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Section 1 Proiect Summarv and Conclusions 

m s  report descnbes work under the Tmff Implementahon Project, undertaken as part of a broad 
Umted States Agency for Internahonal Development (USAID) program of regulatory assistance 
to the energy sectors of Central Europe and the Balhcs The work was performed for the 
Nahonal Control Comss ion  of Pnces for Energy Resources and of Energy Activihes (NCC) m 
hthuama 

USND regulatory assistance to hthuama started m autumn of 1995 Assistance to date consists 
of three components (1) imhal methodology development, (2) methodology mplementation, and 
(3) provision of a resident advisor The Tmff Implementahon Project refers to the methodology 
implementahon component 

The objechve of the mhal methodology development was to address several issues relahng to 
the development of the regulatory structure in Lithuama The work consisted of techcal 
assistance in developmg electncity, heat, and gas pncing methodologies, descnphon of 
regulatory prachces in selected European countries, and assistance in dr-g mssion guidelines 
for the NCC The project was successfully conducted as a jomt effort involving USAID 
techcal  experts and NCC members and the= subcontractors from the Lthuaman Energy 
Inshtute 

Tasks in the Tmff Implementahon Project were structured to provide further techcal assistance 
in the implementahon phase of pncmg reform for natural gas, electncity, and heatmg, and were 
intended to complement the work of the NCC readent advisor Major components of the Tmff 
Implementahon Project included 

Reviewmg the existmg energy cost structure 

Estunahng the financial requirements of the energy system 

Reviewmg and mohfylng the energy cost allocahon method 

Introducing mcenhve and marginal cost-based energy pncing concepts 

Supporbng tmff design and mplementahon process 

Considemg the mpact of tmff increases on sensihve groups of customers 

Improving pubhc understandmg and pmcipahon m regulahon and in the energy tanff settmg 
process 

Messrs Floyd Davis, Howard Menaker, and hhljenk0 Bradmc of Bechtel pmcipated in the 
project Mr Davis and Mr Bradanc made an imhal data gathemg tnp in September 1997 Thls 
visit was followed by an October 1997 tnp tuned to allow parhcipahon in a semnar at the 
Parliament of Lthuma, where Mr Davis and Mr Menaker made presentahons In February 
1998, Mr Davis and Mr Bradmc traveled to Vihus for the mstallahon of the resident advisor, 
Mr J l m  Strangways In October 1998, Mr Davis and Mr Bradmc made a fmal tnp to Vihus 
to present and hscuss thelr finhngs Throughout the project, cornmumcations and information 
exchanges were conducted through the internet 
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Sect~on 1 Project Summary and Conclus~ons 

The project enabled NCC parhcipabon at the first Inter-Regonal Energy Regulatory Conference 
for the CentraVEastern Europe and New Independent States held in Budapest, Hungary on 
November 17-20, 1997 The conference was sponsored by USAID and the Hungman Energy 
Office 

The focus of the Tadf Implementation Project has been on advancing exisbng pnce-settmg 
methodologies and implementmg new methodologies Two complementary pnce-settmg 
approaches are pracbced by regulatory commssions around the world - cost-based regulabon 
and incentwe regulabon NCC Implemented cost-based regulation to ensure that energy pnces in 
hthuama reflect real economc costs 

Cost-based regulation is based on the premse that the pnces charges by natural monopohes 
should be based on theu costs A major challenge facing the NCC at its incepbon was to 
implement tmff-settmg procedures that covered the costs of the vmous energy service providers 
in hthuama Secbon 2 of thls report descnbes our review of current cost-based procedures used 
by the NCC and suggests mprovements where appropnate One of the shortcomngs of cost- 
based regulabon is that service providers often are not given an incenbve to reduce costs 
Incentwe regulation refers to ratemalung alternabves to trdbonal cost-of-service regulabon 
Under incenbve regulabon, rates are typically based on certam targets that do not necessarrly 
reflect the cost of provldrng that service Vmous incenbve approaches have been applied m 
other parts of the world to address thrs issue Secbon 3 presents a proposed methodology that 
mcorporates incenbve regulabon Appendx A presents a detaled review of the exlsbng 
methodology for pncing electncity and how it was applled in the betuvos Energia submttal to 
NCC in 1997 Appendm B presents a demled revision of that methodology Appendx C 
presents a reallsbc example of how incenbve regulabon could be incorporated mto the exlsbng 
cost-based pncmg approach for the power sector 

The recent worldwide deregulabon trend is to move from trahbonal pncmg regulabon, lettmg 
market forces set pnces where possible Two of the areas where compebbon has been very 
successful are natural gas producbon and electrrcity generabon However, energy sectors m all 
countries have natural monopolies in transmssion and drstnbubon that l m t  the applicabon of 
market pncing, and wdl conbnue to be subjected to tradrtional regulabon In addition, the 
Lithuman energy market is domnated by a slngle suppher and charactenzed by over-capacibes 
m electrrc generabon and natural gas producbon, a situabon that wdl tend to limt the applicabon 
of compebbon in these areas m the near future 

l lus  report and the accompanymg analysis were presented and drscussed with NCC staff, and 
with the local energy tanff experts from the bthuman Energy Insbtute Based on these 
dscuss~ons, our man conclusions and recommendabons are 

Dmng the hfe of the project, NCC made major progress in advancing and mplemenbng 
energy pncing methodologies 

Development of the detaded cost categonzatron is needed to support cost-of-service tmff 
methodologies 
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Sectlon 1 Project Summary and Conclus~ons 

Development of an approach for detemnmg a reasonable level of profit for service providers 
is needed 

Adlhonal load research andfor metenng is requlred to support the cost docahon process 

A possibhty exlsts for immelate development of mcenhve pncmg regulahon in Lthuama 
It should be possible to Implement incenhve pnclng regulahon m a way that is compahble 
with current cost-based approaches 
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Sect~on 2 Cost-Based Pr~ce Reaulat~on 

2.1 INTRODUCTION 

The NCC currently utlllzes a cost-based approach for settlng energy pnces The key element of 
any cost-based approach is the allocahon of costs to tanff categones, generally refenred to a as 
cost-of-service analysis Secbon 2 2 is an overview of how a cost-of-service analysis fits into the 
overall cost-based pncing process, a review of the exlstmg cost-based methodology, and a 
revised methodology mcorporatmg key elements of the review However, we recogmze that the 
tmff implementatron process m Lthuatua is a dynarmc one and that experience gamed over the 
past few months may suggest addtional molficabons 

2 2 COST-OF SERVICE ANALYSIS 

Cost-based tmffs reflect the underlying cost reqmements and structure of the energy service 
provider Figure 2-1 shows the typical steps m settmg cost-based Mffs Cost-of-service 
analyses generally Incorporate load research, revenue requirement forecasts, and assignment of 
costs to vanous categones A cost-of-service study is generally conducted on a pertolc basis to 
support tmff changes 

F~gure 2-1 Typ~cal Cost-Based Tar~ff Sett~ng Process 

Historical Costs 

Assign Costs to Forecast Rewnue 

Develop Tariffs by Tariff Category (demand, 
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Sect~on 2 Cost-Based Pnce Reaulat~on 

The major steps in a cost-of-service study are 

Define the boundaries of the enterprise activibes to be regulated and penod of study 

Calculate overall revenue reqwement by itemzing operatmg expenses and esbmatmg 
depreciatron, "reasonable" allowance for profit and taxes 

I Separate costs by funchon by allocahng and claseijmg costs to each level or type of service 

I Classify costs as fixed, variable with sales, and vanable with number of customers 

Differenbate costs by tune penod 

Allocate costs to tmff categones 

There are several allocahon elements m a cost-of-service study Each cost element for each 
service provider must be assigned on the basis of causahty For example, fuel costs are 
considered energy producbon-related costs Each customer class' consumphon of each service 
must be evaluated in order to relate costs to consumphon Ths  required sigruficantly load 
research 

Revenue requlrements are allocated to energy costs in $/MWh, capacity costs m $/kW-month, 
and customer costs in $/month Includlng all three cost components in tanffs allows a greater 
degree of unbundlzng of the three services provided by a service provider, and thereby provides 
more accurate pnclng signals For the dlustrabve purposes of thls report, we ignore the relabvely 
small customer cost component The capacity component of tarrffs can be assessed as either a 
demand charge on the basis of the consumer's contnbubon to the system's peak load, or as an 
energy charge allocated by billing penod The latter method is typically applied for consumers 
without demand meters 

Ideally, the accountmg data avadable from the service provider wdl support the categonzahon m 
the cost-of-service study For example, in the U S , there is a umform system of accounts for 
service provider repomng to the Federal Energy Regulatory Comssion The level of deml in 
the current system of accounts in Lthuarua for repomng service provider costs could be an 
obstacle to unplemenbng future cost-based regulabon Such a system in Lithuama will have to 
accommodate the potenbal for duect subsidles, reflechon of undervalued assets, allocabons 
between achvibes using common resources (combmed heat and power), and any unaccounted 
costs 

A detaded descnpbon of the cost-of-semce methodology used in the U S can be found in the 
Electrzc Servzce Provrder Cost Allocahon Manual (pubhshed by the National Associahon of 
Regulatory Comrmssioners, January 1992) A copy of this manual was supplied to the NCC in 
October 1997 Following the general pnnciples described m the manual, we present our review 
of the recent electnc service provider cost-of-service subrmttal m Sechon 2 3 

2 3 REVIEW OF THE CURRENT METHODOLOGY 

In August 1997, Letuvos Energia subrmtted a request for a tmff Increase Thls request was 
accompamed by two spreadsheets the first provided a forecast of revenue requlrements, the 
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Section 2 Cost-Based Pnce Regulation 

second allocated forecasted costs into tmff categones Both spreadsheets were translated into 
English and Bechtel was asked to review each of these A detded review of the spreadsheets 
appears m Appendm A 

The major conclusion of our review of the Lietuvos Energia subrmttal was that it included very 
hmted reporbng for cost allocahon to tmff categones Ths  is a key element of the cost-of- 
service methodology and should be included in all submttals by service providers Most of our 
other major comments address both the submttal and NCC-approved methodology, as follows 

There does not appear to be an acceptable approach for determmmg a reasonable level of 
profit A "reasonable" rate of return on investment is the most commonly used cntenon m 
instances where pnvate capital is invested Cash flow cntena may also be approprrate for 
some h t h u a a n  service providers (The example presented m Appendx C, showing the 
mtegration of cost-based and mcenhve pncing approaches, illustrates these two alternahves 
to semng approval profit levels ) 

Adhhonal load research and/or metenng is reqwed to support the cost allocahon process 
For example, it appears that the methodology does not accurately reflect the fact that lower 
voltage levels account for signxficantly hgher losses per m t  of sales Load research andlor 
metenng would support a more equtable allocabon of losses 

Many of the allocahon formulas in the approved methodology could be replaced by dlrectly- 
reported costs A detaded mform system of accounts for reporbng service provider costs 
should be developed, correspondng to the major cost elements of the power system 

2 4 REVISED COST-BASED METHODOLOGY 

Based on the review of the Lietuvos Energia subrmttal, a revised methodology was developed 
that would Improve forms for tmff calculahons, and allow duect calculahon and analysis of 
tmffs by customer class, voltage level, and hme-of-use The methodology is descnbed m detal 
in Appendur B and is based on an exogenously-set level of profit Two alternative methods of 
settmg "reasonable" profit level are presented m the example m Appenduc C The major steps m 
the methodology are 

Develop load data 

m Develop energy balance and graphcal presentahon of energy flows 

8 Input and summame system expenses by cost category 

Calculate cost based revenue requlrements 

Distribute expenses by voltage level 

Calculate demand and energy tmffs by voltage level 

Calculate hme-of-use tmffs 

Reconcile revenues 

Calculate margmal cost based revenues 

Compare marginal cost revenues with cost based revenues 

- 
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Section 2 Cost-Based Pnce Regulat~on 

2 5 LONG-RUN MARGINAL COST AND PROTECTION OF THE POOR 

Figure 2-2 shows a calculated energy flow for the Lthuman power system that was developed 
as part of the revised methodology dscussed m Secbon 2 4 Assumpbons are used to estmate 
losses by voltage level since current metenng does not provide ths  mformabon However, it is 
clear from the hagram that as customer voltage levels decrease, losses and mvestment-per-umt- 
of-sales mcrease If pnces reflect costs, low-voltage customers will mvanably pay hlgher pnces 
Th~s  has become the case m h t h u m a  

F~gure 2-2 Est~mated Energy Flow In the L~thuan~an Power System 

The hgher cost of service to residenbal customers is the major reason why cost-based pncing is 
resisted Thls is part~cularly true for low-income residenbal customers What is the proper 
regulatory approach for dealmg with the economcally dsadvantaged? 
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Sect~on 2 Cost-Based Pnce Regulat~on 

The approach in Lithuma has been to treat energy just as any other cnbcal commo&ty requued 
for survival The welfare system provides payments to the those with low incomes if theu energy 
bills reach a set level of then lncome In pracbcal terms dus applies only to heabng The 
advantage of thls approach is that it is economcally sound (1 e , pnces are not dstorted) and 
energy service providers and regulators do not have to duphcate a bureaucracy to keep track of 
mcome levels 

However, under some circumstances, I#elzne tarzfls can be used to assist low-income consumers 
m a way that is economcally sound Wehne tmffs estabhsh exceptionally low costs for 
subsistence usage levels and hgher pnces thereafter In effect, hgh-usage customers subsidze 
low-usage customers A key factor in detemnmg the applicabdity of h s  approach is whether 
long-run margnal costs are greater or lower than financial costs as defined by a cost-of-service 
study 

The cost-based approach m the current methodology and underlying the proposed revisions is 
based on recovemg financial costs However, economc theory dctates pnclng long-run 
margnal costs, often referred to as true economc costs If long-run margmal costs are htgher 
than financial costs, pnclng at thls level produces excess revenue There are numerous ways to 
reconcile thls situabon, one of whch is to use it as an opporturuty to finance hfeline tmffs 
without charglng any customer more than true economc cost On the other hand, if long-run 
marginal costs are lower than financial costs, the only way to finance hfelme tmffs would be to 
charge some customers more than true economc cost 

What is case in Lithuama? The calculation of long-run marginal cost incorporates projections of 
future supply and demand The current situabon is one of overcapacity If ths  situation were to 
contmue lnto the future, long-run margmal cost would be low It is llkely that the financial costs 
of operatmg the system would be greater than long-run margmal cost However, most supply is 
from the Ignahna plant Some scenarios for Ignalina would produce much hgher long-run 
marginal costs Under such scenmos, it would be jusbfiable to charge long-run marginal cost for 
marginal usage to finance subsistence level usage 

Tlus situabon shows a major &fficulty in applylng long-run margnal cost pncmg to a system 
that is so dependent on a smgle source of supply Furthermore, the apphcabihty of hfeline tmffs 
is quesbonable if the current approach of provihng compensabon to the poor through the welfare 
system is effecbve However, if percepbons of future supply and demand change sigrzlficantly, it 
would be appropnate to revisit the quesbon of hfehne tariffs 

Secbon 3 presents an approach to integratmg incentive measures with cost-based pnce 
regulabon 
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Section 3 Incentive Pr~ce Reaulation 

3 1 OVERVIEW 

Kstoncally, the gas and electrrcity industrres were conadered monopohes and pnces were 
heavdy regulated The regulatory model used by power sectors that operated on a financially 
independent basis allowed for the reimbursement of "reasonable" costs as well as a "reasonable" 
rate of return on mvestment We refer to thls as cost-based regulation 

Recently, compebbon was introduced in gas produchon and electrrcity generat~on Gas wellhead 
pnces were deregulated and electrrcity generabon market approaches were mtroduced to the 
electrrc sector However, the natural monopoly charactensbcs of the transmssion and 
dstnbubon systems conbnue to persist Conbnued cost-based regulation of these areas is one 
alternabve Incenbve-based regulabon is another regulatory model that has been apphed to 
transmssion and hstrrbubon Advocates of mcenbve regulabon clam that it can provide better 
financial incenbves for ublibes to lower electrrcity costs and that 1s more flexlble and market- 
based It is also often argued that Incentive regulabon can reduce regulatory oversight of the 
servlce provider pl-g process, allowmg ublibes to be cost-dnven and customer-dnven rather 
than regulator-dnven 

The fundamental pmciple behmd mcenbve regulabon is that good service provider performance 
should lead to hgher profits, and poor performance should lead to lower profits W e  thls 
general pmciple is widely accepted, regulators desigmng incenbve regulabon mechamsms will 
need to decide what "good service provider performance" consists of and how a ratemalung 
formula can be designed to hnk performance with profits 

Trahtional cost-based regulabon involves basing pnces on annual cost revlews One of its 
greatest shortcomngs is that the service provider's incenbve to reduce costs is severely llrmted 
because profit levels are not lrectly affected by costs The hsbngu~shng charactensbc of 
incenbve regulabon methodologies IS that either pnces or revenues for services are set at a fixed 
level for 3 to 5 years Cost reducbons d u n g  the 3- to 5-year bme penod translate into greater 
profits, glvlng the service provider an mcenbve for more efficient operabon After the 3- to 5- 
year time penod, pnces (or revenue levels) are reset to reflect the more efic~ent operabon so that 
customers can benefit from lower pnces over the long term 

The most commonly dscussed incenbve regulahon mechamsm is the "pnce cap " Maxlrnum 
pnces in real tenns are defined for each customer class, m the case of retal tmffs, or for 
pmcular types of service, such as hgh-voltage transmssion A pnce cap scheme begins by 
setbng the imbal rates for each customer class fiurly, based on an appropnate allocabon of costs 
The pnce cap is then allowed to increase from year to year to allow for mflabon, but is also 
requlred to dechne over bme to encourage increased producbvity The genenc pnce cap formula 
can be defmed as 

where P n ~ e ( ~ ]  is the maxunum pnce that can be charged to a customer class (for retad tmffs) or 
for a parhcular service for the current penod for services subject to the pnce cap, P n ~ e ( ~  1, is the 
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Section 3 Incentive Price Regulat~on 

average pnce charged to the same class or classes dmng the previous penod, "I" is the inflation 
factor, "X" the produchvity improvement factor, and "Z" represents the contnbuhon to pnce of 
any rncremental costs that are not subject to the cap The costs not subject to the pnce cap 
mechmsm can be regulated through cost-based approaches Cost-based approaches, inclubg 
cost allocahon, are commonly used in developing the base-year pnce cap 

Revenue caps are based on the same principle as pnce caps - where the cap m one year is based 
on the prevlous year with adjustments for mflat~on and produchvity - and can achleve many of 
the same objechves as pnce caps Its genenc form is as follows 

where Revenue(t) is the maximum revenue to be collected from a given customer class (for retad 
tmffs) or for a parbcular service in a given penod and Z't 1s the revenue to be collected to cover 
costs not subject to the revenue cap Once the revenue cap is set, pnces are defined by projected 
sales Revenue caps provide sigmficantly hfferent incenhves They tend to stabilize revenue to 
the servlce rather than pnce, however, they may be appropnate for regulatmg costs that are not 
sensihve to the level of sales 

Another feature of most incentwe regulabon methodologies is that the service provider is 
generally gven a certam amount of flexibihty m pncmg The pnce (or revenue) levels defined 
are maxlmum levels or caps Customer discounts are allowed as long as other customers stay at 
or below the maxlmum levels When apphed properly, h s  allows the service provider to target 
customers that are partxularly pnce sensibve and provide compebhve pnces If it is in its 
financial interest to do so The use of th~s feature reqwes clearly defined coact-of-interest 
regulahon For example, it is clearly agmst the pubhc mterest for a service provider to provide 
a hscount to a subsihary company to g m  a compebhve advantage If service providers and 
major pomons of a customer class are state owned, as is the case in Lthuama, care would have 
to be taken in applying pnce flexlbdity smce it could be used as a mask for state subsiles 

Effic~ent operahon and low costs are not the only objechves of energy regulahon Regulators are 
also concerned about such issues as pnce stability, pnce equty, rehabihty, quahty of service, 
promotion of energy efficiency, and environmental protechon The mcenhves used to reduce 
costs under mcenhve regulahon can potenhally affect quality of service Targeted penalties, 
incenhves, and performance standards have been used m conjunchon with mcenhve regulahon 
methodologies to address many performance-related issues 

Figure 3-1 illustrates how incentwe regulahon methodologies can be tadored to regulatory 
pnonhes An often advemsed potenhal advantage of mcenhve regulahon methodologes is the 
reduced amount of regulatory oversight m compmson to cost-based methodologies However, 
Figure 3-1 shows that incenbve regulabon reqwes its share of regulatory mvolvement in 
methodology design and mplementahon D e s i p g  a incentwe regulahon mechmsm to 
acheve any one pmcular objechve can frequently requre detaled analysis For example, 
semng an appropnate produchvity performance mdex reqwres a comphcated and sometunes 
contentsous analysis of mdustry costs and operahng trends Most incentive regulahon 
mechmsms need to be reviewed over tune to monltor then effechveness, assess ratepayer and 
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Sect~on 3 lncent~ve Pnce Regulat~on 

shareholder impacts, and prevent umntended outcomes They then need to be modified where 
appropnate 

F~gure 3-1 lncentrve Regulatron Opt~ons for Meet~ng Varrous Regulatory Objectrves 

Objectrves 
Improved gemrphon 

plant performance 

ZTR Took 

3 2  EXAMPLE 

An example of how a integrated methodology with cost-based and mcenbve regulabon elements 
could be apphed to the Lthuman power sector is presented in Appendm C A model of thls 
methodology is contamed in METHOD2 XLS, an Excel 97 spreadsheet Some of the key features 
of the methodology are that it 

Allows flexibility in the degree to whlch incenbve regulabon is applied to each accounting 
cost element For example, 20% of repm costs can be regulated through a revenue cap and 
80% through a cost-based approach 

Separates generabonlpurchasing, transmssion, and dlstnbubon elements of the power sector 
to accommodate future restructuring opbons Tlxs requlres that there be an accountmg 
separabon of the generabon/purchasmg, transmssion, and dlstnbubon funcbons of Letuvos 
Energa 

Allows mulhple generators and dlstnbutors 
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Allows a dual generatinglpurchasmg function for Lietuvos Energla, reflecting the current 
situahon However, no changes in the basic approach are requlred should further &vestment 
of generabon assets be requlred of the generahon purchaser 

A revenue cap approach has been used for costs subject to incenhve regulation Thls was done 
based on a judgment that these costs are largely lnsensihve to changes in demand and because the 
fmancial stabihty of Lietuvos Energia is a htgh regulatory pnonty The cost review penod used 
for costs subject to mncenbve regulahon was 3 years Some mo&ficahons to the spreadsheet 
would be requlred to accommodate a pnce cap approach or combmahon pncelrevenue cap as 
well as cost review penods of different durabons 

The excess generabng capacity avadable from the Ignalma plant provides the potential for 
substanhal export sales The margrn (1 e ,  revenues m u s  mcremental generatmg and 
transmssion costs) on these sales is an important factor m d e t e m n g  domesbc tanffs Transit 
sales for transmssion and heat sales by combined heat and power generators are also addressed 

Figure 3-2 illustrates the major steps m the methodology In developing thls example we used 
the 1997 hetuvos Energia fmancial results avmlable on thelr website Fmancial results for 
Ignaha NPP, Vihus  CHP, and Kaunas CHP were used based on a md-1997 fillng to NCC 
whch projected costs for the year We further dsaggregated Lietuvos Energia financial results 
to generahodpurchasing, transmssion, and seven dstnbuhon subsidlanes It is expected that 
future accounbng requirements will provide thls informahon dnectly 

Other key assumphons in the example are 

Domeshc sales wlll increase at an average of about 4% per year over the next 3 years 

Exports will be at the 3000 GWh level at a pnce of 6 ct/kWh in real terms and transit sales 
wlll be 150 GWh per year at a pnce of 1 c W h  

The costs reported for providers of both heat and electncity were assumed to reflect the 
allocated cost of the electncity component Therefore, projected heat sales and pnce for the 
vanous CHPs were projected to be zero 

There were no projected subsides to any of the service providers 

Incenhve regulahon is only appropnate in situahons where the service provlder has control of 
costs For example, the cost of imported fuel is a poor can&date for mcenhve regulabon because 
it IS deterrmned by the world market, and is beyond the control of the service provider (It may 
be advisable to have a pomon of imported fuel cost under mcenhve regulahon, say lo%, to act as 
a incenhve for fuel efficiency ) We also excluded the Ignahna plant for mcentive regulahon in 
the example It appears to us that the use of incenhve regulation at Ignalina would requlre 
changes m the annual pnce approval process that now exists Furthermore, it stnkes us that cost 
reduchon at Ignahna is a low regulatory pnonty due to its already relatively low pnce and the 
importance of not provi&ng any incenbves that mght be perceived to compromse safety or 
reliab~lity 

- 
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Section 3 lncent~ve Pnce Regulat~on 

F~gure 3-2 Overall Prlc~ng Methodology 

Prior to each 3 year revlew cycle 
I 1 

Allocate costs to individual generation, 
transmission, and disMbution entities I 

v 

) For each cost categorg, designate I 
percentage to controlled under cost based 

regulation and percentage to be under 

Conduct financial projections, determine 
reasonable level of profit and project 

revenue requirements Conduct analysis in 
real currency terms IdentHy revenue 

requirements to be regulated under both 
cost based and incentive regulation 

I 

incentive regulation by projected 
inflation minus productivity 

Adpst revenue requirments under 
cost based regulation by projected 

1 Determine tariffs based on projected 

I costs and sales 

At end of first year 

~ d & t r e v e n u e  requirements under I 
incentive regulation based on 

difference between projected and 

Adjust revenue requirements under 
cost based regulation by difference 

between projections and actual 
allowable values 

4 
I Adjust by affect of difference of 1 

projected and actual sales on 
revenue 

& 

At beginning of second ye . 
I Adjust revenue requirements under 

incentive regulation by projected 1 
inflation minus productivity 

improvement factor Add adjustments 
from previous year with lnterest a t  

the short term interest rate 

.c 
Adpst revenue requirments under 
cost-based regulation by projected 

inflation Add adjustments from 
previons year with interest a t  the 

costs and sales 

At end of second year 

Same as for first year 

-7- + 
I Same procedure in third year as in / 

secondyear 7- 
regulahon for adjustment in next 
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Sect~on 3 lncentlve Pnce Regulat~on 

Figure 3-3 shows the &st.nbubon of costs m the frrst year of the example by cost area and 
regulatory approach Generauon is the largest smgle cost area and is domnated by cost-based 
regulabon because of Ignalina Incenhve regulahon applies to a much hgher percentage of costs 
for transmssion and &strrbubon Overall it appears the incenuve regulabon could be apphed to 
about 50% of total costs m the power sector 

F~gure 3-3 Regulatory Approach by Cost Area - Year 1 

htnbuhon- cost Generahon- 
based regulahon moenhve 

Ihstmbuhon- 
~ncenhve 

Transrmsslon - 

1% Transnusslon - 
mncenhve 
regulahon 
15% 
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Append~x A Review of Methodology s 1997 Lletuvos Energla Submittal 

The approved methodology for semng electrrcity pnces is defined by "Methods for Calculation 
of Elechcal Energy h c e s  (approved by the Nahonal Control Comrmssion for Energy h c e s  and 
Energy Achvihes, Resoluhon No 8 of May 10 1996) A translated copy of the body of the 
resoluoon was provided to Bechtel in October 1997, though there are a number of appendices to 
the document that have not been translated l b s  translated document is referred to as the 
Methodology in ths  appenclm 

In August 1997, Lretuvos Energa subrmtted a request for a tmff increase This request was 
supported by a forecast of revenue requlrements and a senes of calculations that allocated 
forecast costs mto tmff categones These were translated to English and Bechtel was requested 
to review each of these These are referred to as the Revenue Reqwements Model and the 
Allocabon Model, respecbvely 

The review of the two models The review is limted to methodological issues, both in terms of 
internal consistency and m terms of comphance with the Methodology The reasonableness of 
costs in the submttal are outside the scope of tlvs review 

A 1 REVIEW OF METHOD FOR REVENUE REQUIREMENTS FORECAST 

A 1 1 Overall Comment 

The ongnal LE tmff subrmttal in August 1997 was accompamed by a revenue requlrernents 
forecast The spreadsheet provides a 3-year (1998 through 2000) projection of costs and a 
projechon of the fmancial implicabons of a gven scenmo of average tmff increases over the 3- 
year penod It is not clear how thls scenmo was denved 

A 1 2 Cost Categorlzatlon 

The Revenue Requirements Model categorizes costs into fixed common, vmable common, fixed 
generahon, vmable generabon, and transmssion and dstnbuhon Ths  categomation follows 
the general principles of the Methodology However, smce the costs of transmssion and 
distnbubon are not separated by voltage, there is inadequate data to develop tariffs by voltage 
level However, h s  is accomplished m the cost allocahon model reviewed m Secbon 3 of thls 
appendx 

A 1 3 Prof~t and Loss 

Pro forma profit and loss statements are prepared for the 3-year penod based on the average tmff 
scenmo At the level of average tmffs projected, LE shows a shght profit 

A 1 4 Project~on of Allowable Profit 

The Methodology indcates that a "standard profit" wrll be d e t e m e d  by the Comrmssion A 
table shows the followmg elements of the standard profit 

Compulsory allocabons to the budget 

Profit at the company's dsposihon, including 

Regulatory Ass~stance for Llthuanla A4' 



Sect~on 2 Incentwe Pnce Regulat~on 

- Allocahons to the requlred reserves 

- AUocahons to other reserves 

+ Asset msurance 

+ Investment funds 

- Dividends 

- Annual bonus shares to members of the board 

- Other allocahons - 
The raho of the standard profit to the fixed asset value of power plant and network m u s  
accumulated depreciated is calculated, but does not appear to be the prunary basis for 
d e t e m m g  its sue 

The Submttal provides a calculabon of the standard profit based on an assumphon of self- 
Investment that appears to be approximately 40% However, it does not appear that h s  
cdcdahon enters into the projected tmff scenano 

A 1 5 Fuel Costs 

There are a number of formulas used for the calculahon of fuel consumphon These are not well 
documented nor is thelr rahonale intuhvely obvious It may be that the unexplamed pomons of 
the formulas are addressing allocahons to heat and electricity and allocahons among the fuels 
used a the CHP plants However, thls is not clear 

A 1 6 Cash Flow Analys~s 

Two cash flow scenanos are presented It does not appear that these are required by the 
Methodology The first cash flow projechon serves to Illustrate that the profit levels shown m 
the profit and loss statement are inadequate to support the investment plan projected The second 
cash flow projechon is based on the same mvestment plan It includes a combinahon of 
increased debt financing and a policy of no dvidend payment to balance cash outlays The 
rncreased debt financing also serves to decrease taxes on profits 

A 1 7 Retall Tar~ffs 

The exishng tmff structure is as follows 

1 Residenhal customers 

1 1 Delivery at 0 4 kV 

1 1 1 One-part tmff 
1 1 2 Time-of-use tmff 

1 2 Delivery at 6- 10 kV 

1 2 1 One-part tanff 
1 2 2 Time-of-use tmff 
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Sect~on 2 Incentwe Pnce Regulat~on 

1 3 Special hscount- Consumphon greater than 12,000 kwh per year 

2 Other customers 

2 1 Delivery at 0 4 kV 

2 1 1 One-part tanff 
2 1 2 Time-of-use tmff (2 tune penods) 
2 1 3 Two-part tmff 
2 1 4 Time-of-use tmff (4 hme penods) 

2 2 Dehvery at > 6 kV and cl 10 kV 

2 2 1 One-part tarrff 
2 2 2 Tme-of-use tmff (2 tme penods) 
2 2 3 Two-part tmff 
2 2 4 Time-of-use tarrff (4 tme penods) 

2 3 Dehvery at 1 10 kV and hgher 

2 3 1 One-part tmff 
2 3 3 Two-part tmff 
2 3 3 Time-of-use tmff (4 hme penods) 

The Methodology addresses the development of cost-based tmffs by voltage level and the 
esmahon of costs by hme of use The subrmttal only addresses average tarrffs for residential 
and other customers (As dscussed above, the tarrffs in the submttal do not appear to be related 
to cost factors ) Voltage level and me-of-use factors are not addressed m the submttal 

A 2 REVIEW OF THE COST ALLOCATION MODEL 

The LE cost allocahon model (referred to as the Allocahon Model) took the revenue level 
projechon and allocated them to tmff categories It is our understanhng that the Allocahon 
Model was not ongmally part of the subrmttal, but was provided upon request 

Comments on the Cost Allocahon model are as follows 

The Allocahon Model addresses cnhcal elements of cost allocahon and should be an mtegral 
part of the tanff subrmttal f ihgs  

The Allocahon Model generally follows the electnc energy pncing methodology The 
calculahon of the total income and the customer dfferentiahon by voltage level is done 
accordng to the methodology The model also correctly assigns portion of the transmssion 
and hstnbuhon costs to each voltage level (as described m the Methodology) 

The tmff methodology requres tarrff dfferenhahon accorhng to the hours of electricity use 
into three penods light, medum and heavy load usage It appears that the Allocahon Model 
develops the same three tune penods accordmg to the presented load curves and not 
accor&ng to the predetemed hme Intervals 
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Sect~on 2 lncent~ve Pnce Regulat~on 

There was an attempt to approximate the results of the production simulation model in the 
Methodology by analyzing the effect of shfing a produchon from a peak to an off-peak 
penod It is not clear if ths  part of the Methodology was addressed in the Allocahon Model 
There are analyhcal advantage for both the Methodology and the Allocation Model using 
producbon simulabon model However, h s  would reqlllre development and agreement upon 
slmulaUon assumpbons 

It is not clear if the Allocatron Model calculates the consumer fee introduced m the 
Methodology 

The Allocahon Model introduces a correchon factor accounhng for the yearly inflatron It 
appears that thls factor is not discussed in the Methodology 

Consumphon at each voltage level is an mput to the Allocahon Model The Allocahon Model 
mtroduces cupuczty and economy categones of consumphon at each voltage level These 
categones are not described m the Methodology, and it is not clear how are they denved 

A 3 ADDITIONAL COMMENTS ON THE PRICING METHODOLOGY 

Addhonal comments are as follows 

The Methodology predetemnes the share of costs assigned for three transmssion and 
&stnbution levels It would be more appropriate If these costs were developed by the service 
provider based on actual costs 

It is not clear how the transmssion and dIstnbuhon losses are accounted for in the 
Methodology 

Future development and mplementahon of the methodology should also include 

Assure that the pncing methodology takes mto account load research data (e g , peak load 
responsibdity factors for allocahng costs to customer classes) 

Update the depreciahon and decomrmssionmg accounts The amount of depreciahon has to 
be adjusted to reflect inflahon, and the regulators should venfy that the depreciahon reserve 
is adequate to replace facihhes only and not used to fund operahon and mantenance (O&M) 
costs The decomrmssionlng fund should reflect an adequate amount to return the nuclear 
plant site to its ongmal status when the plant is retxed 

Calculate total expenses, develop costs and pncing for the INPP m a s~rmlar fashon as for 
the rest of the system, addIng expenses such as wages, benefits, matenals for mantenance 
and repms, decomrmssiomng, and depreciahon To calculate depreciation accurately, work 
is needed m reevaluatmg the plant fixed assets 

Develop the pro forma financial statements (including mcome statements, balance sheets, and 
sources and apphcahon of funds) and present them to the regulators Surnmme the 
financial parameters for each service provider to ensure the company's financial health 
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Append~x B Methodology for Develop~ng Cost-of-Service 

B 1 INTRODUCTION 

Based on our review of the hetuvos Energa submttal (presented in Appendlx A), we have 
developed a revised approach to revenue requirements projechon and cost allocahon Thls is 
presented here in Appendx B 

Electricity pnces should send proper economc signals to customers to help them make proper 
economc decisions The methodology presented below follows tlus concept, and tanffs are 
structured m the same fashon The proposed approach is summanzed m an accompanymg Excel 
spreadsheet contmng formulas and all detals of the methodology 

B 2 DEVELOP LOAD DATA 

The first step is to develop load data that would allow approp1-late cost allocahon accordmg to 
voltage levels and customer groups We started with the avalable load data, and were data was 
unavalable made some estrmates to develop the requlred mformation Load input data and 
analysis is presented in Table B-1 

The steps in load analysis were 

Estmate peak and off-peak load 
- Define tune-of-day penods 
- Estunate and separate consumption to tune-of-day penods 
- Assign losses to voltage levels 
- Assign coincidence peak contnbuhons for each voltage level 

All these load analysis steps are essenhal in developing cost based tanffs reflechng hme and 
pomt of energy use 

B 3 DEVELOP ENERGY BALANCE 

The energy balance was developed starhng with gross plant generahon and electrrcity purchases 
Total amount of generahon was reduced to account for station own use and was adjusted for 
transits Next step was to develop sales and losses at each voltage level Information was 
avalable for total system losses and sales, and but not for losses or sales at each voltage level 
We had to eshmate losses and sales by voltage levels and develop system balance by voltage 
level In addihon, we anhcipated the possibility of having two hfferent low voltage (04 kV) 
tanffs, one for residenhal, and one for other customers In order to accomphsh ths  analysis, we 
made an eshmate of these sales In future, it would be desuable for tlus infornabon could be 
obtaned by dlrect measurements at the system The energy balance is presented m Table B-2 
and in graphcal form m Table B-3 
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I Append~x B Methodology for Develop~ng Cost-of-Sennce 

8 Table B-1 Load Data and Analys~s 

I 
I! 
m 
S 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I Regulatory Assstance for Lrthuan~a B-2 

Load Data for 1997 

Sales (GWh) 7299 3 
Peak Load (MW) 1200 est 
Shoulder Load (MW) 1000 est 

04kV 0 4  kV 
(Resldenhal) (Other) 6 - 35 kV 1 10 kV Total 

Consumphon (GWh) 
Peak Penod 328 623 283 226 1460 est 

Shoulder 656 1245 566 453 2920 est 
Off-Peak 656 1245 566 453 2920 est 

Total 1639 3113 1415 1132 7299 

Dstnbubon of Losses Total 
at llOkV 7 1 135 6 1 49 316 

at 6-35 kV 105 199 91 395 
atO4kV 300 569 869 

Total Productron 21 15 4016 1567 1181 8879 
Percentage of 110 kV 22% 43% 19% 16% 100% 

Percentage of 6-35 kV 27% 50% 23% 100% 
Percentage of 0 4 kV 34% 66% 100% 

Note Used for allocahng vanable costs by voltage level 

Colnc~dence Peak (MW) 
Peak (MW) 432 516 192 60 1200 

Percentage of 110 kV 36% 43% 16% 5% 100% est 
Percentage of 6-35 kV 38% 45% 17% 100% 

Percentage of 0 4 kV 46% 54% 100% 

Note Used for aliocahng fixed costs by voltage level 



Appendix B Methodology for Developing Cost-of S e ~ c e  

Table B-2 Energy Balance Data 

1997 data 

(pro~eted) 
Gwh 

1 Gross Generauon 14301 0 1 1 1 4  
1 1  Ignal~na 11509 9 
1 2  Hydro 804 6 
13  V~lmus CHP 342 0 
1 4  Kaunas CHP 45 0 
1 5  Thermal power plants 1599 5 

2 Own Use 2661 0 
Saldo of transrt semce 137 5 

3 Net Generahon 117775 1-2 
4 Network losses 1579 9 

4 1 330-1 10 kV system - 20% 316 0 est 
4 2 35-6 kV system - 25% 395 0 est 
4 3 0 4 system - 55% 868 9 est 

5 Exports (from 330 kV system) 2898 3 
6 Total dellvery to 330-1 10 kV system 88792 3-5 

6 1 Losses at the 330-1 10 kV system 316 0 
6 2 Sales 1132 0 

7 Dellvery to 35-6 kV system 743 1 2 6-6 1-6 2 
7 1 Losses at the 35-6 kV system 395 0 
7 2 Sales 1415 0 

8 Delivery to 4 kV system 5621 2 7-7 1-7 2 
8 1 Losses at the 4 kV system 868 9 
8 2 Delivered to customers 4752 3 8-8 1-8 2 
8 3 Sales to Residenhal Customers 1639 2 
8 4 Sales to Other Customers 3113 1 

Difference 0 0  8 2-8 3-84 

Sales to Other Customers 5660 1 
330-1 10 kV system - 20% 11320 est 

35-6 kV system - 25% 1415 0 est 
0 4 system - 55% 3113 1 est 
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Append~x B Methodology for Develop~ng Cost-of S e ~ c e  

Table 6-3 Energy Flow 

Own Use I 
2661 0 GWh 

1 Transit I 
137 5 G W h ,  

+j Sales I 
1132 0 GWh 

-+I Exports 
-- 

28983 GWh 
-+I Losses 

316 0 GWh 

110 kV system Y 
6 - 35 kV Sales I 

6 - 35 kV system 1415 0 GWh 

Losses I 
395 0 Gwh 

0 4 kV Sales I 
I 47523 GWh 
I I 

Losses I 
868 9 GWh 

B 4 MAKE INPUTS AND SUMMARIZE SYSTEM EXPENSES BY COST CATEGORIES 

The next step was to summarize expense mputs from tanff submttal mto categones Th~s  
process is also known as cost functionalizabon allocates expenses as fmed and variable in the 
following categones system costs, generabon costs, transmsslon and Istnbubon costs, and 
purchased energy costs (see Table B-4) Based on the submttal, several queshons were rased 
that the Comrmssion and the service provider should Qscuss m the course of submttal review 

Are system costs truly representabve of general system costs? 

How should the power purchase costs best be represented m this format? 

How should the costs be separated into transmsslon and Istnbubon funcbons? 
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Append~x B Methodology for Develop~ng Cost-of S e ~ c e  

Table 8-4 System Expense lnformat~on 

System Costs 
1 Vanable Costs thousand Lt 1 1 to 1 9 23371 

1 1 Water 0 
1 2 Purchased Energy 0 
1 3 Repau Expenses 1595 
1 4 Matenals and Suppl~es 0 
1 5 M~ssion Expenses 0 
1 6 Office Semce Expenses 0 
1 7 Trans~t 6322 
1 8 Expenses of'other compames servrce-total 9375 
1 9 Other not menhoned expenses ( 7 )  6079 

2 Taxes thousand Lt 2 1 to 2 7 9210 
2 1 Asset Tax 106 
2 2 Earth Rent Tax 25 
2 3 Road Tax 7718 
2 4 Natural Resources 0 
2 5 Polluhon Tax 0 
2 6 VAT (difference) (7)  0 
2 7 Asset Insurance 1361 

3 Fmed Costs (Including Taxes) thousand Lt 6 1 to 6 5 79629 
3 1 Import expenses 0 
3 2 Depreclahon 2425 
3 3 Salanes 5750 
3 4 Soclal secmty (msurance) 1725 
3 5 Interest on credits 605 19 
3 6 Taxes (2) 9210 
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Append~x B Methodology for Develop~ng Cost-of Serv~ce 

Table 8-4 System Expense lnformat~on (Cont'd) 

Generabon Costs 
4 Vanable Costs thousand Lt 3 1 to 3 9 443 82 

4 1 Water 1509 
4 2 Purchased Energy 203 
4 3 Repar Expenses 34063 
4 4 Materials and Supplles 5048 
4 5 Mission Expenses 125 
4 6 Office Service Expenses 52 
4 7 Transit 0 
4 8 Expenses of other compames servlce-total 2254 
4 9 Other not menhoned expenses (7) 1128 

5 Taxes thousand Lt 4 1 to 4 7 9932 
5 1 Asset Tax 41 14 
5 2 Earth Rent Tax 590 
5 3 Road Tax 298 
5 4 Natural Resources 497 
5 5 Pollution Tax 4385 
5 6 VAT (difference) (7) 48 
5 7 Asset Insurance 0 

6 Fured Costs (Includmg Taxes) thousand Lt 7 1 to 7 5 78632 
6 1 Import expenses 0 
6 2 Deprecrahon 31500 
6 3 Salanes 25 800 
6 4 Social secunty (insurance) 8OOO 
6 5 Interest on credits 3400 
6 6 Taxes 9932 
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Appendix B Methodology for Develop~nq Cost-of-Servce 

Table 8-4 System Expense lnformat~on (Cont'd) 

Transmws~on and Dlstnbuhon Costs 
7 Vanable Costs thousandLt 51to512 159567 

7 1 Electnc Energy 595 1 
7 2 Water 411 
7 3 Purchased Energy 1424 
7 4 R e p u  Expenses 84714 
7 5 Matenals and Supplies 2837 1 
7 6 Meter Changtng Expenses 19992 
7 7 Reduc~ng Losses 0 
7 8 Miss~on Expenses 726 
7 9 Office Service Expenses 601 

7 10 Trans~t 0 
7 1 1 Expenses of other companies servlce-total 10326 
7 12 Other not menhoned expenses (7) 705 1 

8 Taxes thousand Lt 6 1 to 6 7 28153 
8 1 Asset Tax 26425 
8 2 Earth Rent Tax 390 
8 3 Road Tax 613 
8 4 Natural Resources 0 
8 5 Polluhon Tax 260 
8 6 VAT (difference) (7) 25 1 
8 7 Asset Insurance 2 14 

9 F w d  Costs (Includmg Taxes) thousand Lt 8 1 to 8 5 239853 
9 1 Import expenses 0 
9 2 Depreciahon 89200 
9 3 Salmes 94100 
9 4 Soc~al secunty (msurance) 28400 
9 5 Interest on credits 0 
9 6 Taxes 28153 
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Appendix B Methodology for Developing Cost-of Service 

Table B-4 System Expense lnformat~on (Cont'd) 

Purchased Energy Cost 
9 W/O Fuel ( F d  Cost) thousand Lt 9 1 to 9 3 375191 

9 1 Ignallna 361 140 
9 2 Vlln~us CHP 9898 
9 3 Kaunas CHP 4153 

10 Fuel Pnce 
10 1 - 1 ton of heavy fuel 011 Lt/t 346 
10 2 - 1000m3 natural gas W1000m3 335 
10 3 - other fuels (onmuhon) Ltlt 216 

- nuclear fuel ct/kwh 2 26 

1 1 Purchased energy ml kwh 
11 1 from Ignallna NPP 10421 
11 2 fiom Vllmus CHP 247 
11 3 fiom Kaunas CHP 41 

1 1 Export Pnce Lt/kWh 8 15 

12 Fuel Used 
12 1 -natural heavy fuel 011 lOOOt 215 
12 2 -natural gas m l  m3 95 
12 3 -other fuel sorts (onmuls~on) lOOOt 38 

Fuel CostflrWh 
Ignallna 
Vllnlus CHP 
Kaunas CHP 

Fuel Cost 
for purchased electncr fy  
Ignallna 
V h u s  CHP 
Kaunas CHP 
otherfuels 

-natural heavy fuel oil 
-natural gas 
-other fuel sorts (onmuhon) 

Total 

thousand Lt 
2 26 
6 7 
7 4  

thousand Lt 
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Appendix B Methodology for Developing Cost-of-Semce 

B 5 CALCULATE COST-BASED REVENUE REQUIREMENTS 

After summanzing system expenses, we buult a service provider revenue reqwement that 
accounts for export revenues, profits, VAT and government duty (see Table B-5) The level of 
profit was taken duectly from the subrmttal and was not venfied aganst the investments or other 
system requements Th~s analysis wdl be performed in the process of developmg an incentwe 
tarrff methodology 

Table 8-5 Revenue Requ~rement Calculat~on 

Gwh 
1 Sales 10197 6 

1 1  Sales to Other Customers 5660 1 
1 2  Sales to Residenual Customers 1639 2 
1 3  Exports (from 330 k V  system) 2898 3 

Costs thousand Lt 
2 Fured Costs 

2 1 System 78268 
2 2 Generanon 78632 
2 3 Transmssion and D~stnbuhon 239853 
2 4 Purchased Power 375191 

3 Vanable Costs 
3 1 System 2337 1 
3 2 Generanon 44382 
3 3 Transmssion and Distnbunon 159567 
3 4 Fuel Costs 369481 

Total System Costs 1368745 
Revenues from Exports 236088 
System Costs after Exports 1 132657 

Profit (Includmg Tax) 1OOOOO 
Percentage of System Costs 8 83% 
VAT 186747 
Government Duty 12327 
Revenue Reqturements 1431731 
Average Tanff (ct/kWh) 19 6 

Transrmss~on and D~tnbut~on Cost Allocahon 
Fixed Vanable 

110 kV  (32%) 76753 51061 
6 - 35 kV  (32%) 76753 51061 
0 4 kV  (36%) 86347 57444 
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Appendrx B Methodology for Developrng Cost of-Semce 

B 6 DISTRIBUTE EXPENSES BY VOLTAGE LEVEL 

Distnbuhon of transrmssion and dstnbubon expenses by voltage level was done accordng to the 
service provider allocabons As shown in Table B-6, 32% of expenses was allocated to hgh 
voltage levels (110 kV and above), 32% was allocated to medurn voltages (6-35 kV), and the 
remmmng 36% was allocated to low voltage dstnbuhon network 

Allocabon of expenses for general system funchon, for generahon, purchases, and fuel was done 
accorhng to consumption includmg losses at each voltage level The most important question in 
the allocabon process is how to allocate cost of IgnAna NPP, and revenues from the sales of 
electricity For thls analysis we used the same allocahon between the fured and vanable costs as 
was presented m the submttal Revenues from the sales of electrrcity were also allocated in the 
same proporhon However, h s  issue requlre more analysis by the Comrmssion 

Based on allocabon of expenses, we calculated costs for umt of consumphon at each voltage 
level Fried costs were represented as demand charges, whlle vanable cost are represented as 
energy charges Costs were also calculated for the case when all costs are rolled into the energy 
charge 
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Append~x B Methodology for Develop~ng Cost-of Servrce 

Table 0-6 Allocat~on of Costs by Voltage Level 
Allocate Costs by Voltage Level (thousand Lt) 

Costs 

System 
Generatton 
Purchases and Fuel 
110 kV (32%) 
6 - 35 kV (32%) 
0 4 kV (36%) 
Total Cost 

Cost Allocahon 

For 1 10 kV 
System 
Generahon 
Purchases and Fuel 
110 kV (32%) 
6 - 35 kV (32%) 
0 4 kV (36%) 
Total 

For 6-35 kV 
System 
Generatton 
Purchases and Fuel 
110 kV (32%) 
6 - 35 kV (32%) 
0 4 kV (36%) 
Total 

For 0 4 kV (Other) 
System 
Generahon 
Purchases and Fuel 
110 kV (32%) 
6 - 35 kV (32%) 
0 4 kV (36%) 
Total 

For 0 4 kV (Res~denhal) 
System 
Generahon 
Purchases and Fuel 
110 kV (32%) 
6 - 35 kV (32%) 
0 4 kV (36%) 
Total 

I Total Cost 
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Append~x B Methodology for Developrng Cost of -Se~ce 

B 7 CALCULATE DEMAND AND ENERGY TARIFFS BY VOLTAGE LEVEL 

The next step was to calculate tmffs by voltage level - including not only costs but also profits, 
VAT, and government duty Tmffs are presented in Table B-7 

Table B-7 Demand and Energy Tarrffs by Customer Class 

Demand 
Demand Energy Rolled ~nto 

(LtkW-year) (ckwh) Energy 
110 kV 49 1 6 84 9 44 
6-35 kV 576 7 89 15 70 
0 4 kV (Other) 691 9 42 20 87 
0 4 kV (Residenbal) 691 9 42 27 63 

Note Tarns mclude cost-of semce, profit, exclse duty, and VAT 

8 8 CALCULATE TIME-OF-USE TARIFFS 

Tmffs were further dvided into hme-of-use tanffs based on estimated demand charge allocabon 
by hme-of-use (Table B-8) We defined three hme penods (peak, shoulder, and off-peak) and 
estmated rllstnbuhon of demand charge to each time penod Defimng appropnate bme penods 
and demand allocabon reqwes further analysis by the service provider and the Comrmssion 
tmff experts As part of the analysis, we also made reconc~liation of revenues using both 
methods to venfy that they sahsfy service provider requlred revenues 

Table B-8 T~mesf-Use Tar~ff s 

Assigned 
Demand 0 4  kV 04kV 
Charge llOkV 6-35 kV (Other) (Residenhal) 

Peak Penod 60% 14 65 31 33 43 78 64 05 
Shoulder 30% 8 79 13 75 18 01 23 08 
Off-Peak 10% 7 49 9 84 12 28 13 97 

Note Demand charge rolled mto energy tanffs 
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B 9 CALCULATE MARGINAL COST-BASED REVENUES 

As the last step, we calculated service provider revenues using marginal cost prrcing method For 
&us example we used marpal  cost pnces from an earher tanff study of the Lthuaruan power 
system Gthuama Energy Pncing Study, by Kennedy and Donlun Power, 1994) Since the 
L~thuman power system has some umque charactenshcs, &us exercise was performed to 
compare cost-based revenues with marg~nal cost-based revenues (Table B-9) 

The results show that current over-capacity, both in generabon and transmssion capabilities, 
would result in low ad&bonal operabonal and investment costs to sahsfy marginally increased 
consumpbon Th~s  lower marginal costs result m much lower marginal cost based tanffs, and 
lower service provider revenues 

Table B-9 Marg~nal Cost Prlc~ng and Revenues 

Margmal Costs 
Exchange Rate (Lt/$) 400 

GeneraBon 330 kV llOkV 6-35 kV 04kV 

Peak Penod 1 43 1 45 1 50 1 56 1 64 
Shoulder 100 1 02 1 05 1 09 1 15 
Off-Peak 100 1 02 1 05 1 09 1 15 

In Lthuman ckWh 

Generation 330 kV 110 kV 6-35 kV 04kV 

Peak Penod 5 72 5 80 600 6 24 6 56 
Shoulder 400 4 08 4 20 4 36 4 60 
Off-Peak 400 4 08 4 20 4 36 4 60 

Note Maqgnal Costs from Kennedy & Donkm Power Tanff Study - Scenano A (US &Wh) 

Revenues Uslng Margnal Costs (thousand Lt) 
04kV 04kV 

1lOkV 6-35 kV (Other) (Rendenbal) 

Peak Penod 13584 17660 40843 21506 
Shoulder 19018 24678 57280 30161 
Off-Peak 19018 24678 57280 30161 

Total Revenues 355868 
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Appendix C Methodology Incorporating 
Incentive Pricing - Electr~city Example 

Objectrve To provide the Llthuanran Natronal Control Commiss~on of Prices for 
Energy Resources and of Energy Actrvrt~es rn Lithuania (NCC) wrth a 
realrstrc example of how to apply rncentrve regulatron to the electrrcrty 
power sector 

INTRODUCTION Cost-based kmff methodologies focus on rembursmg energy service 
providers with some combinahon of projected and actual costs Such 
methodologes are a sipficant improvement over tmff-sewng based 
p m d y  on polihcal and social considerahons However, they have the 
shortcomng that they do not provide fmancial mcenhves to service 
providers to reduce costs 

Incentwe methodologes provide such mcenhves m the followmg way 
tmffs are set at a constant level m real terms, or some molficahon 
thereof, for a penod of several years The service provider is then 
allowed to remn the profits if costs can be decreased dunng th~s  tune 
Conversely, the service provider will have reduced profits if costs 
cannot be contuned 

Some important queshons that should be considered in applying 
mcenbve tariffs include 

What sort of costs are best controlled by mcenhve regulahonv 

What hme penod should be used between reviews of costs covered 
under incenhve regulaQon9 
What is the appropnate form of incenbve regulahonv 

Incentwe regulatrom The costs that are best regulated under an mcenhve tmff scheme are 
Appl~ed to costs that those whch are to some degree under the control of the service 
can be controlled provider Investment and labor costs both fall under ths  category 

However, fuel costs are often dnven by factors far outside the control of 
in&vidual service providers are generally not good canldates for 
regulahon under incenhve tarrffs 

Cost review perlob The hme penod for tanff review under Incentive tariffs must be long 
Mtn~murn of three years enough for service providers to implement cost-saving measures and 

r e h e  some benefit from them On the other hand, the longer the 
review penod the greater the impact of settmg the incenhve tmff at the 
"wrong" level Ths  is part~cularly mportant m tunes of volatde costs 

Dlfficutt to regulate or when underlymg costs are not well understood Five years has been 
on prlce rf sales are typical for the review penod for mcenhve electricity tarrffs m the UK 
hlghly uncerta~n Three years represents about the m m u m  length of the review penod 

Most apphcat~ons of mcenbve tmff methodologies focus on keeplng 
prrces at a constant real level and are referred to as "pnce cap" 
methodologies However, dunng tunes of sigmficant economc 
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uncertamty, a "pnce cap" approach can result m volatde revenue levels 
for the service provider due to uncertamty m future sales In such a 
situation, an incenbve methodology can focus on rnantanmg revenue 
levels l h s  is referred to as a "revenue cap" approach 

Tb~s  appenhx shows the application of an mcenbve methodology in the 
Lithuman electrrc power sector We feel that an incenbve 
methodology is appropnate for only some of the costs experienced m 
the Lithuman power sector The example presented shows how cost- 
based and incenbve regulabon can both be utdized to reflect the 
Qfferences m control the service providers have over vmous types of 
costs 

A three-year review penod is used in the example In part this has been 
done to reduce the size of the example However, we thrnk that h s  
may be an appropnate review penod for an ~mbal implementabon of 
incenbve pnce regulabon gven some of the cost uncertambes in the 
sector The example shows all enbbes entenng a three-year review 
penod at the same tune In pracbce, h s  would probably not be done, if 
for no other reason than to level of workload of regulatory personnel 

The example also uses a "revenue cap" approach Ths  approach was 
used based on &scussions with the NCC concermng uncertanhes over 
future electncity demand 

The example IS presented in an Excel spreadsheet (METHOD2 XLS) 
Tables m h s  appendm are excerpts from thls spreadsheet Each table 
is followed by a hyperhk to the appropnate part of the spreadsheet to 
assist those you may want to study the spreadsheet and report together 
(Contents of Electncltv Methodology S~readsheet) 

THE 
LITHUANIAN 
POWER 
SECTOR 

The Lthuaman supply system has undergone a number of 
orgamzahonal changes over the past few years and future changes are 
planned At present there are three separate generabng compmes that 
sell to Lietuvos energia (LE) whch operates some generabng capacity 
as well, makes all internahonal purchases and exports, operates the hgh 
voltage (1 10 and 330 kV) transmssion system, and the bstnbubon 
system There are seven Qstnbubon subsiQanes Th~s  structure is 
shown in Figure C- 1 

Ignalina Nuclear Power Plant (NPP) is the largest generabng source at 
2x1300 MW and is 100% state-owned, It is much larger that the needs 
of the country, with a domeshc peak load of about 1200 MW Ignahna 
produces over 90% of the energy reqwrements of the country with spare 
capacity for export 

LE is ajoint stock company (86% state-owned and 14% pnvately 
owned m 1997) The Kruonls Pumped Storage Plant provides regulabon 
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on the system The large size of the Ignalina units with respect to 
system size results in large reserve reqwements The 1800 MW 
Lthuman Power Plant provides a major porhon of tlus reserve LE 
also operates the Kaunas Hydro Plant (400 MW) and the M a z e h a  
CHP wluch serves the M a z e h a  011 Refinery 

V h u s  Comblned Heat & Power (CHP) and Kaunas CHP are operated 
as separate mumcipally-owned compames Then operahon is necessary 
for hear supply Then lugh incremental cost m companson with 
Ignahna causes  the^ electncity output to be h t e d  to what is 
compaQble with CHP operaQon 

figure GI- Muan~an Power Secfor 

Jgmlum Nuclear Power Plant i - 
NCC has full authority for developing retal pnces for electncity and for 
approving pnces from independent CHPs However, the responsibility 
for pnc ig  of Ignalma power is somewhat less focussed Transachons in 
1997 between Ignahna NPP and LE are based on Power Sale and 
Purchase Agreement signed by the p m e s  m 1997 An agreement for 
sales m 1998 was signed by the parbes m January Pursuant to the 
Agreement, the Lithuman Government issues a decree approvmg the 
average purchase pnce for the year The Mmstry of Economcs issues a 
quarterly decree approving dfferenhated purchase pnces and providmg 
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for the purchase by LPC of all power produced by Ignalina NPP The 
purchase ptlce is further approved by the Wmster of Economy and 
finally, the NCC 

M E  OVERALL 
METHODOLOGY 

lncenbve pncing 
based on %year 
financ~al project~ons 

Pr~c~ng projected for 
each year based on 
Incentive component, 
adjusted for ~nflation, 
and other projected 
costs 

Errors in project~ng 
inflahon, sales and 
non-incentive costs 
corrected each year 

The overall methodology, combmng cost-based and incent~ve 
approaches is illustrates in Figure C-2 
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R k r t o  each 3 year revkwcyck 

Allocate costs to hdividnnl 
generation, trnaPmtrsion, and 

dlstdbntlon entltks 

+ 
For each cost category, desigmte 

plrcldDge to contmUed lmder cast 
based regulation and percentage to 

be underincentive regolntlon. 
4 

Conduct &u&l projeetbns 
detendw reasonnbk level of prom 
and project revenue reqrdrrments 
Conduct analysb in r e d  c u n e q  

&IIW Idtntffy I C V t l l K  R@U&?UIS 

to be regulated under both cost based 
and imatlve regulation. 

1 
At begindog of tirst year At end of llrat year 

A w t  revenue reqdremnts under 
btcentlve regulation by projected 

inllll(bnmblus prodnctivtly 
fmpovement factor 

A w t  revenue reqdnnents d e r  
cost based regulation by projected 

iallntion. 

4 
D e t e d n e  ta* based on projected 

costs and saks 

W 

A m t  revenoe requirements Mder 
incentive regulation based on 

difference betwe.cn projected and 
actual inflation 

4 
Adjust revenue requlrrments under 
cost based regulation by difference 

betncen projeetiom and actual 
aUoasMe values 

4 
A w t  by affect of dinereaee of 

prof cted and aetunl sales on 
revenue 

At beginning of second yea At e d  of second year 

A w t  revenue requirements under 
btcentive regulation by projected 

hiJa(bn miws prodnctivtly 
impovement factor @PI X) Add 

adpstmeaLP from previous year dlth 
interest at  the short term ioterelt 

mte 
A 

Adjust revenue reqlllnnents under 
cost based regulation by projected 
Mation Add ad&tments from 

previous year with loterest at  the 
short term interest rnte 

Determin taritIs based on projected 
costs and saks 

-b 

Same proeedm in thfrd year as in 
second year 

= 
Revkw actual costs under incenbve 

regulation forawtment  in nest 
incentive tariffperiod. 
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figure G2 Overa//MethodoIogy 

Some of the key features of the methodology are 

w Reqwes that there be an accounhng separabon of the 
generabon/purchasing, transmssion and lstnbution func~ons of 
LE Thls is in hne with plans that are underway and are requlred for 
membershp m the European Umon 

w Allows mulhple generators and Qstnbutors 

w Allows a dual generahng/purchasmg funchon for LE, reflechng the 
current situahon However, no changes in the basic approach are 
required should further &vestment of generation assets be requlred 
of the generahon purchaser 

m Allows vanahons in the degree that mcenhve pncmg be apphed 
' h s  can be done by cost category to reflect such factors as the 
degree of control that a service provider has over a parhcular type of 
cost Thls vanabon can also be apphed to a service provider as a 
whole to reflect the Qfferent degrees of authority that NCC may 
have over the pnclng of vanous service providers 

The review cycle for costs under mcenbve regulahon in the example is 
three years However, only slight changes to the METHOD2 XLS 
worksheet are requlred to accommodate review cycles up to five years 

Revenues for exports are accounted for as negahve costs of LE 
generahon and transmssion Transit sales are accounted for as negahve 
costs of the transmssion system If the costs reported by CHPs include 
the costs associated with heat produchon, the heat revenues count as 
negahve costs of CHP providers Any projected subsihes are 
accounted for as negahve costs for purposes of tanff calculation 

THE EXAMPLE We have developed a realisbc example of how tbs  methodology could 
be applied in Lthuama In developmg h s  example we used LE 
financial results for 1997 presented m Intemabonal Accountmg 
Standards Financial results for Ignalina NPP, Vdnrus CHP, and 
Kaunas CHP were based on a m d  1997 f h g  to NCC whch projected 
costs for the year 

We further Qsaggregated LE financial results to generahodpurchasing, 
transmssion, and to seven Istnbubon subsidlanes The assurnphons 
used in tbs  Qsaggregahon are shown in the METHOD2 XLS 
spreadsheet (1997 Financial Results), however, it is expected that m the 
actual applicahon of the methodology, accountmg data will be avalable 
for the mlvidual enhhes Tmffs were eshmated by voltage level 
Assumphons were made to convert sales data by customer category to 
voltage-level sales (Transformation of Customer Categories to Voltage- 
Level Sales) 
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The key assumphons in the example are 

D Domeshc sales wdl increase at an average of about 4% per year 
over the next three years (Proiected Retal Sales) 

Exports wdl be at the 3000 GWh level a t  a pnce of 6 ct/kWh in real 
terms and transit sales wdl be 150 GWh per year at a pnce of 1 
-ct/kWh (Prolected Exports1 Transit Sales , Proiected ExporUTransit 
Pnce) 

w The costs reported for providers of both heat and electrrcity were 
assumed to reflect the allocated cost of the electslcity component 
Therefore, projected heat sales and pnce for the various CI-IPs were 
projected to be zero (Proiected Heat Sales, Pro~ected Heat h c e )  

There were no projected subsides to any of the service providers 
(Proiected subsidy) 

DESIGNATION OF It is possible to designate how each cost category is to be regulated It 
REGULATORY can be subject to cost-based (1 e , cost-reimbursable and reviewed on an 
APPROACH BY annual basis), contribute to an incentive level, or some combination 
COST CATEGORY The assumphons used in the example are shown m Table C-2 for LE 

generabon, transmssion and Istnbuhon Assumphons were also made 
for Independent generators, but not shown m the table because of space 
considerahons 

(Note Values shaded gray m the tables presented in the hard-copy 
versions of th.~s appenduc represent mput requirements ) 

Table G2 Allocatton of Costs to Cost-based andlncenfive Regulatton 

A part~cular cost 
category can be partly 
cost re~murs~ble w t h  
the remainder subject 
to ~ncentlve regulation 

Regulation Tyoe 
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Some examples will be Qscussed to Illustrate how ths  can be apphed 
If NCC judges that fuel costs are largely beyond the control of the 
service provider, they can destgnated as 100% cost-based This means 
that fuel costs would be cost-reimbursable Pncing would be based on a 
projecbon of these costs and be revtewed on an annual basis We refer 
to th~s  as cost-based regulaQon 

On the other hand, NCC may judge that matenal and supply costs are 
well w i k  the control of the service provider As such they would 
contnbute to a fixed revenue level that would be held constant m real 
terms over the three-year cost review cycle Reduction of such costs 
wlll contnbute to increase profits for the service provider dmng the 
three-year penod 

It may be appropnate to regulate some cost categones under a 
combinahon of the two approaches In the example, export revenues 
(accounted for a negahve costs) are designated as 25% mcentive-based 
and 75% cost-based If export revenues are hgher than projected 
dmng the three-year penod, 25% of the increased revenue would go as 
profit to the LE and 75% would go to reduced cost that would flow 
through to retad tanffs 

Vanable and fmed costs are also defined by cost category Allocation to 
fixed and vanable costs 

The next sechon addresses the financial projechons of the inQvldual 
service providers 
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FINANCIAL 
PROJECTIONS 

Other Projecbons 
~eneratlon- lanal~na 
NPP - 
Generation- Vilnius CHP 
Generatlon- Kaunas 
CHP - 

Ddnbutlon- Vilnius 
Dlstnbutlon- Kaunas 
D~strlbut~on Klar~eda 
Dlstnbutlon- Slaulla~ 
Dlstrlbutlon- Panevezvs 
Dlstnbut~on- Alvtus 
Dlstr~butlon- Utena 

Three-year financial projechons are requred for each of the service 
providers The key factors m these projections are the level of sales, 
investment requrements and method of financing, and projecbons for 
each operabng cost category Table C-3 shows the projection for the 
generabonlpurchasing component of LE 
TWe G3 financfal Projeccf/on for l E Genera6on 

Year I 1 21 Description 
Genent~on and purchases 
(GW h) 

I I I I 

I old invcsrmcnt I I4 I 14 1 I 4  I B81 ( I 

Adjustments 1 B14i 
Heat saks 01 01 0 B151 

Won saks 1501 150 150 B161 
Subs~dtcs Q] P Q B171 

Total operating erpcnae to be 
allocated to d o m c s l ~  

gcneratwn 715 728 735 Bl81 aum ( ' 1 1  B7r B121) 

Generation- hetuvos energla 
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Table C-4 illustrates the eshmahon of a reasonable profit level for h s  
entlty In traditional US tatlff settmg, a reasonable profit level is 
deterrmned by a regulated return on investment Ths approach depends 
on a hgh level of confidence in hlstoncal accounhng and relahvely low 
levels of inflahon For these reasons, we do not h n k  that h s  approach 
is currently appropnate for Lithuatua We have selected two tests to 
detemne the level of reasonable profit, both of whch have to be met 

Investment Requzrements Test- The first test is to ensure an adequate 
level of self-mvestment and meet exlsOng debt service The two 
sources of mternal cash generation are depreciaoon and net profit 
These can be used to for new mvestment after paymg pnnciple on debt 
(merest is expensed in the financial projection), hvidends and mcome 
taxes The calculaOon in Table C-4 shows the profit level requlred to 
meet the 40% self-mvestment target of the financial projechons 

Table C-4 Esfrmatron of Reasonable Profif and Overa//Revenue Requ~rements 
for L E Generatloo 

l ~ o t d  kquned Revenue I 7431 751) C17i I I 

Calculation of Profit Level and Total Revenue Requirements 
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Profitabzlzty Test- As previously &scussed, Defimg the rate of return 
on exlsbng assets is problemabc due to quesbons of asset value 
However, new mvestrnents fully reflect market value and it is important 
that total net profits allow an adequate return for this new mvestment 
l h s  is important whether or not strategic mvestors are being attracted 
or whether debt financing is being secured 

In the example, the Investment Requirement Test is imbally the 
deterrmnant of the level of profit, the Profitabhty Test is key after the 
first year Other tests can be devised 

The same tests are used for all service providers in the example It is 
possible to allow varying degrees of profit amongst servlce providers 
However, if h s  is done, there is a danger of unequal treatment m 
appearance if not in substance 

Table C-5 shows the allocation of costs to those that are to be subject to 
cost-based regulabon and those that are to contribute to the mcenbve 
revenue level based on the assumphons discussed previously and shown 
m Table C-2 

Table G5 AlIocabon of Costs to Cost-based and /ncenfhebase Categories 

Allocahon of Costs to Transfer Pr~cinn Categories 
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GENERATION 
PRICING 

Incen6ve regulat~on 
Costs estrmated based 

on projected Inflation 
Adjustments made 
based on drfference 
between projected and 
actual rnflatlon 

Cost-based 
regulabon 
Adjustments made 
based on differences 
between projected and 
actual 

Yearly adjustments 
Charged ~nterest at 
short-term interest rate 

The financial projechons provided by the generators provide eshmates 
of future costs in real terms for the three-year penod Those costs 
whlch are subject to cost-based regulahon are reviewed annually and 
adjusted approprrately Those that are under incentwe regulaoon are 
adjusted by only the inflahon rate as measured by some agreed-upon 
index m u s  a produchvity improvement factor set by the regulator 

Table C-6 dlustrates h s  process for the frrst year for the 
generahon/purchasmg component of LE and for Ignahna NPP The 
same calculahons are made for all generators 

Four columns are shown The first represents projecbons made at the 
begmmng of the year The second shows actual values at the end of the 
year The t h d  column shows the requlred adjustments for the next 
year to reflect dmcrepancies between projected and actual values and 
the fourth shows how the adjustments are apphed at the begmng of 
the second year The first column would be fill out at the beginrung of 
the three year review perrod for purposes of generahon pnce and retad 
tmff calculahon Columns 2 through 3 would be filled out at the end of 
the first year Column 4 would be used to detenntne generahon prrce 
and retal tarrff calculahon at the begmng of the second year 

Tabfe G6 Genera- Payments and Cost A&ustments 

Generabon Daments and cost adiustments 

The table refers to cost adjustments and revenue adjustments There are 
two types of cost adjustments The first is associated w~th costs under 
mcenbve pnclng Adjustments assoc~ated with these costs are 
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calculated to reflect Qfferences in inflation projected at the beginnxng of 
the year and what was actually experiences Adjustments to costs under 
cost-based regulabon are based on Qfferences between projected and 
actual values 

The incentwe methodology used m thls example is intended to provide 
a level source of revenue to cover costs subject to ths  type of 
regulabon Pncing is based on projected sales If sales drffer from 
projected values the amount of revenue avsulable to cover costs under 
incenhve regulation wlll also vary Revenue adjustments are made at 
the end of the year to correct for thls 

Table C-6 shows the calculabon of generabon pnce by independent 
generators, the contnbubon of LE genera~on/purchasmg to retad tmffs, 
and the requlred revenue adjustments based on lfferences between 
projected and actual sales 

LE Generabon costs Table G7 Generagon Rewenue Ad/ustMenfs and Contribufron to Retail Tar- 
include purchases 
from other 
generators 

Therefore, as costs 
represent full impact 
of generation on 
retall tarrffs 

Modfications to 
methododology 
would be requlred d 
individual generators 
were allowed to 
contract directly w ~ t h  
distributors 

Drfferential Impact 
on retall tariffs based 
on losses by voltage 
level (losses) 

Generabon revenue adiustrnents contnbubon to retad tmff 

Revenue adjustments are made on Line Gp for L~etuvos energla and Ie 
for Ignalina NPP The fracbon of the mcentive-regulated costs that are 
vanable is based on the fixed and vmable allocabons discussed earlier 
(Allocabon to fixed and vanable costs ) 

Regulatory Assstance for Llthuanla G12 



Appendlx C Methodology lncorporatlng lncentwe Prlclng- Electrrclty Example 

In the case of costs subject to cost-based regulation, some hgher (or 
lower) costs may be due to kgher (or lower) demand Cost adjustments 
made previously to reflect these hgher (or lower) costs are offset by 
hgher (or lower) revenues If the projected per w t  cost were to be 
acheved, cost adjustments under cost-based regulaQon would be 
completely offset by revenue adjustments 

On the other hand, under a revenue cap, the only cost adjustment to the 
amount of revenue mtended to cover costs subject to incenhve 
regulation is for hfferences in projected and actual inflabon If demand 
is lugher (or lower) the cost adjustment is not affected However, to the 
extent that some vanable costs (1 e , costs varying with demand) may be 
subject to incenbve regulabon, hlgher (or lower) demand should affect 
the amount of revenue allowed to cover these costs For example, if 
20% of the mcenhve-regulated costs were vanable, an increase m 
demand over projected values of 10% should result in a 2% increase in 
revenues to cover these costs The mcreased demand wlll result in a 
10% mcrease so that the necessary per unit revenue adjustment should 
be 8% (1 e , 10%-2%) 

The following equahons show the per umt adjustments made under each 
type of regulahon assumng no discrepancies between projected and 
actual inflabon and no hfferences in costs other than those that are 
demand-related 

lbdmn m menelre m pnopcted and a d d  demandand ~ s u k g  neverue rbaqge d 

EkxtIon lbdmn Ne~ssary 
R e k  Fbdmn 

chaw cost 
W e e d  levem 

w o f m -  sne 
mmst aiytlnd 

neverue aiyhd 

*-d 
W-based Al B1 B1W Bl*d d AV(Al+A2)*a 

Zmentrve A2 B2 B2W 0 d - B2W A2J(Al+A2)*(1-B2)* d 

cP"(l-A2/(Al+A2)*B2) 

In the case of costs under cost-based regulation vanable costs will 
change accorhng the to amount of demand change and wlll be reflected 
directly in the annual cost adjustment Revenues will vary accordmg to 
th~s demand change and will be adjusted accordmgly The total 
adjustment is the frachon change m demand tunes the frachon of costs 
that are fixed (1 e , one mnus the frachon of the costs that are vanable) 

Incentwe-regulated costs receive no cost adjustment m the case of 
projected versus actual demand hfferences However the demand per 
umt revenue adjustment is made such that the total adjustment in the 
frac~on change m demand hmes the fracbon of costs that are fixed as in 
the case of costs under cost-based regulabon 
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Methodology lncorporat~ng Incentwe Pr~c~ng- Electrlctty Example 

TRANSMISSION 
PRICING 

Why are costs 
subject to cost-based 
regulatron negatwe In 
example' 
1 Transit sales and 
transm~ssion share of 
export revenues are 
treated as negative 
costs 
2 75% of these 
revenues subject to 
cost-based regulation 
3 Other costs subject 
to cost-based regulatron 
(primarily taxes) are 
small 

The denvahon for the weighted average revenue adjustment, used in the 
spreadsheet is given 

The selection of "revenue cap" over "pnce cap" for incenhve-regulated 
costs was based on the judgement that only a small part of these costs 
were demand-related (1 e , less than 25%) If a larger pornon of the 
costs are demand-related than assumed in the example, it may be 
appropnate to use a "pnce cap" approach 

The cost and revenue adjustments for transrmssion and Istnbubon are 
analogous to those for generahon 

The generation pncing approach presented above may become less 
necessary when the Lithuman power is less dormnated by a single 
supplier and competlhve elements are Introduced However, the 
transmssion system wdl rematn a natural monopoly and non- 
l scnmatory  pncing wdl be a cnbcal to the introduct~on of 
compeMion 

In h s  methodology, financial projecbons for the transmssion system 
are made analogously to those of the vanous generators (Transrmssion 
/I10 & 330 kV)) The calculahon of transmssion payments and annual 
adjustments and then- impact on retad tanffs is shown in Tables C-7 and 
C-8 

Table 6 8 Transm~ssion Payments and Cost Ad/ustments 

Transrmssion pavments and cost ad~ustments 
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Append~x C Methodology lncorporat~ng Incentwe Pncng- Electr~clty Example 

Dlfferent~al Impact 
on retall tariffs based 
on losses by vottage 
level (losses) 

DISTRIBUTION 
PRICING 

Table B 9 Transm~ssion Rerenue Ad/ustments and Confr1b~6on to Retar/ 
Tar& 

Transrmsslon revenue adiustment and contnbubon to retail tmff 

Table C-10 shows the fust-year payments and cost adjustments for the 
Vilmus and Kaunas drstnbution subsi&arres of LE The adjustments to 
reflect hfferences in projected and actual sales and the unpact of 
hstnbution on retal tarrff are shown m Table C-1 1 Analogous 
calculahons are made for other hstnbuhon subsidrarres 

Table GI0 D~sfkibufron Payments and Cost Ad/uimenfs 

D~stnbuhon payments and cost adlustments 
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Table GI1 Dis@ibuiron Remnue Ad/ustments and Contribution to Retail 
Tarfls 

Distribution revenue adiustment and contribution to retarl tmff 

Appenduc C Methodology lncorporat~ng lncent~ve Pmng- Electr~clty Example 

Drfferenct~al Impact 
of drstr~bmon costs 
on tarrffs by voltage 
level based on 
assumed ratros 
(Relat~onsh~~ of retall 
tarrfk to 11 0 kV 
tariff) 

Rat~os can be based 
on marglnal cost 
studles, cost 
accountrng by 
voltage level, and/or 
comparisons wrth 
other countrres 
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Append~x C Methodology incorporat~ng Incentive Prlclng Electr~crty Example 

TRANSFER 
PAYMENTS 

Generat~on and 
transim~sslon prices 
and retall tarrffs 
based on annual 
project~ons and 
corremons from 
prevrous years 

Revenues based on 
prices and actual 
sales 

Dmng the cost revlew penod, pnces for generabon and transmssion 
services and retal tmffs are set at the b e g i m g  of the year based on 
projecbons Adjustments are made at the end of the year for use m 
pnce and tmff settlng for the next year Table C-1 1 summarues thls 
process for payments to generators and the transmsslon enbty for the 
three year penod The table is based on assumed actual values for 
milahon, costs subject to cost-based regulaaon and sales The 
"adjustments from previous year" shown for each entity is the sum of 
all cost and revenue adjustments  the^ calculation 1s shown in Tables 
C-6 and C-7 for generaaon and Tables C-8 and C-9 for transrmsslon 

T& GI2 Payments for Generation and ~ a n s d o n  

Generation and Transmsslon Pavments 
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Append~x C Methodology Incorporabng lncentlve Pnc~ng- Electnclty Example 

Table C-13 shows the payments for show the payments for generabon 
and transmssion services made by each Qstnbubon subsldary, thelr 
charges for distrrbubon services and final average tanffs 

Tab18 C 13 Total Payment Summary by Distr~brbun SubsiCary fm~//ions f Lnas) 

Regulatory Ass~stance for Llthuanla 
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Appendrx C Methodology lncorporat~ng lncent~ve Pr~ang- Electrrcw Example 

RmAIL TARIFFS 

Example only- 
These results should 
not be used to 
determ~ne pnclng or 
measure performance 
of lndlv~dual generators 
or d~stnbutors 

Table C-14 summmzes the resultmg retad tanffs by voltage level and 
the contnbuhon of the charges of vmous servlce providers to those 
tanffs The contnbuhon of the vmous components are calculated m 
Tables C-7, C-9 and C-1 1 for generahon, transmssion and hstnbubon, 
respecbvely 

Tmff Summary 
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