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INTRODUCTION

The U.S. Agency for International Development (USAID), under its Emergency Energy
Program in Eastern and Central Europe, is provicing assistance to the countries of this region
in their transition to market ecoriomies. Supporting country efforts to rationalize and reform
energy pricing and taxation systems is a critical component in this effot. International
Resources Group (IRG) has been working with USAID in this program to provide technical
assistance and training in energy pricing. In Poland, IRG carried cut an initia! assessment
mission in June to meet with key host country policy makers and experts concerned with market
reforms and energy pricing policy. Based on the assessment mission and subsequent teedback
from Polish government and energy institutions involved in the energy pricing reform process,
IRG conducted an Energy Pricing Seminar in Warsaw in September. This three-day seminar
focussed on key pricing issues in crude and petroleurm products, natural gas, coal, and
electricity. The seminar provided an examination of other countries’ experiences in establishing
pricing systems, the approaches of the international dono- community (especially the World
Bank), the current global context of reforming prices in the Eastern and Central European

region, and the applicabhiiity of various approaches and policies to Bulgaria.

From IRG’s discussions and observations it became clear that Poland’s natural gas
industry is poised for considerable growth in the next decade. The need to diversify energy
sources, develop cleaner fuels to lim.it adverse envizonmental impact, and to provide energy for
continued economic growth and development has placed increasing importance on the role of
natural gas. In order to assist Poland in the development of the natural gas industry and in the
implementation of appropriate gas pricing policies and reforms, IRG has developed this Seminar

on Natural Gas Ratemaking.



POLAND NATURAL GAS PRICING SEMINAR
MAY 18-20

Agenda

Monday May 18
1:30 - 5:30 PM

I Overall Economics as Applied to Gas Ratemaking

A Supply/Demand

B Price elasticity of demand for different customers
C. Inter-fuel substitution

D Price elasticity of supply

E Resource accounting

i, Public Utility Regulation

A. Natural monopoly/economics of scale/scope
B. Role of public utility regulation

. Capital Formation
Iv. Ratemaking for Regulated Gas Utilities
A. Ratemaking objectives (TABLE)

Economic Efficiency
Equity
Administrative costs
Revenue recovery
Stability
Conservation

OO h WL~

Tuesday May 19
9:00 AM - 12:00 PM

B. Embedded cost-of-service

1. Terminology (Rate base, depreciation, capital structure,
etc.)
2. Embedded cost-of-service analysis

a. BSA calculator (spreadsheet)
b. Goal: regulated utility has opportunity to recover
reasonable embedded costs plus return



Tuesday May 10
9:00 AM - 12:00 PM
(Continued)

3.
4,
C. Rate Design

1.

Calculate system average embsedded cost of service
(costs/volume)
Identity required level of system-average rate

Cost classification: classify of various cost-of-service
components by nature of cost causation:

a.

b.

C.

Demand costs vary with system capacity, e.g.,
mainline pipeline costs

Commodity/energy costs vary with usage/
throughout, e.g., gas costs

Customer costs vary with number of customers,
e.g., service lines and metering costs

Cost allocation: allocate classified costs to customer
classes:

a.

b.
c.

Demand allocators:
i) Class coincident demand
ii) Class non-coincident demand

Commaodity/energy allocator - class throughout
Customer allocator - number of customers per class

Identify rate forms

a.

Demand charge (recover demand c9sts)
i) D-1 - daily capacity
ii) D-2 - annual/seasonal capacity

Commodity/energy charge (recover commodity/
energy costs)

i) flat rate

if) step rate
aa)  rising block
bb)  declining block



Tuescay May 19

1:30 - 5:30
c. Customer charge (recover customer costs)
4. Rate design methodologies
a. Commaodity charge pricing
b. Demand charge pricing
c. Combinations

i) MFV (and predecassors)

ii) SFV
5. Seasonal & Geographical rates - enhance economic
efficiency by varying rates according te cost causation
related to:
a. Time of use (season)

b. Geography/distance

6. Marginal costs - enhance economic efficiency, but need to
adjust to yield embedded cost recovery
7. Value of service:
a. Alternate fuel pricing
b. Value of reliability
c. Rate instability unrelated to underlying cost of
service (either-embedded or marginal)
d. Need to adjust to yield embedded cost recovery
Wednesday May 20
9:00 AM - 12:00 PM
D. Ratemaking dilemma - *judgement' ultimately requires to reconcile

conflicting objectives

Example:

Economic efficiency - marginal cost pricing

Revenue recovery - embedded cost pricing

Equity - cost subsidies imply prices that differ from both
marginal and embedded costs.



SPEAKERS

Mr. John P. Banks is Manager, Oil and Gas with the Washington, D.C.-based consulting
firm of International Resources Group. He specializes in the economic and political analysis of
global il and gas markets. His expertise covers encrgy pricing regimes and policies, supply
and demand analysis, as well as consumption and production patterns. Mr. Banks has
extensive experience working with senior energy officials in Eastern and Central Evrope,
especially in identifying technical assistarica needs and implementing aid programs and
projects. Mr. Banks has organized and managed technical assistance efforts in Bulgaria,
Czechoslovakia, Hungary, Poland, and Romania, He currently serves as Project Manager for
two components of USAID's Emergency Energy Program in Eastern and Central Europe. Mr.

Banks received his M.S. in international economics and finance from Georgetown University.

Dr. Benjamin Schlesinger is President of Benjamin Schlesinger and Associates (BSA),
a Washington-based consulting firm specializing in all phases of the natural gas industry. He
is one of the most respected experis in the U.S. on natural gas markets, with detailed
knowledge of engineering and technical issues related to exploration, development, transmission
and distribution. Dr. Schiesinger's expertise includes regulatory, financial and economic
analysis as well as corporate strategic planining, legal, accounting and
management/organizational issues. He assists lients in daveloping and restriicturing natural
gas purchasing strategies and analyzing new gas marketing mechanisms and programs. Dr.
Schiesinger has conducted numerous international natural gas studies including extensive work
in Europe: Austria, Belgium, Holland, Germany, and the United Kingdom. Recently, he has
assisted IRG in conducting natural gas training seminars in Poland and Bulgaria. Dr.

Schlesinger received his PhD in Industrial Engineering from Stanford University.

Mr. John Slocum is a Project Manager with BSA, where he is responsible for market and
regulatcry analysis for a wide range of natural gas industry clients, as well as the market
research and analysis implications of changing industry structure on market transactions. He
analyzes and provides recommendations on managing and dealing with price volatility in natural
gas markets. Prior to joining BSA, Mr. Slocum served with the California Public Ultilities
Commission for three years as a regulatory analyst. He received his M.A. is Public Policy from

Harvard.
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SECTION 1

RATEMAKING ECONOMICS



POLAND GAS RATEMAKING SEMINAR

Presented by:

Benjamin Schlesinger, Presidert
John Slocum, Project Manager

Benjamin Schlesinger and Associates, Inc.
7201 Wisconsin Avenue, Suite 740
Bethesda, MD 20814
(301) 951~7266

May 1992

The purpose of this seminar is both to inform the Polish gas
industry officials of typical ratemaking practices and issues in
the United States and to engage in a discussion of Polish gas
ratemaking practices and issues. Our overall cbjective is to
assist the Polish officials in developing insights on relevant
modeling techniques, the application of economic principles to
gas ratemaking, and the policy implications encompassing the
ultimate reconciliation of economic efficiency and equity in the
determination of appropriate gas prices for the Polish economy.

In this session, we will review and discuss numerocus issues
related to ratemaking for regulated natural gas utilities in the
United States. The format will be to present real life examples
of the ratemaking process and outcome, including a definition of
ratemaking terminnlogy, a demonstration of a cost-of-service
model for a U.S. pipeline capacity expansion project, and a
detailed examination of actual, currently-effective rate
structures for several North American pipelines.

In particular, in this seminar we will attempt to cover the
following material:

. Overall economics as applied to gas ratemaking,
including a review of gas supply and demand, price
elasticity of demand for different customer classes,
inter-fuel substitution, supply price elasticity, and
resource accounting.

. An overview of puklic utility regulation, including the
concept of a natural monopoly and the role cf public
utility regulation.



A discussion of capital formation for gas utilities.

A review of ratemaking for regulated gas utilities in
the U.S., including the identification of ratemaking
objectives, the development of an embedded cost-of-
service analysis, an overview discussicn of rate design
issues, and a discussion of the inherent tradeoffs
involved in establishing "just and reasonable" rates.

- Page 2 -



Midwestern Gas Transmission Co.

Midwestern

42510 Base Rates and Surcharges

The following are Midwestem's effective transportation rates, samp'e rate calculation, componcnls of effective

rates and discouni rates.

92510.1 Effective Rates.

The following transportation are effective February 1, 1991. The rates apply to gas delivered by Midwestern to or

for the account of the shipper:

NOVEMBER - MARCH:

RATE SCHEDULE FT - Firm Transportation Service

Rate Schedule
And Rate

FT-1

Demand:
Commodity (Max)
Commodity (Min)

Rate Per Dih

Rate Per Dth
ACA After Current
- $1.27
$0.0021 $0.0217
$0.0021 $0.0121

RATE SCHEDULEIT - Interruptible Transportation Service

Rate Schedule

And Rate
IT-1 (Max)
IT-1 Min)

APRIL - OCTOBER:

Rare Per Dth

Rate Per Dth
ACA After Current
Surcharge Adiustment(1)(2)
$0.0021 $0.0635
$0.0021 $0.0121

RATE SCHEDULE FT - Firm Transportation Service

Rate Schedule
And Rate
FT-1

Demand:

Commodity (Max)
Commodity (Min)

Rate Per Dth

Rate Per Dth
ACA After Current
Surcharge Adiustment(1)(2)
—_ $1.15
$0.0021 $0.0167
$0.0021 50.0121

RATE SCHEDULE IT - Interruptible Transportation Service

Rate Schedule
And Rate
IT-1 (Max)
IT-1 (Min)

Rate Per Dih

Raie Per Dth

ACA After Current
Surcharge Adiustment(1)(2)
$0.0021 30.0545

$0.0021 $0.0121

(1) The GRI Surcharge of $0.142 per Dth is not applicable to interruptible transportation service for other interstate

pipelines who are members of the Gas Research Institute, but shall be added to other charges under Rate Schedules IT-1

and FT-1.




El Paso Natural Gas Co. E! Paso

91510 Transportation Rates and Surcharges

The following txe El Paso’s effective maximum transportation rates, sample rate czlculation: and discount rates.

91510.1 Effective Rates

The following maximum iransportation rates are effective Jan. 1, 1991

INTERRUPTIBLE TRANSPORTATION

($/dth)
Rate Schedule Rate
T-1
Mainline Trarsmission Charges
1. From San Juan Basin to:
A. Production Area - San Juan 1474
R. Texas 1604
C. New Mexico 1677
D. Arizona 2276
E.Nevada 2729
F. Califomnia 3350
2. From Permian Basin to:
A. Production Area 1474
B. Texas 1624
C. New Mexico 1793
D. Arizona 2394
E.Nevada 2928
F. Califomia 3535
3. From Anadarko Basin to:
A. Production A ea 1474
B. Texas 1632
C. New Mexico 1901
D. Arizona 2560
E.Nevada .3056
F. California 3662
Mainline Shorthaul and Backhaul 1474
Field Transportation Charges 0982
Production Area Charges
A. Dehydration 0083
B. Purification 0795
C. Products Extraction 1494
San Juan Triangle
Facilities Commodity Charge 0405

These rates do not include the GRI surcharge of .0147/dth, the ACA surcharge of .0023/dth and the take-or-pay
cost recovery throughput charge of .0388/dth.




Southemn Natural Gas Co. Southern

74310 Transportation Rates and Surchu: ges

The following are Southemn’s effective transportation rates, sample rate calculation and discount rates.

§4310.1 Effective Rates
The following transportation rates are effective Feb. 3, 1991:

MARKET AREA
FIRM TRANSPORTATION RATES
SUMMER (March - Nov.)
WINTER (Dec. - Feb.)
Zone i Zone 2 Zone 3
Reservation Charge (All rates in $/mmBtu unless otherwise indicated)
Maximum: Demand-1

Summer $4.21 $6.32 $7.30
Winte: 310,26 $13.04 $13.26
Minimum: Demand-1
Summer $0.00 $0.00 $0.00
Winter $0.00 $0.00 $0.00
Commodity Rate (1)
Maximum:
Summer 1120 .1190 .1660
Winter 1340 1350 .1820
M’nimum:
Summer 0010 0010 0010
Winter 0030 0030 0030
Forward Haul Fuel
Used and Unaccounted For 1.5% 23% 2.6%
Intrazone Fuel
Used and Unacconnted For 1.5% 1.5% 1.5%
Backhaul Fuel 0.6% 0.6% 0.6%

(1) These rates exclude a GRI surcharge of .0142/mmBuu, an ACA surcharge of .0023/mmBtu, and a Take-oc-Pay
surcharge of .08187/mmBtu.




TEMMESSEE GAS PIPELINE COMPANY
DOCKET NO. CP89-629-001

DAILY VOLUME
LOAD FACTOR

GMP PRICE INDEX
YEAR

GROSS PLANT

NON DEPRECIABLE
AFJOC

DEFERRED INC. TAX
DEPRECIABLE PLANT
ACCUM. DEP

NET PLANT (EOY)

AVG. WORK CAP+MAT

RATE BASE
RETULN

OPERATING REVENUE
OPER. & MAINT
DEPRECIATION
OTHER TAXES

OP INC BEF INT
INTEREST EXPENSE
EQ AFUDC CAP

STATE TAX BASE
STATE INC. TAX
FEDERAL TAX BASE
FEDERAL INC. TAX
TOTAL INC. TAX

PETURN ON EQUITY

TOTAL FIXED COSTS
TOTAL VAR. COSTS

TOTAL COSTS
THROUGHPUT

UNIT COST ($/MMBtu)

MFV RATE:
Commodity ($/MMBtu)
Demand ($/MMBtu/M)
Demand ($/MMBtu)
Total C.+. (S/MMBtuU)

SFV RATE:
Commodity (S/MMBtu)
Demand ($/MMBtu/M)
Demand ($/MMBtu)
Total Cost ($/MMBtu)

427 DEP.
0.85 02M

0
1991

111,283

6,297
82
104,904
2,623
108,661

108,661
14,506

15,915
716
2,623
3,864
8,712
4,434
4,279

22,574
830
21,744
7,393
8,223

10,073

29,215
716

29,931
132,506

$0.2259

0.1408
2.2006
85X 0.0851
$0.2259

0.0027
5.7702
85% 0.2232
$0.2259

0.025
0.05

1992
111,283

6,297
1,024
103,9¢2
5,222
98,740

98,740
13,182

15,522
752
2,599
3,864
8,307
4,029
4,279

21,127
776
20,351
6,919
7,696

9,153

27,340
752

28,092
132,506

$0.2120

.1300
.1205
.0820
$0.2120

(=T VI =]

0.0028
5.4079
0.2092
$0.2120

DEBT
C CEBT

1993

111,283

6,297
0
104,986
7,846
97,140

97,140
12,968

15,520
790
2,625
3,864
8,242
3,964
4,279

20,894
768
20,126
6,843
7,611

9,005

27,067
790

27,857
132,506

$0.2102

0.1284
2.*164
0.C319
$0.2102

0.0030
5.3583
0.2073
$0.2102

INCREMENTAL COST OF SERVICE ANALYSIS

0.4206
0.0970

1994
111,283

6,297
0
106,986
10,471
94,515

94,515
12,618

15,453
829
2,625
3,864
8,135
3,856
4,279

20,514
754
19,757
6,717
7,47

8,761

26,578
829

27,407
132,506

$0.2068

0.1256
2.0994
0.0812
$0.2068

0.0031
5.2666
0.2037
$0.2068

EQUITY
C EQ
RETURN
1995

111,283

6,297
0
104,986
13,096
1,891

0

91,891
12,267

15,387
871
2,625
3,864
8,028
3,749
4,279

20,128
740
19,389
6,592
7,332

8,518

26,088
8

26,958
132,506

$0.2034

0.1229
2.0825
0.0805
$0.2034

0.0033
5.1791
0.2002
$0.2034

0.5794
0.16
0.1335

SIT
FIT
TOT IT

0.0368 W. CAF

0.3400
0.3647

or

0.00
0.00
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MODEL GAS SALES AND PURCHASE AGREEMENT



GAS SALES AND PURCHASE AGREEMENT
between
[(NAME CF SELLER]
and

[NAME OF BUYER]

Dated as of:

[DATE]

(ABRIDGED FOR TRANSLATION =-- NOT FOR LEGAL PURPOSES)




TABLE OF CONTENTS

ARTICLE PAGE
I. DEFINITIONS . .« ¢ & v 4 4 4 o o o o o o o o o o o o . 1l
II. QUANTITY - & ¢ ¢ ¢ ¢ v 4 o 4 o o o o o o o o o o u. 2
III. DELIVERY POINT . . . . . ¢ v v v v v v o o 0 v o v . 3
IV. NOMINATIONS . . . & v v 4 v v v v v v o e e e e v v 4
V. fRANSPORTATION & & v v v v v v 4 4 e e v e e e e u 4
VI. BILLING AND PAYMENT . v & & & ¢ v v &« o o o o o o + . 6
VII. RESERVATION CHARGE '+ &+ &« & ¢ & o o o o o o o o 4 o . 7
VIII. COMMODITY CHARGE . &+ &+« 4 4 4 & o o o o o o o o o u . 7
IX. WARRANTY . . . & 0 vttt v s e e e e e e e e 7
X. FORCE MAJEURE « ¢ & & ¢ 4 4 ¢ « o o o o o o o o o o . 8
XI. MEASUREMENT AND TESTING . v + « 4 & & & & o o o o . . 9
XII. QUALITY . & & & ¢ ¢ 4 v v et e v e o o o e e v e v 10
XIII. TITLE © ¢ & ¢ 4t 6 0 o o v o o o o o o o v e e e e . 10
XIV. ASSIGNMENT . . . ¢ v 4 4 4 4o v v o o o o o o o o .. 10
XV. LIABILITY &« &« & v & v 4 v v e v e e o s e e e e e v . 11
XVI. 2 L 11
XVII. RENEGOTIATION AND ARBITRATION . . . o+ . « o o o o . . 11
XVIII. REGULATIONS AND LAWS . . . . . v v o v v v v e .. 14
XIX. TAXES © v &t v v v v v v e e e e e e e e e e e e 15
XX. MISCELLANEOUS . . . . & . & 4 ¢ v v 4 o 4 v v o o v . 16

NOTE: Portions of the following material have been adapted, or
taken verbatim in cases, from existing gas transportat.ion and
supply contracts offered by major U.S. pipeline and prueducing
companies.



GAS SALES AND PURCHASE AGREEMENT

This Gas Sales and Purchase Agreement is entered into as of
[DATE] between [NAME OF BUYER] ("Buyer") located at (ADDRESS] and
[NAME OF SELLER] ("Seller"), a corporation organized and validly
existing under the laws of [STATE], having an office for the
transaction of business at [ADDRESS;.

INTRODUCTION
WHEREAS, Seller has Gas supplies available to it in various
locations reasonably accessible to the transportation facilities
of [NAME OF PIPELINES] ("Transporting Pipelines"), which are and
will be available for sale rrom time to time;

WHEREAS, Buyer has firm transportation rights and is seeking
to purchase Gas supplies on a Firm Basis; and

WHEREAS, Seller and Buyer desire to enter into a Gas
Purchase Agreement relating to the sale and purchase of such
available Gas supplies;

NOW, THEREFORE, in cons.:de>>tion of the mutual promises and
agreements in this Gas Purchase Agreement, Seller and Buyer today
agree to bind themselves as follows:

ARTICLE I - DEFINITIONS

1.1 The term "Commodity Charge" shall mean the fee which
Buyer shall pay Seller for each cubic meter of Gas that Seller
delivers to the Delivery Point for Buyer's account.

1.2 The term "Cubic Meter" or "m®" shall mean that volume
of Gas which occupies one cubic meter when such Gas is at a
temperature of fifteen degrees Celsius (15°C) and at a pressure
of one hundred-and-one and three hundred-and-twenty-five
thousandths (101.325) kiloPascals ("kPa") absolute.



1.3 The term "Day" shall mean a period of twenty-four (24)
hours beginning at 8:00 a.m. on any calendar day and ending at
8:00 a.m. on the following day.

1.4 The term "Firm Basis" shall mean that Gas will be
available for delivery aud sale by Seller to Buyer without
interruption unless such sale or delivery interruption is excused
by, or auathorized by, other provisions of this Gas Purchase
Agreement. '

1.5 The term "Gas" shall mean the methane, ethane and
heavier hydrocarbons remaining in the vapor phase of gas-well
Gi ., oil-well Gas, or the combinaticn of both delivered at the
Delivery Point.

1.6 The term "Gas Purchase Agreement" shall mean this Gas
Sales and Purchase Agreement.

1.7 The term "Month" shall mean a calendar month.

1.8 The term "Parties" shall refer to the Seller and the
Buyer.

1.9 The term "Reservation Charge" shall mean the monthly
fee as described in Article VII of this Gas Purchase Agreement
which Buyer has agreed to pav to Seller for the right to call
upon a certain volume of Gas on a Firm Basis.

1.10 The term "1,000 Cubic Meters" or "10°m®" shall mean
one thousand (1,000) cubic meters.

ARTICLE II - QUANTITY

2.1 Buyer and Seller agree that Buyer wi.ll have the right
to call upon Seller to deliver and sell up tc [QUANTITY] 10°m’®
("Maximum Daily Quantity") on a Firm Basis and that Buyer shall
exercise its rights by making a monthly nomination in accordance
with the procedure for nominations provided in Article IV of this
Gas Purchase Agreement.

2.2 Subject to the terms and conditions hereof, Seller
agrees to sell and deliver or have delivered on a Firm Basis that
volume of Gas which may be nominated each Month by Buyer, and
Buyer agrees to purchase such nominated volumes, such volume not
to exceed the Maximum Daily Quantity.

,\Q;



2.3 Seller reserves unto itself the sole and exclusive
right to manage its Gas supply available to Buyer without
interference of Buyer or third parties.

2.4 On a rolling twelve-Month basis, Buyer shall provide
Seller with a list of projected volumes that may be nominated by
Buyer for each of the next twelve Months. Such list of projected
volumes shall be used for supply management purposes by Seller
and is non-binding upon the Buyer.

2.5 All quantities of Gas sold pursuant to this Gas
Purchase Agreement shall be delivered within the constraints of
the Transporting Pipelines' nomination and dispatch requirements.
Delivery obligations pursuant to this Gas Purchase Agreement
shall be adjusted by and constrained by such pipeline
requirements. Seller and Buyer shall take reasonable steps to
properly arrange for the nomination, dispatch, and delivery of
Gas, and to arrange for required transportation in order to carry
out the intent of and obligations of this Gas Purchase Agreement.

ARTICLE III - DELIVERY POINT

3.1 Seller shall arrange and be responsible for the
delivery of the volumes purchased herein to the Delivery Point
[TO BE SPECIFIED IN A SEPARATE EXHIBIT] at which all of Seller's
Gas is to be delivered to Buyer.

3.2 Over time, one of the Parties may desire to change the
Delivery Point on Transporting Pipelines! system. Upon receipt
of written notice of such proposed Delivery Point changes, the
Parties will use all reasonable efforts to obtain authorization
from the Transporting Pipelines for the use of such points for
deliveries, subject to applicab.e transportation contracts and
tariffs. Once authority for Delivery Point changes has been
cbtained from the Transporting Pipelines, the Parties agree that
such new or changed Delivery Point shall constitute an amendment
to the Gas Supply Agreement and shall thereafter bz used for the
delivery of Gas hereunder, subject to the terms of this Gas
Purchase Agreemcnt and the terms and conditions of the applicable
transportation contracts and tariffs.



3.3 Title to all Gas delivered hereunder shall pass to
Buyer at tl.e Delivery Point.

ARTICLE IV - NOMINATIONS

4.1 For each Month, Buyer will nominate the average daily
volumes Buyer intends to purchase the following Month. Such
nominations must be submitted to Seller in writing by telefax
transmission no later than five (5) business Days preceding the
date nominations are due to the Transporting Pipeline. Buyer has
a right to nominate .p to the Maximum Daily Quantity and Seller
shall have no obligation to deliver a volume in excess of this
amount. Any volumes within this entitlement not nominated by
Buyer in accordance with the above time schedule shall be deemed
released that Month by Buyer, and Seller may dispose of such
volumes at its sole discretion.

4.2 Szller shall confirm such nomination from Buyer in
writing by submitting to Buyer the volume of Gas to be delivered
at the designated Delivery Point. Buyer and Seller shall
communicate these nominations as appropriate to the Transporting
Pipeline within scheduling deadlines. Such written confirmation
may be made by telefax or other electronic media communication.

4.3 Seller shall make arrangements to tender Buyer's
nominated volumes at the agreed upon Delivery Point.

ARTICLE V - TRANSPORTATION

5.1 Buyer and Seller agree and understand that
transportation of all volumes sold and delivered hereunder shall
be provided by third parties, primarily Transporting Pipelines.
Buyer represents and warrants that it has firm transportation
rights necessary to satisfy its obligations under this Gas
Purchase Agreement. Buyer shall be responsible for
transportation of volumes from the Delivery Point to Buyer's
markets. Seller shall be responsible for transportation from the
production area to the Delivery Pcint. Buyer and Seller shall
maintain appropriate contracts with Transporting Pipelines so
that each can receive and deliver volumes pursuant to this Gas



Purchase Agreement; however, neither Party shall be obligated to
accept terms or conditions which would adversely affect its
ability to perform under this Gas Purchase Agreement. If either
Party determines the such terms or conditions are unreasonable,
such Party shall so inform the other. Within thirty (30) Days
after nomination, the Parties shall either modify this Gas
Purchase Agreement to refle<t the revised responsibility for such
terms which have been deemed unreasonable, or modify this Gas
Purchase Agreement to reflect the appropriate reduction in the
Maximum Daily Quantity listed herein which is affected by such
changes in terms or conditions.

5.2 Seller shall hold Buyer harmless for all costs and
penalties which may be assessed by a Transporting Pipeline
against Seller prior to the Delivery Point as a result of over or
under delivery of Gas. Buyer shall hold Seller harmless for all
costs and peralties which may be assessed by a Transporting
Pipeline against Buyer at or after the Delivery Point. If any
such costs or penalties become likely, the Party becoming aware
that such costs may be assessed shall inform the other Party in
writing as soon as Party becomes aware. Each Party shall
immediately work with the other Party to minimize or eliminate,
if possible, such costs or penalties. The Parties shall work
with each other and with the Transporting Pipelines to verify
delivery and receipt of nominated volumes on a timely basis.

5.3 Notwithstanding anything to the contrary in this
Article, in the event a Transporting Pipeline substantially
changes its rates which results in higher transportation charges
to Seller, the Parties agree to meet promptly to renegotiate this
Article. Within thirty (30) Days after notification of such
change in transportation costs, the Parties shall modify this Gas
Purchase Agreement to reflect any revisions or additions
necessary to accommodate these changes and determine the
appropriate cost apportionment. If the Parties are unable to
reach agreement within such time period, either Party may refer
the matter to arbitration as described in Article XVITI. Any
modifications to this Gas Purchase Agreement, determination of



cost apportionment, or other provision determined in arbitration,
shall be effective on the first Day of the Month following the
arbitrators' decision.

ARTICLE VI - BILLING AND PAYMENT

6.1 On or about the fifteenth (15th) Day of the Month
following deliveries hereunder, Seller shall render to Buyer an
invoice showing the Gas volume delivered during the previous
Month and the Reservation Charge payable for the following Month.
Adjustments, when required, shall be made in Seller's succeeding
Month's statement to the fullest extent practical.

6.2 Buyer shall pay Seller within fifteen (15) Days of
receipt of an invoice in accordance with Seller's statement or
invoice by electronic funds transfer to Seller's account as
specified in Article XX. If Buyer does not pay Seller within
such time, Seller, in addition to other options which may be
available, may stop deliveries hereunder. Interest shall accrue
on any late payment by Buyer, except for bona fide disputes of
invoiced amounts, at the [PREVAILING, AUTHORIZED RATE OF
INTEREST].

6.3 Each Party hereto shall have the right at all
reasonable times to examine the books and records of the cother
Party to the extent necessary to verify the accuracy of any
statement, charge, computation, invoice or demand made pursuant
to this Gas Purchase Agreement. Any payment shall be final as to
both Parties unless questioned within two (2) calendar years from
the date of such paymen*.

6.4 If during the term of this Gas Purchase Agreement,
Seller determines that the financial viability of Buyer has
become impaired or unsatisfactory, advance cash payment prior to
delivery of Gas or other satisfactory security acceptable by
Seller shall be given by Buyer upon demand by Seller and delivery
of Gas may be withheld until such advance payment or other
security is received. If such payment or assurance is not
received within thirty (30) Days of demand, Seller may terminate
this Gas Purchase Agreement at any time thereafter upcn notice to



Buyer. If there are instituted by or against Buyer proceedings
in bankruptcy or under any insolvency law, Seller may terminate
this Gas Purchase Agreement at any time.

AFTICLE VII - RESERVATION CHARGE
7.1 Buyer shall pay Seller in accordance with Articie VI
each month a Reservation Charge equal to the product of the
Reservation Rate of [RATE] per 10°m’ and the Maximum Daily
Quantity.
7.2 The Reservation Charge may be renegotiated pursuant to
the provisions of Article XVII.

ARTICLE VIII - COMMODITY CHARGE

8.1 For each 10°m’ of Gas delivered to Buyer by Seller at
the mutually agreed upon Delivery Point, Buyer shall pay Seller a
Commodity Charge which will be equal to the price specified in
the [REFERENCE PUBLICATION TABLE] published in the first issue of
each Month by [REFERENCE PUBLICATION]. 1In the event the
[REFERENCI" PUBLICATION TABLE] ceases to be published by
[REFERENCE PUBLICATION], the categories change, or the index is
not representative of the market price of the Gas delivered, then
the Parties shall mutually agree on a substitute index or pricing
mechanism upon which to base the Commodity Charge. If Buyer and
Seller are unable to agree upon an alternate index or pricing
mechanism, either Party may initiate arbitration solely to
determine the Commodity Charge in a manner similar to that
described in Article XVII. The Commodity Charge resulting from
arbitration shall become effective on the first Day of the Month
following the arbitrators' decision and shall remain in effect
until renegotiated by the Parties pursuant to Article XVII.

8.2 In addition to any of the changes necessicated by
Paragraph 8.1, the Commodity Charge may be renegotiated pursuant
to the provisions of Article XVII.



ARTICLE IX - WARRANTY

If either Party is unable, in whole or in part, to perforn
its obligation under this Gas Purchase Agreement for any reason,
such Party shall curtail the other Party on a pro-rata basis with
its other comparable Firm Basis contract commitments involving
transportation on facilities operated by Transporting Pipelines,
recognizing that such contractual agreements have a higher
priority for performance than interruptible or best-efforts
agreements. For purposes thereof, comparable Firm Basis contract
commitments shall mean those having an initial term in excess of
one (1) year. 1In the event either Party fails to perform its
obligations under this Gas Purchase Agreement for any reason,
then the other Party shall use its best efforts, in a
commercially reasonable manner, to mitigate the efforts of such
failure. Seller hereby warrants that it will make the Maximum
Daily Quantity available to Buyer on a Firm Basis, if nominated
by Buyer, subject to all of the terms and conditions of this Gas
Purchase Agreement. Seller's obligation to make velumes
available shall be excused during events of force majeure, and

for other reasons described in other pertinent provisions of this
Gas Purchase Agreement. In the event that Seller is unable or
fails to make volumes available to Buyer in accordance with this
Gas Purchase Agreement, Seller shall not charge Buyer for that
portion of the Reservation Charge applicable to the Days and the
volumes during which Seller did not perform or shall reimburse
Buyer if such amount has already been paid. In the event that
Seller's deliveries to Buyer consistently or repeatedly fall
materially below Buyer's nominations, then Buyer may cancel this
Gas Purchase Agreement upon thirty (30) Days written notice.

ARTICLE X - FORCE MAJEURE
10.1 The term force majeure shall mean acts of God,
strikes, lockouts, or other industrial disturbances, acts of the
public enemy, wars, blockades, insurrections, riots, epidemics,
landslides, lightning, earthquakes, fires, hurricanes, storms,
floods, washouts, arrests, the order of any court or governmental



authority having jurisdiction prohibiting service or performance,
while the same is in force and effect, civil disturbances,
explosions, breakage, accident to machinery or lines of pipe,
freezing of wells or lines of pipe, temporary failure of gas
supply, not including shortages of gas supply or curtailment
therefore, inability to obtain or unavoidable delay in obtaining
material, equipment, easements, franchises, permits, or
authorization and any other causes whether of the kind herein
enumerated or otherwise, not reasonably within the control of the
Party claiming suspension and which by the exercise of due
diligence such Party is unable to prevent or overcome.

10.2 The loss of markets to other gas supplies or fuels,
whether or not caused by regulatory determinations or regarding
applicable transportation rates, shall not constitute an event of
force majeure. The Parties agree that a lack of funds, economic

hardship, or other financial cause shall not in any circumstance
be an event of force maijeure.

10.3 1In the event of any Party being rendered unable,
wholly or in part by force majeure to carry out its obligations
under this Gas Purchase Agreement, other than the obligation to

make payment of amounts accrued and due at the time thereof, it
is agreed that on such Party's giving notice and full particulars
of such force majeure in writing or by telefax or telegraph to
the other Party within a reasonable time after the occurrence of
the cause relied on, the obligations of all Parties, so far as
they are affected by such force majeure, shall be suspended

during the continuance of any inability so caused, but for no
longer period, and such cause shall so far as possible be
remedied with all reasonable dispatch.

ARTICLE XI ~ MEASUREMENT AND TESTING
11.1 Volumes delivered to the Delivery Point hereunder
shall be measured and tested according to generally accepted
industry standards and measurement and testing provisions
contained in the general terms and conditions of the Transporting
Pipeline's effective tariff.



11.2 The total amount of Gas delivered and purchased herein
shall be determined by multiplying the measured volumes in 10°m>
by the heat content of such Gas expressed on a dry basis.

ARTICLE XII - QUALITY

It is understood by the Parties that delivery of the volumes
hereunder shall be of the pressure and quality existing in the
Transporting Pipeline into which, and at time or times when,
delivery is made. Either Party may at any time and from time to
time, upon written notice to the other, elect to cease deliveries
or takes of any or all volumes that do not meet the required
quality specifications of any Transporting Pipeline required to
deliver such volumes until such time as quality of said delivery
or deliveries again meets the Transporting Pipeline's requirement
specifications. If this provision is invoked by Seller and such
event is not covered by force majeure, then Seller's obligations
as expressly stated in Article IX shall apply.

ARTICLE XIII - TITLE

Seller warrants that it has good and lawful authority to
sell the volumes delivered, and that such volumes are free from
all liens and adverse claims of any kind or character. Seller
agrees to indemnify and hold Buyer harmless from all claims,
suits, actions, debts, accounts, damages, costs, losses and
expenses of every kind and character arising out of any adverse
claim to or against title to such Gas.

ARTICLE XIV - ASSIGNMENT

14.1 This Gas Purchase Agreement shall inure to the benefit
and be binding upon the successors and assigns of the Parties;
provided, that neither Party shall assign this Gas Purchase
Agreement and the rights without first having obtained the
written approval of the other Party.

14.2 No conveyance or transfer of any interest in this Gas
Purchase Agreement by either Party shall be binding upon the
other Party, unless and until such other Party has been furnished
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with writtep notice and, in the event of a conveyance or transfer
of an interest in real estate, a recorded copy of the instrument
of assignment.

ARTICLE XV - LIABILITY

15.1 Each Party shall assume full responsibility and
liability for the maintenance and operation of its properties and
shall indemnify and hold harmless the other Party from all
liability and expense on account of any and all damages, claims
or actions, including injury to and death of persons, arising
from any act or accident in connection with the installation,
maintenance and/or operation of the property and equipment of the
indemnifying Party, its agents or employees.

15.2 Seller shall be deemed to be in control and in
possession of the volumes and responsible, as between the
Parties, for any damage, injury, or penalty caused or associated
with such volumes until such volumes shall have been delivered to
the Delivery Point, and Seller shall indemnify and hold Buyer
harmless £co any and all claims, losses, damages and costs,
including reasonable fees of attorneys, arising from such
actions.

ARTICLE XVI - TERM
This Gas Purchase Agreement will become effective on the
date of execution and shall continue in effect for (NUMBER OF
YEARS] years following the initial delivery date subject to and
conditioned upon pertinent provisions as more specifically set
forth herein. This Gas Purchase Agreement may be extended year
to year thereafter upon mutual agreement of the Parties.

ARTICLE XVII - RENEGOTIATION AND ARBITRATION
17.1 On or before [DATE] of each second year thereaftex, or
as otherwise described in this Gas Purchase Agreement, either
Party may request renegotiation of the Commodity Charge,
Reservation Charge, transportation provisions, quantity purchase
obligations, and/or other cost sharing provisions of the Gas

11



Purchase Agreement. The Parties shall meet and attempt to agree
on such renegotiated provisions, and any modifications to this
Gas Purchase Agreement resulting from such renegotiations shail
become effective on [DATE] of the applicable year. If nether
Party requests renegotiation of the applicable terms by [CATE)] of
the applicable year, then the terms and conditions that exist on
(DATE] of the applicable year shall continue in full force and
effect.

17.2 1In the event Buyer and Seller cannot agree on the
Commodity Charge, Reservation Charge, transportation prcvisions,
quantity purchase obligations, and/or other cost sharing
provisions, then either Party may submit such matter to
arbitration in accordance with this and the following Paragraphs,
it being understood that only the issue of determining the
Commodity Charge, Reservation Charge, transportation provisions,
quantity purchase obligation, and/or other cost sharing
provisions shall be subject to arbitration. While these matters
are subject to arbitration, the terms and conditions which
existed on [DATE] of that year shall continue in full force and
effect. The charges and other provisions determined through
arbitration will become effective the Day following the
arbitrator's decision and will remain in effect until
renegotiated as specified herein.

17.3 Either Party may initiate arbitration by written
notice to the other ®arty within sixty (60) Days after the
applicable date when renegotiated provisions for Commodity
Charge, Reservation Charge, transportation provisions, and/or
other cost sharing provisions were to become effective pursuant
to Paragraph 17.1.

(a) Arbitration will be deemed to be initiated when timely
written notice, properly addressed and stamped, is
sent by ordinary mail. The Party initiating
arbitration shall nominate one (1) arbitrator at the
same time it initiates arbitration. The other Party
shall nominate one (1) arbitrator within ten (10) Days
of receiving the notice or arbitration, failing which

12
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(b)

(c)

17.4

the initiating Party shall nominate a second
arbitrator. The two arbitrators shall appoint a
third, neutral arbitrator. The third, neutral
arbitrator shall be competent and experienced in
matters involving the natural gas busiress, and shall
be unaffiliated and without prior financial alliances
with either Party, or either of the other arbit.rators.
If the two arbitrators are unable to agree on a third
arbitrator within sixty (60) Days from initiation of
arbitration, then a third arbitrator shall be selected
by [AN INDEPENDENT FARTY] with due regard given to the
selection criteria above and input from the Parties
and other arbitrators. Parties shall undertake to
request [AN INDEPENDENT PARTY] to complete selection
of the third arbicrator no later than ninety (90) Days
from initiation of arbitration. Costs charged by [AN
INDEPENDENT PARTY] for this service shall be borne
equally by Buyer and Seller.

If [AN INDEPENDENT PARTY] fails to select the third
arbitrator within ninety (90) Days from initiation of
arbitration, then either Party may petition a court of
competent jurisdiction to select the third arbitrator.
Due regard shall be given to the selection criteria
above and input from the Parties and other
arbitrators.

Once the third arbitrator is appointed, the Parties

shall seek to cause the arbitrators to promptly hear and

determine (after due notice of hearing and giving the Parties a

reasonable opportunity to be heard) the matter of reviewing and

determining the Commodity Charge, Reservation Charge,

transportation provisions, and/or other cost sharing provisions

subject to the following:

(a)

In determining the Reservation Charge, the arbitrators
shall consider the costs associated with the
acquisition of and the value of maintaining Gas supply
in accordance with this Gas Purchase Agreement and

13



other reservation charges or compensation paid by
Buyer for similar services. However, in no event
shall the Reservation Charge (at a 100 percent load
factor) be less than [AGREED-UPON FIXED PERCENTAGE] of
the applicable Commodity Charge escalated at
(APPLICABLE INFLATION RATE] per year.

(b) The Commodity Charge shall be established in a manner
similar to the initial indexed pricing, shall reflect
the market prices for comparable Gas supplies, and
shall b2 no less than the prices paid on Transporting
Pipelines' system for similar Gas purcheses from
similar supply sources.

(c) In estaklishing the provisions for transportation,
Buyer shall pay for all of the costs of transportation
including any applicable third-party transportation
costs.

17.5 The Parties anticipate that the arbitrators will
permit liberal discovery between the Parties, and will issue
whatever subpoenas are considered necessary, cornsistent with
applicable law, in order to review and determine these charges
and provisions in a fair manner.

17.6 The written decision rendered by the arbitrators, or a
majority of the arbitrators, shall be final and binding upon the
Parties. The expenses of arbitration shall be borne equally by
the Parties, except that each Party shall bear the compensation
and expenses of its own counsel, witnesses and employees;
provided further, that any costs incurred by a Party in seeking
judicial enforcement of any written decision rendered by the
arbitrators, or a majority of the arbitrators, shall be
chargeable to and borne exclusively by the Party against whom
such court order is obtained.

ARTICLE XVIII - REGULATIONS AND LAWS
18.1 1In selling and delivering the Gas hereunder, Seller is
doing so as a private company and not as a public utility.
Seller does not dedicate its production or any of its facilities
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to public use. Seller does not sell or deliver Gas to the
public. If any regulatory agency, at any time, shall attempt to
assert public utility jurisdiction over Seller by reason of this
Gas Purchase Agreement, Seller may, at its sole option, cancel
and terminate this Gas Purchase Agreement, notwithstanding
anything to the contrary in any cther provision of this Gas
Purchase Agreement.

18.2 The sale and delivery of the Gas by Seller and the
purchase and receipt thereof by Buyer are subject to all valid
legislation with respect to the subject matter hereof and to all
valid present and future orders, rules and regulations of duly
constituted authorities having jurisdiction.

18.3 If all or any portion of the Gas sold and delivered
hereunder is conditioned upon cr affected by regulatory or
governmental approvals, terms, conditions or restrictions during
the effectiveness of this Gas Purchase Agreement, the Party so
affected may notify the other Party as to said regulatory or
governmental approval, term, condition or restriction and may
reduce its obligation hereunder for either the sale or purchase,
as appropriate, of the volume of Gas affected provided that such
Party shall curtail the other Party on a pro-rata basis based
upon other Firm Basis contract commitments, recognizing that Firm
Basis agreements shall have a higher priority for performance
than interruptible or best-efforts agreements.

18.4 This Gas Purchase Agreement shall be governed and
construed in accordance with the laws of [STATE], excluding any
conflicts of law, rule, or other principle which might refer such
construction to the laws of another state.

18.5 If any provisions of this Gas Purchase Agreement shall
be held invalid or unenforceable to any extent and for any reason
by a court of competent jurisdiction, the remainder of this Gas
Purchase Agreement shall not be affected thereby and shall be
enforceable to the full extent permitted by law.
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ARTICLE XIX - TAXES

19.1 Seller agrees to bear and pay, or cause to be paid,
all gross production, severance, and other taxes now and
hereafter required by law to be paid to governmental authorities
with respect to the production of Gas prior to the Delivery
Point. Buyer shall pay, or cause to be paid, all taxes which may
be imposed on or with respect to the Gas at or after its de. ivery
at the Delivery Point.

19.2 Buyer agrees that the sales price provided for
hereunder excludes any state or local sales or use taxes required
to be paid in connection with the sale of Gas pursuant to this
Gas Purchase Agreement. Notwithstanding any provision contained
under this Gas Supply Agreement to the contrary, all sales or use
taxes imposed by law in connection with the sale of Gas under
this Gas Purchase Agreement may be collected from Buyer and
remitted by Seller to the appropriate taxing jurisdictions,
unless Buyer issues Seller a valid sales and use tax exemption
certificate for the state in which the sale of Gas took place.

ARTICLE XX - MISCELLANEOUS

20.1 Any notice, request, statement, bill or payment
provided in this Gas Purchase Agreement between Buyer and Seller
shall be in writing. Such notice may be transmitted via ordinary
mail, telefax or acceptable means of electronic transfer;
however, telefaxed notices shall be followed up by ordinary mail
as soon as possible.

20.2 Any notice shall be considered as duly delivered as of
the earlier of the receipt date indicated on the telefax, date of
acceptable electronic transmission or the postmark date when
mxiled by ordinary mail to the other Party at the following

address:
(a) Notice to Seller: [SELLER'S ADDRESS]
(b) Payment to Seller: [SELLER'S ADDRESS AND WIRE
TRANSFER ACCOUNT NUMBER]
(c) Notice to Buyer: [BUYER'S ADDRESS]
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(d) Statement to Buyer: [BUYER'S ADDRESS])

20.3 Either Buyzr or Seller may change its address under
this Article by giving written notice to the other Party.

20.4 This written Gas Purchase Agreement contains the
entire Gas Purchase Agreement between the Parties, and there are
Do other understandings or representations between the Parties
hereto. This Gas Purchase Agreement may not be amended except by
an instrument ir writing signed by a duly authorized
representative or each Party.

20.5 The failure of either Party at any time to exercise
any right or to require performance by the other Party of any
provision herein shall in no way affect the right of such Party
thereafter to enforce the same, nor shall the waiver by either
Party hereto of any breach of any provision herein by the other
Party be a waiver of any other breach of such provision, or as a
waiver of the provision itself.

20.6 The title headings are for identification and
reference only and shall not be used in interpreting any part of

this Gas Purchase Agreement.

IN WITNESS WHEREOF, the Parties have duly executed this Gas
Purchase Agreement by their proper officers or representatives:

SELLER BUYER

Name Name

Title Title
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Attachment A

GAS SUPPLY OBLIGATIONS
(Reserve Requirement Test)

(a) "Long Term Sales Contracts" means all firm gas sales contracts
from time to time, having a term of ten (10) years or more (i)
between Aggregator and any purchaser of gas (other than Seller)
which provide for the sale of gas from the Supply Pool (as
defined in Section 2 of this Contract), or (ii) between Seller
and a purchaser of gas (other than Aggregator) which provide for
the sale of gas applied by Aggregator to Seller from the Supply
Pool; and

(b) "Short Term Sales Contracts" means gas sales contracts which are
not Long Term Sales Contracts (i) between Aggregator and any
purchaser of gas (other than Seller) which provide for the sale
of gas from the Supply Pool or (ii) between Seller and any
purchaser of gas (other than Aggregator) and which provide for
the sale of gas supplied by Aggregator to Seller from the Supply
Pool.

Buyer acknowledges that Seller and Aggregator deliver gas under the
Long Term Sales Contracts and Short Term Sales Contracts from the
aggregate supply of gas producible from those gas reserves which are
dedicated by gas producers to the performance of Aggregator's gas
purchase contracts with such producers (such supply is hereafter
referred to as the "Supply Pool"). Buyer further acknowledges that,
as s''ch reserves are depleted, the quantities of gas available from
the Supply Pool, without further reserve additions, could become
insufficient to meet on a sustained basis the daily delivery
requirements under all Long-Term Sales Contracts and Short Term Sales
Contracts. In anticipation of such event, Seller and Aggregator shall
in good faith use all reasonable efforts to add from time to time
newly contracted gas reserves to the Supply Pool (it being understood
that Seller and Aggregator shall not thereby be obligated to add new

1
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reserves at a price which would result, on a rolled-in basis, in
either of them incurring a financial loss in the purchase and sale of
gas) in order to assure that, at the end of each contract year
hereunder (a "Reference Year"), the relationship between the reserves
expected to remain in the Supply Pool at the end of each of the |

]} contract years succeeding the Reference Year (the "Projection
Period") and the expected annual level of production from the Supply
Pool, as at the end of each of the contract years during the
Projection Period, will be such that:

RR/P is not less than [ ]

Where:

"RR" means, with respect to each contract year of the Projection
Period, Seller's best estimate (in loﬁf) of the reserves remaining in
the Supply Pool at the end of such contract year and economically
viable and commercially produc.ble for delivery to Buyer during such
Projection Period, having regard to confirmed reserve additions during
the Projection Period and deliveries under all of the Long-Term Sales
Contracts and Short Term Contracts expected to be in effact during the
Projection Period; and

"P" means, with respe :t to each contract year of the Projection
Period, Seller's best estimate (in loﬁf) of the annual level of
production which will be required to maintain full deliveries under
Long-Term Sales Contracts during such contract year.

Seller represents and warrants to Buyer that, using Seller's best
estimates as at the date of this Contract, the RR/P as determined at
the end | ] Years hereunder is greater than [ 1.

Not later than the first day of April immediately following the end of
each contract year hereunder, Seller shall, by written notice (the
"Supply Notice"), advise Buyer of:



(a)

(b)

The RR/P for each of the contract years of the Projection Period,
calculated using Seller's best estimates as aforesaid and ghall
include therewith, to the extend compatible with Seller's and
Aggregator's reasonable needs to retain information as
confidential for marketing purposes, full details of the reserves
and production levels used in making such calculation.

Seller shall also deliver to Buyer with each Supply Notice a
certificate, prepared by a qualified independent consultant
acceptable to Buyer and Seller, which certifies the concurrence
of such consultant with Seller's calculation of the RR/P for each
year of the Projection Period, and the reserve and production
estimates upon which such calculations are based.

A.4 Seller and Aggregator shall not:

(a)

(b)

during any contract year in which the RR/P for any contract year
of the most recently reported Projection Period is less than [

], enter into any new gas sales contracts or increase or extend
its gas sales obligations under existing contracts; and

during any contract year in which the RR/P for any contract year
of the most recently reported Projection Period is [ ] or
more, enter into new, replacement or extension gas sales
contracts such that the RR/P for any such contract year,
recalculated to take such new contracts into account, would be
less than [ 1.

In the event that, notwithstanding Seller's and Aggregator's
reasonable efforts to add newly contracted gas reserves in accordance
with Section 2, the total volume of gas available from the Supply Pool
on any day is insufficient to enable Seller and Aggregator to deliver
the total volume of gas requested for such day by purchasers under all
of the Long-Term Sales Contracts and Short Term Sales Contracts:



(a)

(b)

Seller and Aggregator shall curtail deliveries under Short Term
Sales Contracts before curtailing deliveries under Long~-Term
Sales Contracts in order that full deliveries under Long-Term
Sales Contracts may be maintained: and

Seller and Aggregator shall be entitled, after curtailing
deliveries under Short Term Sales Contracts, to pro-rate the
daily quantity of gas then available from the Supply Pool among
all of the Long-Term Sales Contracts. Buyer's share of such
quantity under this Contract shall be the lesser of:

(1) the proportion of such quantity which the Daily Contract
Quantity under this Contract bears to the total daily
contract quantities under all Long-Term Sales Contracts
("Buyer's Pro-rata Share"); or

(ii) Buyer's Scheduled Daily Delivery.

A.6 On each day during the term of the Contract, Seller and Aggregator
shall nominate to the suppliers of gas from the Supply Pool for a

quantity of gas which is not less than the total quantity of gas

requested for delivery on such day by purchasers under Long-Term Sales

Contracts.

Seller and Aggregator shall not be liable to Buyer for damages

resulting from failure to deliver the Scheduled Daily Delivery on any

day pursuant to this Contract, if and only if:

(a)

(b)

the Supply Notices issued in each of the three contract years
preceding the contract year in which such day occurs (the
"Deficiency Year") stated that the RR/P ratio for the Deficiency
Year would be [ ]

Seller and Aggregator shall have complied with their obligations
under Sections 2, 4, and 5;



(¢) Seller and Aggregator shall have complied with their obligations
for such day under Section 6;

For greater certainty, except as provided above, this Section 7 is not
intended to relieve Seller from Jiability to Buyer for damages which
arise as a result of Seller's failure to comply with any provision of
this Contract.

During any period when Seller and Aggregator is exercising its right
hereunder to deliver Buyer's Pro-rata Share of available gas supply in
accordance with Section 5(b), the Daily Contract Quantity shall be
reduced to that quantity which shall be equal to the Daily Contract
Quantity multiplied by a fraction, the numerator of which is the sum
of Buyer's Pro-rata Shares during such period as defined in Section
5(b) and the denominator of which is the sum of the Daily Contract
Quantities otherwise be in effect during such period; provided,
however, that for the purposes of calculating Buyer‘s Pro-rata Share
under Section 5(b), the Daily Contract Quantity which would otherwise
be in effect shall be used for such calculation. Buyer shall be at
liberty to purchase from another source the difference between the
Daily Contract Quantity which would otherwise be in effect and Buyer's
Pro-rata Share on each day during the period when Seller is exercising
its right to deliver Buyer's Pro-rata Share in accordance with Section
5(b).

Notwithstanding the provisions of Article I¥, if, during the term of
this Contract, inciuding any extensions agreed to by the parties (the
Term"), Buyer receives a Supply Notice which shows that the RR/P for a
specific contract year in the Projection Period, as determined in
accordance with the prcvisions of Section 2, is less than ( ] (the
earliest such contract year in the Projection Period :showing an RR/P
below [ ] being hereinafter referred to as the "Forecast Year"),
Seller and Aggregator shall have [ ] Years from the date of the
Supply Notice within which to contract for new reserves in accordance
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with Section 2, such that the RR/P for the Forecast Year is increased
to at least [ 1; failing which Buyer may, at its option, if the
Forecast Year is within the Term, arrange for supplies ("Alternate
Supplies") to commence delivery on the first day of the Forecast Year,
equal to all or part of the Daily Contract Quantity, as determined in
Buyer's sole discretion. Commencing with the first day for which
Buyer schedules and takes the delivery of Alternate Supplies, the
Daily Contract Quantity for the purposes of this Contract shall be
that quantity of gas which is equal to the Daily Contract Quantity
then in effect, less the Daily Contract Quantity of the Alternate
Supplies, and Seller's overall supply “ommitment and Buyer's overall
purchase commitment shall be reduced to the level of the remaining
Daily Contract Quantity.
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GAS TRANSPORTATION AGREEMENT
between
[NAME OF TRANSPORTER]
and

[NAME OF SHIPPER]

Dated as of:

[DATE]

(ABRIDGED FOR TRANSLATION -- NOT FOR LEGAL PURPOSES)
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GAS TRANSPORTATION AGKEEMENT

This Gas Transportation Agreement is entered intu as of
[DATE] between [NAME OF SHIPPER] (- Shipper") located at (ADDRESS]
and [NAME OF Tk:NSPORTER] ("Transporter"), a corporation
organized and validly existing under the laws of [STATE], having
an office for the transaction of business at (ADDRESS].

INTRODUCTION

WHEREAS, Transporter owns and operates a high-pressure
natural gas pipeline located in close proximity to Shipper's
facilities;

WHEREAS, Shipper requires transportation and delivery of
[QUANTITY] thousand cubic meters ("10%9") per day of natural gas
on Transporter's gas pipeline system on a firm basis, subject to
the terms and conditions of this Transportation Agreement;

WHEREAS, Transporter will construct, install and operate
facilities, as required, and provide firm transportation for
Shipper on its gas pipeline system from the Point of Receipt to
the Point of Delivery; and

WHEREAS, Shipper will construct, at its sole cost and
expense, and to Transporter's construction standards and
practices, a gas service lateral to be used to transport the
Shipper's Gas between Shipper's facilities and Transporter's
nearby pipeline;

NOW, THEREFORE, in consideration of the mutual promises and
agreements in this Transportation Agreement, Shipper and
Transporter today agree to bind themselves as follows:

ARTICLE I - DEFINITIONS
1.1 The term "Contract Year" shall refer to the annual
period from April 1 of any calendar year to March 31 of the next
succeeding calendar year.
1.2 The term "Cubic Meter" shall mean that volume of gas
which occupies one cubic meter, when such gas ir at a temperature
of fifteen degrees Celsius (15°C) and at a pressure of one
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hundred-and~one and three hundred-and-twenty-five thousandths
(101.325) kiloPascals ("KPa") absolute.

1.3 The term "Day" shall mean a period of twenty-four (24)
hours beginning at 8:00 a.m. on any calendar day and ending at
8:00 a.m. on the following day.

1.4 The term "Maximum Daily Quantity" ("MDQ") shall mean
the maximum volume of gas that Shipper can nominate in one day,
which is [QUANTITY] 10°m® per day in this Agreement.

1.5 The term "Parties" shall refer to the Transporter and
the Shipper.

1.6 The term "Point of Delivery" shall refer to the point
at which all of Shipper's Gas transported by Transporter is
delivered to Shipper. Such point shall be the outlet of the
Transporter's meter located at the Shipper's facility [TO BE
SPECIFIED IN A SEPARATE EXHIBIT].

1.7 The term "Point of Receipt" shall refer to the point
at which all of Shipper's Gas is tendered by Shipper to
Transporter for transportation [TO BE SPECIFIED IN A SEPARATE
EXHIBIT].

1.8 The term "Shipper's Gas" shall include all gas
belonging to Shipper and transported by Transporter.

1.9 The term "Transporter Standard Tariff Rate" shall
refer to the lowest rate per 10°m’ (at a 100 percent load factor)
for gas transpertation service under Transporter's approved
Schedule for Gas Service in effect on that day, or, if that
tariff rate is eliminated, such other rate that Shipper would
have been eligible for if it had not entered into this
Transportation Agreement.

ARTICLE II - SCOPE OF TRANSPORTATION SERVICE
Transporter agrees to transport on a firm basis, from the
Point of Receipt to the Point of Delivery, for the Shipper's
benefit, such quantities of gas as Shipper may from time to time
tender to Transporter for transportation.



ARTICLE III - REPRESENTATIONS AND WARRANTIES

3.1 Shipper makes the following representations and

warranties at this time:

(2) Shipper is a corporation duly organized, validly
existing and qualified to do business under the lawe
of [STATE], and is duly authorized to execute this
Transportation Agreement and consummate the
transactions herein contemplated.

(b) This Transportation Agreement is the legal, valid and
binding obligation of Shipper enforceable in
accordance with its terms.

3.2 Transporter makes the following representations and

warranties at this time:

(a) Transporter is a corporation duly organized, validly
existing and qualified to do business uvnder the laws
of [STATE], and is duly authorized to execute and
deliver this Transportation Agreement and consummate
the transactions herein contemplated.

(b) This Transportation Agreement is the legal, valid and
binding obligation of Transporter enforceable in
accordance with its terms.

ARTICLE IV = TERM OF TRANSPORTATION AGREEMENT

4.1 The term of this Transportation Agreement shall
commence on [DATE], and shall continue until [DATE].

4.2 This Transportation Agreement is subject to approval
by the [RELEVANT AUTHORITY]. After this Transportation Agreement
has been fully executed, Transporter shall promptly file the
Transportation Agreement with the (RELEVANT AUTHORITY] for its
approval. If the [RELEVANT AUTHORITY] requires a change in this
Transportation Agreement, or imposes any other material condition
to its approval, or otherwise takes action with respect to this
Transportation Agreement that is unacceptable to either Party,
the Parties shall, within the next thirty (30) Day period, use
their best efforts in good faith to agree upon a mutually
satisfactory amendment to this Transportation Agreement, and to
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resubmit this Transportation Agreement, as so amended, for any
necessary further approval by the [RELEVANT AUTHORITY].

4.3 Firm transportation service shall commence as soon as
possible after all necessary facilities have been constructed and
placed in operation, and all necessary requlatory authorizations
have been received and accepted.

ARTICLE V ~ TRANSPORTER'S OBLIGATIONS

5.1 The maximum amount of Shipper's Gas that Transporter
shall be required to accept at the Point of Receipt for
transportation on behalf of Shipper to the Point of Delivery on
any Day shall be the MDQ.

5.2 Transportation of Shipper's Gas under this
Transportation Agreement shall be on a firm basis, and shall not
be subject to interruption or curtailment except as caused by
force majeure conditions beyond Transporter's or Shipper's

control.

ARTICLE VI - PRESSURE AND QUALITY

6.1 All gas delivered by Shipper to Transporter at the
Point of Receipt shall be at such delivery pressures as are
required from time to time by Transporter, up to a maximum of
[MAXIMUM RECEIPT PRESSURE]. All of Shipper's Gas delivered by
Transporter to Shipper at the Point of Delivery shall be at such
delivery pressures as are available from time to time to
Transporter at such point, up to a maximum of [MAXIMUM DELIVERY
PRESSURE] but not lower than [MINIMUM DELIVERY PRESSURE].

6.2 The Parties recognize that the natural gas delivered
by Shipper for transportation at the Point of Receipt will
necessarily be mixed in Transporter's gas pipeline system with
gas received from other sources, and that the specific gas
delivered to Transporter cannot be redelivered for Shipper's
account. It is further agreed that the natural gas delivered to
and by Transporter shall be merchantable natural gas.

6.3 All gas tendered by Shipper for transportation under
this Transportation Agreement shall, have a total heating value
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of not less than [MINIMUM ENERGY CONTENT] and not more than
(MAXIMUM ENERGY CONTENT]. The natural gas received by
Transporter and delivered for the account of Shipper:

(a) Shall be free from objectionable odors, dust, gums or
gur-forming constituents, or other solid or liquid
matter which might interfere with its salability, or
injure or interfere with proper operation of the
lines, regulators, meters or other appliances through
which it flows;

(b) Shall contain no more than 20 parts per million of
total sulphur by weight of gas, nor more than 10 parts
per million of hydrogen sulfide by weight of gas
volume when tested in accordance with the following
procedure: A strip of white filter paper previously
moistened with fresh 5 percent lead acetate solution
shall be exposed to the gas for one and one-half
minutes in a previously purged apparatus through which
the test gas is flowing at a rate of approximately
0.15 cubic meters per hour; the gas jet shall not
directly impinge upon the test strip during the test.
At the end of the stated time, the test paper thus
exposed shall be compared with a second test strip
similarly prepared but not exposed to the test gas.

If the exposed strip is not noticeably darker than the
comparison strip, the gas under the test shall be
considered acceptable. If the exposed strip is
noticeably darker than the comparison strip, the gas
shall be tested quantitatively for hydrogen sulfide by
the Tutweiler or other approved method;

(c) Shall be odorized, except when the transportation and
delivery by Transporter of gas that is not odorized is
permitted under safety regulations, and Shipper
requests and Transporter agrees that gas delivered for
the account of Shipper shall not be odorized, and
Shipper in writing agrees to rerform necessary
odorization prior to final consumption;
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(4) Shall not at any time have an uncombined oxygen
content in excess of 1 percent by volume, and the
Parties shall make every reasonable effort to keep the
gas free from oxygen;

(e) Shall not at any time have a carbon dioxide and

nitrogen content in excess of 4 percent by wvolume, and
carbon dioxide content shall not at any time exceed 3
percent by volume.

(£) Shall not be delivered at a temperature of more than

49 degrees Celsius (49°C);

(9) Shall not contain more than 65 milligrams of water

vapor per cubic meter.

6.4 If the natural gas offered to Transporter for
transportation shall fail at any time to conform to the pressure
or quality specifications set forth in this Article, then
Transporter may refuse to accept delivery. Likewise, if the
natural gas offered by Transporter for delivery for the account
of Shipper fails at any time to conform to any of the
specifications set forth in this Article, then Shipper may refuse
to accept delivery pending correction by Transporter. Upon the
failure of either Party promptly to remedy any deficiency in
quality or pressure, then the other may make changes as may be
necessary to bring such gas into conformity with such quality and
pressure specifications.

ARTICLE VII - MEASURING AND METERING EQUIPMENT
7.1 The volume and the total heating value of the
transportation gas received and delivered shall be determined as
follows:
(a) The measurement unit of natural gas transported shall
be one (1) cubic meter measured according to Boyle's
Law for the measurement of gas under varying pressures
with deviations therefrom as provided below, on the
measurement basis hereinafter specified.
(b) The unit of volume for purposes of measurement of gas
transported for the purposes of determination of



equivalent volumes shall be one (1) cubic meter of
natural gas as defined in Article I.

(c) The total heating value of the gas received at the
Point of Receipt and delivered at the Point of
Delivery, per cubic meter, shall be determined from a
continuous sampling device, by chromatographic
analysis, by periodically running a spot sample on a
recording calorimeter, or by such other equipment or
method as may be mutually agreed upon. The total
heating value of the gas shall be determined by
Transporter at each such point at least menthly or at
other intervals of time as deemed necessary by either
Party from a continuous sampling device or other
methods mutually agreed upon. The total heating value
of the gas so determined at each such point shall be
deemed to remain constant until the next
determination.

(d) For purposes of computing gas volumes, the temperature
of the gas passing through the meters shall be
determined for any Day by the continuous use of a
recording thermometer so installed that it may
properly record the temperature of the gas flowing
through the meters.

(e) The specific gravity of the gas passing through each
meter utilized shall be determined by the use of a
recording gravitometer, from a continuous sample
device, or by chromatographic analysis of approved
type which shall be checked at least once each month
by the use of any other approved method mutually
agreed upon. The specific gravity of the gas so
determined shall be deemed to remain constant until
the next determination.

7.2 Orifice meters installed in measuring stations used in
the measurement of the transportation gas to be received or
delivered shall be operated in accordance with Specifications of
the American Petroleum Institute ("API") Publication Number 2530



as amended from time tc time, including the API Publication for
Determination of Supercompressibility Factor of Natural Gas or
AGA Committee Report No. 8, titled "Compressibility and
Supercompressibility for Natural Gas and Other Hydrocarbon
Gases." Turbine meters installed in measuring stations used in
the measurement of the transportation gas to be received or
redelivered shall be operated in accordance with specifications
of the American Gas Association ("AGA") Committee Report #7 which
is titled "Measurement of Gas by Turbine Meters." Aany
modification and amendment thereof as agreed upon by the Parties
shall include the use of straightening vanes and pulsation and
dampening equipment where necessary.

7.3 Shipper acting jointly with Transporter may install,
maintain and operate, at its own expense, such check measuring
equipment as desired, provided that such equipment shall be
installed so as not to interfere with the operations of
Transporter's measuring equipment.

7.4 All installations of measurement equipment applying to
or affecting deliveries shall be made in such manner as to permit
an accurate determination of the volume and total heating value
of natural gas delivered and ready verification of the accuracy
of measurement. Care shall be exercised by Shipper in the
installation, maintenance and operation of pressure regulating
equipment so as to prevent any inaccuracy in the determination of
the quantity of gas delivered.

7.5 The characteristics of the measuring equipment will be
as follows:

(a) The accuracy of the measuring equipment shall be
verified at reasonable intervals and, if so requested,
in the presence of representatives of both Parties,
but neither Party shall be required to verify the
accuracy of such equipment more frequently than once
in any 30-Day period. In the event either Party shall
‘notify the other Party that it desires a special test
of any measuring equipment, the Parties shall
cooperate to secure a prompt verification of the
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(b)

(c)

7.6

accuracy of such equipment. The expense of any such
special test, if requested, shall be borne by the
Party requesting the test if the measuring equipment
tested is found to be in error by not more than two
(2) percent.

If upon test, any measuring equipment, including
auxiliary instruments, is found to be in error in the
aggregate by not more than 2 percent, previous
recordings of such equipment shall be considered
accurate in computing deliveries of gas, but such
equipment shall be adjusted at once to record
accurately.

If upon test, any measuring equipment shall be found
in the aggregate to be inaccurate by an amount
exceeding 2 percent since the last preceding test,
such equipment shall be adjusted at once to record
accurately, and any previous recordings of such
equipment shall be corrected to zero error for any
period which is known definitely, but in case the

period is not known or agreed upon, such correction

shall be for a period extending over one-half of the
time elapsed since the date of the last test, but not
exceeding a correction period of sixteen (16) Days.
In the event a meter is out of service or registering

inaccurately, the quantities of gas received or redelivered

during such period shall be determined as follows:

(a)

(b)

(c)

By using the registration of any check meter or
meters, if installed and accurately registering; or in
the absence of subsection (a),

By correcting the error if the percentage of error is
ascertainable by calibration, tests or mathematical
calculation; or in the absence of both subsections (a)
and (b), then,

By estimating the quantity received or redelivered by
receipts or deliveries during periods under similar
conditions when the meter was registering accurately.



7.7 Each Party shall preserve or cause to be preserved for
mutual use all test data, charts, or other similar records in
accordance with the applicable rules and requlations of the
(RELEVANT AUTHORITY] with respect to the retenticn of such
records.

ARTICLE VIII ~- RATE
8.1 On and after the date transportation service begins,
Shipper shall pay to Transporter each month the following
charges:

(a) A Monthly Demand Charge equal to the product of the
monthly Demand Rate defined ir. Paragraph 9.2 of this
Article and the Maximum Daily Quantity defined in
Article I of this Agreement;

(b) A Commodity Charge equal to the product of the volume
actually received by Transporter during the month at
the Point of Receipt and the Commodity Rate defined in
Paragraph 9.2 of this Article.

8.2 Nomination Schedule and Rates:
Annual Rate (Lev/loﬁﬁl
Quantity Nominated Demand Commodity
Delivery Point(s) (10°m®) Rate Rate
(TO BE SUPPLIED] [TO BE SUPPLIED] (TO BE SUPPLIED]

8.3 Transporter shall not be liable for any gas gathering,
occupation or production, severance or sales tax, or taxes of
similar nature or equivalent in effect which are now or hereafter
validly imposed by any lawful authority on the gas transported
pursuant to this agreement or on the production thereof. Shipper
shall reimburse Transporter the amount of any future tax or other
governmental exaction validly laid on and paid by Transporter
for, in respect of, or on account of the receipt, transportation
or delivery by Transporter of the gas provided for in this
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Transportation Agreement; provided, however, that such
reimbursement shall not include income, excess profits, capital
stock, or general property taxes.

8.4 Transporter shall have the right, from time to time,
through filings with the [RELEVANT AUTHORITY] to seek to increase
or decrease the rates, and to change the other terms and
conditions of this Transportation Agreement, without limitation
or reservation; provided, however, that (a) the character of firm
service, (b) the term, (c) the quantities, (d) the Points of
Receipt and Delivery, and (e) the receipt and delivery pressures
shall not be subject to change. Shipper shall have the right to
oppose any of the foregoing and to seek a reduction in rates or
other changes tc the terms and conditions of this Transportation
Agreement to the extent that Shipper is legally permitted to do
So under applicable provision(s) of law.

ARTICLE IX - OPERATING PROCEDURES AND BALAMNCING

9.1 Throughout the term of this Transportation Agreement,
Shipper shall provide to Transporter by the fifteenth (15th) Day
of every calendar month an estimated transportation nomination
schedule ("Nomination Schedule") indicating the daily quantity of
gas Shipper reasonably anticipates it will require to be
transported each Day during the next month, which schedule shall
be subject to change on verbal notice as provided for in
Paragraph 10.2 of this Agreement.

9.2 Shipper shall have the right to change the Nomination
Schedule, but Shipper must notify Transporter verbally of any
such changes at least eight (8) hours in advance of the Day on
which the change in deliveries will comnence, and Shipper shall
use its best efforts to do so at least twenty-four (24) hours in
advance of any such change. Requested changes to the Nomination
Schedule shall be kept to the minimum permitted by operating
conditions. Shipper shall deliver or cause to be delivered to
Transporter, and Shipper shall receive from Trans,orter the
scheduled daily quantity as nearly as possible at uniform hourly
rates.
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9.3 It is the intention of the Parties that the total
heating value of daily deliveries of Shipper's Gas to Transporter
at the Point of Receipt for transportation for Shipper's account
shall equal the total heating value of Shipper's Gas that
Transporter shall deliver at the Point of Delivery. However, it
is recognized that due to operating conditions, the total heating
value of gas deliveries into and from Transporter's facilities
may not balance on a daily or other short-term basis. The
Parties therefore agree to abide by the following lralancing
procedures:

(a) The quantity of gas delivered or caused to be

delivered by Shipper to Transporter at the Point of
Receipt for transportation on any Day (less any
quantity retained by Transporter for compressor fuel
and line loss makeup) shall be redelivered by
Transporter for the account of Shipper, balanced on
the basis of total heating value.

(b) If the quantity of gas which Shipper schedules to
receive from Transporter on any Day is not taken by
Shipper during each Day, Shipper shall pay Transporter
a scheduling penalty equal to the Commodity Charge
applicable under Transporter's Standard Tariff Rate,
multiplied by the amount by which the quantity
scheduled for delivery to Transporter exceeds the
quantity actually delivered, minus 4 percent.

(c) Any monthly imbalance between Shipper's deliveries of
gas for transportation and Transporter's redeliveries
shall be kept to minimum. At the end of each calendar
month, Transporter shall determine the net amount of
surplus or deficiency in the total heating value of
Transporter's deliveries of Shipper's Gas to the Point
of Delivery, above or below the total heating value of
Shippex's Gas delivered to Transporter at the Point of
Receipt. Transporter shall adjust any net surplus or
deficiency of such gas delivered by Transporter by
adjusting the quantity of Shipper's Gas dispatched by
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(d)

(e)

Transporter at the Point of Delivery in the next
succeeding calendar month. If Shipper doe= not within
45 Days immediately following notice by Transporter's
dispatcner balance out any monthly imbalance between
Shipper's deliveries of gas for transportation and
Transporter's redeliveries then:

(i) Skipper shall pay Transporter a penalty equal
to two times the Commodity Charge applicable
under the Transporter's Standard Tariff Rate,
multiplied by any excess quantity received by
Shipper; or

(ii) Transporter shall retain at no cost 2.ay
excess deliveries by Shipper, free and clear
of any claims to title.

If an imbalance exists between receipts and deliveries

upon termination of this Transportation Agreement or

when quantities cease to be delivered to Transporter
for transportation, as a result of the depletion of
supplies or a termination of deliveries from Shipper's
suppliers, such that the quantities delivered by

Transporter to Shipper or for the account of Shipper

exceed the quantities delivered to Transporter (less

the quantities retained for compressor fuel and line
loss make-up), Shipper shall immediately take whatever
action is required to acquire the quantities necessary
to eliminate such imbalance. If such imbalance is not
eliminated within a period of sixty (60) Days after
written notification to Shipper by Transporter,

Shipper shall pay Transporter a penalty equal to two

times the Commodity Charge applicable under the

Transporter's Standard Tariff Rate, multiplied by such

imbalance quantity.

If Transporter determines that, because of operational

constraints or other reasons, it cannot reasonably

apply any or all the provisions set forth in Sections

(a)-{d) above, it may, at its discretion, waive any or
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all of such provisions; provided, however, that any
such waiver shall be made on a nondiscriminatory
basis.

(£) The penalty provisions sef: forth in Sections (a)-(d)
above shall not apply if the excess deliveries or
excess takes are caused by Transporter's actions or
events of force majeure as such term is defined in
Article XIII of this Transportation Agreement.

ARTICLE X - BILLING AND PAYMENT

10.1 Transporter shall render its bill on or before the
last Day of each month for the Demand Charges due for service
rendered during the preceding calendar month. On or before the
10th Day of each month, Transporter shall render its bill for the
Commodity Charge payable for gas services rendered during the
preceding calendar month.

10.2 Each Party shall, upon request of the other, mail or
deliver for checking and calculation any available documentation
that was used in either the measuring of gas and calculation of
- volumes or billing within twenty (20) Days after the date on
which Transporter renders its billing statement for such month
for all charges othar than demand charges. All records and
charts, together with calculations for inspection and
verification, are subject to return within ten (10) Days after
receipt thereof.

10.3 Shipper, except as otherwise provided in this
Agreement, shall pay to Transporter at itu designated office:

(a) on or before the 10th Day of each month for the Demand
Charges due for service rendered by Transporter during the
preceding month and billed by Transporter in the statement for
such month, and (b) on or before the 20th Day of each month for
the remainder of the charges for service which are due.

10.4 If shipper fails to pay all of the amount of any bill
to Transporter when such amount is due, interest on the unpaid
portion of such amount shall accrue at [PREVAILING, AUTHORIZED
RATE OF INTEREST]. If such failure to pay continues for 30 Days
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after payment is due, Transporter, in addition to any other
remedy it may have, may suspend further transportation of natural
gas until such amount is paid; provided, however, tiat if Shipper
in good faith shall dispute the amount of any such bill or any
part thereof, and shall pay to Transporter such amount as it
concedes to be correct, and at any time thereafter within 20 Days
of a demand made by Transporter, shall furnish good and
sufficient suraty bond, guaranteeing payment to Transporter of
the amount ultimately found to be due under such bill after a
final determination, which may be reached either by agreement
between the Parties, arbitration or judgment of a court, then
Transporter shall not be entitled to suspend further delivery of
natural gas unless and until default be made in the conditions of
such bond.

10.5 If within 12 months of the date of payment, it shall
be found that Shipper has been overcharged or undercharged in any
form whatsoever under the provisions hereof, and Shipper shall
have actually paid the bills containing such overcharge or
undercharge, then within 30 Days after the final determination
thereof, Transporter shall refund the amount of any such
overcharge with interest at the rate of [PREVAILING, AUTHORIZED
RATE OF INTEREST], calculated from the time such overcharge was
paid to the date of refund.

ARTICLE XI - ASSUMPTION OF RISK

Shipper shall be deemed to be in control and possession of
the gas to be transported until the g~s has been delivered to
Transporter at the Point of Receipt, and Shipper shall be deemed
to be in control and possession of the gas after delivery for
Shipper's account at the Point of Delivery. Transporter shall be
deemed to be in control and possession of Shipper's Gas after the
gas is delivered to Transporter at the Point of Receipt and
before the ges is delivered for Shipper's account at the Point of
Delivery.
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ARTICLE XII - WARRANTIES
Shipper warrants :or itself, and for its successors and
assigns, that it will at the time of delivery to Transporter for
transportation have good and merchantable title to all gas.

ARTICLE XIII - FORCE MAJEURE

13.1 The term force majeure shall mean acts of God,
strikes, lockouts, or other industrial disturbances, acts of the
public enemy, wars, blockades, insurrections, riots, epidenics,
landslides, lightning, earthquakes, fires, hurricanes, storms,
floods, washouts, arrests, the order of any court or governmental
authority having jurisdiction prchibiting service or performance,
while the same is in force and effect, civil disturbances,
explosions, breakage, accident to machinery or lines of pipe,
freezing of wells or lines of pipe, temporary failure of gas
supply, not including shortages of gas supply or curtailment
therefore, inabi.ity to obtain or unavoidable delay in obtaining
material, equipment, easements, franchises, permits, or
authorization and any other causes whether of the kind herein
enumerated or otherwise, not reasonably within the control of the
Party claiming suspension and which by the exercise of due
diligence such Party is unable to prevent or overcomc.

13.2 The loss of markets to other gas supplies or fuels,
whether or not caused by regulatory determinations or regarding
applicable transpcrtation rates, shall not constitute an event of
force majeure. The Parties agree that a lack of funds, economic
hardship, or other financial cause shall not in any circumstance
be an event of force majeure.

13.3 In the event of any Party being rendered unable,
wholly or in part by force majeure to carry out its obligations
under this Transportation Agreement, other than the obligation to

make payment of amounts accrued and due at the time thereof, it
is agreed that on such Party's giving notice and full particulars
of such force majeure in writing or by telefax or telegraph to
the other Party within a reasonable time after the occurrence of
the cause relied on, the obligations of all Parties, so far as
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they are affected by such force majeure, shall be suspended
during the continuance of any inability so caused, but for no

longer period, and such cause shall so far as possible be
remedied with all reasonable dispatch.

ARTICLE XIV - NOTICES

14.1 Any notice, request, demand, statement or bill
provided for herein, or any notice which either Transporter or
Shipper may desire to give to the other, shall be in writing and
shall be considered as duly delivered when mailed by registered
mail addressed to said Party at its last known post office
address, or at such other address as any Party may be designate
in writing. Routine communications, including monthly statement
and payments, shall be considered as duly delivered when mailed
by either registered or ordinary mail.

(a) If to Shipper: [ADDRESS ]

(b) If to Transporter: [ADDRESS ]

ARTICLE XV - EVENTS OF DEFAULT
15.1 Any one or more of the following events shall
constitute an Event of Default under this Transportation
Agreement:

(a) Failure by either Party to pay any amourt due and
payable by it pursuant to this Transportation
Agreement for fifteen (15) Days after the same shall
have become due;

(b) Failure of either Party to perform any material part
of this Transportation Agreement, other than in an
event of force majeure, and continuance of such
failure for a period of thirty (30) Days after written
notice to the defaulting Party specifying the nature
of such Default and requesting that it be remedied;

(c) Bankruptcy of either Party; or,

(d) I any material representation or warranty made herein
shall prove to have been false or incorrect in any
material respect at the time made.
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ARTICLE XVI - TERMINATION

16.1 Subject to Paragraph 16.2 below, whenever any Event of
Default shall have occurred and be continuing, the non-defaulting
Party, to the extent permitted by law, may, upon sixty (60) Days
prior written notice to the defaulting Party, terminate this
Transportation Agreement. 1In such event, this Transportation
Agreement shall terminate unless within such sixty (60) Day
period prior to such termination all Events of Default that were
the subject of such notice shall have been fully cured, or the
defaulting Party has instituted and is diligently pursuing
corrective action sufficient to cure such Default.

16.2 No termination of this Transportation Agreement shall
relieve the defaulting Party of its liability and obligations.

ARTICLE XVII -~ ASSIGNMENT OR TRANSFER

Except for assignment in connection with any financing, the
Parties agree not to assign or transfer their interest in this
Transportation Agreement without the prior written consent of the
other Party, which consent shall reither be unreasonably withheld
nor delayed. If this Transportation Agreement is assigned
without the written consent of the non-assigning Party, the
non-assigning Party may terminate this Transportation Agreement
on thirty (30) Days written notice to the assigning Party.

ARTICLE XVIII - AMENDMENTS
This Transportation Agreement, or any extension or renewal
hereof, may not be amended, changed, modified or altered unless
such amendment, change, modification or alteration shall be in
writing and signed by the Parties hereto, or by such successor in
interest.
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IN WITNESS WHEREOF, the Parties have duly executed this

Transportation Agreement by their proper officers or

TRANSPORTER

representatives:
SHIPPER
Name Name
Title Title
Date __ Date
19



SECTION 4

SELECTED ARTICLES ON RATEMAKING



Chapter 6
Load Studies and Analysis

Technical Editor: Charles F. Belknap, Jr. Consumers Power Company

Load studies reveal the characteristics of the various types of gas loads
served by a utility. The way a customer consumes gas as well as the
quantity used affects the utility’s costs. In particular, the demand created
by the customer’s equipment or appliances (e.g., maximum one-hour or
24-hour consumption of gas and the temporal pattern of usage) affects
the cost of providing service. These specific properties, which distinguish
the types of gas consumption, constitute load characteristics.

LOAD CHARACTERISTICS

The use of gas by each energy-consuming device and process fluctuates
from hour to hour, day to day, and season to season. For a given
customer, the combination of these individual consumption patterns
determines that customer’s load characteristics. In turn, the aggregate
load characteristics of a number of customers having some common
characteristics of use (e.g., heating, large processing use, etc.) establishes
the load characteristics of a class of customers. Aggregating across
customer classes establishes the load characteristics of the utility.

It is desirable to portray load characteristics graphically. Such “load
curves” show the consumption of gas at hourly intervals during a typical
day, during the day of highest use by that class of customer, or during
the day of the highest system load. An analyst may use average week-
day or average day load curves to show patterns that are relatively unaf-
fected by chance variations.
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LOAD STUDIES

Load studies reveal important characteristics such as: average and max-
imum noncoincident one-hour demands, which are important in design-
ing distribution systems; maximum diversified one-hour and twenty-
four hour demands, which affect production, transmission, storage, and
purchased gas requirements; and load factors as well as gas consump-
tion for the various periods. The variation of these elements of load can
be correlated with weather, customer characteristics, and economic
variables.

Load curves and data on diversities, maximum demands, ioad fac-
tors, etc., provide information and insights to utility managers for mak-
ing decisions and solving problems. The more important uses of load
studies are:

e Economic and Rate Studies

o Estimating cost of service by class of service
o Designing rates for different classes of service and by time of
day and season
° Calculating rate of return by class of service
* Energy Management
° Identifying loads which, if modified, would improve system
operations
o Estimating customer energy costs for new processes and new
or additional equipment
o Planning conservation and curtailment
¢ Engineering Studies
o System planning of production, transmission, storage and
distribution plant
o Planning service facilities for newly developed territories
° Determining service pipe and meter sizes
¢ load Forecasting
° Estimating system maximum hourly ard twenty-four hour
demands for budgeting and purchasing gas requirements
° Normalizing customer use for weather and other variables.

LOAD TESTING METHODS

Recording meters are used to measure variations in gas consumption.
Such meters can be installed to measure the combined load of a group
of customers, individual custcmers, or specific appliances. Selected
area or group-metered tests determine the characteristics of a group
of customers within a self-contained area by metering gas consump-
tion at a common point in the distribution system. This method, for
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example, has been used to determine the space heating load charac-
teristics of a group of homes. When this method is used, the homes in
the selected area should vary in size, quality, and type to represent a
cross section of all types of homes within the utility’s service area.
This method has limitations because it measures only the total de-
mand of a group of customers. To quantify the amount and charac-
teristics of the heating use alone would require an estimate of the base
load (ie., other than space heating). Moreover, the usefulness of the
data will depend on the degree to which the selected area is represen-
tative of all such customers. It is often difficult to find areas containing
only the particular type of customers desired for the tests. However,
if a given area is otherwise suitable, it may be possible to meter the
individual customers having undesirable characteristics and subtract
their data from the group total. The major advantage of the group-
metered test 1s the minimum investment in test meter facilities and
the low cost of processing the data. Individually metered tests are
another method. When the loads under consideration are common to
a large number of customers, sampling procedures can be used to
reducc the cost of the study and still obtain valid and meaningful
results. Validity will depend on the selection of an unbiased sample of
custorners. Statistical sampling makes it possible to quantify the
characteristics of a class of a million or more customers using data
from a carefully selected sample of two or three hundred (or often
much fewer) customers. Careless selection, of course, would produce
seriously biased data, even with samples many times larger.

STATISTICAL SAMPLING

Statistical sampling involves randomly selecting test customers in a
way that gives each customer in a specified group an equal and known
probability of being included in the sample. Two techniques commonly
used are simple random sampling and stratified random sampling. in
the former, the entire population of customers is considered as one
group. Each customer has the same probability of being selected for
the sample. In stratified random sampling, the population is divided
into several relatively homogeneous groups or strata. Different sam-
pling probabilities (or fractions) can be used in each stratum. Com-
puter programs can be used for either type of sampling. Alternatively,
a comparatively simple technique called systematic sampling can be
used.

Both simple random sampling and stratified sampling can yield a
reliable picture of the population from which the sample was drawn.
From those customers in the sample, estimates of population charac-



Chapter 8
Fundamentals of Utility Pricing

Technical Editor: Robert H. Sarikas, Foster Associates

The rates of a gas utility are the prices charged for the utility’s service.
These prices, together with the rules and regulations that govern the
rendering of service, are usually subject to regulation by state/provin-
cial and federal commissions and in some cases by municipalities.

Regulation defines the rights and duties of the customers and the
company. As a public utility, the principal obligation of a company is
to provide gas service to all customers who request it at reasonable rates
without undue discrimination. In return, the regulated public utility
receives the following: the opportunity to earn a fair return upon the
value of the utility’s property; a service franchise or certificate rights
in the utility’s area of operation; and the right of eminent domain and
use of public ways.

PRICING THE SERVICE

Once a regulatory body has approved a rate or condition of service, it
may remain in effect for a short time or for many years. The better
a rate schedule fits a particular situation (ie., allowing satisfactory ear-
nings for the utility while encouraging the efficient use of gas service
by the company’s customers), the better for all concerned.

The difference between utility rate setting and the pricing of other
commodities reflects the difference between two kinds of markets.
Typically, economists classify markets by the relative degree of com-
petition that exists within them. A gas utility, for example, is assured
of a market (service territory) free from competition by other gas sup-
pliers, but one which is not free from competition per se. Gas distribu-
tion utilities face competition from other sellers of energy, such as elec-
tric utilities, which are also regulated, and from unregulated coal, oil,
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and liquefied petroleum gas dealers that are free to bargain for available
business. A gas distribution utility must also compete with all types
of goods and services for a share of its customers’ disposable income.

Unlike coinpetitive market prices, which result from the interaction
of supply (by many firms) and demand (by many customers), utility rates
are administered and set by a regulatory agency. The objective of rate
regulation is to set the rates paid by consumers at levels sufficient to
provide the utility with enough revenues to cover the costs incurred in
providing a reasonable guality of service and, at the same time, allow
the company the opportunity to earn a fair return on the capital
employed.

Utility ratemaking is not an exact science. A “technically correct”
rate structure covers the total costs of serving the customers, including
an adequate return to the utility. Cost is an important guide in ratemak-
ing, but in practice rates are designed within a framework that includes
many factors in addition to costs. These include: economic, regulatory,
supply, social, and political considerations. A well-designed rate reflects
the importance of these other factors.

RATE OBJECTIVES AND METHODOLOGIES

It is important to distinguish between rate objectives, ratemaking
methodologies, and rate forms. The following are some typical objec-
tives of rate design:

* Achieving the revenue requirement
Economic efficiency
Fairness or equity
Simplicity and administrative eaue
Conservation of resources
Stability and gradualism
Social goals
Environmental protection
Employment
Balance of payments

Ratemaking obiectives often conflict, requiring regulators and utility
rate experts to balance objectives and functions rather than try to realize
a single overriding objective.

According to James Bonbright, the four primary functions of
public utility rates are:

! James C. Bonbright, Principles of Public Utility Rutes, (New York: Columbia
University Press, 1961), p. 49.
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Capital attraction

Efficiency

Demand control or consumer rationing
Income distribution

Methodologies of cosi analysis include various types of embedded
or fully distributed cost studies, marginal and long-run incremental
cost analysis (LRIC), and value of service. Rate forms include flat
rates, declining block rates, inverted rates, and Hopkinson and Wright
demand rates. These costing methodologies and rate forms are the
basic tools of cost of service .nalysis and rate design.

These tools are used to aci.ieve one or more of the objectives of
ratemaking. For example, fostering economic efficiency through rate
design would involve the use of ma 'ginal cost analysis. Achieving the
goal of fairness, particularly if fairness is defined as giving significant
weight to allocated costs, may require the use of one of the numerous
methods of capacity cost allocation. Emphasizing social goals would
suggest a consideration of lifeline rates or special discounts. Thus,
costing and rate design methods themselves are not right or wrong
per se. They are only proper or improper, measured in terms of their -
usefulness in attaining the desired objectives.

The Revenue Requirement

Meeting the utility’s annual revenue requirement is a singularly ob-
vious goal of ratemaking because continued service and providing for
expansion require an equality of revenue and revenue requirements.
By definition, a fundamental purpose of pricing is to provide sufficient
revenue to cover the firm's expenditures. This goal can be extended to
include ratemaking that ensures continuing profitability such that the
need for subsequent rounds of rate increases is mitigated.

Economic Efficiency

Economic efficiency requires a proper reflection of cost in price so that
a utility customer’s purchasing decisions result in an efficient alloca-
tion of resources. Pursuing the goal of economic efficiency implies that
marginal cost analysis would be used. Economic theory holds that
prices based on short-run margiral costs lead to an optimal allocation
of resources. If, for example, gas service is priced lower than that
amount, users would be encouraged to use more of that service,
resulting in an inefficient allocation of resources.

As a substitute for competition, one purpose of regulation is to
achieve the results of competitive markets. Therefore, establishing
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regulated utility rates (ie., prices) at a level that would exist in a free
and competitive market place should enhance economic efficiency.

Conceptually, marginal cost is the change in total cost as output in-
creases. At a practical level, various techniques exist to perform
marginal cost analyses. For example, the marginal cost of gas supply
could range from the cost of incremental purchases for each retail rate
class under the applicable tariff of a sole pipeline supplier to incremen-
tal cost changes calculated by use of an optimal gas supply program
on the basis of multiple pipeline suppliers plus underground storage
and pezking service. In each instance, the analyst must determine the
added cost of an added increment of sales.

If prices are equated to the marginal cost for each rate class, the
revenue derived with prices equal to marginal costs can be estimated.
Revenue calculated on that basis may be more or less than the allowed
revenue requirement under conventional (ie., embedded or fully
allocated) cost of service ratemaking. The revenue derived from
marginal cost-based rates can be scaled up or down to match the
revenue requirement calculated by conventional means. This scaling
can be on a pro rata basis ur inversely propcrtional to the relative
price elasticity of demand of the customer groups (ie., “Ramsey” pric-
ing). Results of a marginal cost study can be used for rate design for
a particular rate class even though class revenues are established on
the basis of an embedded cost of service study.

Fairness or Equity

Most people believe that a rate based on the cost of providing service
is fair. The goal of fairness is frequently mandated by statute although
no definitive standards exist. If such an objective of pricing is stat-
utory, it may consirain the attainment of other goals.

Costing could be based on embedded or marginal cost. In some
cases, however, pricing to enhance economic efficiency may cenflict
with the fairness goal. For example, while 2 market clearing price may
be the most zconomically efficient method of handling a shortage, ra-
tioning ur a “first-come, first-served” basis may be fairer. In any event,
the traditional utility pricing approach that recognizes fairness as a
goal bases class revenues—and to a lesser degree rate design within a
rate class —on embedded or allocated cost of service.

Simplicity and Administrative Ease

The goal of simplicity implies rates that should be easily understood
(ie.. the user can determine the expected cost of service). Simple rates

FUNDAMENTALS OF UTILITY PRICING 155

minimize the need for employee and customer education as well as
reduce record keeping and administrative costs.

Co.:servation of Resources

Conservation of resources or the prevention of waste is closely akin to
economic efficiency. Conservation also means avoiding. the use of
energy that is worth less to consumers than its cost to society. Conser-
vation could also be defined as using less of a natural resource t..oday
so as to have more to use in the future when it may have a higher
economic value.

Stability and Gradualism

The goal of stability recognizes historical relationships among
customers in terms of the proportion of system costs each customer
group bears. Stability leads to a policy of gradualism_ in rate changes
if substantial increases (or decreases) are called for in the context. of
a single rate case. Changes in gas utility pricing policy shoulq be im-
posed gradually so that customers can adjust and any adverse impacts
on the customers’ operations are minimized.

Stability of revenues is important to the utility because budg('et.s
must be met. At one extreme, in terms of rate design, revenue stability
would be maximized if all costs were recovered by a fixed customer
charge or ratcheted demand charge. The commodity charge yvould be
zero. If sales volume fell, the utility would still recover all of its (;osts.
In a period of sales increases, revenue growth wpuld be enhancefi if the
highest price were applied to the fastest growing parameter (ie., de-
mand or commodity) with the other priced at zero. 0] course, such a
rate approach would not receive regulatory app}'ova.l. Obv10u.sly, t:he
pricing pattern required to achieve revenue stability may conflict with
other ratemaking goals.

Social Goals

Social ratemaking goals involve rate designs that adv:anqe the welfare
of a particuiar group in society. IFor example, utility “lifeline” rates can
reduce the impact of rate increases on customers least able to pay for
gas service, such as persons on fixed incomes. For suqh customers,
higher utility prices may mean a significant decrease in well-being.
Nevertheless, subsidies for one group, regardless of its need, mean
shifting the economic burden to others.



Utdlity pricing policy devisions ean be Judged agminst the result]
that would occur if similar policies were pursued in competitiv
markets. Under this standard, utility customers would be treated ir
nearly the same fashion as would be the case under competition. Util
ity pricing schemes that constitute a redistribution of wealth reflec
the political process rather than administrative regulation.

Environmental Protection

Rates that are economically efficient will optimize the use of scarce
resources and, by definition, minimize adverse environmental effects,
Thus, to a great extent, this objective parallels the goal of economic
efficiency.

Employment

Given that full employment is an important national objective, gus
utility rates that enhance the prospect of employment serve an essen-
tial purpose. Nondiscriminatory rates for industry that both attract
new business and retain existing employees might be viewed as en-
hancing this goal.

Balance of Payments

The balance of international Payments is a viial national economic and
political concern. Pricing that minimizes the use of imported fuels
could be regarded as an important objective.

VALUE OF SERVICE

Utility rates that reflect competitive factors are oiten called value of
service rates. Value of service is shorthand for the highest price that
a single customer is willing or able to pay for service. That price
depends, in part, on the price and availability of alternative service
{e.g., fuel oil, coal, etc.). With respect to an entire rate class, value of
service can be defined as n area under an economist’s demand curve
(ie., the social benefit obt: ined from the particular service). Some
critics characterize rates based on value of service as chargiag “what
the traffic will bear”



Chapter 9
Rate Forms

Technical Editor: Robert J. Hobday, Rochester Gas & Electric Corporation

Most rates for small retail consumers are based on the volume (ie., cubic
feet) of gas service provided. Such rates are simple in form and are often
referred to as commodity rates. Rates based on both the customer's
volume and demand-use characteristics are known as demand rates.
These more complex rates are usually applicable only to very large
volume industrial service customers.

Most gas rates are stated in terms of a volume (e.g., so many dollars
per 1,000 cubic feet (Mcf)). Some companies, however, bill on a therm
basis.! Under this method, rates are expressed in terms of the number
of heat units delivered instead of the volume of gas metered.

FLAT RATE

The flat rate is the earliest and simplest rate form (see Figure 9-1).
Under this rate, which was widely used before the advent of metering,
customers are assessed a flat charge per unit of time (e.g,, dollars per
day, week, or month). The charge is based on a use-factor proxy fe.g.,
the hourly demand of gas-burning equipment served). Although this rate
form is simple and easily administered, it is flawed. A flat rate results
in the same monthly bill for customers using their equipment infrequent-
ly and customers using the same kind of equipment more fully during
the billing period. This rate formis outmoded except where a customer’s
use is constant or follows a fixed pattern at a known consumption level
(e.g., decorative residential gas lights).

' A therm of gas contains 100,000 Btus of heat. Ten therms, or a decatherm,
contain the approximate heat content of 1 Mcf of gas.
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s Average Rate

wmemmsmx Monthly Bill

] 2 3 4 5 6

Monthly Consumption in Mcf

Figure 9-1. Illustrative flat rate

STRAIGHT LINE METER RATE

With the advent of metering devices, a number of rate forms that rely
on the measurement of actual use were developed for biliing purposes.
The first of these, the straight line meter rate, has a constant price per
unit of gas consumed, as recorded on the customer's meter (see Figure
9-2), regardless of the volume consumed. This rate form is the simplest
of all the meter rates. It derives its name from the straight line that
results when :he total bill for various usage levels is plotted on a graph.,
This rate form was used by gas companies to bill water hezting, cook-
ing, and refrigeration. More recertlv, it has been used by pipelines as
a “volumetric rate” The stra*sht lir.2 rate has the advantage of billing
based on a customer’s actral use and, therefore, is not as discritninatory
as the flat rate. Its disadvantage is 1t costs are recovered at a uniform
rate solely in proportion to the volume of gas use. If, for example, a
customer had no use in a month, the bill would be zero. Yet, the utility
would have incurred costs in reading that customer’s meter and in pay-
ing the continuing fixed charges on the utility’s investment in facilities
needed to serve that user. The company’s other customers would have
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Figure 9-2. Illustrative straight line meter rate

borne thes< costs or the utility might have underrecovered its revenue
requirement. - .

The straight line rate form can be improved by mclud'lr.lg a customer
charge (or service charge). This charge permits the utility to recover
2t least a minimum amount of revenue from its low-use castomers.
Another less controversial approach involves 2 minimum charge. This
entitles the customer to a small amount of gas use without adc.iitional
charge. The following are examples of these two features using the
“blecck meter” rate furm described later in this chapter:

e Customer charge permonth............... $ 5.00
First 2.5 Mcf used per month.............. $£12.50 per Mcf
Next 7.5 Mcf used per month.............. $10.00 per Mcf
Over 10.0 Mcf used permonth............. $ 7.00 per Mcf

Minimum monthly bill i $5.00 per meter.

» First 0.3 Mcf or less used per month ....... $ 5.00
Next 1.2 Mcf used per month.............. $12.50 per Mcf
Next 8.5 Mcf used per month....... ...... $10.00 per Mcf
Over 10.0 Mcf used permonth............. $ 7.00 per Mcf

Minimum monthly bill is $5.00 per meter.
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STEP METER RATE

Under this rate form, the customer’s entire volume of use is billed at
a certain price, which varies depending upon the rate “step” in which
total metered use falls \see Figure 9-3). This rate differs from the flat
rate and the straight line meter rate in two ways. First, the step meter
rate encouragas customers to increase use to obtain the lowest unit price
available; this helps the utility achieve a higher overall load factor than
would otherwise prevail. Second, because tha low-volume or convenience
gas user pays a higher unit price than the large-volume customer, this
rate form tracks more closely the costs of previding service. An exam-
ple of the application of this rate form is shown in Figure 9-4.

The step meter form has two objectionable features. First, some bills
for large use could be lower than bills for smaller use. For example,
using the rate shown in Figure 9-3, the billing for 5.5 Mcf (at the se-
cond step) would be $55.00. Yet, the billing for 4.9 Mef (at the first step)
would be $61.25. Such a situation is illogical and unfair. Moreover, it
might encourage customers to waste gas just to obtain a lower price.
Secorid, the step meter rate discriminates against high load factor
customers with small consumption while favoring large-use customers
even if they have lc-vei than average ioad factors. Ti:ese latter customers
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Figure 9-3. Illustrative step rate
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Monthly Entire
Consumption Consumption
(Mcf) Billed (Per Mcf) at:
Under 5.0 $12.50
5-10.0 10.00
Over 10.0 7.00

Assume monthly consumption is 8 Mcf. The bill would be $80.00 or 8 Mcf
times $10.00 per Mcf.

Figure 9-4. Sample application of the step meter rate

are not charged their fair share of the fixed costs of the facilities re- -
quired to serve them.

BLOCK METER RATE

The undesirable features of the step meter rate were ameliorated by
the introduction of the block meter rate (see Figure 9-5). This rate has
two or more successive blocks cf use with decreasing prices per unit
of volume.? Unlike the step rate, however, the customer is billed for use
in each successive block at the rate applicable to that block. The
charges calculated for each block are then added to determine the
total monthly bill. Rates ¢f this type a1e usually designed to recover
a substantial portion of customer costs in the initial block. Block meter
rates are widely accepted because they are simple and avoid undue
discrimination as well as recognize that some cost elements decrease
on a unit basis, as use increases. A sample application of the block
meter rate is shown in Figure 9-6.

The price for gas usage in each block can recnver some share of
capacity (fixed) costs as well as commodity (variable) costs. The follow-
on blocks are usually priced closer to commodity costs. In the past, this
cost-related rate design helped gas compete with other fuels in energy
markets. The higher-priced initial rate blocks covered various com-
binations of low-use appliances while the lower-priced terminal rate
blocks encouraged additional gas usage (e.g., space heating). A few
years ago, the emphasis or: encrgy conservation prompted the design

! There are block-meter rates with increasing prices; so-called inverted rates.
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Figure 9-5. Illustrative block rate

of rates with fewer blocks and having smaller price differentials be-
tween blocks. In some jurisdictions, two-step block rates were adopted
to discourage “innecessary” or “wasteful” consumption. The appro-
priateness of such rate designs is debatable when other ratemaking
objectives, such as reflecting costs, are considered.

Because load factors are fairly uniform among residential cus-
tomers, a block meter rate can recover custoer, capacity, and com-
modity costs for the residential class on an equitable basis. Large-use
commercial and industrial customers, however, exhibit a much wider
range of load factors, thus, some inequities could occur. The block
meter rate also tends to be discriminatory against high load factor
customers with small use while favoring large-use customers even
though they may have lower than average load factors. Under this rate
form, the high load factor customer tends to pay for a relatively larger
share of the fixed charges on production, transmission, storage, and
distribution plant.

A rate form known as reverse blocking or the “inverted rate” has
been used to encourage usage at a more favorable load factor. Such
rates can be designed to collect higher charges for greater uszge in
colder months, which contributes to a poorer load factor. An example

RATE FoRrMs
Monthly
Consumption Billed at:
(Mcf) (Per Mcf)
First 3.0 $12.50
Next 7.0 10.00
Next 20.0 8.00
All additional 7.00

Assume monthiy consumption is 1 Mcf. The bill is computed as follows:

First 30 Mcf @ $12.50 per Mcf = $ 37.50

Next 7.0 Mcf @ 10.00 per Mcf = 70.00

Next 20.0 Mcf @ 8.00 per Mef = 160.00

RemainingL.O Mcf @ 7.00 per Mef = 7.00
31.0 Mcf

Total Bill $274.50

The average price of gas is $8.85 per Mcf.

Figure 9-6. Sample application of the block meter rate

of a general service gas rate ‘or large users that embodies a low load
factor adjustment provision is shown in Figure 9-7.

An inverted rate form variation to the hasic block meter rate is the
“lifeline” rate. Proponents of this form contend that every residential
customer should receive an amount of gas service adequate to meet
basic human needs for survival in modern society (hence, the name
“lifeline”). This volume would be at a price that all customers could af-
ford, especially those families living in poverty. Lifeline rates, which
establish a low-price initial block that is below the cost of service, shift
cost burdens to other residential users above the lifeline consumption
leve! and, perhaps, to other customer classes. Lifeline rates reflect
social objectives as a basis for ratemaking in addition to the more
traditional rate design goal of cost responsibility. The adoption of
lifeline rates has been limited.

DEMAND RATES

Because of the greater variance in the load characterist’=s of large-use
customers, gas distribution companies and pipelines prefer rate forms
that take into account a customer’s demand and load factor. Demand,
or two-part rates, impose a demand charge based on the customer’s
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Rate
For the first 100 Mcf used permonth .............. $7.00 per Mcf
For all over 100 Mcf used per month ............... $6.00 per Mcf

Adjustment for Low Load Factor

For all gas consumed in the billing periods for November through May
in excess of 1.1 times the average amount of gas used per month, June
through October immediately preceding ............ $3.00 per Mcf

Figure 9-7. Sample application of gas rate with low load factor
adjustment

maximum demand. This feature also establishes the utility’s respon-
sibilities to provide a certain maximum level of service. There is also
a commodity charge based on total usage during the month.

A customer’s demand is defired in terms of usage within a speci-
fied time interval. For example, if one customer uses 1 Mef per day
while another customer uses 2 Mef per day, the latter’s demand im-
poses a responsiblity on the utility system twice that of the former. De-
mand may be determined by metering or by the nameplate ratings of
connected loads of gas-consuming appiiances and equipment.

Demand rates are not used extensively by gas comparies for two
reasons. First, demand meters are costly. Second, periodic inspections
of customers’ premises to check connected equipment capacity are also
expensive. Other deterrents to the use of two-part rates involve the
complexity associated with demand-rate billing and the adverse reac-
tions of customers. They have difficulty understanding or accepting
the demand concept. When demand rates are used, it is usually for
large-use customers because they can grasp the need for such a rate
form.

Demand may be expressed on an hourly or daily basis. Most dis-
tribution companies purchase gas from pipelines under a demand rate,
with demand determined on a daily basis. Where the distribution utili-
ty’s customer is located at a considerable distance from the source of
supply, hourly demand is an important consideration because the
capacity of a distribution main is figured on an hourly basis. Thus,
maximum hour: 7 consumption is reflected in the design of demand
rates for distribution system customers.

Demand rates can incorporate a “ratchet” clause. This would stip-
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ulate that a customer’s billing demand cannot be less than a stated
percentage (sometimes as high as 100 percent) of mezimum demand
during a previous period (usually twelve months ending with the cur-
rent billing month). Because a utility must have adequate facilities
standing ready at any time to serve a customer, a ratchet forces a
customer to pay fixed charges related to the maxirum. demand im-
posec: on the system. The ratchet protects the utility and benefits high
load factor customers. Customers with a Jow annual load factor are re-
quired to bear their share of capacity costs, as imposed by their peak
demands, even though their use at such a high level is very infrequent.

Demand rates have two basic forms: the Hopkinson demand rate
and the Wright demand rate.

Hopkinson Demand Rate

The Hopkinson demand rate was devised in 1892 by Dr. John Hopkin-
son, an Englishman. The Hopkinson rate contains a demand charge
and a commodity charge—itisa “two-part rate.” Pipelines use the term
“demand-commodity rate” In distribution utility rates, the separate
demand and commodity charges are usually bloct:ed. Sometimes, the
commodity charge has a Wright feature (as described below) in one or
more of the biocks. In pipeline rates, the demand or commodity
charges are rarely blocked. IMigure 9-8 shows the relationship between
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Figure 8-8. Illustrative Hopkinson demand rate
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without the use of separate demand and commodity charges. Figur:
9-12 shows a sample application of the Wright demar.d rate.

With a Wright demand rate, a customer pays no more for service
received through several separately billed meters than if the same
total amount of gas were received through a single metar (unless the
rate is blocked and suijtable maximum demands are specified).

Under a Wright demand rate, a customer can decrease the average
rate only by improving load factor. This is shown by the curve in
Figure 9-13, which illustrates the relationship hetween the average

rate and load factor. The average rate is not affected by a change in
use if load factor remains constant.

VARIABLE RATES

Recently, vigorous price competition between natural gas and other
fuels has lead to gas rates that are tied to and vary with the price of
aiternate fuels. These variable rates generally foliow traditional rate
forms. For example, one such rate has declining blocks with the tail-
block for sales in excess of 10,000 Mef per month based on the
equivalent price of No. 6 residual fuel oil. The utility can adjust the
tailblock rate monthly. The tailblock rate is constrained by a stated
Jloor price, the rate of the penultimate block is a ceiling price. This
type of rate allows a gas company to compete more effectively and,
perhaps, retain large volume dual-fuel customer loads.

First 3 cu. ft. per cu. ft. of max. daily demand .. ... $12.50 per Mef
Next 17 cu. ft per cu. ft. of max daily demard . ... $ 9.00 per Mcf
All addt’l use per cu. ft. of max. daily demand . .. .. $ 7.00 per Mcf

For a customer with a maximum daily demand of 20 Mcf and s monthly
consumption of 420 Mcf (70 percent load factor, assuming = 39-day
month), the bill is computed as follows:

First 3 cuft.x20 Mcf = 60 Mcf @ $12.50 Mcf = $ 750.00
Next 17 cu.ft.x20 Mcf = 340 Mcf 2 $ 9.00 Mcf = 3,060.00
Remainder = 20 Mcf @ $ 7.00 Mcf = 140.00

Total Bill $3,950.00
The average price of gas is $9.40 per Mcf.

Figure 9-12, Sample application of the Wright demand rate
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Figure 9-13. Wright demand rate relationship between load factor and
average rate

MINIMUM, SERVICE, AND CUSTOMER CHARGES

dules contain other provisions. For exar-nple, even if a cus-
?ntrsc:sis no gas, a rate schedule should provide some mea.nst }?:
recovering those costs that are independent of the use of gas (g.g., he
costs of meter reading and billing and fixed costs on plant an equ!pt
ment). One such device is a service or customer charge. These cor;;s\ll:‘
of a flat monthly charge in addition to the charges for gas uste). .
quently, the service charge is based on a demand factor, sus:h as urr:e
capacity. Many custcmers, however,. do not understand or llkeha s?gv ce
charge. Utilities have failed to convince customers that they s O(l; T;;:);
for “readiness to serve,’ as well as.fc.n' the volumes _°f gas u?e . Th s
has led many utilities to adopt minimum ch?.rges in hetg (‘)t‘ slelx)'l\nck
charges. The minimum charge, in most cases, involves the‘lm ial bloc
of the rate. This would cover 4 small volume of gas service, ranging

.0 Mcf per month. .

fronl;o%]éxtlzl}-gs?cusﬁomem, Ineter reading and billing are a propor:
tionally higher part of the total cost of service than for largedcomrtne(x)'f
cial or industrial customers. For such larger users, the fixe ;os snd
the utility’s plant are more importan.t. Thex.'efore, where bema d
charges are included in a rate, they are 11%(e a minimum charge zcz:iuto
they cover the fixed costs associated w1t'h.the mvestmenthnee e ko
serve those customers. In many rate_s,.mlmmum demand charges a
a means of providing a ratchet provision.


http:3,950.00
http:3,060.00
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PRICE ADJUSTMENTS

In the past, gas distribution companies experienced reductions in earn-
ings because of the delay between the date of filing for a rate increase
and the date when increased rates became effective. The financial
strains caused by this “regulatory lag” led many state regulatory com-
missions to allow utilities to incorporate price adjustment provisions
in their rates. These permitted gas rates to fluctuate in response to
certain specifically defined costs without the need for time-consuming
formal rate-case proceedings. Such adjustment provisions are limited
to major elements of operating costs — generally those beyuad the con-
trol of the gas utility. Adjustment clauses are usually designed to pro-
vide for both increases and decreases above or below 2 specified base
cost level, which is the level of costs that the utility’s basic rate sched-
ules are designed to recover. In some Jurisdictions, rate adjustments
by the utility can be made effective by notifying the commission. In
other states, rate changes under the adjustment provision require the
utility to apply for specific approval by the commission.

Price adjustment clauses customarily include three elements: (1)
the base cost level, (2) the “change step,” which is used to measure
variations from the base cost level, and (3) the “factor of adjustment”
The factor of adjustment is the amount the charge is increased or
decreased for each unit step of change above or below the base cost
level. Some clauses provide for a neutral zone on both sides of the base
cost level. Fluctuations within this zone cannot trigger the operation
of the adjustment clause.

Today, various price adjustment provisions are in general use. For
example, in some gas-producing states, utilities use a field price ad-
Justment that is linked to a base purchase price for gas in the field.
Any increase or decrease in the field price is reflected in an automatic
increase or decrease in charges to customers. This adjustment is
generally limited to large, separately classified users.

A purchased gas adjustment (PGA) provision is in general use by
gas distribution utilities that buy a large portion or all of their re-
quirements from pipelines. The PGA permits an automatic adjustment
when the cost of gas goes above or below a specified base cost. Also,
this provision often is used to return a proportionate share of refunds
received by the utility from a pipeline when its rate is retroactively
reduced by an order of the FERC. Because of the inherent lag in many
PGA clauses and the possibility of rapid change in the price of gas, the
problem of cost recovery can be substantial. Therefore, some firms are
allowed to charge on the basis of the estimated cost of gas for the
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month (or longer period) billed. When actual costs are known, recon
ciliation is made. This procedure eliminates the financial burdei
caused by billing lags. .

A competitive fuel adjustment clause may be used in large-volumf
gas rates. This adjustment is made in reference to currer_tt. ftyxel oi
prices in relation to a base price of oil at the time when the utlllty s rat
schedule for gas service became effective. For most industr.lal an(
large commercial rates, the adjustment would be based on prices fq:
heavy oil (e.g., No. 6). For some space-heating rates, the adjustment i
linked to light heating oil (ie., No. 2) prices. -

A commodity index adjustment provision permits compepsatm;
price changes in response to general increases or decreases in wag
rates and the costs of materials used by the utility in its operations

A tax adjustment provision enables a utility to adjust its gas rate‘:
for increases and decreases in specific taxes levied by public authori
ties. Taxes covered by such provisions may be those classified as pro
duction, transportation, excise, severance, occupation, street rental, o1
gross receipts. .

A Btu or heat-content adjustment provision in volumetric rate
schedules adjusts customers’ bills for variations (relative to an es}ab
lished base) in the actual heat content of the gas delivered. This adjust
ment can be accomplished in two ways: (1) by adjusting the meterec
volume to an equivalent volume at the base heating value, apd (2) by
adjusting the effective rate levels above or below the author"lzed base
rates by a formula that recognizes the actual average hgatmg: va!ue
A heat-content adjustment provision is logically included in a dlstr!bu
tion utility’s rates if the company purchases gas from its supplier:
under similar rates. . .

Many heat-adjustment clauses specify a range w1th.m which no ad
justment is made. This avoids confvsing customgrs with complicatec
billings. A company, for example, may stabilize its rates for gas be
tween 1,000 and 1,025 Btus. No rate adjustment is made when the
heat content varies within these “neutral zone” limits.

By definition, therm rates do not require adjustments.for Bty
variations. Such rates, however, do require calorimeter readings apd
the application of a therm conversion factor to determine the quantity
of therms to be used for billing purposes.

Cost of service-adjustment provisions are included in the rates
of some pipelines for the sale or transportation of gas tc-; affiliated
companies. These rates are based on a formula that includes a
specified rate of return. The provisions adjust rates.to (‘:om‘pensa.tg t.'or
changes in a pipeline’s cost of service. A few gas distribution utilities
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also have this type of adjustment clause in their rates. Such rates are
often based on specific city ordinances where “homne rule” is
applicable.

REFUND PROVISIONS

Utilities may make refunds to custemers because of retroactive reduc-
tions in the prices paid for purchased gas or by gas rates that were put
into effect subject to refund and that were subsequently r2duced by a
regulatory agency. If a purchased-gas adjustment provision is in effect,
refunds from a pipeline are passed on to customers by adjusiments to
the amount of purchased-gas adjustment billed in a subsequent period
until the total amount of refund has been made. Altkough this type of
refund may not be completely accurate for an individual customer, it
is easy to administer and is ofien the only practical method. As long
as the pattern of a customer’s usage from month to month and season
to scason is relatively constant, this method accomplishes its purpose
reasonably well.

There are no hard and fast rules in cases where revenues have been
collected pursuant to rates subject to refund. A regulatory authority
instituting lower rates will usually require that differences between
bills rendered under the superseded higher rates and under the final
rates be refunded to customers. The manner of refund is often
negotiated in conferences between the utility and the regulatory
authority. For residential and small commercial customers, a com-
paratively simple and approximate refunding on future bills may be
adopted. For large commercial and industrial customers, actual past
bills can be recalculated under both sets of rates and any differences
refunded.
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Chapter 12

Pipeline Cost Allocation
and Ratemaking

Technical Editor: Kenneth R. Smathers, National Fuel Gas Supply Corp.

The cost of gas purchased from pipelines represents by far the major
portion of the total cost of service of a gas distribution company.
Therefore, understanding pipeline costing and ratemaking phitasophy
and methodology is ar important consideration in retail ratema~ing.
Many of the basic ratemaking theories, principles, ideas, practices, and
philosophies arc equally applicable to both segments of the gas industry.

THE NATURAL GAS ACT

Pipeline ratemaking, as it is understood today, had its genesis in 1938
with the passage of the Natural Gas Act.' This law gave the Federal
Power Commission (now the Federal Energy Regulatory Commission)
the authority to regulate the transportation and sale for resale of natural
gas in interstate commerce. Section 4 of the Natural Gas Act (NGA)
spacifies that all rates, charges, contracts, rules, and regulations sub-
ject to the jurisdiction of the Federal Energy Regulatory Commission
(FERC) shall be just and reasonable. In addition, the law provides that
undue preference or advantage shall not be granted to any person. Every
natural gas company must file and post its rate schedules as well as
its regulations and contracts pertinent to such rate schedules.
Sectiorn 4 also provides for the filing of changes in rates, charges,
contracts, rules, and regulations. These rate changes take effect after
thirty days’ notice unless the FERC suspends them for a period not
to exceed five months. Upon expiration of the suspension period, a util-
ity can place the new rates or provisions in effect subject to refund. If

115 USC. S 717, et seq.

193



194 GAS RATE FUNDAMENTALS

the change is suspended, the FERC conducts a hearing to deteri.;ine
the lawfulness of such a ciiange. At the hearing, the burden of proof
is on the natural gas company to show the reasonableness of the change.

Section 5 of the NGA, however, empowers the FERC to investigate,
either upon its own motion or upon complaint, the lawfulness of any
rate, charge, regulation, contract, or part thereof subject tc its jurisdic-
tion and to determine the just and reasonable rate.? The FERC can
order a change if existing rates are found to be unjust, unduly
discriminatory, preferential, otherwise unlawful, or are not the lowest
reasonable rates. Under this section, the FERC cannot order into ef-
fect rates higher than those previously on file unless the higher rate
is in accordance with a new schedule filed by the company. This latter
provision was intended to allow pipelines to establish rates for industrial
uses of gas at levels competitive with the prices of other fuels.

FERC GENERAL RULES AND REGULATIONS

The NGA prescribes no set procedure for rate hearings or rate ad-
ministration by the FERC. Section 16 of the Act grants the FERC the
power to prescribe such rules and regulations as it may find necessary
to carry out the provisions of the NGA. These procedures are specified
in the FERC's General Rules and Regulations.?

When a rate schedule constitutes a new rate for a new service, its
initial filing is not subject to suspension. In such cases, the Rules
prescribe only the form, general content and supporting schedules that
the company must file. The utility must provide the reasons for the rate
schedule, the basis of the yroposed rate or charge, and an estimate of
the expected sales and revenues. This new service must be certificated
under Section 7 of the NGA. A certificate may include rate conditions.

The Regulations require relatively little data in support of minor
tariff adjustmerits® and changes in terms and conditions not considered
to be zn increase in rate levels, If, however, a major increase in rates
is involved, a voluminous amount of supporting data are required. The
preparation of data, organization into the proper form, and

! Under Section 5, the burden of proof is not imposed on the ulility as is the
case under Section 4. As a practical matter, the company can be called on to
defend the propriety of its effective tariff.

219 Cede of Federal Regulations 11, et seq.

*The FERC defines minor changes as including * . . changes that are net de-
signed to provide gencral revenue increases such as to offset increased costs
or otherwise achieve a fair return on the overall jurisdictional business.” (Regula-
tions Under the Natural Gas Act. Section 154.63(a)3.)
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reproduction of multiple copies takes a considerable effort in time and
resources.

After the FERC receives the company’s filing, the Commission has
thirty days to analyze the data to determine whether or not the increase
is justified. If the FERC finds in the affirmative, it may allow the rates
to become effective as proposed. If the Commission is not convinced
that the increase is justified, the FERC may suspend the proposed rate
for a period of up to five months beyond the time when the rate would
otherwise have gone into effect. Practically speaking, the latter is the
rule for a general rate increase.

The former is a rare exception, unless the filing involves a routine
tracking of purchased gas costs pursuant to an approved tariff provi-
sion. The company usually places the higher rates into effect subject
to refund, pending final resclution of the rate proceeding. This is pru-
dent because it is seldom possible to process an apglication, conduct
an exam:ination of the company’s books and records, hold a hearing, file
briefs, render an Aaministrative Law Judge’s decision, file exceptions,
hold ».n oral argument, and issue a final decision within the five months’
suspension period.

Several years may pass between the date the utility proposes a rate
increase and the date when the rate is finally allowed by the FERC,
particularly if one of the parties requests a court review of the Com-
mission’s decision. This delay is a matter of great concern to pipelines.
During this period, a company may be collecting money that the pipeline
may have to refund in part or entirely with interest. Likewise, the
distribution utility does not know whether or not the rate it is paying
8a true expense. This is an important consideration in the determina-

tion of the distribution company’s retail rates.

This lag can be reduced by a settlement conference. Under this pro-
redure, the pipeline, its distribution customers, and other intervenors
«e.g., state regulatory commissions, representatives of the FERC, and
others) participate in an informal conference to reach a compromise on
the various issues. If a settlement is reached, it is submitted to the FERC
for its approval. As a method of regulation, the settlement conference
'_can expedite the resolution of a rate case in a way that avoids the ex-
pensive and time-consuming litigated rate proceeding, while meeting
the statutory obligation of the Commission to determine Jjust and
:l’easonable rates.

THE COST OF SERVICE

E:aﬁrst step in the preparation of a pipeline rate case is the deter-
ination of the company’s total cost of service. This is the sum of the
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pipeline’s expenses (including depreciation, depletion, and amortization),
income, and other taxes, and a reasonable return on the utility’s rate
base for a given test period. The FERC regulations specify a test period
consisting of the 12 consecutive months of the most recently available
actual experience, adjusted for known and measurable changes in
revenues and costs that will occur within nine months of the end of the
twelve months of actual experience. Deviations from the prescribed test
period may be allowed if the company applies 30 days in advance of the
filing. The last day of the 12 months of actual experience may be no
more than four months prior to the filing date of the rate increase.
Typically, the rate increase will become effective, subject to refund, after
the routine five-month suspension on a date close to the last day of the
test period.

Adjustments to actual experience may include the costs of facilities
for which a permanent or temporary Certificate of Public Convenience
and Necessity is outstanding, provided that such facilities will be in
operation within the prescribed test period.* Supporting schedules must
show the details of any adjustments. Any adjustment to actual ex-
perience must be reasonably definite and certain and should not be
merely speculative. Items of a nonrecurring nature must be eliminated
in the fixing of future rates. This does not preclude the replacement

of the nonrecurring items with another item of a nonrecurring nature |

that the utility anticipates will be realized in the future.

The utility's return is a significant clement of the cost of service.
It is derived by multiplying the company’s rate base by a rate of return.
The NGA does not limit the FERC'’s determination of the rate base.
The Commission considers the vate base to be the original cost of the
company’s plant that is “used and useful” in gas service, less the ac-
cumulated provision for depreciation, depletion, and amortization, and
accumulated deferred income taxes, plus working capital. Because a
utility must first obtain certificate authorization before expanding its
facilities and the Commission has already determined the original cost
of the property of most companies, the FERC has control over the
compotients of a pipeline’s rate base. Unlike many state regulatory
agencies, the FERC has thus far refused to depart from its depre-
ciated original cost theory of ratemaking.

_ ]
* Frequenily, the FERC approves requests for the inclusion of costs related to {
the uncertificated projects subject to a condition that if the facilities are not'!
certificated or in-service by the end of the suspension period, the company
would place in effect reduced rates which would reflect the elimination of

3

those costs. 4
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COST CLASSIFICATION AND ALLOCATION

After the total cost of service has been developed, a cost classification
and allocation must be prepared as a step in establishing the regulated
prices for the various utility services. If part of the company’s business
is not subject to FERC regulation,* this cost classificaticn and alloca-
tion will determiue the share of the total cost of service borne by the
jurisdictional and nonjurisdictional classes of customers. Cost analyses
also provide data that may be used as one consideration and as a point
of reference in the design of rates for various classes of service or
several zones varying in distance from the source of supply if multiple
rate zones exist.

The term “cost allocation” has been used rather loosely in the gas
industry to describe a complete cost study. Actually, the cost-allocation
procedure is only one step in the long process of developing the proper
prices for the various services. The cost analysis, used here to include
cost allocation, proceeds from the initial step of (1) arranging the costs
by functional groups to that of (2) cost classification, (3) cost allocation
as between jurisdictional and nonjurisdictional business, and (4) cost
allocation among jurisdictional services. Where applicable, cost alloca-
tion includes the apportionment of the jurisdictional cost of service
among the various rate zones and the further allocation based on
distances from the source of gas. The steps that comprise the cost
classification and allocation process are designed to identify the
nature, characteristics, and behavior of system costs and to identify
the classes of service or customers that are deemed responsible for the
incurrence of such system costs.

The FERC's Regulations require and its Uniform System of

“Acc cunts” provides that costs be segregated into functional groups.

The major functional groups of a pipeline system’s costs are gas pro-
curement (purchased gas, production, aud gathering), transmission,

‘underground storage, distribution, customer, and general. A par-

licular pipeline company may or may not incur costs associated with
each of the above functional groups, but a breakdown is required
because cost behavior may differ from various parts of a pipeline
system and costs associated with one or several functional groups may
have to be assigned in different proportions to various utility services.
L

33

'Under the Natural Gas Act, the FERC does not have the authority to
regulate direct pipeline szles to ultimate users or the local distribution of

patural gas.
}18 Code of Federal Regulations 201, et seq.
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After costs have been separated into major functional groups, :
further classification typically follows within each function as to the
“fixed” o1 “variable” nature of such costs. The distinction betweer
“fixed” and “variable” cost is not peculiar to the pipeline industry but
is fundamental in the analysis of the cost of any business enterprise.
It is generally of greater importance in the utility field, however, in
view of the relatively greater proportion that capital or fixed costs
bear to total cost. The FERC generally recognizes the validity of such
classification of costs and has defined the costs as follows:

Fixed or constant costs are those which relate entirely or predom-
inantly to the capital outlay necessary to provide the system capicity
and also those operating expenses which de not vary materially with
the quantity of gas transported through the pipeline system. Variable
costs, on the other hand, are those which vary with the volumes of gas
transported through the transmission system.*

Although most fixed costs generally are related to the capital
outlay associated with the capacity of the pipeline, included as well are
those operating expenses that do not vary materially with variations
in the quantity of gas transported through the pipeline system. There
are also many operating costs generally associated with the capacity
of the system that are relatively fixed, such as the operation and
maintenance of structures and mains and compression station labor.
While many administrative and general expenses are not directly
associated with system capacity, such expenses nevertheless do not
vary materially withh throughput and are typically classified as fixed
costs.

Another cost element that may include a substantial amount of
fixed cost is the cost of purchased gas. When a pipeline purchases gas
from another pipeline under a demand-commodity rate, the demand
charge portion of the total charges is classified as a fixed cost. The
classification of the functional elements of cost as to their fixed and
variable nature is guided by engineering and economic facts. It is not
affected by the particular functional group nor by any ratemaking
considerations.

After the costs are classified, the next step is allocation. This
operation should distribute equitably the cost of service between juris.
dictional and nonjurisdictional business. For pipelines having part o
their business not subject to FERC regulation, the allocation metho
chosen is usually a point of controversy. An arbitrary assignment of ex
cessive costs to either the jurisdictional or the nonjurisdictional seg

* Northern Natural Gas Company v. FPC, 206 F.2d 690, 1 PUR 3d 310 (1953)
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ment of a company’s business would have a significant financial impact
on both the pipeline and its customers. Moreover, this would set an im-
proper level of costs for both the regulated and nonregulated
segments.

The FERC costing procedures focus on a “cost of service” alloca-
tion, not an allocation of property or property costs. This p=inciple of
cost allocation as opposed to physical property segregation was ap-
proved by wie FPC in one of its earliest major rate cases.” Some or all
of a pipelin . fixed costs could be assigned to the commodity compo-
nent and, thereby, would be allocated between jurisdictional and non-
jurisdicticnal business on the basis of annual deliveries.'® This is & con-
troversial aspect of pipeline costing and ratemaking. Nevertheless, two
cost-allocation procedures, the “peak responsibility” method and the
“volumetric” method, represent attempts to address this controversial
step.

Under the peak-responsibility method, 100 percent of the fixed
costs are considered demand- or capacity-related costs. These fixed
costs would be allocated among classes of service in proportion to the
densands of the classes during a one- or three-day peak. In contrast,
a purely volumetric method would assign 100 percent of the fixed costs
to the commodity component and subsequently would be assigned to
classes of service on the basis of annual deliveries to each class.

The nonjurisdictional segment of a pipeline's business generally
will carry proportionately more of the system’s cost of service if an
annual (volumetric) basis is used rather than the peak-period
method. The heavier incidence of interruptible, high-load-factor, and
nonweather sensitive demands of the dirvect (nonjurisdictional) cus-
tomers compared to the loads of the jurisdictional customers accounts
for this shifting of cost burders. Consequently, the cost of service and
the revenue rcquirement attributable to a pipeline’s jurisdictional
business can vary materially depending on the proportion of fixed
costs assigned to the commodity component and, therefore, allocated
by annual deliveries.

? Colorado Interstate Gas Co., Docket No. G-124, et. al., 3 FPC 32 (1942); af-
'firmed Colorado Interstate Gas Co. v. FPC, 324 US 581 (1945).
}° Although an allocation is generally required, some pipelines with immaterial
; amounts of nonjurisdicational business are permitted to credit nonjurisdic-
v tional revenues to the tolal cost of service to determine the jurisdictional
' cost of service. For such pipelines, as well as those with nonjurisdictional
{ business, this particular aspect of the classification and allocation procedure
% is generally not an issue except as it may have impact on the final rate

¢ designs.
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Thf.? earliest cases before the FPC were resolved by use of a
allocation method like the pure peak-respoasibility approach. A r
ment away from this policy, however, began with the landmark Atl
Seaboard decision.” Under the Seaboard method, 50 percent o
ﬁ:lced rosts are assigned to the commodity component and toge
with all of the variable costs, allocated by annual sales fact,ors.”
uthcr 50 percent of the fixed costs remains as demand-related
anq is allocated by peak factors. Under Seaboard, the FPC gave ¢
_welght to the peak and annual service functions as the reason “or
incurrence.'’ As a practical matter, the splitting of fixed transmis
costs between demand and commodity components ensured that s
fixed costs were apportioned to both off-peak and peak-period us

For more than 20 years, the Atlantic Seaboard formula serve
the predeminant cost classification and allocation methodology
1973, the FPC began to give increased consideration to classifica
methods that assigned additional fixed costs to the commodity con
nent for both cost allocation and rate design. The rationale for

shift was the existence of excess peak-day plscline capacity. Gre:
cost emphasis was placed on annual system service. In addition

F.PC wanted i¢ increase the commodity cost of gas to industrial l;E
via cost classification and allocation methods, One such formula,

“Um.ted"" method, assigns 75 percent of the fixed costs to the c
quxty Component and only 25 percent on the demand si
Arithmetically, this is midway between the Seaboard and volumei
methods. United, compared to Seaboard, reduces the jurisdictio
cost of service and revenue requirements.

""11 FPC 43 (1952),

1 Althot‘x_gh an appreciable part of purchased gas and production costs are
flefed fixed, al_l such supply costs, with the exception of demand chary
associated with purchases from pipelines, are gerierally classified
variable and/or are assigned wholly to the commodity component. See N
ther:n Natural Gas,. Co., Docket No. G-1382 et. al. 11 FPC 123 (1952); affin
fgfzt)ate Corporation Commission of Kansas vs, FPC, 206 F.2d 690 (8th Ci

" We_ kpown that both functions (demand and volume) are very significar
This 1s not a case where_ one form of joint use greatly predominates. It
:»'urtqpmlon thgt these significant cost factors should be weighted equall

1at 1s to say, 50 percent should be assigned to de b
commodity (1) Boe o gned to demand and 50 percent
** United Gas Pipe Line Co., Docket No. RP72-75, FPC Opini
J . . 2-75, inion No, 671: §
FPC 1348 (1973); affirmed Consolidated Gas Supply C ; i N
520 F2nd 1176 (DC. Cir., 1975), PPy Horporation vs. &
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The most recent innovation by the FERC is its “modified fixed-
variable method”” After 1978, the rapid increase in costs made gas
more expensive than alternate fuels in industrial markets. The
modified fixed-variable scheme is a way of making gas competitive via
rate design. This approach assigns all of the fixed costs to the demand
component, except for return on equity and related ineome taxes.
These are assigned to the commodity component. The shift from
United to modificd fixed variable for classification, allocation, and rate
desig: moves cost responsibility between classes of customers
dramatically. One way to soften this effect is to use Seaboard for
dassification and allocation but then to use modified fixed variable for
rate design.

The various cost classification formulas are illustrated in Table
12-1. As previously discussed, Seaboard balances the volumetric and
peak responsivility methods. United skews costs toward the volumetric
classification and allocation method. The impact of these alternatives
on the jurisdictional cost of service and revenue requirements is
highlighted by the “boxes” shown in Line 11 of Table 12-1. In brief, the
choice of cost-of-service method can influence the relative cost
burdens of various customer groups.

E The allocation factors are the same regardless of the particular
cost-classification method. In other words, demand-related costs would
be allocated by peak-day or peak-period demands while commodity
Fc'osts would be allocated by annual deliveries. The Atlantic Seaboard
decision, which established the principles of classification of costs, also
!et forth the principles for deriving the factors for allocating the de-
mand and commodity costs. The demand caosts are allocated in propor-
&n to the average of the class (jurisdictional and nonjurisdictional)
incidental demands during a three-day continuous peak period on
ahe pipeline system. The commodity costs are allocated in proportion
to th applicable annual volumes. Annua! volume factors have been ac-
%epwd for the allocation of commodity costs. Schemes other than
system peak-period factors have been suggested for the allocation of
the demand costs. These include a single peak day, contract demand,
firm service peak day, and other. . The three-day peak factor has been
used almost universally by the FERC. The three-day factor was not
‘changed by the United decision or in the modified fixed-variable
‘settlements.
Another frequenily contested feature of a pipeline’s costing a.d
nratemaking presentation is the allocation of the jurisdictional cost of
frrvice among rate zones. On this point, the FPC noted that:
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1 g!! Bagags 5 8 § In theory, the ideal, nondiscriminatory, and nonpreferential rate struc-
B ) ture would be one designed to assess each point of sale and delivery
{ 882 eggnage ] 2 88 with the total of the various cost components incurred in the render-
b s R ing of service to each point. But any attempt to arrive at such perfec-
tion would be not ouly delusory, but also impractical and infeasible
} 1 1 from both the management and regulatory point of view,'s
. . A pipeline uses rate zones to recognize the variation in its costs as
885 RagEEgs 5 ms : . ; .
L <-le I e the distance from its sources of supply increases and Its transporta-
ol _ tion costs rise Determining the number of zones is a particular prob-
3 Jjf2 & eemzme o e lem. The FPC explained that:
'.u'?: l §  23c33 P We belit?ve that zones should include as large an area of service as may
:§ s 2 s 4 be consistent with equitable treatment to al] customers.
_gg 1888 EBEgRsEs s 38 No general rule for establishing zones can be stated. In many
= g I < -z cases, zone boundaries are arbitrarily established at a compressor sta-
o8 I tion or at a state or county line. Factors that may be considered in
:o' E g raszgy i 53 establishing zones are: the distance of required transmission, load
o l distribution, volume of gas sales, diversity of sales, load factor, and the
f s }’ 8 ggzggz 32 history of company operations.
2 H a E

In some instances, the construction of a pipeline would not have
been justified economically except for the existence of one or several

TABLE 12-1
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1ess. Numerous methods have been used in an attempt to recognize
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o »":" o “,2 : "?. specific markets. A zoning procedure that has an adverse impact on
k- ] §88 ggs s =g i these markets to the advantage of other smaller markets located
g g} = = - 'i z ’,i }5‘55 closer to the source of supply might be inappropriate. In such cir-
2 E f Cumstances, uniform systemwide rates might apply (ie., the rate strue-
Qw g 888 g|p 2 EB i
@ l’ = e 2 ) ture is not zoned),
33 Hﬂg’g If desirable and if their limits have been set, the ailocation of
E 5 5,3 fa urisdictional cost of service to such zones is the next order of busi-
- 2
(-]
E
2.
£

§38 8 2 £8 } nileage and, in some instances, pipe size. One frequently used method
: i - , a 2 _g } 341 s the Mcf-mile. This approach recognizes that costs vary in proportion
I ' o the distance that gas 1s moved. Under this approach, an analyst
ll § ggﬁgg’ z 5 g,'ﬁ 1 alculates the weighted average transmission miles to move purchased
;|g§,g n_d produced gas from the various sources of supply to a common
;,ggg §§g§g§l§ oint on the syb‘tc'n, usually the last input point. Next, the numb'er of
- = ![ ransmission miles froin that common point to each sales delivery
3 oiat is computed. Thus, the total miles of hay] consists of two parts:

,’l gf H » ! j 5

33pdyiss :53 I

gs f;;jé Ie a;ggg;; §1 Northern Natural Gas Comgany, Docket No, G-2217, Opinion No. 281; 14
‘HJB £ fair i 1 FPC 11 (1955); affirmed, Interstate Power Company vs. FPC, 236 F.2d 372

Seomn o (1956).
2 R Northern Natural Gas Companv, 14 FPC 11 (1955
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the weighted average distance to the common point (a constant factor)
and the distance from the common point to the point of delivery.

The analyst multiplies the total hav iistance te ¢ach delivery point
by the deliveries =t suck point during the peak period to obtain “de-
mand rniles”” Similarly, commodity miles are calculated by multiplying
the mileage to each delivery point by the annual deliveries to that point
during the test period. These data are grouped by zones and used to
allocate transmission costs among zones. A unit cost of service per
Mcf-mile is obtained by dividing the transmission cost of service
classified between demand and commodity by the total system Mrnf-
demand miles and the total system Mef-commodity miles, respectively.
This unit cost can be muitiplied by the Mcf-miles determined for each
zone to produce a total transmission cost of service for each zone. Pro-
duction costs, except for demand costs, are allocated to all sules in pro-
portion to the volume of annual sales during the test period. Cuctomer
costs are assigned to zones according to the number o delivery points,
sometimes weighted for the type and size of raeter as well as the fre-
quency of reading.

A second approach of zone allocation is the “transfer of cost,’
“zone-zate,” or “zone-by-zone” method. Under this method, transmis-
sion costs occurring within a zone are charged in proportion to the
volume of sales made within that zone and to the volume passing from
that zone to the next downstream zone. The costs transferred to the
second 2one are added to the cost of service within that zone. These
costs are distributed to the sales made wiihin the second zone and the
volume pzssing from that zone to the third zone. This procedure is con-
tinued until all of the transmission costs have been distributed.

With this zone-by-zone method, the analyst must segregate the
facility and operating costs of each zone as if each were a separate, in-
dependent transmission entity. Production costs are allocated to sales
in proportion to the volume of annual sales during the test period. This
method, however, has been used in very rew pipeline rae cases. Cos
analysts object to the method because of its underlying assumptior
that each zone be treated as an individual operating entity unrelated
to other segments of the system. This contradiction with actual
operating conditions explains the limited applicability of the “iransfer
of cost” method.

sn addition to the Mcf-mile or “transfer-of-cost” approactes,
numerous refinements to and combinations of these methods jiave
been used. For example, the historical zone revenue pattern of a
pipeline could be used to appcrtion costs to zones.
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RATEMAKING

The process of cost classification and alloeation is separate from the
process of rate design. Cost analysis is nsed to determine revenue re-
quirements from: jurisdictional and noniurisdictional segments of the
pipeline. It zlso is used to design ra. levels and schedules for different
classes of service and zones. Certainly, all capacity costs so classified
because of their behavior are not indiscriminately included in the
demand element of the rate merely because they are “constant” or
“fixed.” The cost analysis, however, does provide information te be con-
sidered in establishing rate levels.

Once a pipeline's total revenue requirements hazve been deter-
mined, the level and form of rates for different classes of service can
be fixed at the discretion of management but subject, of course, to
regulatory review. Differences in value of service, increased use of
facilities, an indicated reduced cost of service per unit, or other con-
siderations may dictate a departure from tae allocated cost of service.

Ratemaking should be flexible but kept within the limits fixed by
overall revenue requirements. Moreover, rateinaking should not be
cast intc a rigid mold by an uncritical use of the results of any method
of cost classification and allocation. In the Atlantic Seaboard case, the
FPC recognized that classified and allocated costs are “not necessarily
controlling in the fixing of the precise level of demand and commodity”

- components of rates, but rather, such unit costs would provide “in the

absence of other mitigating circumstances, a reasonably accurate
guide as to the appropriate level for the demand charge and the com-
modity charge”'” Subsequently, the Commission permitted ad-
justments to Seaboard-derived costs to account for special market or
competitive conditions (e.g., incentives for load factor improvement
and the development of storage facilities).’® In practice, the FPC made
pragmatic adjustments in the process of rate design.' Historical rate

‘levels, zone differentials, and other items are important elements in

the rate design rocess. It is seldom feasible to make a direct transla-

tion of cost aralysis results to a rate level.

(11 FPC 62).
" Southern Natural Gas Company (29 FPC 323).

* Similiar approaches (e.g., the “tilting” of rate structures in the direction of
the demand component) were taken by the Commission in Midwestern Gas
Transmission (21 FPC 653), Natural Gas Pipeline Company of America (28
FPC 731), American Louisiana Pipe Line (29 FPC 932), United Gas Pipe
Line (31 FPC 1180) and United Fuel Gas (31 FPC 1342).
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PIPELINE RATES

In its design of pipeline rates, the company’s okjectives parallel tho:
of a distribution utility. Rztes must be established at levels to recow
the total costs of rendering service. Such rates must be free fro
unreasonable discrimination and preference. Morcover, they mu
meei the test of distributor and regulatory agency acceptance.

Pipeline companies, like gas distributors, are in business to se
energy and must, therefore, watch the price relationships amon
various forms of erergy. Thus, pipeline analysts must give constant a
tention to current and prospective market conditions to avoid distrit
utor opposition, ultimate end-use customer defection, and public rel;
ions difficulties. With the cost of gas comprising most of the rate t
the consumer, a close coordination on pricing is a primary concern ¢
both the p:peline and the distribution companies it serves.

The gas supply shortages of the 1970s led, ir mart, to innovation
in rate design as well as cost classification and :  -ation approaches
For example, part of the rationale for the United . st classificatior
method was to derive high unit commodity costs. These were con
verted into high comrodity rates to discourage industrial sales or af
least encourage more efficient industrial uses of gas,

After 1978, and with the passage of the NGPA, gas prices in
creased as did production, and shortages became a surplus. During
that period, gas became unmarketable to many industrial customers.
More recently, innovations in rate design as well as in costing methods
(e.g., the modified fixed-variable method) reflect attempts by pipelines
to encourage industrial sales by lowering the commodity rate. Strip-
ping fixed costs from the commodity rate gives distribution uiiiities
some flexibility in designing their rates for industria’ customers given
the competition ¢ alternative energy sources.

Such shifts in regulatory policy arguably are at odds with tradi-
tional costing and ratemaking precedents but reflect a pragmatic ac-
ceptance of marketplace realities. One departure from precedent links
discrete supply sources and facilities with specific categorizs of end-
use or classes of service.? Because the impact among utilities and
classes of service of such ratemaking schemes will be significant,
resolving these and other ratemaking issues will be controversial.

For example, pipelines ustally sell firm gas to distributors under
demand-commodity rates. For each of these two price components, a

* Although the current terminology is neither clear nor consistent, some of :
these approaches are broadly designed as “incremental pricing” or “end-use ‘!
ratemaking”
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straight-line rate is used. In a d2mand-commodity rate, the minimum
monthly charge is the demand charge muliplied by the contract de-
mand or a percentage of it. In additior, some pipelines have take-or-
pay provisions on commoaity fie., gas volumes) that may require
payment for certain volumes of gas during a month or a year whether
used or not. In the mid-1929<. take-or-pay provisions have been at the
same time renegotiated, ignored, and respected by differing pipelines,
depending, of course, on specific circumstances, particularly the in-
creasingly competitive energy marketplace.

Some pipeline companies use a straight volumetric rate for firm
service. This type of rate is used frequently for nonfirm service and
for optional small-volume rate schedules to distributors whose services
are not very extensive either in quantity or diversity.

In the past, pipelines have offered interruptible service to
distributors under two types of schedules. One covers service sold to
a distributor for general use above its firm requirements. The other,
not very frequently used, is for service to specific large industrial cus-
tomers of the distributor.

A “summer-winter” rate is also used by pipelines but infrequently.
Base-load gas is priced at a low level. A higher price is charged for gas
taken in excess of base loads or average daily deliveries as established

~ during the summer period. A summer-winter rate can be designed to

have an overall impact roughly comparable to that of a demand-
commodity rate. The demand charge equivalent is collected only dur-
ing the winter months rather than throughout the year. A pipeline,
however, could lose some revenue stability by not recovering its fixed
costs through a deraand charge.

Rates for transportation service are frequently found in the tariffs
of large pipeline companies. Various transportation services may be
available to distributors, to other pipelines, or to direct industrial cus-
tomers. Transportation rates are designed to recover the cost of
rendering that service. Such rates may be one-part (volumetric) or
two-part (demand-commodity).

" Pipelines sometimes make sales or provide transportation and
other services to affiliates or others on a cost-of-service rate sched-
ule.® In rare cases, this type of rate ha: een used in pricing gas sold
to a distribution company.

* Many pipeline companies make sales directly to industrial cus-
%omers using rate forms similar to those of gas distribution companies.

¥

]

M1n a cost-of-service rate form, the monthly or annual charge is not based on
5 8 unit charge, but consists of the actual cost of service computed in a con-
- ventional manner,
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These rates are beyond the jurisdiction of the FERC. The servic
obligations and other provisions reflect arm’s length bargaining.

In addition to interruptible service, pipelines offer special services
including storage and emergency services. Under a “seller’s option
storage service agreement, a distribution company with storag
facilities will purchase for storage a certain annual quantity of gas a
a rate lower than that for firm service. The pipeline decides when the
gas is delivered. Thus, both parties can benefit fre:a this kind of
transaction.

In another type of storage service, the pipeline stores the gas for
the distributor during the summer and makes deliveries during the
winter heating season. The distributor buys the gas under its regular
firm contract and requests the pipeline to place specified volumes into
storage for the distributor’s account. Rates for storage service may in-
clude a demand charge to reflect the carrying charges on the storage
facilities, a small commodity charge or transmission charge, and an in-
and-out charge for the costs incurred injecting and withdrawing the
gas.

Another storages service is predicated on the use of liquefied
natural gas. Under this approach, a pipeline can store large volumes
of gas at critical points on its system for peak-day deliveries.?* This
procedure is economical because one cubic foot of LNG expands to ap-
proximately 600 cubic feet of gas in vapor form. For this type of ser-
vice, rates are based on segregated costs.

In addition, pipelines may offer rates for emergency or auxiliary
service to distribution companies. Although included in a number of
tariffs, sales volumes under this type of class rate are generally small.

“* Some distribution utilities have LNG storage ot wicu Unas.
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Chapter 16
The Rate Department

Technical Editor: James P. Boldue, Connecticut Natural Gas Corp.

RESPONSIILITIES

In a gas utility, the rate department has broad responsibilities. To meet
these challenges, rate people work with the staffs of most of the other
departments of a gas company, particularly legal, accounting, mai._.2t-
ing, gas supply, and engineering, as well as with representatives of the
pipelines that supply the distribution company. In addition, the rate
department people may call upon specialists or consultants from out-
side service organizations. This occurs particularly in smaller utilities
where special assignments could create an unmanageable work load for
the regular staff. A group of utilities may ask consultants to examine
a subject of common interest to avoid duplication of effort and to draw
on unique expertise. ‘

The rate department’s most important responsibility is to design
rates that will yield adequate revenues from the sale of the company’s
gas s2rvices. To achieve this objective, 2 company’s rate structure should:

o Recover the full cost of service, including a reasonable return on
the company's investment, under present and foreseeable future
load conditions

e Apportion the company’s total costs equitably among the various
classes of customers

e Reflect other ratemaking considerations (e.g., avoiding undue
discrimination, respecting regulatory practices, recognizing
historical continuity, etc.)

o Encourage an efficient use of gas service (e.g., pricing in a way
that discourages the wasteful use of gas but allows stimulation
of cost-justified usage)

-~ Provide flexibility to recognize the impact of competitive pressures
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To design appropriate rates, rate personnel must know the elements
of cost involved in supplying each class of service, ihe amount of revenue
required from each class, the trend of future costs, sales and revenues,
and the effects of various alternative rate programs.

MONITORING CURRENT RATE AND ECONOMIC ISSUES

A rate department must keep the company’s executives inforimned on
current rate and economic matters, both local and nationally. This in-
cludes making studies of rate filings and proposals of other companies,
and following significant rate and rulemaking proceedings of other
regulatory commissions. Comparisons of other utilities’ rates are made
to keep abreast of costing and rate design methods for comparablz ser-
vice elsewhere. Such information can help a company aaswer its cus-
tomers’ inquiries. Differences ameng utilities in the conditions and costs
of supplying service must be explained. In addition, participating in the
activities of various industrial or trade associations can broaden the
knowledge of rate department people.

THE RATE CASE

The rate manager is usually the company’s technical contact with the
regulatory commission on matters involving the utility’s tariff. In a rate
case, the manager is responsible for the preparation and presentation
of information about rate form, rate level, and terms and conditions
of service. Beyond those traditional responsibilities, the rate manager
will also work with other department heads and with legal counsel .a
the conduct of the company’s rate case. The rate manager is often a
principal company witness.

RATE ADMINISTRATIGN

Rate administration is the application of the utility’s rates. This involves
preparing information and materials on rate matters for erployees, in-
vestors, the public and the regulatory commission. Further, it includes
ensuring that the rate structure is applied as intended. This is necessary
to permit the utility to collect adequate revenues and to avoid
discriminatory practices. To help guide the marketing, customer ser-
vice, and customer accounting department staffs, rate people must in-
terpret the details of rate provisions, availability, and applicability
clauses. Other phases of rate administration include:

« Participating in the negotiations of major contracts for the sup-

ply and extension of service
* Preparing reports to regulatory commissions
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* Answering customers’ inquiries
¢ Calculating automatic rate adjustments
* Implementing and interpreting curtailment plans

FUNCTIONS

The principal functions of a rate depariinent inclede:

¢ Load studies
Cost of service studies
Anazlysis of the efl2cts of changes in rates on revenues
Research on rate design
Research on pricing and regulation
Impact studies of local and national economic trends
Collection and maintenance of basic statistics on billing data
Preparation and presentation of rate cases
Preparation of data for cases before state regulatory commis-
sions and the Federal Energy Regulatory Commission

* Preparation of revenue, sales, gas supply and curtailment

forecasts

> Preparation of contracts.

Although many rate depariments are concerned mainly with the
types of issues described above, some gas utilities have combined rate
activities with other related management services. For instance, the
talents required for rate work also can be used for economic and
market research. In practice, the dividing line between such activities
is blurred. Table 16-1 summarizes these major and ancillary duties.

ORGANIZATION

In a typical gas company, the rate function has the status of a depart-
ment. The rate department manager generally reports directly to a
senior or executive vice president. According to a 1983 AG.A. survey,
the average rate department had 19 employees. Rarely are there as
many as fifty employees and ~ometimes there are less than five. This
wide variation may be attributed to five factors:
° The greater the amount of detail handled by functions within a
rate department, the number of employees, of course, is greater.
* Inrate departments, the analysis of gas usage across customers
requires the compilation of extensive bill tabulations. In many
companies, such studies are a by-product of the billing system.
The bulk of this work is done either by a company’s computer
services department or by an outside agency. If located within
the rate department, this analysis would add to personnel re-
quirements. In some instances, these studies can be done by the
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Chapter 17
The Rate Case

Technical Editors: Richard A. Garner and Edmund W. Smallwood, Washingion Gas
Light Co.

IMPORTANCE OF A RATE CASE

Rate filings sus.ain th~ financial integrity of a regulated gas company.
In adaitisn, the rate-application process brings the utility’s people into
contact with reguiators. Over time, the rate cases influence this rela-
tionship and vice versa. Each filing affects future cases through the
procedures used, the facts established, and the decisions made. The com-
pany tries to obtain a timely decision, vne that appropriately adjusts
the utility’s rates. Nevertheless, ineffective presentations on the issues
or untimely filings by the company as well as regulatory lag -an adverse-
ly affect the financial health of the utility. Because of the fundamenial
importance of a rate filing, each case should be przpared and presented
under the assumption that it could go to a court on 2ppeui.

To make an effective case hefore a 1egulatory body, a utility should
assess that particular commission’s nosture on the relevant issues, the
resources of tne commission staff, and its predisposition on each issue.
The company should appraise intervenors’ positions as well. With so
much at stzke in a rate case. a poor reading of the regulatory climate
could result in an ineffective effort to obtain rate relief.

PLANNING THE RATE CASE

After a company determines that. it must file a rate case, a detailed
plan for doing so should be prepared and submitted to top management
for approval. The plan should describe the rationale for an increase or
decrease in rates and identify the witness responsible for making that
presentation, as well as other witnesses. The plan and the filing iiself
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will reflect two aspects of the real werld. First, utility regulation receives
great z'tention by news media. Second, commission decisions are
politically sensitive. Because utility managers know this, the company’s
plan as well as the rate case will anticipate both factors. Asa practical
matter, the rate case will iuvolve an extensive use of internal accoun-
ting data. Assembling this information can influence the timing of a
rate case. Moreover, the need for specific data (e.g., income taxes, ex-
penses, wages, etc.) places limitations on the accounting periods used.

The company can anticipate the issues in a particular rate case. Each
potential issue should be delineated, including those proffered by the
company and those identified by other parties. Each issue should be
ranked by its importance to the company. Supporting material and
testimony should be prepared and filed reflecting those priorities. On
the rate-of-return issue, for example, a quarter of a percent could be
worth several million dollars to the company while another issue (e.g,,
allowing institutional advertising as an operating expense) might be
worth anly a few hundred thousand dollars. Some Judgmental ranking
of issues not readily measurable in dollars should also be made. Given
these rankings, the company can focus its efforts and properly allocate
its resources in the preparation of the case to each issue.

if a utility enters a rate case without a strategy, company witnesces
might be put on the defensive, which could be a disadvantage procedural-
ly. For example, a utility might not anticipate that billing practices would
be raised as an issue by intervenors. Forced into an extended exchange
of viewpoints in the hearing. this could result in delays, particularly if
the company is required to furnish supporting data, allow the intervenors
time to analyze the data and then take more time to rebut the company
positios..

In the often heated discourse of a hearing, issues such as executive
salaries, subsidiary investments, etc. can take up time. Debating such
topics has little value compared to the loss in revenues if the decision
is delayea. A well-defined strategy and a pretrial brief can help appor-
tion time and effort such that substantive issues are addressed in a time-
ly way.

In demonstrating the company'’s financial position and needs, a
test period is used In selecting one, a utility may have several options.
When inflation is minimal, companies may prefer to use historical test
periods. Moreover, because comprehensive year-end reports and data
are desired, a calendar year is preferred. This makes it easy for com-
missions to perform audits quickly and with iess burden on compay
personnel. Some utiiities find it desirable to use the most recent
12-month eriod for which data are available. While prenaring such in-
formation may be more complex, this approach retains the advantage
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of using a historicai period (ie., the parties have a record of actual ex-
serience). In some cases, companies make pro forma adjustments to
the historical test period data to reflect future conditions. This tech-
nique has been accepted by many regulators and intervenors. Such
2djustments could include negotiated wage increases, announced
property tax increases, contractually established future cost increases
in purchased supplies, etc.

Regulatory lag can adversely affect earnings. To relieve this attri-
tion, some companies use a test year that is part historical and part
forecast (e.g., six months of data from actual operations and six
months of projected data). This approach can complicate a rate case
because forecasts require Judgment, expertise and extensive support-
ing data. Moreover, the forecasting methodology per se must be re-
viewed, while the underlying Judgmental assumptions about inflation,
conservation, supply co~iz, weather, etc. invite challenges. These in-
evitably extend the hearing and could delay a rate decivien,

As the use of the partial forecast test period syrezd, the idea of a
totally forecast test period emerged. Because the prsiiems of fore-
casting were already being encountered, a total forecast ‘est period
did not seem to present further complications, particularly if such an
approach was acceptable to the commissioners, Todxry, some utilities
use test periods of a future calendar year. But, because of the lead time
to prepare exhibits and testiinony, a future test period may require
forecasts of 18 months or more. During inflationary periods, the use
of a forecast test period helps a comvany achieve its authorized rate
of return. In the mid 1980s, with inflation abated, this argument has
lest some of its force.

If rate cases are frequent (as they were in the 1970s), the rate-
related activities of a utility’s various departments can be made
routine and simplified. Nevertheless, as new issues develop or new
evidentiary requirecments arise, other departments or individuals may
become involved in the preparation of the rate filing. In either case,
making specific assignments for the preparation of a rate case is
desirable. To use company people and resources efficiently, coordina-
tion is essential. Specifically, the use of conflicting data in prepared
testimony or exhibits could compromise the company’s witnesses.

The need for outside expert witnesses should be established as
early as possible. This facilitates gathering information for the
witness. For examplz, an expert witness on cost-of-service allocations
must have a substantial background in the operations and policies of
the company. For cases requiring extensive data and :nvolving numer-
ous issues and witnesses, schedules and flow charts are necessary.
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APPLICATIONS FOR RATE INCREASES

A rate application could be a brief document that provides only cwm
sory information about the company’s need for rate relief. Such .
limited filing is submitted Just to establish a position on a coimmission’
calendar. More commonly, a utility will file a comprehensive documen
setting forth in detail the company’s position on major issues. Commis
sions require that before the hearing, the company inform all cus
tomers as well as public agencies of the proposed rate increase.

In some jurisdictions, the complete affirmative case of the cors
pany is submitted witk the application. This includes written Ltesti
mony and exhibits (so cailed “canned testimony”) plus supporting data
or work sheets where necessary. Each regulatory agency has a written
filing procedure. Different approaches for submitting an application
may be acceptable.

LEGAL SETTING

Most rate cases are heard in » quasi-judicial proceeding. Commis-
sicners, hearing examiners or administrative law judges conduct the
proceedings, hear the testimony, and receive the evidence into the
record. To present its position on any or all issues, each party can sub-
mit evidence. While a company may claim that it urgently needs a rate
incraase to remain financially healthy, the utility has the burden of
proof to demonstrate that need and to present the rate changes neces-
sary to obtain relief. An intervenor with an opposing viewpoint or dif-
ferent approach toward establiching the level of need may also submit
an affirmative case. That party would also bear a burden of proof,

Rate hearings are conducted in a manner similar to a judicial pro-
ceeding {e.g., the rules of evidence are followed). Often, individual cus-
tomers or inexperienced persons representing small groups intervene
in rate cases. Thus, there is some latitude in procedures if these parties
appear without legal counsel. Also in contrast to strict judiciai pro-
cedure, hearsay testimony from expert witnesses may be admitted.
Nevertheless, rate proceedings are adversarial in haracter (e.g., the
direct testimony of a witness is followed by cross examination). Be-
cause of the technical nature of much of the testimony and exhibits,
there is more latitude in cross examination than is allowed in a Jjudicial
hearing.
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HEARING PROCEDURE

A hearing, for example, could start with routine procedural matters,
continue with opening statements (if desired) by all participants, and
proceed with the submission of the direct case of the company followed
by an adjournment. The cross examination of company witnesses
would come next. The direet case of any intervenor and the commis-
sion staff and the cross examination of the witnesses of these parties
would follow. If rebuttal were necessary, it would come next. After the
cross examination of the rebuttal is completed, the hearing is closed
and a briefing schedule established. During the hearing, intervenors
may obtain delays (over the objection of the company) by citing due
process to allow the intervenors reasonable time and opportunity to
challenge or rebut the company’s evidence.

The hearing officer may allow the filing of legal briefs and, subse-
quently, reply briefs. This can prolong the case. When briefs are in, the
case is ready for decision by the commission. In some Jurisdictions, the
hearing officer writes the decision or order and submits it to the com-
mission and the parties. Each party can file exceptions to the ex-
aminer’s decision,

EXHIBITS AND TESTIMONY

Witnesses submit evidence through testimony and exhibits that
become part of the written record of the case, Later, under cross ex-
amination, a witness may shorten or elaborate on an explanation. A
witness should be conscious of making a record. This will be read later
or, perhaps, used as evidence in a court case if the commission's deci-
sion is appealed. A witness may be tempted to respond quickly to a
question and have a limited exchange of words with the cross-
examiner. When these exchanges are later read from the transcript,
the inflection, volume and emphasis of the expert zre difficult to judge.
A pause to think of an answer does not appear in a transcipt but may
result in 2 more effective response under cross examination. Because
the rules of evidence are followed, witnesses should be told by legal
counsel which comments, exhibits, or data might be ruled as irrelevant
or hearsay and not allowed as evidence.

Exhibits can be invaluable instruments for presenting evidence or
they can detract from the testimony. In some jurisdictions, hearing
procedures may prevent a witness from repeating in testimony the
data presented in exhibits unless needed for clarification. An exhibit
should be able to stand alone. Thus, a complex exhibit may have less
impact than a simple presentation of data with its logical conclusions
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readily apparent. Simple graphs can complement testimony and i
fluence a comrission’s decision. Conversely, if technical exhibits ar
numerous and detailed, they may receive cursory examination durin
the decision-making process. Thus, judgment must be exercised i
using exhibits. Some might be included for clarity or impact whil
others might be needed to make an adequate evidentiary record upo
which an informed decision can legally be made.

The testimony of outside experts receives mixed response. Som
commissions give considerable weight to the opinions of the expert:
Other regulators view consultants as mercenaries who say what the
are paid to say. The credibility of expert witnesses and the respect the
might command from a commission should be evaluated before usin
consultants in a hearing.

THE COMPANY’'S DIRECT CASE

There are many ways to present the utility’s affirmative case. Som
companies use several witnesses, each an expert in a specific ares
while a few utilities may use one executive to address all issues. Mos
companies choosc a middleground. Relying on one person to cover al
issues may reduce :ne extent of cross examination, but that witnes
could be exposed to cross examination on ancillary topics as well a
rather remote issues. Nevertheless, a well informed company oifice
can shorten the process. That witness, of course, must be able to dea
with cross examination and not succumb to challenges of his or her ex
pertise. Aiternatively, the use of numerous witnesses w.ho are expert:
in specific areas usually can meet challenges on judgment anc
expertise. )

The presentation of the company’s evidence follows a logical se
quence. In an introductory statement, legal counsel will indicate how
the case will be presented, who will testify, and the thrust of the
testimony of each witness. The testimony must establish the need fOl‘
a rate increase. If the case deals only with rate design, the initia
presentation might indicate that no increased return on investment
would result from the proposed rate changes. More often, both rate
levels and rate design are at issue.

A case mignt begin with a financial witness describing the com-
pany’s capitalization and the utility’s cost of capital (ie., cost of dfzbt
and equity). These are key issues and require considerable expertise,
particularly about the rate of return on equity capital and, recently,

THE RATE CASE 269

the appropriate capital structure of the company.! The expert must use
facts and figures to establish the level of return necessary to assure
confidence in the financial integrity of the company, to maintain its
credit, and to attract capital (e.g., a rate of return comparable to that
earned by businesses with similar risks). The evidence presented may
include comparisons with other utilities, industrial companies, groups
of companies, and groups of utilities. In addition, historical financial
data may be presented along with evidence of the company’s current
relative financial status. Such comparisons attempt to demonstrate
the need for the requested rate increase.

Establishing the cost of debt capital is straightforward unless
there is a future test period. A witness can compare bond ratings for
various utilities and industrial companies to show the relative position
of the company in the bond market. A utility’s capitalization is a more
complicated issue (ie., most utilities have increased the portion of
equity in their capital structure). Given the capital structure and the
costs of equity and deb* a witness can derive the rate of return on rate
base. In their decisions, most commissions usually make an explicit
finding that establishes the rate of return allowed on rate base.

The rate base (ie., the net value of the utility’s investment) is the
earning asset that realizes a fair and reasonable rate of return. Each
regulatory body has a preferred method for calculating the rate base
(ie., plant investment at original cost,? plus working capital and inven-
tories, less accumulated depreciation, depletion, amortization, re-
serves for deferred taxes, and contributions). Some jurisdictions allow
all or part of the utility’s investment in construction work in progress
(CWIP) to be included in rate base. Other commissions use the concept
of an allowance for funds used during construction (AFUDC).

Some witnesses show historic trends of rate base to demoerstrate
growth rates, to support a forecast period, or to offer argum ... for
a year-end rate base. Using a year-end rate base may offset the attri-
tion of earnings caused by inflation. Such a rate base may be justified
if it is close to the date when the new rates will be implemented. After
the rate base and a rate of return are established, a calculation of total
return to be included in the revenue requirement is made.

' There is an extensive body of technical literature and legral precedent on the
issue of rate of return. See for example, Bluefield (262 t: 5679}, Hope (326
U.8.591) and Permian Basin (390 U.S.747).

?Some states use fair value for rate base measurement. In those Jjurisdictions,
the allowed rate of return is usually lower but yields virtually an equivalent
return on equity as ecompared to the original cost method. This is sometimes
referred to as “paying lip service to fair value”
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Company witnesses present evidence on operating costs. For
historical test period, such costs are easily established and simple -
present (e.g., an income statement). A combination utility must sho
revenues, expenses, and allocated general expenses for the gas oper
tions of the company as distinct from the financial data for clectr
cuerstions. A commission and intervenors may question the company
inclusion of certain items in operating expenses (e.g., contribution
advertising, taxes, salaries, etc.). A utility should avoid pursuing minc
issues if the costs of any resulting delay in the case exceed the valy
gained from a successful effort on those issues.

Together, the company’s annual capital cost and operational cost
constitute the utility’s total revenue requirement. This is also calle
the cost of service (ie., the total cost borne by ratepayers to receiv
service). In some cases, a utility may develop through testimony an
exhibits only the increase in the cost of service (i.e., additional revenu
requirements). A company may use this approach if the utility is no
seeking an increase in its rate of return but only a “make-whole” o
“offset” rate increase. The company asks for increased revenues to off
set exactly a specific increase in expense, thus making the company
whole but not changing the rate of return the utility would earn,

JURISDICTIONAL SEPARATION

Many utilities must make some separation of costs hetween various
Jurisdictions (ie., ameng states, FERC, or subsidiary utilities). The
sitnpiest sepzaration would involve recovering a percentage of the total
revenue requirement from each jurisdiction based on sales in cach
Jurisdiction. More typically, some separation of the tility’s in-
vestments and costs is made to establish a revenue requirement for
each jurisdiction.

Complications can arise if the methodology for establishing
revenue requirements is different between jurisdictions. Some of the
cost of service may “fall in the crack” (ie., the sum of the revenue re-
quirements from each jurisdiction may be less than the company'’s total
revenue requirement). Nonutility subsidiary operations can cause fur-
ther problems. In some Jurisdictions, the capital structure of the
nonutility operation may be deemed different from that of the utility
as a whole.

After a utility demonstrates its required overall revenue increase,
the company must then explain the share each class of service must
contribute to recovering the increase. Scme commissions require a so-
called “fully allocated” cost-of-service study to justify the proposed
rate changes. Frequently, each party to a case will argue that other
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customer classes should carry a greater share of the cost increase:
Cost-of-service studies can indicate inequities or subsidies betwee,
classes.

Marginal cost studies focus on incremental unit costs, When multi
plied by sales quantities, revenues for each class of service can by
caleulated. Marginal costs can be measured for different types of ser
vice (e.g., firm, interruptible, seasonal, etc.).

Regulators recognize that judgment is needed to design rates thai
recognize various considerations, Hence, witnesses often presen!
testimony and exhibits that quantify impacts by class of service
Where value of service consideraiions are recognized, data showinp
the relative cost of gas versus other commodities and income are often
useful.

In the past, industrial intervenors maintained a low profile during
the revenue requirement phase of a rate case but became active when
the increased rate burden was being apportioned among the classes or
service. To make rate increases as innocuous as possible, some pro-
posals raise rates by a fixed percentage for all classes. Other rate in-
creases call for a uniform increase per unit of energy for all classes.
In some cases, the rate level may be the only issue because a company
may not want to risk a long delay over rate design issues that might
hold up the increase in revenue requirements.

Redesigning rates is an opportunity to change the rules and
regulations that govern servicc, Caution must be exercised, however,
to preclude the rule changes from becoming issues that cause delay. In-
formal discussions with a commission’s staff may reveal the best
course of action. If a utility proposes a rule change (e.g., the prohibi-
tion of master metering), intervenors may become active and delays
could be substantial. To avoid this, a utility can ask that the rule
changes be separated from the rate case.

Because adjustment clanses can be a very significant revenuz item,
careful planning is necessary if changes are contemplated. The best
method for changing may be 2 simple exhibit showing that the com-
pany is not overcollecting through the adjustment procedure. In-
tervenors attack adjustment clauses claiming that they guarantee the
utility a rate of return and result in ratemaking without a hearing.

CROSS EXAMINATION AND REBUTTAL

During a rate-case hearing, witnesses must be available for cross ex-
amination by other parties. Cross examination usually attempts:
* To compromise the armimont ar racrlen af o ootie 1. @ .s
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» To discredit the witness as an expert qualified to make judg-
ments in a particular area
» To make a case contrary to that of the company by having the
witness testify to certain facts, figures, and judgments which
would be used by the intervenur
After cross examination, witnesses and their attorneys may decide
thwc “redircet” is needed on certain points covered during cross. In ad-
ditio), new testimony may be submitted through rebuttal evidence.
This is presented in a manner similar to direct evidence. Rebuttal
testimony is limited to issues raised in the direct case of the other
party or during cross examination. Rebuttal may be followed by
surrebuttal.

INFTERVENORS

Rate cases typically involve other parties—the intervenors~besides
the utility and the commission. For example, the staff of the commis-
sion may make a major showing as an alternative to the approach
presented by the utility. Commissioners may place considerable weight
on staff testimony be:ausz it may reflect the commissioners’ own
thinking. In preparing its case, the staff relies on the utility to furnish
data. Here, the company should provide adequate and accurate data to
the staff to ear its confidence. Loss of credibility with the staff can
be damaging. Care should be exercised, however, in communicating
with the staff during the case because other intervenors may challenge
any ex parte activities. Actions that might compromise the staft:'s. in-
tegrity could impair the company’s efforts to obtain a timely decision.
Nevertheless, between rate cases, communication with staff members
is desirable because they are influenced by activities in other states or
jurisdictions. Knowing the staff’s position on a concept or anticipating
a change in their thinking is invaluable in planning and presenting
future testimony.

Industrial intervenors can be unpredictable and, potentially, dif-
ficult. Frequently such intervenors have tne financial resources to
bring in expert witnesses and to 2tain experienced legal counsel.
Utilities may find it desirable to comraunicate with potential industrial
intervenors if only to explain the company’s position and possibly to
mitigate opposition in the hearing. ' .

Special interest groups have actively and effectively participated in
rate cases. These include environmentalists, welfare activists, local
government, and consumer advocates. Individuals can intervene ?pd
could complicate a case. A utility should not underestimate the ability
and tenacity of special interest groups.
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Following a rate case, the final decision or order may be delayed if
the commission must struggle with cemplex evidence or intractable
issues. In such instances, the commission may ask its staff to digest
the testimony and exhibits. The person asked to explain a particular
issue may have testified on that issue in the case (perhaps contrary to
the position of the company). A company can help commissioners make
a timely decision by presenting testimony and exhibits clearly and by
writing briefs succinctly. In some jurisdictions, a commission will
decide its position on each issue ard request its staff to draft an order
reflecting those positions.

Knowledgeable staff members can draft orders that specify rates,
rules, and regulations in a way that makes prompt implementation of
the new rates possible. This can obviate modifications of the commis-
sion’s original order. This process can be facilitated by appraising the
commission staff of implementation difficulties or peculiarities of the
company's operations.

Commission rate orders usually link the revenues authorized in a
case to judgment rather than to a specific formula. Some decisions
based on a formula have been successfully challenged by showing that
the formula was inappropriate. In contrast, the use of informed judg-
ment is difficult to challenge. A party of standing in a case can appeal
a decision for rehearing by the commission. This step is usually a
prerequisite to exercising the full remedy-ie., making an appeal to
the courts. This would follow a denial of the rehearing of an application
or reaffirming an order following a rehearing. A successful appeal to
a court can result in a commission’s decisicn being remanded to the
commission to address a specific issue. Some court decisions can
reverse or change a commission order on a certain issue.

PUBLIC RELATICNS

Public relations are particularly important when a company is involved
in a rate proceeding. Working closely with the rate and customer-
services departments, the public information department may carry
out a consistent, long-range program of publicity and advertising to
explain the cost of providing utility service and the company’s rates.
Such a program can create a climate of public acceptance that should
facilitate a broad understanding of a particular rate application.

In planning for the rate filing, the utility’s rate people must explain
the essential purpose of the application to the public relations staff. A

- written summary of this purpose could be the basic document for the
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preparaticn of all communications. Rate-related public relations ac-
tivities should deal with:
* Preparing the rate story in a consistent manner while present-
ing management'’s point of view
¢ Communicating the story to various groups of people
* Scheduling the release of information
* Neutralizing incorrect information made public by other parties
Manipulating the timing of the rate filing and the release of infor-
mation to the news media to minimize news play is not advisable. Such
a tactic risks incurring an adverse reaction from the media. Rather,
the public information department should establish a reputation for
honesty and forthrightness. In addition, employees should be informed
through publications and meetings so they can answer the public's
questions. Depending on the nature of the filing and the local attitude
toward the company, other contacts should include:
The utility comniission and staff—by counsel ~r liaison
City, county, and state officials—by personal contact
Newspaper editors and broadcast news director —same as above
Large industrial customers-by personal contact
Employees—through district meetings, handbooks, and other
publications
* Customers and the general public- by news releases for publica-
ticn and broadcast simultaneously with the filing of the applica-
tion, and by follow-up advertising
¢ Stockholders-by general letter
Prior to the scheduled public hearings on the rate application, the
public information department may summarize the information from
each exhibit for news media use. These summaries can help news-
people interpret the testimony of each company witness. Because of
the lapse of time between the rate filing and the actual hearings, a se-
cond news release may be prepared for distribution at the opening of
the hearings. The regulatory agency will announce the opening of
hearings. A membe: of the utility’s public relations staff should be
assigned to the hearings to help newspeople obtain desired informa-
tion on the spot.

FENRC RATE CASE FYCULIARITIES

Manv utilities are under the jurisdiction of more than one commission.
Frequently this includes the Federal Energy Regulatory Commission
(FERC), which has procedures of its own that are prescriptive and
unique. When a pipeline company files an application with the FERC
for a rate increase, there are numerous statements and exhibits that
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must be submitted. The company then has 15 days after the date of
filing to submit proposed testimony.

Because of the rather protracted rate cases, many proposed rate
f:hanges become effective subject to refund prior to hearing if the fil-
ing is cv..plete. FERC has statutory authority to suspend the coilec-
tions of rate changes for a period of up to 5 menths, after which the
proposed rates become effective subject to refund should they be
judged unjust and unreasonable in the final decision of the case. With
this rather automatic implementation of rates, the test periods and
cost studizs can be based on established time intervals.

Under current procedures, the FERC staff will prepare “top
sheets” (ie., a brief position paper on the issues, based on a preliminary
review of the application, filed data, and FERC records) approximately
?0 days after suspension of the application. A settlement conference
is usually convened about 10 days thereafter to attempt a reconcilia-
tion of differences and thereby shorten the duration of the case.
Agreement :nay be reached on all issues or on zome issues while others
may be reserved for hearing.

In the past, settlement conferences were only incidental to the pro-
ceeding. Today, they are a primary and a dominant factor in obtzining
a decision in a rate case. With few exceptions, all hearings and con-
ferences are held at the FERC’s Washington, D.C,, offices. Other than
the settlement conferences, oral presentations by technical witnesses
are generally limited to cross examination in hearings.

The current settlement procedure is resulting in cases being com-
pleted within one year if settlement is reached and within two years
if partial or nonsettlement is reached. Many companies appeal FERC
decisions with the result that many of these cases may extend well
beyond the one- or two-year period.
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Allowance for Funds Used During Construction (AFUDC) RESOURCE
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“Allowance for Funds Used During Consteuction (AFUDC).. * 7,

See 3!s0: Construction VWork  The costs of financing the construction cf new facilities before the

in Progress (CWIP); Return facilities are included in rate base.
on Common Equity; Used . - .
and Useful. onstruction of a new utility plant requires a great deal of

time and an enormous amount of funds, or capital. The

funds used for construction come from PG&E’s sources c*
capital: short- and long-term debt, and preferred and common
stock. These funds— which can range from millions of dollars for a
small project, such as PG&E's Kerckhoff hydroelectric facility, to
billions for a large one, such as the Diablo Canyon Nuclear Power
Plant— are tied up for the construction preject’s duration. All funds
used for construction projects are accumulated in an account
known as Construction Work in Progress (CwiP).

The California Pubtic Utilities Commission (cprc) does not
allow PG&E to include any cwip ii rate base, believing that the
utility, not ratepayers, should bear the full burden of project con-
struction costs until the project is operative. This is termed the
“used and useful” standard. PG&E, therefore, earns no return on
its investment until the plant is brought on-line and included in
rate base.

When utilities are not allowed to zarn a return to cover their
financing costs during the construction périod (because CWIP is not
included in rate base), they are allowed to accumulate these costs
for future recovery through AFUDC.

AFuD® includes both a debt component for borrowed funds
(interest paid on bonds and short-term debt) and an equity com-
ponent for common and preferred equity funds used to support a
project’s construction.

During the construction period, the utility reports the equity
return portion of AFUDC below the operating income entry (below
. the line) on the income statement. The interest component for bor-
rowed funds is shown as a reduction in interest expense, also
below the line. The total of the equity and debt portions is added
to the cw1p account on the balance sheet. Thus, the utility’s income
statement represenis only the results of utility operations.

14 PGB
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Allowance for Furds Used During Construction (AFUDC

Cash inflows from both the debt and equity components of
AFUDC do not occur until construction is completed and the plant
is included in rate base. Even though it is reported as current
income, AFUDC actually represents future cash flows.

Inclusion of AFUDC in the income statement increases net
income, which in turn in the return on common equity.
Hovwvever, AFUDC is notﬁfm%ed 1o pay interest
expense or dividends. A comparny with an extensive construction
program may be required to raise additional capital to meet its
interest and dividend obligations. Such companies may have seem-
ingly high net income, yet, in reality, may be experiencing severe
cash-flow problems. Not surprisingly, if AFuDC is eliminated in the
net income calculation, the return on common equity can drop
quite significantly.

AFUDC is developed by calculating a rate, consisting of debt
and equity components, and multiplyir:g this rate by an applicable
average Cwip amount. Although the Federal Energy Regulatory
Commission Uniform System of Accounts for Public Utilities pro-
vides for an anr:uzl rate, the cpuc authorized PG&E to calculate a
monthly rate. The rate components are weighted to determine the
overall cost of capiral and include the following:

B SHORT-TERM DEBT: a weighted average of the short-term
debt and balancing account interest rates.

B [ ONG-TERM DEBT: the long-term debt embedded cost rate
(including mortgage bonds issued by PG&E and Pacific Gas and
Electric Finance Company N.V., and those issued for pollution
control facilities).

® PREFERRED STOCK: the preferred stock embedded cost rate.

® COMMON EQUITY: the return on common equity authorized
by the cruc

In the 1950’s and 1960, the ratio of AFUDC to net income was
approximately 5 percent for the averzage electric utility. This was
prior to the tremendous surges in inflation and conziruction costs
and the extended construction periods required of projects like
nuclear power plants. As costs soared, AFuDC changed from an
insignificant accounting item to a large component of net income
and a potential area of financial weakness. The ratio of AFUDC to
net income now averages more that 5o percent, with a few utilities
reporting all their net income from Arupc.

IPGrev]E
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Total net income
B Arupc

As of December 31, 1983,
PG&E's AFUDC was $430
million, or approximately 55
percent of net income.

Source: PG&E Annual Repore,
1983, p. 22.

AFUDC Componernt of Net incomo, 1975-1983

900 (Dollars in millions)

Utiliries with large amounts of Arupc tend to have lower
bond rziings and higher capital costs, because financial analysts
consider AFUDC to be low-quality income. The ratio of AFUDC to
net income has therefore be~>me a critical factor in evaluating the
financial strength of a utility.

As of December 31, 1983, PG&E’s AFUDC was $430 million, or
approximately s¢ percent of net incom:. While this represents a
significant poriion of net income, it is not unusual — PG&E had
two large long-term construction projects nearing completion.

16
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Capital Structure

RESOURCE

Capital Structure

RESOURCE

See also: Capitalization

Ratio; Cost of Capital; Long-

Term Financing; Rate
of Return.

The composition of financing that meets a firm’s investment needs.

B he components of a capital structure are long-term debt
B (bonds), preferred stock, and stockholders’ equity
B (common stock and reinvested earnings). By contrast, a
firm’s financial structure refers to the capital structure plus its
current liabilities.

In establishing the optimal caital structure, the firm must
examine the costs involved with each type of financing. Long-term
debt, or bonds, carries with it periodic interest obligations to in-
vestors. Dividends must be paid annually to preferred stock-
holders. There is no required payment for common stockholders,
yet a certain rate of return is expected or investors may not be
attracted.

Considering these costs, as well as financia! risk, investment
requirements, and other factors, the firm seeks to establish a target

PG&E’s Adopted Rate of Return Test Year 1984,

Attrition Year 1985
PG&E’s capital structure is Capital Average Cost Weighted
authorized by the CPUC in Component Ratio (%) of Capital (%) Cost (%)
general rate case decisions. Average Year 1984
Long-Term Debt 44.00 x 10.22! = 4.80
1. Assumes long-term debt cost Preferred Stock 13.75 9.44! 1.30
of 12.5 percent and preferred Common Stock Equity 4225 15.752 6.65
stock cost of 12.25 percent in
1984 and 1985 and actual 1583 Total 100.00% 12.45%32
debt and preferred stock costs. Average Year 1985
2. Autkorized rate of return on
common equity. Long-Term Debt 4400 x 10.37! = 4.56
3. Authorized ra.c of return on Preferred Stock 13.75 9.57! 1.32
rate base. Common StockEquity 4226 15.752 6.65
Source: PGCE 1984 General
Rate Case Decision, p. 28h. Total 100.00% 12.53%3
66 1P Gr]E
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capital structure. The firm then uses this target structure as a goal
for future financing.

Unique to public utilities within their capital structures is the
relatively large amount of long-term debt. A utility has a more
stable earnings base and is therefore more likely to earn sufficient
funds to cover interest payments. Other industries must be more
concerned with interest payments, for their annual earnings can
fiuctuate widely.

PG&E’s capital structure is scrutinized by the California Pub-
lic Utilities Commission (cpuc) during general rate case proceed-
ings. Through this process, the cPuc staff and intervenors suggest
alternatives to PG&E'’s proposed capital structure and rates of re-
turn on rate base and common equity.
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See also: Coincidence A customer or class demand, in kilowatts or megawatts (mw), at
Factor; Demand; the time of a utility’s system peak demand. It is the demand that
Nonceincident Demand; coincides with the system pezak and is often used in cost allocation.

Time-of-Use. L. Lo
n a breader sense, coincident demand can be individual or

class demands occurring in any specified demand interval.
For example, industrial customers’ demands at the time of
the industrial class peak demand couid also be considered coinci-
dent demands, even though they may not be coincident with the
system peak.

In the accompanying illustration, the various customer group-
ings have the noted demands at three-hour time intervals from
6 A.M. to 9 P.M. The system peak demand is at 6 p.M., when the
combined demand equals 9.8 mw. However, nonresidential classes
do not experience maximum demand at the same time as the utili-
ty’s peak load: small, medium, and large light and power all reach
maximum demand at about 3 p.M. Only residential peak load is
coincident with the system peak at about 6 p.M.

PG&E Colncident Demand

M other 12 (mw demand)

. Agricultural 11 T

. Large Light
& Power

[Jsmalt & Med.
Light & Power

B Residentia!

Total system demand
changes throughout il dary.
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Cost of Service

RESOURCE

"Cost of Service

i Le also: Average Cost;

Coincident Demand;
Customer Classes;

Margina! Cost;

Noncoincident Demand;

Rate Design;

Value of Service.

B cost-of-service study measures the utility’s costs incurred
| in serving cach customer class, including a reasonable
LBEE return on investment. Utilities do not measure the exact
cost of serving any cne customer, or even a particular ciass of cus-
tomers, but rather measurc the cost relationships among various
customer classes. These studies are an initial step in setting reason-
able raies.

A cost-of-service study determines a utility’s total costs for a
specified period of time—generally one year. The first step in the
study is to functionalize the costs; that is, to identify the equipment
costs used in providing different services. Costs are functionalized
into generation-, transmission-, and distribution-reiated costs.
Further cost breakdowns may be made between the transmission,
and primary and secondary distributicn functions. Natural gas costs
are broken into the following functional categories: production,
transmission, underground storage, distribution, and general.

The sccond step is to classify the functionalized costs into cate-
gories that reflect their cost-incurrence. These categories are gener-
ally demand, energy v:r commodity, and customer costs:

@ DEMAND COSTs: vary in proportion to the level of demand
placed on the system, usually at the time of system peak. These
costs include the majority of generz.tlon transmission, and distri-
bution plant investment, as well as the portion of the dlstrlbutlon
system required to provide loads above a nominal level. Demand
costs are closely related to the highest level ¢f demand placed on
the system, because the system must be able to accommodate that
level, even if it is only for a relatively short period of time.

B ENERGY OR COMMODITY COSTS: generally vary with the
number of kilowatt-hours (kwh) or therms producad and consist
of costs for fuel burned, gas purchased, and part of the purchased
power costs {some purchased power costs are ixed over a period
of time).

B CusTOMER COsTS: generally vary in proportion tothe number
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of customers being served and include the portion of the distribu-
tion system and related property rcquired to establish basic service
for a customer, as well as metering, accounting, and billing costs.

Once the costs have beer functionalized and classified, they
are then allocated to the customer classes. Demand-related costs
may be assigned in many different ways. One approach is to allo-
cate the demand costs only to those customer classes which con-
tribute to the peak demand for which a facility is designed. Under
this method, known as coincident-demand pricing, a customer
class with only off-peak demand (noncoincident deniand) would
not be allocated any of the demand costs. Noncoincident demands
can also be used to allocate demand costs. With this method, cus-
tomer classes are allocated a portion of demand costs in relation to
their individual peak demand, regardless of when their peak occurs
in relation to the system peak.

Energy costs are a function of the number of kilowatt-hours
or therms produced and can be allocated tc the customer classes
based o2 the kilowatt-hours or therms consumed by each class.
Customer costs may be allocated to the customer classes based on
the total demand and the number of customers in each class.

Cost of service is one of several approaches that can be used to
design rates; others include marginal costs and value of service.
Whethcr or not the cost-of-service study is used as the basis for set-
ting rates, it is a very useful device for analyzing the costs incurred
by a utility.
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See also: Customer Costs;
Demand Charge; Energy
Charge; Fixed Costs;
Minimum Charge; Service
Charge.

As of January 1, 1984,
PG&E replaced customer
charges with minimum bill
provisions.

Cne component of a customer’s bill, along with the demand charge
aad the energy charge. This charge recovers so:ae of the fixed costs
that are directly atiributable t6 serving an individual customer.

I hese fixed costs are recovered through a flat charge per cus-
B tomer, regardless of the amcunt of energy used in a month.

B The customer charge does not inciude any costs for demand,
kilowatt-hours, or therms consumed; these costs are collected by
demand and energy charges.

Even if the customer uses no gas or electricity during the billing
period, thesc customer costs must be recovered. The charge pro-
vides a price sigr:al to the customer that there are costs associated
with serving him, independent of his demand for or consumption
of energy.

As of January 1, 1984, PG&E replaced customer charges with
minimum bil! provisions.

Pacific Oas and Electric Company
San Fragcisco, California

Revised Cal. P.U C. Steet No. 7787-E
Canceling Revised Cal. P.U.C. Sheet No. 7729.E

Scheduls No. A-188
INTERRUPTISLE SERV.CE —TIME METERED
APPLICABILITY
This echedel) is app*icile to Ureephsse allerasling curTett service v coalsoars with of Jeast
500 kw of IaterTuptible denasd ai stasndard vumud“.ﬂﬂvﬂuwl@eru:?(nm e provided
In Special Condition 16 below. Bervice under this schedule is supplied If. ta e Ttlity’s sole judgment,
there sxists sufics reserve and i
TERRITORY
Tha egiire tarritary nerved
RATES
_!_- Tdonmr For Monds
Pued A Pmisd B
c Charges o0 IS0
Baergy Chergn
All kilowatt bours, pec kwhr _ $ 01398 3 .s128
Adjusmesn:

The above base rates are sudject to possible sdjustment for volir ge acd/or pow~r factor. In
addition, bills for service ulil include adjussents. &8 specified ia Parts H, D 20d E of the Preilsloary
Stateaent. *¢ {ollows:

§ Per Kobe
Ou Parval Of
Potied A Poak Paak Posk
Energy Cout Ad¥et 9 03330 § 43630 3 03430
Solar F! 4q . 00092 otocd 00002
Electric Reveaus A 00000 0000 00060
Towl § 03332 3 .03632 3 0312
Pericd B
Energy Cost Adjustment 3 03830 $ 23310 $ 03430
Solar F! Ad, t JP——— 09062 Ko} D002
Electric Revenue Ad G000 Vi) 00000
Total FRSN 3 0382 § 0343 $ 03432
924 IPGuw]E
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See also. Agricult
Commerciat and
Class; Cost of Ser
Resale Class; Res
Class; Ultimate C.

[ Residential
Bl Commerciai*
. Industrial?
[l Aericuttural
l Resale

Street Lighting

*Total includes misc
and other accounts:
totaling $48,240,00

tToral includes misc
accounts not shewn

$5.469,000.
1. Includes railways

departmental, med:
commercial.

2. Includes firm anc
accounts,

Source: PG&GE Fin,
Statistical Report, 1
17,20 & 21,

P Gr]g
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For reporting purposes, these three classes are often grouped into
commercial and industrial categories. Gas customers are grouped
into resicential, commercial-industrial, and resale categories.

The accompanying tables compare PG&E’s customer classes
in terms of 1983 sales, revenue, and number of customers.

“Customer Costs ~ .

See also: Cost of Service;
Customer Charge; Cemand

Costs relating to and varying with the number of customers. Cus-

tomer costs are not related o the customer’s demand or consump-
Charge; Energy Charge; tion but are fixed costs directly attributable to serving a customer.
Fixed Costs; Minimum _
Charge; Service Charge. [l ccause these costs are relatively stable, they are often
recovered througii a flat monthly charge per customer or in
a minimum bill. Even if the customer uses no gas or elec-
tricity during the billing period, there are costs associated with
scrving that customer. The custorner’s meter must still be read, the
information processed, znd a billing statement rendered. PG&E
must alsorecover carryingchargesand operating expenses associated
with the secondary distribution system and the customer’s meter.
)
E
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$
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Depreciation

See also: Amortization;
Flow-Through Accounting;
Normalization Accourting;
Taxes.

An accounting mechanism in which the cost of a fixed asset (such
as a building or a piece of machinery) is allocated to the periods of
the asset’s useful life, or the periods in which services are received
from it.

} epreciation is a recognized cost of doing business and is re-
8 cordei zs an operating expense on the company’s income
& stateinent.

A utility’s physical assets do not last indefinitely. Although
there are some exceptions, such as land or natural gas reserves,
most assets deteriorate over time. Equipment can physically break
down from normal use; it also can become damaged, obsolete, or
inadequate to perform its functions. Depreciation, in a sense,
represents this decline in value.

There are several different methods of calculating the annual
depreciation charge. The simplest approach is the straight-line
method. An estimate of the net cost to retire the plant or equip-
ment from service, the net salvage value, is deducted from its
original cost. The result is then divided by the asset’s estimated life.
This amount is collected annually through rates as an above the
line cost-of-service item. The straight-line method can be adjusted
to allow for unanticipated changes in the asset’s estimated useful
life— such as regulatory or operating requirement changes. Annual
collections for depreciation are accumulated in the Depreciation
Reserve accounts, which are deducted from rate base.

Another approach to determining depreciation is accelerated
depreciation, which is used primarily for income tax purposes. In
this method, larger depreciation amounts are allocated ir: the early
years when a plant is new rather than in later years, when the plant
is presumably producing less efficiently. This method substantially
reduces a utility’s income taxes during an asset’s early years.

There are other forms of depreciation, such as the sinking
fund, sum-of-the-years digits, equal life groups, and urit-of-pro-
duction methods, each with a specific set of calculations to arrive
at different charges over the life of the asset.

IP Grue]E
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PG&E uses the straight-line remaining life method for its in-
come statement and various other methods of accelerated depre-
ciation for income tax purposes in accordance with state and
federal tax laws. Since 1981, PG&E has been required by federal
law for ratemaking purposes to make periodic allocations of the
benefits resuiting from accelerated tax depreciation for assets
added after 1980.

B GranIE PGwIE



RESOURCE

e members
ed in Wash-
“utility

t of the
iety of
financial
1onitoring
ompliance.

DG

RESOURCE

Elasticity of Demand

See also: Load Manage-
ment; Time-of-Use.

The ratio or degree to which consumers change their demand for
products and services in responsc to a change in price.

he elasticity of demand ratio is determined by dividing the
percentage change in the quantity purchased by the per-

B centage change in the price of the product. Elastic demand
exists when quantity changes by a larger percentage than price
(elasticity ratio of greater than one). Inelastic demand is repre-
sented by a larger percentage change in price than in demand (elas-
ticity ratio of less than one).

Until recently, utility services were thought to be relatively
inelastic, since the products involved were essential to the public.
Therefore, it was assumed that the public would consume roughly
constant levels of electricity and gas, regardless of changes in price.
However, the recent years of rising fuel prices have proved this
theory wrong. As utility rates have increased to cover rising energy
costs, people have significantly reduced their consumption and
demand in response to those changes. For examyle, demand for
utility services has become ncre etastic. Meanwhile, those services
remain essential to the public’s well-being and economic growth.

Utilities have turned to innovative load management programs
and rate structuies to take advantage of, and to further encourage,
this elasticity of demand. Customers continue to use the products
supplied by the atility, but their consumption increases when prices
fall and decreases when prices rise. Load management programs
and time-of-use rates encourage efficient energy use and minimize
the effect of rising energy prices on the consumer.

IPGrd]E
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"Embedded Cost .

See also: Marginal Cost; An historical cost, or a cost that was incurred in the past.
Rate Design; Revenue

Requirement. he costs associated with financing and depreciating current

plant are embedded costs, in that they have already been
incurred and cannot be varied. The embedded cost of ser-
vice includes the capital cost of existing capacity, including plants
built years ago as well as the most recent capacity additions.

Embedded costs arc associated with current capacity, while
marginal costs consider only the cost of producing an additional
unit of output. For instance, the capital costs of an existing plant
are not relevant to a marginal cost study. However, these costs
must be considered in setting a uzility’s revenue requirement. The
consideration of different el2ments for determining marginal and
embedded costs makes it clear that marginal cost-based rates can
vary significantly from rates based on embedded costs.

Embedded costs are also known as accounting costs.



Eneigy Charge

RESOURCE

-Energy Charge

See also: Customer Charge;
Customer Costs; Deinand
Charge; Variable Costs.

The energy charge is one
component of a customer’s
energy bill.

One component of a customer’s energy biil, along with the cus-
tomer charge and the demand charge.

his charge recovers operating costs, including the costs of

ffuel used to generate electricity or the costs of gas pur-
MERE chased for delivery to customers. it varies with the number

of kilowatt-hours or therms consumed.

Energy charges are also known as commodity charges.

Pacific Gas and Electric Company Reviseg Cai. P.U.C. Sheet No. 8597-f
San Francisco, Californs Cancelling peyjseq Cal. P.U.C. Sheet No. gya¢
awN/-T

SCHEDULE MO, D-1 -- RESIDENTIAL SERVICE

APPLICABILITY: This schadule 13 epplicable to single-phase residential service in single-fanily
Tgs and (n (lats and spartments separately metered by the Utility; to single-phase service in

comnon sress In a multi-family complex; snd to al) single-phase fars

sarvice on the previse. operated by the person whose resfdence (s supplied through the same meter.

TERRITORY: The entire territory served,

RaTES:

Per Mater

EKERCY CHARCE: Per Month
TER § BASELINE QUANTITEIES, per KM oovuceeanocncnenccconcessosnansns COR
TIER ¢ TIER |§ QUANTITIES, per kih ... esesescesenna seseas cesasns $.67102
TIER i3} EXCESS, per kW¥h 4. iceeienccnnes cevesseserncarasssessenactansan $.0917%

MINIMUM CHARCE: $2,00.

SPECIAL COMDITIONS:
T KRUKC UORTRACT:  For customers who use service for only part of tha yesr this schedule s
applicable only on an snnual contract.

2. BASELINE RATES: Baseline rates are appiicsble only to zaparately mstered residmtial usage,
The Utilfty may require the customer to complete and fil» with it a Declarztion of Etigibility for
Baseline Quantities for Residential Rates.

3. TIER | (BASELINE} AND TifR 11 QUANTITIES: The following quantities of slectricity are to be
billed at the rates for baseline and Tier I' usage (see Rule No. 19 for additional quantities for
eedical needs):

BASELINE ANO TIER 11 QUANTITIES (kWh PER MONTH)

Tode B - Baslc Duantities —_ Tode H - ATl Electric Uuantitias®®
Baseline, v nter r nter
Territory Tler 1 Tler 11 TTer 1 Tler 11 Tler 1 Wer 17 TTer T Tier 11
R 520 400 350 150 70 s10 1,200 700
s A0 300 350 30 [l 20 1,200 700
)\ 220 150 50 170 3130 310 50 340
v 0 1%0 N0 210 SA0 o 1,100 650
L 540 460 320 210 300 €50 1,000 %
b 310 210 336 210 400 360 1,000 60
Y 350 250 360 25C AB0 30 1,200 790
1 256 230 A00 300 A00 320 1,400 880

*

sulhe applicable baseline tereitory 1s described in Part A of the Preliminsry Statement,

Permanently Installed electric heating as primery heat source.

A, Sumser and winter Tier | (baselina) and Tier 11 quantities will normally be billed without
seasonal proratios for six consecutive billing periods beginning in the aiddle of tha Ray and
MHovember bil1ing cycles a3 described in Rule No. 9.

S. STANDARD MEDICAL QUANTITIES {Code M - Sasfc Plus Medicel Quantities, Code S - Al Electric

Plus H;&ﬂcnl Quantities): Additfonal medical quantities are available a3 provided in Rule Mo, 19,
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_Marginal Cost

Seeg also: Average Cost;
Cost of Service; Embedded
Cost; Incremental Cost;
Rate Design; Reven: =
Requirement; Time-of-Use.

From an economic perspective, the cost of producing an additional
unit of goods or services.

n the utility industry, marginal costs are the change in total
S costs due to the production of one additional kilowatt

Bl (kw), kilowatt-hour (kwh), or therm. As a simple exam-
ple, assume ar electric utility produces 100 kw of power at a total
cost of $500. If the utility produces another kilowatt, total costs of
production rise to $s12. The added cost io the utility of the mar-
ginal kilowatt is $12. This contrasts with the average cost which,
at $s12 for ro1 kw, is $5.07 per kilowatt.

Marginal costs are important because they provide a measure
of economic value used in making ccnsumption choices and in
motivating efficient resource allocaiion. In purchasing energy, the
customer should be aware of the cost required to produce the
energy. If the price in the above example is set above or below the
$12 per kilowatt marginal cost, customers are not charged the true
cost of producing the power. Only if price is equal to marginal cost
are customers paying the actual costs of the increased demand they
put on the system.

Marginal costs exclude expenditures that have already besn
made. Siiice it is the cost of an additicnai unit of output, marginal
cost incorporates only the difference between total cost at the cur-
rent level of output and total cost at an increased level of output.
Present or future expenditures are rot marginal costs unless they
are associated with the production of the marginal unit. In the
example cited above, the cost of producing the original 100 kw is
not the marginal cost; the only cost considered is the $12 associ-
ated with producing the 1o1st or marginal kilowatt.

Marginal costs are “forward-looking” because they ignore his-
torical or embedded costs. Since revenue requirements are based
on embedded costs, the revenues collected with marginal-cost-based
pricing will equal the revenue requirement only by coincidence. In
the example, the utility’s tozal revenue requirement will equal the
total cost of producing all 101 kw ($512). However, if all 101 kw
were priced at the marginal cost of $12 per kilowat, the total reve-

PGB
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nue collected would be $1,212, or $700 above the average-cost-
based revenue requirement. If marginal cost is below average cost,
revenue collected will be less than the revenue requirement.

This excess or deficiency of revenue must be returnied to or
collected from the customers with some form of revenue reconcili-
ation. In the process of revenue reconciliation, t+e utility attempts
to recover only the authorized revenue while retaining as much of
the economic efficiency of marginal costs as possibic. Possible
methods of revenue reconciliatios: include:

® Refunding the revenue above the revenue requirement to
customers in lump-sum payments.

= Reducing the rate charged for low-usage blocks of energy.

® Setting razes for each schedule based on the proportion of
tocal marginal cost for which customers on that schedule are
responsibie. )

® Adjusting rates above or below marginal cost for each class
by a uniform amoust per kilowatt-hour or therm.

While these adjustments detract from the economic efficiency of
full marginal cost pricing, they are reasonable ways to balance the
needs of economic efficiency, fairness to all customers, and the reg-
ulatory structure.

Utility marginal generating costs \ :ry by season and time of
day. Adding a unit of output during an off-peak period requires
only additional fuel and other operating expenses. Additions to
peak pericd production (unless the utility has excess capacity) ulti-
mately require additional generation and transmissicn capacity.
Time-of-use rates, which recognize the higher cost of production
during peak periods, are consistent with marginal costs. Using
marginal costs to set rates will yield higher rates (marginal costs)
during peak periods; alternately, the peak period can be deor-
mincd through marginal cost analysis. While time-of-use rates are
consistent with marginal costs, they need not be based on actual
marginal costs. Time-of-use rates can be created without studying
true marginal costs at all; all that is required is a higher price for
peak periods.

Electric marginal costs are used to design rates, evaluate con-
servation and load management programs, guide system resource
planning, and set prices paid to cogenerators and small-power
producers. Gas marginal costs are used in rate design, program

212
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Marginal Cost

evaluation, fuel acquisition, and system planning. The California
Public Utilities Commission (cpuc) established a marginal cost
methodology in Septem:Ler 1979. Since then, PG&E has worked to
improve the electric and gas marginal-cost methodologies.

Electric Marginal Costs

PG&E calculates the following marginal-cost components of
electric service: generation, transmission, and distribution. PG&E
makesno distinction betwesn long-run and short-run marginal costs.
Generation-relatcd marginal costs are composed of a marginal cost
of capacity (shortage cost) and a marginal energy {cr operating) cost.

The marginal cost of capacity (shortage cost) measures the
marginal value of system refiability to PG&E’s customers. As a
proxy for shortage costs, the cpuc has accepted the cost of build-
ing a gas turbine to meet loads when a potential shortage of capac-
ity could be experienced. The cost of the gas wrbine is adjusted by
annual Energy Reliability Index (ER1) factors, to reflect year-to-
year vzriations in system reliability,

The marginal energy (or operating) cost is the sum of the vari-
ab: e fuel and operation and maintenance (0&M) expenses of the
marginal generating unit (the unit used to meet the last kilowatt of
demand) at any time. PG&E computer models calculate the p=:-b-
ability that any particular generating unit will be the marginal unit
and apply that probability to forecasted fuel and oam expenses.

Transmission marginal costs are based on a statistical analysis

of the relationship between transmission system peak load, adjusted
for geographic diversity, and changes in total transmission system
costs over a 15-year planning period. Distribution marginal costs
are based on both the cost of adding another custorer to the dis-
tribution system and the increased distribution cost of a change in
demand. The method for obtaining demand-related distribution
costs is similar to that used for transmission.

The results of the marginal cost calculations are a set of mar-
ginal costs segmented intc. generation, transmission, and distribu-
tion categories, and broken down by voltage level within eacn cat-
egory. These costs are then assigned to time periods: summer,
winter, on-p<ak, or off-peak.

IPGrem]E
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Gas Marginal Costs

The use of marginal costs in gas ratemaking is less elaborate
than in electricity pricing. In calculating gas marginal costs, two
types of costs are considered:

® The =tility’s operating costs, which may increase to meet
additional demand.

® Customers’ shortage costs, which may increase if additionai
demand either increases the risk of a shortage occurring or leads to
actual service interruptions.

Thus, the marginal cost of gas service may be expressed as the sum
of marginal operating cost plus shortage cost.

The marginal operating cost of delivering gas equals the sum
of the marginal cost of gas purchases and the marginal cost of
transmission from PG& E’s marginal gas sources. The gas shortage
cost is the cost of the risk of unscheduled interruptions occurring.
The shortage cost is limited by industrial fuel-switching capabil-
ities, which implies that the gross cost of a gas shortage can never
exceed the cost of alternate fuel.

When the prices of alternative fuels are low in relation to
natural gas, the marginal cost of gas can be below the average cost.

214
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See also: Bo
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*Adjusted to rc
of common sto

Source: PG& I
1983, p. 41.
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See also: Califcrnia Public
Utilities Commission
(CPUC); Economies of Scale;
Federal Energy Regulatory
Commission (FERC); Holding
Company; Public Interest;
Public Utility; Regulation.

The situation of an individual or corporation owning or controlling
so large a part of the market supply or outnut of a given commodity
or service that competition is stifled and freedom of commerce
restricted, giving the monopolist control over prices. To prevent
the abuses that may result from this concentration of economic
power, monopolies are generally forbidden by law.

Bl tilities, including railroads, telephone companies, and

j power companies, tend to gravitate naturally toward a
monopolistic structure. This is why they are natural
monopolies— enterprises that can, through economies of scale,
produce more of a particular product or service at a lower cost by
operating near full capacity on a large scale. Because economies of
scale allow public utilities to provide economic advantages to
society, the utilities’ natural monopolies are permitted to exist sub-
ject to strict governmental regulation. PG&E is considered a
natural monopoly, serving electricity to 82 percent of all house-
holds in Northern and Central California.

Electric and gas utilities require large investments of capital to
build, maintain, and operate their generating and delivery systems.
If two or more utilities were to compete in the same area i ir the
opportunity to serve the same customers, expensive and duplica-
tive systems would have to be built. Society has determined that it
is most practical and least expensive to have only one utility
providing service in a given service territory.

The history of public utility development ir the U.S. aptly
illustrates this point. In the late 1800’, the utility business grew
rapidly, and entrepreneurs entering the industry frequently lost out
to more aggressive competitors. Investors and consumers alike
suffered as these new businesses failed, and the Supreme Court
ultimately ruled to allow regulation of industries “affected with
public interest” This legal decision (Munn v lllinois, 1877) at-
tempted to curb the abuses of power evident in the utility industry
and eliminated competition that might threaten efficient produc-
tion of a product or service.

Regulation is meant to control utitities. Through regulation,
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Monopoly

society ensures that good, safe, and reliable services are provided
to all customers at reasonable, nondiscriminatory prices. Regula-
tors—in PG&E’s case, the California Public Utilities Commission
and the Federal Energy Regulatory Commission— determine rea-
sonable cost of doing business, including a reasonable return on
investment, and set rates designed to recover those costs, Utilities
are not guaranteed the rate of return found reasonable by their reg-
ulatory commissions. Rather, they must keep their expenditures
within the allowances provided by these commissions if they are to
have a reasonable opportunity to earn that return.

Thus, through regulation, society captures the economic
efficiencies associated with natural monopolies but avoids the
problems of monopolistic and discriminatory pricing.

PGwIE
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See also: Coincidence
Factor; Coincident Demand;
Demand; Demand Charge.

. Company A
" Company B

Company A’s noncoincident
demand occurs at Time 2;
Company B's occurs at
Time 1.

Noncoincident Demand .

Maximum demand of a customer, or customer class, regardless of
when it occurs. Generally, the noncoincident demand is used as
the basis for calculating the demand charge.

il he sum of the noncoincident demands in the accompanying
T example is 700 kilowatts (kw). This total is obtained by
adding the maximum demand of 350 kw for Company A

occurring at time period 2 and the maximum demand of 350 kw of
Company B occurring at time period 1.

The maximum demand on a utility is not the sum of the non-
coincident peak demands of its customers. This would only occur
in the unlikely event that all customers experienced peak demand
at the same time.

Noncoincident Demand
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" Plant in Service

See a’so: Balance Sheet; Land, buildings, and equipment that have an economic life of over
Construction Work in one year and are considered relevant to a comzany’s current opera-
Pregress (CWIP); tions. Plant in Service does not include Construction Work in

Depreciation; Rate Base;

Utility Plant. Progress (Cwip). When project construction is complete, the item

of plant is transferred from cwip to Plant in Service. Plant in
Service is the largest component of rate base.

s of December 31, 1983, PG&E had $10.7 billion recorded
on its balance sheet as Plant in Service before adjusting for
accumulated depreciation.

PG&E Plant in Service & Construction Work in Progress,
1979-1983

16 (iDollars in billions)

Source: PGG E Annual Report,
1983, p. 23.
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R_até.Base .

See also: Allowance for
Funds Used During Con-
strugtion (AFUDC); Capital
Structure; Construction
Work In Progress (CWIP);
Depreciation; Rate of
Return.

The accumulated capltal cost of facnlmes purchased or installed tc
serve the company’s customers and on which the utility is allowed
to earn a return.

-

I he three major components of rate base are:

z

B INTANGIBLE PLANT: includes the cost of all fees pald to vat
ious levels of government for the privilege of incorporation and fo
franchises, consents, patent rights, licenses, and other government
granted pnvxlcges It also includes the corporation’s orgamzanona
costs and costs associated with other intangible property rights 5
necessary or valuable, not chargeable to any other capital account

B TANGIBLE PLANT: includes the historical cost of all the ..
land, equipment, plants, structures, and other physical facilities
used by the utility to serve customers, less accrued deprecnanon. It
also contains “Plant Held for Future Use;” which consists pnmanl)

of land and land rights that have been acquired in advance of thc‘$

276
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time they will be needed for construction of utility service facilities.
These advance acquisitions are made to ensure availability of the
properties at the time of need, and to avoid excessive cost-escala-
tion because of urban expansion or saturation of the service area.

@ WORKING CAPITAL: comprises investment in materials and
supplics, current gas in underground storage, gas-line pack, pre-
paid gas, gas exploration funds to be capitalized, and an allowance
for working cash. Working cash is included in rate base to com-
pensate investors for the day-to-day cash funds they supply, enabl-
ing PG&E to operate efficiently and economically, and for which
they would not otherwise be compensated, since cash is not clas-
sified as plant.

Facilities under construction are not included in rate base;
thus, they neither affect rates nor earn cash income.

To arrive at total rate base, certain subtractions must be made
from the amounts shown on the company’s books. These adjust-
ments are necessary because utility plant investments arc recorded
on the books at their actual construction cost, without regard to
the sources of capital funds used to build them. Adjustments are
made for the following circumstances:

® When contribution or advances to aid construction are

PG&E Weighted Average Rate Base, 1974—-1983
8 (dollars in billions)

7

6
5
4
3
2
1

4 15 76 77 718 19 80 81 82 g3

Source: PG&E Revenue Re. provided by customers, these funds are deducted from plant
quirements Department, Capital investment because they do not represent funds supplied by the
and Capital Recovery. company’s investors.
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® Short-term company investments of temporarily available
cash are not included in rate base because such capital is earning
interest, and investors are already being compensated.

& Certain deferred taxes are also deducted from recorded
plant, as they represent the company’s previous tax earnings result-
ing from plant ownership.

Accrued depreciation— the accumulation of annual deprecia-
tion expense . *rged to customers in past periods —is also deducted.
Since accrued depreciation represents capital already recovered, it
must be subtracted to pievent rates from recovering capital costs
twice. The remaining total is referred to as depreciated rate base,
or simply rate base. It is this amount of investment on which the
company is allowed to earn a rate of return.

Although PG&E develops its rate base for general rate case
applications, the actual dollar value of rate base on which PG&E
is allowed to earn a rate of return is established by the California
Public Utilities Commission (cruc) during general rate case pro-
ceedings. In rate base determinations, the cruc sets an amount for
each of the previously mentioned rate base components. In the
1984 General Rate Case decision, the cpuc authorized a
$5,335,404,000 rate base.

Once the dollar amount of rate base has been determined, the
utility is then allowed a rate of return on total rate base.,

Rate Base (RB) multiplied by Rate of Return (ROR) equals
Return (R):
RB x ROK =R

PG&E’s 1984 authorized return (or net operating income) is
$664,257,798.

RB (35,335,404,000) x ROR (12.45%) = R ($664,257,798)

In establishing both a rate base and a rate of return that are
fair and reasonable, the cruc attempts to strike a balance between
the interests of the utility’s investors, customers, and employees as
well as the interests of the general public.
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Tariff Schedule

Tariff Schedule °

See also: Advice Letter;
Rate Design.

A document filed with the California Public Utilities Commission
(cruc) specifying lawful rates, charges, rules, and conditions
under which the utility provides service to the public. Individual
pages of the tariff schedule are referred to as tariff sheets.

J he cruc’s General Order No. 96- specifies the general for-
T 3 mat of tariff schedules and sets the procedures to be fol-
l lowed in filing and publishing them. As specified in General
Order No. 96-A, a tariff schedule must contain certain items:

® PRELIMINARY STATEMENT: describes the territory served,
types and classes of service rendered, and general conditions under
which the service is rendered.

® RATE SCHEDULE: includes class of service, applicability,
territory, rates, and special conditions.

® RuULEs: cover the application of all rates, charges, and ser-
vice when such applicability is not fully set forth in the rate
schedules. Some of the subjects covered in the rules are definitions,
applications of service, contracts, establishment of credit, deposits,
temporary service, and line extensions.

Sample forms, a list of contracts and deviations, service area
maps, and the table of contents complete the tariff schedules.

Tariff schedules can only be changed after cpuc authoriza-
tion, either through application or advice letter filing. For exam-
ple, if PG&E has submitted an application for a rate increase, the
tariff schedules cannot be filed, nor rates changed, until after the
cpruc has announced its decision.

On the other hand, when the company has filed an advice
letter and its associated tariff sheets, the cpuc staff has been
delegated the authority to place the revised tariff sheets in the tariff
schedule. In these cases, a formal application is not required.
There can be a delay between the time the changes are proposed
and the rates actually go into effect— a delay that can be as short as
a few days or as long as several months.
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Test Year

See also: Attrition; General A concept used in rate regulation where a 12-month operating peri-
Rate Case Appiication; od is used to evaluate the cost of service and adequacy of present
Rate Design; Revenue or proposed ratcs.

Reqguirement. )
enerally, the test year becomes the basis for general rate

case cai-ulations. There are two basic types of test years in

3 use: historical test periods; and forecast or future test peri-
ods, which are used in California. Forecast test periods attempt to
account for inflation and the resulting higher utility costs. They are
useful in situations where the rate case is filed well in advance of
the date when proposed rates will themselves be implemented, for
they allow a utility to project future earnings and expenses and to
design rates with these data in mind.

PG&E, for instance, is restricted by the California Public
Utilities Commission (cpuc) from filing general rate case applica-
tions more frequently than once every two years. However, the
volume of information in a general rate case application is im-
mense, and the cruc is required to review virtually all of it. Conse-
quently, PG8&E must submit its application 15 months before the
proposed rate increase goes into effect, estimating its future needs a
year and a half in advance. Using test years to projcct the necessary
revenue requirement is a vital step in the ratemaking process if the
requested rate change is to reflect the company’s needs accurately.
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‘Used and Useful

See also: Common Utility
Plant; Construction Work in
Progress (CWIP); Utility
Plant.

*Source: PG E 1984 General
Rate Case Decision, p.46.

A regulatory specification typically used to determine whether an
item or plant may be included in a utility’s rate base.

m n Decision No. 83-12-068, the California Public Utilities

Commission said, in part:

Under these [used and useful] principles, ratepayers are re-
quired to bear only the reasonable costs of those projects which
provide direct and ongoing benefits, or are used and useful in pro-
viding adequate and reasonable service, to the ratepayers’

The used and useful concept excludes Construction Work in
Progress frrom the rate base because these projects are not currently
used to perform a service for the be.iefit of ratepayers.




Working Capital RESOURCE

‘Working Capital

See also: Balance Sheet; The funds representing necessary inventories of materials 2nd sup-

Working Cash. plies, and the cash required to meet current bills and maintain
bank balances. Working capital is included in the rate base to com-
pensate investors for the capital they supply to the company.

PG&E Working CapHal, Test Year 1984

Dollars in millions*

In the 1984 General Rate
Case Decision, PG&E’s total
working capital allowances
were $760 million.

*These are relative numbers for
comparative purposes only.

Source: PG&E 1984 General
Rate Case Decision, pp. 203a
& 59.
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Working Capital

B he amount of working capital required depends on several

[ factors, especially the company’s billing and purchasing
B methods. If purchases are made on credit, or customer
payments are required in advance or at the time service is rendered,
working capital requirements may be small. However, if payments
for supplies must be made in advance, business is scasonal, or cus-
tomers are billed monthly, quarterly, or semiannually, vorking
capital needs may be large.

Included in PG&E’s total working capital are: Materials and
Supplies; Working Cash; Research, Development and Demonstra-
tion Feasibility Studies; Production Fuel (Gas Department); Cur-
rent Gas Underground; and Gas-Line Pack. '

The accompanying illustration shows PG&E’s working capi-
tal allowances adopted for the General Rate Case Test Year 1984.
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