Af iu t rwnt  f a  Powor Factor 

Custonnn will haw thew bills datemned basad on the average powar factor ma~ntalned by  the customer dunng 
tho bllltng penod Such avorage powor factor shall be detomuned through mtenng of iagptng ktlovar hours and 
hlowatt-hours dunng the btlllng penod The cdculated ratlo of Iapgtng kllovar hours to lolowatt-hours shall then 
be convend to the awraga power factor for tha btlltng penod uslng tha mppropnrte convers~on factor Whenever 
the awrage powar factor dunng the btlltng panod IS above 899 or below 800 tho de l~wry  charge shall ba 
d1ust.d as fdlows 

(0) If the awrage powar factor dunng the btlllng penod IS 900 or tugher the ddlvery charge shdl be raducad 
b y  2% 

Ib) If the average power factor dunng the bllllng penod IS lass than 800 the delivery charge shall be ~ncreased 
by  the rat10 that 800 baars to the customer s awrage power factor dunng the bllllng penod 

I Maurnum Demand 

Tho manmum demand shall be the h~ghest I S  rmnute demand created dunng the currant month or prewous 11 
months 

Sub81abon Owcwnhtp Grod~t 

Where semce 1s supplted at more than 25 000 volts through customer ownad aoulpment a substatton ownersh~p 
cradlt may be applicable In accordance wlth Rule D5 5ubEtcnlon Ownarshp Credit The cred~t per kW will equal 
the transmss~on level maxlmum demand charge In Rate D 

I Muurnurn Charge 

I The dellvery charge plus the customer charge lncluded In the rate 

I Duo Date and Late Peynnnt Charge 

The due date of the customer btll shall be 21 days from the date of matllng A late payment charge of 2% of the 
unprud balance outstandtng net of taxes shell be assessed to any brll which 1s nor pa~d on or before the due date 
shown thereon 

All semce under t h s  rate shall requtre a wntten contract w ~ t h  a mtntmum term of one year and a maxtrnum term 
of ftve years No contract shall have an axptrat~on date later then 

I 

(ContInuod on Sheet No E -1 t 

I 

Issued 
F W Buchan, 
Pres~dent & Chlef Operating Offrcer, 
Jackson, Mtchtgan 

Effectlve for servlce rendered on 
and after 

Issued under authonty of the 
Mtchl~an Pubbc Servtce Commtssion 
dated 
In Case No U- 6 \Q 
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M P S C No 12 - Elenr~c 
Consumers Power Company Or~otnal Sheet No E- 

DELIVERY SERVICE RATE FOR CUSTOMER-PROCURED POWER 
(EXPERIMENTAL) 

(Cont~nued From Sheet No E- 1 

Transmtsnon semce IS that semce elthat supplied directly from the transmsston syrtem through a Company- 
Owned substation where from the ants of tho substabon the dtstnbunon aqulpmnt for supplvng seMce IS 

ownod and muntunod by the cuctomer 

Subtransrmss~on semce IS that semce elther supplied directly from the subtransrmsuon system or from the 
subtransmtsston syrtem through a Company-owned substauon where from the ex~ta of the 8ubstauon the 
dlstnbutton equipment for supplying semce IS owned and matntalned by the customer 

(1) Customer IS reapons~ble tor making dl arrangements wrth the Thrd Perry Prowder VPP) for dellvery of the 
capac~ty end assoctated energy to the Company Company wtll assrst customer In maklng these arrangements 
tf requested to do so and will enter into suitable agreements wlth the TPP and other ~nvolved paass as 
necessary to lrnplement the transacnons Tho Company shall not be obl~gatad to comrnenco deltvery sennce until 
all such nscessery arrangements have been made Customer will be respontlble for any charges imposed on 
Company by other part~es 8s a result of the transacttons hereundar 

(2) If requested by customer Company wtll enter Into agreements to purchase the TPPpower for customer s account 
Company shell tebtll to customer wtthout markup the amounts bllled to Compeny for c.pactty and assoc~ated 
energy recalved by the Company and del~vered to customer 

(3) The dellvery semce pronded hereunder IS firm The Company shall montaln the rqulpment end fac~ l~ t~es 
necessary for the dellvery of cepeclty and essoctated energy to any ellglbie customer from any potnt where 
capaclty end associated energy may be generated wlthln the Company s semce terntory or from any polnt of 
lnterconnectlon wlth another ublrty Company shall not be requlred to expand rts susttng facll~t~es to m8ke 
del~ver~es hereunder 

(41 A reductton in the capectty and energy dellvered to the customer shall be made to account for electr~cd losses 
on Company s transmisston and subtransmrss~on system For capaclty and energy recetved end del~vered by 
Company at transmsston voltage the percentage reducuon shall be 2 50% of the capac~ty and energy recalved 
by  Company from the TPP for dellvery to  the customer For capacity and energy elther recelved or dellvered by 
the Company at subtransmlsslon voltage the percentage reduction shall be 4 45% of the capaclty and energy 
recerved by the Company from the TPP for dellvery to the customer 

(5) Customer shall promptly notrfy Company of any change In the rchedul~ng of remce to be prowded hereunder 

1 

(Connnued on Sheet No E -) 
, 

L 

issued 
F W Buckman, 
Pres~dent & Chtef Operattng Off~cer 
Jackson, Mtchrgan 

Effective for servlce rendered on 
and after - 
Issued under authortty of the 
M~chtgan Publtc Service Commtss~on 
dated 
In Case No U 
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M P S C No 12 - Electric 
Consumers Power Company Ongrnal Sheet No E- 

DELIVERY SERVICE RATE FOR CUSTOMER-PROCURED POWER 
(EXPERIMENTAL) 

(Cont~nued From Sheet No E- 1 

(6) Curtomor m y  elect to have part or dl of tho c8pactty and assouatad enorgy requ1r.d by nm load rupplted by a 
fPP 

(11 I f  customr'a enure l o d  is s a d  by the TPP customer's load shall be tolemeterad to the TPP and the TPP 
rMl be rasponuble for fdlowtng customer's load wah nc Qenerauon rasources 

(b) P ~ N J  supply may ba provldsd in  OM of two ways (i) the TPP prondes a scheduled base block of power 
and the Company rupplter the balance on an otherwise appltcable rate schedule or (11) the Company prowdes 
a base block of power on an otherwtre appltcable rate schedule, and the TPP prowdes the balance of 
customer's requtremmts Unless the TPP IS prowdlng the base power block the load following requtrements 
rhall be as spectftsd in  (a) 

(7) If the TPP IS supplylng the base block of powar the maurnurn demand btlled under t h s  rate schedule shall aqusl 
the m o u n t  of capacity contracted for herounder Tho munmum demand btlled on tho otherwtse applicable rate 
schmdule shall equal the murtmum demand detemuned as spsctf~ed under the otherwtse oppltcable rate schedule 
wunuc the maxtmum demand btlled kreundar The on-peak demand for purpose of klltng under the otherwtse 
.ppltcable rate schedule shell equal customers on-peak demand as defined tn the otharwtre appbcable rate 
schedule minus the average of the demands scheduled from the TPP at the umes of the weekly demands usad 
to cdculate the on-peak btlling demand in  the otherwtse applaable rate schedule For purposes of applylng the 
on-peak btll~ng demand ratchet prowston dunng the first twelve months that semce IS taken hereunder 
customer's kstonc owpeak demands wt11 be reduced by the amount of ddtvary sennee contracted for The 
amount of mergyto be btlled on the otherwise appltcable rate schedule shall equal the total energy metered dunng 
on-peak and off-peak penods mnus the moun t  of energy schaduled from the TPP tn the on and off peak penods 
respectrvely 

(8) If Company is supplylng the base block of power the mxtmum demand under tlus rate schedule shall equal 
customers maximum demand mnus the demend contracted for btUtng under the otherwtse appltcable rate 
schedule The on-peak demand to be btlled under the otherwtse appltcable rate schedule rhall equal the on-peek 
demand for wkch  customar has contractad under the othermse applicable rate schedule but not more than the 
average of customer s actual weekly maximum demands occurring dunng the on-peak panod of the month For 
purposes of applylng the on-peak bllllng demend ratchet prowston dunng the first twelve months that semce is 
taken hereunder, customer's kstonc on-peek demands wtll be reduced by the amount of deltvery semce 
tontrected for The amount of energy to be bllled on the otherwtse appltcable rate schedule shall equal the 
amount of energy assostated wtth the contracted demand on the otherwtse applicable rate schedule dunng on 
end off peak penods respectrvely but not more than the actual amount of energy motered 

(9) Conststent wtth the terms and condtt~om and Itmttmons In t k s  m e  customer may temporarily or permanently 
reassignTPP power and deltvery capacdy under ttus schedule to another customer Such reasstgnmant IS subject 
to Company hawng suffictent capacny tn the factlitres requtred to pronde the requested semce to the other 
customer The customer ongtrully contracting for semce hereunder shall ramatn lroble for the performance of 
dl obltgattons under the contract except as spectftcally agreed to by the pemes through an amendment to the 
contract 

(101 At the option of the customer standby semce for the TPP power deltvered under t k s  rate s avetlable under 
Company s Rate CG 2 A customer electtng thts sewce shell pey the customer charge on-peak demend charge 
energy charges and matntenance anergy charge (tncludtng the power supply cost recovery factor) and the 
surcharges shown on Sheet No E 2 00 for eny standby semce ubltted The maximum demand charges In Rate 
CG 2 shell not be appl~cable 

Issued 
F W Buckman, 
Pres~dent & Ch~ef Operating Off~cer, 
Jackson, M~chrgan 

Effective for servlce rendered on 
and after 

lssued under authority of the 
M~ch~gan Publlc Service Commrssror 
dated 
In Case No U- 
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GENERAL AGREEMENT ON PARALLEL PATHS 
DISCUSSION PAPER 

Bulk power transactlorn are now accomplished on the mterconnected electrical system as a 

scheduled tramactlon or series of scheduled transactloris between neighbormg utiiitses All that IS needed 

to effect longdlstance transmission a the assembly of a wdlmg chain of neighboring two-party 

transamons between md~vidual companies The power a essentially handed-OR from company to 

company accordmg to the cham as descnbed on paper (contract path) 

The contract path may yield the ulmate buyer the lowest delivered power wst, but m many cases 

it pmally or largely ignores the fact that electricity flows along the path of least resrstance Therefore, 

compmes expenencmg a significant portion of the physical power flow but no contract recognmon are 

faced with what amounts to unauthorized use of the= transrmss~on system Such parallel flows may 

jeopardize reliable customer service at worst, and at least result m an uncompensated use of trausrmssion 

The GAPP Commrttee was charged by the ITCF with the task of developmg an effective method 

of resolvmg the problems assocxated unth contract versus actual power flows (parallel flows) Progress 

m this area has become more Imperative as the nature of bulk power dealmgs among wmpmes trend 

towards longer distance, umduectronal power flows 

After much dlscussion and weighlng of the alternaaves, the GAPP Comrmttee has desmbed m 

&IS dlscussion paper a method that wdl work to better control the mposition of parallel power flows on 

all parucipatmg cornparues Under the GAPP Method desmbed herem, companies will also be 

compensated for what would previously have been an uncompensated parallel flow Under thrs method, 

paraliel flow will largely become scheduled flow, and all scheduled flows wlll be priced by the providers 

of transmission service acwrdmg to a public postmg of their approved rates, whatever they may be 

Power exchanges to meet urgent rellabllity needs wlll be exempt from certarn aspects of the 

GAPP Method so that reacuon to the situation IS expedited 

Computer based commuxucauons wlll be required for unplementation of the GAPP Method and 

will be used for both operat~onal control and bdixng purposes The GAPP Comrmttee was nundful of 

the fact that compames wdl not implement a method that presents an unmanageable burden to operattng 

staff whose pnmary responsibfity it ts to -tam reliable electr~city supply 

As complicated as the GAPP Method will be to unplement, a remams rather simplutsc m its 

treatment of certatn issues If an unplementauon trial shows the method to be promxslng and worthy of 

e additional effort, work should proceed on rmplementmg necessary enhancements 

Implementauon of the GAPP Method will requue the support of a signifi?tnumber of the 



ITCFIGAPP representatrves In additron, the GAPP Method wdl not be mplemented wthout prror 

consrderation and approval by FERC and other appropriate regulatory bodies 
- - 

2- INTRODUCTION 
Smce early 1990, owners, operators and users of Wercomected tmsrmssion systems m the 

eastern Umted States and Canada have been voluntardy convenrng to dlscuss mterregional transmrssion 

~ssues with the rntent of enhancing cooperation and coordmon The participants refer to themselves 

as the Interregional Trmrmssion Coordlnatron Forum (lTCF) 
One of the most s~gnrficant issues regarding rnterconnected transmrssion system operatron IS that 

of unscheduled, or parallel power flows When power IS trausfmed from one company to another, a 

slngle path a arranged by contract for delrvery of the power However, a pomon of the contracted 

power actually flows over other transmission imes and through other systems The drfference between 

the contracted power scheduled over an mterconnecuon and the actual flow IS known as parallel flow 

(also called loop flow or cuculatmg flow) The Issue, whde not new, has recerved rncreastng attention 

over the past decade d m g  which tune substanbal power transfers between compmes have routinely 

taken place, often to the reliable llmt of transmrssion systems 

The ITCF recowed that sigmficant parallel flow between compmes is ~nevitable and occa- 

sronally burdensome to transrmssion owners and operators who presently have little or no control over 

others' tmsact~ons and receive no compensation for parallel power flows across theu systems To 

address this issue, the ITCF formed the General Agreement On Parallel Paths (GAPP) Cornnuttee 

Specrfically, the ITCF requested GAPP to 

"Explore the practrcability of replacing the smgle contract approach with a multlple contract path 
approach such that the uansrmssion systems which are impacted by specrfic transamons are 
approprrately rnvoived from a contractmg, schedulmg and operations perspectrve Prepare a 
dlscusston paper for the ITCF whrch compares the current srngle contract path approach to the 
implications of multiple contract paths, particularly with regard to scheduimg and operatronal 
control The drscussion paper should also address such consrderauons as the drfferent types of 
transactions to which new contracting approaches should apply and any suggesuons the commttee 
has regardmg how to transrtion to contractmg for transactions on multlple paths " 

The work of the GAPP Commrttee IS consrstent wnh statements by FERC recommendmg that 

mterconnected entrees develop practrcal solutions for the types of dsputes which m e  due to paralleI 

flow Thrs discussion paper presents a method which will largely solve the parallel flow problem It 

provrdes a summary of the GAPP Commttee's mvesttgatron, together with discussion of related ssues 

including some yet to be resolved 

The GAPP Commtzee revrewed the approaches taken elsewhere m North Amer~ca A brief 

summary of these other approaches can be found m Appendlx C 
-- 



3. METHOD - SINGLE CONTRACT PATH 

- Exrang transrmssron systems prmcipally have been desrgned by companres to carry power from 

generatmg unrts to load centers and to mterconnect mth neighboring companres m order to enhance 

overall system relrabillty and to p m t  emergency and economy transacbons between neigbbomg 

companies The longstandlng practrce of the electric power ~ndustry has been to permit neighbormg 

companres to contract to buy and sell power up to the relrable transfer capability of the mterconneaons 

between them At present, the "contract path" approach a employed m which only the contracting 

compmes exercse control and are pad for the transrmssron service They are pad for the full 

contracted power transfer scheduled, regardless of whether the power is actually transported through the 

contramg companaes or not Compames carrymg parallel flows recerve no compensatron and have little 

or no control 

Companaes recogruze that the many benefits they denve from mterconnecbons outwergh the costs 

they sometunes ~ncur to accommodate parallel flows as long as parallel flows are reciprocal in actual 

operation, compatues cooperate and work closely together to address and mtigate parallel flows that 

would othenvlse je~pardr~e any mdivrdual company's rel~abdrty 

When parallel flows cause operatmg stresses on a company's transmassion system, rts operators 

take local actions such as generation shifts and power transactron ZtdjUStInents m order of mcreaslng cost 

Neighbomg companres are advrsed of the problem When local controls are not sufficaent, and reliabdity 

a threatened, a company will call on its neighbors to provide relief from the parallel flows Cooperation 

IS the norm because all companaes cons~der reltabllity of service to be paramount 

One of the problems with tha tradrtional approach to parallel flows a that m recent years, 

mterregronal transacuons have become predommmtly umduecbonal for most companaes m the eastern 

Unrted States and Canada Therefore, the mutual mterconnection benefit has, m some cases, become 

unbalanced due to perststent parallel flows such that some companres must make adjustments and Incur 

cost. more than others "Excesstve" parallel flows are therefore mcreasmgly seen as an unauthomed use 

of transmion, and the costs incurred to accommodate parallel flows are sometsrnes felt to be onerous 

The application of the extstmg schedulmg, control and compensauon rules are not adequate when 

large quantities of power are transmrtted over a complex network over long distances Although the 

traditional single contract path approach has been m place and accepted for many years, it IS becomang 

mcreasingly ~mpramcal A new set of rules a desirable which compensates companies on the actual flow 
path for the power they are carrying and affords them some operattonal control over transacttons 



4.0 QVERVIEW OF TRCE GAPP METHOD 

The followmg a an overvlew of the GAPP Method wh~ch provides for the schedullng of power 

transactrons3ong mulbple contract paths which more closely correspond to actual power flows Deals 

of the method are provided m S m o n  5 of thls dacussion paper 

The GAPP Method budds on procedures now used between mdiv~dual compmes to effect a 

measure of control over transrmssion network condiuons As an example, s~gn~ficant aspects of the 

control and system rellabdity phdosophies developed for the Reliabrlity Coorcilnatlon Plan (RCP) co- 

authored and admuustered by the Allegheny Power System, Vugma Power and the Pennsylvma-New 

Jersey-Maryland Intercomemon (PJM) have formed the foundatton for many of the schedullng and 

control provisions detaded m Sections 5 1 and 5 2 Slrmlar control atiangements between the Mlchlgan 

utrllt~es and withrn power pools such as New England, PJM and New York were referenced frequently 

dumg the GAPP Commttee's deliberations 

The GAPP Method a mtended to apply to all normally-conducted power transactions mvolvmg 

at least one GAPP partrcipant Examples of typical power transachons now most commonly takmg place 

under vatlous FERC-filed tanffs or schedules and to be governed by the GAPP Method m the future 

d u d e  (but are not l~rmted to) long term capacity transactions, weeklyda~ly-hourly short term sales, 

economy transactions and banked power exchanges 

There would be a lmted number of cases exempt from the GAPP Method For example, when 

any company experiences operamg wndiuons that m rts judgment requue emergency power from an 

external source or for which no reasonable internal acwmmodatlon a possible, the GAPP Method wdl 

be abridged The precedent for thrs b d  of treatment can be found m the work accomplahed by the 

ITCF members m the 1990-91 tuneframe with respect to stressed transrmssion system conditions that 

prevaled at that tune This LS d~scussed more fully m Secuon 5 3 Also, the GAPP Method a not 

intended to apply, m whole or m part, to some exlstmg generatmg umts located outside a company's 

service area, to some exlsung transactions and to some aspects of transactions between duectly connected 

companies Further detads of the suggested exemptions can be found m Appendur A.2 

4.1 TRANSMISSION T m  

The GAPP Method requues that all transmitting companies have tan& (or s d a r  filed 

agreements) avarlable for transmwion service that are approved by the appropriate regulator(s) The 

method IS not dependent upon the tar~ffs, although its acceptance by md~v~dual compames andlor the 

regulators mght well depend on the tar~ffs mtended to be used by the individual partleipants Whlle the 

terms of reference of GAPP exclude compensatlon, the GAPP Commttee has included discussion of some 

aspects of compensauon m Appendices B 2 and B 3 

4 



To date, most transrmssion tar~ffs have been routrnely establrshed accordrng to a FERC standard 

whlch generally converts embedded costs of bulk transrmssion equipment (along with other mscellaneous 

actlvaty) to Tservice charge per umt of power transrmtted A newly emerglag basls for transrmssion 

m f f s  IS reflectrve of the costs of relrevlng transrmssion constramts and may mclude items such as 

1) the cost the transmmg company rncurs to rwilspatch its genermon away from optunum loadlng m 

order to support the requested tmsrmss~on service, and 2) the cost of forgone economc power exchanges 

the transmrmng company would have made Itself were rt not for the use of its system by others to 

transrmt theu power 

Agiun, the GAPP Method does not requue any specific denvation or establrshment of a tanff 

structure on the part of GAPP partlclpants and the GAPP Comm~#ee does not endorse any particular tarrff 

basu 

4 3  l l w u s ~ c n o ~  MATRIX 

The GAPP Method requues the dmvation of a tramamon matm to show all paths lnvolved m 

transactions between each and every pau of GAPP particlpants The matruc would be used to d e t e m e  

whether compatlles are transrmttmg sufficrent power to qualify for compemon, and the extent to which 

they have control over any tramamon 

A load flow commxttee wouid be convened as an mnal stage prior to the tnal unplementmon of * the GAPP Method Thrs c o  would be charged w b  const~chng a mtnx of load flow drstrrbution 

factors applrcable to all poss~ble contracted power flows lnvolvlng GAPP partrclpants All drstrrbution 

factors would be collected and drsplayed m the transamon matm The transamon matm would 

necessatrly require many enablmg assumpnons concernmg transm1sslon network condinons, generation 

drspatch, load and generation dlstnbunon and new transactions and wouid be changed perrodically to 

reflect changes m those condmons The study methodology would be approved by the ITCF before 

routme tmplemenmon or change 

As a complement to the transamon matruc, all companies wlll post m some routlne manner the 

rates from the tariffs which they have pubiicly Ned with FERC and other appropriate regulatory bod~es 

for the various transmission servlces they provide The rates would be m keepmg with the compmes' 

chosen tarrff bas15 and may be changed from me-to-tune Only posted rates may be charged, however, 

and changes m postmgs would only apply prospecttvely 

The transaction matm and the latest company rate posnngs would be made available to all GAPP 

particlpants for thew easy access and review when wmpletmg, negonatxng or assessing the Impact of 

various power transactions 



For a company to complete a power transacuon under the GAPP Method, n must arrange a 

contract paws) whrch wrres 50% or more of the actual power flow as per the transactron mamx Thls 

contract path@ must mclude the company(res) transmttmg the largest component of the transamon Thls 
0 

requirement would be waved, however, if the generator of the power and rts ultlmate buyer are d u d y  

interconnected wth sufficrent unused transrmssion capacrty to accommodate the e w e  transaction (See 

Appenduc A 2[1] and A 3[3] for further dlscussron ) 

The GAPP Method specrfies that all trammttrng companres which cany 5% or more of any 

transactron be compensated according to the dlstnbuoon factors m the transamon mamx at then posted 

rates Thrs rs a comprormse m considemon of varrous factors (See Appendrx A 3111 for further 

dlscussron ) 

The GAPP Method provrdes some control to companres that transrmt 20% or more of any 

wnsamon (as per the transactron matruc) by permrttrng the transnuttmg wmpany to request that the 

transacaon be reduced by an amount not more than the percentage flowmg through rts system when rt 

experrences transrmssron capacrty constramts When such a request 1s made (assumsng the request rs for 

a full reducuon), the buyer would reduce the transaction by the requested amount and the requestmg 

transmittmg company would lose all transmrssron revenue for that transactton AIl other transmttlng 

companres m the transrmsslon path(@ would stdl recelve compensatlon, albert at a somewhat lower level 

reflmve of the constramed company's cuts In the case of reductrons of less than the full amount, 

reductrons m compensatlon would be prorated accordmgly to both the constramed tranmuttmg company 

and others pmcrpatmg m the transrmssron path(s) 

After any reductron, a portron of the remarnrng transactron would sull flow through the system 

of the constramed transrmttmg company, of course, but th~s portlon would then be an unantracted 

parallel flow and would pose the same operational and economrc problems as the current contract path 

method However, the t r a n s m g  company would have ganed a measure of control over a transamon 

that may have been a parallel, uncontrolled flow prior to the GAPP Method (See Appendices A 3121 

a n d A 4 )  

4.6 DATA Exmma 
The GAPP Method requrres each partlcipatrng company to be linked to all other comparues for 

purposes of exchangmg data on transamons for control and brllrng -- 



4.7 J I I ~  
The GAPP Methud makes many sunplifymg assumpttons and also establishes critena and 

thresholds f~pmcipauon,  compensauon and control These assumpuons and mtena cannot mcipate 

all future methods of system operatton or power transacb.on dmvmon Therefore, the ITCF would need 

to establish a dlspute-resolvmg mechaxusm concurrent with the implementation of the GAPP Method 

5.0 DETATLS OF SCHEDULING. OPERATIONAL CONTROL. COMMUNICATION 

AND ln'r.LmG 
Detailed system operations under the GAPP Method outlined m Seaon 4 are provided below 

Thrs method wouid apply to all power flows except those that may qualify for "grandfather" status (see 

Appendu A 2 for detads) and some aspects of emergency opermon (see Sectron 5 3 for detads) 

5.1 SCHEDUWNG I -VATIONS 

Current procedures established between neighbomg compames related to the trrmng of 

notificattons for various transamons (weekly, hourly etc ) would be unchanged by the GAPP Method 

Under the GAPP Method, transactrons would be allocated to wmpmes which rncur 5% or more 

of the transamon between the generator and ulttmate buyer of the power The dlsaggregmon of the 

power flow would be accomplshed by application of the transamon matrut 

A transamon resenmbon then can be made if 

a) a conmuous path(s) from seller to buyer carryrng 50% or more of the actual flow 

according to the transamon mamx IS (are) establrshed, mcludmg the company 

transxnittmg the largest parallel component of the contract amount (see Exhibrt I on page 

8 and Appendu A 3), or 

b) the generator and ultunate buyer are duectiy mtercomected with sufficient unused 

transrmssion capacity to accommodate the entue transamon (See Exhibit II on page 8 

and Appendix A 2[1] ) 

Under the GAPP Method, the buyer would be responsible for noufylng all mvolved transrmttmg 

companies carrying 5% or more of the transaction as per the transamon matru Upon recelvmg that 

notification, all transmitting compames should noufy the buyer of any expected o p e m g  problems that 

may unpact thls pmcular transamon once ~t begins The buyer then would have the opportumty to 

modify the transaction before ~t starts to reflect these operatrng problems and prepare to mod~fy the 

transaction after rt starts if such operaung problems arise Through reference to the rate posmg of all 

transmitung companies, the buyer has already been afforded the ability to select the level (if appropriate) 

and deterrmne the cost of transmission service offered by all of the transmmg companies 



EXHIBIT I: 

Pnmtse - 
Sy.tm A rolls 100 MW to - 
Syrtem F 
Sworn A over-~eneratos by 

100 MW Svmtam F under- 

gammas by 100 MW, 100 MW 

flow8 from A to F through 8, C, 

D and E r mhown accordmg to 

the w8nuct1on m n x  

Fonssauencs 

System F must mserve tram 

msuon s e ~ c e  from system E 

B and onher C or D pnor to the 

stan of the wmsmaon E be 

cwsa n a m r  owr  50% of the 

ochedded t o w  B b o w r e  ~t 

amos  the largost pomon of the flow botween A and E, and e~thsr C or D bocouse A needs pomwsston from ry.tamr 

togsther compnmng 50% of the flow between A and E bofore the wanucbon can start ( and B represents 108s t h n  

50%) Ewn though D a not on the contract path It mcalws compmubon b o w s e  tt ames  5% or more of the flow 

Ikcoure thoy any man than 5% 8 C D mnd E osubbrh rchodules for the appmpnate mount 

TRANSACTION SCHEDULING EXAMPLE 

EXHIBIT 11: 

Prerntsa - 
S w a m  A 18 d~nct ly  ~nterconmctod wtth Systems 8 and C C IS 

dtroctty ~nterconnected w ~ t h  B All dlrect ttos are assumed to hew a 

rated capoaty of 100 MW m one dlrecbon Scheduled power flows 

@amllel tn thrs case) account for 50 MW of mt prwusttng flow from 

A to B A wrhss to sell 100 MW of ns own power to B or wheel100 

MW of an unglcturod system s power to B or some cornb~rmon of the 

two ddlng to 100 MW 

Comeauencs 

Pmwolnly scheduled tmnucbons ~n the d~nc t~on  A-to-B hew used up 

50 MW of thew ee'r rat~ng A and 0 can schedule a m l m u r n  of 50 

drhbonal MW tn the dmcbon of A to B before C must bo asked for 

8chedule wmusslon 

DIRECT INTERCONNECT 



So, in accordance with tuningprocedures that have been established between neighboring utiiittes, 

all wrnpames who pmcipate m a prospectwe power transamon to a degree equal to or greater than the 

compensatioT threshold of 5% wdl recelve a notlficatlon from the ultlmate buyer of the power that it has 

received approval fiom a transmttmg company or wmbimon of transmttmg compmes to commence 

theintended transamon The noufimon wlll rnclude a lrstlng of the path(s) which granted approval of 

the transamon, and approval wlll have been granted m a manner which sausfies the scheduling threshold 

of 50% (a condition which should be easlly verrfied by any company's reference to the transactton 

-- - - mam) All companies mvolved m the transaction under the GAPP Method should then operauonally 

include the notified transaction schedule as a part of the transactlorn managed over thew system 

Consequently, parallel power flows which would have exrsted pnor to the GAPP Method largely become 

scheduled flows after its application Remauung parallel flows should consist pnmariiy of devlatlons 

between modeled distribution factors used m the transactlon matm and actual power flow, individual 

parallel flows unposed on compmes who do not pmcipate m transamom because they fbd to meet the 

5% compensauon threshold, and parallel flows u n p d  on GAPP pamclpants by transactions lnvolvrng 

non-GAPP participants 

5.2 OPERATIONAL CONTROL 

As transactions are agreed and final conf~rrnations are received, each of the transmtt~ng 

companies wdl have been provided key data by the ultimate buyer on 

1) The generaung company and the ulumate buylng company, 

2) Scheduled mterchange, 

3) Start and stop tunes, 

4) R ~ o r ~ t y  and firmness (if appropriate) of transmion service purchased, and 

5) The path(s) over which 50% or more of the transamon have been scheduled 

As part and parcel of the five pieces of dara provided above, all partles to the transamon (buyer, 

generator and transmitting companies) will know from the transactlon rnatrcrr the amount of flow 

accruing from the proposed transamon and what relief rs avarlable or may be called for What would 

have prev~ously been ~dentlfied as a parallel flow pre-GAPP now becomes a scheduled flow m the post- 

GAPP era - at least down to the appi~cauon of dlstnbutron factors equal to or greater than 5% 

Under normal system wndltrons (see Secuon 5 3 for a discussion of emergency wndrtrons), ~f 

a reliability wnstmnt (as detemned by an mdivldual transrmssion company's operaung mterra) IS 

encountered, the GAPP Method provides 

A) yn~fateral Rel~ef Without Schedule Reduct~ons, 

A transmitting company should adjust its generation andlor switch transmrss~on - 



facrlrtres, if appropnate, which may allevm, or at least muumrze to the extent 

pramcable, the effect of the constramt on its transrmssion system These are mtended 

- - to be undated changes that a t r a n s m g  company can make w~thout mcumg @ 
signtficant addrtional costs 

B) Pellef Procedures Wrth Schedule Reductr~ll~~ 1 

If relief IS stdl required, the transm~ttmg company should notify the pertment 

buyer(s) to stop load111g any transactions not yet fully loaded andlor to avold loading any 

scheduled transact~ons whrch have yet to start 

Upon the need for stdl further relref, a transrmttmg company may declare the 

need for redurnom m transact~on schedules and call for those reductrons m transactions 

which exceed the 20% control threshold in so dorng, the transmttmg company should 

provrde the follomg mfomaOon to the appropriate buyers 

I) ReI~abrlrty l m t  encountered, seventy of the problem, and ~ts expected duration, 

2) Scheduled transact~ons through the transmttmg company segregated by category 

as to those above or below the 20% control threshold, 

3) Total relief requested and transrmssron service pnomy categories affected by the 

requested rellef (if applicable), and 

4) Each rndividual buyer's share of the total relref which would be allocated to the a 
service buyers on a pro-rata bass3, cogmant of the transmmng company's 

semce prrority hrerarchy (if any) 

The buyer(s) wrli expediently provide the requested relief 

C) Restoratron Of Schedule Reductions 

Once the reliability I m t  IS no longer exceeded or m danger of berng exceeded, 

the transmrttmg company wlll notify the buyer(@ when the transamon(s) can be 

rernstated, loaded to higher levels, and (m the event of cornparues wrying 50% of new 

transactrons), new transactions can be scheduled 

Tbere may -st an mtamdmtc step to be tPlrea by tRnsrmttrng C O ~ S  wh~ch may allenate or 
mmrmzc the need for schedule rsductrons Refer to &chon 2 of Appadu B.2 for fiuther dttzuwm of thrs 
potentla1 step 

T ~ I S  nlsy entrul de~e~s lag  the l d g  of a lower pnonty txansachon m hvor of mcrcasmg the loodrng of 
a hrgher pnonty Wumct~on whrch had not pmoudy bcm fully loaded 

' In no event sboll the u1w)unt of nlsef apport~oned to my mngle tmmct~m e x 4  the product of the 
mnsmttlng company's share of the trPnsPct~on as per the transachon mtnx times the totai-sdduled 
tnrnsocuon between the generator and ulhmote buyer 



5.3 W m  FOR EMERGENCY S Y ~  CONDFIIOIQ 

Under emergency bulk power system condrbons, the provarons of the GAPP Method p e m l n g  

to control w n  be suspended, and tmsmrssion system relref or emergency energy supply (as appropnate) 

will be provided to the company requestmg such a d  followrng exlstmg ~ndustry gurdellnes Specifically, 

compmes m need of such emergency ad and those responding to the request wlll not be requ~ed to 

observe the 50% reservation and 2096 control thresholds as they make arrangements to address an 
emergency And, all transrmttmg compaxues experlencmg parallel or scheduled power flows as a result 

of emergency-related power transact~ons wlll manage the provsron of transrmssron services to all other 

customers m a manner that assures that hrgher prronty is accorded the emergency-related transactron than 

any other transrmssion service transactron 

The waver of reservation and control thresholds under emergency system condroons does not 

extend to compensatron The transaction matrlx and records of companies who scheduled the emergency- 

related power transactrons wrll be used as necessary to enable appropnate wmpensaaon of all compames 

(at thew posted rates) whose systems were used to transfer power durlng the emergency 

Companies who declare the need for such emergency ard wlll be requued to keep records 

adequate to support therr declaratron after-the-fact to those compames who conmbuted (voluntarily or 

mvoluntatrly) emergency servrces and support Inadequately supported declarations wlll be a matter to 

be addressed through the proposed lTCF dlspute resolution process 

5.4 C O ~ C A T I O N S  
The reservatrons, schedules, transrmssion rates, transactron matr~~, transrmssion 11m1r.s and other 

data to be exchanged pursuant to Sections 5 1,5 2 and 5 3 above, along with other generlc data perhnent 

to system conditrons (native loads, weather condiaons, etc ), wrll be exchanged on a real tune, computer- 

based wmmumcatlon network 

The initral concept of such a GAPP commumcaaons system revolves around a network of 

personal computers connected through controIlrng nodes of hrgher level computers with one another via 

dedicated telephone circuits Thrs would allow the user m any one company's control center to send 

datafmessages to and receive same from any or all wmpanles connected to the network Also, the 
transaction matrlx m effect at any part~cular tlme would reslde on each control center's computer so that 

schedule apporuonments could be confiied, billmngfrevenue esumates could be performed, potenual new 

transactions could be studred for system effect, etc 

Implementatron of thrs wmmunrcations network would requrre the development of standardized 

computer software and, to a certam extent, hardware In addition, formats under which data and a messages are to be exchanged between control centers, and provalons for data and hardware -- 



securiyl"bacmp, wlll need developmg The GAPP Committee believes that these requvements are not 

onerous 

- TheThformauon exchange for the GAPP Method could be rntegrated wtb data exchanges now 

made or env~ioned by O W  and IDECs Members of those two groups now Include Allegheny 

Power System, American Electtlc Power System, Centerior Energy System, Duke Power, Duquesne 

Light Company, Michigan Electric Coordrnated System, New England Power Exchange, New York 

Power Pool, Ohio Edlson System, Ontario Hydro, Penosylvama-New Jersey-Maryland Intercommon 

and Virgtnn Power 

5.5 p m G  IAvDIT 

The GAPP Method should not requwe changes to normal practrces for billurg However, there 

will be a considerable degree of added complexity, first, because of the mcreased number of parttcipants 

m many mnsamons, and second, because compmes will conduct busmess deallngs wtb compmes well 

beyond theu tmmedlate rnterconnected neighbors 

Compaxues wrll be required to keep records mfficlent for audit purposes covermg many more 

transamom than IS currently the case 

ATION 

The GAPP Method as outllned m thls dlscuss~on paper IS a major departure from current practrce 

To demonstrate ~ t s  efficacy, the GAPP Committee suggests that, subject to pnor cons~deratron a d  

approval by FERC and other appropriate regulatory bodles, a t d  of no longer than two years be 

conducted Some of the activroes that wrll need to be undertaken to implement such a mal are prov~ded 

m Semon 6 1 

Dunng this trial, a number of problems and concerns wlll be rdenofied whlch wrll need to be 

addressed m an ongoing way by the ITCF T ~ I S  wrll lead to the need to dlscuss posslble enhancements 

to the basic GAPP Method and IS dwussed further m Sectron 6 3  

At the end of the tnal perrod, the ITCF wlll have to assess the outcome of the trial and whether 

the GAPP Method should be conunued unchanged, enhanced or abandoned 

6.1 TRIAL IMPLEMENTATION 

Implementing the GAPP Method as outlmed m this discussion paper will be a major undertalang 

OpeRtmg R~pmentatrves Of The Northtpst Systcms 

"ter-Utrlity Data Exchange Consort~um 



Even assurmng raprd approval by the rr6F and regulators, it would be challenging to have the GAPP 

Method m place by June 1, 1993 Some of the amons that would need to be taken to accomplish thrs 

0 are bnefly explmed m this s m o n  Many of these can be conducted m parallel, but it must be 

recognxzed that many wmpanres wrll want to know the outcome of these act~viues before they agree to 

adopt the GAPP Method 

1 A sigmficant number of the ITCF members must agree to parucrpate because the GAPP 

Method cannot be implemented *out the full cooperat~on of most of the companies 

partrcipatmg at the lTCF (see Appendur B 4) 

2 A wmmttee must be formed to prepare a FERC fillng and other appropnate regulatory 

filmgs requestmg perrmsslon to unplement the GAPP Method on a trxal bass 

3 Conttol areas that comrst of more than one company wrll be requued to make an elecuon 

as to how they mtend to participate (see Appendtx B 1) 

4 lndiwdual companres and power pools wrll need to file appropriate transnusslon tarrfi 

5 A wmnuttee must be formed to derive dlsmbuuon factors to be used m comtructlng the 

penodic transaction matrxces The assumptions under whlch the commrttee performs its 

task must be presented to the ITCF for review and approval accordrng to some procedure 

that the lTCF unll need to specify Dumg matruc development, special transrmssion 

system condiuons caused by the rntroductlon by lndrvidual compames of cemm power 

flow control devrces must be assessed and recognrtion grven to the use of such 

equtpment 

6 A c o w  must be formed to work out the cornmumcation protocols necessary for 

lmplementatlon of the GAPP Method Each GAPP pmcrpant must acquue the 

appropnate computer hardware and software 

7 A legal framework must be establrshed for transrmss~on tariffs and contracts under the 

GAPP Method to allow for compensation and control as envrsioned (see Appendur B 4) 

8 Tra~~mrttmg companies wrll need to establish appropnate procedures for scheduling and 

control of transactrons 

9 A mechamsm must be establ~shed by the lTCF to facilrtate the resoiut~on of dlsputes that 

wlll rnvarrably ame among the partlclpants however well-mtentloned and comm~tted they 

are to the GAPP Method A necessary wmpanlon to d~spute resolution ls the provlslon 

for and acceptance by all GAPP participants of a process whereby clams for emergency 

actton, scheduled power flow reductions, etc can be aud~ted 

10 A review panel must be established to assess the credentials of "grandfather" candidates 

prlor to the instituuon of the GAPP Method (see Appendu~ A 2) After the method - 



starts, the panel wdl be requared to rule on the wnunued perunence of the "grandfather" 

mteria from ume to tune 

- The-GAPP Comrmttee considered recomrnendmg a theoretrcal, "paper" exerclse rnstead of a trral 

mplementatron, but concluded that thls would be lmpractrcal and llkely to be unrewardrng The reason 

for thls conclusion IS that the results of the applicatron of the GAPP Method are highly dependent on a 

number of factors mcludmg the assumptrons used to develop the tmsact~on matm and the tar~f i  applied 

Therefore, as much work would be requued to ensure the validlty of any "paper" exerclse as would be 

required for the proposed trial ~mplementirtion There would llkely be less mterest m pursuing such a 

theoret~cal exercrse than an actual trial Fmally, there would be no point m pursumg a "paper" exerclse 

$the legal and regulatory underpinnmgs are not known ahead of tune 

6 2  J ~ V O L ~ O N A R Y  MODIFICATIONS TO TKE GAPP M ~ I O D  

The GAPP Method for dealmg wrth parallel power flow outlrned m thrs discussion paper IS a 

rudimentary solution meant to get at the crux of the parallel flow problem quickly with an acceptable 

level of effectiveness Almost by definition, the need for qurck deployment of a manageable procedure 

has resulted m a deliberate mattention to several rmportant considerations also associated wth parallel 

flows andlor brought to the fore by the rudunentary soluuon the GAPP Conmuthe devlsed 

The mattenuon to those wnsiderat~ons rn the name of expediency and smplrcity does not demean 

then Importance, and some of them mght well prove to be so tmportant that they cannot be overlooked 

dunng the tnal tmplementatron proposed m Section 6 1 It has always been the GAPP Comrmttee's 

a 
mention to devise an ultrmate procedure which largely addresses conceptually the more global nature of 

the parallel flow problem, so the ITCF wll need to establish an ongomg process to revlew the 

rmplementatlon trial and adapt the GAPP Method discussed herem as necessary In additron, the ITCF 

must address the Issue of compensatlon of members experlencmg untenable financial/operabonal harm 

through theu exclusion from power flow scheduling vra the 5% compensatlon threshold and other mues 

that might be addressed through the development of the pain pool (see Appendlx B 3) 

7. SUMMARY AND CONCLUSlONS 

In consideration of such a sigmficant change in the mdustry's approach to transnussion system 

use as proposed m tbls discussion paper, one naturally asks - why should we change' The solitary 

contract path method has worked well for years The change will be mwnvement since opermg 

procedures wrll be more complex Companies wdl mcur fees and obtam revenues for certaJn opemons 

where m the past there were none To every company represented on the TrCF, there are some apparent 

disadvantages rnvolved m malung the change - 



In the view of the GAPP Committee, the central and overridmg reason to make the change 

derives from a recogmQon that the bulk power supply market's trend towards becomng mcreasingly 

mterregionClmay not coexlst well with the need to mmmn the reliabdity of the bulk power transnussion 

network Bilateral power transactrons among curnpmes can no longer be assumed to be temporary and 

to "average out," rather, they are becormag more long term and umduect~onal Also, non-utdity 

generators are becormng sipfieant power suppliers which, if they are not located withm the host 

company's territory, generally requue long-term and mduectlonal transrmssion services from the bulk 

power network So, the condiuons of the past which m~nunmd the problems associated with the singular 

contract path approach no longer prevad to the same extent 

In the multlple and diverse ownership structure that exrsts m the m t e r c u n n d  network, there 

a no way to carry out bulk power transamons without significant parallel flows, and hence sipficant 

burdens on the transmssion systems of various companies Therefore, m consideration of the wmpetltlve 

mdustry envmnment that exists today and that can be expected to evolve m the fuwe, a change m the 

way transrmssion transactrons are arranged a highly desuable 

The GAPP Method presented m this drscussion paper provides a framework under which a 

majority of the problems attributable to parallel power flows can be managed It IS Intended to be as 

simple to implement as possible, while providmg a measure of control over parallel Rows larger than now * available 

Though conceptually smple, m pracuce the GAPP Method wdl mpose a signrficant additional 

burden on personnel charged with the day-to-day management of the bulk transmssion network It wlll 

also result m addiuonal expense related to commun1catron system development, load flow sunulations, 

meetlngs and the lrke 

Establishment of the GAPP Method, which affects both compensation for services as well as 

control of transactions, rnvolves comprormses among the various partrcipants (see Appendlx A 5) For 

any company, the GAPP Method represents a "mixed bag " Nevertheless, compromises are needed to 

reach an agnxmeiit mmg n;dmerou partla to change&e znclustry3 ctse".t oper=?!agprocedures The 

GAPP Method descr~bed in thrs discussion paper provides the mtnimum amount of control over the 

parallel flow problem sought by the ITCF whtle retaining the capabdity and economic incentive for the 

paxtlclpants to wnunue to conduct bulk power transactions 



A P P E N D I C E S  



APPENDIX A - DISCUSSION OF ISSUES IMPLICIT lN TRE GAPP METHOD 

* - Numerous lssues are dealt with by the GAPP Method, many of which have vmous aspects that 

the GAPP Cornnuttee considered In evaluatmg the GAPP Method as presented, the lTCF wlll also need 

to consider these rssues and theu many facets For thls purpose, the GAPP Comttee  IS pmvidurg the 

dlscussion m thls Appendu 

_A_J ,A--CATION FOR PAIKAND USAGE 

The GAPP Method 1s mtended to apply to all mter-company power transactions that significantly 

flow through a company's transrmssion system (usage), whether or not such flows necessitate that 

company op-g m a manner different than it would have absent the transamon (pam) and thus 

mcurrmg an econormc burden 

The GAPP Comrmttee considered devlsmg a method to apply just to parallel flows that cause 

trammimg compames pam so as to make them mdifferent to such flows T ~ I S  would be more Edlf than 

the present contract path method because rt would remove the financial penaloes associated with act~ons 

transmimg comparues now take to ensure rellable operation of the bulk power system under conditions 

of system stress compounded by high levels of parallel flows This mght also result m mterconnection 

transamons bemg max-ed smce there would be no parallel path charges for tmsmitmg power unless 

constraned faclliues were uttlued 

Such a method would result m no benefit to parallel path transmitting companies whose facll~ties 

are "un-paifully" used by others It would also provide compensatton for compames with constrained 

transmrssion systems that do not expand to accommodate mcreasmg usage 

'I'he almnative of devisurg a method for usage but not paur was also considered to be unattracttve 

by the GAPP Committee It was ruled out because the very real problems that some compmes have 

experienced and wdl contlnue to experience in the future as a result of parallel flow problems would not 

be directiy addressed 

The GAPP Committee concluded that it should devlse a method that would apply to both pan 

and usage The GAPP Method presented in this discusston paper appltes to usage through the proviston 

for compantes to be compensated for parallel flows greater than the 5% threshold It applres to piun 

through provision of control at or above the 20% threshold This would llkely result m aansmimg 

compames bexng Indifferent to intercomect~on transacuons that cause pam and would also result m fsur 

compensation to transmitting compames for the usage of their transmission systems (See Appendlx B 3 

for further discussion of pam ) 



E X I ~ G  ~ S A C T ~ O N S  AND SOME E ~ - - I U A L  GENERATION - - 

1) Pirectlv Connected C o m ~ a n i ~  
As described m Sectron 5 1, the GAPP Comrmttee agrees that transamom between 

duealy connected compames should be granted dlspensatron from the need for a 50% aggregate 

flow path for an mended transaction between those two compames provided that there IS 

sufficient unused capacity m the physical tles between them to accommodate the transactton It 

IS understood that "suffictent unused capacity" means that the same capactty cannot apply to or 

enable more than one transamon m the same dueaon of flow That IS, each tmmchon must 

be subtracted from any unused transfer capabdity, leavmg a balance of unused transfer capability 

for a new transamon Thrs waver applies only to the requirement for a 50% path - s IS LIQ~: 

lntended to exempt transactions between adjacent companies from berng treated under the balance 

of the GAPP Method 
Walver of the 50% reservation threshold for duectly connected companies erodes a 

measure of other wmparues' control over future transamon scheduIlng on the network m 

sltuatrons where there are sigmficant resultrng parallel flows The fact that compames are drrectl y 

rnterconnected does not countermand the laws of physics The potential wdl exlst for compames 

w~th relatively weak rnterconnections to use this exclusion wlth the result being little or no power 

flowlng over the direct ae  

T ~ I S  IS a cornprome The GAPP Committee felt that dlrealy c o n n d  compames 

should be able to transact business over significant lnterconnectrons with theu direct neighbors 

vrespecnve of actual flow The benefit of &IS would, on b a l m ,  outweigh the Instances of loss 

of scheduling control over transamons clarmed to be made over duect mterconnectrons of 

dubious capacity or fac~llty 

The GAPP Committee lntends this exclusion to be applicable only to power dealrngs 

which onginate and terminate wrth those two directly connected compames The use of that path 

for power transacoons which ongrnate andlor end with a thud company would be subject to all 

aspects of the GAPP Method 

2) Some Exlstrn~ Transact~on~ 
The GAPP Committee thought it undesuable and unfillr, on balance, to retroacttvely 

apply the GAPP Method to all pre-existmng transactions The Cornmttee felt that certam FERC 

categories of transamon description could be used as the b u s  for mnsidermon by the ITCF of -- 



exemptmg pre-existmg transactions from - the GAPP Method The GAPP Committee feels that 

FERC categories RQ, LF and LU may be appropriate (A llsting of known transamons as at 

- 12/3T/90 among current GAPP members m these categories, together with appropriate 

defimtiom, are provided m Table A 2 - 1 ) 

The exempted - or 'grandfathered" - transaaons would be accommodated on the 

aansmrssron systems of all of the approprrate GAPP pamcrpants without any change m control 

or compensation However, the GAPP Committee recogxuzed the possibility that the effects of 

grandfathered transactions imposed on companies other than the contracting parties could be taken 

rnto account dumg negotrations between those companres as they md~vidually and collectively 

enter lnto new, GAPP-govenned transamom 

The pnmary motivmon for grandfathermg ~s the slmple recogniaon that certam 

transactions already exist, they have received regulatory approvals m many cases, and they have 

associated economc prermses upon which they were justrfied Sunply stated, retroactive 

application of the GAPP Metbod to these transamom mght well be l~~lposslble 

One obvious drawback created by grandfathemg transact~ons is the potential for 

significant parallel flows to escape the scheduling and control procedures mtended by the GAPP 

Comrmttee Clearly, ~f a large number of transacbons are grandfathered, new transactions would 

bear a disproporuonate amount of the control respom~bdity necessary to alleviate transmission 

system constralrlts 

The GAPP Commttee concluded that the only way to deal w~th this would be to establlsh 

smct crrtena for deermng tramamons as "grandfathers", so as to keep the number of grandfath- 

ered transactions to a mmmum For example, if the ITCF were to establlsh 12/31/90 as the 

cutoff date beyond which new transacuons could not achieve "grandfather" status, Table A 2 - 
1 would be a llstrng of pnor transactions offered by the GAPP Committee as now mewing the 

grandfather cntena As part of the grandfather panel review suggested m Sect~on 6 1 (lo), the 

ITCF will need to give direction regarding the applicable cutoff date for candidates giilmg 

acceptance as "grandfathers" The GAPP membership as at that date would then be polled for 

candidates 





Extra-Terntorial Generat~on (ETG) 
- Many compmes presently operate systems that have generation sources located outs~de 

their service temtory or control area Generauon fiom such extra-territorral sources (W) a 
trans- to the respectwe control areas or service terrxtones generally over transrmsslon 
fbc~Iit~es budt by those compames for that express purpose However, even though the 

transmttlng facIlmes are more than adequately slzed to convey the ETG, poxt~ons of the power 

4 1  st111 ut11ze facdtt~es of mtercomected neighbormg wmpanres m the process of servmg the 

ETG owners' native load and therefore represent a parallel Bow on those neighboring systems 

The GAPP Comrmttee acknowledged m its deliberattons the fact that existmg ETG 

lnstdlatlons and  the^ associated trazlsrmssion faclllues were bulk, j~~trfied and accepted as pan 

of the lnterconnd transmtssion network and should therefore be exempt from any retroamve 

applicat~on of the GAPP Method's treatment of parallel flows However, the GAPP Commttee 

recommends that the n C F  establish some date as the cutoff beyond which member compmes 

can no longer expect blanket absoluuon of ETG's they may be c o n s t r u ~ g  or plannmg to 

construct (either themselves or through contract wrth non-utdity generators) with regard to 

applica~on of the GAPP Method 

1) C o r n ~ ~ t ~ o n  Threshold - 5% 

The GAPP Committee cons~dered a range of alternatives from 0% to 20% before amvmg 

at the 5% threshold ' h e  attrachveness of using the smallest possible threshold was that all 

companies whose transassion systems were used would be compensated The arguments a g a m  

usrng a very low threshold were the lnabdity to accurately model actual power flows, the 

maeased burdens unposed on the system operators (more complex scheduling and accounmg 

procedures) and potentrally higher costs for transrmssion service Us~ng a threshold as high as 

20% would W I z e  these disadvantages, but m so dorng, many companies that would 

experience significant parallel flows would not be compensated 

The GAPP Committee comprom~sed on 5% as an arbitrary balance among the various 

rnterests The Committee anticipated that should a transmmng company be disadvantaged 

signxficantly by a non-compensated parallel flow (or aggregmon of flows), a concept such as the 

pam pool (discussed further m Append~x B 3) might provide a method of addresstng the need for 
relief 



Control Threshold - 20% 

The GAPP Commatee considered a range of alternatrves up to 50% as the threshold 

aboe which compmes could exert control over transactions before eventually agreeing on 20% @ 
It was felt that too high a number would comprormse the reliability of the bulk power network 

by prevenmg compaaues wrth substanual power flows through their systems from exerclslng 

some control over transamom that Impose signxficant amounts of parallel flow A hrgh threshold 

value for control over ~ndividual tmxwt~ons could lead to repetluve declarauons of emergency 

conditions by capactty constrained companies as the non-capactty comtrmed, controlling 

compmes loaded ther schedules 
Cowersely, the GAPP Commrttee felt that usmg a low control threshold would result m 

locallzed area problems mpactmg the operatron of the rnterconnected network to an undesrrable 

extent, that it would de-emphasize the need to add facdrues to reduce local transmission 

bottlenecks, that rt would grant a larger measure of control than necessary to achieve the requued 

relief, and that rt would be operauonally complex 

The GAPP Cornrattee emphasizes that the amount of control afforded to compaaues 

canymg 2096 or more of any transamon by the GAPP Method IS not complete For a 25% path, 

for exampie, a company can have a transamon reduced by up to 2596, but 25% of the remauung 

pornon of sad transamon wlll stdl flow through that company which, havmg requested a 

reduction, has no more control in thxs example, the company would still have 25% of 75% of 

the on@- @amamon flowmgthrmgh~t asa parall J flow TCL prov~de more control (say 

100%) to compmes provldmg a 20% path would have resulted la compmes on relatrvely mmor 

parallel paths havmg a "veto" over some transactions, a situatton which the GAPP Commrttee 

agreed would be intolerable 

A m ,  the 20% control threshold and the control procedures were comprormses that the 

GAPP Comrmttee feels best balances the above mentioned advantages and disadvantages 

3) Transact~on Reservatrons Threshold - 50% 

In accepung the need to change from a smgle contract path scheduling of power 

transactions to the GAPP Method of muluple path schedulmg, the GAPP Commr~ee recognized 

that it would be unw~eldy to glve a11 participants m the multlple paths the same authority to 

sanction transrmssion transamons now accorded smgle path parucipants 

A relatively high reservation threshold, whde possibly more restnmve than the current 

contract path method, is necessary for reliable and secure operation of the bulk power system 

The GAPP Committee felt that too low a reservation control threshold (say 25%) would resul t .  -- 



m transactions belng implemented that would not adequately consider the reliability of the 

rnterco11nected network or the usage of and economc mpact on the compmes that transmt most 

- of 6 5  transamon In effect, &IS would allow mrnor pmcipants to a transamon to superimpose 

additional flow on major pmcipants that could already be over-burdened wrth power fiows 

The GAPP Comrm#ee felt that too high a reservation threshold (say 80%) would 

effectively act as an unnecessary barrier to power transamom The higher the threshold, the 

larger the potenual number of transmttmg wmpmes whose agreement must be gamed before 

a transaction can take place 

The GAPP Committee agreed on a reservauon threshold of 50% as a reasonable 

compromse 

A.4 CON~~QL 

The GAPP Method permts each company to consider a hierarchical method of allocating trans- 

mssion service to its customers Customers m a post-GAPP era Include those garnered by duect contract 

and those provided service as a result of the application of the GAPP Method to what would have 

previously been parallel flows In the event of transrmssion-lmitmg comtramts on its system not 

manageable through its own actlons, each transmttrng company wlll reference its transrmssion servrce 

hierarchy (if any) to determrne the amount of relief it will seek from each of ~ t s  transmssion service 

customers Thls relief wlll be mamfest as cumlment of some or all of the overall scheduled flow 

between the generator(s) and ultunate buyer(s) Agam, as rndicated m Appendu A 3 123, the control over 

parallel flows IS not complete 

It follows from the discussion of thresholds in Appendu A 3 that the hurt imposed by a 

company's callfor curmiment of trammusion act~vity over its system hkely wlll be spread over several 

individual power transamom srnce the GAPP Method does not p e m t  one company to completely curtad 

any one transamon of another company Two adverse consequences potentially m e  from this treatment 

Flrst, addittonal power transamom may be unposed on an already "ught capacity" transmitting company 

which then mght be forced to reach near-emergency conditlom before it can legitunately stop acceptmg 

new power transactions Second, new customers of transmusion service may begin to request the lowest 

cost transrmssion service avadable from transmitting compmes because there may not be much 

segregauon of firmness among s m e  classifica~ons The latter consequence may cause providers of 
transnusslon service to react with nearly equ~valent cost quotes for drfferent classes of pmorlty sennce, 
all at the h~ghest justifiable cost 

Providing some measure of control over transactlorn to cornpaales above the 20% threshold 

effectively ll~llits the exposure such transactions have to "nuisance" control A tmsrn1ttmg company -- 



carrying less than 20% of such overall transaction does not, m the GAPP Method, determrne how or 

when such power should flow, although it receives compensatlon for its supporung role 

- The-GAPP Comrmttee believes that the benefits of llrmtrng "numcew control outweigh the 

potential disadvantageous consequences discussed above However, much depends on (among o r ,  

thmgs) the presumed level of requested transrmssion servrce m the future, the potentla1 for srgruficant, 

tunely capacity enhancmg addinom to the trbsmusion network, the evolution of dormnant geographic 

power flow patterns, and the rates which compames are authorized to charge for transmmion service 

It IS thts last area, compensatlon, wh~ch may hold the key to the benefits ~f the GAPP Method 

without mcurrmg many of the offsett~ng drawbacks Thrs IS discussed further m Appendlx B 2 

A S  NEED FOR TRADEOF'S AND COMPROMISE€ 

As rndicated earlrer m thls dacussion paper, problems assocrated with a =match between the 

contract p a  and actual path(s) for trausmtssion of electncity have exated ever smce electrical systems 

were mterconnected Clearly, the soluuon IS not easy, or it would have been found and lmplemented 

long ago 

Each company has a unique set of crrcumstances Each has generally budt its system and 

mtalled facilitres over m e  to meet ~ t s  oblrgatlons m its own optlrnal manner and has done so m lrght 

of numerous consideratxons Each has interconnected with neighbormg compmes and arranged transac- 

uons wrth them to take advantage of the mcreased relnbrlrty and economrc opportumtres that such 

mterconnemons p e m t  

The GAPP Comrmttee a now proposmg that the "mies" that have governed bulk power 

transact~ons be changed sipficautly 

Grven the uruque cwcumstances of mdividual compmes, each wdl be a f f d  m a different way 

by ~mplemenmon of the GAPP Method The GAPP Comm~ttee expects that some compmes wdl 

achreve a net economrc benefit from the GAPP Method m the short term, some wdl be different, and 

some will mcur net costs Those companies whose costs Increase more than then revenues as a result 

of impiementatron of the GAPP Method wdl naturally want to make changes to some aspects of the 

GAPP Method so that they, too, can come out as a "wmner " 

The GAPP Committee cautions agarnst the natural propensity of companies to advocate changrng 

only one or two elements of the GAPP Method as presented m tha discussion paper m an attempt to 

modify its economic mpact on them The GAPP Method a a package that embodies dozens of tradeofk 

and compromses on numerous issues that were made over more than a year of mtenslve discussions 

If one company inststs on specific changes, then others will probably do lrkewise, smce GAPP Commtttee 

members have evaluated the pros and cons of the package as a whole The balance of advantages and - 



disadvantages afforded by the package cannot be subject to one company's fine-tuwg wlthout s~mllar 

opportumty bemg offered to all other GAPP members 

- The13APP Commttee belleves that the GAPP Method contamed m this dlscusston paper 

represents the best overall cornprosme that could be reached on all of the vatlous usues 



APPENDIX B - JSSUES REOUIRING RESOLUTION 

- B.1- w0I.S AND INDIVIDUAL COW- 

Members of power pools [notably Amencan Elecmc Power System (AEP), Allegheny Power 

System (APS), Michigan Electrrc Coordutmg System (MECS), New England Power Pool (NEPOOL), 

New York Power Pool (NYPP) and the Pennsylvama-New Jersey-Maryland Interconnection (PJM) who 

operate as slngle control areas] wdl be requued to make an electron as to how they mtend to parucipate 

m GAPP collectively as pools or mdiv~duaily as ]dependent compmes The following are issues that 

rmght be constdered In malung this elmon 

1 Threshoids 
If pool members elect to partlc~pate as mdlvidual wmpanres, many transactrons may fall below 

the compwsatlon (5%) and control (20%) thresholds 

2 Transm~sslon Tan& 

All GAPP partrc~pants wlll be requued to have approved mffs a d a b l e  for all transact~ons 

subject to the GAPP Method In some cases (both rndlvidual company and pool), these tan% 

do not currently e m t  

3 Schedul~ne and Control 

Scheduirng and control w~ll be more complex m pools that elect to partrcipate as wI~vrdual 

compames 

4 Intra-Pool beratlons (re~ardm~ GAPP M e t h a  

If pool members elect to participate as rndividual compmes, mtra-pool transactions between pool 

members may requtre wmpensatlon to other companres outstde the pool whtch experience parallel 

flows as a result of these transactions In effect, for GAPP purposes, the pool would no longer 

emt Conversely, although not specifically covered m SecUons 4 and 5, transactlorn among pool 

members were acknowledged durmg GAPP Committee dtscussions as bemg exempt from the 

GAPP Method if the members elect to paructpate as a pool In effect, the pool becomes a 

company for GAPP purposes and the pool member companies lose theu separate identitles under 

the GAPP Method Regardless of how pools elect to participate, they will need to decide how 

the GAPP Method wrll affect transamom unrolvmg Q& pool members 

Compensation under the GAPP Method will be the product of use of transrmssion as per the 

transaction mamx and rates approved by a regulatory body The GAPP Committee has wnduded that 



rate design 1s a matter that should be left to mdlvidual partxcipants Two factors that wlll influence rate 

des~gn, however, bear drscussion 
- - 

..M 

st am^" vs. "Dtstance-Related " Charm 

The term "Postage Stamp" means one charge for a power transamon flowing through a 

transrmmg company, regardless of source, desunabon and dlstance The term "Distance- 

Related" commonly means a charge per MW-mile of usage which ls mult~plied by the calculated 

MW-rmles associated with a transactron flowmg through a system The total charge rs dependent 

on source, destination and dstance 

Postage stamp adherents pomt out that these charges recogme that a company's entlre 

trausrmssion system contributes to any mdividual transamon and that r e a l  customers are charged 

on a postage stamp basls MW-Mlle adherents point out that these charges more properly reflect 

cost causatron and that they more appropriately -or the nature of mterregional transamom 

It s possible that FERC wlll be asked to rewew rates of both types or w m b ~ o n s  thereof for 

use m the rmplementatlon of the GAPP Method 

2 Com~ensatlon for Costs Incurred in Reducing Transmtssion Svstem Constra~ng 

a When the GAPP Method ~s mplemented, pmcipants may be reqmred to comrmt non- 

optlmal cost sources of generatlon (operate offast)  to respond to the effects of transactlom 

below the 20% threshold They mqht also voluntarrly operate o f f a s t  to avoid ~mposmg 

schedule reductloxis on transamons over which they can exert control m accordance wnh the 20% 

threshold Sad partlcipaats would m effect judge which amon would be less hannful 

economically - operation off-cost or dmmshed revenue from curtailed transamons Recent 

FERC rulmgs seem to suggest that tramnutting compames may be entrtled to compensation for 

the increased costs mcurred due to off-cost generatlon All of the above references to off-cost 

operation make thls lssue important m considering the proper treatment of constramed 

transmmion mterfaces 

One altemattve IS to vlew the constra~nt as ammutable, assign pnomes to transamons 
and reduce the volume of transactions according to these pr~ontles urn1 the consmt  ~s complied 
with 

Another alternauve s to relieve the consmnt erther by providing mcentives to voluntarily 

curml transamons (the volunteer recovers as h s  mcentive the foregone benefit of h s  voluntarily 

curtailed transaction) andlor by r u m g  off-cost generation and being able to recover these costs 

Thls alternative views constraints as bemg changeable at some cost Takmg actions to relieve -- 



the constrants, rather than viewing the constrants as mutable, rncreases both the admlnlstrat~ve 

and operational complexity of the trausrmssion system and may also mcrease the cost of 

- --mssion s m  for some cornpmes However, it provides all compmes with additional (I) 
choices regardrng theu transacuons and it may mcrease the flexibdity and efficiency of the 

trammss1on system 

B.3 RBWQQL 
A company havmg a transamon matrx dlstnbuuon factor lower than 5% applicable to any 

pamcular power transamon wdl not pmclpate m the scheduimg or revenue appomonrnent of the GAPP 

Method for that tramamon But, that same company may very well experience slgntficant operating cost 

Impacts on its system as a result of e~ther the parallel flow caused by that solitary transamon or perhaps 

the aggregate effects of a comblnanon of many such "less than 5%" parallel flows Also, some 

companies may be aggrreved by parallel flows assocmed wth scheduled power mwtctxons such that they 

suffer monetardy beyond the amount of any wmpensatlon from application of the GAPP Method 

The GAPP Committee cons~dered creamg an escrow account of funds - the "pam poolu - to be 

funded by contribuuons provided arb~trardy as a nominal levy on the revenue from all partic~pants' 

transmrssion transamons A company aggrieved by the 5% threshold, or 1 1 1 m g  other uncompensated 

extraordmry costs could then apply to a pauel of xts peers for compensatron from the p m  pool Any 

resultmg disbursement of pam pool funds would be speafic to the tune penod of "pamu clauned by the 

company and must be j~~trfiable If the company rs to be subjected to repeutlve levels of "pamful", 

uncompensated parallel flow, n would need to repetlltlvely apply to the pam pool fund for redress 

Those admmtermg the pam pool would have to welgh the men& of each case, and take Into 

cons~deration the fact that some parallel flows are the mentable result of bemg ~~~terconnected, and that 

all compmes accept some responsibdrty to bear some costs m order to gam the benefits of bemg 

lnterco~ected 

B.4 &~EPTANCE 

Issues of acceptance are rarsed by the GAPP Method with respect to three different groups 

GAPP participants, companies not pmcipmng m GAPP, and FERC 

The GAPP Commttee has made considerable progress, m fact producing what ~t believes to be 

an actionable proposal with substanual benefits to the electric mdusq This progress has been made m 

part because the GAPP Comrmttee has agreed to defer lssues of mdlvidud company acceptance untll the 

nature of the entue "package" ~s known As the lrnplementatlon phase rs entered, the ITCF must consider 

how the proposal wdl be acted upon, and mdmvidud XTCF members must take a position -- wth regard to @ 



participatron and rmplementation 

FERC acceptance of lndivldual rate filrngs IS, of course, necessary h addrtlon, FERC approval 

for a-lunitebaurauon expenmental lmplementatron of the W P  Methodl w 9  be necessary 'u'~umate~y, 

assummg the experunent IS successful, FERC approval of permanent arrangements wdl be requued 

All compaxues wrth a iegitunate merest m wholesale power trausmw;sion are encouraged to 

pmcipate m GAPP, regardless of whether they join the lTCF It rs recogmzed that c e m  transm~ssion 

owners and transrmssiondependent enuties (mcluding non-udity generators and Uansrmss~ondependent 

utllitres) may declme to become GAPP parucipants, although non-pmclpants should be encouraged to 

accept the GAPP Method as a beneficial change to modem bulk power market operations Subject to 

final FERC (and other necessary regulatory) approval of the GAPP Method, GAPP pmcrpants which 

enter rnto sales transamom with non-partwpants wlll agree to comply wrth all applrcabie ob1rgatrons 

arIs1ng from the GAPP Method as rf the transamon had been between GAPP partxipants In addinon, 

any GAPP participant entertng lnto a sales transaction with a non-participant must comply, to the extent 

pramcable, with any oblrgat~ons (such as nooficaoon and compensatron to thvd part~es affected by 

parallel flows) to whrch the non-parucipant would have been subject rf rt were a GAPP pmcipant 

Fmally, no GAPP pmcipant may refuse to transmt power on the ground that one or more of the 

participants to a given sales transaction n not a GAPP part~cipant 



APPENDIX C - O m  SYSTEMS' EFFORTS TO ADDRESS PARALLEL FLOWS 

A nimber of compma m the North American El-c Reliabliny Colmd (NERC) have @ 
addressed or are addressrng vanous parallel path compensabon and control provuions The fbllowrng 

examples lilustrate those efforts, summarrzed by NERC Reliabliity Council 

C.l  CONTINENT AREA POWER POOL ( M A m  

MAPP has developed an operatmg procedure to idenafy and relleve cr~tical loadtng 

condittons of transrmssion faciiibes Their procedure depends on the use of transfer distribution 

factors and lrne outage dlsmbuuon factors 
When a transmrssion loadlng problem occurs, the MAPP center broadcasts power 

transactton schedule revistons necessary to relteve the problem and requests that those revlstons 

be made effectwe ~f and when the monrtonng parttclpant requests rellef Schedule revuions 

mclude only those which have a significant effect on loadlng (usually > 5%) and transamom 

are pmomtd for schedule revisions Judgment IS used to determme "srgmficant " 

MAPP has also mvestlgated the use of a MW-Mile approach for transrmssion use 

wmpensatlon 

MAIN has established an operattng guide whtch conta~ns a procedure for monitorrng 

loadrng on crtttcal transmission elements and relieving overloads on such elements Thls 

operaung guide calls for momtoring transactions daly and sometunes hourly, actively loolung 

for problems Thu guide may be unplemented prior to a problem occurrmg, not only after a 

problem occurs Power Transfer Dutrtbutlon Factors (FTDFs), Line Outage DlsmbmonFactors 

(LODFs) and power flows are used 

When an actual or potend transrmssion loadmg problem occurs, the MAIN Coordrnat~on 

Gaiter (Im'CC) dennmes which schedules s~gnificantly affect the loadmg on the critical element 

The Intent and application of thls operating guide IS to be flexible and allow engtneermg judgment 

to prevail dependmg on the level of a PTDF and a scheduled transaction In praiace, MAIN wlll 

not be lunited to a spectfic mlxumum PTDF 

The ?exas PUC adopted a methodology to compensate transrmssion owners for parallel 

flows but not control them The Texas utllity companies could not agree- wmpensatlon @ 



method and y~elded declslon to the PUC which considered Contract Path, Boundary Flow 

("postage-stamp")dLmeby-Lme (MW-M~le)compeasatron methods The PUC rule allows 

- utlnfes to use a d~fferent method of compensation if all agree 

For PP's, the method ~s a combwon of Contract Path and Lme-by-Lme (MWIMde) 

IPP's choose the contract path and pay a contract path charge to the utrIxty(les) necessary to 

complete a physical transrmssion connection Non-contract path uttlmes charge IPPs for parallel 

flows based on a posrtive-only MW-Mle method 

For transactions between utllitles, transmrss~on servlce IS based on the posa~ve-only MW- 

Mde method 

WSCC developed a set of parallel flow operating and compensauon procedures wh~ch 

were nnplemented on a one year mal bass Partrcrpatron m &IS mal was voluntary Pmc~pants 

were expected to accommodate parallel flows of up to 1096 of theu transfer 11mt without 

comperuxibon 

To recelve compensation, energy schedules on a path e~ther had to have been cumled 

because of parallel flow for at least 100 hours, or the sum of the energy schedules cumled due 

to parallel flow for less than 100 hours had to exceed the transfer path capabdity mult~plled by 

a-factorof three. Compensat~on was based on the costs mcurred, or revenues foregone, as a 

result of curtailmg schedules because of parallel flow Compensatron was determured after the 

fact based on mcremental and WSCC base case scheduling studles 

After the one year mal, there was not suffic~ent mterest on the part of WSCC members 

to mplement compensating procedures on a permanent bas15 Although op-g procedures are 

m place to cum1 schedules when loop flows become excessive, a serles of phase angle regulators 

were ~nstalled along the northern border of Armna and New Mexrco to provide for addmonal 

loop flow control 



APPENDIX D -- PEFINI'ITONS 

Bulk Power- - The aggregate of elecmc generatmg plants, transrmssion Imes, %nd related 

equipment The term may refer to those facdiues wrthm one electnc utdity, or wuhrn a group of utdiues 

m which the transm~~~ron lines are ~ n t e r c o n n d  

Contract Path - A schedulmg arrangement for power trausactrons between two comparues which may 

Involve compmes provrdrng transmtssion servlce to transport the power The arrangement IS supported 

by contracts and mterconnmons between, m many cases, adjacent partxcipants 

Control - The ability of a company to reduce or terrmnate ~nterchange schedules which have an adverse: 

effect on that company or on that company's oansrmssion system 

Control Arm - A system (which may comprue one company or multiple compmes) capable of regulatmg 

its generauon m order to mamain its power mterchange schedule w& other systems and contribute its 

share of automatic network frequency restoration m response to network disturbances 

D~str~bution Facton - A mathematical representaoon of the power flow through each of the wmpames 

compming the mterwnnected transrmssion network as a result of a transaction between two compmes a 
or sirmlar transrmssion of power from a generation source remote from ~ t s  load 

Economv Transactions - Sale by one company of lower cost power to permit another company to reduce 

hlgher cost generation, often priced to split the dtfference m generating cost and usually cancellable on 

short notice 

Generat~on Sh14 - Increasing the output from one or more generating urns wh~le s~multaneously 

decreasing the output from others m order to alleviate problems on the transmrssion system, most always 

to the dmment of economic operation 

Grandfather - A power transaction which is excluded from application of the GAPP Method for a penod 

of time to be determined 

JDEC - Acronym for Interutility Data Exchange Consortium, a group of companies worlung to establish 

a dedicated wmmunlcation network to share power system operatmg data -- 



Jnterconnectlon Weement - A document usually fled with the appropriate regulatory authorities which 

describes the facilit~es, understandmg and compensauon arrangements agreed by two or more compmes 

for $he tmnSer of power between them 

b a d  Flow - A computer model of power systems used to represent power flows 

QRNS - Acronym for Operating Representatxves of the Northeast Systems, a voluntary orgamauon whlch 

meets to discuss mutual concerns associated with power system operat~ons 

ParaIlel Flows - That pomon of scheduled power transactions between two cornparues which actually 

flows over transrmsslon lmes owned by compmes who are not a contraaural party to those transactrons 

Also called loop flows or c~culatmg flows 

Reliabiliv Constratnt (I~mrtl- A level of power transfer which, rf exceeded, would result m v~olation of 

an establtshed maxunum physical capabrl~ty or contmgency crltenon 

Reliab111~ - The degree to which the performance of the elements of the bulk electric system results m 

electnclty bemg delivered to customers withm accepted standards and m the amount deslred The degree @ of rellablxty may be measured by the frequency, duration, and magmtude of adverse effects on the 

electric supply (or service to customers) 

~chedulm~/Schedule - An agreement between the system operators of two cornpanla, which are e~ther 

directly mtercomected or have a m g d  for appropriate transnussion services, for one to over-generate 

and the other to under-generate m equal amounts and simultaneously for the purpose of transrmttlng 

power from one company to the other 

T r a n s f e r  - The normal maximum amount of power that can be transmrtted across an Interface 

between companies, power pools or other entities, calculated m accordance wah mdustry-accepted 

reliabdity prrnciples 

Transmtss~on Tar~ff - A document mcluding, among other things, a published schedule of pncig, 

approved by the responsible regulatory agency, coverlng transmission services 

Wheeling - A term commonly used to describe the provision of transrmsslon servlces 
-- 



Power Pool - Two or more companies operating together m an Integrated manner to achieve certarn 

mutual benefits 
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THEORETICAL ASPECTS OF INTERUTILITY ELECTRICITY PRICING 
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Abstract Th~s paper IS an explananon of 
theoretical aspects of mnteruhlity electnclty 
pnclng Vanous economic approaches to the 
pnclng problem are descnbed Therr 
advantages and drsadvantages are contrasted 
A procedure for developmg mtemhhty pnces 
m developmg counrnes IS presented 

INTRODUCrnN: 
WHY SHOULD YOU 
READ THIS PAPER? 

'Rus paper wdl help you to understand the 
economc Issues hldden m the pnclng 
problem -- some of whtch_aremt Q ~ D U S  and 
not slmple 

Why do you care? Because bad pnces can 
make lt hard to operate an ~ntemnnected 
electnc system Bad pnces can cause 
mefficlencres m the opemuon of the system 
Bad prices can create &trust and pnvent 
cooperahon among professional and well- 
rn-g electnc unhty managers and 
enp;lneers Bad pnces can reduce the xellab&ty 
of al l  of the mterconnected utdmes m a repon 

Thls paper makes two c o m b u u o ~ ~ ~  First, it IS 
a sunpwied and illuscrated explanaaon of an 
excellent but advanced and hard-to-read World 
Bank report on pnclng [I] Second, lt o u ~ e s  
a procedure for developmg reasonable 
mterut;lltty pnces, geared to 111tematlonal 
cooperatxon m developmg counmes 

Presented at Southern Afnca Development Cornmmty 
Scnnnar on Intenxahty Exchange and h a n g  Pohc~u 
Lalongwe. Malam Sepr 1 1993 

A word of background the electnc utihty 
mdustxy was created as an "~bvlous" natural 
monopoly that could provide a wonderful new 
service plus make money for its owners It IS 
a untque Industry, and 1ts success IS based on a 
regulatory compact or agreement whose detads 
drffer from counlry to country, but whose basic 
elements are common 

The elecmc u a t y  IS protected agamst 
competihon. 

It has the nght to set commercial and 
techmcal terms and condmons for 
rendensg senrice 

It has an obhganon to serve wthout 
masonable dxscnmmauoon. 

It can charge far pnces for its service 

but cannot exploit 1ts monopoly posmon 
to charge extreme rates 

Governments have Intervened m a vanety of 
ways to enforce ths compam In some 
countries, electnuty IS supphed by a 
government-owned m t y  that does not have 
profit mcenove Others have varytng degrees 
of mdependence and pnvate sector ownesiup, 
but wth government oversight. 

There are two problems with tlus regulatory 
compact. Fust, mt 1s bemg challenged and 
modlfied m many parts of the world, but thls IS 
Irrelevant for this paper Second, and central 
to thls paper. ~t evolved to define the 
relauonsfirp between the utlhty and ~ts retad 
customers It does not apply to mntemuhty or 
~ntemanonal energy mterchanges And part of 
the d~fficulty m mtemanonal energy 
Interchanges IS that we often thmk of them as 
though they were slmply an extension of the 
supply of elecmclty to Internal customers, 



whrch they are not the clnumstances and 
issues are dxfferent 

PRICING THEORIES. 
A SUMMARY 

The followng theones are &cussed m [I], for 
normal tanffs or pncmg m a compeunve 
market made a gven country In the next 
secaon, we WIII talk about what they have to 
do wth mtemmonal and lnterutlljty pnclng 

Avera~e-cost Priang 
Thrs IS the tmd~tlonal bass for umty tanffs 
al l  of the costs incurred by the u a t y  an added 
up, mcluudmg, for pnvattzed u ~ t l e s ,  a 
reasonable profit for the shareholders These 
costs are then allocated among all kwh the 
uahty seils and ate tnlled to ~ t s  customers 
'Ihs allocabon IS not a slmple averagmg Not 
everyone pays the same pnce for a kwh. for 
two reasoIIS 

Classes of customers who are more 
expensrve to serve may pay more 

By government pohcy, tanffs may be 
used to subsrdne some customers 

in some countnts, the tanffs ate dehberately 
set too low to recover all of the utthty's costs, 
the government makes up the drfference 

Advantape* m keepmg wth the ~gulatory 
compact, the ual~ty recovers its costs 
(mludmg rndest p f i t ) ,  .?= me=, rn 1 s  
Thrs takes away a h g  uncertamty that most 
busxnesses have to face WIII I make money? 
W~thout ths uncemty, plmmg IS stmpW~ed 
Investors, confident that they wdl be repard, 
are wrllrng to provrde cap~tal at low Interest 
and return rates 

Drsadvantages* tanffs may be too bw 
Suppose a utdrty generates aU of ~ t s  electnclty 
from old and mexpenslve hydro piants at an 
average cost of 2 cents/kWh This low pnce 

may attract a chemlcal plant that requires a lot 
of power But to supply the chemical plant, 
the uul~ty may have to bulld a new od-fired 
stauon, wth a bus-bar cost of 10 cents/kWh. 
If these costs axe averaged m urlth the exxsang 
hydro costs, rhe cost of elecmclty mght nse 
to, say, 2 1 cents/kWh The chemcai plant, 
whch foxed the utihty to pnoduce power at 10 
cenWkWh, wdl pay only 2 1 cenWkWh for XL 

Too-low tariffs may cause meffinent decxslons 
Suppose th chemcal plant could install a 
generator to make rts own elematy, m part 
from by-pmduct heat, at a cost of 5 centt&Wh. 
It would be cheaper for soclety as a whole f ~ r  
the chemical plant to spend 5 cents/kWh 
Instead of for b e  unhty to spent 10 cents/kWh 
But average cost pncmg does not encourage 
thls 

In addxhorn, average-cost p m g  does not gwe 
the uahty a d i a t  mcentrve to reduce costs, 
smce whatever the costs are, it recovers them 
In fact, a pnvahzed uahty may have the 
rncentwe to over-mest or gold-plate, mce rts 
profits an pmpomonal to ~ts mvesrment. 

Marmal-cost Pnmng 
In margmai-cost pncmg, everybody's pnce for 
every kwh he uses rs based on the cost to the 
utlhty of producmg the last kwh, whch IS 

presumably the most expensive one See Fig 
1 Thts 1s far because everyone could have 
saved the utrlrty that cost by reduclng hrs 
demand by one kwh. 

Mar@ costs come m two flavors short-m 
and long-run The short-run mar@ cost of 
power 1s the ad&tronal cost mcumd ~f a small 
amount more (say a kwh) is produced, 
assummg that no new mvesanents are made 
That IS, short-run m m g d  costs rnclude 
operaang costs oniy Long-run margmal costs 
~nclude the add~nonal mvesanents needed to 
supply a mall rncrement of power "Margml- 
cost pncmg" usually means "short-run 
margnal-cost pncmg " 



Figure 1 Margmal costs and changes m total 
operatmg costs axe shown for two hypotheucal 
utlhhe~ 

Price 

t 

Figure 2 Demand and Supply Equllrbnum 
Under M-al Cost-Pncmg 

Advantage: economsts love margml-cost 
pnmg With certam assumphons, rt can be 
shown that ~f everythmg rs pnced on the basis 
of m@ costs, and rf aU decisions axe made 
on the bass of pnces, then the economy 
operates at mumum cost (maxmum 
efficiency) See Fig 2 

Fig 2 shows the consumer's demand curve and 
the sty's margmal cost curve The 
consumer's demand drops when pnce goes up, 
the uhlxty's margmal cost mcreases as moxe 
expenswe generatxon 1s used to meet hgher 
demands At pnce PI, the ubirty's operatmg 
profit 1s m a  BCD, and the consumer surplus 1s 
area ABC The consumer surplus IS the 
rnaxlmum additional amount the consumers 
would have been unllrng to pay for the same 
power, under the most cleverly des~gned rate 
structure that exactly tracked the demand 
c w e  

At pnce P,, the utllrty's operaung profit s 
DGEF (whch may be greater than ABC) But 
the consumer surplus rs only AGE And the 
sum of DGEF and AGE is less than the sum of 
ABC and BCD That is, the aggregate benefit 
to society 1s reduced if electncrty 1s pnced 
above maqgnal WSL A smllar argument 
shows that the aggregate benefit to sonety 1s 
also reduced rf elecmc~ty is pnced below 
margmal cost 

D~sadvanta~es. tanffs based on margmd 
costs do not necessarily recover all costs 
(mcludmg profits) of a utllrty They may 
under-recover, m whch case the uulrty loses 
money They may also over-recover See 
Table 1 and Fig 3 

There are also rheoreacal problems wzth 
margml cost pnclng The assumptions 
refemd to are crucial and are never met m real 
life Ths means that even ~f a uuhty's tanffs 
reflect margmal costs, the result may be a 
"second-best" sltuauon that is not, m fact, 
OP- 



Table 1 

Transacaons ~nvolvmg two Mferent unl~hes 

Uuhty A Ua ty  B 

Tanff (maqgnal cost) 10 cents/kWh 15 cents/kWh 

Less 
Total change ur utlhty's opermg costs 5 cents/kWh 8 centskwh 
Change m net operaang Income to utlltty 5 cents/kWH 7 centstkwh 

Less 
Fixed capital costs 8 centstkwh 5 cents~kwh 
Change m total uhhty revenues -3 ceNs/kWh 2 cents/kWh 

Figure 3 The u111t costs of the firm under 
long-run constant returns (Source [2]) 

Ramsev Pncmg 
Herr: pnces are set to zmnmwe the sum of 
producers' and consumers' costs, subject to the 
consaarnt that the @ty recovers all of rts 
costs Ths constmnt IS absent xn margmal 
cost pncmg, so the Ramsey pnces usually wdl 
nor be the same as short-m mwgmd costs 

How do they dxffefl Without gomg through 
the mathemahcs, Ramsey pnces are hgher for 
a customer whose demand 1s relauvely 

"inelasttc" and lower for one whose demand IS 
relauvely "elasnc " A customer's demand 1s 
rnelashc if he uses the same amow of 
electnaty, no m m r  how much rt costs It a 
elastic If he reduces consurnpaon rf the pnce is 
&her 

Advantage: tlus method protects the uhhty 
a g m  losmg money (whxch no one wants rt to 
do) whde attempting a mtnrmue the total 
costs of producer and consumes 

Dlsadvanta~es* m order to apply Ramsey 
pncmg, ~t IS necessary to know the elashaty of 
demand of the customers 7bs  rs generally not 
known. 

Funhemore, Ramsey pnclng does not work m 
a compehttve market The cross-subsidxes 
(melasac consumers paymg more so that 
elasac ones can pay less) can make the uuhty 
vulnerable to lneffiaent competmoa An 
melasuc customer, seelng hgh uuhty tanffs, 
would be tempted to swtch to a lower-pnced 
compeutor, even if ms  ~ncxeased the total costs 
of the system 

F i i y ,  smce the ua ty  gets to recover all of 
ats costs, it does not have a bullt-m rncenave to 
operate efficrently 



Susta~nable Pr~ces 
AS the tkonucal panem evolves, where there 
n a problem. another theory n developed to 
solve IL But mother naarre IS not necessarily 
cooperatwe, as the "fixn may have new 
problems of its own. 

A "fix" to one of the problems of Ramsey 
pncrng 1s called swamable pncmg 
Swamable pnces recover all costs, sausfy 
customers, and encourage efficiency, but 
elmmate cross-mbsrdxes 

Advanta~es: the uuhty's positton m the 
market 1s susrarned agarnst entry by 
competrtors who would be mouvated by 
feauxes of the otherwise-opnmal Ramsey 
tanffs 

D~sadvantapes- a susmnable pnce may not 
exw. 

Funhemore, d rt does exlst and if rt IS 
Merent from b Rarnsey pnce, then rt must 
be less opmal than the Ramsey pnce Thls 
means that the consumers pay more in the 
aggregate m order to protect the uthty's 
monopoly posihon. Someone needs to 
evaluate the trade offs between efficrency and 
the virtues of sustamable pnces 

Axromatrc Pnctng 
T b  approach be- wth a set of 0bje~UveS 
or cntena, based on cost accaunmg 
Dependmg on the object~ves. momauc pncmg 
may be eqwvalent to average-cost pnclng or to 
ume-of-use pncmg, wrh the advantages and 
&sadvantages of these methods 

Prrce Cauu~ng 
As noted, average-cost pnclng, Ramsey 
pncmg, sustarnable pncmg. and axlomahc 
pncmg do not have buxlt-m mcenhves for a 
uahty to rnmmlze ~ t s  costs Th~s is because 
each of these approaches guarantees that the 
u a t y  w ~ l l  recover all of ~ t s  costs 

Where averagecost pncmg IS apphed. whlch 
Includes most of the world, the tra&aonal fix 
for ths lack of incenuve has been for the 

government to oversee operanon and 
mvesment to encourage low-cost operanon 

Pnce capplng is an alternauve It has a built-in 
tncenhve to cut costs the utdity can charge 
whatever rt wants for elecmaty, as long as it 
does not exceed a pnce constrant. 

Advanta~es* m addruon to encouragmg the 
u a t y  to cut costs, pnce caps may result m 
u a t y  pnclng that u more efficrent than the 
average-cost pnclng now pracuced 

D~sadvantaees- findmg far pnce caps is 
almost as dfficult as sethng tanffs uslng any 
of the other methods The uul~ty may have the 
mcenbve to mmxze  casts m the short term, 
at the expense of msmg them rn the long term 
or Feducxng the quahty of service E g , 
mruntenance may be postponed, savlng money 
a s  year, but wth rehab&ty and cost exposure 
m the future 

Prtor~ty Semce Prrc~np 
We usually hk of electncity as a product 
wth only one or two ambutes kWh (energy) 
and kW (power) But electncity IS an energy 
form wrth many addrhonal attributes -- 
especlalIy m rntemhlrty and mtemauonal 
commerce 

One ~l~~portant attribute, even at the reml level, 
is rehabtfity Pnonty service pncrng seeks to 
unbundle reltabhty from energy and power, 
and sell it separately Gentle Reader may 
protest that unhues have been domg thls for 
many years by offenng mterrupuble tanffs to 
rndusmal customers But pnonty servlce 
pncrng seeks to expand the approach and to 
offer it to orher classes of customers They 
would be allowed to select therr relrabllrty 
level, wth hrgher rebabhty wstlng more than 
lower rdxabfity There are many approaches, 
whose d e W  vary 

Advantapeso this takes the guess-work out of 
determmg how much relrab&ty IS needed and 
reduces the hkelxhood of unhty over-mnvesbng 
Cross-subsrd~es are reduced because customers 



needlug lower n h a b ~ t y  do not have to pay for 
the hgh rehb~lrty others need 

In mdustrxalured couatnes wth &gh rates of 
electnficahon, most customer outages are 
caused by &stnbut~on problems (e g , vlee 
hmbs faIhng on a feeder) Generauon reserve 
levels would have to drop considerably before 
a lrttad customer would see hls reliab&ty 
change very much. But m developmg 
countries, where generating capmty is more 
hmhng, the effects would be ~mme&ate and 
obvious 

D~sadvantaees: p t e  an investment m 
commmcaaon and contlrri eqwpment would 
be needed if mhwdual customers wene allowed 
to select then rcltabrlrty levels If the 
W b d ~ t y  was set anxi by area, then th~s 
eppment would be suapler and less extensive 

Pilot studies have revealed that, unless such 
programs an: carefully dcslgned, they can fad 
m several ways 

People may decl~ne to accept a n m g  
but prermum relrabd~ty 

Free-loaders may contract for reduced 
rehabhty, wble because of thev load 
p a m  (e g , d they have day-me 
valleys and mght-me peaks) they are 
unhkely to see physlcal effects 

The mcenuvcs may be moe expezlslve 
than the savlngs 

Two-,art and Nond~near Tanffs 
A vanety of other tanff approaches include 
such features as 

Separate demand and energy charges 

Lhscounts for hgh usage 

All of these are designed to shape demand m 
one way or another, to encourage consumers to 
use elemcity m such a way as to reduce the 

uUty's costs They also are designed to a f t  
costs to the type of usage mqonnble for 
~nnrmng the costs 

INTERNAL TARIFF'S 
AND THE 

INTERUTILITY MARKET 

Concluaons: Internal Tanffs 
Today, the most-tbcussed of the methods 
above IS margmalast pncmg, because of its 
appeahng theomcal effiuency But 
"wonhppmg the pmple of [rnargtnal-cost] 
pnclng may do a cfisse~ce to economic 
effiaency pncmg has to be reheved of 
sacrosanct effiaency objemves and should 
come to gnps wth mom mundane and 
lmmechate commercral ends 

"Generally speakmg, rcspomve pncmg or 
'profane yet welhgent pncmg' tends to rate 
b e e r  than stnct or m u ~ e  use of rntlexlble or 
unweldy formulas that serve eluslve effiaency 
goals or rn on ~ll-conce~ved argumenrs 

"Emally, from a regulatory viewpaxnt, 
gurdance, supemslon, well-defined rules of the 
game, and arm's-length obhgahons (wh~ch 
should not be confused with armchar 
xegutahon) maire more sense than pumg the 
utxl~ty into the SUaItja~ket of a pamcular 
PnCw pow " I1 I 

In other words, there IS m perfect pnclng 
theory Regulmon IS stdl needed and cannot 
be replaced by a pncmg algorithm (See [3], 
where th~s porn IS made agam m a chfferent 
context examuung r e s t ~ m g  and 
CompeQhon tn the ele~tnc power sector) 
Reasonable tanffs based on pracncal O ~ J ~ C ~ V ~ S  

w f l  work beaer than theoreucally-opumaI 
pnces based on Ideahad assumptrons 

The Interut~l~tv Market 
The pncing appmaches d~scussed mamly were 
for sales by a utllrty to rts atad customers 
The m a e t  consists of a mgle monopoly 
seller and a large number of buyers 



The conference for whlch tius paper was 
mvlte a on 111teruhhty transachons How 
does 1 e convenoonal ut&ty market drffer from 
the tnteruuhty market, conslstmg of a small 
number of pames, each of whom may be a 
buyer and seller of elecmcal services' 

The relauonshp between a uallty and its 
consumers governed by a regulatory compact 
whch does not apply to the relaaonshp among 
utihtres, particularly between utWes m 
dxfferent countnes In pmcular 

In a mulo-uaty market, there are 
usually no natural monopohes [One 
excepoon. S three utltrhes, A, B, and C, 
are lntercomected m such a way that 
power sold by A to C must flow through 
B, then B has a hansmrsslon or wheehg 
monopoly J 

Utllloes do not have an inherent 
obhgauon to provide servtces to each 
other they do so only to the extent ~t IS 
mutually beneficial 

Uhhhes are not necessarily obhged to 
pnce on tfu: baas of costs 

Because the regulatory compact IS not m effect 
for uuemhl~trty aansaaxons. there is usually no 
government agency wlth the respons~b~hty and 
authonty to see that the ~ g ~ o n a l  power sector 
IS opamzed and that tmsactlons are far to all 
pames, parncularly when the utlllhes are m 
drfferent countnes 

In the US, the Federal Energy Regulatory 
Commlss~on exercises some junsbctlon over 
lntemulrty transacnons, and some (but not all) 
states -re joint plannmg among uhlrt~es 
w&n the state But m the US no agency has 
the mpombhty  and authonty to control 
~11temulrty opemuons to the same degree that 
an dv idua l  utllny's relauonshp with its reta~I 
customers IS regulated 

In western Europe, the Eumpean Comrmssron 
IS attemphng to create a unxfied electnc 
market, whch rnvolves regulahng the 

relahonshps among compmes and, to an 
extent, w h  a pamcular counuy, but its 
corn1 and authonty are lrmlted 

Interutrl~tv Products and Services 
In the Internal market of a u a t y  and its 
c o m e r s ,  what 1s sold 1s malnly kwh and, to 
a lesser extent, k W  In the ~nteruhhty market, 
a much wlder range of pmducts and services xs 
of mterest These lnciude 

Energy storage and bomunng, 

Operauonal mterchanges (e g , to 
accommodate mmtenance schedules or 
to mmgate env~mnmental problems), 

Reacuve support, 

Cooperanon m nponal prqects to 
aheve economies of scale, etc 

Some of these have mportant tune cjlmenslons 
For example, a k W h  pumhase for an hour may 
be motivated by savlngs m fuel costs, wiule a 
five-year purchase may enable a uhhty to 
postpone consvucaon of a new wt. 

The relauonshrps between cost elements may 
be very drfferent for these products and 
servrces than for uuemal k W  and kwh sales 
For mstance, marpal  costs of wheehng are 
usually very much lower than average costs 
See [4] for an mtroducuon to some of the 
speclfic problems m th~s area 

DEVELOPING INTERUTILITY PRICES 

Prrncl~les 
Development of pnces for mterutxhty servlces 
should be based on the followmg pnnclples, 
whch &ffer dramaucally from the u a t y  
compact whch IS the basls of mtemal tanffs 



There is no supranatxonal reguimr wth 
xsponab&ty and authority to maxlrmze 
soclal weifaxe m a reDon. 

Pnces must be negoaated between 
vnlllng buyers and sellers 

All transamom must be "wn-wn" 
perpetually When a aansacnon benefits 
one party at the expense of another, the 
WCMS wdl find a way to cancel it. But 
parues must W g l y  accept mperfect 
amiugements that do not yefd an 
exactly equal &vlslon of benefits 

Intergovernmentat arrangements must 
allow utthoes to honor thelr 
commitments, e g , by pemrittmg 
Pap- 

Procedure 
Agreements based on rhese pnnclples may be 
developed m the followmg steps 

Each ua ty  analyzes rts own needs and 
what it can offer to ~ t s  neighbors 

Posnble tradmg partners are rdemfied 
and possible mnsacuons are lard on the 
table 

Each party quantifies (privately) its 
transamon costs and benefits that can be 
measured monetanly The process unll 
be drfferent for Mennt uansacaons and 
may draw an the theones developed 
earber m tbs paper, as appmpnate For 
mstance, -mental or maqynal 
operaong costs make sense for casual 
short-term mterchanges usxng exxstlng 
physical plant. Total costs must be 
anaiyzed for joint development prqects 

Other costs and benefits, not measurable 
m dollan, should be quantrfied m natural 
wts, e g , ~habrlity m LOLP 

The aansactlon should be structured, in 
pnce as well as tern and coahons, to 
maxlmrze the benefit to all pmes 

Risks should be analyzed and hedges 
developed All parues should realrze 
that it is not pracucal for one of them to 
lose fomver because of adverse outcome 
of an uncemty wth unequal nsk. 

Contracts aad m e s  are finalxzed by 
the Iawyers, who come m at the end of 
the process, not the be-g 

These transacbons ddikr from many common 
commercial transactions Bargauung for a car 
is a "zero-sum gamen every dollar of pnce 
reducaon g a s  mght  from the seller's pocket 
to the buyer's, wth no overall benefit to the 
two of them But mtemnhty deals are often 
not zero-sum games They should benefit all 
P-es 

Although 0bjeCnve~ often conntct, the nature 
of the confhcts can be managed. Often, W e -  
off compromrses can be found that look good 
to aU pames. For example. Fig. 4 shows the 
trade off as pemxved by one uahty between 
rehabaty and cost for a least-cost plannxng 
problem that urcluded xnternatlonal energy 
purchases The mamum dabdty soluuon 
was very expensive The mmmum cost 
solunons were somewhat &ble But a 
soluuon at the knee of the trade-off curve came 
close to rnmmumg both cost and L O U  

F:g 4 Illusmtlon of trade off between two 
confkctmg objectxves Source 151 



Trade-off analysls also mcludes very useful 
methods for measuring nsks and developing 
pmtecaon a g m  nsk. [61 

Examoles 
Four exampIes -- two su~cessful, two 
unsuccessful - of mterutdxty transacttons wdl 
be p e n  to ~llustrate these ideas 

New York Parallel Flows when New York 
uahhes purchased power from Ontano Hydro, 
pernaps 40% of tt flowed east along parallel 
paths through the Pennsylvama-Jersey- 
Maryland (PJM) pool Thls used up network 
capablhty that PJM wanted to use to transfer 
coal-fired energy from western Pennsylvarua to 
New Jersey Af&er long and arduous debates, a 
creative soluaon was developed that mcluded 
payments, mstallmon of phase-sh~fwlg 
transformers, and repayment m kmd by New 
Yo* unl~nes for m f e r  capaclty through PJM 
that they prev1ously used 

Enem Bankma Panama - Costa R i a :  ICE 
(Costa hca) and IRHE (Panama) developed a 
successful arrangement whereby e~ther udity 
could store energy m the other's system 
Bomwmg energy 1s allowed, too The 
agreement provldes for losses, handhng 
charges, repayment m cash Instead of kwh, 
scheduhng, etc [7] 

Pavment Problems* in one developrng 
reg~on, urhnes want to mterchange Though 
the normal rmx of - - trust -- and - -- ~ I S U U S ~  - - IS evldent, 
the mam mpedment has been governmental 
tt IS hard for the utlllaes to pay each other, 
because the finance mmstnes can't or won't 
release dollars TbR uhhties have not been 
very successful m f i n d ~ ~ ~ g  barter or other tncks 
to get around this problem 

OwrattnpfRehab~hty Problems- two 
mterconnected uufiues, m two countries. have 
a h t  more than the usual level of dtstrust. 
UUty A thrnks that u&ty 3 rs operattng rn a 
nsky way to reduce costs, by relylng on A to 
save ~t rn contmgencres A's response has 
been to open the rntemnnechon at a slgn of 
trouble -- thereby negamg the man value of 

the mteemnnectlon, whch IS to Increase 
rellabrllty 

CONCLUSIONS 

There am many theones on how sale of 
electnclty to consumeIs should be pnced 
These were presented m d e t .  m [I] and were 
summanzed above Each has strengths and 
weaknesses None a perfect, and none IS a 
subshtute for some degree of government 
regulaaon 

The interutxhty market, especially when uhhhes 
are m different counmes, IS &fferent m many 
ways from the mternal market - m pamcular, 
both the rules and the products to be sold 
dffer These drfferences were descnbed m thls 
Paper 

It IS Important that these Merences be 
recognmd as mtenrfllrty transact~ons are 
looked a t  This paper has also descnbed a 
procedure for developg t lmemacnons - 

Followmg this pmcedm unll increase the 
degree of mterubbty cooperaaon and WLU 
reduce dlsuust and other ~mpedrments to 
mtematxonal energy uade 
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Reslructuring the Electric 
Power Sector in Colornb~a 

Manual I Dussan, General Coordinator, Commiss~on 
de Reguiat~on Energe, Mmlstero de Minas y Enerae, 
Republlc of Colomb~a 

A major restructurtng of the Colombian electrtc power 
sector IS betng tmplemented based on the Improvement of 
sector effictency through the pronotion of a cornpetrttve 
energy market and the parttclpatton of private Investment 
Thts short presentatton hlghltghts major events and dtfficul- 
ttes in the restructurtng process 

The natlonal Interconnected power system has an rn- 
stalled generatton capactty of about 10,000 MW, of whtch 80 
percent IS hydro and 20 percent IS fuel-fired thermal The 
current generation expanston plan callsfor the tnstallatton of 
about 4,000 MW durtng the next 10 years, of wh~ch 60 percent 
IS In thermal plants 

The present tnstttutional structure shows 6 major genera- 
tron companies and about 23 dtstnbutron cornpantes, all of 
them state- owned enterprises (national and rnuntctpal gov- 
ernments) There are two verttcally tntegrated munrc~pal 
compantes (generat~on transmtsston and dtstributtonl, serv- 
tng 40 percent of demand 

The deveiopment of the power sector has faced major 
problems, common to many countries In Latin America, 
related to centraltzed planntng, poor regulatton, prtclng dts- 
torttons, monopoly power over regtonal markets, and state 
parttctpatton as the major owner of energy enterprises, wnh 
a subsequent lack of effictency rncenttves, the vtrtual dtsap- 
pearance of accountab~lrty, and detertoratlon of finances 
The problems were exacerbated by a prolonged power ra- 
ttontng durtng 1992 and 1993 

Slnce the early 1990s, the government has been develop- 
ing a power sector reform strategy based on the followtng 
key elements 

Introductton of tndtcatrve planntng 
Establtshrnent of competntve wholesale market, as a 
major Instrument for tmpmvtng efFictency 
Creatron of ~ndependent and transparent regulatton of 
the sector 
Promotton of prlvate sector partlclpatron 
Financ~al rehabllttatlon of state-owned enterpnses 
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Progress m Implemenbng Sector Reform 
Progress has been made rn ~mplementlng sector reform 

The government submitted to Congress two bills related to 
the electnc power sector, whtch were approved by senate 
and wtll be constdered by the lower chamber durtng the first 
semester of 1994 These btlls, among other thtngs 

Enable any prtvate or publlc agent to develop genera- 
tron projects 
Separate utlllty buslnesses In generatlon, transmlsslon, 
dlstrlbutton, and supply 
Deregulate wholesale prlces for transact~ons between 
generators and suppl~ers 
Guarantee free access to transmlsslon and dlstrtbutlon 
networks by thlrd partles, at regulated use of system 
charges 

e Create a new company respons~ble for the nat~onal 
transmtsslon gnd and d~spatch 

In late 1992, the government created an Energy Regula- 
tory Comm~sston (ERC), responsible for sector regulat~on, 
wlth the partlclpatlon of three Independent experts and three 
secretaries of state ERC IS developing, wtth the asslstance 
of tnternatlonal consultants, the key tnstruments and rules 
for sector regulat~on based on the prtnc~ples outlrned above, 
~ncludlng the commerc~al arrangements for the wholesale 
market, the use of system charges for transmlsslon and 
dlstrtbutton, and the regulatory controls In late 1993, ERC 
Issued a dlrectlve for the deregulat~on of prtces for sales to 
lndustr~al consumers wlth loads above 2 MW, as of Aprrl 
1994 Durlng 1994, the new rulesfor sector regulat~on will be 
gradually Implemented 

The government dectded to offer to prlvate generators 
under bu~ld/operate/own (BOO) arrangements the develop- 
ment of about 1,200 MW In thermal power plants by year 
2000 So far, 250 MW tn pnvate projects have been commls- 
s~oned, and btds for addlttonal630 MW are underway 

The government ~mpiemented a major financ~al restruc- 
tur~ng of the power sector Dunng 1991 and 1992, the gov- 
ernment contr~buted about US$1 5 b~llton to the sector 
through capltallzatlon and debt swap schemes As a result, 
about 1,000 MW In generatron assets are now In the hands 
of the government, and the Mlnlstry of Flnance has lnltlated 
the process to prlvatlze about 700 MW 

Difficultzes zn Achtemng Efficzency Improvements 
Notwtthstandlng the progress made, the restructuring 

program faces some dtfficult~es In achlevlng effic~ency Im- 
provements through competmon Theseare cross-subs~d~es, 
verttcal Integration, and government's role 

Substd~es Presently the prlctng system lncludes substan- 
t ~ a l  cross-substd~es For example, generators sell energy 
under contract at about 80 percent of thew cost, resldentlal 
tartffs on average cover 35 percent of the cost of supply, and 
htgh-voltage tndustnal costumers pay on average 135 per- 
cent of the cost of supply Obv~ously, competltlon and cross- 
subsldtes cannot llve together The government IS 
lmplementtng a 4-year tartff adjustment program that wtll 
eitmlnate cross-substd~es Therefore, ln the meanttme,cross- 
subs~dtes are a major constratnt to the tntroductlon of a 
compettttve market 

Vemcal lntegratton About 40 percent of the market IS 

presently sewed by munlctpal cornpanles wh~ch prov~de 
generatlon, transmlsslon, and dtstrtbutton services In order 
to Introduce a competlt~ve market and reduce the regulatory 
burden. ~t would be necessary to separate these buslnesses 
However, at present, there are no legal Instruments to en- 
force this requtrement Therefore, as a last resort, t t  has been 
necessary to settle for a separation of accounts 

Government Role By law, the government IS responstble 
for ensurtng a reliable electrlctty supply In the country Due 
to the 1992 power shortages, the government has become 

rlsk averse and IS taktng acttons to ensure that new genera 
tlon 1s comm~ss~oned on time to meet an adequate relrabllity 
cnterta If the market IS not dnvlng the development of new 
generatton, the operatton of the wholesale market would be 
at rtsk, because the spot pnces may collapse under a sltu 
atlon of excess capaclty and ~t would not guarantee enough 
revenues to generators to pay for expansion costs 

In summary the Colomb~an government IS committed tc 
the lmpfementatlon of an amb~ttous restructurlng program 

* 
of the power sector to Improve efficiency through competl 
tlon and partlc~patlon of pnvate capltal The program IS now 
enterlng Into a cllttcal phase of lntroduclng new rules anc 
regulattons for the operatron of the sector, and of overcom 
lng problems Inherent of changrng the status quo 

About the Speaker 
Manuel I Dussan was born In Bogota, Colomb~a In 1944 

He obtalned a BSEE from the Unlversldad de 10s Andes Ir 
Bogota In 1966 and an MSEE from Northwestern Unrverstty 
In 1968 From 1968 to 1970, he was a member of the faculty 
of englneerlng at the Unlverstdad de Los Andes, where he 
became head of the Electrical Engtneerlng department 

In 1970, he jolned Interconexlon Electr~ca SA For 10 years 
he was responsrble for operatronal plannlng and dlspatch 01 
the nat~onal interconnected system, and was also responsl 
ble for power tnterchange negotlat~ons 

From 1980 to 1992, he was a staff member of both the 
lnteramerlcan Development Bank and the World Bank, where 
he was respons~ble for preparatlon. appratsal, and supewi 
slon of power projects tn Lattn Amertca, and also acted as E 
consultant for 4 years 

Dussan IS currently commlssloner and general coordlna 
tor of the Energy Regulatory Commlss~on In Colombra 

Transformation of the Argentine 
Wholesale Electricity Market 

Luis Maria Caruso, D~rector, Mercados Energetlcos 
SA, Buenos Aires, Argentma 

The electrlctty Industry In Argentlna has undertaken a vep 
deep restructurlng In recent years, from a 100 percent state 
owned, Integrated actlvlty to a true market of electr~c~ty, tr 
whlch more than seventy free pnvate agents (generators 
transmtsston companres, dlstrlbutton companles, and blr 
customers) operate In a framework of rules completely dd 
ferent from those tn force atthe beg~nnlng of the transforrna 
tlon 

Today, almost 3 years iater, an observer can notlce 2 
number of changes already In place As a consequence then 
IS an Increased Interest from compantes and government ac 
well, tn old and new Issues such as electrtcal markets lnte 
gratlon, or global buslness 

The purpose of thts presentatlon IS to examlne thls emer 
gent market, ~ t s  rules, and its players, and to assess whlch o 
the patterns assoc~ated wlth the lntegratton of buslness 
markets, and culture are for the beneflt of final users 

Begznntng the Transformatton 
At the tlme of the electncal Industry restructuring, Argen 

tlna had a very extensrve 500 kV transmlsston grtd coverrnc 
most of the domest~c terrltory and provldtng for 90 percen 
of the wholesale tradlng of electrlctty The grtd, 90 percent o 
the generatlon tnstalled capaclty, and 50 percent of the dis 
trtbutlon buslness was In the hands of three federal govern 
ment owned Integrated compantes (Segba Htdronor anc 
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Agua y Energla) whtle the rest of the tn 
dustry was In the hands of 18 provlnclal 
governments 

Stnce Argentina IS embedded In a geo 
graphical area (the southern cone of South 
Amerlca) and IS tnvolved In an ambltlous 
plan of economlc tntegratton called the 
southern common market (Mercosul) Ar- 
genttna enjoys very strong commerc~al 
links wrth the SIX countries In the southern 
cone In the eiectrlc power sector the dif 
ferent countries have always had a long 
tradltlon of tntegratton as demonstrated 
by b ~ g  enterprises such as the hydroelec 
trtc power plants of Salto Grande ltatpu 
and Yacyreta are blnat~onal efforts As a 
federal country Argentina faces In thts 
fteld as well as In many others the chal 
lenge of Integration 

There was therefore a specifrc goal 
when wrttlng down the new rules Argen 
tlna wanted to encourage and factlttate a 
smooth and easy Integration among the 
different electrtc power markets lnsrde the 
country borderltnes and as well as among The Yacvretaplant whrch wrll add3 000 MWand 20 000 CWh to the market IS bang 
the nattonal markets of the southern end commrssroned by a brnatronal company 
of the continent 

Transformatzon 
The objective of the government when tnltlattng thrs 

transformatton was to set the basrs for a new strong electrtc 
power industry and in doing so ~ntroduce a new culture (not 
only managerial but also technical) capable of supplying the 
necessary power at prtces compatible w ~ t h  the economlc 
cost of maintatning and expanding the power systems 

The framework for thts transformation a substantral 
change In the role of the government regarding tndustrtal 
actlvtties and util~ttes resulted In clearly separating admints 
trative functions from regulatory ones 

The means chosen to achteve thls transformation in the 
shortest tlme were 

Clear segregation between functtons subject t o  market 
conaltions 2nd those-actrv~ties demand~ng regulatlon 
Establtshment of a market price system as a set of 
consistent s~gnals to encourage efflclency quality and 
securtty 
Reorgantzation of the preextstent vert~cally Integrated 
state-owned cornpanles creating a number of new 
spectallzed prlvatlzed ones 
lmplementatlon of concessron agreements for actrvltres 
demand~ng regulatton (dlstrtbutlon bulk transmlsston 
and hydroelectrtc generatron) as a complement to the 
prlctng system - Creation of new ~nstttutlons as requrred by the transfor 
matton model the Wholesale Electrtc Market Admlnl 
stratton Company and the Nat~onal Regulatory Agency 
Prlvatlzatlon of the newly created buslness unlts wtthln 
the framework of the new rules 

The Argenrrne electrrciry industry transformation was not 
merely a privatrzatron On the contrary before privatizing 
there was a yoreat deal of  work and effort rnvested in restruc 
turrng the preexrstenr companres and In engineering the 
appropriate regulatron 

Most of thts transformat~on has been successfully per 
formed and it IS poss~ble to make some assessments about 
the matn Issues of thls success 

Clear tdeas and a good execution plan 
Strong executive team plus good exper~enced consult 
ants 

Full polltical support along the whole process 
Trade unions that understood and participated In the 
transformatton 
Decrease of country risk and Increase In international 
banking conf~dence 

Creatrng Competztron 
The new Industry has been organized to encourage com- 

petitton where poss~ble and to introduce regulat~ons where 
there IS no chance to get competltton or where the latter 
should strll be developed 

A cornpetlttve system In whlch producers are forced t o  
resrgn a piece of thelr destred prof~t as a condrtion to havtng 
access to a fractlon of the market means reduced costs for 
industrial and resldenttal users prov~ded that the new rules 
enable the transfer of reduced costs to customers 

The rules put Into practtce In the Argentme market to 
encourage cornpetltton were the followlng 

Ownership rn the generatton actlvlty was segmented 
ltmtt~ng the cap parttclpatron In thls lndustrral segment 
to a 15 percent of the capacity to be prtvatrzed by the 
federal government Thls pohcy gave way t o  more than 
20 Independent power producers born from the preex- 
lstent government owned monopoly 
A system of prlctng srgnals based on the practlce and 
procedures of central~zed operatlon and economlc dis- 
patch Durlng actual operatton the available untts are 
requested to generate followlng a prtortty ltst based on 
tncreastng varlable costs untll the demand IS fulftlied 
The margtnal cost of the last unlt accepted by the de- 
mand represents the prtce that purchasers are ready to 
pay at a gtven tlme In thts way cheaper untts always 
dlsplace expensive ones from the market, drrvtng 
agents towards efflclency tn operatton and Investment 

In the Argentrne electricity market there IS a reference 
puce (the Market Prrce) that reflects the present short run 
marginal cost o f  the system rn each hour In the absence o f  
contracts agreed to by parries every transactron IS per 
formed at that prrce The Market Prrce comes from the cen- 
tralized operation activrry there 1s no bidding process 
rnvolved 



Key Elements m the Owannation 
o f  the Argentine Wioiesale Eiectnctty Market 

The Market Three dtfferent k~nds of compantes are ac- 
cepted as agents for operations tn the wholesale electr~ctty 
market generators, dtstnbutors, - transmitters, and large cus- 
tomers 

Each one has accessto two dlfferent ways of sellrng and/or 
purchasing electnclty through dtrect contracts freely agreed 
to by parttes, and through the pool, at the hourly market 
prtce 

Wh~le the contract prtce arlses from a free negot~at~on, the 
market prtce bastcally reflects the short run margtnal cost of 
the system (generatton plus bulk transmtsslon costs), and 
comes out from the procedures of economlc dtspatch and 
central~zed operation, whlch are the maln operattonal rules 
enforced by the new regulation 

The market price, in addltron to the mentioned baslc 
energy item, ~ncludes a payment for runntng avatlable capac- 
ity (generatron plus transmtsslon), and three dlfferent pay- 
ments in exchange for se~rces needed for reltable operatron 
contributton to frequency and voltage control, and dtspost- 
t~on  to start and to stop thermal unrts as requested by the 
economtc dlspatch 

There are two baslc ktnds of contracts supply contracts, 
in whtch a load curve 1s commttted between parties, In 
general w ~ t h  a del~very-or-pay clause glven bythe seller, and 
cold reserve contracts, In wh~ch some untts rematn tn 
standby at the dtsposai of the contract holder for a fee 

The contracts are commerctal relattons between agents 
and are complted regardless of the actual generation pro- 
gram tssued accordtng to the economlc drspatch prlnctple 
The differences between both glve room to trad~ng tn the 
spot market 

Prrces and Concesston Agreements The jo~nt actton of 
market prtces and obllgattons enforced by concesston agree- 
ments IS the key Issue of the regulatory strategy chosen for 
the Argenttne electrtc power market The system works as 
follows 

The dtstrtbutors' concession contract prov~des the most 
Important element for the development of the electnc 
power market, the obllgatton to supply Thls forces the 
drstrtbutor to look for a reltable source of the power 
supply needed for subsequent drstr~butlon The tool 
provtded by the electrrc power market to ach~eve th~s  
goal 1s the use of forward contracts for quantlttes, con- 
dttlons, and prlces freely agreed to by parties 
The need for d~stnbutors to "get the supply guaran- 
teed" IS the essential lncentlve for the development of 
the future supply contracts market Through contracts, 
generators ensure the supply requested by the cltent tn 
cond~t~ons and prlces agreed to In advance for long 
per~ods Contracts are, therefore, the actual pnce stabl- 
11zer.s of the wholesale electrtctty market 
The need for generators wlth contracts In the forward 
market In order to have access to the demand IS the 
essent~al incentive for the expanston of the transmts- 
ston capaclty 
The transmtsston concesston contract should provlde 
complementary Incentives to complete the cycle, the 
obl~gatton to glve open access to any user requesting 
transmlsslon capacity to carry out the transportat~on 
The prohtblt~on to trade electrlclty, the obl~gatton of 
Independence from dtstrtbutton and generation compa- 
nles a enforced by law 
A last condrt~on was to be met by regulat~on Both key 
elements (prtctng system and concesston agreements) 
should fac~l~tate the lntegratton of ne~ghbor electr~c 
power domesttc markets among countries of the south- 
ern cone as long as the~r prtclng system reflects the 

same crlterla regardtng economtc costs as the ont 
adopted by the Argentlne wholesale electrtctty market 

Other Key Decrsrons 
An Important strategtc regulatory decrs~on taken by thc 

government was the creatlon of an Independent cornpan) 
for the admtnlstratton of the wholesale electrtctty market 
Cammesa Th~s company has a number of charactertsttcs t c  

a 
be ment~oned 

The partners In Cammesa are the five dtfferent player* 
tn the wholesale electrtcrty market generatlon compa 
ntes, transmtsston companles, dtstr~button companles 
large customers, and the government Each party ha= 
20 percent of the votes on the board 
Its functions are to perform a centraltzed, real-ttmr 
operatlon subjected to the economtc dispatch prtnclple 
to document transacttons among agents rn terms ol 
phys~cal untts, transformtng those transactions In eco 
nomrc results 
The k~nd  of organlzatlon created pursues effic~ency anc 
transparency, glvtng nondrscrtmrnatory service to every 
agent In the system 

Cammesa IS a regulated company, government 1s present 
but ~t IS not domtnant, and the same appl~es to Industry In 
particular, the management of the company IS not dependent 
on the generatton Industry 

The second key dects~on was to organtze a separate trans 
mrsslon actlvtty Cons~der the follow~ng Important Issues 

In opposttron to what had been done In the generatton 
busmess, the restructurtng here had the objective of 
concentrattng the bulk transmtssron functton In a srngle 
company (Transener) created from the merging of func 
trons and assets present In the three preextstent gov 
ernment-owned transmtssron compantes 
Add~t~onally, several reg~onal transmlsston compantes 
were organized and gtven the responslbtltty to connect 
one to the other and to the nattonal gnd, all large users 

* 
generation and dtstrtbutton companles tn the same geo 
graphical area 

Bestdes these regulated companles, Independent trans- 
mtsslon companles are adm~tted They can bulld, operate 
and matntatn new ltnes underthe operattonal author~ty of the 
transmtsslon concesstonatre of the area They are not agents 
of the market, but as far as construction of new lines are 
concerned, they can compete wtth exlsttng concesstonatres 
for the expansion 

Whrle operatron IS a monopoly, constructron sf new lrnes 
1s open to competltron 

The transmtsston actlvlty 1s underfederal regulatron down 
to the level of 132 kV That means that every node In the 
system, regardless of ownershtp of assets there, has an 
associated cap prlce 

These nodes are, therefore, the access to the market and 
to the market prlce for every agent. and parttcularly for the 
regulated agents (customers of Installed capactty above 1 
MW by now) 

Th~s activity, In wh~ch prlces are regulated In the conces- 
ston agreement and the concesslonatre recelves the obl~ga- 
tton to give open access to every request at that prlce 
presents two stgn~ficant Issues 

These spec~alrzed compantes represent the border of 
appltcatlon of the prtnctple of vertlcal separation 
The transmlsston system translates the market prtce 
deeply tnstde the network, to every node tnvolved In the 
transmrsslon regulation 

We are convinced that these baslc rules of transmtsslon 
prtctng, access, and expanston are a pract~cal contrtbutton to 
solvlng the problem of lntegratton among ne~ghbortng do- 
mestlc markets In the reglon 



Towards Global Industry and Market Integration 
From the Argentlne expertence, ~t IS posslble to draw 

some conclusrons about whtch of the condltlons lns~de the 
model are pushrng towards globailzatlon (and ftndtng ~t un- 
avo~dablel, and how the adopt~on of certaln rules of the game 
factlltates the process of lntegratlon 

In terms of the push towards globalnatton, conslder the 
followtng 

Opentng to forergn rnvestors in nondncr~mrnat~ng con- 
dtt~ons 
Legal framework, glvtng enough stabrlrtyto the rules of 
the game and to the pollcy of forelgn Investments 
Eff~clency orlented prrctng system allows for the ap- 
pearance of excellent compantes worldwide 
Famlllar regulatory envlronment encourages the pres- 
ence of global companles 
Global bustness ends up maklng room for a global 
culture In the spectalrzed electrlclty buslness manage- 
ment and In the technical operatron of r t  

In terms of market lntegratlon 
Compatible wholesale (at least) prlclng concepts across 
state borderlrnes 
Consistent regulatton and prlcrng for the bulk transmls- 
ston actrvlty 
Necessary tnstttut~onal framework (federal laws, pro- 
vlnclal taws, rnternatlonal agreements) 
Satisfactory solutron for the admlntstratron, both tech- 
ntcal and commerc~al, of the system and market under 
an tntegratton process IS In progress 

How the New Industry Looks There are now 74 lnde- 
pendent agents rn the Argentlne wholesale electrrclty mar- 
ket 26 generation companles, 26 d~strlbut~on companles, 3 
transmrsston companles, and 19 large customers New prl- 
vate companles born from restructunng of pnor government @ owned monopoly are shown ln Table 14 

Conclusrons 
The Argentlne wholesale eiectnctty market and ~ t s  new 

rules have enabled the gathertng of a large number of excel- 
lent companles of the world In a competltlve envlronment, 
and thls IS actually a key element of the Argentlne process 
We can apprecrate the Importance and the vartety of thls 
contrlbutlon The degree of acceptance relres on some main 
Issues 

Klnd of rules enforced In the Argenttne wholesale elec- 
mclty market 
Nond~scr~mrnatory opening to new Investors 
Clear government role rn the new busrness structure 

Experience shows that 
Success In obtalntng enough competltton depends on 
the effort In the restructunng and In the careful desrgn 
of the market prlce system, and the wrltlng down the 
set of obllgations and rules for regulated actrvrtles 
The way of organtang the transmlsston acttvlty IS the 
key for a fast and easy Integration of ne~ghborlng mar- 
kets, both rnsrde and outslde the countries' borderlrnes 
The change does not merely conslst of a prlvatlzatlon of 
what extsted before but of a sound transformatlon of 
the prlnclples on wh~ch the whole Industry IS based 
The transfer of responsrb~llt~es In the supply from gov- 
ernment to thlrd panres does not deprlve these actrvl- 
tles of thew character or publlc Interest The excluston 
of government from lndustrlal or commercial acttvltles 
does not mean ~t has no place In the new order The 
presence of government IS essentral to enforce the new 
rules, and to  burld up the necessary regulatory bod~es 

Consequently, there IS a sustarned Interest from foretgn 
Investors to enter the Argentrne wholesale electrlclty market 
and a new Interest from several companles born from the 
transformatlon to Intervene In the prlvatrzatton of electrrclty 

Table 14 New pnvate companies 

buslness abroad, to join the global business And, the a 
renewed Interest In restructurtng the rndustry following stml 
lar prlnclples as a way towards market Integration fron 
provrnclal governments lnslde Argenttna as well as fron 
natlonal governments across the South Amerlcan conttnenl 
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Operation Department tn Htdronor SA, parttcrpattng tn the 
commwstontng and operatton of the Comahue hydro power 
plants and assoctated transmtsston system 

Reorganization of the Electnc 
T r a n s d o n  System in Argentina 

Luis V Sbertoii, SIGLA SA, Buenos Ares 

The Argentine electrrc system was developed from iso- 
lated local services, and, as the years went by, r t  became a 
well-integrated gnd Except for some sewices in the south- 
ernmost region, the national interconnected system suppltes 
electric power to final users throughout the country 

Aqentme Interconnected System 
The Argentrne nattonal grtd lncludes over 7,000 km of 

lines at 500 and 220 kV, and about 30 transformer stattons 
System Demand Electnc power demand In the Argenttne 

interconnected system IS 49,000 GWh, wtth a peak load of 
9,000 MW The geographtcal dtstnbutton of the energy de- 
mand IS as follows Gran Buenos Atres (GBA), 45 percent, 
Buenos Atres Sur, 14 percent, htoral, 13 percent, Centro, 9 
percent, Cuyo, 6 percent, Noroeste Argentrno (NOA), 6 per- 
cent, Cornahue, 4 percent, and Noreste Argenttno (NEA), 3 
percent Isolated systems, malnly those tn the southern 
Patagoma&eme.rd a b m  5,WO GWh Oeorrarnd a expected 
to grow at a rate of 6 percent per year By 1994, SIN wtll also 
add 1,000 GWh from presently tsolated systems 

Hydro Plants Hydro plants tnstalled capactty s 7,000 MW 
wlth an average productron of 16,000 GWh per year The 
Comahue regton In the south provtdes 4,300 MW and 63 
percent of global productton, and it was formerly operated 
by Hydroelectrtca Norpatagonlca (Htdronor) Salto Grande, 
with 900 MW, produces 22 percent of the total hydro power 
The Cornahue plants Include a great capactty for regulation, 
and define the long range pnceof energy rn the system Main 
generators are Chocon SA (1,320 MW), Cerros Colorados SA 
(450 MW), Altcura SA (1,000 MW), and Ptedra de Agulla SA 
(1,400 MW) A number of mtnor private cornpantes wtll be 
formed from plants presently owned by Agua y Energta 
Electrtca (AYE) In the near future, it IS expected to commts- 
ston the Yacyreta plant, whtch wtll add 3,000 MW and 20,000 
GWh to the market 

Thermal Plants Thermal plant capactty IS around 7,700 
MW, wtth 5,000 MW conventtonal steam, 1,000 MW nuclear, 
1,500 gas turbines, 100 combtned cycle, and 100 dtesel gen- 
erators Steam plants are matnly fueled by natural gas from 
the Comahue and the NOA regtons Matn generators are 
Puerto SA (1,000 MW), Costanera SA (120 MW), both located 
In GBA, Eseba (1,100 MW), San Ntcolas SA In the Litoral 
regron (650 MW), and CNEA (1,000 MW) 

In 1994, the thermal capactty In the Comahue wtll be 
increased by 500 MW In gas fueled gas turbtnes plants CNEA 
IS constructtng a third nuclear power plant rn the Lttoral, 750 
MW, that IS expected to be commtss~oned by 1999 

Private Companzes and Publtc Semce 
Prlvate cornpantes started the Argenttne electrtc systems, 

however, the supply of electrtc power had become a publ~c 
acttvtty long ago, and a number of publtcly owned electrrc 
uttllttes provtded service 

Publ~c servlce tn the Greater Buenos Arres Area was L 
formed by Segba, the greatest drstributor and a brg genen 
as well, wtth more than 4 mlllton customers 

Wtdeiy spread Agua y Energta Electrtca was the natto 
company covertng the rest of the country, and shared 
supply to regtons other than the Greater Buenos Atres A 
wrth the provtnces It was an integrated untt, devoted to f l  
dtstrtbutron and generatton as well Agua y Energla Electr 
was a ptoneer In hydro resource explottatton 

Major hydro power plant constructton In southern Argt 
tlna gave way to the creatton of Hydroelectrtca Norpatac 
ntca (Htdronor) Remote hydro plants are Itnked wtth 1 
market through a strong 500 kV transmtsston System 

The Comrston Nacional de Energta Atomlca (CNEA) bt 
and operates two imponant nuclear power plants (abc 
1,000 MW), and has a third one under constructron 

The hydro power plant of Salto Grande is shared wi 
Uruguay, and IS operated by a binational company, Comistt 
Tecntca Mixta de Salto Grande (CTM) 

The Yacyreta hydro project (3,000 MW) is being comm 
stoned by another btnational company, Entrdad Btnacior; 
Yacyreta (EBY) 

The nattonal tnterconnected system was developed 
connect the regronal systems and to route remote hydro ar 
nuclear energy to the market The nattonal tnterconnectc 
network includes overhead ltnes covenng overthan 7,000 k 
and about 30 transformer stattons, matnly at 500 kV Son 
lines operate at 220 kV The orrgtnal major owners of t t  
network were AYE and Htdronor Reglonal systems cover t t  
rest of the country, typtcally at 132 kV, wtth some ltnes at 2i 
and 330 kV 

- Elecmc 3iiroer Sector T i n s f o ~ a f i o n  
In mtd-1991, the nattonal government dectded on th 

transformatton of the electrtc power sector as paR of a wtdc 
plan of publtc factltttes prtvatrzatton The plan Included 

New definition for the role of the state In the electri 
power rndustry 
Plan for restzlng and prtvatlztng the natlonal publ~c 
owned utiltttes 
Gutdelines for the extenston of these prtnctples to thc 
provinces 

Thts plan was carrted out wtthtn the state reform deftnec 
by Nattonal Law 23696 and IS almost completed The scope 
of thts sectton IS to descrtbe the matn characterlsttcs anc 
results of the transforrnatlon process 

With the reform, an tn-depth transforrnatlon of the publ~c 
sector began, with the atm of transfemng productive anc 
commerc~al acttvtties to the prtvate sector, and keeping the 
responstbrlrty for system regulatton wlth the government 

A Regulatory Framework Law forthe electnc power sector 
was passed Thts law states the main charactertst~cs of sector 
acttvtttes, wtth two dtfferent types of regulatton 

Energy productton In power plants, organtzed as a com- 
petdve matter under a well-deftned prtctng system 
based on production costs (short range margtnal cost 
of thermal units) and capactty costs needed to ensure 
system reltabtltty (capactty and loss of load probabrltty) 
Transmtssron and dtstrtbutton, establtshed as publtc 
servtces organized as monopoltst~c steps wrth~n an 
area and level, under spectftc regulatton and subject to 
concession (Itcense) contracts (transmtsston and dtstrl- 
button concesstons) 

In thts way, the prtvattzatton of publtc-owned uttlttres was 
based on the segregation of productton, transmtsston, and 
dtstrrbutton acttvtttes Thls vertical cut was performed by 

e 
creattng different business units as commerctal corpora 
ttons, the csntrolltng stake of whlch was to be offered to 
publtc btd 
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In order to  achleve thls, the former state-owned utl l~t~es 
(Segba, Agua y Energla ~iectrtca, and Hldronor) were spl~t 
lnto several speclallzed companles The government trans- 
ferred to these companles the assets and functtons, and the 
concesslon, when necessary Then the controlling stake and 
the managlng ofthese companles was sold In publrc auctlon 
A mlnorlty stake, generally 10 percent, has been reserved for 
workers, and the remalnlng shares will be offered on stock 
exchanges 

The prtvatlzatlon of the nat~onal utllltles has been com- 
pleted except for some mtnor power plants and reg~onal 
networks that are to be sold early thls year 

i n e  other Key feaiureaf the process was to set up a 
wholesale electnc~ty market (WEM) that lncludes 

A un~fied marketplace where producers and customers 
buy and sell electrrc~ty and where a wholesale price IS 

defined 
A transmlsston system that carrres market prlces and 
products, dEfinlng a nodal prlce for each dellvery pornt 
(Thts IS a monopoltstlc and federally regulated level 1 
A dtstrtbut~on system as a monopol~st~c and federally 
regulated level tn the Greater Buenos Alres area 
A regulatory body IENRE) In charge of overseeing the 
observance of laws and codes and judglng cases of 
dlsputes between market actors 

ENRE IS an autonomous body, ~ t s  board of directors being 
appointed by the Executive Power ENRE IS responsible for 
sector regulattons and also plays a major role In concessions 
and the definltlon of rates 

Eiectnclty producers are selected accord~ng to locatlon 
and productlon costs under a nat~onal dispatch program 
Thls program and overall market operatton IS In charge of 
Cammesa, a company formed by the government and the 
dlfferent market players, generators, dlstnbutors, transmlt- 
ters, and large users 

We can summarize the tasks of the state as follows 
reorganize, create a market wlth pnvate producers and cus- 
tomers, and regulate the whole system 

Tmnsmrssron Network Pnuatuatzon 
Electric power networks In Argentina have developed 

from the begrnnlng wlth two maln goals 
Connect servlces so as to reduce power productlon 
costs by rncreaslng unlt slzes, reduclng reserve requtre- 
ments and allowtng for general scale economles 
Ltnk power plants, malnly remote hydro, w ~ t h  demand 
centers 

While monopol~sttc state-owned agencies were In charge 
of servrces, the g r ~ d  lmpiled the creatton of a commerc~ally 
Integrated system In whlch the state was both the producer 
and the flnal dlstnbutor 

The vertrcai cut process produced a great number of new 
generatton and dlstnbutton companres operattng upon a 
prevtous matrlx the Argent~ne tnterconnected transmlsston 
system Even the creatlon of the wholesale electnc~ty market 
has been poss~ble because that market was already tn exlst- 
ence by means of the transmlsslon networks 

The Regulatory Framework Law deflnes power transma- 
slon as a monopol~stlc actmty, to be performed under a 
llcense contract Powertransmltters do not buy orsell energy 
and are p a ~ d  as agents of a transmlsslon servlce to  the 
market 

Thls feature IS Intended to preserve open access to  the 
dlfferent players, thus lncreaslng global efficiency over mar- 
ket prlorittes and constraints 

W~ th  vertlcal cut, the transmlsslon gnd takes on a new 
funct~on, namely to provide an open access to market play- 
ers making power productlon effecttvely competltlve, and 
allowtng dlstr~butors and final customers to buy energy from 
producers not even dlrectly connected to them 

Transmlss~on act~v~ty Includes 
Transener, a company wlth a concesslon for the na 
tlonal hlgh voltage grtd (500 and 220 kV) 
A number of regtonally organized companles operatlnc 
typ~cally 132 kV gnds wlth a few transmlsslon llnes a1 
220 and 330 kV 

All these companles have been created from prevlouc 
Segba, AYE, and H~dronor gnds, and w ~ t h  the potent~al 
addltlon of the provlnclal assets These companles operate 
under lrcense contracts, the general regulation of the whole 
sale electrlclty market, and spectfic transmlssron regulatlon 
referring to g r ~ d  utlllzatlon, expanslon, connectlon and Infor 
matlon 

Transmrssron Rates 
Transm~ss~on rates have been developed tn such a way as 

to provlde economlc slgnals to g r ~ d  users Each potnt of the 
network (node) becomes character~zed by a factor express 
Ing the relatrve cost In relatton to market, an export node wlth 
a poor llnk will recetve an Income reduced by that factor 
whlle an Import node will pay the energy tncreased by that 
factor 

Thls pnnclple trles to take Into account the rnefficlency 
derlved from lnsufficlent transmlsston capacity, and should 
encourage players to butld new facllltres 

Economlc theory Indicates that In such cases, transmls- 
slon should be pald accordlng to marginal transmlsslon 
losses Because of the nature of electncfty networks, some 
scale economles appear that make ~t lmposslble to pay for 
new llnes only w ~ t h  that remuneratlon, and some spec~al 
charges must be added to pay for the transmlsslon servrce 

In the Argentlne system, a mixed prlctng method has been 
developed, based on marglnal cons~derat~ons and ftxed 
costs as well The var~able charge takes lnto account the 
lncldence of marginal losses through a nodal factor Poor 
network rellab~i~ty resulting In nonsuppl~ed energy and out- 
of-mer~t dlspatch IS taken lnto accountthrough an adaptatron 
factor These factors cause the node prlce to change through- 
out the transmtsslon grtd and, with tlme, In accordance w ~ t h  
power balance and network avallab~llty 

The fixed charge represents the operation and matnte- 
nance costs of connecting users to the grld (connectlon 
charge) and transmlsslon faclllt~es (transmlss~on capactty 
charge) 

All these charges are computed for each user and are 
managed by Cammesa 

Vanable charges are calculated on an hourly basts for 
generators, but are stablllzed each 6 months for customers 
Thus, transmtsslon charges are an essentially changlng 
amount, accordlng to  the transmlsslon network and power 
d~spatchlng 

However, asthetransmltter 1s an agent that does not have 
any ~nfluence on energy flows the remuneration has been 
stabtllzed on a 5-year bass accord~ng to the ex-ante mean 
value of charges forthe per~od The stablilzed annual Income 
of Transener for the first 5-year pertod 1s 95 MU$ ~ncludtng 
55 MU$ from vanable charges and 40 MU$ from ftxed 
charges Th~s Income w ~ l l  be reduced annually by a factor 
almlng to Increase system effictency, and will be adjusted 
every 6 months by a factor that takes into account dollar 
lnflatlon Every 5 years annual Income w11l be adjusted 
accordlng to expected vanable charges In the following 5- 
year penod 

The remuneratlon of the transmlsslon compantes In the 
flrst perlod IS based on 100 percent ava~lablllty Any trme a 
facll~ty IS out of servlce whether planned or accidental a 
penalty will be applted to the company, ~ t s  amount betng 
computed accordtng to outage durat~on and fac~llty Impor- 
tance From the second per~od on a quality standard IS to  be 
estabi~shed based on prevtous system performance Penal- 
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ttes and bonuses will be applted to company tncome when- 
ever a devtat~on from the standard occurs 

The prtctng system IS destgned to matntaln economrc 
s~gnals to users and preserve system reltabillty as the trans- 
mlsslon compantes' matn duty 

Concessron mcense) Contract 
Electrtc transmtsston compantes operate under federal 

concession contracts stating their r~ghts and duties The 
contract term IS 95 years, with successtve management pe- 
nods, the first lasttng 15 years and the following lasttng 10 
At the end of each management penod, the controlling stake 
is to be offered in publtc auctton, at whtch ttme the owner IS 
asked to declare the value he or she assigns to the company 
Should any other bidder offer a higher pnce, he or she wlli 
became the new owner, and the price will be paid to the 
former Otherwtse, the former owner wtll malntain the con- 
troll~ng stake 

The maln dut~es of the company are to keep tts facil~ties 
In normal servlce and to avo~d dlscrtminatton between net- 
work users, so as to allow free access wtthln Its field of 
ooeratlon Transmtsston companies wtll also comply vvlth 
technical and envtronmental condtttons 

As stated, transmrsston compantes are not allowed to buy 
or sell power They wtll not be allowed to own controlltng 
stakes of generators or dtstributors or b ~ g  customers 

The transmtsston company a not oblrged to make invest- 
ments, except for operatton and matntenance needs Net- 
work extenstons are to be processed in a spectal way 
(descrtbed tn the next sectton) However, the company wtll 
be in charge of overseetng construction, operation, and 
matntenance of ~ t s  own network and the extenstons belng 
developed by thtrd parties within its concessron area as well 

Extenstons 
The electnc power sector In Argentina IS no longer subject 

to centraltzed pfanntng System destgn, operation, and tanffs 
are rntended to promote economic decisions based on eco- 
nomic signals sent through prrces As a consequence. trans- 
musston compantes wtll not be asked to make new 
investments or to supply demands beyond thetr electrical 
network capactty 

On the contrary, major extenstons are to be promoted by 
Interested agents and pard by those who benefit Extenstons 
wtll also requlre a need and su~tab~l~tycerttficate tssued by 
ENRE after an analysts and publtc heartngs process 

Major extensions wtll always be the responsrbtlrty of an 
Independent transmtsston company (Ell) through a Con- 
struct, Operate & Malntatn Contract (COM contract) Trans- 
mtsslon companles are allowed to act as Ell The spectfic 
access and extenston code states two ways tn whtch major 
extenstons can be performed 

By agreement between a user or group of users and the 
ETI In thts case, thtrd users will pay ordlnary transms- 
ston charges 
By publtc call for btds (auction) at the request of a group 
of users totaltng 30 percent or more of those who wtll 
benefit from the extenston, and barrtng opposltton of 30 
percent or more In thts case, a competlttve btdd~ng IS 
called to select an ETl, and a COM contract IS to be 
stgned The transmlsston company must gtve the I3l a 
technical ltcense contract and oversee constructlon, op- 
eratton, and matntenance The COM contract wtll have 
an amortlzatton per~od durtng whlch €TI wtll be remu- 
nerated through the canon that was offered The rest of 
extenston l~fe €TI wtll collect normal transmlsslon tar- 
iffs 

The concessiona~re wtll be in charge of overall supenriston 
w~thln ~ t s  area betng allowed to collect fees for the same as 
stated tn the concesston contracts This mechanism is al- 

ready In operatton for the Yacyreta hydro plant transmtsstot 
system (1,500 km, 500 kV) In the case of regtonal networks 
concesstonalres are comoelled to slve €TI oDeratlon ant 
matntenance servrces ustng the standard fixed remunerat~ot 
Index 

Other Transmrssron Concesszons 
The atm of electrtcal transm~ss~on reaulatton IS to transml 

an economtc based remuneratton fromihe wholesale marke 
to final customer Wholesale electrrctty market prtces arc 
established tn po~nts of demand, based on transmtsstor 
rules 

This mechanism, referrtng to federal concesstons gtven t c  
new companies, is supposed to be completed by provinces 
that own a variety of transmisston gnds The Intention oi 
general regulat~on IS to encourage prov~nctal utll~ttes to per 
form a segregation process as done In connectton with 
nat~onal assets 

In so dotng, wholesale prtces will reflect economic condt- 
trons throughout the country, and global supply costs wtll be 
reduced 

Such an organtzatron wtll also provide sewtces tntegra- 
tlon, with a great deal of operattve decentraltzatton and hrgh 
regulatory conststency 

About the Speaker 
Luis Vlctorio Sbertolt graduated from the School of Engt- 

neertng, Untversity of Buenos Awes, rn 1974 For more than 
15 years, he has codtrected and managed techntcal projects 
undertaken by SlGLA SA, wtth parttcular emphasts on new 
business tn both the publtc and prlvate fields He has been 
tnvolved in many projects, lncludlng pnvattzation of electrrc- 
~ t y  transmtsston tn Argentina (1992-1993) and eiectnc dtstrt- 
button planning In Costa Rlca (19931 In 1989-1991, he was 
nat~onal director of Energy Sector Planntng, including both 
technical and lnstttut~onal matters In 1987-1989, he was 
associate director of the Argentine consulttng group DIS- 
trelec for the Engtneerlng Project for Nattonal Electrrcal Dts- 
trtbutton Systems In 1985-1987, he was director of the 
Energy Plan forthe Pmvtnce of Formosa and the organtzat~on 
of the Provtnce Energy Uttltty He has also codtrected the 
study outltnrng restdenttal areas for the Corpus hydro pro- 
ject, and codtrected electrificat~on studres and programs for 
the provtnces of Catamara, Tucuman, San Juan La R~oja 
Salta and Mtslones 

Chile: Pioneer 1x1 Deregulation 
of the Eiectric Power Sector 

Hugh Rudnick, Pontificia Universidad Catolica de 
Chile, Santiago, Chile 

Chile was the leader tn Latin Amertca tn the restructurtng 
of the electnc power sector, and its case merits parttcular 
analysis Although a small system (70 percent of tnstalled 
capactty ts hydroelectrtc with 2,800 MW maxlmum demand 
In 1993), rts development has been observed w~th interest by 
many lnstrtuttons particularly by the World Bank and most 
recently by other Latln Amertcan countries, and several 
countrtes have followed tts steps 

The Chtlean 1982 electrtcity law was a worldwtde ptoneer 
In deregulatrng the electrtc power sector to create market 
condtttons where generators compete to prov~de electr~cal 
energy to large consumers, shartng a transmlsston system 
open to all and paylng fees for that system The law formal- 
tzed what had taken place In the country slnce 1978, several 
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years before market approaches were formulated tn the 
Unrted States and implemented In the United Klngdorn 
[Margaret Thatcher published her whrte book, Prrvatrzing 
Elecrr~c~ty, In March 1988, that lead to the restructurrng of the 
UK electnc power sector n Aprrl 1990, a development of 
woridwtde interest Atthe trme, Chtle was already pubitshtng 
some of the results of actlons taken In 1978 that had lead to 
the new legtslation of 1982 (S Bernsteln, 'Competitron, 
Marginal Cost Tartffs, and Spot Pnctng tn the Chllean Electrtc 
Power Sector," Energy Poltcy, August 7988, pp 369-377)l 

Energy Pol~cres 
The pollctes applted to the Chilean electrtc power sector 

have been dtrectly ltnked to the general energy poltctes, 
formulated by the Nattonal Energy Commrssron, the bastc 
regulatory institution The overall energy strategy armed at 
maxrmtztng the welfare of the communtty by establtshtng 
condttrons of efficiency In the development and operatton of 
the natlonal energy system, and asstgntng the state a sub- 
srdlary role 

Wtthtn thts strategy, effictency IS connected to the recog- 
nttron that market forces represent a basrc mechanrsm ~n the 
correct allocatton of resources The necesstty of deconcen- 
tratrng, decentrallzlng, and pnvattzrng the acttvitles and prop- 
erty of the energy sector compantes was recognized as 
desirable for the stabtltty of the system 

On the other hand, subsrdlzrng energy basically tmplres 
state support forthe more depnved sectors of the populatron 
through dlrect substdtes, without drstorttng the pnces of 
goods and services It also means that the state will perform 
entrepreneurral acttvittes only when such acttvttres cannot or 
wrll not be carned out by the pnvate sector 

nomtc prtnctple that the soctal optrmum IS achreve 
when rn an economy, the goods and services are prtce 
at margtnal costs and systems are econornlcali 
adapted Margrnal costing IS belteved to provlde th 
correct economtc stgnals to system users J The syster 
establtshes expllc~t generation to drstrtbutton sal 
prtces, transfer prtces between generatrng cornpanre 
rates applicable by dlstrrbuting companres to small enc 
users, and, finally, freedom of prices for large consurr 
ers (over 2 MW) 
Dtvtston of the large state companres and expltctt sepz 
ratton between generatton-transmuston and dtstrtb~ 
tron acttvltles 
Destgn and tmplementatton of an Economrc Load DI: 
patch Center ('a generators club") to coordrnate th 
operation of the generatlng cornpantes, to obtarn thl 
mtntmum overall operating cost of the system, and tc 
assure equrtable condlttons In markettng the energ 
produced by the various generating entrtres (Thrs Cen 
ter was to be the key for competttton In generation 1 
Desrgn of an open access system for the shared use o 
transmtsslon systems 
Establishment of a new generatron planntng scheme 
wtth an lndrcattve plan being developed by the regula 
tory agency 
New generation schemes to be undertaken by new 
companres by a consortla of the exrstrng electrtc powel 
faclllties owners and the new prtvate Investors, plu. 
state partrctpatlon d necessary 
Clear definttion of dutres and rlghts of dtstrtbution corn 
pantes 
Increased partrcipatton of consumers In financing the 
expanston of the electnc power sector 
Full prtvattzatton of state-owned electrrc dtstrrbutton 
companies and majonty sale of state equity shares In 
the decrnc generatrng companres lactrons were taken 
for a whole restructurrng of the sector. wtth clear and 
stable defined rules and operationai experrence, before 
any extended prtvatlzatton of the generatlng sector was 
achteved) 

Techrarcal and Economzc 
~har~ctenstics ofthe Electricity ~ u s 1 1 t e s s  

The electrlclty law assumes that there are dtsttnct technt- 
cal and economlc pecultarttres of the bustness of electnc 
generation, transmtsston, and dtanbutlon that condrtlon 
thetr development and operation Emptncal rnforrnation was 
used to demonstrate that there are no stgntficant economies 

a tabltshment of competitrdn and prtvate 
parttctpatron In the sector The rnstru- 

.Il(-oCly-.b*-.I*coO1)*ODtll dll QOtY -OCN W-.MaCLU W-Drm .brC- .bc- O.C- 
nents deslgned to reach those objecttves a1 a1 82 82 85 83 84 84 8s 8s 18 86 17 87 81 81 ID 8s 90 00 el a* 02 DP 

of scale m the generatron busmess, nor 
In technology nor In organrzatlon On this 
assumption rests the conclusion that for, 
an electnc power generator, full compe- 
trtton IS posslble The dtstrrbutton bust- 
ness, gtven present-day technologtes, 
tends to develop through geographtc 
monopolres, although the assumpbon IS 
that there are no clear economtes of 
scale Transmlsston of electnc power IS 
seen as the stngle electrrc bustness in 
whtch Important economies of scale are 
present and tn whtch competrtton 1s not 
feasible, and natural monopoltes de- 
velop, requtrtng government regulation 

Specrfic Polrc~es for 
the Electnc Power Sector 

The polictes applled to the Chtlean 
electrtc power sector were atmed at es- 
tabltshtng an appropriate framework for 
decentrallzatton, efficlencv, and the es- 

included 

bass Design of rnargtnal new "ice supply costs On [The the !lgure 2 EuoIut~on ofenewpnces cents per kWn) rn the centrQI tntercOnneCtea! 
electrlctty law IS based on the eco- 'yStern 
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Major Results of the h c e s s  
The Chllean restructurlng process w~ th  the framework 

prov~ded by the electrlclty law, has proved to operate ade- 
quately Electrlclty pnces are relatlng closely to long run 
marglnal costs, w ~ t h  what are thought to be correct market- 
based economlc s~gnals onentlng the efficient decls~ons of 
partlclpants Prtvate caprtai IS actlvely lnvestlng In the electrlc 
power sector development 

Ownership of electr~c power sector companies 1s wldely 
dlstrtbuted across the populat~on, and thew stocks are traded 
dally on the local stock exchange The market IS very dy- 
namtc, and the legislat~on has allowed the market to res~st 
government pol~trcal and special Interest group pressures 

Pnces have remalned relatively stable, wrth varlatior 
dependlng malnly on hydro avallabll~ty and fuel prlces FIC 
ure 2 shows theevolut~on of energy prices ( ~ n  US$cents/kWt 
In the central Interconnected system, the res~dent~al tar1 
(100 kwh load), and the pnces for large Industry 

The process has promoted large rnvestments by man 
prlvate eiectrlc utlleles with an annual average Investment ( 
US$400 mlll~on, w ~ t h  a system demand growlng at a rate I 

6 percent a year This pnvate investment allows the goverr 
ment to concentrate ~ t s  Investment resources tn other ecc 
nomlc areas of greater soclal urgency 

Prlvate electrlc utllttles are making reasonable profit 
Endesa, wtth 2,500 MW installed capacrty In 1993, has mac 

enough ~rof i ts to sustain a contrnuoL 
lnvesiment process of US$150 mlll~on 
year, with major Investments In Arge~ 
mean generattng plants, and plans t 
Invest In the future pnvattzatlon of t k  
electnc power sector In Peru 

The results of the restructuring pro1 
ess are perceived as successful for t P  
consumers and for the generatlon an 
dlstnbutlon businesses The regulato~ 
and the electnc utllttres are looklng fc 
some Improvements to the law 

A particular area In whlch problerr 
have surfaced IS that of the transmlsslc 
buslness D~fficulttes have been face 
w~ th  the open access tanff scheme pa 
tlcularly In the allocation of the paymen 
among partlclpatlng electnc power gel 
erators The dlfficult~es have created ur 
certainty In the development of t h  
transmlsslon networks, w~ th  restrlcte 
Investments taklng place The regut 
t~ons dealtng wlth transmlsslon acce 
are be~ng revlsed to deal wlth thts matte 

Another area where the partles a1 
looklng for Improvements, to avo~d IS! 
rated conflicts, 1s that of energy prlclng 
the dlstnbutlon level (where margln 
generatlon and transmtsslon costs a 
added to average dlstrlbutlon costs a 
sumlng Ideal model dtstr~but~on comp 
rites) The lncorporatlon of securlty ar 
quallty concepts In electnclty tar~ffs 
also belng studled 

About the Speaker 
Hugh Rudnlck was born In Santlag 

Chlle He graduated as a clvll electnc 
englneerfrom the Unlvers~ty of Ch~le ar 
recelved hls MS and PhD degrees fro 
the Vlctona Unlvers~ty of Manchester 
Great Bntaln After a per~od of work~r 
for local utllaes, he ~o~ned the Unlver* 
dad Catol~ca de ~hl le ,  where be IS a pr 
fessor of electrical englneenng 

HIS research Interests lnctude pow 
system economlc operation, dynarn~ 
and control, where he has published ov 
100 techn~cal papers He has been a co 
sultant to the Nat~onal Energy Comrn 
son, software development companlc 
industrial firms and several electr~c u t~  
ties In Chlle, Argentlna, and Colomb~a 
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ORGANIZATIONAL STRUCTURE OF THE 

US ELECTRIC POWER INDUSTRY 

North h e n c a n  Electnc Reliabihty Council- NERC 

Interconnections 

Regional Councils 

Control Areas 

Power Pools 

Investor Owned Utdibes 

Mutllcipals, Co-ops, Power Authontys 

Federal and Provmccial Orgmatmns 



North American Electric Reliability Council 

€CAR 
East Central Area Roliatnllty Coordtnat~on Agreement 

ERCOT 
Elecmc Rel~atnllty Council of Texas 

MAAC 
Mid-Atlanhc Area Courol 

MAIN 
Mid-Amenca Intenonneued Network 

MAPP 
MKI-Conhnent Area Power Pool 

WPCC 
Northeast Power CoMdtnatmg Counal 

SERC 
Southeastern Elsctnc Reliabllty Counnt 

SPP 
Southwss;r Power Pod 

WSCC 
W e e m  Systems C##dmatmg Counal 

AFFILIATE 

ASCC 
Alaska Systems Coordmtmg Counal 

Copyright @ 1991 by the North Amoncon Etectnc Raitrb~l~ty Caunc~l All nghts r n e r w d  





NERC 

Promote the reliability and adequacy of bulk 
power supply by the electric systems of North 
America 

Conduct interregional studies which relate to 
the reliability and adequacy of the bulk power 
systems and to make information appropriately 
available 

Encourage and assist the development of 
interregional reliability arrangements among 
regional electric reliability councils and their 
members 

Exchange information with respect to planning 
and operating matters relating to the reliability 
and adequacy of bulk power supply 

Review periodically regional and interregional 
activities on reliability and adequacy 

Provide independent reviews of interregional 
matters referred to it by regional electric 
reliability councils 



NERC 

ORGANIZATIONAL STRUCTURE 

OARD OF TRUSTEE m 
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ENGINEERING 
COMMrnE 



North Amencan 
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Reitab~lrtY 
Counc~l NERC 

0 
BASIC - OPERATING -- POLICY FOR 

INTERCONNECTED SYSTEMS 

ONTROL 

- - MW REGULATION 

VOLTAGE CONTROL 

@ a TIME AND FREQUENCY REGULATION 

INTERCHANGE SCHEDULING 

CONTROL PERFORMANCE CRITERIA 

INADVERTENT INTERCHANGE 
MANAGEMENT 

a CONTROL SURVEYS 

CONTROL EQUIPMENT REQUIREMENTS 



UIDE I sysr1EMS CONTROL 

E. CONTROL PERFORMANCE CRITERIA 

Crittna Refertncc 

Ihe Control Perfonnonce Cnrena dcfine a standard of mrnirnum control gefornuurcc Each 
conrrol area 1s 30 have rht bcsr operarim abnrr rhls mlnlmum thar can be achrnted w r h n  rhc bounds 
of reasnnubie economr c and phrncal ftmrrut~ons 

I Two cntena shall be used to cont~nually monttor control performance dunng normal condtttont 
(See the "Control Performance Crlterta Traintng Documtnt," Section 2 1) 

1 I A1 Cntena The ACE must return to zero withrn ten minutes of prevaously nachrng 
zero Vtoiations of th~s crtteria count for each subsequent ten-minute period that the 
ACE fails to return to zero 

t 2 A2 Cntwir - The avenge ACE for each of the 6 ten-minute pertorb during the hour 
(I e . for the ten-mtnure perlods ending at 10. 20. 30. 40, 50. and 60 mtnutu past the 
hour) must k wrthin spectfic Ilm#s. referred to a, L,, that are determined from the 
control area s rate of change of demand chanctenstics See the 'Control Performance 
Crrteria Traintng Document,' Section 2 1 2 1 for the methods for calculat~ng I,, 

2 Two criteria shall k used to continually monttor control performance dunng drsturbance 
condlttons (See the 'Control Performance Criterta Tratnlng Document," Sectton 2 1) 

2 1 BI Ctrter~a - The ACE must return to zero wlthrn ten mrnutes followrng the stan of the 
dtsturbance 

2 2 B2 Cnterra - The ACE must stan to return to zero wtthtn om minute following the start 
of the disturbance 

3 The ACE used ro detenntne compliance to the Control Performance Cnteria shall reflect its 
actual value, and exclude shon excurstons due to transtent telemetering problems or other 
rnfluences such as control algorrthm action 

4 All control areas shall respond to conrrol performance surveys that are requested by the 
Performance Subcommrttce 

Recommendations 

1 Each control area should be m compltance w ~ t h  the A1 and A2 Crtteria at least 90% of the 
ttme 

Background 

Control performance IS the degree to whlch a control area matches its generation to its demand 
plus scheduled ~nterchange takrng into account the effects of frequency blas The NERC Opcratlng 
Commrtret has cstabltshed the Control Pertormance Critena (CPC) whtch include standards of 
acceptable control performance The CPC establtsh minimum standards for control performance and 
pmvlde a merm for measurtng the relattve control performance of each control area Whtle these 
standards define the mlnimum acceptable performtnce, each control area shall meet and strlve to 
tweed these standards 

i 1 d l  





NORTH AMERICAN POWER SYSTEMS 
I INTERCONNECTION COMMITTEE 

I 

Established January 1963 I 

Included: 
/SO 
CANUSE (NPCC) 

I 

I I 

PJM 
A 

RMPP - 
NWPP 
AZ/NM 
CA/NV 
ERCOT (6979) 



MAJOR TRANSMISSION LINE! 
IN NORTHUST UNmD STATE 

AND ONTARIO 
~ w s  QC c n u  m m m o  mn STAT~W WAU 

UNUSE (famed from C*N8dnn United States M e m )  IS an omnmlon of elenc commnlm sWmO 
a 1938 at a nuMng of the oP8nnng m~mantat~ves of fon -Edison mnd h a  uptate compn8m nor 
ha n N18mn Mohawk to coordmnote owratlons and phnntng It has grown to 8 clwb ~0016mmtmd 
grow 01 all the commnin 10 tha n o r & h M  Onelud~ng gowmmt ar*d snt8m8 in mn8.a and the 
h m r  * a h o w  of the State of New Y a )  CANUSE o~erattng procedum km u n a  bean 8doptM by the 
Urger orp.n8utlon ctlkd NAPSIC (Nofth Amer~can Power Systems lntersonnee~on Commdm) *Ih,ch tn 
cludrs the enttn Unittd Stat- 





I NORTHEAST BLACKOUT 
November 9, 1965 5:16 pm I I 

Caused by 
- loss of load 
- inability to withstand first contingency 

I 

* President Johnson ordered study by 
Federal Power Commission 



POWER FAILURE 
IN THE NORTHEAST a 

November 9-10, 1965 
-- Generalized Areas of Outage 

-= Boundaries sbown are tough 
opptoximrrtions. Some 
small rrreas witbin shaded 
areas did not lose senaire. 
and some restotatzons over Momentary to I 5  mi 
lapped t be bottndan'es 15 manutes to 3 hour 
sboum. 3 hours to 8 hours 



PREVENTION OF POWER FAILURES 

- - Volume I-Report of the Commission 

A Report to the Pres~dent 
by the 
Federal Power Commlss~on 
July 1967 





OBJECTIVE OF 

POOL OPERATION IS TO 

COORDINATE THE OPERATION 

OF THE MEMBER SYSTEMS TO 

IMPROVE RELIABILITY AND a 
EFFICIENCY 





POOL OPERATIONS IN A 
COMPETITIVE MARKET 

INDEPENDENT SYSTEM OPERATOR 

POWER EXCHANGE 

No Longer Vertically integrated 
Systems, Instead: 

POOLCOs, GENCOs, TRANSCOs, 
DISCOS, RTGs, Marketers, Etc. 

Market Based Pricing of Energy and 
Ancillary Services 

LBMP and Bilateral Transactions 



RESPONSIBILITIES OF AN IS0 

. Operate the Bulk Power System 

Maintain Reliability (Meet NERC, NPCC & NY Criteria) 
b Maintain & Revise Operating Limits . Perform Daily, Weekly & Seasonal Studies 

' . Verify LSE Load Forecasts 
b Coordinate GenITran Maintenance . Procure Ancillary Services . Monitor System State . Initiate Emergency Actions . Maintain & Update OASIS (ATC, T. RightsITCCs) 

%33 " a 
/ 
a 



RESPONSIBILITIES OF THE PE 

t Facilitate 1st & 2nd Settlement Markets 

. Accommodate Bilateral Transactions 
b Clear SCUC-Based I st Settlement Fonnrard Market . Provide Resulting Schedule to IS0 for Verification 

' 
b Provide unused bids to I S 0  . Publish 1st Settlement Spot Prices . Provide I st Settlement Billing 

Conduct Installed Capacity Auction . Conduct Transmission Congestion Contract Auction I 
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Interaction with the 
Competitive Market 

Energy and Capacity Pricing 
Resource commitment Process 
Transmission Service and Pricing 





settlement markets 

Settlement Rules tnnamlsslon billing 
Committeerulea 

9 Draft 5123196 

New York State Electrlc~ty Market 
ISOlPower Exchange Model 

Tartffs, Contracts, and Rulemaklng 

Establ~shment of rules, criteria, standards 

Contract or other rimllar agreement 

ISOtariff Power Exchange 

rliclpation) 



embedded cost of 

rettlementmarkets lransmlssion system, 
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"MEETING SCHEDULEu: 

"Fixed Schedulesu 

"DNI" - Desired Net Interchange 

"INADVERTENT1 MW: 

Sched Tit 
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change + is Overgenera tion 

Flow In - - is Undergenera tion 



THE AGC PICTURE 
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NERC Criteria: 

"Al"  - Normally: 

The ACE must equal zero at least one time in all 10 
minute periods. Once zero is crossed, it must be 
crossed again within a 10 minute period. 

"A2"- Normally: 

The average ACE for all 10 minute periods must be 
within "L,". An "LC is assigned to each system, and 
is based on that system's change of load 
characteristic. 

"B" Criteria - 
Disturbance Criteria: 
" B l *  - ACE must be returned to zero within 10 

minutes. 
"82" - Corrective adion must be forthcoming 

within 1 minute of a disturbance. 



Policy 1 - Generation Control and 
Performance 
Polrcy Subsectrons 
A Operatrng Reserve 
B Automabc Generahon Control 
C Frequency Response and B~as 
D Time Control 
E Performance Standard Effective Beg~nnlng Feb 1,1997 

Compliance Expected Feb 1,1998 
F Inadvertent Interchange 
G Control Surveys 
H Control and Monitoring Equipment 

General Crlterla 

Each system shall either operate a Control Area or make arrangements to be included In a Control Area 
operated by another system All load, generation, and transmission operating in an Interconnect~on must be 
included within the metered boundaries of a Control Area 

A. Operating Reserve 
[Appendix 1A - Area Control Error Equat~on] 
[Performance Standard Tralnlng Document] 

Each CONTROL AREA shall operate its MW power resources to provide for a level  OPERATING RESERVE 
sufficient to account for such factors as errors m forecasting, generation and transmission equipment 
unavalabil~ty, number and size of generating units, system equipment forced outage rates, maintenance 
schedules, regulating requirements, and Regional and system load diversity Following loss of resources 
or load, a CONTROL AREA shall take appropnate steps to reduce I~AREA CONTROL ERROR to meet the 
Disturbance Control Standard (DCS) It shall take prompt steps to protect ~tself agalnst the next 
contingency 

Each Region, subregion orRESERVE SHARING GROUP shall specify ~ t s  operating reserve policies, including 
the minimum reserve requirement for the group, ~ t s  allocation among members, the permisslble mix of 
SPINNING RESERVE and nonspinning reserve, and procedure for applying operating reserve in practice, and 
the Iimltations, if any, upon the amount of interruptible load which may be included 

I Operating reserve dlstnbution OPERATING RESERVE shall be dispersed throughout the system 
and shall consider the effective use of capacity in an emergency, time requlred to be effective, 
transmission limitat~ons, and local area requirements 
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Pol~cy I - Generat~on Control and Performance 
A Operatlng Resenre 

* 2 Contingency revlew All Reglons, subregrons, RESERVE S H A ~ G  GROUPS, and CONTROL AREAS 
shall frequently revrew probable contrngencres to determrne the adequacy of operating reserve 

3 Operating reserve Each Regron, subregion, or RESERVE SHARING GROUP shall specrfy, and 
each C O N ~ ~ L  AREA shall provide, as a mmrmum, operating reserve as follows 

3 1 Regulating reserve An amount  SPINNING RESERVE, responsive to AGC, whrch IS 

sufficient to provide normal regulat~ng margin, plus 

3 2 Conhngency reserve An addrtronal amount of OPERATING RESERVE sufficient to reduce 
AREA CONTROL ERROR to meet the Drsturbance Control Standard following the most 
severe srngle contingency 

3 2 1 Splnnlng reserve At least 50% of thrs operating reserve shall BCSPINNING 
RESERVE which will automatrcally respond to frequency devratrons 

3 2 1 1 Jolntly owned generahon w t h  dynamlc schedules CONTROL AREAS 
that share JO~NTLY OWNED UNITS and rncorporate DYNAMIC SCHEDULES 
or PSEUDO-TIES shall include only therr share of the unrt rn their SPINNING 
RESERVE calculatrons 

3 2 1 2 Jolntly owned generahon w t h  fmed schedules CONTROL AREAS 
recerving their share of JOINTLY OWNED UNITS as fixed schedules should 
not Include the jorntly owned unlts' share(s) on which the schedules are 
based in therr SPINNING RESERVE calculations The CONTROL AREA m 
which the jointly owned unit resrdes may rnclude theSPrNNING RESERVES 
for rts share of the unit 

3 2 2 Reserve shanng group Each RESERVE SHARING GROUP shall comply wrth the 
the Drsturbance Control Standard as rf it were a srngle CONTROL AREA A 
RESERVE SHARING GROUP shall be considered in a DISTURBANCE condrtion any 
t ~ m e  a group member 1s rn a DISTURBANCE condrtion and calls for reserves 
Complrance may be demonstrated in either of the following two methods 

3 2 2 1 Group compllance to Disturbance Control Standard TheREsERVE 
SHARING GROUP revrews group ACE (or equivalent) and demonstrates 
complrance 

3 2 2 2 Group member compllance to Disturbance Control Standard The 
RESERVE SHARING GROUP reviews each member's ACE in response to a 
call for reserves, to be in compl~ance each member's ACE must return to 
zero or to its respective pre-disturbance level within ten mrnutes of the 
start of the DISTURBANCE 

3 2 3 RESERVE SHARING GROUP monitoring Each RESERVE SHARING GROUP shall 
monitor operating reserve avarlabilrty and actual response 
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Pol~cy I - Generatron Control and Performance 
A Operatrng Reserve 

3 2 4 Reducbon In SPINNING RESERVE The SPINNING RESERVE component may be 
reduced below 50% of the OPERATING RESERVE provrdrng the Region, subregion, 
or reserve sharing group can demonstrate that wrth this reduction and upon its 
most severe srngle contrngency, it wrll still be able to meet or exceed established 
Performance Standards, and not jeopardrze the relrable operation of the 
Interconnectron 

3 2 5 INTERRUPTIBLE LOAD INTERRUPTIBLE LOAD may be rncluded m the non- 
spinnrng reserve provlded that it can be Interrupted within ten rn~nutes 

3 2 6 D~sturbance Control Performance Adjustment Each control area or reserve 
sharing group not rneetzng the Disturbance Control Standard durrng a grven 
quarter, shall increase rts Contrngency Reserve obligation for the calendar quarter 
(offset by a month) follow~ng the evaluahon The Increase shall be d~rectly 
proport~onal to the control area's or reserve sharrng group's non-compliance to 
the Drsturbance Control Standard (See the "Performance Standard Trainrng 
Document," Sectlon C ) 

3 3 Jolntly owned generabon ID another CONTROL AREA CONTROL AREAS using fixed 
schedules for JOINTLY OWNED UNITS that resrde outsrde thelr CONTROL AREA may rnclude 
thelr share of the facility In therr OPERATING RESERVE calculatrons The OPERATING 
RESERVE is constrained by thelr share of the unit(s) capabilrty and therr share of the 
unrt(s) ramp capabilrty achrevable over a ten-minute perrod Included m the ten minutes 
IS the trme necessary to schedule the generatron rnto the CONTROL AREA 

3 4 Reestabllshlng OPERATING RESERVE An addit~onal amount of reserve shall be made 
avarlable as soon as pracocable to a ~ d  in reestablrshrng thrs mrnrmum OPERATING 
RESERVE after such reserve has been used 

B. Automatic Generation Control 
[Appendlar 1A - The Area Control Error (ACE) Equat~on] 
[ Performance Standard Trmnlng Document] 

Each CONTROL AREA shall operate suficlent generatrng capacrty under automatrc control to meet its 
obllgatron to contrnuously balance rts generation and INTERCHANGE schedules to its load It shall also 
provrde rts proper contrrbution ~~INTERCONNECTION frequency regulat~on 

1 CONTROL AREA components All load, generation, and transmissron operating rn an 
INTERCONNECTION must be included withrn the metered boundanes of a CONTROL AREA 

2 AGC calculat~on AUTOMATIC GENERATION CONTROL (AGC) shall compare total net actual 
~nterchange to total net scheduled INTERCHANGE plus frequency bras contributron to determine the 
CONTROL AREA'S AREA CONTROL ERROR (ACE) 
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Pollcy 1 - Generat~on Control and Performance 
B Automat~c Generat~on Control 

3 Regulat~ng capab~llty Each CONTROL AREA shall maintain generating regulating capability, 
synchronized to the INTERCONNECTION, that can be increased or decreased by AGC to provide for 
adequate system regulation and Control Performance 

4 Manual control If AGC has become inoperative, manual control shall be used to adjust 
generation to maintain scheduled INTERCHANGE 

5 Regulation servlce It is the responsibility of the CONTROL AREA providing REGULATION 
SERVICE to notify the entity for whom it is controlling if it is unable to provide the service 

1 AGC All generating units of consequential size, Including JOINTLY OWNED UNITS capable of 
regulating, should be equipped with AGC to ensure that the CONTROL AREA can continuously 
balance its generation with its demand plus net scheduled INTERCHANGE 

1 1 Data scan rates for ACE Data acquisition for and calculation of ACE should occur at 
least every four seconds 

1 2 Data scan rates for jo~nt control and regulat~on For JOMT CONTROL and&GuLATION 
SERVICES, the recommended update rates for data transmission is every four seconds If a 
four-second update rate is not possible, the rate should be at least as fast as the slowest 
scan rate of the participating CONTROL AREAS In all cases, data shared by the control 
participants must be ~dentlcal at all times 

2 AGC operat~on AGC should remain m operation as much of the tlme as possible 

3 AGC suspension AGC may be suspended at frequencies above 60 2 Hz or below 59 8 Hz if 
continued control would result In generation changes that could endanger system reliability 

4 AGC ver~fication Turbine governors and control systems, including AGC, and HVDC control 
systems should be checked periodically to venfy their correct operation 

5 Load-hm~ters Load-limiting devices should be applied only to restrict the extent of LOAD 
change which might have an adverse effect on the generator or jeopardize transmission securlty 

6 Regulahng margln Regulating margin should be distributed over as many units as possible 

7 Control performance Each CONTROL AREA should plan for future adequate control 
performance to meet expected changes in LOAD characterist~cs and dally LOAD patterns 

8 Response rates The ut~lity should establish normal and emergency rates of response for each 
generator and HVDC terminal 
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Polrcy I - Generat~on Control and Performance 

C. Frequency Response and Bias 
[Appendix 1A - The Area Control Error (ACE) Equation] 
[Frequency Response Characterlstlc Survey Tralnlng Document] 

1 B ~ a s  selhng revlew Each CONTROL AREA shall review its FREQUENCY BIAS SETTINGS by 
January I of each year and recalculate its setting to reflect any change in area frequency response 
charactenstic 

1 1 Bias settmg method The FREQUENCY BIAS SETTMG, and the method used to determrne 
the settmg, may be changed whenever any of the factors used to determrne the current 
bras value change 

1 2 B ~ a s  settlng reporhng Each CONTROL AREA shall report its FREQUENCY BIAS SETTING, 
and method for determrning that setting, to the Performance Subcommittee 

1 3 B~as  s e t t l e  y e s l f ~ ~ t l ~ n  Each CQNTROL AW4 must be ableto demmstrate miid 
to the Performance Subcommittee that its FREQUENCY BIAS SETTING closely matches or is 
greater than ~ t s  system response 

Standards 

1 Tie-l~ne b ~ a s  Each CONTROL AREA shall operate its AGC on tie-line frequency bias, unless such 
operation is adverse to system or INTERCONNECTION reliability The Standards for tre-lme bias 
control follow 

1 1 Blas semng to match frequency response The CONTROL AREA shall set ~ t s  frequency 
bras (expressed in MWIO 1 Hz) as close as practrcal to the CONTROL AREA'S frequency 
response characterrstic Frequency bias may be calculated several ways 

1 1 1 F~xed b ~ a s  sethng A fixed fiequency bias value may be used which is based on 
a fixed, straight-lme function of tie-line deviatlon versus frequency deviatlon 
The fixed value shall be determrned by observing and averaging the frequency 
response character~stic for several DISTURBANCES during on-peak hours 

1 1 2 Vanable b ~ a s  settlng A variable (lmear or non-hear) bias value may be used 
whrch 1s based on a varrable function of tre-lme devrabon to frequency deviat~on 
The vanable frequency bias value shall be determined by analyzing frequency 
response as it varies wrth factors such as LOAD, generation, governor 
characteristics, and frequency 

P I  -5 December 3,1996 

Q@9 



Pol~cy 1 - Generation Control and Performance 
C Frequency Response and Blas 

1 1 3 B~as and jointly owned generation C j n - b  
AREAS that useDYNAMIC SCHEDULING or 
PSEUDO-TIES for jointly owned un~ts must reflect 
them respective share of the unlt governor droop 
response Into thelr respectlve 
FREQUENCY BIAS SETTING 
Ftxed schedules ~O~JOINTLY 
OWNED UNITS mandate that the CONTROL 
AREA (A) that contains the JOINTLY OWNED 
UNIT must incorporate the respectlve share 
of the unlt governor droop response for any 
CONTROL AREAS that have fixed schedules (B 
and C) The CONTROL AREAS that have a fixed schedule (B and C) 
but do not contaln the JOINTLY OWNED UNIT should not include their share of the 
governor droop response m their FREQUENCY BIAS S E ~ G  

1 1 4 Mlnrmum bras settlng for CONTROL AREAS that serve nahve LOAD The 
CONTROL AREA'S monthly averageFREQUENCY BIAS SETTING must be at least 1 % 
of the CONTROL AREA'S estimated yearly peak demand per 0 1 Hz change as 
described in the Frequency Response Characterlstlc Survey Train~ng Document 

1 1 5 Mrnrmum bras settlng for CONTROL AREAS that do not serve native LOAD 
The CONTROL AREA'S monthly average FREQUENCY BIAS SETTING must be at 
least 1% of ~ t s  estimated maxlmum generat~on level in the comlng year per 0 1 Hz 
change as descr~bed in the Frequency Response Characterlstlc Survey Tralning 
Document 

1 1 6 Bias and overlap regulahon A CONTROL AREA that is ~ ~ ~ ~ o I - I I I ~ ~ ~ O V E R L A P  
REGULATION SERVICE w ~ l l  increase ~ t s  FREQUENCY BIAS SETTING to match the 
frequency response of the entire area belng controlled A CONTROL AREA that IS 

performing SUPPLEMENTAL REGULATION SERVICE shall not change ~ t s  
FREQUENCY BIAS SETTMG 

1 Governor rnstallat~on Generating unlts wlth nameplate ratlngs of 10 MW or greater should be 
equlpped w~th  governors operational for frequency response unless restr~cted by regulatory 
mandates 

2 Governors free to respond Turblne governors and HVDC controls, where appl~cable, should be 
allowed to respond to system frequency devlatlon, unless there 1s a temporary operating problem 
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C Frequency Response and B~as 

Governor droop All turbine generators 
equipped with governors should be 
capable of providing immediate and 
sustatned response to abnormal frequency 
excursions Governors should provide a 
5% droop characteristic Governors 
should, as a minimum, be fully responsive 
to frequency deviations exceedrng * 0 036 
Hz (k 36 MHz) 

4 Governor llmlts Turbine control 
systems that provide adjustable limits to 
governor valve movement (valve positron 
limit or equivalent) should not restrrct 
travel more than necessary to coordinate 
boiler and turbrne response characteristics 

5% Governor Droop 

I 0 20 40 60 80 

Percent Output 

~ r a p h  showing relatron between generator output and 
Interconnection frequency at 0 50% and 100% LOAD for 
a 5% governor droop characterzstzc 

D. Time Control 
[Appendlx 1A - The Area Control Error Equation] 
[Appendlx ID - Time Error Correction Procedures] 

- 

INTERCONNECTION frequency shall be scheduled at 60 Hz and controlled to that value except for those 
periods in which frequency devlatrons are scheduled to correct time error 

Operatrng limits for frequency deviation and time error shall be established with Interconnection relrability 
as first priorrty 

Each CONTROL AREA shall participate in Interconnectron time error correction procedures 

CONTROL AREAS whrch are operatrng in parallel shall select one CONTROL AREA to monitor time error for 
the Interconnection and to rssue time error correctron orders 

1 lnterconnectron mon~tor Each INTERCONNECTION shall des~gnate an Interconnection Monitor 
who shall monitor trme error and shall Initiate or terminate corrective action orders when time 
error reaches predetermmed limits as shown in Appendix ID 

2 Time correcbon not~ce and commencement Time error corrections shall start and end on the 
hour or half-hour, and notrce shall be grven at least 20 mlnutes before the time error correction IS 

to start or stop 

3 Time correction semallzabon Trme error correction notifications shall be senallzed 
alphabetically on a monthly basis 
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Policy I - Generat~on Control and Performance 
D T~me Control 

4 Tlme correct~on offset. The time error correction offset shall be applied by either of the 
following two methods 

4 1 Frequency offset The frequency schedule may be offset by 0 02 Hz, leaving the 
FREQUENCY BIAS SETTING normal, or 

4 2 Schedule offset If the CONTROL AREAFREQUENCY BIAS SETTING cannot be offset, the 
net INTERCHANGE schedule (MW) may be offset by an amount equal to the computed bras 
contribution during a 0 02 Hz frequency deviation (1 e ,20% of the FREQUENCY BIAS 
SETTING) 

5 Reg~onal Monitor A Regional Monitor shall be designated through which time error correction 
notifications originating with the Interconnection Monitor will be routed to each system m the 
Region by way of established T ~ m e  Notification Channels 

6 Interconnect~on trme error nohficat~on The Interconnection Monrtor shall periodically issue a 
notification of time error, accurate to within 0 1 second, to the Regional Monitors to assure 
uniform calibration of time standards 

7 Reg~onal t~me error notrficatron Using the Time Notification Channels, the Regional Monitors 
shall, each hour, on the hour, notrfy all systems within their respectrve Regions of the accumulated 
tune error withrn 0 1 second Time error not~fication shall be accompanied by the alphabetic 
designator if a time error correction is in progress 

8 Cal~bratlon of t~me and frequency devlces Each CONTROL AREA shall at least annually check 
and calibrate its time error and frequency devrces against a common reference 

9 T~me correchon on reconnectron. When one or more CONTROL AREAS has been separated from 
the INTERCONNECTION, upon reconnection, they shall adjust therr time error devrces to coincide 
w~th  the Interconnection by one of the following methods 

9 1 Tlme correctron before reconnect~on Before connection, the separated area may 
institute a Time Error Correction Procedure to correct its accumulated time error to 
co~ncide w~th  the indicated time error of the Interconnection Monitor, or 

9 2 Dev~ce correchon after reconnect~on After interconnection, the time error devrces of 
the prev~ously separated area may be recalibrated to coincide with the indicated time error 
of the Interconnection Monrtor A notification of adjusted tlme error shall be passed 
through Tlme Notrfication Channels as soon as poss~ble after lnterconnectron 

1 Automat~c t~me correchon The CONTROL AREAS of an INTERCONNECTION may implement 
automatic time error control as a part of their AGC scheme 

1 1 Partlc~pat~on If automatic time error correction is used, all CONTROL AREAS of the 
INTERCONNECTION should participate 
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Pol~cy I - Generat~on Control and Performance 
D Tlme Control 

2 Leap seconds Systems using time error devices that are not capable of automatically adjust~ng 
for leap-seconds should arrange to receive advance notice of the leap-second and make the 
necessary manual adjustment in a manner that will not introduce a disturbance into thew control 
system 

E. Performance Standard Effectwe Beg~nnlng Feb 1,1997 
Compl~ance Expected Feb 1,1998 

[Appendn 1H - Minimum Data Collection Requirements 
for Use in Monitoring NERC Performance Standards] 

[ Performance Standard Tra~nlng Document] 

The Control Performance Standard (CPS) define a standard of mlnimum control performance Each 
CONTROL AREA is to have the best operation above this minimum that can be achieved within the bounds 
of reasonable economic and physical limitations 

Standards 

1 Conhnuous Monltonng Each control area shall monitor its control performance on a 
contmuous basis aga~nst two Standards CPSl and CPS2 

1 1 Control Performance Standard (CPSl) Over a year, the average of the clock-minute 
averages of a control area's ACE divided by -10B (B is control area frequency bias) times 
the corresponding clock-minute averages of Interconnection's frequency error shall be 
less than a specific limit Thls limit, c, is a constant derived from a targeted frequency 
bound reviewed and set as necessary by the NERC Performance Subcommittee 

1 2 Control Performance Standard (CPS2) The average ACE for each of the six ten- 
mlnute periods durlng the hour (1 e , for the ten-minute periods end~ng at 10,20,30,40, 
50, and 60 minutes past the hour) must be withln specific limits, referred to as 4, See 
the "Performance Standard Training Document," Section B 1 1 2 for the methods for 
calculating b, 

2 Disturbance cond~hons In add~tion to CPSl and CPS2, the Disturbance Control Standard shall 
be used by each control area or reserve shanng group to monitor control performance dunng 
recovery from disturbance cond~tions (see the "Performance Standard Training Document," 
Section B 2) 

2 1 Disturbance Control Standard (DCS) The ACE must return etther to zero or to its pre- 
disturbance level within ten mlnutes following the start of the disturbance 

1 ACE values The ACE used to determine compliance to the Control Performance Standards shall 
reflect its actual value, and exclude short excursions due to transient telemetering problems or 
other Influences such as control algorithm action 
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D T~me Control 

2 Control Performance Standard (CPS) Compliance Each CONTROL AREA shall ach~eve CPS1 
compliance of 100% and achieve CPS2 compliance of 90% (see the "Performance Standard 
Training Document," Section C) 

3 PS Surveys All CONTROL AREAS shall respond to control performance surveys that are 
requested by the Performance Subcommittee 

4 D~sturbance Control Standard Compl~ance Each CONTROL AREA or RESERVE SHARING 
GROUP shall meet the Disturbance Control Standard (DCS) 100% of the time for reportable 
dtsturbances (see the "Performance Standard Tratning Document," Section C) 

5 D~sturbance Control Surveys Each control area or reserve sharing group shall submit a 
quarterly summary report to their Regional Performance Subcomm~ttee representative of the 
respective control area's compliance to the DCS durtng the reporting quarter 
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F. Inadvertent Interchange 
[Appendu 1F - Inadvertent Interchange Energy Accounting Practrces] 
[Inadvertent Interchange Accountrng Trarn~ng Document] 

Each CONTROL AREA shall, through daily schedule verrficatron and the use of relrable meterrng 
equipment, accurately account for INADVERTENT INTERCHANGE Recognizing generation and LOAD 
patterns, each CONTROL AREA shall be active in preventing unintentional INADVERTENT INTERCHANGE 
accumulation Each CONTROL AREA shall also be drligent rn reducing accumulated ~nadvertent balances m 
accordance wlth Operating Committee procedures 

Each CONTROL AREA interconnectron pornt shall be equrpped wrth a common MWh meter, wrth readrngs 
prov~ded hourly at the control centers of both areas 

Requirements 

1 Inadvertent calculat~on INADVERTENT INTERCHANGE shall be calculated and recorded hourly 
and may accumulate as a credlt or debrt to the CONTROL AREA 

2 Including all rnterconnections All rnterconnections shall be rncluded rn the INADVERTENT 
INTERCHANGE account Interchange served through jointly owned facrlities and interchange wrth 
borderlrne customers must be properly taken Into account 

3 Inadvertent payback. INADVERTENT INTERCHANGE accumulatrons shall be pard back by one or 
both of the follow-rng methods 

3 1 Bilateral payback Method 1 - INADVERTENT INTERCHANGE accumulatrons may be 
paid back by schedulrng ~nterchange wrth another CONTROL AREA 

3 1 1 Other CONTROL AREA The other CONTROL AREA must have an rnadvertent 
accumulatron rn the opposrte directron 

3 1 2 Agreement on schedule The amount of rnadvertent payback scheduled shall be 
agreed upon by all rnvolved systems 

3 2 Unrlateral payback. Method 2 - INADVERTENT INTERCHANGE accumulations may be 
pard back unrlaterally controllrng to a target of non-zero ACE Payback may be made 
through an AGC offset of up to 20% of the CONTROL AREA'S bias or 5 MW, whichever IS 

greater 
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Pol~cy I - Generat~on Control and Performance 
F Inadvertent Interchange 

4 Payback wlth energy "~n-lund " INADVERTENT INTERCHANGE accumulated during "on-peak" 
hours shall be paid back during "on-peak" hours INADVERTENT INTERCHANGE accumulated 
during "off-peak" hours shall be paid back during "off-peak" hours 

5 Inadvertent account summary Each CONTROL AREA shall submit a monthly summary of 
INADVERTENT INTERCHANGE as detailed in Appendix 1 F, "INADVERTENT INTERCHANGE Energy 
Accounting Practices " 

5 1 Summary balances INADVERTENT INTERCHANGE summaries shall include at least the 
previous accumulation, net accumulat~on for the month, and final net accumulat~on, for 
both the "on-peak" and "off-peak" periods 

5 2 Summary subm~ss~on Each CONTROL AREA shall submit its monthly summary report to 
rts Performance Subcommittee representative who will prepare a composite tabulation for 
distribution to all other Performance Subcommittee representatives 

G. Control Surveys 
[Area Interchange Error Suwey Train~ng Document] 
[Frequency Response Charactenstlc Survey Tralnlng Document] 
[ Performance Standard Tralnlng Document] 

Periodic surveys of the control performance of the CONTROL AREAS shall be conducted These surveys 
serve the purpose of revealing control equipment malfunctions, telemetering errors, improper frequency 
bias settings, scheduling errors, inadequate generation under automatic control, general control 
performance deficiencies, or other factors contr~buting to inadequate control performance 

1 Surveys The CONTROL AREAS in each INTERCONNECTION shall perform each of the followmg 
surveys, as descnbed in the Performance Standard Trarning Document, when called for by the 
Performance Subcommittee 

1 1 AIE survey Area Interchange Error survey to determine the CONTROL AREAS' 
INTERCHANGE error(s) due to equ~pment failures or improper SCHEDULING operations, or 
improper AGC performance 

1 2 FRC suwey Area Frequency Response Characteristic survey to determine the CONTROL 
AREAS' response to changes In system frequency 

1 3 CPS and DCS surveys Performance Standard surveys to monitor the CONTROL AREAS' 
control performance durrng normal and DISTURBANCE situations 
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H. Control and Monitoring Equipment 
[Appendix 1H - Mlnlmum Data Collect~on Requlrements for Use In Monltonng NERC 
Performance Standards] 

The control equipment of each CONTROL AREA shall be designed and operated so that the CONTROL AREA 
can continuously and accurately meet its system and INTERCONNECTION control obligations and measure 
rts performance The control equrpment desrgn and operatlon shall follow accepted industry techniques 

All CONTROL AREA interconnection points shall be equipped to telemeter MW power flow to both area 
control centers simultaneously The telemetenng shall be from an agreed-upon terminal utilizing common 
metering equlpment 

The system operator's displays and consoles shall present a clear and understandable picture of CONTROL 
AREA parameters Thls includes necessary information from facilities within other CONTROL AREAS m 
addition to internal information 

1 Hourly venficahon of he flows Each CONTROL AREA shall perform hourly control error checks 
using tle-line MWh meters to determine the accuracy of its control equ~pment 

2 Adjustments for equipment error The SYSTEM OPERATOR shall adjust control settings to 
compensate for any equipment error unt~l repairs can be made 

3 Mlnlmum data recording SYSTEM OPERATORS shall be provided with a recording of those 
variables necessary to facilitate monitoring of control performance, generation response, and after- 
the-fact analysis of area performance As a mmimum, area control error (ACE), system 
frequency, and net tie-line INTERCHANGE data shall be continuously recorded 

4 Data filtering The power flow and ACE signals that are transmitted for REGULATION SERVICE 
shall not be filtered prior to transmission except for anti-al~asing filtenng of tie lines 

5 Meter~ng for jo~ntly owned generahon Common metering equipment shall be installed where 
DYNAMIC SCHEDULES or PSEUDO-TIES are implemented between two or more CONTROL -AS to 
deliver the output of JOINTLY OWNED UNITS or to serve remote LOAD 

6 Tie flows m ACE calculat~on All tie-line flows between CONTROL AREAS shall be lncluded in 
each CONTROL AREA'S ACE calculation 

1 Backup power for data recording Adequate and rellable backup power supplies should be 
provided and periodically tested at the system control center and other critical locations to ensure 
continuous operatlon of AGC and v~tal data recording equipment dunng loss of the normal power 
supply * 

PI -1 3 December 3,1996 



Pol~cy 1 - Generation Control and Performance 
H Control and Mon~tor~ng Equipment 

2 Tie-hne metenng All tie-line MW and MWH/Hr telemetry should be telemetered to both 
control centers, and should emanate from a common, agreed-upon termrnal uslng common 
pnmary metering equipment 
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Performance Standard Training Document 
Tralnlng Document Subsect~ons 
A Area Control Error 
B Performance Standard 

a 
C Calculation of Comphance 
D Survey Procedures 

Thrs document provrdes the NERC Control Performance Complrance Survey coordtnator wrth 
specrfic instructions on calculatrng the control performance of the control area and rnstructrons to complete 
the survey forms contained m the document as CPS Form 1 and 2 and Form DCS 

The control area 1s required to cont~nuously monltor its control performance and report its 
complrance results at the end of each month This trarnlng document provldes an explanation of the 
reporting requrrements for the NERC Control Performance Standard 

A. Area Control Error 
[Appendlx 1A - The Area Control Error Equat~on] 

The control area's Area Control Error (ACE) IS the basls for the calculation of control parameters used to 
evaluate control performance One part of the NERC Control Performance Standard (CPS) is defined by 
the control parameter 

wherern the subscrrpt 1 lnd~cates one-mmute clock averages Thls pararneter IS used to determrne a 
control area's control performance wlth respect to the control area's rmpact on system frequency The 
values of ACE to be used throughout the calculatron of the control parameter shall reflect ~ t s  actual value 
and exclude short excursrons due to transient telemetenng problems or other Influences such as control 
algorrthm actlons Erroneous readrngs such as "sprkes" due to telemeterlng error or other false rnfluences 
should be excluded fiom the calculatrons However, the computatrons should Include ALL of the non- 
erroneous rntervals (I e , do not exclude Intervals that contalns disturbance condrtrons) Thrs ACE IS 

defined as net actual rnterchange less net scheduled rnterchange less frequency bras contnbutron and meter 
error It does not rnclude offsets (e g , unrlateral rnadvertent payback, WSCC's automatic time error 
correctron, etc ) 

B. Performance Standard 
[Appendlx LA - The Area Control Error Equatton] 

The CPS IS composed of two measures One measure IS a statrstlcal measure of ACE varrabrlrty and rts 
relatronship to frequency error The second measure is a statlstrcal measure deslgned to lrmit unacceptably 
large net unscheduled power flows These two measures define the NERC Control Performance Standard 
The NERC Control Performance Standard rs the measure agaznst whzch all control areas wzii be 
evaluated 
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The first measure of the CPS survey provides a measure of the control area's performance This control 
performance measure is defined in Section B 1 1 1 The measure is tntended to provide the control area 
with a frequency-sensitive evaluation of how well the respective area met ~ t s  demand requirements The 
measure is not designed to be a visual Indicator that an operator would use to control system generation 
Nor is this measure designed to address the issue of unscheduled power flows, or minimization of 
inadvertent interchange 

The second measure of the CPS survey is designed to bound ACE ten-minute averages and prov~des an 
oversight function to limit excessive unscheduled power flows that could result from large ACES The 
measure to limit the magnitude of ACE is described in Section B 1 1 2 

These measurements of control performance apply to all conditions (1 e , both normal and disturbance 
conditions) The CPS is supplemented by a Disturbance Control Standard that establishes bounds for 
system recovery The following discussion expands the definitions of the criteria found in Operating 
Pol~cy 1E - Control Performance and defines the respective measurements and associated criteria 

1 Conhnuous Mon~tonng Requ~rements The NERC Control Performance Standard defines a 
minimum acceptable control performance that a control area is expected to maintain over all 
operating conditions 

1 1 Parameters The Control Performance Standard Imposes two requirements 

1 1 1 CPSl Over a given period, the average of the clock-minute averages of a control 
area's [ACE divided by ten times its blas] times the correspondrng clock-minute 
averages of the Interconnection's frequency error shall be less than the constant 
on the right-hand side of the following Inequality 

where ACE, is the clock-minute average of ACE (as ACE is defined in 
Section A), 

B, is the frequency bias of the control area For those areas wlth 
variable bias, an area should accumulate ACE/(-IOB) through 
the AGC cycles of a minute, and save the averaged value at the 
end of the mtnute as the clock-mtnute value of ACy(-l OB,), 

E, is a constant derived from the targeted frequency bound It is 
the targeted RMS of one-minute average frequency error fiom a 
schedule based on frequency performance over a given year The 
bound is the same for every control area within an 
Interconnection, 
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AF is the clock-mmute average of frequency error from schedule, 
AF = Fa - F,, where Fa IS the actual (measured) frequency and F; 
IS scheduled frequency for the Interconnect~on, 

I IS representative of the control area, 

Perlod IS defined as 
a) one year for control area evaluatron 
b) one month for Performance Subcommittee 

revlew 

1 1 2 CPS2 Over a clock ten-minute penod, the ten-mlnute averages of a control 
area's ACE shall be less than the constant on the nght-hand s~de  of the following 
rnequalrty 

where L,, = 1 6 5 € , , \ 1 ~  

E, ,  IS a constant derived from the targeted frequency bound It is 
the targeted RMS of ten-mrnute average frequency error from 
schedule based on frequency performance over a grven year The 
bound, E,,, IS the same for every control area wlthrn an 
Interconnection, 

1 65 IS a constant used to convert the frequency target to 90% 
probabrlity It IS the number of standard deviations from the 
mean of a statrstrcal normal drstrlbutlon (Gausran drstnbutron) 
that wrll result m a probablllty of noncompl~ance of 10% (I e , 
complrance of go%), 

B, IS the frequency bras of the control area, and 

B, IS the sum of the frequency blas settrngs of the control areas in 
the respectrve Interconnec~on, for systems wrth varrable blas, 
thls is equal to the sum of the minimum frequency bras settlngs 

For those systems wrth vanable bras, CPS2 becomes 

where 

B-,,, IS the area's mlnlmum allowed bras 
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1 2 Targeted Frequency Bounds The Targeted Frequency Bounds, E, and E,,, are based on 
historic measured frequency error These bounds embody the targeted frequency 
characterlstlcs used for developing the Control Performance Standard Each 
Interconnection will be assigned its own frequency bounds 

The Targeted Frequency Bound for an Interconnection is computed as follows 

1 2 1 NERC Performance Subcommittee (PS) defines a desired frequency profile This 
profile will be derived from the frequency experienced over a PS-selected one- 
year period 

1 2 2 NERC PS collects the frequency data from designated providers within each 
Interconnection The frequency bounds are the RMS of the one-and ten-clock- 
mlnute averages of the frequency error from schedule These values are derived 
from data samples over a given year NERC PS calculates the targeted frequency 
bounds, E, and L,,, to recognize the desired performance of frequency for each 
Interconnection 

1 3 Compllance for Control Areas A control area that does not comply with CPS is not 
providing its required regulation service 

1 3 1 If a control area does not comply with the CPS, the control area is not permitted 
to provide replabm or other services related to control performance for any 
other control area(s) or other entities Those services shall be determined by the 
NERC PS 

1 3 2 A control area fallmg to comply shall take immediate conectlve action and 
achieve compliance within three months If necessary, a control area shall buy 
sufficient supplemental regulation to achieve compliance 

1 4 Compllance for Control Areas Prov~dmg Regulatlon A control area is not permitted 
to provide regulation or other servlces related to control performance (as determined by 
the NERC Performance Subcommittee) for (an)other control area(s) or other entities 
external to that control area, lf the former control area does not comply with the CPS 

1 5 Compllance for Control Areas Parhclpahng In Supplemental Regulatlon A control 
area providing or receiving supplemental regulation, either through dynamic schedules or 
pseudo-ties, will continue to be evaluated on the characterlstlcs of its own area control 
error with the supplemental regulation service included Th 

each of the affected control areas will not change 

1 6 Compllance for Control Areas Parhclpatmg In Overlap Regulat~on 

1 6 1 Control Areas Provldlng Overlap Regulation A control areaprovldzng 
overlap regulation shall continue to be evaluated on the characteristics of the 
combined areas' ACE The provider control area must calculate and use the 
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combined lrmit usrng the sum of its own frequency b~as  settrng, 8 and the 
frequency bias setting, 9, of the control area for whrch rt rs provldrng the overlap 
regulation 

1 6 2 Control Areas Recelvlng Overlap Regulatron A control area recezvzng overlap 
regulat~on servrce shall not have its control performance evaluated 

2 D~sturbance Condltrons During a disturbance, controls cannot usually maintain ACE withln the 
criterra for normal load varratron However, an area IS expected to activate operating reserve to 
recover ACE withtn ten mlnutes This requires that a drsturbance condrtion be defined For 
purposes of dlsturbance control compliance, a reportable disturbance IS defined as an event whose 
magnitude is less than or equal to the magnltude of an affected control area's most severe 
contrngency, or u greater than or equal to 80% of the magnltude of the control area's most severe 
srngle contingency loss Regronal Relrabrlrty Councils may, at their drscret~on, require a lower 
reporting threshold 

Normal load and generatron excursrons (e g , pumped storage hydro, arc furnace, rollmg steel ~1111, 
etc ) that influence ACE are not reportable disturbance condttrons 

2 1 Control Area A CONTROL AREA shall return its ACE erther to zero or to rts 
pre-drsturbance ACE level withrn ten minutes following a dtsturbance A control 
area may, at tts drscretron, measure rts complrance based on the ACE measured 
ten m~nutes after the disturbance, or based on the maxrmum ACE recovery 
measured within the ten mlnutes following the disturbance 

2 2 Reserve Shanng Group The disturbance control complrance for a control area 
wrthln a Reserve Sharrng Group IS based on the complrance of the Reserve 
Sharrng Group (accordmg to the compliance method chosen rn sectron 3 2 2 of 
Policy 1A) A reserve shanng group area may, at rts dlscretton, measure thrs 
recovery based on the combined ACE measured ten minutes after the disturbance, 
or on the maxrmurn combined ACE recovery measured wrthrn the ten mlnutes 
follow~ng the drsturbance 

C. Calculation of Compliance 

1 Control Compliance Rat~ng Control area compliance wrll be determrned by examrnrng both 
CPS parameters One parameter (CPSl) measures control impact on frequency Thrs parameter IS 

calculated fiom a MW-Hz error value computed over a slidlng 12-month perrod The second 
parameter (CPS2) IS a functron of the ten-mmte ACE magnitudes over a one-month per~od 
Complrance to the two measures IS outllned below 

Control Complrance Ratlng = Pass rf CPSl 2 100% and CPS2 2 90% 

Control Complrance Ratlng = Far1 if CPSl<  100% or CPS2 < 90% 

1 1 Control Performance Standard 1 (CPSl) The fiequency-related parameter, CPSl, 
converts a complrance ratro to a complrance percentage as follows 
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The frequency-related Compliance Factor, CF, is a ratio of all one-minute compliance 
parameters accumulated over 12 months divided by the Target Frequency Bound 

where CF,, ,,,, is defined in Section C 1 1 1, 

E, is defined in Section B 1 1 I 

Note that compliance percentages can be calculated for other bases (month, day, shlfi 
hours, etc ) by simply replacing CF,, ,,,, in the above formula with the appropriate CF 
value 

1 1 1 CF,, ,,,,, Calculatron The rating index is denved from 12 months of data The 
basic unit of data comes from one-minute averages of ACE, frequency error and 
frequency bias settlngs 

1 1 1 1 Clock-mmute average A clock-minute average is the average of the 
reporting control area's valid measured variable (I e , for ACE and for 
frequency error, as well as for the control area's frequency bias, as 
defined in section B 1 1 1 ) for each sampling cycle during a given clock- 
minute 

(E) - - nsampl~ng cycles ~n clock-mrnure ) 
OB clock-mmure -1OB 

"samPlmg cycles m clock-mmute 

The control area's clock-minute Compliance Factor (CF) becomes 

1 1 1 2 Hourly Average Normally, sixty (60) clock-minute averages of the 
reporting area's ACE and of the respective Interconnection's frequency 
error will be used to compute the respective Hourly Average Compliance 
parameter 
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"clock-mmute samples rn hour 

1 1 1 3 Accumulated Averages The reporting entity can recalculate and store 
each of the respective clock-hour averages (CElOc, ,, ,,,, month) as well as 
the respective number of samples for each of the twenty-four (24) hours 
(one for each cloch-hour, 1 e , HE 0100, HE 0200, , HE 2400) 

C [ (CFcIock-hou>~none-m~n~~e samples tn ~Iock-hour 1 
- - days-m-month 

CFclock-hour average -month C [none-mmute samphs m c/o,-houJ 
days -In -month 

C [ (cFclock-hour average-month)(none-mznute samples zn clock-hour averages ) I 
- hours -m -day 

CFmonth - C ["one-m~nute sampIes M clock-hour averages 
hours-m -day 

I 

The 12-month Compliance Factor becomes 
12 

C [ (CFmonth->(n@ne-mlnu,e ~dmples  in month)-I 1 1  
- - r = l  

CF12-month 

5 r = l  ["(one-mtnute samples zn  month)^ I 

Note that if data was not collected for all days of the month (or hours in 
day, or m~nutes m hour, etc ), then the summations in the above formulas 
should be for "sample" days (or hours, minutes, etc ) 

At the end of the month, each of the respective hourly averages are used 
to calculate that month's CompIlance Factor as follows 

1 2 Control Performance Standard 2 (CPS2) The second parameter m the Control 
Performance Rat~ng relates to a bound on the ten-mmute average of ACE A compl~ance 
percentage 1s calculated as follows 

Vrolatzonsmonrh ] x 100 
(Total Perrodsmon, - UnavarIabZe Perrodsmonth) 

The Vlolat~ong,,,, are a count of the number of periods that ACE,,, , ,,,,,,, exceeded 
L,, ACE,,,, , ,,,, is the sum of valld ACE samples wlthin a clock-ten-minute penod 
divided by the number of valid samples 
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= l l f  I '$amp=,: :m,""tes 1 > L,o 

Each area shall report the total number of Violations and Unavailable Periods for the 
month L,, is defined m Section B 1 1 2 

1 2 1 Determinahon of Total Per~odq,,,,, and V~olat~on~,, , ,  Since the CPS2 
Criterion requires that ACE be averaged over a discrete time period, the same 
factors that limit Total Per~odg,,, will limit Vlolatlong,,, The calculation of 
Total Periodg,, and Violatlong,,, therefore, must be discussed jolntly 

Each 24-hour period beginning at 0000 and end~ng at 2400 contains 144 discrete 
ten-minute periods (one more or less due to Daylight Saving Time) Each hour 
(HH) contains six discrete ten-minute periods, where per~od 1 spans HH 00 - 
HH 10, period 2 spans HH 10+ - HH 20, period 3 spans HH 20+ - HH 30, period 
4 spans HH 30" - HH 40, period 5 spans HH 40+ - HH 50, and period 6 spans 
HH 50" - (HH+l) 00 For a system that samples ACE every four seconds, for 
example, the average ACE over a ten-minute period would be defined by the 
algebraic sum of 150 ACE samples (starting at HH 00 04 and ending at 
HH 10 00) d~vided by 150 

An incldent of non-compliance is recorded for any ten-minute period where the 
absolute value of average ACE is greater than 4, 

1 2 2 Cond~t~on that Impacts the Calculahon o f f  otal Penodh,,,, and 
V~olahons,,,,,,, A condition may arise which may impact the normal calculation 
of Total Periodg,, and V~olationq,,,,, This condition is a sustained intermption 
in the recording of ACE 

1 2 2 1 Sustsllned Interruptron ~n the Record~ng of ACE In order to ensure 
that the average ACE calculated for any ten-mmute interval 1s 
representative of that ten-minute ~nterval, it is necessary that ACE remaln 
uninterrupted for a period equal to or greater than five minutes dur~ng 
that ten-minute interval Should a sustained intermption m the recordrng 
of ACE due to loss of telemetenng or computer unavailability result in a 
ten-minute interval not containing a consecutive five-minute sampling of 
ACE, that ten-minute ~nterval is omitted from the calculation of CPS2 

1 3 Data Reporhng The control area is respons~ble for submitting the Control Performance 
Standard survey each month In addltion (for post-reportmg analys~s by the Reglonal 
Performance Subcomm~ttee representatwe), the control area is respons~ble for retaining 
sufficient CF and other pertinent data (see Appendix 1H) 
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2 Disturbance Control Standard A control area or reserve sharing group must calculate and 
report compliance wlth the Dlsturbance Control Standard for all disturbances greater than or equal 
to 80% of the magnitude of the control area's or of the reserve sharlng group's most severe s~ngle 
contingency loss Reglonal Relrab~lity Councils may, at thelr dlscretlon, require a lower reporting 
threshold Dlsturbance Control Standard is measured as the percentage recovery, R, 

For loss of generation 

i f ACEA < 0 

- - 

3 0  mh 

0 - 4  

+ - .  ,-, 1 
K) - 

E a- ACE 
A=% 

5 * 
SI -80- 

then M WLoss -max(O,ACE, -ACE,) 
x? 00% i m -  R,= I e 

loo - .-.---- I 
MWLOSS 

I =r.,-* 4 
Recovery time 

i 67- 

M WLoss -max(O -ACE,) l o  then R,= X I  00% I rZOI i / 

MW,oss 4 
-L ACE, I 

For loss of load 

I f ACEA> 0 
ACE I I I 

7 

then MWLoss-rnax(0 ACE, -ACE,) 
R, = x100 

MWLOSS I lo *  

I f ACEA <= o i '*-' 

MWLoSs-rnax(0 ACE,) then R,= x100 
MWLoss 

Racovery tnns 
1-1 

where M w ~ m s  IS the MW slze of the disturbance as measured at the begrnn~ng 
of the loss, 

ACEA is the pre-disturbance ACE, 
ACE, IS the maximum algebraic value of ACE measured wlthm the ten 

mlnutes followlng the d~sturbance event A control area or 
reserve shanng group may, at their dlscretlon, set AC& = ACE,, 
mm, and 

ACE, u the mln~mum algebraic value of ACE measured withln the ten 
mlnutes followlng the dlsturbance event A control area or 
reserve sharlng group may, at their discretion, set AC& = ACE,, 
nun 
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2 1 Determlnatlon of MW,,,, 

Record the MWms value as measured at the slte of the loss to the extent possible The 
value should not be measured as a change in ACE since governor response and AGC 
response may introduce error 

Base the value for ACEA on the average ACE 

30 10 0 

ACE over the per~od just prlor to the o 

start of the disturbance Average over a 
penod between 10 and 60 seconds prlor , 
and include at least 4 scans of ACE In +O 

the illustration to the right, the 
horizontal llne represents an averaging I 
of ACE for 15 seconds prior to the start 80 I 1 ,  
of the disturbance with a result of I 
ACEA= - 25 MW 

I 

2 3 Determination of AC&, o r  ACE, 

ACEM IS the maximum value of ACE measured within ten mlnutes followlng a given 
d~sturbance At the discretion of the control area or of the Reserve Shanng Group, 
compliance may be based on the ACE measured ten mlnutes following the disturbance, 
i e , ACE, = ACE,,,, 

ACE, a the m~nimum value of ACE measured within ten minutes followlng a given 
disturbance At the discretion of the control area or of the Reserve Shanng Group, 
compliance may be based on the ACE measured ten minutes following the disturbance, 
1 e , ACE, = ACE,,,, 

3 Examples 

Below IS an example of the calculations requlred for CPS 1 monitonng and compliance The 
example starts wlth the first hour of the first day of a month through to the end of the month 
Let's assume this area has a blas, B = -60MWlO 1 Hz 

On Day 1, at the beginning of HE 01 00, the area must calculate CE,,, ,,,, by multiplyrng the 
clock-mmute average ACE (divided by ten times the area's bias) by the clock-minute average 
frequency error from schedule Subsequent products are calculated for the remalnlng clock- 
minutes of the hour 
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AF (Hz) 
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M~nute I 

-201-1 0(-60) 
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M~nute 2 

101-1 0(-60) 

-0 005 CF,, ,,, = C(CF)ln 

M~nute 60 
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Note that n (# of samples) is based on the number of samples over the hour Since CPSl requires 
minute averages of ACE and frequency error (and there were no data anomalies m this hour), n = 
60 The procedure shown above IS repeated for each of the 24 hour-periods of the day As the 
days of the month continue, the 24 hour-period CF,,,, ,o,,,g, monlh values are averaged as shown 
below At the end of the month, a CF,,, can be calculated 

- CFcie mxnute - (Hz2) 
(ACE/-1 OB) x (mHz2) 

AF 
n (# of samples) 

A rolling CF,, ,,, can be calculated using the CFmon, values 

-0 000333 
333 333 

1 

HE 2400 

-0 000167 
-1 66 667 

1 

Assuming thls area has an e, of 10 MHz, then its CPSl compliance percentage would be 
calculated as follows (as described in section C 1 I )  

0 00525 
5250 0 

60 

-0 000083 
-83 333 

1 

Total n 

C(CF w hwr average-mnmx n)l (n) 

n 
CF-hourx n 

CF,, hour 

n 
CFdock hour x 

CFmonm 
n 
CFmnmX n 
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92 0 
59 
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1 

88 9 
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3 930 888 

- CFlZ month - 
[C(CFm,nmX n)E(n)l 

91 3 

60 
5370 

89 0 
59 

5251 

2 

93 3 
42 072 

3,925,345 

12 

91 7 
42 875 

3,931 655 
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160 170 

1830 
163 787 
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= 108 7% which is a "passing" grade (CPS1 must be greater than or equal 
to 100'1 
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- - 
0100 0110 0120 0130 0140 0150 0200 

Hour 

I 

Figure I - CPS2 - 4, Compliance & D~sturbance Control Standard, 2 Dlsturbance 
Examples 

Frgure I demonstrates varrous examples of &, complrance (CPS2 Standard) and a drsturbance 
condrtion (Drsturbance Control Standard) Note that Figure I IS separated rnto SIX d~stinct, cyclrc 
ten-mmute periods The absolute value of the algebrarc mean of the ACE durrng each perrod, 
referred to as 4, is compared to L,, (1 0 MW for thrs system) to determine a vrolat~on Note that 
the fifth rnterval(0140 - 0150) has recorded a vrolation because the absolute value of the 
algebraic mean of 15 7 MW exceeds the L,, of 10 MW Srnce disturbance conditrons are included 
in the CPS2 calculatron, vrolatrons are also recorded for the second and thrrd rntervals (01 10-0120 
& 0120-0130) 

Note the pattern of the drsturbance conditron, whrch began at 01 15 Durrng thrs drsturbance, the 
Disturbance Control Standard was vrolated ACE was not restored to rts pre-contmgency level 
untrl0127 (a 12-mmute interval whrch vrolates the D~sturbance Control Standard) 
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F~gure I1 - L,,, Compl~ance Examples 

Ftgure I1 demonstrates vartous examples of Z, compltance coupled w~th  an tnterruption m the 
recordtng of ACE At 1209, ACE recordtng was interrupted and not returned unttl 12 18 Slnce 
the ACE recordtng for the interval 1210 - 1220 did not span a consecuttve, untnterrupted period 
longer than five mtnutes, thts period IS eltmtnated from further CPS Standard analysis In 
contrast, the first ten-minute tnterval of 1200 - 1210 IS Included m the analysts because ACE 
recording was tnterrupted only for the last mtnute of the tnterval In fact, the first tnterval 1s In 
vtolatton because the absolute algebratc mean of 12 4 MW exceeds the I, of 10 0 MW Thts 
algebratc mean of 12 4 MW was calculated for the ntne mtnutes durtng whtch ACE was not 
Interrupted Thus, for thts hour, there was one vtolatton out of five tntervals 

D. Survey Procedures 

Performance Standard surveys will be conducted monthly to analyze each control area's level of 
compltance wtth the CPS1 and CPS2 Control Performance Standards The surveys provide a relattve 
measure of each control area's performance 

1 Issuance of Survey Monthly averages are to be completed after the end of each month 

1 1 Each control area shall return one completed copy of CPS Form 1, "NERC Control 
Performance Standard Survey - All Interconnectlons" to the Performance Subcommittee 
member representing the Reglon by the tenth worklng day of the month follow~ng the 
month reported 
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2 Instruct~ons for Control Area Survey Using data derlved from dig~tal processing of the ACE 
signal, a representative from each control area will complete CPS Form 1, "NERC Control 
Performance Standard Survey - All Interconnections " 0 
2 1 Hourly Table 

CPS 1 Report the clock-hour average compliance factor (CF) for each of the 24- 
hour penods and the total number of samples in each hourly average (as 
described in section C 1 1 1 3) 

CPS2 For each of the 24 hourly perlods of a day, report the monthly total 
number of CPS2 vlolations and the number of unavailable ten-minute 
periods For example, if there was one violat~on for hour ending 01 00 
every day of a 3 1-day month, a 3 1 would be entered for the 0 100 hourly 
per~od 

2 2 CPS1, CPS2 Standard Summary 

CPS 1 CF3"0tldl Report the monthly compliance factor and enter in this 
cell using the formulas and procedures described In 
Sections C 1 1 1 3 

CF12 mod Report the rolling 1 Zmonth compliance factor and enter 
in thls cell uslng the formulas and procedures described 
In Sections C 1 1 1 

CPSl (%) Calculate the CPS 1 percentage compliance and enter in 
this cell using the formulas and procedures described in 
Sections C 1 1 

CPS2 TOTAL Sum the clock-hour average compliance factors, the 
number of samples, the number of vlolations, and 
unavailable ten-minute intervals recorded on the hourly 
tables and enter the sums on thls row for each column 

CPS2 (%) Calculate the CPS2 percentage compliance and enter m 
this row using the formulas and procedures described m 
Sections C 1 2 

3 Instrucbons for Reg~onal and NERC Surveys From a review of the control areas7 surveys, 
each Reglonal Survey Coordinator or PS member will complete CPS Form 2, "NERC Control 
Performance Standard - Regional Summary " 

3 1 Revlew CPS Form 1 data received from each control area in the Region for uniformity, 
completeness, and compliance to the lnstructlons Iterate wlth control area survey 
coordinators where necessary 
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3 2 Transfer the data from each Form to the appropriate columns on CPS Form 2 Rev~ew the 
comments submitted and, if significant, identify them with the appropriate control areas 

3 3 Forward a copy of the completed CPS Form 1 and 2 to the NERC staff 

3 4 The NERC staff will combine the Regional reports into a single summary report and send 
one copy to each PS member 

3 5 Each PS member IS responsible for sending the summary report to the utilities in the 
Region 

4 D~sturbance Control Standard 

Each Control Area or Reserve Sharmg Group shall report its Disturbance Control Standard 
compliance quarterly The completed Disturbance Control Standard survey shall be supplied to 
NERC by the 20th day following the end of the respective quarter Where reserve sharing groups 
exist, the Regional Reliability Council shall decide either to report these on a control area basis or 
on a reserve sharing group basis If a reserve sharing group has dynamic membership, then it will 
be required for the Region to convert the disturbance reporting for the group to a control area basis 
before reporting to NERC If a control area basis is selected, each control area reports the reserve 
sharing group's performance only for disturbances occmng  m their area 

4 1 Reportable Dlsturbance The definition of a reportable disturbance shall be provided by 
the respective Regional Reliability Councils The definition shall include events that 
cause an ACE change greater than or equal to 80% of a control area's or reserve sharrng 
group's most severe contingency The definition of a reportable disturbance must be 
specified in the operatmg Policy adopted by each Regional Reliability Council This 
definition may not be retroactively adjusted in response to observed performance 

4 1 1 Most Severe S~ngle Contmgency A control area's most severe single 
contingency is defined as the magnitude of the single most credible event that 
would cause the greatest change in the control area's ACE or as defined by the 
respective Regional Council 

4 2 Excludable D~sturbances and Average Percent Recovery The control areas or reserve 
sharing group shall report both the number of reportable disturbances that occur in the 
given quarter, and the average percent recovery for that quarter The control area must 
also report the excludable disturbances that occurred in the quarter and the average 
percent recovery for those excluded events 

4 2 1 Excludable Dlsturbance An excludable disturbance is a d~sturbance whose 
magnttude was greater than the magn~tude of the control area's most severe smgle 
contingency 

4 2 2 Average Percent Recovery The average percent recovery is the mthmetic 
average of all the calculated K s  from reportable disturbances during the given 
quarter Average percent recovery is similarly calculated for excludable 
disturbances (See Section C 2 for calculation of 8) 
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4 3 Conbngency Reserve Adjustment Factor The quarterly Contingency Reserve 
Adjustment factor shall include only those reportable disturbances with magnitudes less 
than or equal to the magnitude of the respective control area's most severe contingency 

4 3 1 Contingency Reserve Adjustment factor The factor is defined as follows 

when nP1ar,er 2 0, then 

when nguOrIe, = 0, then CRAQuane, = 1 00 

where nDar,,, IS the number of reportable disturbances experienced during 
the reporting quarter 

z = reportable disturbances 
R, is defined In sect~on C 2 

4 3 2 Calculabon Preclsron The Adjustment Factor shall be rounded off to two 
declmal places 

4 3 3 Exempbons Exemptions shall be granted m consideration of single events that 
cause multiple reportable disturbances (e g , hurricanes, earthquakes, islanding, 
etc ) A control area or reserve sharlng group shall request such exemptions 
through its Performance Subcommlttee representative The chair of the 
Performance Subcommlttee will rule on the request Until the rullng IS received, 
the control area or reserve shamg group wlll conslder the request denied If the 
request is from the chair's Reg~on then a vlce chair will issue the rullng 

4 4 Contlngency Reserve Adjustment Penod Control areas shall revlse thew respectwe 
Contlngency Reserve Requirement by their computed Contingency Reserve Adjustment 
factor The adjustments will be effective start~ng one month following the end of the 
reported quarter and remarns In effect for three months 

4 5 Instrucbons forDlsturbance Control Standard Survey Each control area or Reserve 
Shanng Group shall report ~ t s  Dlsturbance Control Standard compliance quarterly on 
Form DCS "NERC Dlsturbance Control Standard Survey " 

4 5 1 Mail a copy of the completed Form DCS to the NERC staff 

4 5 2 The NERC staff will combine the Reglonal reports into a single summary report 
and send one copy to each Subcommlttee member 

4 5 3 Each Subcommlttee member is responstble for send~ng the summary report to the 
utllltles in the Region 
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NERC Control Performance Standard Survey 
All lnterconnect~ons 

CPS Form 1 
# 
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Reg~on 
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Control Area 
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NERC Control Performance Standard Survey 
Reg~onal Summary 

CPS Form 2 

Control Area 
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NERC Disturbance Control Standard Survey 
Form DCS 
I I 

I Reglon I Control Area(s)* 

Year 

- - 

I Reportable Dlsturbances not greater than the most I 

Number 

I severe single contlngency loss I I 

Quarter 

Average 
Percent 

Recovery 

Dlsturbances greater than the most severe slngle 
contlngency loss* 

*Subm~t only one report for a reserve shanng group and 1st all 
areas compnslng the group 

I 

"Not a performance measure Completed for tnformatton only 
I 

Contingency Reserve Adjustment Factor 
(200 - (a), rounded to 2 dec~mal places) 

An area or reserve shanng group must Increase thetr conttngency reserve requirement by the contmgency 
reserve adjustment factor Any Increase takes effect one month followng the end of the reported quarter 
and remalns In effect for three months 
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INTERCHANGE TRANSACTIONS 

Contract Path and Parallel Flow 

GAPP 

OASIS 

Available Transmission Capacity 

Recent NERC Initiabves 



A Brief Overview 

An evolving means to manage certain aspects 
of the interconnected electric transmission 

system which recognizes multiple 
parallel paths 

January 1995 



- THE FUTURE (NOW!) 
= NEW USERS OF AND USES FOR 

TRANSMISSION 

ACCESS REQUIREMENTS 
- PURPA 
- NEPA 92 
- THE FERC IMPLEMENTATION 

MARKET FORCES 



SOLUTIONS 
= A. FORCE POWER FLOW TO MATCH 

CONTRACT ($) FLOW 

= B. PROVIDE A MULT1PI.E CONTRACT 
($) FLOW TO MATCH POWER FLOW 

= GAPP IS A PROPOSAL TO EXPERIMENT 
WITH B. 
(GAPP UNDER DEVELOPMENT BY A COMMITTEE OF THE ITCF TO 

ADDRESS, SPECIFICALLY THE NEEDS OF THE EASTERN INTER) 





TOPICS 
CHANGE! 
-WHY, WHAT, WHEN, HOW 
THE CASE FOR EQUITY 

= THE CASE FOR RELIABIIJTY 

GAPP 
- CONCEPT, METHOD, INFORMATION 

GIs 
- THE GAPP INFORMATION SYSTEM 

e a 



NOT ~nternal tansters 

NOT transfersbetweenno~c- 

Informaon rndudes seller, buyer, ?he transmitters, mW, resewattons, scheduies, 
times 

Near real time 

CIA to CIA rnterface graph~cal, tabular, and pnnted 
loadrng by resenratmn, scheduIe, adlusted schedule, cuntrad path 

How rt rnrght be used (to be determfned by each system) 

An EMS 

System security program 
I t d o e s p r o v l d e ~ ~ n t o ~ r n D I M  
ltdoesprondedataiwasearrrjrprognn 

Nat a Lve model 
Upc#at8d smsomUy or on spead demand 
1-herOfOrfrdure 



ELECTRIC POWER SYSTE1H MODELS 

Matketer comments. 

Models: 

Sophrsbcated 
Mathematrcal 
Temporal 
"Accurate' 
Wrong 

How the GIs model works: 



Nov.l,1996 GAPP lnformat~on Sysrem (GIs) 
in Service 

Feb. 13,1996 G1S System Test - Results showed 
good comparison between predicted and actuai 
flows in near term when all systems participated 

Feb. 1996 Letter written to FERC reauesting 
meeting to discuss GAPP experiment. Expect to 
meet with FERC staff after RIN Rules issued. 

March,1996 Established Timetable for completion 
of first phase of GAPP Experiment. 

April 1996 Began preparation of Final Report and 
specified requirements for Simulation Test 



May I, 1 996 Begin one month Simulation Test 

May 5,1996 Begrn 4 day test of OR= i n f m  
exchange on GIs. If successful, u s e  GjS for ORNS 
requirements and cancel existing contracts with 
telephone company. 

June, 1996 Results of Sirnulabon Exercise, Find 
Report and draft FERC Filing to be distri;bu&ed to 
GAPP Participants for review. 

July, 1996 Participants indicate willingness to 
proceed with FERC Filing to conduct 2 year 
experiment. If a " core" of interested participants 
can be formed, proceed with filing 



Scheduling Example 

f-\ 

A sells 100 to Dy 100 to By 100 to C 

Since sales to D and B are "direct connects" 
they are scheduled on the "contract path". 
The sale to C is distributed in accordance 
with the IPFs and compared to transfer limits 
in accordance w~th NERC policies. Assuming 
no limits were violated, the "scheaules" 
would be: 

A - D  130mw 
A - B  150mw 
A - E  20mw 



Compensation Example 

n 

Prime Path A-B-C 

If Wheeling rates areg D-$4 B-$5 E-$3 and A sells 
I00 mwtoC 

Total Compensation is 100mw X $5 = $500 

Allocation is cafcurared as: 

A receives 701485 X $500 = $72.17 
B receives 2501485 X $500 = $257.73 
C receives 1651485 X $500 = $1 70.1 0 
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NYPP OASIS 
"Transm~ss~on Reliabll~ty Marg~n 

------- - ------ * 
"TRM ~ncludes, Load Forecast 
Unt,erta~nty, Loop-Flow, Contlngerlcy 
Flow, Reserve Plck-Up Margln 
,lnd Operat~ng Margln 

Non-Recallable Reserved 1 I 

-- - - -- 1 

Grandfathered lransactlons - -- - - - -  

Recallable A1 C ATC 
* 

TTC. Operating Horizon 



NI<Mr IOIIK I'OWEIt P O 0 1  
OACIS Area & 

NYPP Transmlsslon 

NYPP Interfaces 

1 Ontario NYPP 

Paths - 
6 Total East 
7 UPNY ConEd 
8 SprlDunwoodle So 
9 ConEd Ulw 
10 NEPEX NYPP 
11 PJM NYPP 
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UERC 
Ooeratw Comttee 

Sefunhr Coordtnator Subcomttee (SCS'I 
- ~ & c d ~ c ~ o n s  W o h y  GroupTWG) 
Data Ex-e m o w  Grouo (DEWG) 
Lme Loadmg Rcl~cf Task Force (LLRTF) 
~ntacormected Ooeratlons Subcomttee nos) 
Transamon Infomahon Svstem Task ForcdTLSTFI 

Secuntv Process Su~oort Svstem Task Force (SPSSTI.1 
Transachon Informmon System Self-Dtrected Work Team (TLT SDWT) 
Transrmssion Reservallon and ScheduIm (TRS) 
Intcrdmagc Distnbuhon Calculator System S e l f - D r r d  Work Team (TJS SDWT) 

Drstnbution Factor Task Force 0 
Jomt Opcmtmgmcnng Comt tc t s  

Interconnected 0-m Services Im~lemmtat~on Task Force (IOSlTFl 
ATC Implrmcntat~on W o r k u ~  Grouo (ATCWG) 

ccrw Connrnttee 
MMWG 

OASIS "How" WOIhng Group 
Connnmal Pramces Workme Grouo (CPWG) 
CPWG Liason Team 



0 Secunty Coordinator 
X lnterreglonal Secur~ty Network node 



NERC 
Line Loading Relief 

Procedure 



Transaction Matrix for 
ALL Control Area to 

Control Area 
'l'ransactions 

Example for Transaction from A to C 



iIDC Information Paths 

MMWG Model 
Updated Monthly 

Intercl 
Schedules 

IDC Matrix 
(GIs Server) 



IDC Information Paths 

MMWG Model 
Update as Rq'd 

Flows on Lines an 
Interfaces 

Transactions 



Transaction Information 
System (TIS) 
(TAGGING) 

CONTROL AREA A (Source) 

- - ,  

CONTRoL AREA B (Sink) 



iTIS Information Paths 

ITR=Interchange Transaction Request 



TIS Information Paths 

Line Loadrng 
Relief Procedwe 

ITR=Interchange Transaction 
Request 



NERC 
Transaction Reservation 

and Scheduling 



NERC 
Transaction Reservation 

and Scheduling 



OASIS and ATC 

I 

Post for EACH Interface: \ 
1. Capacity available for Reservation (H,D,W,M,Y) 
2. Price for Reservation and Services 

3.Price to make additional 
capacity available 



TRS PROCESS 
OVERVIEW 



The Process 
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