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INTRODUCTION
 

The U.S. Agency for International Development (USAID), under its Emergency Energy 
Program in Eastern and Central Europe, is providing assistance to the countries of this region 
in their transition to market economies. Supporting country efforts to rationalize Fnd reform 
energy pricing and taxation systems is a critical component in this effort. International 
Resources Group (IRG) has been working with USAID in this program to provide technical 
assistance and tra'ning in energy pricing. In Poland, IRG carried out 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 petroleum 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 o community (especially the World 
Bank), the current global context of reforming prices in the Eastern and Central European 
region, and the applicability 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 lirit adverse environmental impact, and to provide energy for 
continued economic growth and development has placed increasing importance on the ,ole 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 

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 

I1. 	 Public Utility Regulation 

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

Ill. 	 Capital Formation 

IV. 	 Ratemaking for Regulated Gas Utilities 

A. 	 Ratemaking objectives (TABLE) 

1 	 Economic Efficiency 
2. 	 Equity 
3. 	 Administrative costs 
4. 	 Revenue recovery 
5. 	 Stability 
6. 	 Conservation 

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. 	 Calculate system average embedded cost of service 
(costs/volume)

4. 	 Identity required level of system-average rate 

C. 	 Rate Design 

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

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

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

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

2. 	 Cost allocation: allocate classified costs to customer 
classes: 

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

b. 	 Commodity/energy allocator - class throughout
C. 	 Customer allocator - number of customers per class 

3. 	 Identify rate forms 

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

b. 	 Commodity/energy charge (recover commodity/ 
energy costs) 

i) 	 flat rate 
ii) 	 step rate 

aa) rising block 
bb) declining block 



Tuesday May 19 

1:30 - 5:30 

c. Customer charge (recover customer costs) 

4. Rate design methodologies 

a. Commodity charge pricing 
b. Demand charge pricing 
c. Combinations 

I) MFV (and predecessors) 
ii) SFV 

5. Seasonal & Geographical rates - enhance economic 
efficiency by varying rates according to 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 

d. 
service (either-embedded or marginal) 
Need to adjust to yield embedded cost recovery 

Wednesday May 20 
9:00 AM - 12:00 PM 

D. Ratemaking dilemm, - "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. 
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RATEMAKING ECONOMICS
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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 objective 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 appropziate gas prices for the Polish economy.
 

In this session, we will review and discuss numerous 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 terminology, 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 pukblic 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 discussion of rate design

issues, and a discussion of the inherent tradeoffs
 
involved in establishing "just and reasonable" rates.
 

- Page 2 ­



Midwestern Gas Tansmission Co. Midwestern 

2510 Base Rates and Surcharges 
The following are Midwestern's effective transportation rates, sample rate calculation, components of effective 

rates and discount rates. 

12510.1 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 Per Dth 
Rate Schedule Base Tariff ACA After Ctrent 
And Rate Rate Per Dth diusmn(2
FT-I 

Demand: $1.27 - $1.27 
Commodity (Max) $.0196 $0.0021 0.017 
Commodity (Min) $0.0100 $0.0021 0.0121 

RATE SCHEDULE IT - Interruptible Transportation Service 

Rate Per Dth 
Rate Schedtde Base Tariff ACA After Current 
And Rate Ra.ePth Sjbargz Adiustment(l)(2) 
IT-1 (Max) $0.0614 $0.0021 $0.0635 
IT-1 (in) $0.0100 $0.0021 30.0121 

APRIL - OCTOBER: 
RATE SCHEDULE FF - Firm Transportation Service 

Rate Per Dth 
Rate Schedule Base Tariff ACA After Current 
AndRate= S Aiustm, t~l.(
FT-I 

Demand: $1.15 - $1.15 
Commodity (Max) $0.0146 $0.0021 $0.0167 
Commodity (Min)- $0.0100 $0.0021 $0.0121 

RATE SCHEDULE IT - Interruptible Transportation Service 
Rate Per Dth 

Rate Schedule Base Tariff ACA After Current 
And Rate 
IT-I (Max) 

Dh 
$0.0524 

SuAdiuesent 
0.0021 $0.0545 

(2) 

IT-1 (Min) S0.0100 $0.0021 30.0121 

(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-I. 

-



El PasoEl Paso Natural Gas Co. 

1510 Transportation Rates and Surcharges 
The following Lie El Paso's effective maximum transportation rates, sample rate czlculation and discount rates. 

1510.1 Effectie Rates 
The foowing maximum wansportation rates are effective Jan. 1, 1991: 

INTERRUPTIBLE TRANSPORTATION 

Rate Schedule 
T-1 
Mainline Transmission Charges 
1. From San Juan Basin to: 

A. Production Area - San Juan 

B. Texas 
C. New Mexico 
D. Arizona 
E. Nevada 
F. California 

2. From Permian Basin to: 

A. Production Area 

B. Texas 
C. New Mexico 
D. Arizona 
E. Nevada 
F. California 

3. From Anadarko Bain to: 
A.Production .Mea 
B. Texas 
C. New Mexico 
D. Arizona 

E. Nevada 
F. California 
Mainline Shorthaul and Backhaul 

Field Transportation Charges 

Production Area Charges 
A. Dehydration 
B. Purification 
C.Products Extraction 


San Juan Triangle
 
Facilities Commodity Charge 


($Idth) 
lak 

.1474 
.1604 
.1677 
.2276 
.2729 
.3350 

.1474 

.1624 
.1793 
.2394 
.2928 
.3535 

.1474 
.1632 
.1901 
.2560 
.3056 
.3662 
.1474 
.0982 

.0083 

.0795 

.1494 

.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. 



Southern Natural Ga3 Co. Southern 

4310 Transportation Rates and Surcha, ges 
The followiag are Southern's effective transponato 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.)


ZoeIZone,2 Zone 3 
Reservation Charge (All rates in $!mmBtu unless otherwise indicated) 

Maximum: Demand-1 
Summer 
Winte: 

Minimum: Demand-i 
Summer 
Winter 

£mmodify Rate (1)
 
Maximum:
 
Summer 

Winter 

Mnimum: 
Summer 

Winter 

Forward Haul Fuel 
Used and Unaccounted For 

IntrazlnLeFuel 
Used and Unacconnted For 

RaklhaIl.Fel 

$4.21 $6.32 $7.30 
l0O.F.6 $13.04 $13.26 

$0.00 $0.00 $0.00 
$0.00 $0.00 $0.00 

.1120 .1190 .1660 

.1340 .1350 .1820 

.0010 .0010 .0010 

.0030 .0030 .0030 

1.5% 2.3% 2.6% 

1.5% 1.5% 1.5% 

0.6% 0.6% 0.6% 

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



T"'NESSEE GAS PIPELINE COMPANY INCREMENTAL COST OF SERVICE ANALYSIS
 

DOCKET NO. CP89-629-001 

DAILY VOLUME 

LOAD FACTOR 

GNP PRICE INDEX 

YEAR 

427 

0.85 

0 

DEP. 

O&M 

1991 

0.025 

0.05 

1992 

DEBT 

C CEBT 

1993 

0.4206 

0.0970 

1994 

EQUITY 

C EQ 

RETURN 

1995 

0.5794 

0.16 

0.1335 

SIT 

FIT 

TOT IT 

0.0368 

0.3400 

0.3643 

U. CAP 

OT 

0.00 

0.00 

GROSS PLANT 

NON DEPRECIABLE 

AWJOC 

DEFERRED INC. TAX 

DEPRECIABLE PLANT 

ACCU4. DEP 

NET PLANT (EOY) 

111,283 

6,297 

82 

104,904 

2,623 

108,661 

111,283 

6,297 

1,024 

103,962 

5,222 

98,740 

111,283 

6,297 

0 

104,986 

7,846 

97,140 

111,283 

6,297 

0 

104,986 

10,471 

94,515 

111,283 

6,297 

0 

104,986 

13,096 

91,891 

AVG. WORK CAP+MAT 0 0 0 0 0 

RATE BASE 

RrTUF.N 

108,661 

14,506 

98,740 

13,182 

97,140 

12,968 

94,515 

12,618 

91,891 

12,267 

OPERATING REVENUE 

OPER. & AINT 

DEPRECIATION 

OTHER TAXES 

OP INC BEF INT 

INTEREST EXPENSE 

EQ AFUDC CAP 

15,915 

716 

2,623 

3,864 

8,712 

4,434 

4,279 

15,522 

752 

2,599 

3,864 

8,307 

4,029 

4,279 

15,520 

790 

2,625 

3,864 

8,242 

3,964 

4,279 

15,453 

829 

2,625 

3,864 

8,135 

3,856 

4,279 

15,387 

871 

2,625 

3,864 

8,028 

3,749 

4,279 

STATE TAX BASE 

STATE INC. TAX 

FEDERAL TAX BASE 

FEDERAL INC, TAX 

TOTAL INC. TAX 

22,574 

830 

21,744 

7,393 

8,223 

21,127 

776 

20,351 

6,919 

7,696 

20,894 

768 

20,126 

6,843 

7,611 

20,511 

754 

19,757 

6,717 

7,471 

20,128 

740 

19,389 

6,592 

7,332 

RETURN ON EQUITY 10,073 9,153 9,005 8,761 8,518 

TOTAL FIXED COSTS 

TOTAL VAR. COSTS 

29,215 

716 

27,340 

752 

27,067 

790 

26,578 

829 

26,088 

871 

TOTAL COSTS 

THROUGHPUT 

29,931 

132,506 

28,092 

132,506 

27,857 

132,506 

27,407 

132,506 

26,958 

132,506 

UNIT COST (S/MMBtu) 50.2259 $0.2120 SO.2102 $0.2068 50.2034 

MFV RATE: 

Commodity ($/MMBtu) 

Demand (S/MMBtu/M) 

Demand ($/MI4Btu) 

Total C ,,.($/MMBtu) 

85% 

0.1408 

2.2006 

0.0851 

$0.2259 

0.1300 

2.1205 

0.0820 

$0.2120 

0.1284 

2.'164 

0.0819 

$0.2102 

0.1256 

2.0994 

0.0812 

$0.2068 

0.1229 

2.0825 

0.0805 

$0.2034 

SFV RATE: 

Conwodity ($/MMBtu) 

Demand (S/MMBtu/M) 

Demand (S/MMBtu) 

Total Cost (S/MMBtu) 

85% 

0.0027 

5.7702 

0.2232 

$0.2259 

0.0028 

5.4079 

0.2092 

$0.2120 

0.0030 

5.3583 

0.2073 

0.2102 

0.0031 

5.2666 

0.2037 

$0.2068 

0.0033 

5.1751 

0.2002 

50.2034 
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GAS SALES AND PURCHASE AGRE4ENT
 

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 (ADDRESSJ
 

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 from 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,
 

3" shall mean that volume
 
of Gas which occupies one cubic meter when such Gas is at a
 
temperature of fifteen degrees Celsius (15


1.2 The term "Cubic Meter" or "im


0C) and at a pressure
 
of one hundred-and-one and three hundred-and-twenty-five
 

thousandths (101.325) kiloPascals ("kPa") absolute.
 

1
 



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 aiid sale by Seller to Buyer without
 
interruption unless such sale or delivery interruption is excused
 
by, or authorized 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 combination 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 VI1 of this Gas Purchase Agreement
 
which Buyer has agreed to pay 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 "103m3,' 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] 103m3
 

("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.
 

2
 



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 applicabie transportation contracts and
 
tariffs. Once authority for Delivery Point changes has been
 
obtained 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 be used for the
 
delivery of Gas hereunder, subject to the terms of this Gas
 
Purchase Agreemeant and the terms and conditions of the applicable
 
transportation contracts and tariffs.
 

3
 



3.3 Title to all Gas delivered hereunder shall pass to
 
Buyer at tte 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 Seller 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 Point. 
Buyer and Seller shall
 
maintain appropriate contracts with Transporting Pipelines so
 
that each can receive and deliver volumes pursuant to this Gas
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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 reflest 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 penalties 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 XVII. 
 Any
 
modifications to this Gas Purchase Agreement, determination of
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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 other
 
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 payment.
 

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 ad.ance 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 upon notice to
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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.
 

AR.TICLE VII - RESERVATION CHARGE
 
7.1 Buyer shall pay Seller in accordance with Article VI
 

each month a Reservation Charge equal to the product of the
 
Reservation Rate of [RATE] per 103
m3 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 103m 3 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]. In the event the
 
(REFERENCE 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.
 

7
 



ARTICLE IX - WARRANTY
 
If either Party is unable, in whole or in part, to perform
 

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. 
In 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 volumes
 
available shall be excused during events of force maleure, 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
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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 maeure. The Parties agree that a lack of funds, economic
 
hardship, or other financial cause shall not in any circumstance
 
be an event of force maleure.
 

10.3 In the event of any Party being rendered unable,
 
wholly or in part by force maleure 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 maleure, 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.
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11.2 The total amount of Gas delivered and purchased herein
 
shall be determined by multiplying the measured volumes in 103 3
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 written 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 fc- 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 thereafter, 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
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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 shall
 
become effective on [DATE] of the applicable year. 
If nether
 
Party requests renegotiation of the applicable terms by [DATE] 
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 In 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 party 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
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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.ators.
 

(b) 	 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 PARTY] 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 arbitrator 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,
 

(c) 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.
 
17.4 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 be no less than the prices paid on Transporting
 
Pipelines' system for similar Gas purchases from
 
similar supply sources.
 

(c) 
 In establishing 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, consistent 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 In 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 other provision of this Gas
 
Purchase Agreement.
 

18.2 The sale and delivery of the Gas by Seller and the
 
purchase and receipt therr:of 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 anzy 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
 
mailed 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 Buyer or Seller may change its address under
 

this Article by giving written notice to the other Party.
 

20.4 Th.Ls written Gas Purchase Agreement contains the
 

entire Gas Purchase Agreement between the Parties, and there are
 

no other understandings or representations between the Parties
 

hereto. 
This Gas Purchase Agreement may not be amended except by
 

an instrument in 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.1 	 (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.
 

A.2 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
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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 103m 3) of the reserves remaining in
 
the Supply Pool at the end of such contract year and economically
 
viable and commercially produc.Lble 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 effect during the
 
Projection Period; and
 

"P" means, with respect to each contract year of the Projection 
Period, Seller's best estimate (in 103m 3) 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 [ J. 

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:
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(a) 
The RR/P for each of the contract years of the Projection Period,
 
calculated using Seller's best estimates as aforesaid and shall
 
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.
 

(b) 	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) during any contract year in which the RR/P for any contract year
 

of the most recently reported Projection Period is less than [ 
J, enter into any new gas sales contracts or increase or extend
 

its gas sales obligations under existing contracts; and
 

(b) 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 [ 3. 

A.5 	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:
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(a) 	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
 

(b) 	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:
 

(i) 	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.
 

A.7 	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) 
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 [ I.
 

(b) 	Seller and Aggregator shall have complied with their obligations
 
under Sections 2, 4, and 5;
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(C) 	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 liability to Buyer for damages which
 
arise as a result of Seller's failure to comply with any provision of
 
this 	Contract.
 

A.8 
 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).
 

A.9 	 Notwithstanding the provisions of Article II, if, during the term of
 
this Contract, including 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 ;howing an RR/P
 
below [ ] being hereinafter referred to as the "Forecast Year"),
 
Seller and Aggregator shall have [ J 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 [ ]; 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 iommitment and Buyer's overall
 
purchase commitment shall be reduced to the level of the remaining
 

Daily Contract Quantity.
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GAS TRAN4SPORTATION AGREEMENT
 

This Gas Transportation Agreement is entered into as of
 
[DATE) betweon [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 higho-pressure
 

natural gas pipeline located in close proximity to Shipper's
 
facilities;
 

WHEREAS, Shipper requires transportation and delivery of
 
[QUANTITY] thousand cubic meters 
("10 3m31,) 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 i. at a temperature
 
of fifteen degrees Celsius (15
0C) 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,
 

3
which is [QUANTITY] 103m
 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 tern "Transporter Standard Tariff Rate" shall
 

refer to the lowest rate per 103m 3 
(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.
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ARTICLE III - REPRESENTATIONS AND WARRANTIES
 
3.1 Shipper makes the following representations and
 

warranties at this time:
 
(a) 	 Shipper is a corporation duly organized, validly
 

existing and qualified to do business under the laws
 
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 uider the laws
 
of [STATE], and is dull 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 TRANSVORTATION 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 t'ansportation service shall commence as soon as
 
possible after all necessary facilities have been constructed and
 
placed in operation, and all necessary regulatory authorizations
 
have been received and accepted.
 

ARTICLE V --TRANSPORTERIS 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
 
guw-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 -erform necessary
 
odorization prior to final consumption;
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(d) 	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 volume, and
 
carbon dioxide content shall not at any time exceed 3
 
percent by volume.
 

(f) 
 Shall not be delivered at a temperature of more than
 
49 degrees Celsius (490C);
 

(g) 
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
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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 monthly 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
 

7
 



as amended from time to 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." 
 Any
 
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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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.
 

(b) 	 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.
 

(c) 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
 
:.hall 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.
 

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

(b) 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,
 

(c) By estimating the quantity received or redeivered by
 
receipts or deliveries during periods under similar
 
conditions when the meter was registering accurately.
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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 regulations of the
 
(RELEVANT AUTHORITY] with respect to the retention 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/10 3m3)
 
Quantity Nominated Demand Commodity


Delivery Point(s) (103m3) 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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Transportition 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 to 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 BALANCING
 
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 commence, 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 Transoorter 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
 

However, it
Transporter shall deliver at the Point of Delivery. 

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 1alancing
 

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
 
Shipper'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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Transporter at the Point of Delivery in the next 
succeeding calendar month. If Shipper doec not within 
45 Days immediately following notice by Transporter's 
dispatcher balance out any monthly imbalance between 
Shipper's deliveries of gas for transportation and 
Transporter's redeliveries then: 
(i) Slipper 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 any 
excess deliveries by Shipper, fcee and clear 
of any claims to title. 

(d) 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. 

(e) 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)-1(41 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.
 
(f) The penalty provisions set 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 maleure 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 other 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 itj 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, aAd (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 10 Days
 
of a demand made by Transporter, shall furnish good and
 
sufficient surety 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 gr.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 gas is delivered for Shipper's account at the Point of
 
Delivery.
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ARTICLE XI - WARRANTIES
 
Shipper warrants : r 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, epidemics,
 
landslides, lightning, earthquakes, fires, hurricanes, storms,
 
floods, washouts, arrests, the order of any court or governmental
 
authority having jurisdiction pruhibiting 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.
 

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 maleure. 
The Parties agree that a lack of funds, economic
 
hardship, or other financial cause shall not in any circumstance
 
be an event of force maleure.
 

13.3 In the event of any Party being rendered unable,
 
wholly or in part by force maieure 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 particulEars
 
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 amount 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 TransportatiDn Agreement, other than in an
 
event of force maleure, 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) If 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. 
In 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 - ASSIGINMENT 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 neither 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.
 

18
 



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

SHIPPER 
 TRANSPORTER
 

Name 
 Name
 

Title 
 Title
 

Date 
 Date
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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 characte.,stics of the utility. 

It is desirable to portray load characteristics grapitically. Such "load 

curves" show the consumption of gas at hourly intervals dur'ng 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 lo-.d 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: 

* 	 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 
o Calculating rate of return by class of service 


" Energy Management 

o 	 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 

disEribution plant 
o 	Planning service facilities for newly developed territories 
o 	Determining service pipe and meter sizes 

* 	 Load Forecasting 
" 	 Estimating system maximum hourly ani twenty-four hour 

demands for budgeting and purchasing gas requirements 
o 	 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 custcrners, 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 

LOAD STUDIES AND ANALYSIS 

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 (i.e., 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 is 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 lhrge number of customers, sampling procedures can be used to 
reduce the cost of the study and still obtain valid and meaningful 
results. Validity will depend on the selection of an unbiased sample of 
customers. 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. lII 
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. Coin­
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 

7bchnical 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 copetitive 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 quality 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 ea.,e 

" Conservation of resources 

" Stability and gradualism
 
" Social goals
 
" Environmental protection 

" Employment
 
" Balance of payments 
Ratemaking obectives 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, PrinciplesofPtblic Utility Rates, (New York: Columbia 
University Press, 1961), p. 49. 
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* Capital attraction
 
a Efficiency
 
* Demand control or consumer rationing 
* Income distribution 
Methodologies of cost analysis include various types of embedded 

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

These tools are used to ac;.ieve one or more of the objectives of 
ratemaking. For example, fosternvig economic efficiency through rate 
design would involve the use of ma "Tnal 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 
perse. 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 margipal 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 ior 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 peaking 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 

or down to match themarginal cost-based rates can be scaled up 

revenue requirement calculated by conventional means. This scaling 

can be on a pro rata basis or inversely proportional 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 
are established ona particular rate class even though class revenues 

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 cjnb:rain the attainment of other goals. 

Costing could be based on embedded or marginal cost. In some 

cases, however, pricing to enhance economic efficiency may conflict 

with the fairness goal. For example, while a market clearing price may 
be the most economically efficient method of handling a shortage, ra­
tioning or a "first-come, first-served" basis may be fairer. In any event, 

as athe traditional utility pricing approach that recognizes fairness 

goal bases class revenues-and to a lesser degree rate design within a 

Simplicity and Administrative Ease 

The goal of simplicity implies rates that should be easily understood 

(i.e.. the user can determine the expected cost of service). Simple rates 
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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 today 

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 should 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 budgets 

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 would be 

zero. If sales volume fell, the utility would still recover all of its costs. 

In a period of sales increases, revenue growth would be enhanced if the 

highest price were applied to the fastest growing parameter (ie., de­

mand or commodity) with the other priced at zero. Of course, such a 

rate approach would not receive regulatory approval. Obviously, the 

pricing pattern required to achieve revenue stability may conflict with 

other ratemaking goals. 

Social Goals 

Social ratemaking goals involve rate designs that advance the welfare 

of a particular group in society. For example, utility "lifeline" rates can 

reduce the impact of rate increases on customers least able to pay for 

as persons on fixed incomes. For such customers,gas service, such 

higher utility prices may mean a significant decrease in well-being. 
of its need, meanNevertheless, subsidies for one group, regardless 


shifting the economic burden to others.
 



Lit lit,\, lir'lctg polit')y dt cisions can be jutdged an inst the resultthat would occur if similar policies were pursued in competitivimarkets. Under this standard, utility customers would be treated irnearly the same fashion as would be the case under competition. Utility pricing schemes that constitute a redistribution of wealth reflectthe political process rather than administrative regulation. 

Environmental Protection 

Rates that are economically efficient will optimize the use of scarceresources 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, gasutility rates that enhance the prospect of employment serve In essen­tial purpose. Nondiscriminatory rates for industry that both attractnew business and retain existing employees might be viewed as en­
hancing this goal. 

Balance of Payments 

The balance of international payments is a vital national economic andpolitical concern. Pricing that minimizes the use of imported fuelscould be regarded as an important objective. 

VALUE OF SERVICE 

Utility rates that reflect competitive factors are often called value ofservice rates. Value of service is shorthand for the highest price thata single customer is willing or able to pay for service. That pricedepends, in part, on the price and availability of alternative service(e.g., fuel oil, coal, etc.). With respect to an entire rate class, value ofservice can be defined as;.n area under an economist's demand curve(i.e., the social benefit obt. ined from the particular service). Somecritics characterize rates based on value of service as chargihg "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 (iB., cubic 

feet) of gas service provided. Such rates are simple in form and are often 
both the customer'sreferred to as commodity rates. Rates based on 

volume and demand-use characteristics are known as demand rates. 

complex rates are usually applicable only to very largeThese more 

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 Dn a use-factor proxy .e.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 form is 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). 

therm of gas contains 100,000 Btus of heat. Ten therms, or a decatherm,
'A 

contain the approximate heat content of 1 Mcf of gas. 
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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 billing purposes. 

n price perunfist ofashconsuedasrecrdethe cusmeter aconsAnother(See, Figure 
unit of gas consumed, as recorded on the customer's meter (see Figure 
9-2),regardless of the volume consumed.This rate form isthe simplestof all the meter rates. It derives its name from the straight line that 

results when the total bill for various usage levels is plotted on a graph. 
This rate form was used by gas companies to bill water heating, cook-
ing, and refrigeration. More recenth;, it has been used by pipelines as 
a "volumetric rate' The strp;6 ht lir. rate has the advantage of billing 
based on a customer's actal use and, therefore, is not as discriminatory 
as the flat rate. Its disadvantage is ttat 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 including a customer 
Tharge (or service charge). This charge permits the utility to recover 
at least a minimum amount of revenue from its low-use customers. 

less controversial approach involves a minimum charge. This 
entitles the customer to a small amount of gas use without additional 
charge. The following are examples of these two features using the"block meter" rate form described later in this chapter: 

C mer r e er ate in t catr 
Customer charge per month--------------$ 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 per month ............. $ 7.00 per Mcf 

Minimum monthly bill is$5.00 per meter. 
First 0.3 Mef 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 per month............$ 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 
totalmetered 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 encourages 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 the low-volume or convenicnce 
gas user pays a higher unit price than the large-volume customer, this 
rate form tracks more closely the costs of providing 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 Mcf (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.
Second, the step meter rate discriminates against high load factor 
customers with small consumption while favoring large-use customers 
even if they have lr-vei than average load factors. T;iese latter customers 
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Figure 9-3. Illustro.tive step rate 

RATE FGiOMs 

Monthly Entire 
Consumption Consumption 

(Mcf Billed (Per Mef at: 
Under 5.0 $12.50 

5-10.0 10.00Over 10.0 7.00 

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

Figre 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 of use with decreasing prices per unit 
of volume. 2 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 cf this type aie 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

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 

ago, the emphasis or, energy 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 " nnecessary" 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 customer, 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 largershare 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 usage in 

-- 'colder months, which contributes to a poorer load factor. An example 

RATE FORMS 

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 

lAssumemonthiy consumption is 31 Mcf. The bill is computed as follows: 

3.0 Mcf @ $12.50 per Mcf = $ 37.50 
7.0 Mcf @ 10.00 per Mcf = 70.00 

Next 20.0 Mcf @ 8.00 per Mcf = 160.00 
1.0 Mcf @ 7.00 per Mcf = 7.0031.0 Mcf 

3. 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 for large users that embodies a low load 
factor adjustment provision is shown in Figure 9-7. 

An inverted rate form variation to the basic 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 



170 
171 

GAS RATb" FUNDAMENTALS 

Rate 


For the first 100 Mcf used per month .............. $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 maxim um level of service. There is alsoa commodity charge based on total usage during the month, 

acsomditycerase d isodefindin t er usage t heon apand
f customer's demand is defined in terms of usage within a speid-

fed time interval. For example,ifone customer uses 1 Mcf per day
while another customer uses 2 Mcf 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 companies 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 reac­tions 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 houri iconsumption is reflected in the design of demand 
rates for distribution system customers. 

Demand rates can incorporate a "ratchet" clause. This would stip-

RATE FORMS 

ulate that a customer's billing demand cannot be less than a stated 
percentage (sometimes as high as 100 percent) of maximum demandduring 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 maximum. demand im­poseC; )n the system. The ratchet protects the utility and benefits high 
load factor customers. Customers with a low annual load factor are re­quired 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 rateand the Wright demand rate. 

Hopkinson Demand Rate 

The Hopkinson demand rate was devised in 1892 by Dr. John Hopkin-
The Hopkinson rate ontainyda chargeson, an Englishman. The Hopkinson rate contains a demand charge 

a commodity charge - it is a "two-part rate."Pipelines use the term"demand-commodity rate!' In distribution utility rates, the separatedemand and commodity charges are usually blocl:ed. Sometimes, thecommodity charge has a Wright feature (as described below) in one or 
more of the blocks. In pipeline rates, the demand or commodity
charges are rarely blocked. Pigure 9-8 shows the relationship between 
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Figure9-8. Illustrative Hopkinson demand rate 
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without the use of separate demand and commodity charges. Figun
9-12 shows a sample application of the Wright demar.d rate.

With a Wright demand rate, a customer pays no more for servicereceived through several separately billed meters than if the same
total amount of gas were received through a single mete3r (unless therate is blocked and suitable maximum demands are specified). 

Under a Wright demand rate, a customer can decrease the average
rate only by improving load factor. This is shown irby the curve
Figure 9-13, which illustrates the relationship between 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 ofaiternate fuels. These variable rates generally foliow traditional rateforms. For example, one such rate has declining blocks with the tail-block for sales in excess of 10,000 Mef per monthequivalent price of No. 6 residual fuel oil. The utility 
based on the 

can adjust the 
tailblock rate monthly. The tailblock rate is constrained by a statedfloor price, the rate of the penultimate block is a ceiling price. This
type of rate allows a gas company to compete moreperhaps, retain large volume dual-fuel customer loads,effectively and, 

First 3 cu. ft. per cu. ft.of max. daily demand ..... $12.50 per Mcf
Next 17 cu. ft per cu. ft. of max daily demand ....$ 9.00 per McfAll addt'l use per cu. ft. of max. daily demand ..... 0 p mot 
For a customer with amaximum daily demand of 20 Mcf and
consumption of 420 Mcf (70 percent a mouthlymonth), the bill is computed as follows:load factor, assuming a 3-day 

First 3 cu.ft.x20 Mcf = 60 Mcf @ $12.50 Mcf = $ 750.00Next 17 cu.ft.x20 Mcf = 340 Mcf g $ 9.00 Mcf = 3,060.00Nextm17acr = 340 Mcf 
 $ 9.00 Mcf = 360.00
Rcial 

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

Figure 9-12. a application of the demand rateSample aWright 

RATE FORMS 
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Figure 9-13. Wrigh demand rate relationship between load factor and
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MINIMUM, SERVICE, AND CUSTOMER CHARGES 

Rate schedules contain other provisions. For example, even if a cus­
tmer uses no gas, a rate schedule should provide some meansrecovering those costs that are independent of the use of gas (e.g., theof 
costs of meter reading and billing and fixed costs on plant and equip­
ment). One such device is a service or customer charge. These consist 
of a flat monthly charge in addition to the charges for gas use. Fre­quently, the service charge is based on a demand factor, such as burner 
capacity. Many customers, however, do not understand or like a service
charge. Utilities have failed to convince customers that they should payfor "readiness to serve:' as well as for the volumes of gas used. This 
has led many utilities to adopt minimum charges in lieu of servicecharges. The minimum charge, in most cases, involves the initial blockof the rate. This would cover a small volume of gas service, ranging 

from 0.1 to 1.0 Mcf per month.
For small-use customers, meter reading and billing are a propor­tionally higher part of the total cost of service than for large commer­or industrial customers. For such larger users, the fixed costs of

the utility's plant are more imortant. Therefore, where demand 
charges are included in a rate, they are like a minimum charge because 
they cover the fixed costs associated with the investment needed toserve those customers. In many rates, minimum demand charges are 
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 strans ause le mayeffective.stte The financialincreased rates becamelagbythi om-gas 
strains caused by this "regulatory lag" led many state regulatory com-
missions to allow utilities to incorporate price adjustment provisionsin 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 beyid the con-
trol of the gas utility. Adjustment clauses are usually designed to pro-
vide for both increases and decreases above or below a 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)he "hane levl,the asecos sep:'whih2) i use tomeaureA 
the base cost level, (2)the "change step whichf isused to measure 

variations from the base cost level, and (3)the "factor of adjustment

The factor of adjustment isthe 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 nncraseorth ric eflcte n atomticManyfild dcreseis inAny increase or decrease in the field price isreflected inndjautomatic

increase or decrease 
 in charges to customers. This adjustment is 
generally limited to large, separately classified users a 

A purchased gas adjustment (PGA)provision isingeneral use bygas distribution utilities that buy a large portion or alH 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 

RATE FORMS 17' 

month (or longer period) billed. When actualcosts are known, reconciliation is made. This procedure eliminates the financial burdei 
caused by billing lags.


A competitive fuel adjustment clause may be used inlarge-volum
 

rates. te laeA c This adjustmentadjustmentful is made in reference to current fuel oiin rge-voi 

prices in relation to a base price of oil at the time when the utility's ratischedule for gas service became effective. For most industrial an(large commercial rates, the adjustment would be based on prices fo: 
heavy oil (e.g., No. 6). For some space-heating rates, the adjustment i. 
linked to light heating oil (i.e., No. 2) prices. 

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

A tax adjustment provision enables a utility to adjust its gas ratei 
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, oi 

gross receipts.Btu or heat-content adjustment provision in volumetric rati 
schedules adjusts customers' bills for variations (relative to an estab 
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, and (2) b3adjusting the effective rate levels above or below the authorized bas(
rates by a formula that recognizes the actual average heating value 
A heat-content adjustment provision is logically included in a distribution utility's rates if the company purchases gas from its supplier. 

under similar rates. 
u n smaatei 

heat-adjustment clauses specify a range within which no adjustment is made. This avoids confsing customers 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 notdo require adjustments for BtL 
variations. Such rates, however, do require calorimeter readings and 
the application of a therm conversion factor to determine the quantity 
of therms to be used for billing purposes.

Cost of service-adjustment provisions includedare in the rates 
of some pipelines for the sale or transportation of gas to affiliated 
companies. These rates are based on a formula that includes a 
specified rate of return. The provisions adjust rates to compensate for 
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 "home rule" is 
applicable. 

REFUND PROVISIONS 

Utilities may make refunds to customers 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 re!duced by a 
regulatory agency. If a purchased-gas adjustment provision is in effect,
refunds from a pipeline are passed on to customers by adjustments to 
the amount of purchased-gas adjustment billed in a subsequent period 
until the total amount of refund has been made. Although this type of 
refund may not be completely accurate for an individual customer, it 
is easy to administer and is of'ten the only practical method. As long 
as the pattern of a customer's usage from month to month and season 
to season 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 ratez and any differences 
refunded. 



GAS RATE--
FUNDAMENTALS
 

Fourth Edition 
1987 

American Gas Association Rate Committee1515 Wilson Boulevard, Arlington, VA 22209 



Chapter 12 
Pipeline Cost Allocation 
and Ratemaking 

2kchnical 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 phi!hsophy 
and methodology is an important consideration in retail ratema':ing. 
Many of the basic ratemaking theories, principles, ideas, practices, and 
philosophies are 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) 
bifies that all rates, charges, contracts, rules, and regulations sub­
ject to the jurisdiction of the Federal Energy Regulatory Commission 
(FERO) 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. 

Section 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 

'15 U.S.C. S 717, et seq. 
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the change is suspended, the FERC conducts a hearing to deteri.,;ine 
the lawfulness of such a change. At the hearing, the burden of proofis 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. 2 The FERC can
order a change if existing rates are found to be unjust, undulydiscriminatory, 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 latterprovision 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, itsinitial 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 I-roposed rate or charge, and an estimate ofthe 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 adjustments' and changes in terms and conditions not considered 
to be an 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 utility as is the 
case under Section 4.As a practical matter, the company can be called on todefend the propriety of its effective tariff.'19 Cede of Federal Regulations 1.1, et seq.4The FERC defines minor changes as including "..changes that are not de-E
signed to provide gentral revenue increases such as to offset increased costsor otherwise achieve a fair return on the overall jurisdictional business" (Regula.tions Under the Natural Gas Act. Section 154.63(a)3.) 

PIPELINE COST ALLOCATION AND RATEMAKING 

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 wouldotherwise 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 provi­sion. The company usually places the higher rates into effect subject
to refund, pending final resolution of the rate proceeding. This is pru­

dent because it is seldom possible to process an application, conduct 
an examiation of the company's books and records, hold a hearing, filebriefs, 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 rateincrease and the date when the rate is finally allowed by the FERC,
particularly if one of the parties requests a court review of the Corn­
mission's decision. This delai 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
Isa true expense. This is an important consideration in the determina-
Uon of the distribution company's retail rates. 

This lag can be reduced by a settlement conference. Under this pro­
.edure, the pipeline, its distriution customers, and other intervenors

IIe.g., state regulatory commissions, representatives of the FERC, and
others) participate in an informal conference to reach a compromise onthe 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 meetinghe statutory obligation of the Commission to determine just andreasonable rates. 

COST OF SERVICE
 

;be first step inthe preparation of a pipeline rate case isthe deter­
hination 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.5 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 element 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 .'ate 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 
components 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. 

Frequentuy, 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 compan " 
would place in effect reduced rates which would reflect the elimination of 1 
those costs. ' 

PIPELINE COST ALLOCATION A-) RATEMAKING 

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 classification and alloca­
tion will determikie 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 
Au ,tats 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, a ,d gathering), transmission, 
underground storage, distribution, customer, and general. A par­
4icular 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 
bave to be assigned in different proportions to various utility services.
1. 

Under the Natural Gas Act, the FERC does not have the authority to 
jregulate direct pipeline sales to ultimate users or the local distribution of 
inatural gas.
18 Code of Federal Regulations 201, et seq. 
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After costs have been separated into major functional groups, z 
further classification typically follows within each function as to tht 
"fixed" oi "variable" nature of such costs. The distinction betweer 
"fixed" and "variable" cost is not peculiar to the pipeline industry bul
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 emtirely or predom-
inantly to the capital outlay necessary to provide the system capacity 
and also those operating expenses which do 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 wits 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 element- 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. Thisoperation should distribute equitably the cost of service between juris-
dictional and nonjurisdictional business. For pipelines having part o^ 
their business not subject to FERO regulatin, the allocation methoi 
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) 

PIPELINE COST ALLOCATION ANi) RATEMAKING 

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 Lle 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 ami non­jurisdictional business on the basis of annual deliveries. ° This is a con­
troversial aspect of pipeline costing and ratemaking. Nevertheless, two 

t al a t o p ied ure t e a k r es ak i ty " e th od esn, t h e 
covt-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 fixedcosts are considered demand- or capacity-related costs. These fixed 
costs would be allocated among classes of service in proportion to the 
dermtands 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 pipelines 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 direct (nonjurisdictional) cus­
tomers compared to the loads of the jurisdictional customers accounts 
for this shifting of cost burdens. Consequently, the cost of service and 
the revenue rmquirement 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, eL al., 3 FPC 32 (1942); af-
Tfirmed Colorado Interstate Gas Co. v. FPC, 324 US 581 (1945).

1Although an allocation is generally required, some pipelines with immaterial
 
'amounts of no-jurisdicational business are permitted to credit nonjurisdic­

tional revenues to the to~al 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 ratedesigns. 



200 
201 

GAS RATE FUNDAMEI 
The earliest cases before the FPC were resolved by use of aallocation method like the pure peak-respoasibility approach. A rment away from this policy, however, began with the landmark AtlSeaboard decision., Under the Seaboard method, 50 percent ofixed :osts are assigned to the commodity component and, tog4with all of the variable costs, allocated by annual sales factors.,"(ither 50 percent of the fixed costs remains as demand-related Iand is allocated by peak factors. Under Seaboard, the FPC gave Eweight to the peak and annual service functions as the reason For

incurrence." As a practical matter, the splitting of fixed transmi 
costs between demand and commodity components ensured that s 
fixed costs were apportioned to both off-peak and peak-period u.For more than 20 years, the Atlantic Seaboard formula servethe predominant cost classification and allocation methodolog)
1973, the FPC began to give increased consideration to classifica
methods that assigned additional fixed costs to the commodity connent for both cost allocation and rate design. The rationale forshift was the existence of excess peak-day p',2 ne capacity. Gre,
cost emphasis was placed on annual system service. In addition,
FPC wanted to increase the commodity cost of gas to industrial u.via cost classification and allocation methods. One such formula, 

"United""component and 25 onmodity method, assignsonly75 percentpercentof the fixedthecostsdemandto the c(si 
Arithmetically, this is midway betweenmethods. United, compared to Seaboard,the Seaboard and volumelreduces the jurisdictio 
ceos itservicpareenue ei re , reduc edecision,
cost of service and revenue requirements. 

"I !1 PC 43 (1952). 
Although an appreciable part of purchased gas and production costs aredeed fixed, all such supply costs, with the exception of demand charlassociated with purchases from pipelines, are generally classified 
variable and/or are assigned wholly to the commodity component. See Nc 
thern Natural Gas Co., Docket No. G-1382 et. II FPC 123 (1952; affined State Corporation Commission of Kansas vs. FPC, 206 R2d 690 (8th Ci1953). 

We known that both functions (demand and volume) are very significarThis is not a case where one form of joint use greatly predominates. It 
our opinion that these significant cost factors should be weighted equallthat is to say, 50 percent should be assigned to demand and 50 percent I 
commodity.* (I1I FPC 56).United Gas Pipe Line Co., Docket No. RP72-75, FPC Opinion No. 671:6FPC 1348 (1973); affirmed Consolidated Gas Supply Corporation vs. FPI 
520 F.2nd 1176 (I).C. Cir., 1975). 

PIPELINE CoS ALIA:AriON AND RATEMAKING 

The most recent innovation by the FERC is its "modified fixed­variable method" After 1978, tle rapid increase in costs made gasmore expensive than alternate fuels in industrial markets. Themodified fixed-variable scheme is a way of making gas competitive viarate design. This approach assigns all of the fixed costs to the demandcomponent, except for return on equity and related income taxes.These are assigned to tile comniodity component. The shift fromUnited to modified fixed variable for classification, allocation, and ratedesign moves cost responsibility between classes of customers
dramatically. One way to soften this effect is to use Seaboard forclassification and allocation but then to use modified fixed variable for 
rate design.
 

The various cost classification 
 formulas are illustrated in Table12-1. As previously discussed, Seaboard balances the volumetric and
peak responsinility 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 ishighlighted 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.

The allocation factors same regardless of the particularare the 
b e allocated by peak-day'or peak-period demandsost-classification method. In other words, demand-related costs wouldwhile commodity 

ts wouldwoul be allocated by annual deliveries The Atlantic SeaboardI-st bealctdb.nuldlveis h tatcSaor 
which established the principles of classification of costs, alsoist forth the principles for deriving the factors for allocating the de­

mand and commodity costs. The demand costs are allocated in propor­
on to tile average of the class (jurisdictional and nonjurisdictional)
Incidental demands during a three-day continuous peak period on

Le pipeline system. The commodity cost!, are allocated in proportionto the applicable annual volumes. Annual volume factors have been ac­epted for the allocation of commodity costs. Schemes other thanMtem peak-period factors have been suggested for the allocation of 

'the demand costs. These includeZrm service peak day, and other. 
a single peak day, contract demand,The three-day peak factor has been 

P ed almost universally by the ER.. The three-day factor notaibnged by Unitedthe decision was 
or in the modified fixed-variable 

settlements. 
Another frequently contested feature of a pipeline's costing a.-d 

nrtemakinpreettini
rtin presentation the allocation of the jurisdictional cost ofis. i this point, the FPC noted that:
rvice among rate zones.
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I. [!J 	 In theory, the ideal, nondiscriminatory, and nonpreferential rate struc-Rture 
1-1 would be one designed to assess each point of sale and deliverywith the total of the various cost components incurred in the render­ing of service to each point. But any attempt to arrive at such perfec­tion would be not only delusory, but also impractical and infeasiblefrom both thie management and regulatory point of view." 

A pipeline uses rate zones to recognize the variation in its costs asthe distance from its sources of supply increases and its transporta­
tion costs rise. Determining the number of zones is a particular prob-Ill "s "sl ArCm lem. The FPC explained that:be consistent with equitable treatment to all customers."We believe that zones should include as large an area of service as may 

No general rule for establishing zones1 ... can be stated. In manycases, zone boundaries are arbitrarily established at a compressor sta­tion or at a state or county line. Factors that may be considered 	inestablishing zones are: the distance of required transmission, loaddistribution, volume of gas sales, diversity of sales, load factor, and theA!. / history of company operations. 
M./ V 

WI!!! '!!§01j In some instances, the construction of a pipeline would not have 
c/c 

-. 	

been justified economically except for the existence of one or severalspecific markets. A zoning procedure that hasI 	 an adverse impact onthese markets to the advantage-I I 	 of other smaller markets locatedcloser to the sourceI 9 of supply might be 	inappropriate. In such cir­cumstances, uniform syvtemwide rates might apply (i.e., the rate struc­.i 
 '" 


desirable and if;V4U0§Ef their limits have been set, the aioeation of 
tureIf is not zoned). 

- I[ 	 i"!urisdictional cost of service to such zones is the next order of busi­less. Numerous methods have been used in an0 
Elf attempt to recognize

nileage and, in some instances, pipe size. One frequently used method1/! 
sthe Mcf-mile. This approach recognizes that costs vary in proportiono the distance that gas is moved. Under this approach, an analystalculates the weighted average transmission miles to move purchasednd produced gas from the various..-9 .. 	 sources of supply to a commonoint on the sybte2m, usually the last input point. Next, the number of
ansmission miles frotm that common*l 	 point to each sales delivery
iat is computed. Thus, the total miles of haul consists of two parts: 

" 
, Northern Natural Gas Company, Docket No. G-2217, Opinion No. 281; 14 

, FPC 11 (1955); affirmed, Interstate Power Company vs. FPC, 236 F.2d 372] ­All~Northern1_-. . . . . . . . . _,z (195 6). Natural Gas Comnvm. 141 FP( 11 Mr-. 
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the weighted average distance to the common point (a constant factor)
and the distance Zrom the common point to the poi, of delivery.

The analyst multiplies the total haL Jistance to each delivery point
by the deliveries at such point during the peak period to obtain "de-
mand miles:' 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 Mdf-
demand miles and the total system Mcf-commodity miles, respectively.
This unit cost can be multiplied 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 sales in pro-
portion to the volume of annual sales during the test period. Cu-tomer 
costs are assigned to zones according to the number o. lelivery 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-,-ate;' 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 zone are added to the cost of service within that zone. These 
costs are distributed to the sales made ,,ihin the second zone and the 
volume pssing 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 iew pipeline rate cases. Cosl 
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 "transfer
of cost" method. 

;n addition to the Mcf-mile or "transfer-of-cost" approaches, 
numerous refinements to and combinations of these methods ;iave
been used. For example, the historical zone revenue pattern of a 
pipeline could be used to appc rtion costs to zones. 

PIPELINE COST ALLOCATION AND RATEMAKING 

RATEMAKING 

The process of cost classification and allocition is separate from the 
process of rate design. Cost analysis is used to determine revenue re­
quirements from jurisdictional and nonjurisdictional segments of the 
pipeline. It also 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 pr,ide information to be con­
sidered in establishing rate levels. 

Once a pipeline's total revenue requirements have been deter­
mined, the level and form of rates for different clas3es 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 the allocated cost of service. 

Ratemaking should be flexible but kept within the limits fixed by
overall revenue requirements. Moreover, rate-naking should not be 
cast into 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 accurateguide as to the appropriate level for the demand charge and the com­modity charge"7 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).'1 In practice, the FPC made 
pragmatic adjustments in the process of rate design.19 Historical rate 
levels, zone differentials, and other items are important elements in 
the rate design process. It is seldom feasible to make a direct tran31a­
ion of cost analysis results to a rate level. 

1(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 Amtrica (28FPC 731), American Louisiana Pipe Line (29 FPC 932), United Gas Pipe
Line (31 FPC 1180) and United Fuel Gas (31 FPC 1342). 

http:design.19
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PIPELINE RATES 

In its design of pipeline rates, the company's objectives parallel thoof a distribution utility. Rates must be established at levels to recovthe total costs of rendering service. Such rates must be free fro.unreasonable discrimination and preference. Moreover, they mu:
meeL 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 energy. Thus, pipeline analysts must give constant a
tention to current and prospective market conditions to avoid distril
utor opposition, ultimate end-use customer defection, and public relk
tions 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 pipeline and the distribution companies it serves, 

0 


The gas supply shortages of the 1970s led, in nart, to innovationin rate design as well as cost classification and ; ation approaches

For example, part of the rationale for the United 
 ist classificatioimethod was to derive high unit commodity costs. These were converteC into high commodity rates t o discourage industrial sales or alleast encourage more efficient industrial uses of gas.


After 
 1978, and with the passage of the NGPA, gas pricescreast d as did production, and shortages became 
in. 

a surplus. Duringthat 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 utilities some flexibility in designiag their rates for industrial customers giventhe competition o' 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 linksdiscrete supply sources and facilities with specific categor,2s of end-use or classes of service. o Because the impact among utilities andclasses of service of 3uch ratemaking schemes will be significant,
resolving these and other ratemaking issues will be controversial,For example, pipelines usually sell firm gas to distributors underdemand-commodity rates. For each of these two price components, a 

0Although the current terminology is neither clear nor consistent, some of -In
these approaches are broadly designed as "incremental pricing" or "end-use

rateraking:' 
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monthly charge is the demand charge mal"plied by the contract de­mand or a percentage of it. In additior, 

straight-line rate is used. In a damand-cornrnodity rate, the minimum 

some pipelines have take-or­pay provisions on commoait, (i.e., gas volumes) that may requirepayment for certain volumes of gas during a month or a year whetherused or not. In the mid-19890q take-or-pay provisions have been at thesame time renegotiated, ignored, and respected by differing pipelines,depending, of course, on specific circumstances, particularly the in­creasingly competitive energy marketplace.
Some pipeline companies use a straight volumetric rate for firmservice. This type of rate is used frequently for nonfirm service andfor 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 todistributors under two types of schedules. One covers service sold toa 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 gastaken in excess of base loads or average daily deliveries as established

during the summer period. A summer-winter rate can be designed tohave an overall impact roughly comparable to that of a demand­commodity rate. The demand charge equivalent is collected only dur­ing the winter months rather than throughout the year. A pipeline,however, could lose some revenue stability by not recovering its fixed 
costs through a demand charge.

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

Pipelines sometimes make sales or provide transportation andother services to affiliates or others on a cost-of-service rate sched­ule.zI In rare cases, this type of rate ha seen used in pricing gas sold 
to a distribution company.
.'Many pipeline companies make sales directly to industrial cus­tomers using rate forms similar to those of gas distribution companies. 

a cost-of-service rate form, the monthly or annual charge is not based on 
-"
a unit charge, but consists of the actual cost of service computed in a con­

ventional manner. 



208 GAS RATE FUNDAMENTAL 

These rates are beyond the jurisdiction of the FERC. The servic 
obligations and other provisions reflect arm's length bargaining.

In addition to interruptible .er.ice, pipelines offer special services 
including storage and emergency services. Under a "seller's option
storage service agreement, a distribution company with storag4
facilities will purchase for storage a certain annual quantity of gas ai 
a rate lower than that for firm service. The pipeline decides when th(
gas is delivered. Thus, both parties can benefit from this kind o 
transaction. 

In another type of storage service, the pipeline stores the gasfo7
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 storage 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.22 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 corapanies. 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 tn uV. 

http:deliveries.22


Chapter 16 
The Rate Department 

Tecahnical Editor: James P. Bolduc, Connecticut Natural Gas Corp. 

RESPONS3IILITIES 

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, ma_..t­
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 s-rvices. To achieve this objective, a company's rate structure should: 

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

* 	Apportion the company's total costs equitably among the various 
classes of customers 

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

" 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 pe,-sonnel must know the elements
of cost involved in supplying each class of service, dhe 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 ISSUESFUCIN 

A 	 rate department must keep the company's executives informed 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 comparabl2 ser-
vice elsewhere. Such information can help a company answer its cus-
tomers' inquiries. Differences among 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. 

TIE 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 . 
the conduct of the company's rate case. The rate manager is often a 
principal company witness. 

RATE ADMINISTRATION 

Rate administration is the application of the utility's rates. This involves 
preparing information and materials on rate matters for employees, 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 
discrimiatory practices. To help guide the marketing, customer ser-
vice, and customer accounting department staffs, rate pbople 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 

THE RATE DEPARTMENT 

* 	Answering customers' inquiries
* 	 Calculating automatic rate adjustments 

* 	 Implementing and interpreting curtailment plans 

FUNCTIONS 

The principal functions of a rate deparLm.nt inclvde: 

0 Load studies
 
° Cost of service studies
 
0 Analysis of the effcts of changes in rates on revenues 

° Research on rate design 
a Research on pricing and regulation 
0 Impact studies of local and national economic trends 
0 Collection and maintenance of basic statistics on billing data 

0 Preparation and presentation of rate cases 
0 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 
0 Preparation of contracts.
Although many rate departments 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 A.G.A. survey,the average rate department had 19 employees. Rarely there asare 
many as fifty employees and ,.ometimes there are less than five. This 
wide variation may be attributed to five factors: 

0 The greater the amount of detail handled by functions within a 
rate department, the number of employees, of course, is greater. 

0 	 In rate 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, Washington Gas 
Light Co. 

IMPORTANCE OF A RATE CASE 

Rate filings suszin th - financial integrity of a regulated gas company. 
In additi17, the rate-application process brings the utility's people into 
contact with regulators. 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, one that appropriately adjusts 
the utility's rates. Nevertheless, ineffective presentations on the is.nues 
or untimely filings by the company as well as regulatory lag .an adverse­
ly affect the financial health of the uti!ity. Because of the fundamental 
importance of a rate filing, each case should be prepared and presented 
under the assumption that it cou!d go to a court on appeal.

To make an effective case before a regulatory body, a utility should 
assess that particular commission's posture en the relevant issues, the 
resources of the commission staff, and its predisposition on each issue. 
The company should appraise intervenors' positions as well. With so 
much at stake 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, a.s well as ither witnesses. The plan and the filing itself 

J7% 
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will reflect two aspects of the real world. First, utility regulation receives 

great -'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. As a practical

matter, the rate case will ihivolve 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 only a few hundred thousand dollars. Some judgm..iital 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 witnesses 
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 companypositio;. 

In the often heated discourse of a hearing, issues such as executive 
salaries, subsidiary investments, etc. can take up time. Debating such

isned str te gd lay G Aweland-def rief ap
is delaye A well-defined strategy and a pretrial brief can help appor-
tion time and effort such that substantive issues are a 

topics has l i ttle value c o mpa re d to th e loas s p ietrn realven u e scanhif theeld ec is ioor-evidentiaryn 

In demonstrating the company's financial position and needs, atest 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 less burden on company
personnel. Some utilities find it desirable use mostto the recent12-month ,eriod for which data are available. While preparing such in-
formation may be more complex, this approach retains the advantage 

TiE kATE CASE 

of using a hiszoricai period (i.e., the parties have a record of actual ex­
perience). In 
some cases, companies make proforma adjustments to

the historical test period data to reflect future conditions. This tech­
nique has been accepted by many regulators and intervenors. Such
adjustments could include negotiated wage increases, announced
 
property tax increases, contractually established futaire cost increases
 
in purchased supplies, etc. 

Regulatory lag can adversely affect earnings. To relieve this at' ri­
tion, 3one companies use a 
test year that is part historical and part
forecast (e.g., six months of data from actual operations and
months of projected data). This approach 

six 
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.t;, weather, etc. invite challenges. These in­
evitably extend the hearing and could delay 
a rate decvio-l-. 

As the use of the partial forecast test period %j:read,the idea of a
totally forecast test period emerged. Because the Drozems of fore­
casting were already being encountered, a total forecast 1.est period

did not seem to present further complications, particularly if such an

approach was acceptable to the commissioners. Tocay some utilities
 
use test periods of a future calendar year. But, because of the lead time

to prepare exhibits and testimony, a future test period may require

forecasts of 18 months or more. During inflationary periods, the use

of a forecast test period helps a company achieve its authorized rate

of return. In the mid 1980s, with inflation abated, this argument has
 
lst 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 cas be made
routine and simplified. Nevertheless, as new issues develop or new 

ry r e q ui r fie d . N eer the r iv lsr ou ti a ea id e ma y requirements arise, other departm ents 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, coordina­tion is essential. Specifically, the use of conflicting data in prepared
testimony or exhibits could compromise the company's aitnesses.

The need for outside expert witnesses should be established as
early as possible. This facilitates gathering information for thewitness. For exampi , an expert witness on cost-of-service allocations 
must have a substantial background in the operations and policies ofthe 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 cuisory information about the company's need for rate relief. Such
limited filing is submitted just to establish a position on a commission'calendar. More commonly, a utility will file a comprehensive documensetting forth in detail the company's position on major issues. Commissions require that befo-e the hearing, the company inform all customer6 as well as public agencies of the proposed rate increase,

In come jurisdictions, the complete affirmative case of the corapany is submitted with the application. This includes written testimony and exhibits (so cailed "canned testimony") plus supporting dataor work sheets where necessary. Each regulatory agency has a written
filing procedure. Different approachesfilingberceptae. DThe for submitting an application 
may be acceptable. 

LEGAL SETTING 

Most rate cases are heard in a quasi-judicial proceeding. Commis-
sioaers, hearing examiners or administrative law judges conduct theproceedings, hear the testimony, and receive the evidence into the 
record. To present its position on any or all issues, each party can sub­mit evidence. While a company may claim that it urgently needs a rateincrease to remain financially healthy, the utility has the burden ofproof 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 establishing the level of need may also submitan affirmative case. That party woild also bear a burien 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-inexperienced persons representing small groups intervenetomers or inexpere is epe tin p rou psitertiein rate cases. Thus, there is some-latitude in procedures if these partiesappear 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 character (e.g., thedirect 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 judicial
hearing. 

TnE RATE CASE 
HEARING PROCEDURE 

A hearing, for example, could start with routine procedural matters,continue with opening statements (if desired) by all participants, andproceed with the submission of the direct case of the company followedby an adjournment. The cross examination of company witnesseswould come next. The direct case of any intervenor and the commis­sion staff and the cross examination of the witnesses of these partieswould follow. If rebuttal were necessary, it would come next. After thecross examination of the rebuttal is completed, the hearing is closeda briefing schedule established.and Dur;ng the hearing, intervenors may obtain delays (over the objection of the company) by citing dueprocess to allow the intervenors reasonable time and opportunity tochallenge or rebut the company's evidence.hearing officer may allow the filing of legal briefs and, subse­quently, reply briefs. This can prolong the case. When briefs are in, the 
case is ready for decision by the commission. In some jurisdictions, thehearing officer writes the decision or order and submits it to the com­mission and the parties. Each party can file exceptions to the ex­

aminer's decision. 

EXHIBITS AND TESTIMONY 

Witnesses submit evidence through testimony and exhibits thatbecome part of the written record of the case. Later, under cross ex­amination, a witness may shorten or elaborate on an explanation. Awitness should be conscious of making a record. This will be read lateror, perhaps, used as evidence in a court case if the commission's deci­sion is appealed. A witness may be tempted to respond quickly to aquestion and have a limited exchange o! words with the cross­examiner. When these exchangesthe inflection, volume and emphasis of the expert are difficult to judge.A pause to think of an answer does not appear in a transcipt but may 

are later read from the transcript, 

result in a more effective response under cross examination. Becausethe rules of evidence are followed, witnesses should be told by legalcounsel 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 orthey can detract from the testimony. in some jurisdictions, hearingprocedures may prevent a witness from repeating in testimony thedata presented in exhibits unless needed for clarification. An exhibit 
should be able to stand alone. Thus, a complex exhibit may have lessimpact than a simple presentation of data with its logical conclusions 
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readily apparent. Simple graphs can complement testimony and ii 
fluence a commission'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. Snme 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 are 
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 che extent of cross examination, but that witnes 
could be e-.posed to cross examination on ancillary topics as well a 
rather remote issues. Nevertheless, a well informed company office 
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. Alternatively, the use of numerous witnesses who are expert!
:n specific areas usually can meet challenges on judgment an(
expertise. 

The presentation of the company's evidence follows a logical se 
quence. In an introductory statement, legal counsel will indicate hoA 
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 investmen 
would result from the proposed rate changes. More often, both ratE
levels and rate design are at issue. 

A case might begin with a financial witness describing the com-
pany's capitalization and the utility's cost of capital (i.e., cost of debtand equity). These area ticuly. athe rekeyy issuesiuesn require considerable expertise,andand requie cnsideale epet, 

TlE RATE CASE 

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 forvarious utilities and industrial companies to show the relative positionof the company in the bond market. A utility's capitalization is a more
complicated issue (i.e., most utilities have increased the portion of 
equity in their capital structure). Given the capital structure and the 
costs of equity and deL' 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 (i.e., 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 
(i.e., plant investment at original cost,2 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 witnes,3es show historic trends of rate base to demo"strate 
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 legal precedent on the 
issue of rate of return. See for example, Bluefield (262 1!.. 679, Hope (320 
U.S.591) and Permian Basin (390 U.S.747).' Some states use fair value for rate base measurement. In those jurisdictions,the allowed rate of return is usually lower but yields virtually an equivalent
return on equity as compared 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 opertions of the company as distinct from the financial data for electr-perr.tions. A commission and intervenors may question the company 
inclusion of certain items in operating expenses (e.g., contributionadvertising, taxes, salaries, etc.). A utility should avoid pursuing min(issues if the costs of any resulting delay in the case exceed the valugained from a successful effort on those issues. 

Together, the company's annual capital cost and operational costconstitute the utility's total revenue requirement. This is also callethe cost of service (i.e., the total cost borne by ratepayers to receiv 
service). In some cases, a utility may develop through testimony anIeyhibits only the increase in the cost of service (i.e., additional revenurequirements). A company may use this approach if the utility is noseeking an increase in its rate of return but only a "make-whole" o"offset" rate increase. The company asks for increased revenues to offset exactly a specific increase in expense, thus making the compan]whole but not changing the rate of return the utility would earn. 

JURISDICTIONAL SEPARATION 

Many utilities must make some separation of costs between variousjurisdictions (ie., among states, FERC, or subsidiary utilities). Thesimplest separation would involve recovering a percentage of the totalrevenue requirement from each jurisdiction based sales inon eachjurisdiction. 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 establishingrevenue requirements is different between jurisdictions. Some of thecost of service may "fall in the crack" (i.e., the sum of the revenue re-quirenients from each jurisdiction may be less than the company's totalrevenue requirement). Nonutility subsidiary operations can cause fur-
ther problems. In some jurisdictions, the capital structure of thenonutility 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 mustcontribute to recovering the increase. Some commissions require a so-called "fully allocated" cost-of-service study to justify the proposed
rate changes. Frequently, each party t,. a case will argue that other 

THE RATE CASE,2 

customer classes should carry a greater share of the cost increase.,
Cost-of-service studies can indicate inequities or subsidies betweei 
classes. 

Marginal cost studies focus on incremental unit costs. When multi 
plied by sales quantities, revenues for each class of service caulpled ygsal u anti e eve ue for clas f s of ser 
calculated. Marginal costs can be measured for different types of sevice (e.g., firm, interruptible, seasonal, etc.).

Regulators recognize that judgment is needed to design rates thaeirecognize various considerations. Hence, witnesses often presenitestimony and exhibits that quantify impacts by class of serviceWhere value of service considerations are recognized, data showin,the relative cost of gas versus other commodities and income are ofte
useful. 

In the past, industrial intervenors maintained a low profile duringthe revenue requirement phase of a rate case but became active whenthe increased rate bui-den was being apportioned among the classes ofservice. To make asrate increaes innocuous as possible, some pro­
posals raise rates by a fixed percentage for all classes. Other rate in­creases 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 companymay 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. In­formal discussions with a commission's staff may reveal the bestcourse of action. If a utility proposes a rule change (e.g., the prohibi­tion of master metering), intervenors may become active and delayscould be substantial. To avoid athis, utility can ask that the rule
changes be separated from the rate case.

Because adjustment clauses can be a very significant revenue item,
careful planning is necessary 
if changes are contemplated. The bestmethod for changing may be a simple exhibit showing that the com­pany is not overcollecting through the adjustment procedure. In­ternenors attack adjustmet 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 ex­amination by other parties. Cross examination usually attempts:
* To compromise the arflnmpnt . - . --. -" ...-- . ­
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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 intervenor 

After cross examination, witnesses and their attorneys may decide 
thl.. "redircct" is needed on certain points covered during cross. In ad-
ditio-i, 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. 

INTERVENORS 


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 -ause 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 eahi- 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 staff'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 staffs position on a concept or anticipating 
a change in their thinking is invaluable in planning and presenting 
future testimony. 

Idustrial intervenors can be unpredictable and, potentially, dif­
ficult. Frequently such intervenors have the financial resources to 
bring in expert witnesses and to :'etain experienced legal counsel. 
Utilities may find it desirable to communicate 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 and 
could complicate a case. A utility should not underestimate the ability 
and tenacity of special interest groups. 

THE RATE CASE 

ORDERS AND DECISIONS 

Following a rate case, the final decision or order may be delayed if 
the commission must struggle with complex 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 po.itions.

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 decisien 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 RELATIONS 

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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preparation 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 
Manipilating 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 fur 
honesty and forthrightnes. 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 commission 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. 

FE71C RATE CASE FRCULIARITIES 

Many 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 jpipelitie company files an application with the FERC 
for a rate increase, there are numerous statements and exhibits that 

TilE RATE CASE 

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 
changes become effective subject to refund prior to hearing if the fil­
ing is ct. ,plcte. FERC has statutory authority to suspend the collec­
tions of rate changes for a period of up to 5 months, afte 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 studies can be based on established time intervals. 

Under current procedures, the FERC staff will prepare "top 
sheets" (iae., a brief position paper on the issues, based on a preliminary 
review of the application, filed data, and FERC records) approximately 
90 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 may be reached on all issues or on oome 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 obtaining 
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 mases 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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RESOURCE
Allowance for Funds Used During Construction (AFUDC) 

The costs of financing the construction Gf new facilties before the 
See zso:Construction Work 
in Progress (CWIP); Return facilities are included in rate base. 
on Common Equity; Used onstruction of anew utility plant requires a great deal of 

time and an enormous amount of funds, or capital. Theand Useful. 

funds used for construction come from PG&E's sources cc 

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 

PKnt- are tied up for the construction project's duration. All funds 

used for construction projects are accumulated in an account 

known as Construction Work in Progress (cwiP). 

The California Public Utilities Commission (cpuc) does not 

allow PG&E to include any cwiP in 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 earn a return to cover their 

financing costs during the construction period (because cwiP is not 

included in rate base), they are allowed to accumulate these costs 

for future recovery through AFUDC. 

AFUDC 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 cwip account on the balance sheet. Thus, the utility's income 

statement represents only the results of utility operations. 

vy(M 
14 



]URCE RESOURCE Allowance for FurAds 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 
e the income, which in turn the return on common equity. 

Iof 
'he 
:es of 
in 
s for a 

However, AFUDC is not cash and cannot be used to pay interest 
expense or dividends. A company 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 

y, to net income calculation, the return on common equity can drop 
ower quite significantly. 
funds AFUDC is developed by calculating a rate, consisting of debt 

and equity components, and multiplying this rate by an applicable 
average cwip amount. Although the Federal Energy Regulatory 

not 
the 

Commission Uniform System of Accounts for Public Utilities pro­
vides for an annual rate, the cruc authorized PG&E to calculate a 

:on- monthly rate. The rate components are weighted to determine the 
te 
"n on 

overall cost of capital and include the following: 
U SHORT-TERM DEBT: a weighted average of the short-term 

in debt and balancing account interest rates. 
0 LONG-TERM DEBT: the long-term debt embedded cost rate 

:heir 
is not 

(including mortgage bonds issued by PG&E and Pacific Gas and 
Electric Finance Company N.V., and those issued for pollution 

:osts control facilities). 

nds 
rids 

* PREFERRED STOCK: the prel'erred stock embedded cost rate.
N COMMON EQUITY: the return on common equity authorized 

Obythe ctuc 
me 

ort a In the 1950's and 196o's, the ratio of AFUDC to net income was 

:uiy 
)elow 
)r bor-

approximately 5 percent for the averzge electric utility. This was 
prior to the tremendous surges in inflation and concruction 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 

Ided and a potential area of financial weakness. The ratio of AFUDC to 
ncome net income now averages more that 5o percent, with a few utilities 

reporting all their net income from AFUDC. 
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Alowanco forFunds Used During Construction (AFUDC)AFUDC Componebt of Net Incore, 197S-1983 RESOURCE 
RESOURCE 

900 (Dollars in millions) 

Tbtal net income 800 

IJ AFUDC 

700
 

500
 

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

Source: PG&EAnnualReport, 
1983, p. .82 

79 so 81 
8 

16 

Utilir;es with large amounts Of AFUDC tend to have lowerbond ratings and higher capital costs, because financial analystsconsider AFUDC to be low-quality income. The ratio of AFUDC tonet income has therefore be,',-me a critical factor in evaluating thefinancial strength of a utility. 
As of December 3 i, 1983, PG&E's AFUDC was $430 million, orapproximately 55 percent of net incom.e. While this represents asignificant Fortion of net income, it is not unusual-PG&E hadtwo kirge long-term construction projects nearing completion. 
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Capial Structure RESOURCE RESOURCE 

r Ratio; Cost of Capital; Long-
See also: Capitalization The composition of financing that meets a firm's investment needs. 

Term Financing; Rate Lnhe components of a capital structure are long-term debt 

of Return. c(bonds), preferred stock, and stockholders' equity 

0(common stock and reinvested earnings). By contrast, a 

firm's financial structure refers to the capital structure plus its 

current liabilities. 

In establi',hing the optimal capital structure, the firm must 

examine the c:sts involved with each type of financing. Long-term 

debt, or bond&, 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 financial risk, investment 
requirements, and other factors, the firm seeks to establish a target 

PG&E's Adopted Rate of Retum Test Year 1984, 
AttritionYear 1985 

Capital Average Cost Weighted
PG&E's capital structure is 

Ratio (%) of Capital (%) Cost (%)
authorized by the CPUC in Component 
general rate case decisions. Average Year 1984 

Long-Term Debt 44.00 x 10.221 = 4.50 

13.75 9.441 x.Assumes long-term debt cost Preferred Stock 1.30 

of Iz.5 percent and preferred Common Stock Equity 42.25 15.752 6.65 
stock cost of iz.z5 percent in 12.45% 3100.00%1984 and 1985 and actual 1983 Total 
debt and preferred stock costs. Average Year 1985 

z. Authorized rate of return on 
x = common equity. Long-Term Debt 44.00 10.371 4.56 

13.75 9.571 
3. Authorized ra.: of return on Preferred Stock 1.32 

rate base. Common Stock Equity 42.25 15.752 6.65 

Source: PG&E x984 General Total 100.00% 12.53%3 
6_Rate Case Decision, p. z8h. Total _100-00_ _ _12-5__ 
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capital structure. The firm then uses this tatrget 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 

fluctuate widely. 

PG&E's capital structure is scrutinized by the California Pub­

lic Utilities Commission (cvuc) 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. 

67 



-
 l -*JI I l!' ;,i un ij ir I;tiiiL ' __ ,.. 

k), 
ie non-
"a given 

See also: Coincidence 
Factor; Demand; 
Nonconcident Dendami; 

A customer or class demand, in kilowatts or megawatts (mw), at 
the time of a utility's system peak demand. It is the demand that 
coincides with the system peak and is often used in cost allocation. 

"the di-
e. As an 

:0.93 

n a broader 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 could also be considered coinci­
dent demands, even though they may not be coincident with the 
system peak. 

:he max-
:nce 
r at the 

.tthe 

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 c1asses 
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 Cobcident Demand 
* Other 12 (mw demand) 

Agricultural 11 

* Large Ught 
& Power 

[]small & Med. 
Light & Power 

iResidentia:, 

10 

9 
8 
8 

- -

5 
Total system demand 
changes throughout 1II,: &i. 

'4 
" 

6am 9aM Noon 3pm 6pm 9pm 
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Cost of Service RESOURCE RFsou 

I!See also: Average Cost; 
Coincident Demand;
 
Customer Classes; 

Marginal Cost; 

Noncoincident Demand; 

Rate Design; 

Value of Service. 


A method of using utility costs in rate design. 

cost-of-service study measures the utility's costs incurred
 
in serving each customer class, including a reasonable
 
return on investment. Utilities do not measure the exact
 

cost of serving any one customer, or even a particular class of cus­
tomers, but rather measure the cost relationships among various 
customer classes. These studies are an initial step in setting reason­
able rates. 

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 distribuion-reiated costs. 
Further cost breakdowns may be made between the traiismission, 
and primary and secondary distribution functions. Natural gas costs 
are broken into the following functional categories: production, 
transmission, underground storage, distribution, and general. 

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

E 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 generation, transmission, and distri­
bution plant investment, as well as the portion of the distribution 
system required to provide loads above a nominal level. Demand 
costs are closely related to the highest le-,el cf demand placed on E 
the system, because the system must be able to accommodate that 
level, even if it is only for a relatively short period of time. 

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

E CUSTOMER COSTS: generally vary in proportion to the number 

(D_41 92 
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customers being served and include the portion of the distribu­-of 
tion s-stem and related property rtquired to establish basic service 
for a customer, as well as metering, accounting, and billing costs. 

Once the costs have been 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

jrred cate the demand costs only to those customer classes which con­
)le tribute to the peak demand for which a facility is designed. Under 
•*xact this method, known as coincident-demand pricing, a customer 
:)f cus- class with only off-peak demand (noncoincident denand) would 
rious not be allocated any of the demand costs. Noncoincident demands 
reason- 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
for a 

in relation to the system peak.
n the 
iipment Energy costs are a function of the number of kilowatt-hours 
ialized or therms produced and can be allocated to the customer classes 
ts. based on the kilowatt-hours or therms consumed by each class. 
ission, Customer costs may be allocated to the customer classes based on 

the total demand and the number of customers in each class.,as costs 
tion, 
 Cost of service is one of several approaches that can be used to 
al. design rates; others include marginal costs and value of service. 
cate- Whether or not the cost-of-service study is used as the basis for set­
gener- ting rates, it is a very useful device for analyzing the costs incurred 

by a utility. 
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Customer Charge RESOURCE RESOURCE 

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 
provls ,ons. 

One component of a customer's bill, along with the demand charge 
and the energy charge. This charge recovers so-,le of the fixed costs 
that are directly attributable to serving an individual customer. 

hese fixed costs are recovered through a flat charge per cus-
tomer, regardless of the amount of energy used in a month. 
The customer charge does not include 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, these customer costs must be recovered. Tne charge pro­
vides a price signal to the customer that there are costs associated 
with serving him, independent of his demand for or consumption 
of energy. 

As ofJanuary i, 1984, PG&E replaced customer charges with 

minimum bil! provisions. 
Pacific GUsand Electric Company R.-0d Cal. PU C. SLeet No. 7787.E 


San Francisco. Clifor, a 
 Canceling R ,-ed CaL P U.C Sht No. L-19.E 
S cahedulN . tA-19 

APPuCAMA f 
TILW. tknwpu"ma &ltW1LtlaR "m m for cowwnws Vl t iHe 1.fl e t blow " e. .o 

Ia 83001. Coaitilea It halow. late schaodul. hiS.rWityBatte oid 31 Is suplied IL ta so"e ludgusald.
*iMr GA s. g' e "d 7 

T "otrUt . 
RATes r, --.- re, b..s 

P,.a A F-- XCw sns.N 5715-0 
.- " Chos." p

All kilowat- W k. .'1."s I-n 
The a ,e hast r am aubjit to possle. zotsalomat for volirl acd/or pow"- toter. to 

add tion, bills for ser'lc. -111 W€lu0d4 adjiwistat. as spified'It Parts W D "-dE o the ProilltaMry
Statement. a follos: SPerKe. 

PeiA . er, ORAdepartmental,p,-- -p..k reh 

Energy Co! *4.'.t .......... .205 ., 30 .024:0 

lectric Revn e Adjotstst ............... 0004 woo .0000 


Tow 7,___ I5.0-$.02 01it 

Eotr$7 Cot Adjustltmet I .0-SU1 5 1i340 430
Solar FloIsocial AdjIt lt ..... ....... ...... OW)2So .06Ne OE0i?
Eectric Rsr.nut Adjasm¢ot .... 00 Ao .00000 
Total ... _ _ .O3251 032 3 022 
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See also: Agricult
 
Commercia! and I,
 
Class; Cost of Ser
 
Resale Class; Res
 
Class; Ultimate C 

Residntial 

commercie 
Industrial2 

Agricultural 
Resale 

Street Ughting 
Resale. 

Total includes miss. 

and other accounts i 
totaling $48,240,00 

tTotal includes mist 
accounts not shown 

0 0 0 ­
$.,a 

x. Includes railways 
med: 

o mecil 
commercial. 
z. Includes firm an 

accounts. 

Source: PG&E Fin, 
StatiticalReport, i 
1,97, 0 & .!. 
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custom classs RESOURCE 	 RESOURCE 

For reporting purposes, these three classes are often grouped into 
commercial and industrial categories. Gas customers are grouped
into residentia!, commercial-industrial, and resale categories. 

The accompanying tables compare PG&E's customer classes 
in terms of x983 sales, revenue, and number of customers. 

See also: Cost of Service; 	 Costs relating to and varying with the number of customers. Cus-
Customer Charge; Demand 	 tomer costs are not related to 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. 	 3 ecause these costs are relatively stable, they are oftenhirecovered througha a flat monthly charge per customer or in 

W'A a minimum bill. Even if the customer uses no gas or elec­
tricity during the billing period, there are costs associated with 
serving that customer. The customer's meter must still be read, the 
information processed, znd a billing statement rendered. PG&E 
must also recover carrying charges and operating expenses associated 
with the secondary distribution system and the customer's meter. 
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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 ,sset's useful life, or the periods in which services are received 
from it. 

epreciation is a recognized cost of doing business and is re­
corded zs an operating expense on the company's income 

epneo e IIty 

statement. 
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 in 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 unit-of-pro­
du-tion methods, each with a specific set of calculations to arrive 
at different charges over the life of the asset. 
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Depredation RESOURCE RESOURCE 

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 198i, PG&E has been required by federal 
law for ratemaking purposes to make periodic allocations of the 
benefits resulting from accelerated tax depreciation for assets 
added after i98o. 
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e members See also: Load Manage-
ed in Wash- ment; Time-of-Use. 
:utility 

t of the 
iety of 
financial 
ionitoring 
ompliance. 

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

he elasticity of demand ratio is determined by dividing the 

percentage change in the quantity purchased by the per­
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 provcd 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 example, demand for 
utility services has become more ci.-stic. Meanwhile, those services 
remain essential to the public's well-being and economic growth. 

Utilities have turned to innovative load management programs 
and rate structui es to take advantage of, and to further encourage, 
this elasticity of demand. Customers continue to use the products 
supplied by the utility, 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. 
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ery the posi­
md the neg­
tor connects 
irged elec­
le electrode See also: Marginal Cost; An historical cost, or a cost that was incurred in the past. 
,nstitutes 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 utility's revenue requirement. The 
consideration of different elements for determining marginal and 
embedded costs makes it clear that marginal cost-based rates can 
vary significantly from rates based on embedded casts. 

Embedded costs are also known as accounting costs. 



Energy Charge RESOURCE REsouI 

EU
 

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

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

One component of a customer's energy bill, along with the cus- See als 
tomer charge and the demand charge. Rate (A 

Accour 
his charge recovers operating costs, including the costs of Adjusti 
fuel used to generate electricity or the costs of gas pur- (ERAM] 

chased for delivery to customers. it varies vith the number Utility I 
Act of Iof kilowatt-hours or therms consumed. StructL 

Energy charges are also known as commodity charges. 

Pacific Gas and Electric C)rni)..ty Arvl -,I Cal. P.U.C. Sheet No. asi-c 

San Fraricisco. C.0ilii-.. Cancelling Pcy iJt Cal. P.U.C. Sheet No. aj0li 

SERVIICESCHDULE - RESIDENTIAL 

APPLICABILITY: This sched.le Is applicable to single-phese residential service n slingle-fazily 
In
a.,trngsrattnri"t..nd o.rt.nts..parately ets.d by the Utility; tosingi.h.isservice 

common arasI a -1 tf -fetly €c tpx; and to all singlle-phase ftr­

service on the prl-e operated by the person whose residence is supplied through the seem entor. 

TERRITORY:Theentireterritoryservid.
 

ENERGY OiARCE: 
TER I 
TIER 11 

TIER 1:! 

P'A' /r S :Pef Meter 

Par moth 
BASELINEQUANTITIES.per kd.............................. 

TIER II QUtmiTITIES.per kh .................................. 5.07102 
.

$.09174EXCESS.perkh .............................................. 


MININLNCHARE: $2.00.
 

SPECIALC0NOITIONS: 
I. AHHUALIIT For customers who use service for only part of the year this schedule Is.NX : ECAC iEonly - an mnut contract.applicable

2. BASELINERATES: Baseline rates are applicable only to separately entered resldentlal usage. 

The Utility nay requirethe customerto completend Ill. with it a Decleratlon of E119tiblItyfor mecharRates.
for ResidentIal
BaselIneQuantities 

3. TIER I (BASELINE)ANDTIER II QUANTITIESt The following quantities of electricity ore to be ultimati 

billed at the rates for baseline and Tier I usage (se Rule No. 19for additional quantities foru 
medical neds): related 

BASELINEMlO TIER II QUANTITIES(kW,PER IRTN) 
Cod.B - BasicQuantities Code N - All Electrtc OlntitiaO
 

Baseline S-m r Winter r 
 Winter
 
0 

1.e TITerrtory* I. 11- 11 i er 1 it.r aI M., 1. TM flt 

250 711 510 1200 700 
S 440 300 350 230 660 420 1,200 700
 
T 220 ISO 2LO 170 390 310 650 540
 
V 290 190 340 


R 520 400 350 

210 540 340 1.100 650
 
V 540 460 320 210 go0 650650 1,000 

1 310 210 330 210 400 360 
 1.000 640
 
Y 330 250 360 25C 480 310 
 1.200 790
 

250 230 400 300 
 400 320 1,400 a8m 

"Th. applicablebaselineterritoryIs describedinPartA of the PreliminaryStateent.
 
PermanentlyInstalledelectricheatingas primaryheat source.
 

4. Sumr and winterTier I (baselln)end TlfrItquantitieswill normallybe billedwithout 
seasonal proratioi for six consecutive billing periods beginning in the middle of the My and 
Novembr billingcycles asdescribedIn RuleNo. 9. 

S. STANDARD QUANTITIES(CodeN - Basic Plus Medical QOuntittes, CodeS - All ElectricMEDICAL 
PlusMedlcalQuantities):Additionalmedicalquantitiesare availableasprovidedInRuleNo. 19. 
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RESOURCE Marginal Cost 

See also: Average Cost; From an economic perspective, the cost of producing an additional
Cost of Service; Embedded unit of goods or services. 
Cost; Incremental Cost;
Rate Design; Reven; -- n the utility industry, marginal costs are the change in totalRequirement; Time-of-Use. costs due to the production of one additional kilowatt 

(kw), kilowatt-hour (kwh), or therm. As a simple exam­
ple, assume an electric utility produces ioo kw of power at a total 
cost of $500. If the utility produces another kilowatt, total costs of 
production rise to $512. The added cost zo the utility of the mar­
ginal kilowatt is $iz. This contrasts with the average cost which, 
at $51z for ioi kw, is $5.07 per kilowatt. 

Marginal costs are important because they provide a measure 
of economic value used in making coisumption choices and in 
motivating efficient resource allocation. 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 
$rz 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 been 
made. Siace it is the cost of an additional 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 not marginal costs unless they 
are associated with the production of the marginal unit. In the 
example cited above, the cost of producing the original ioo kw is 
not the marginal cost; the only cost considered is the $iz associ­
ated with producing the xoist 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 total revenue requirement will equal the 
total cost of producing all ioi kw ($51z). However, if all zoi kw 
were priced at the marginal cost of $xz per kilowatt, the total reve­
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Marginal Cost RESOURCE Ri.s, 

nue collected would be $I,zz, or $70o 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 returned to or 
collected from the customers with some form of revenue reconcili­
ation. In the process of revenue reconciliation, te utility attempts 
to recover only the authorized revenue while retaining as much of 
the economic efficiency of marginal costs as possible. Possible 
methods of revenue reconciliation include: 

a 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 

to al marginal cost for which customers on that schedule are 
responsible. 

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

While these adjustments detract from the economic efficiency of 
€
full marginal cost pricing, they are reasonable ways to balance th

needs of economic efficiency, fairness to all customers, and the reg­
ulatory structure. 

Utility marginal generating costs x ,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 period production (unless the utility has excess capacity) ulti­
mately require additional generation and transmission 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 de'er­
mined 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 iP r1V WIM 



RESOURCE 
Marginal Cost 

evaluation, fuel acquisition, and system planning. The California
Public Utilities Commission (cruc) established a marginal cost
methodology in Septenmer 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 ofelectric service: generation, transmission, and distribution. PG&E
makes no distinction between long-run and short-run marginal costs.
Generation-related marginal costs are composed of a marginal cost
ofcapacity (shortage cost) and a marginal energy (or operating) cost. 

The marginal cost of capacity (shortage cost) measures themarginal value of system reliability 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 turbine is adjusted byannual Energy Reliability Index (ERI) factors, to reflect year-to­
ye'- %-.-ationsin system reliability. 

The marginal energy (or operating) cost is the sum of the vari­ab. e fuel and operation and maintenance (o&M) expenses of themarginal generating unit (the unit used to meet the last kilowatt ofdemand) 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 O&M expenses. 

Transmission marginal costs are based on a statistical analysis
of the relationship between transmission system peak load, adjusted
for geographic divcrsity, 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 customer to the dis­tribution 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 mar­ginal costs segmented intt,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. 

I (L"''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: 

0 The -itility's operating costs, which may increase to nueet 
additional demand. 

E Customers' shortage costs, which may increase if additional 
demand either increases the risk of a shortage occurring or leads to 
actual service interruptions. 

See also: Boa 
Common Stc 

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 cIpabil­
ities, which implies that the gross cost of a gas shortage can izever 
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. 

*Adjusted to rt 
of common sto 

Source: PG&I. 

1983, p. 41. 
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Monopoly 

MmoSoly 

See also:Califcrnia Public 
Utilities Commission 
(CPUC); Economies of Scale; 
Federal Energy Regulatory 
Commission (FERC); Holding 
Company; Public Interest; 
Public Uti:ity; Regulation. 

RESOURCE 

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. 

tilities, including railroads, telephone companies, and 
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 8z 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 )r 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 onc utility 
providing service in a given service territory, 

The history of public utility development in the U.S. aptly 
illustrates this point. In the late 18oo's, 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. Illinois, 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 uti'ities. Through regulation, 
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RESOURCE 
MOM" 

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 a rea­sonable 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. 
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Noncolncjd Demand RESOURCE 

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

Company A 

Comp3ny B 

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

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.Whe sum of the noncoincident demands in the accompanying 

example is 70o kilowatts (kw). This total is obtained by 
adding the maximum demand of35o kw for Company A 

occurring at time period z and the maximum demand of 35o kw of 
Company B occurring at time period i. 

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 

_-

Time 1 


Time 2 
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MESOURCE 

See also: Balance Sheet; 
Construction Work in 
Progress (CWIP); 
Depreciation; Rate Base; 
Utility Plant. 

Source: PG&E Annual Report, 

1983, p. z3. 

P(0-Is 

Plant In Smice 

Land, buildings, and equipment that have an economic life of over 
one year and are considered relevant to a company's current opera­
tions. Plant in Service does not include Construction Work in 
Progress (cwip). When project construction is complete, the item 
of plant is transferred from cwipto Plant in Service. Plant in 
Service is the largest component of rate base. 

Ps 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 InService &Construction Work InProgress, 
1979-1983 
16 (Dollars in billions) 

14:
 

12
 

79 80 81 82 83 
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See also: Allowance for 
Funds Used During Con-
struption (AFUDC); Capital 
Structure; Construction 
Work InProgress (CWIP); 
Depreciation; Rate of 
Return. 


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

ho
 
he three major components of rate base are: 

M INTANGIBLE PLANT: includes the cost of all fees paid to vat 
ious levels of government for the privilege of incorporation and f6 
franchises, consents, patent rights, licenses, and other government 
granted privileges. It also includes the corporation's organizationa 
costs and costs associated with other intangible property rights .'j 
necessary or valuable, not chargeable to any other capital account 

E TANGIBLE PLANT: includes the historical cost of all the 
land, equipment, plants, structures, and other physical facilities.'i 
used by the utility to serve customers, less accrued depreciation. If 
also contains "Plant Held for Future Use" whichconsists primaril) 
of land and land rights that have been acquired in advance of th¢li 
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RESOURCE 
Rate Base 

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

U WORKING CAPITAL: comprises investment in materials andsupplies, current gas in underground storage, gas-line pack, pre­paid gas, gas exploration funds to be capitalized, and an allowancefor working cash. Working cash is included in rate base to com­pensate investors for the day-to-day cash funds they supply, enabl­ing 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 madefrom the amounts shown on the company's books. These adjust­ments are necessary because utility plant investments are recorded on the books at their actual construction cost, without regard tothe sources of capital funds used to build them. Adjustments are
made for the following circumstances: 

0 When contribution or advances to aid construction are 

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

6.80 6.95 7.05 
5.59 

5.80
6 4.53 4.92 5.19 5.36 

5 

4 
3 

2 
1 

74 75 76 77 78 79 80 81 82 83 
Source: PG&E Revenue Re- provided by customers, these funds are deducted from plantquirements Department, Capital investment because they do not represent funds supplied by theand Capital Recovery. company's investors. 
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Rate Base RESOURCE 

* 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 recordedplant, as they represent the company's previous tax earnings result­
ing from plant ownership. 

Accrued depreciation- the accumulation of annual deprecia­
tion expense c..- r!,ed to customers in past periods - is also deducted. 
Since accrued depreciation represents capital already recovered, it 
must be subtracted to pi event 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 pro­ceedings. In rate base determinations, the cpuc sets an amount for 
each of the previously mentioned rate base components. In the
1984 General Rate Case decision, the cruc 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 ROR = R 
PG&E's 1984 authorized return (or net operating income) is 

$664,z57,798. 

RB ($5,335,404,000) x ROR (iz.45%) = R ($664,z57,798) 
In establishing both a rate base and a rate of return that are

fair and reasonable, the cpuc attempts to strike a balance between 
the interests of the utilitys investors, customers, and employees as 
well as the interests of the general public. 
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KESOURCE Taiff Schedule 

See also: Advice Letter; A document filed with the California Public Utilities CommissionRate Design. (cpuc) 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.E he cruc's General Order No. 96-A specifies the general for­

mat of tariff schedules and sets the procedures to be fol­
lowed in filing and publishing them. As specified in General 

Order No. 96-A, a tariff schedule must contain certain items: 
0 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. 

* RULES: 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 
cPuc has announced its decision. 

On the other hand, when the company has filed an advice
!etter and its associated tariff sheets, the cruc 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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See also: Attrition; General A concept used in rate regulation where a iz-month operating peri-
Rate Case Application; od is used to evaluate the cost of service and adequacy of present 
Rate Design; Revenue or proposed rat:s. 
Requirement. enerall), the test year becomes the basis for general rate 

case cai ulations. There are two basic types of test years in 
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, PG&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 project 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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UtuIzaUUIA ratus
rESOURCE 

See also: Common Utility A regulatory specification typically used to determine whether an 

Plant; Construction Work in item or plant may be included in a utility's rate base.Progress (CWIP); Utility 
Plant. 	 n Decision No. 83-iz-o68, the California Public Utilities 

Commission said, in part: 

Under these [used and useful] principles, ratepayers are re­
quired to bear only the reasonable costs ofthose projects which 

provide direct and ongoing benefits, or are used and useful in pro­
*Source: PG&E x984 General 

viding adequate and reasonable service, to the ratepayers.!Rate Case Decision, p.4 6. 

The used and useful concept excludes Construction Work in 

Progress from the rate base because these projects are not currently 
used to perform a service for the beaefit of ratepayers. 



Working Capital 

See also: Balancu Sheet; 
Working Cash. 

Fr! 

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 x984 General 
Rate CaseDecision, pp. zoa 
& -.59. 
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RESOURCE RESOURCE 

The funds representing necessary inventories of materials and sup­
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 Capftal, Test Year 1984 

Dollars in millions* PfflaGas Dep 

$594.3 S
 

$165.5 



______________ ESOURCE Woring CapitaM he amount of working capital required depends on several 
factors, especially the company's billing and purchasing
methods. If purchases are made on credit, or customer 

payments are required in advance or at the time service is rendered,tories of materials and sup-rent bills and maintain 	 working capital requirements may be small. However, if paymentsfor supplies must be made in advance, business is seasonal, or cus­ded in the rate base to com- tomers are billed monthly, quarterly, or semiannually, w;orkingpply to the company capital needs may be large. 

4 	 Included in PG&E's total working capital are: Materials andSupplies; Working Cash; Research, Development and Demonstra­

50 	
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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