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BY THE COMMISSION: 
I. 

HISTORY OF PROCEEDINGS 

A. 

DECISION NO. 89068 

Case Ne. 5693 was commenced by t.his Cemmissien en 

July 13, 1976, by the issuance 6f Commissien Decisien No. 

89068. By Decision No. 89068 this Commission determined to 

embark upon ele,ctic utility generic hearings. The 

circumstances, prompting the Commi ssion te embark upon such 

generic hearings in Case No. 5693 were set forth in the 

first paragraph of page 1, Decisien No. 89068, to wit: 

During the past several years, 
state and federal regulatory commissions 
have been considering nontraditional 
pricing and costing methedologies as 
factors in deteDllining, rate structure. 
They have been impelled te do this by 
considerations of econOmic effic iency, 
concerns about the environment, a newly 
awakened awareness of the desirabili ty 
and necessi ty fer energy conservation, 
and a recogn i tion of the capi tal 
shortages with which electric utilities 
recently have been confronted. In view 
of these concerns, it has become 
increasingly evident that a canmission 
which fails to take action in this area 
is, in fact, taking actien by 
indirection; that is, it is putting its 

,stamp of approval on an e~isting rate 
structure which may, in the long run, be 
detrimental to individual consumers and 
to the public at large. ' 

After discussing why the Commission had selected'the vehicle 

of a generic hearing to accanplish the above goals, the 

Commission stated tha t the purpose of 'the hearing would be 

to "explore pr icing and costing al ternatives wi thin the 

context of the specific cost and load characteristics of 

electric utilities operating under the jurisdiction of this 

-9-



Commission." The scope of the hearings was stated by the 

Commission to be: 

The generic hearings, as 
hereinafter ordered, will be devoted to 
an investigation of the full range of 
alternatives in the complex area of rate 
design. The purpose of such hearings 
will be to explore the theory and 
practical application of the various 
pricing and costing techniques, using 
the data currently available and 
becem i ng ava il able dur ing the cour se of 
the hearing. The generic hearings will 
include, but will not be limited to, 
considerations of the following topic 
areas: In reg a rd to the rna rg i nal cos t 
analysis, it will be necessary to 
consider methodologies estimating cost 
components, relevant periods, customer 
groupings, et cet~ra. With respect to 
time-of-use pricing, the feasibility of 
application through time-of-day 
metering, interruptible service, load 
management techniques, and so forth must 
be considered. An associated area to be 
explored is that of available metering 
technology, a s well as new technology 
being .developed, wi th special emphasis 
on the comparative costs and benefits of 
particular metering technologies. The 
utilities should be prepared to supply 
load data which has been and is 
presen tly be ing collected so that a 
determination can be made of information 
gaps which must be filled so as to 
determine consumer use patterns and 
appropriate cost assignments. In 
addition, some attention should be given 
to the measurement of demand 
elasticities and the extent to which 
these should be reflected in the rates. 
The above is intended to indicate 
particular areas of interest and not to 
limi t the proceedings. (Decision.No. 
89068, p. 3) 

Because of the canplexi ty of the issues to be considered in 

generic Case No. 5693 and the possible ramificatiqns 

thereof, all electric u til i ties in Colorad 0 operating -under 

the j ur isdiction of the Commission were named Respondents in 

the proceeding. In addition, the Commission ordered that 

any person, f ion or corporation desiring to intervene as a 

party in Case No. 5693· would be required to file for leave 

to intervene. therein on or before September 13, 1976. The 



Commission ·further provided in Decision No. 89068 that 

subsequent to the September 13, 1976, deadline for 

intervention, the Commission would issue a decision setting 

forth (1) a service list containing the names of all parties 

to the proceed ing and (2) a proposed agenda wh ich would 

govern Case No. 5693. 

B. 

PARTIES 

As stated above, Commission Decision No. 89068 

named as Respondents in Case No. 5693 all electric utilities 

operating in the State of Colorado which were subject to the 

jurisdiction of the Commission on the date Decision No. 

89068 was entered. Electric utilities operating in the 

State of Colorado which are subject to the jurisdiction of 

this Commission are generally of three types: investor-

owned electric utilities, certificated municipal electric 

utili ties (wi th respect to service outside the corporate 

limits of the municipalities), and rural electric 

associations. The electric utility parties set forth in 

Decision No. 89068 were as follows: 

1. Investor-Owned Electric Utilities 

Central Telephone & utili ties Corporation 

Horne Light and Power Company 

Public Service Company of Colorado 

2. Certificated Municipal Electric Utilities 
(as to Service Outside Corporate Municipal Boundaries) 

City of Colorado Springs 
Department of Public Utilities 

Town of Estes Park 
Electric Department 
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City of Fort Morgan 

City of Fountain 

City of Glenwood Springs 
Electric System 

City of Gunnison 

Town of Holly 

City of Lamar 

Las Animas Municipal Light and Power Company 

Ci ty of Longmont 
Electric Department 

Ci ty of Loveland 
Light & Power Department 

Platte River Power Authority 

3. Rural Electric Associations 

Carbon Power and Light, Inc. 

Colorad~Ute Electr ic Association, Inc. 

Delta-Montrose Electr ic Association 

Empire Electric Association, Inc. 

Grand Valley Rural Power Lines, !nc. 

Gunnison County Electric Association, Inc. 

Highline Electric Association 

Holy Cross Electric Association, Inc. 

The Intermountain Rural Electric Association 

K. C. Electric Association 

Ki t Carson Electr ic Cooperative, Inc. 

La Plata Electric Association, Inc. 

Moon Lake Electric Association, Inc. 

Morgan County Rural Electric Association 

Mountain Parks Electric, Inc. 

Mountain View Electric Association, Inc. 

Poudre Valley Rural Electric Association, Inc. 

Rural Electric Company 
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San Isabel Electric Association, Inc. 

San Luis Valley Rural Elective Cooperative, Inc. 

San Miguel Power Association, Inc. 

Sangre de Cristo Electric Association, Inc. 

Southeast Colorado Power Association 

Spr inger Electric 'Cooperative, Inc. 

Tri-Coun ty Electric Cooperative, Inc. 

Tri-State Generation & Transmission Association, Inc. 

Union Rural Electric Association, Inc. 

Wheatland Electric Cooperative, Inc. 

White River Electric Association, Inc. 

Yampa Vall.ey Electric Association, Inc. 

Y-W Electr ic Association, Inc. 

Commission Decision No. 89068 further provided 

that any person, firm or corporation desiring to intervene 

.in Case No. 5693 as a party would be permitted to intervene 

~pon the filing of an appropriate pleading on or before 

September 13, 1976. By subsequent decisions of the 

Commission (89105,89177,89240,89267,89350,89366,89390, 

89552 and 90279), the additional following parties were 

granted leave to intervene in Case No. 5693: 

4. In terveiling Parties 

Colorado Municipal League 

Home Builders Association of Metropolitan Denver 

J. C. penney Company, Inc. 

Russell Stover Candies, Inc. 

The Very Concerned Citizens of Adams County 

Colorado Association of Commerce· and Industry 

Advocates for Conservation of Energy (ACE) 

Climax Molybdenum Company, a Division of AMAX, Inc. 



The Gates Rubber Company 

Environmental Action of Colorado 

Federal Energy Administration (FEA) 

CF&I Steel Corporation 

platte Valley Action Center 

Adolph Coors Company 

Environmental Defense Fund, Inc. 

Airco, Inc. 

Moun ta in PIa ins Congress of Senior Organiza tions 

Colorado Ut il i ties Taskforce 

Weld Coun ty Council on Ag ing 

Pikes Peak Gray Panthers 

Colorado Rural Electric Association 

Colorado Association of Municipal Utilities (CAJlm) 

Senior Citizens for Fair Utility Rates of Pueblo County 

San Luis Valley Regional Council on Aging 

£1 Centro Communidad de Lafayette 

Ea st Central Commun i ty Action program 

Elbridge Burnham, pro se 

Betty P. Mahaffy, pre se 

J. A. Mahaffy, pro se 

Jonathon Mahaffy, pro ~ 

Phillips Control Corp. 

Johns-Manv ille Corporation 

Colorado Open space Council Commi ttee 
on Utility Rate Refom1 

P lessey Chatsworth 

American Science &; Engineering, Inc. 

Energy Conservation Supporting Services 
Colorado Department of Education 

Colorado Common Cause 

Ci ty and Coun ty of Denver 

.... 



District Attorneys for the First, Second, 
Seventeenth and Twentieth Judicial Districts, 
State of Colorado 

Office of Energy Conservation, State of 'Colorado 

On March. 9, 1977, ResfX)ndents Carbon Power & 

Light, Inc.; Rural Electric Company, Inc.; Tri-County 

Electric Cooperative, Inc.; Kit Carson Electric, Cooperative, 

Inc.; Spr inger Elect,ric Cooperative, Inc.; Wheatland 

Electr ic Cooperative, Inc.; and Moon Lake Electr ic 

Association, Inc., fil,ed a petition with this Commissio~. 

By such petition' these ResfX)ndents requested ani order of 

. this Commission excluding them from participati~n in Case 

No. 5693. As 'grounds for the peti tion, the named 

Respondents urged that each was and is an out-of-state 

electric canpany serving but few· customers in the State of 

Colorado. By Decision No. 90331, dated March 15, 1977, the 

Commission granted the peti tion of said Respondents. 

On Apr il 25, 1977, Intervenors Be tty i? Mahaffy, 

J •. A. Mahaffy, and Jonathon Mahaffy filed a letter wi th the 

Commission requesting permission to withdraw as intervenors 

in Case No. 5693. The request was approved. 

C. 

AGENDA 

On October 19, 1976, the Commission entered 

Decision No. 895.30 which set forth a proposed agenda for the 

conduct of the proceedings in Case No. 5693. Decision No. 

89530 provided for the conduct of Case No. 5693 in three 

stages: Stage I would consist of preliminary proceedingsi 

Stage II would consist of theoretical pr inciples and costing 

methodologies; and Stage III would involve rate structure 

implementation. Stages I, II and III, respectively, were 



described by the Commission in Decision No. 89530 in part as 

follows: 

Stage I - preliminary Proceedings 

1. Each party who desires to do so shall 
file a statement of position which shall include the 
following: 

a. Sugge sted changes, if any, in proposed agenda 
including suggested time periods and the 
reasons therefor; 

b. A summary of the party's preliminary position 
wi th respect to each issue, if known; 

c. A statement of the nature and extent of the 
party's participation in each stage of the 
proceedings and the utility category in which 
it fits for purposes of Stage III.· In this 
regard each party should set forth a list of 
its wi tnesses and a brief summary of their 
testimony. (For purposes of stage II and 
Stage III testimony, reference may be made to 
wr i tten testimony pr esen ted before other 
regulatory bodies wh ich the party may wi sh to 
adopt. ) 

d. A statement of the data, studies or 
information which the party believes is 
relevant and necessary to resolve !issues 
presented, e.g., elasticity studies, data on 
load characteristics, etc., indicating the 
existence and availability of such. 

agenda. 

informa tion or the me thodology wh ith should 
be used to obtain it and the cost,. if known. 
The party should concen tra te on issue s 
relevant to the stages and utility. categories 
in which it is interested. (With tespect to 
Stages II .and III, relevant and necessary 
data and the utility's ability to ~ather 
certain data or perform studies may vary by 
util i ty category.) 

2. The Commission will issue a revised 

3. A pre-hearing conference will I?e held for 
the purpose of resolving problems with the rev i sed 
agenda and discussing other procedural matters, 
including hearing dates and data collection. 

4. The·Commission, if necessary, will order 
the ga thering and circulation of da ta or informa tion or 
the conducting of studies by various parties Ibased upon 
an analysis of their respective statements of p::lsition • 

.... 



Stage II - Theoretical Principles and 
Costing Methodologies 

Stage II deals with the theoretical 
pr inciples and costing methodolog ies wh ich may be used 
to design electric rate structures. In Stage II the 
Commission will examine alternative costing 
me thodolog ies and al terna tive pr ic ing me thodolog ies. 
Because there is an abundance of 1 i terature I a'nd an 
extensive written dialogue within the regulatory 
canmun i ty concerning this theoretical area, the 
Commission anticipates that Stage II may be handled 
wi thout the necessi ty of oral hearings. In lieu 
thereof, each party who. desires to do so may file 
written testimony of its witnesses or file copies of 
written testimony by persons presented in other similar 
proceedings which the party desires to adopt as its 
own. In response thereto, other parties may file 
ccrnments or rebuttal either through counselor the 
written testimony of witnesses. 

Stage III - Rate Structure Implementation 

In Stage III the Commission will examine the 
feasibil i ty of implementing rate structures based upon 
var ious pr inciples and costing me thodolog ies developed 
in Stage II. In other words, it will be necessary for 
the Commission to determine whether its assumptions 
with respect to the theoretical principles and costing 
and pricing methodologies are realistic. The 
Commission must also determine whether the benefi ts of 
implementation outweigh the costs. Due to the fact 
that the electric utilities operating Under the 
jurisdiction of this Commission are not homogeneous, 
the issues in Stage III should be considered within the 
context of the database and specific load 
characteristics of the electric utilities operating 
within the State of Colorado. In order to do this, the 
Commission proposes that the utilities be grouped, to 
the extent possible, for purposes of 'data collection, 
studies and hearings on the merits, into the following 
categories: 

(1) Investor-owned utilities; 

(2) Municipal systems including municipal power 
authorities; 

(3) Generation and transmission REAs; 

(4) Winter-peaking distribution REAsi 

(5) Summer-peaking distribution REAs. 

Each electric utility which is a party to this 
proceeding should designate its appropriate utility 
category • 



The Commission alsb established by Decision No. 89530 a 

proposed procedure for the filing of written testimony and 

cross-examination. thereof. The Commission also provided in 

De'cis ion No. 89530 for: the holdi ng of a prehearin~ 

conference to be held on January 19, 1977.· 

Subsequen t to the entry of Decision No. 89530, and 

in accordance therewi th, s ta tementsof position regarding 

Stage I of the proceeding were filed by the following 

parties: 

On November 18, 1976, by 

J. C. Penney Company, Inc. 

On November 19, 1976, by 

j . 

The In termoun tain Rural Electric Association 

Union R'-1ral Electri.c Association, Inc. 

Colorado-Ute Electric Associa.tion, Inc. 

Empire Electric Association, Inc. 

On November 22, 1976, by 

City of Colorado Springs Department of 
Public Utilities 

Highline Electric Association 

Y-W Electr ic Associa tion, Inc. 

K. C. Electric Association 

Central Telephone & Util i ties CorporatioTl 

Weld Co un ty Council on Aging 

Adolph Coors Company 

Sangre de Cristo Electric Association, Inc: 

Platte River Power Authority 

Town of Estes Park Electric Deparb~ent 

Ci ty and Coun ty of Denver 
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Climax Molybdenum Company, a Division of 
AMAX, Inc. 

Poudre Valley Rural Electric Association, Inc. 

Ci ty of Lamar 

Environmental Defense Fund, Inc. 

Home Builders Association of Metropo~itan Denver 

Public Service Company of Colorado 

Federal Energy Administration 
(United States Department of Energy) 

Colorado Association of Commerce and Industry 

Colorado Association of Municipal Utilities 

Home Light and Powe r Company 

CF&I Steel Corporation 

The Gates Rubber Company 

On November 23, 1976, by 

White River Electric Association, Inc. 

On November 24, 1976, by 

Mountain View Electric Association, Inc. 

Pikes Peak Gray Panthers 

The Very Concerned Ci tizens of Adams Coun ty 

Morgan County Rural Electric Association 

San Isabel Electric Association 

On November 26, 1976, by 

Colorado Open Space Council 

Gunnison County Electric Association, Inc. 
I 

Moun ta in Plains Congress of Senior Organiza tions 

Ci ty of Gunnison 

Senior Citizens of Lafayette 
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After reviewing the statements of position filed 

by the above parties, the Commission, on January 14, 1977, 

entered Decision No. 90017 I whereby a revised agenda was 

established for Case No. 5693. In the revised agenda, the 

Commission provided dates for the filing of documents and 

da ta by util i ty parties, da tes for informa tion reque sts by 

parties, da tes for fil ing of direct testimony and dates for 

cross-examination of direct testimony and for public ~li tness 

testimony. 

On January 19, 1977, the Commission held a 

prehearing conference for the purposes of recei~ing 

suggestions or objections concerning the following: revised 

agenda, hearing dates, and the collection of data. The 

prehearing conference wa s a ttended by a large number of 

parties, and a substantial number of suggestions and 

objections were then presented regarding the revised agenda, 

hearing dates, and c911ection of data •. A substantial number 

of questions were also raised. 

On April 13, 1977, the Commission, after 

considering the suggestions and objections made, together 

wi th the questions posed by the parties at the prehearing 

conference, entered Decision No. 90503, which was responsive 

to the foregoing. By Decision No. 90503 the Commission 

issued a second revised agenda which incorporat~d many of 

the suggestions made by the parties a t the prehearing 

conference. By the second revised agenda, the Commission 

provided for the filing, by utility parties, of certain 

documents and data for calendar years 1974, 1975 and 1976, 

as fully described in paragraph No. 16 of the Statement in 

said Decision No. 90503. Such documents and data were 

required to be filed with this Commission on or:before 

June 1,1977. Paragraph No. 16 of Decision 90503 states: 
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• 
On or before May 2, 1977, each electric 

utility party subject to the jurisdiction of the 
Commission, except any utility named in Decision No. 
90331, shall file with the Commission the original and 
17 copies of a Notice of Information Available, and 
shall serve a copy thereof upon each party of record in 
this proceed ing • The Notice of Informa tion Available 
shall list in separately numbered paragraphs the ti tle 
to all documents that the utility has available 
conta ining the following informa tion for the calendar 
years 1974, 1975 and 1976: 

A. Load factors and load patterns on both a 
system-wide basis and for each customer rate 
class; 

B. Cost~of-service stud ies for each customer 
rate class; 

C. Elasticity studies; 

D • Ma rgi n al cos t stud i e s ; 

E. System data reflecting supply and ~demand for 
electric service by customer rate class; 

F. Power pool data; 

G. Annual daily peaks for summer months and 
winter months for the years listed above, 
including load duration curves, percentage of 
forced outage, scheduled maintenance and 
reserve margins by hour for the annual peak 
days involved. 

With respect to the information in 
subparagraphs A through G, above, which the utility 
does not have in its ,£X)ssession on May 2, 1977, or has 
been unable to obtain by said date, the utility shall 
include in the Notice of Information AvailaJ::Ue a 
statement as to the approxima te cost and time that 
would be necessary for the utility party to lobtain such 
information. The utility party may also include in 
this statement. any written argument as to why it should 
or should not incur the costs necessary to acquire the 
informa tion. 

The Notice of Information Availabl1e shall 
also list in separately numbered paragraphs the title 
to all documents that the utility has availa:ble 
containing the followi ng informa tion: 

H. Load management devices and systems both 
self-conta ined and under ut il i ty ciontrol i 

I. Energy storage systems of all forms 
including, but not restricted to, those 
associa ted wi th solar sys tems i 

J. Metering devices and systems incluic'ling remote 
meter reading systems, systems providing 
automatic billing, and systems providing 
displays for information feedback to 
customers. 



• 

In the second revised agenda, the Commission provided for 

the fil ing of wr it ten direct testimony by wi tnesses for 

utility parties on or before August 5, 1977, by w~tnesses 

for nonutil i ty parties on or before September 9, 1977, and 

by wi tnesses for the Staff of the Commission on or before 
I 

October 14, 1977. Rebuttal testimony was ordered! to be 

filed on or before November 11, 1977. The Commis:sion 

provided in paragraph No. 23 of Decision No. 90503 that each 

party wishing to cross~examine any witness, filin~ written 
I 

direct testimony or written rebuttal testimony, wks to file 

with the Commission on or before November 25, 1977, a 

Designation of Intent to Cross-Examine. 
! 

Such des~gnation 
I 
! 

was to Ii st, by name I those wi tnesses that the pa:rty IS 

attorney intended to cross-examine and the approxlimate 
I 
I 

amoun t of time antic ipa ted for such cross-examinajtion. The 
I 
i 

purpose of such designation was to give the Commi:ssion an 

indication of the amount of time that should be reserved for 

cross-examination. The Commission further provid~d in said 
I 

decision for hearing dates for the cross-examinatlion of 

utility witnesses, nonutility witnesses and Staff witnesses. 

(However, due to the amount of time requested by the parties' 

'in their respective Designations of Intent to Cro:ss-Examine, 

the da tes for cross-examination were la ter vacated and 

addi tional da tes were provided.) 
, 

Pursuant to the provisions of paragraph Nos. 16 

and 17 of Decision No. 90503, voluminous data and' documents 

were filed by the following utilities: 

On May 27, 1977 by 

! 
Mountain View Electric Association, Ind • 
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On May 31, 1977, by. 

Empire Electric Association, Inc .• , 
;. 

, . 
San Luis Valley Rural Electric Coopetative , Inc., . , , 
Tri-State Generation and TransmissioI). Association, 
Inc. 

Southern Colorado Power division of 
Central Telephorie & utilities Corporation, 

i 

Home Light and Powe r Company 

On June 1, 1977, by 

Public Service Company of Colorado 

Colorado-Ute Elect.ric Association, Il\c. 

City of Colorado Springs Department 9f Public utilities 

Southeast Colorado Power Association 

Municipal Electric Systems Group (Estes Park, Fort 
Morgan, Fountain, Glenwood Springs, Las Animas, Longmont 
and Lamar) 

Y-W Electr ic Association, Inc. 

Poudre Valley Rural Electric Associa tion, Inc. 

Union Rural Electric Association, Inc. 

Highline Electric Association 

Grand Valley Rural Power Lines, Inc. 

Holy Cross Electric Association, Inc. 

Yampa Valley Electric Association, Inc. 

K. C. Electric Association 

On June 2, 1977, by 

Sangre de Cristo Electric Association, Inc. 

platte River Power Authority 

On June 9, 1977, by 

San Miguel Power Association, Inc. 
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On June_ la, 1977, by 

Horgan Coun ty Rural Electr ic Associa tion 

White River Electric Association, Inc. 

On June 29, 1977, by 

Public Serv ice Company of Colorado 
( addi tional data and documents) 

On July 8, 1977, by 

. Colorado-Ute Electric Association, Inc. 
(additional data and documents) 

San Isabel Electric Association, Inc. 

On August 9, 1977, by 

Public Service Company of Colorado 
( addi tional da ta and documents) 

On August 15, 1977, by 

Southeast Colorado Power Association 

Pursuant to the provisions of paragraph No. 19 of 

Decision No. 90503, written direct testimony of the 
, I 

following-named wi tnesses (and supporting exhibi:ts) were 

filed on behalf of the following utility parties: 

J. H. Ranniger, Joe D. Heck~ndorn, J. K. Fuller, 

Donald Athen, Irwin M. Stelzer I and Jules Joskow 1 

for Public Service Company of Colorado; 
I 

Ke i th R. Cardey, 

for Southern Colorado Power division of 

Central Telephone & Utilities CorPoration; 
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Robert L. Dekker, 

for Town of Estes Park Light and Power Department; 

Glenn W. Calvert (two volumes), 

for City of Fort Morgan Electric Department and for 

Colorado Association of Municipal Utilities; 

Gerald B. Trotter, 

for Ci ty of Longmont Electirc Department; 

Ralph Barbee, 

for Las Animas Municipal Light and Power 

Department; 

Frank J. Bustamento, 

for City of Fountain Public Utilities; 

Gary L. West, 

for Ci ty of Gunnison; 

L. A." Blotiauex, 

for City of Glenwood Springs Electric System; 

BillD. Carnahan, 

for City of Lamar Utilities Board; 

Larry R. Day and Frederick A. Kuhlemeier, 

for Colorado-Ute Electric Association, Inc.; 
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Russell E. Dunn, Melvin c. Rich~ Walter M. Schirra, 

Donald A. Murry t Stanley R. Lewandowsj{.i I Jr. I and 

Carl N. Stover, Jr., 

for The Intermountain Rural Elec~ric Association; 

Leon L. Wick, 

for Poudre Valley Rural Electric Association, Inc.; 

Robert R. Goldenstein, 

for K. C. Electric Association, 

Y-W Electr ic Associa tion, Iri.e., and 

Highline Electric Association; 

Gerald E. Hager and Richard L. Arnold, 

for Union Rural Electric Association, Inc. i 

Richard L. Arnold, Lawrence A. Crowley, Everett C. 

Johnson, Delbert L. Hardy I Dick Wilkerson, Stanley R. 

Lewandowski, Jr., Samuel M. Sampson, and Carl N. 

Stover,- Jr., for Colorado Rural Electric Association; 

Jame s Lim and Loui s w. Tempel, 

for Climax Molybdenum Company, 

a Division of AMAX, Inc.; 

Jann W. Carpenter, 

for CF& I Steel Corporation; 

Joseph M. Cleary, 

for Airco, Inc.; 
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Charles W. King, 

for J. C. Penney Company, Inc.; 

Elvin C. Phillips, 

for Phillips Control Corp.; 

Alan Chalfant, Mark Drazen and Morris: Brubaker, 

for Colorado Association ... of Comme'rce and 
i 

Industry; 

Eugene Coyle, 

for Colorado Utilities Taskforce, and 

Mountain Plains Congress of Senior Organizations; 

William J. Gillen and Ernst R. Habicht, Jr., 
I 

for Environmental Defense Fund; 

Craig R. Johnson, 

for United States Department of ~nergy; 

Wh i tfield A. Russell, George J. Parkins and 

Barbara B. Murray, 

for .the Staff of the Colorado Public Utilities 

Commi ss ion. 

Pursuant to the provisions of paragraph No. 22 of 
i 

Decision No. 90503, certain parties filed rebuttal testimony 

as provided for in said paragraph: 

J. H. Ranniger, J. D. Heckendorn, Thomas J. Boardman, 

and J. K. Fuller, 

for Public Serv ice Company of Colorado; 
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I 

Gerald D. Hager and Richard L. Arno~d, j 
for Union Rural Electric Asso~:!1at+on, Inc.; 

i 
i 

I 
Richard L~ Arnold, Dick Easton, Delber~ L. Hardy, 

I 

Alan F. Ingram, Donald A. Murry, samue~' P. Sampson, 
I 
I 

Donald E. Smith and Carl N. Stover, Jr~, 

for colorado Rural Electric Assoc1ation, 

! 

Jann W ~ Carpen ter , 

for CF&I Steel Corporation; 

Mark Drazen, 

for Colorado Association of comme1ce and 
1 

Industry; 

Eugene Coyle, 
I 

for Colorado util i ties Taskforce and 
I 

Moun tain Plains Congress of Senior. Organizations,; 
I 
i 

Buie Seawell, 
t 

for Colorado Office of Energy Condervation; 
I 

Craig R. Johnson, 
1 

for United States Depa,rtment of E1ergy; 

Whitfield A. Russell, 
1 

for the Staff of the Colorado Pub~ic Utilities 
: 
i 

Commission. 
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I 

On December 8, 1977, Dr. Barbara B. JMUrray , who 

had filed wr i·tten direct testimony on behalf ~f the Staff of 

the Colorado Public Utilities Commission, filJa a letter 

with the Commission requesting leave to withdJaw as an 

economic consultant to the Staff of the commidsion. On 

December 13, 1977, by Decision No. 91BDS, the Icommission 
, 

.. granted leave to the Staff of the Commi ssion tbl~ wi thd raw the 

. testimony of Dr. Murray, and ordered that· Dr. urray' s 
. . 

testimony be stricken fran the record in Case r' S693. 

On December 20, 1977, the Staff of tjhe Commission 

filed a motion with the Commission for leave tb submit 

addi tional testimony on behalf of the Staff. ~aid motion 
I 

reque sted that the Commi ssion permi t the. Staffj to file on or 

before January 6, 1978, the testimony of Dr. Tjomas K. 

Standish. On December 22, 1977, by. Decision Nf •. 91860, said 

motion of the Staff of the Commission for leav~ to file the 

written direct testimony of Dr. Thomas K. Sta4ish was 

granted by the Commission. 
I 
i 
I 
i 

On December 30, 1977, written directl testimony 

I 
Dr. Thomas K. Standish was filed by the Staff if the 

Commission. 

As provided by paragraph No. 23 of cision No. 

90503, the parties to Case No. 5693 filed nations of 

Intent to Cross-Examine 44 of the witnesses wh had filed 

either written direct testimony or written ttal 

testimony. 1 

of 

On December 2, 1977, the Commission ntered 

Decision No. 91758 in which it set forth a wit+ess sche~ule. 
Therein the names and the date or dates on WhiJh each 

wi tness was required to be made available for tross-

I 
I examination were estab.lished. 
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I 
I 

On December 13, 1977, the Commission ~ntered 
! 

Decision No. 91804 modifying the schedule for cioss-

examination of wi tnesses contained in Decision No. 91758. 

On December 7,1977 1 starting at 10 a,m., 2 p.m., 

and 7 p.m., the Commmission heard oral testimony from 46 

witnesses from the general public. 

I 
As provided in paragraph Nos. 26 and 27 of 

I 
Decision No. 90503, the Commission conducted or~l hearings 

! 
I 

on the following da tes for the purpose of taking the cross-
i 

examination of witnesses who had filed written diroct I ~ 

testimony and/or written rebuttal testimony: December 8, 9, 

I 
14"and 15,1977; January 18,19,20,25, and 26,1978; 

I 
February I, 2, 3, 8, and 9, 1978; March 8, 9, 1$, 16, 22, 

i 
l 

and 23,1978; April 5, 6, 19, and 20,1978; and!May 10, 

1978. 

At the conclusion of the oral hearingion May 10, 

1978, the Commission provided that any party so desiring 

could file a statement of pJsition herein on orl before 

I October 2, 1978, and a reply to any filed stat:rent of 

:::::: ::C:b::f::~ :::::b;:r 1 ::~9::um:::, Cr~Sion 
requested by the parties. 

I 

On May 25, 1978, the Commission enter Decision 

No. C7S-717 in which it reiterated the dates pr viously 

specified for the filing of statements of pJsi ttl. on and 

replies, and for oral argument, and further adm t~ed into 

evidence all written direct testimony and suppo t1ng 

exhibits that had not been made the subject of t Designation 

of Intent to Cross-Examine by any party to caselNo. 5693. 

Opening statements of position were ffled on the 

following dates by the following parties: I 
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'On October 2, 1978, by 

J. C. Penney Company, Inc. 

Colorado Association of Municipal Uti 

I 
I 

(representing the Utility .Board City of 
Lamar, Town of Estes Park, City Fort Morgan, 
Ci ty of Foun tain, Ci ty of Longmo t Electric 
Department, City of Gunnison, To n of Holly, 
Las Animas Light and Power, and . i.ty of Glenwood 
Springs Electric System) 

The Intennountain Rural Electric As so iation 

Colorado Association of Commerce and ~ndustry 

CF&I Steel Corporation I 
I 

Mountain Plains Congress of Senior Or~anizations 

i 
I Colorado Utili ties Taskforce 
I 

Colorado-Ute Electric Association, Ind.. 

Colorado Rural Electric Association 

On October 5, ,1978, by 
., 

Environmental Defense Fund 

On October 6, 1978, by 

I 
I 

I 
I 
I 

Southern Colorado Power division of 1 
Central Telephone & Util i ties Corpora ion 
(Southern Colorado Power) 

As provided by the Commission on toe lrst day 

oral hear ing and by Decision No. C78-717, repl iels to 

statements of position were filed on the followi,ng dates 

I 
I the following parties: 

I 
I 
! 
I 

! 

--31-

of 

by 



On November 16, 1978, by 

Colorado Office of Energy Conservatiod 

On November 17, 1978, by 
I 

Public Service Company of Colorado 

Colorado Rural Electric Association 

I 
Colorado Association of Commerce and ~ndustry 

Mountain Plains Congress of Senior Orglanizations 

Colorado Utilities Taskforce I 
CF&I Steel .CoL~oration I 
Colorado Associa tion of Municipal Utilli ties 

Climax Molybdenum Company, a Divisio.nlof AMAX, Inc. 
i 

On November 22, 1978, by 

Environmental Defense Fund 

On November 30, 1978, by I 
I 

Home Builders Association of MetroPolijtan Denver 

The date of December 15, 1978, had be1n reserved 

for oral argument with respect to each party's !'led 

statement of position, if deemed necessary by t. e 

Commission. The Commission declined to order s (h oral 

argument and the.refore no hearing was conducted jon 

December 15, 1978. II 

On November 28, 1978, Intervenor J. C. Penney 

Company, Inc., filed a letter wi th the Commission. Such 
I 

1 etter ind ica ted that J. C. Penney Company, Inc .1, wa s in 
! 

receipt of the Colorado Office of Energy conservlation ' s 

Reply Statement of Position. Said Reply Stateme~t of 

position addressed, among other issues, the impabt of what 
! 
I 

is popularly known as the National Energy Act, apd 
i 
! 

I 
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specifically the Public Utility Regulatory Act 

(PURPA), on this Commission's deliberations in ase No • 

. 5693. Intervenor J. C. Penney Company, Inc., i said 

letter, stated that in the event the Commission desired to 

take into consideration the impact of the Natio al Energy 

Act, each party should be given an opportunity 0 state its 

pas i tion wi th respect to the impact of the nal Energy 

Act upon the Commi ssi6n' s deliberations inCase No. 5693. 

In response to said letter, the Commission ente ed Decision 

No. C78-:1578, on November 28, 1978, in which it ordered that 

all parties would be permitted to file, on an o. tional 

basis, on or before December 20, 1978, sta temen s of 

position wi th respect to the impact of the NatirnalEnergy 

Act and, in particular, the Public utili ty Regu atory Policy 

Act of 1978 (Public Law 95-617 (November 9, 197 ), 92 Stat. 

3117, 16 U. S • C • 2601, e t seq.). 

Pursuant to the Commission's Order in Decision No. 

C78-1578, several parties filed statements of 1Si tion 

concerning the impact of the Na tional Energy Act: up:> n the 

Commission's deliberations in Case No. 5693: 

On December 20, 1978, statements were filed by: 

Colorado Rural Electric Association 

CF& I Steel Corporation 

Colorado Association of Commerce and ndustry 

Climax Molybdenum Company, a Division of AMAX, Inc. 

Environmental Defense Fund 

and on December 21, 1978, by: 

J. C. Penney Company, Inc. 
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II. 

DISCPSSION, FINDINGS OF FACT 
AND CONCLUS IONS ON FINDINGS 

OF FACT 

A. 

GOALS OF REGULATION 

Regulation of public utili ties has bec e 

increasingly complicated • However, the economic 

utilized to justify such regulation is direct an simple. 

In the text-book model of the canpeti tive ideal, 

transactions among numerous atomistic private 

devoid of market power, result in the correct se 

prices and the most efficient allocation of reso By 

contrast, electric public utilities are natural onopolies 

and ~s such are not subjected to the forces of c peti tion. 

Thus, regulation of public utilities is justifie as a 

substitute for canpetition. Fran the above {Xlin in the 

analys is of public util i ty regulation, the simpl" ci ty ends. 

A mere description of the electric uti 

industry in Colorado graphically demonstrates th enormity 

of this Commission's regulatory task. Presently,. there are 

64 electric util i ties in . this state: three invetor-owned 

utilities: 30 municipal electric utilities; two eneration 

and transmission rural electric associations (G& 

distribution REAS.l The above-enumerated electr"c utilities 

serve approximately 1,024,426 customers in Color 0 and 

provided in excess of 20,774,800,000 kilowatt-ho s (kWhs) of 

1 
There are also federal power systems which oper te in 

Colorado which were not participants in this gen ric case; 
according ly, their absence made it infeasible to address the 
full range of issues in this proceeding. 
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electricity to such customers in 1977. HaVingl total sales 

of $506 million for the year 1977, the Coloradp electric 

t 'l' 'd ' f h 1 ,I, u 1 Ity In ustry IS one 0 t e argest economl~ enterprIses 
! 

in the state. However, simply recognizing the ~norrnous size 
I 

of the electric utility industry fails fully t~ indicate the 
i 

importance and impact of the electric industry I upon our 

I society. 
I 

The cri tical importance of electr ical energy to 

our society, canprised of industrial, canmercill, 
I 

agr icul t ur aI, a nd res id en tial sectors, needs 1 j[ ttl e 
i 
i 

elaboration. Historically, public utilities, 8ecause of 
I 

their protected and natural monopoly status, h1ve been given 

the responsibility of meeting the demands of tBeir 
I 

customers, no matter how large or at what time ithose demands 

I 
occur. Perhaps as best stated by the Supreme iourt of 

Colorado in Englewood v. Denver, 123 Colo. 290'1 300, 229 

P.2d 667 (1951), "The nature of the service is Isuch that all 
I 

members of the public have an enforceable rightl to demand 
I 

it." In short, public utilities, unlike other Ibusinesses, 

cannot refuse new business; they legally are obligated to 

serve the public at large. 

In Colorado, business expansion en 

Substantial. Over the last five years, the nd for 

electric energy statewide (measured in kWs) at a 

5.1 percent ccmpounded annual rate. This growt is 

attributable to both the demand of new customer and 

increased usage by existent customers. For ex mple, over 

the last five years, the number of new customerl has grown 

at a 4.6 percent ccmpounded annual rate. It is of interest 

that the rural areas of our state, whose growth rate has 

-been historically l.ess than that of the urban a eas, now 

have an annual ccmpounded growth rate in new customers of 
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8.1 percent. And finally, notwithstanding nservation 

ethic, the energy usage level (measured in kWhs) of all 

cllstomers over the last five years has increased at a 1. 7 

percent annual ccmpounded rate. Although some D recasters 

predict a moderation of these recent growth s,such 

predicted moderation has been questioned in of 

Colorado's potentially massive 'energy developmen and its 

large conccmitant requirement for electricity. n any 

event, there is no doubt that the Colorado elect icpower 

industry, now and for the foreseeable future, wi 1 

experience significant growth. 

ice While growt~ in demand for electric 

traditionally'has been considered a favorable elopment, 

such optimism has been ~empered in recent years 

of capi tal and natural resources necessary for t e 

production of electr ic i ty have reached historica 

levels. The consumers of electricity recently h 

financial effects of this continued growth in de 

high 

felt the 

cost acceleration. For example, a residential c stomer wi th 

an average usage (500 kWh) has experienced an in 

rates of 39.5 percent over the lastfiveye ars. 

anticipated that rate increases will continuei the 

foreseeable future. 

be 

The electric utH i ty indust.,ry is chara terized by 

capi tal intensi ty. For example, of every dollar paid by the 

consumer for electr ici ty, approximately 70 C.ents is 

a ttr ibutable to the cost of capi tal and 30 cents is 

attributable to .fuel and other operating costs. The 

production of electricity has always required la ge 

investments of capi tal for construction of plants. 
/' 

However, construction costs in general, as well s the costs 
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I 

of environmental protections/ required for pow Ir plants and 

t r ansmi s s ion fac i li ties have increased d r arna tic 11 y in 

recent years. Public utilities, in order to fidance these 

accelerating construction costs l must, of neces i ty, resort 

to the capital markets. Many factors, including the high 

rate of inflation, have caused investors to demand 

increasing ly higher retur ns in recent ye ars, wh i h 

ultimately are reflected in the utilities' costStOf capital. 

In addition to capital, a major ingredient in the 

production of electricity is fuel. While Colora 0 is 

fortunate in that it has some hydrogeneration avlilable, the 

bulk of Colorado's electricity is produced by th~ use of 

coal, natural gas, and fuel oil. Although COlorrdO 

utilities, because of their primary reliance upon coal, have 

escaped the severe pr ice increases exper ienced bt Eastern 

utili ties, which rely pr incipally on foreign oil increases 

in coal pr ices in recent ye ars have exceeded the general 

infla tion rate and may continue to do so for the foreseeable 

future. Wh He only a relatively small percentage of 

electricity is generated. in Colorado by natural ~as and oil, 

the prices of those fuels also have increased suJstantiallY. 

For example, federal deregulation efforts wh ich lUlminated 

in the Natural Gas Policy Act of 1978 have resulled, on 

. 5 . . . th I . f average, ln a 2 percent lncrease per year ln e prlce 0 

natural gas. It also should be recognized that lhe actions 

of the Organiza tion of Pe troleum Exporting Coun tJ ies (OPEC) 

2 In constructing generating and transmission fac:illi ties l 

u til i ties now must canply wi th numerous federal Jnv i ron­
mental statutes including the Clean Air Arnendmen{s of 1977; 
the Federal Resource, Conserva tion and Recovery lict i the 
Federal Toxic S~bstances Act; the Clean Water AC~ of 1977; 
the Federal Endangered Species Act of 1973; the ~ederal 
Wild and Scenic Rivers Act; the Federal Surface ~ining 
Control and Reclamation Act of 1977;and the Fedenlal Wilder-
ness Act of 1964. I 
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have increased the financial burden on the consu 

substantial increases in the pr ice of oil. In s the 

costs of the two most important resources relied upon by 

electric utilities for the generation of electri1ity, i.e., 

capi tal and fuel, have, now reached historic high~. These 

costs, in all probabili ty, will continue to excel the 

general inflation rate in the United States. rn1reased 

costs of capital .and fuel inevitably translate iito 

increased utility bills for Colorado consumers. _I 

Incr.eases in demand for electr.iCity an] the upward 

spiral of costs to meet that demand do not reI ie e Colorado 

utilities of' the responsiblity of providing adeq ate and 

reliable service. At the moment, the reliabilit1 situation 

is critical. For example, on July 25, 1978, bet een 3 p.m. 

and 4 p.m., Public Service Company of Colorado e 

its peak demand of 2,492 megawatts (MW). Public 

Company was able to serve only 2,427 MW or 97.4 

that demand from its own resources because of ge 

plant outages. Fortunately, Public Service Comp the 

time of said peak demand, had available purchased power of 

100 MW, plus 24 MW ava ilable from power pool res 

enabled it to serve its peak load with a reserve:, argin of 
I 

59 MW or 2.3 percent. ColoradO-Ute Electric Association, 

Inc. (Colorado-Ute), experienced its winter peak of 433.7 MW 

at 7 p.m. on January 2, 1979. Colorado-Ute coul only 

supply 368.1 MW or 84.9 percent of its imposed 1 

capacity available to it. Additional capacity of 98.4 MW 

made available to Colorado-Ute through rower pool reserves 

and interchange provided a total available capacity of 

466.5 MW resulting in a reserve margin of 32.8 M or 7 

percent. Such reserve margins are significantly elow those 

deemed sufficient to assure adequate reliabilitY'IIWithout 

I 
I 
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I 

I 

I 
concerted conservation efforts, reliability canl be improved 

only wi th continued construction of power generrting 

facilities and other arrangements to obtain pow
l 
r, such as 

fOoling interchanges or purchases. I 

I 
The high levels of capital costs, thei increasing 

cost of fuel, and the diminution of fOwer reserye margins, 

coupled with significant consumer resistance tol higher 

rates, poses an increasingly difficult dilemma bor utility 

regulation in Colorado. This Commission's pr imtry 

responsibility is to assure that rates charged fO consumers 

for electric i ty are the lowe st fOss ible, canmensur ate wi th 

the provision of adequate service. While the aiove 

proposition is easily stated, its attainment isinot readily 

assured. To enable a utility to provide contin~ed adequate 

service, it is necessary for the Commission to luthorize 

On the oth",lr hand, increased rates from time to time. "" 

should the Commission set rates at a level belo+ a utility's 

costs, including those costs of raising necessaty capi tal, 

I 
eventual deterioration of utility service becom~s 

I 
i inevitable. It should thus be understood, as t,e United 

States Supreme Court has stated in Federal powet Commission 

I 
~ Hope Natural Gas, 320 U.S. 591, 603 (1944), lIthe 

I 
ratemaking process. involves a balancing o~ the 

investor and the consumer interest. II 

In fulfilling its ratemaking resfOnsiijilities, 

I 
this Commission must be cognizant of a number of! regulatory 

goals among which are: (1) revenue adequacy, (J) efficiency 
I 

of operation, (3) conservation of capital and eAergy and 

cus tolers a' nd ' (4) equity of rates as between classes of -r 

The fo Jeg oing 
I 

among customers within any given class. 

collateral goals of ratemaking and utility regU~ation 

deserve further comment. 

I 
I 
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I 
d 'h '1' I b Revenue a equacy requIres t at utI Ity irates e 

established at a level which will allow each uti~ity to 

recover its prudently incurred operating costs aJla its cost 

of capital. Until recent years, the determinati,n of the 

adequate revenue requirement of a utility was thJ focus of 

regulatory concern. Thus, regulation historically concerned 

itself with the overall level of a utility's eartings. The 

design of rate structures to generate the requir¢d revenues 

was left to the discretion of the utility's manaJement. 

Similarly, the choice of services to be offered Jhe 

consuming public and the technology to be util izJd in the 

provision of such services were also left to uti~ity 
managemen t. Accord i ng 1y, c anmi ss ion reg ula tion 

traditionally did not "second guess" management decisions 
I 

'dith regard to rate design, services offered, or technology. 

Currently, many regulatory canmissions have 

assumed a more aggressive role in rate design (sC!lmeti.mes 

called "spread-of-the-rates"), service, and teChI' ological 

issues. Nevertheless, the obligation to offer a utility the 

opportunity to obtain overall earnings sufficien to recover 

prudently incurred operating costs and the cost 1f capital 

remains a primary area of regulatory responSibilIty. 

I th .... f . t d t '1 . t the n .e Ins~ance 0 an Inves or-owne U,l 1 y, 

cost of capital includes not only debt service or bonds, 

but, in addition, a sufficient return upon the utility's 

equity to allow it to con ti nue to r a i se the capi fal 

necessary to provide utility service. The regulatory goal 

of adequate utility revenue partakes of constitulional due 

process dimensions, which have been described cJently by 
I 

the United States Supreme Court in the case of B~uefield 

Waterworks & Improvement Co. v. Public Se~lice 

262 U.s. 679 (1923). In Bluefield, the United 

-40-

I 

cbmmission, 

I 
Sta tes 

I 



Supreme Court indicated that unless a regulat 

grants a utility a fair rate of return, not 0 

canmission 

will the 

affected utility and its customers suffer bec use of service 

inadequacies, but the investors in the utilit will suffer a 

confiscatory taking of their property in viol tion of the 

. Fourteenth Amendment to the Constitution. 

The increasing cost of and demand f r electricity 

make the goals of efficiency and conservation critically 

important. However, these goals must be put n proper· 

perspective. Initially, the primary responsi ility of 

assur ing that a util ity is efficiently rUn is the 

responsibility of management. The Supreme Co Colorado 

has indicated that utility management must be allowed the 

opportunity to exercise reasonable business j and 

discretion in the operation of the utility, a d that the 

role of regulation is to monitor the exercise of that 

discretion· in order to assure that no abuse O<I:curs. 

Moun ta in· Sta tes Telephone & Telegraph Co. v. ~UbliC 
llt niH e5 Commi 55 ~on, 182 Colo. 26 9, 5~P ~d ~197 3 ) • 

In other words, although this Commission cannlt assume the 

primary role of utility management, this is nit to say that 

this Commission is without authority to encoulage, through 

rates or otherwi se, the most effic ient operat on possible. 

Thus, simply to set rates which will cover al costs begs 

the fundamental que stion -- that of the reaso ableness and 

prudence of costs. The pr imaty que stion whic must be 

addressed by this Commission is whether or no the 

management of any given util i ty has done ever thing in its 

power to assure that all costs, upon which it rates are 

based, are, in fact, as low as possible. rding.ly, this 

Commission will continue to review managerial- decisions and 

will take appropriate remedial action, where 
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While conservation has becane a more isible 

concern in recent ye ars, it always has been an goal 

of regulation. Conservation, if conceived as e wi se use, 

rather than nonuse, of resources, is merely a scategory of 

e ff ic iency. If management is operating a util i 

efficiently as PJssible, it is then minimizing of 

resources" and thus "conserv ing" resources. Reg must 

be concerned both with the conservation of capi of 

energy. Given the significant increase in the of 

capi tal and of energy fit is read ily understand· why 

conservation has becane increasingly important. 

Funda.mental fairness has long been a goal of 

regulation. After it has been determined that bhe level of 

utility revenues allowed is adequate, but no mo e" than 

adequate, tha tthe utility costs passed along t the 

ratepayer are. canmensurate with efficient utili y operation, 

and that capi tal and energy costs have thus bee controlled 

to the extent PJss ible, it then is necessary to spread the 

payment of those revenues among the customers 0 the 

utility. Quite simply, fundamental fairness dittates that 

customers similarly situated be treated in .si~ita.r fashion. 

Costs, type s of serv ice, and the characterlstlc" thereof, 

historically have been the prime considerationslfor 

determining whether customers are similarly sit ated; 

however, other noncost factors also have been util ized in 

making such determination. A recent Colorado slpreme Court 

decision makes it clear that residential gas cu1tomers may 

not be treated differently merely because of dikparities in 

income. Mountain States Legal Foundation v. PU~liC 
I 

Utilities Commission, Colo. ,590 P.2d 495 (1979). 

However, the Mountain States decision has in no way 

eliminated fundamental fairness as a goal of r . ulation. 
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(Colorado Constitution, Article XXV). By virtue of its 

interstate operations, Tri-State Generation & Tra smission 

Association, Inc. (Tri-State), which is a generation and 

transmission REA serving 10 member distribution Clanpanies 

Colora::3o, has been considered beyond the jUrisdiCfion of 

this Commission. The Federal Energy Regulatory cpmmission 

(FERC), rather than this Commission, has jurisdicbion over 

in 

the provision of wholesale power as, for example, the direct 

sales on a wholesale basis of Public Selvice Comp ny power 

to various retail electric utilities. Several muhicipal 

util i ties purchase tDwer from a quasi-governmentak 

association, over which this Commission has not elerted 

jurisdiction. And finally, most of the distributlion REAs 

receive a EOrtion of electric power from the fedebal 

government's Western Area Power Administration (WhPA), over 

wh ich the Commi ss ion does not have j urisd iction. Th us, 

while the scope of many regulatory problems facinr this 

Commission is wide, this Commission's ability to 'ddress 

tho se pr oblems is 1 im i ted. 

Three years ago this Commission canmenc d Case 

No. 5693 in order to study a variety of electric tility 

reg ula tory issue s. In order to fully explore all presented 

issues and to allow a full resl?Onse thereon from. 11 

electric utilities; industrial, ccmmercial andrebidential 

customers; envirornnental and consumer groups; and the u.s. 

Department of Energy, and to provide an opportun i 

to study and consider these issues carefully, thi 

Commission decided to consider these issues outsi e of the 

limiting confines of usual raternaking proceedings In this 

generic proceeding I the Commission has considered such 

topics as: efficiency and coordination of resour e 

management by and among uti! i ties, load managemen 
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Ra te s m us t be spr ead among cu s tome rs, and sk sho ul d 

be accanplished, utilizing cost, service, and al other 

relevant econanic and social customer characteri tics, in as 

equitable a fashion as possible. 

Recognition of the foregoing goals of egulation 

does not ensure their automatic attainment. undfr the best 

of circumstances, no more can be realistically ekpected than 

a continuous, and approximate, attainment of such goals. A 

more rapid and constant movement in the desired irection of 

attaining regulatory goals by the Commmission is hampered in 

two respects. 

First, state canmissions (including Colorado 

Commission) historically have not had a full can: lement of 

financial and personnel resources to accanplish fheir 

assigned tasks. It is evident that, given the crPlexity 

current regulatory issues and the size and attendlant 

resources of the electric industry, any attempt I y a 

truncated canmission conscientiously to regulate will be 

hurt seriously by a 

capab il i ty • To the 

dimin ...... l .... shed technical and tecInological 

extent that canmission resources are 

analys is and monitoring nece· sarily lacking, regulatory 

suffers. 

of 

Second, a s is further explained below, many of the 

issues involving utilities require a unified app oach. 

However, this Commission does not have unlimi ted 

j ur isd iction over all public u t.il i ties operating in the 

State of Colorado, nor does this Commission have 

j ur isdiction over many other util i ty enti ties whGlse 

decisions affect Colorado consumers. As a resulJ of 

constitutional limitation, this Comm'iss-ion has jlrisdiction 

over municipally owned utilities only to the extlnt of 

service provided outside of the municipal boundaJies 

\ 
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alternatives for utilities and their customer I various 

average and marginal costing methodologies, d urnal and 

seasonal time-of-use rates and other rate str ctures, 

including declining block, lifeline, all-elec ric, and 

s~cial s~lar rates. The. commiss~on, having rbarked upon 

th1smass1vetask and hav1ng cons1dered all tIe attendant 

issues related thereto, has concluded that th vast majprity 

of the issues as presented in this proceeding can be 

analyzed and resolved. onl~ on a Coo~di~at~d ~lsiS. Inasmuch 

as this Commi ssion has ne 1 therthe . J ur 100 1ct1on nor the 

resources fully to effectuate a coordinate.aa1alYSiS and 

resolution of the issues, the Commission real1zes that it is 

necessary to unde·rtake the· new role of encour ag ing 

nonj ur isdictional ut.il i ties and governmental Jnti ties (not 

subject to the jurisdiction of this commissioJ, but which 

affect Colorado utility operations) to giVesJr ious 

consideration to the:r;x:>licy which the commissJon will 

establish for those utilities subject to its J~.urisdiction. 
The course established by this Decision will e effective 

only with the cooperation of jurisdictional uJilitieSt 

nonj ur isd ictional u til i ties and governmental Jnti ties. 

Finally, it should be emphasized that while tJe Commission 

has explored in depth some very significant aJd far-reaching 
! 

issues regarding electric utility regUlation'Jit intends, by 

this Decision, and by subsequent decisions, t_
1 

move 

carefully. It is our intention to ensure tha~ the generic 

goals established herein both are beneficial Jo the 

consuming public and are reasonably susceptiblle to 

implementation by the various utilities involJed. 
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B. 

PUBLIC UTILITY REGULATORY 1?OLICY ACT OF 978 

Subsequent to the close of the record in this 

proceed ing , Congress passed and the President si ned into 

law the Public Ut il i ty Regula tory Policy Act of [1.978, Public 

Law 95-617; 92 Stat. 3117; 16 U.C.S. 2601, et sbq. (PURPA). 

In general, Ti tie I of PORPA requires state reg u~a tory 

bodies such as this Commission and nonregulatedtilities to 

hold evidentiary hearings to "consider" and "mak a 

determination" whether certain rate standards set forth in 

PURPA are" appropr iate" to be implemented in the state and 

to adopt certain other policy standards if requi ed by state 

law. 

Before outlining the provisions A and 

discussing this Commission's canpliance therewit , a few 

preliminary canments are appropriate. will be 

discussed below, the purposes of Title bear a 

striking resemblance to this Commission's goals f 

reg ula tion as discussed above. Moreover I emaking 

standards outl ined in PURPA are virtually identi al. to the 

issues considered in this proceeding. The ident'ty of 

issue swill fac il ita te this Commi ssion IS canpl ia ce wi th the 

Act. However I the Commi ssion is concerned that URPA and 

the reg ula tions prom ulga ted thereunder by the Fe Energy 

Regula tory Commi ssion (FERC) not resul t in unnec ssary and 

burdensome regulation of Colorado utilities and 'mposition 

of additional regulatory and administrative burd ns upon 

this Commission.· Ultimately, any such additional costs and 

burdens are reflected in rates to consumers. sPtcifiCallYI 

this is a problem with reference to information equired to 

be filed by utilities pursuant to§133 of PURPA, which 
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I 
problem will be discussed below. An additional I concern is 

that PURPA fails to require consideration and drtermination 

of the appropriateness of the federal standards by electric 

utility wholesalers, who sell power for purposel of resale. 

The ex clusion of wholesale ut il i ties from the clver~ge of 

PURPA necessarily frustrates the achievement of its 

purposes, as explained more fully hereinafter. 

1. Relevant Provisions of PURPA 

Section 101 of the Act sets forth its purposes. 

They are as follows: 

1) To encourage conserva tion of energy suppl ied 

by electric utilities; 

2) To encour ag e the opt im i za tion of the 

efficiency of use of facili~ies and resourles by 

electric utilities; and . J 
3) To encourage equitable rates to e ectric 

consumers. 

The Conference Report of the Committee on H.R. 018 makes 

clear that the above purposes are not listed in order of 

priority and should be considered independently (p. 69). 

Further, the Report indicates that it is not ne essary that 

all of the three purposes be achieved in order Jo determine 

that commission action complies with the spirit and intent 

of the Act. It is only necessary that commissi 

acccrnplish any of the purposes to be achieved t and 

tha t the others not nega tively be affected for 

finding to be made (p. 69). 

Pursuant to §lll'(a) of PURPA, this Com ission is 

required to "consider" certain ratemaking 

outlined below, and "make a determination conce ning whether 

, or not it is appropriate to implement such standard to carry 

out the'purposes of this title." It is noted in that 
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section that nothing prohibits this Commission ram making a 

determination "that it is not appropriate to im lement any 

such standard, pursuant to its ~uthority under therwise 

appl icable State law." 

Section lll(d) of PURPA sets forth th following 

ratemaking standards, which must be considered 

Commission: 

I) Cost of service -- the rates for ach class of 

service must be design.ed, to· the maximum e 

practicable, to reflect the cost of providing service 

to such class as determined under SIIS (a) • 

2) Declining block rates -..:.. the energy canponent 

of a rate for any class of service may not decrease as 

consumption increases unless the utility donstrates 

that those energy costs in fact decrease a consumption 

increases. 

3) Time-of-day rates -....;. the rates fo each class 

of service shall be on a time-,of-day basis which 

reflects the cost of providing service at different 

times of .day unless such rates· are not cos effective 

for that class, as determined under §115(b). 

4) Seasonal rates -- rates charged b an electric 

utility for the provision of service to eac class of 

consumer· shall be on a seasonal basis wh ich reflects 

the costs of providing. such service to each class of 

consumer at different seasons to the extent that costs 

vary seasonally for the utility. 

5) Interruptible rates -- each electric utility 

shall of fer each industr ial and canmercial lector ic 

consumer an interruptible rate wh ich reflec. s t.he cost 

of providing interruptible service to the class of 

which such consumer is a member. 

-48-

•• ..:,"? 



6) Load management techniques -- each electric 

utility shall offer to its electric consume s such load 

management techniques as the canmission has determined 

will a) be practicabl~ and cost-effective, s 

determined under Sl15(c), b} be reliable, a c) 

provide useful energy or capacity managemen advantages 

to the- electr ic u til i ty. 3 

Wi thin two years after the enactment 0 PURPA, 

this Commission is required to begin considerati n of the 

six rate standards as set forth in §lll(d). A C 

decision that any and all such standards are or re not 

"appropr ia te" to carry _out the purposes of Ti tIe I must be 

made wi thin three years after enactment of PURPA that is, 

by November 9, 1981. Section l13(b) requires 

commission consideration be made after public and 

hearing, and that the determination of t-he appro riateness 

of those standards be made in writing, based upo findings 

included in such. determination and upon the evid 

presented at the hearing, and be available to th public. 

Fortunately, PURPA provides in §124, t 

proceed ings commenced by a regula tory agency pr i r to the 

date of the enactment of PURPA shall be treated s canplying 

therewi th "if such proceedings and·· actions substantially 

conform" to the requirements of the Act. Section 124 of 

PURPA provides that any proceeding commenced befo e the date 

3 
PURPA sets forth a second set of policy standard which 

appears in Sl13 as follows: 

1) master metering; 
2) automatic adjustment clauses: 
3) information to consumer; 
4) procedures for termination of electric s rvice; and 
5) advertising. 

These subjects are not at issue in this proceedin l and thus 
will not be dealt with herein. 



I of enactment of the Act, but not completed before such date, 

s hall comply wi th the requi remen ts of the Act, "lo the 

maximum extent practicable, wi th respect to so mfch of such 

proceeding or action as takes place after such date." 

Section 114 of PURPA, which deals with lifeline 

rates, provides that PURPA does not prohibit this Commission 

from approving a rate for the essential needs of residential 

electric consumers, which rate would be lower th n the cost 

of providing such service. Essential needs, pur uant to the 

Act, would be defined by the commission. It is 

further in §l14 of PURPA that if any electric utillity 

subject to the commission's regulation does not Jave a 

lifeline rate in effect two years after the date of 

enactment of the Act, the commission shall then 

after an evidentiary hearing, whether such a rat· should be 

established by the canmission for implementation by the 

utility. 

Section 133 of PURPA requires that eac electric 

utili ty .. shall periodically gather information" to 

rules promulgated by FERC as the utility determi 

necessary lito allow determination of costs associated with 

providing electric service." Section 133. also ruires that 

the gathered information be separated, to extent 

practicable, into the following categories: costs, 

demand costs, and energy costs. Further, it is by 

§ 133 that the following infonna tion be filed wi t 

1) The costs of serving each electric onsumer 

class by consumption, voltage served, time a use, and 

other appropr ia te factors; 

2) Daily kW demand load curves, classes 

combined and by class, representative of dai y and 

seasonal di fferences in demand i 
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3) Annual capital, operating, and intenance 

costs for transmission and distribution services and 

fo r each type of generating un i ti 

4) Costs of purchased power, including 

represen ta tive da ily and seasonal di ffere ces. 

FERC must promulga te rules wi thin 18 days from 

the enactment of PURPA and may establish exemp ions fr-om the 

infonnation-gathering" requirements thereof, if such is not 

likely to further the purposes of §133. While the purposes 

of §133 are not entirely clear, the Conference Report 

indicates that the information as gathered by each utility 

is intended to facilitate the "consideration ald 

determinationU process (p. 86). Finally, §133 requires the 

affected u til i ties to fil e such gathered info a tion wi th 

FERC and state regulatory ccmmissions, and mak the same 

available to the public wi thin two years ctment of 

PURPA, and every two ye ars thereafter. 

2. Compliance Wi th PURPA 

In light of the extensive public icipation as 

well as the extensive analysis and testing of he relevant 

issues herein, this Commission has made every ffort in this 

proceeding (including the Decision herein) to anply wi th 

the ~rov~sions of PURP~ so as to avoid unn~c~siary 

duplIcatIon of effort In the future. SpecIfIcally, as 

mentioned above, §124 of PURPA makes it clear hat this 

proceed ing, even though canmenced pr ior to the da te of 

enactment of PURPA, can be utilized to satisfy the 

requirements of "considering" and "detennining' whether it 

is appropr iate to implement the federal rate s, andards in 

Colorado, and thus canply with the purposes of the Act. As 

the Statement in this Decision indicates, this Commission 
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provided widespread notice of its intention to tudy the 

issues as specified in this proceeding I and fur her provided 

an opportun i ty for a broad range of parties wi t diverse 

interests to intervene and provide input into the 

consideration of such issues. In addition, thi[1 Commission 

required all electric utilities in the State of Colorado to 

file all information necessary for the consider tion of 

these iss,,"s. Such infonnationwas made availatle to all 

parties in the proceeding and to the public at large. At 

the time of enactment of PURPA, this Commission had 

canpleted its hearings, closed the record, and eceived 

statements of position from the parties. It is the belief 

of this Commission that proceedings in this Cas No. 5693 

"substantiaJ.lyll have conformed to the requireme ts of the 

Act. Once PliRPA became law, this Commission offered all 

parties the opportunity to file supplementary s atements of 

position rega.rding PURPA's requirements and its 

applicabili ty to this proceeding. And finally,this 

Decision fully canplies wi th both the procedura 

requirements of PURPA §lll(b) and is reviewable in court in 

canpl i ance wi th PURPA §123. 

Moreover, all of the rate standards set forth in 

PURPA §lll(d) were speCif. ically made issues in [I his 

proceeding and have been thoroughly "considered' as required 

by §lll(a). The Conference Report makes it cle r that the 

type of proceed ings env isioned by PURPA may include those of 

a generic nature, even though the rate standardl must be 

considered on a utility-by-utility basis (p. 72. Thus, as 

will becane clear in the discussion of the subs antive 

issues in this Decision, this Commission has he ein made the 

PURPA required rate standards determinations onla utility­

by-utility basis, when possible. In those inst nces where 
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insufficient information was available regardin1 specific 

utilities, the Commission has withheld final de1ermination 

until a later date or until the utility's next ate 

proceeding. 

3. Federal. Cooperation 

This Commission has made substantial 

toward full canpliance with regard to considera 

determinations concerning the Slll(d) PURPA rate standards 

in Case No. 5693. As part of this proceed ing, w have 

fur ther reque sted that the Respondent util i ties rform 

certain addi tiona! studies, using prescribed met odologies, 

and provide further information to this Commissi 

to implement this Decision. As always, we have roceeded 

wi th caution, and we have carefully' considered t 

that any requirement of this Decision will the 

affected uti! i ties and ul tima tely upon the 

public. 

In light of the substantial informa tio ga thered 

h . hi. 
ereln, t tS 

rules and .egulations, 

and filed by the Resp::lndent utilities 

Commission is concerned that the FERC 

established pursuant to §l33 of PURPA, which reg ired 

Colorado utilities to gather and file such infoation, will 

be duplicative and may serve no substantial 1 purpose. 

To preclude an increase in consumers' rates as a result of 

unnecessary regulation, this Commission urges FEiC to 

consider exemption of Colorado utilities from the 

information requirements of PURPA §133, to the e1tent that 

the Decision and utility information filed herein renders 

the submission of such information duplicative oJ
I 

unnecessary. 
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C. 

RESOURCE MANAGEMENT -- POWeR POOLING 

Resource management can be defined ly as the 

matehing by the utility of its supply of electri ity to its 

customer load at any given time. This matching ccurs, of 

course, in the short run on a minute-to-minute b sis and in 

the lo~ run over the planning cycle. Resour,-ce anagement 

can be handled individually by each utility, or 

util i ties grouping or pooling. their electr ical s 

The goal of efficient resource management is to 

customer load at any given time with the least 

canmi tment of capi tal and energy resources. 

Resource management has always 'been an integral 

part of the utility industry and has been a ~im ry 

resronsibility of utility management. While thi Commission 

does not intend to PFeempt management I s primary ole with 

regard to resource management, this issue is of ramount 

,imrortance, particularly in respect to plant 

the level of electric rates in Colorado. Theref the 

role of manaciement in regard to resource util i2;a should 

be monitored' closely by this Commission. in this 

proceeding indicates that Colorroo u~il i ties are taking 

full advantage of the rotential and to that exte 

re,al i2:i ng the substantial benefi tsthat may be 

through a more un ified and coordinated util i ty a 

resource management. 

The rotential benefits to be derived b a 

to 

coordinated resource approach are easily describ Fran a 

shorb-run operational point of view, an individu utility, 

if operating in isola tion, or wi thout co()rdinati 

other util i ties, can rely upon only its ex is,ting and 
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available generating facilitles. As the load of such a 

solitary utility rises during the day, the utili employs 

its available generating units in increasing ord r of 

running costs, proceeding from base load units t 

intermediate units and finally to peaking units. At any 

given point in time, the utility attempts to mee the next 

increment of demand / wi th its ava ilable generati un it 

having the lowest incremental operating cost. 

To the extent that 'a utility may obtai power not 

only fran its own generating un its but 

resources of another utility, savings can usuall be 

achieved. For example, a util i ty wh ich is. capab 

meetiD3 its load from its resources only can be 

the circumstance where at a given time it is 

in 

to 

canmi t an oil-fired canbustion turbine generating facil i ty 

which has a very high operational cost. However, at the 

same time another util i ty may not be experiencing outages or 

peak demands and would therefore have generating capaci ty 
, 4 

and energy available at a much lower cost. In 

greater number of generating un its a.nd a greater 

of loads wi thin a un ified and coordinated system roduces an 

optimal use of resources wi th consequent lower c ts than 

would lesser aggregations of loads and resources perated in 

isolation. Interconnection alone does not assure that 

savings will occur; the further step of integrati 

operations also must be taken. 

Fran a long-term planning point of view I such 

coordination can also result in savings both to e 

utilities and their customers. Substantial benefits 

4 
If the two utilities in this hypothetical exampl were 

jointly planning the daily canmitrnent of their ge erating 
units, the likelihood of their relying upon one a other and 
thus saving operation costs would be enhanced. 
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(attributable to economies of scale and avoidancel of 
i 

unnecessary redundancy) can be derived from bUild'l' ng fewer 

but larger generating and transmission facilities. Such 

coordinated resources can be connected by high-c~ acity 

t ransm iss ion fac il i ties and can ach ieve the reqUirls i te level 

of reI i ab il i ty wi th lowe r rese rve marg ins than wo Id be 

req~ired by uncoordinated or isolated resources. The 

construction of large generating and transmission facilities 

is more feasible where utilities jointly particip te in the 

financing and construction thereof. By the same token, 

small utilities find it difficult, if not impossi Ie, to 

finance such a large single project alone. Moreol er, the 

decision as to the type (i.e., base load, interrne8iate or 

peaking) and location of generating facilities, s ould be 

made on a unified basis so as to achieve the greatest 

benefit for the total system. Also, transmission facilities 

should be sized and built, not only to serve a pa~ticular 
I 

utility, but also to promote interconnection and oordinated 

operations among all utilities of the region. h 

coordinated long-term planning cannot only reduce the per-

unit capital expenditures of all utilities involved, but it 

can also help a total system achieve operational efficiency 

and improve reliability. 
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1. Current o:eerationsand Planning. 

- 5 
a. Colorado Systems 

Retail electric service in Colorado s furnished 

by 62 electric util i ties ccrnpr ised of three in estor-owned 

power canpanies, 29 distribution rural electr.i 

aSSQ'ciations, and 30 municipally owned electri utilities. 

Colorcrlo wholesale p:>wer is supplied to ve-described 

distribution systems by five utilities: n Area power 

Administration (WA1?A), 1?ublic Service Company f. Colorado 

(Public Service Company), Colorado-Ute Electri Association, 

Inc. (Colorado-Ute), Tri-State Generation & Tr nsmission, 

Inc. (Tri"':State), and platte River Power AU.tho ity (Platte 

River) • 

The 1977 Colorado electric load was 

megawatt-hours wi.th an estimated diversified s 

demand of 3,781.3 meg awa tts. In order to serv thi s 1977 

load, t he below util i ties had ava il able capaci 

follows: 

5 
This. info.rmation is compiled from the Commissi 

Staff report, Colorado Electric 1977-1987 Su 1 
which is apart of the Commission's records and 
official administrative notice is hereby taken. 
is attached as Appendix A. 

6 . 
AdJusted for summer operating conditions. 
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fJT ILITY l 
Public Service Company 2,440 

Southern Colorado Power 106 

Colorad O-Ute 

Tri-State 

Ci ty of Colorad 0 Spr ings 

Platte River 

All Other Municipals 131 

TOTAL 4,006 

The total Colorado electric generating capability 

is ccrnpr ised of: 71 percent steam f 14 percent internal 

combustion turbines, 11 percent conventional hydro and 4 

percent pump storage hydro. The steam, internal canbustion, 

and canbustion turbine un its wh ich are fossil fUI led were 

I fired 82.9 percent by coal, 15.6 percent by natu al gas, and 

1.5 percent by oil. 

By the end of 1987, Colorado utilities now plan to 

nearly double available generating capacity. Such will be 

accamplished by adding 3,820 MW, comprised of 3,290 MW steam 

(fossil), 200 MW pump storage hydro and 330 MW steam 

7 
(nuclear). Thus, by the end of 1987, Colorado I tilities 

will have a total available generating ~apabilitl of 7,826 

MW; with 77 percent of such capacity steam (fossil), 7 

percent internal canbustion turbines, 8 percent conventional 

hydro, 4 percent pump storage hydro, and 4 perce t steam 

(nuclear) . 

7 
The nuclear facility listed is, of course, Publ'c 

Service's Fort St. Vrain station which was not i service 
at the time of the Colorado Electric 1977-1987 S pp1y Survey. 



the ad lantage to Mention should also be made of ] 

Colorado utilities of the availability of hYdrO, and ,pump 

hydro storage capacity. If hydro storage capacity lS 

available to Colorado utilities as a peaking reJou~ce, B it 

c an be coord i na ted wi th thermal un its so as to ax 1m 1 ze the 

effective capacity of both types of units. Fur ,her, a 

pumped storage hydro unit, such as the Cabin Cr lek facility 

operated by Public Serv ice Company, allows this system both 

to pump wa ter dur ing off-peak hours wi th then available 

thermal units, and at peak hours to generate el ctricity by 

releasing the stored wa ter. Such resources are ex tremely 

helpful in minimizing the cost of electricity to the 

consumer but, as discussed below, they should be managed on 

a more systematic and coordinated basis. 

b. Power Pools 

The above-described Colorado power systems do not 

operate in isolation. There are presently two p wer pools 

in Colorado: the Inland Power Pool (IPP) and th Colorado 

Power Pool (CPP). The membership of IPP include ,Public 

Service Company, Colorado-Ute, Platte River, Sal River 
I 

Project, Tri-State, the City of Colorado springsl Department 

of Public Utilities, and WAPA. The membership o~ CPP 

includes Public Service Company, Southern cOlora1o Power, 

the City of Colorad 0 Spr ings Department of Publ+ Util ities, 

and the Ci ty of Lamar. In general, the purpose of IPP and 

CPP is to share the reserves and resources of th entire 

pool. By such sharing, the reserve r8:.1uirement of each 

pool member. is minimized. One of the major adva tages of 

Bcurrently, WAPA imposes restrictions on its hYdlo 
capacity which prevent its full utilization as alpeaking 
resource. See Discussion in Part III-B-l, infra

l 
I 
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power pooling is that each pool member, in 

draw upon the power reserves of other pool when it 

cannot meet its demand wi th its own resources. r example, 

should one member experience an unscheduled outag of a 

generating facility, such utility may then draw u n the 

power reserves of other pool member utilities. 

addi tional benefi t of power pooling is that membe 

pool coordinate the scheduled maintenance of gene 

units. However, in Colorado maintenance scheduli is not 

done with a view toward minimizing cost 

primarily to assure that minimum levels of spinni reserves 

are ma~.ntained. 

The advantages of such power pooling ar angements 

are evident. However, it is the view of the Comm'ssion that 

more coordination, cooperation, and power pooling among 

Colorado utilities could be and should be en. 

Presently, no central clearinghouse ex i sts rol and 

monitor daily unit canmitment and economic h of 

genera ting units throughout the service areas 
of Fl 

members. In fact, Colorado has three separate co trol 

areas; namely, one operated by Public Serv ice Com any, one 

operated by WAPA IS Mi ssouri River Basin (MRB) and one 

operated by WAPA's Colorado River Storage Project (CRSP). 

Thus, the coordination of the hydro resources of APA with 

the thermal resources of Public Serv ice Company a d other 
. ; 

pool members can generate economies which nd the 

rela tive capaci ties of each pool member. However the lack 

, 9 
of a conso11dated control center precludes the f 11 

9 
The Commission realizes that an impediment to 

establishment of one consolidated control center s the 
reluctance of one or more utilities to delegate e~fective 
control of their own generating units, which the ~stablish­
ment of a consolidated control center would entail. 
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realization of all the potential benefits of wer pooling 

on an on-going basis. In other words, the rec rd herein 

makes it clear that operational 

pool members does not occur on a real-time, au omated basis 

which would be directed toward minimizing prod ction costs 

fo r the reg ion. 

c. Bilateral Arrangements 

In addi tion to the power pooling agreements 

mentioned above, Colorado util i ties are governL by numerous 

bilateral interconnection agreements. These a~reements 
permit the contracting utilities to interconne1t their 

transmission systems with the transmission sys ems of other 

suppliers. Such arrangements result in more r liable 

service to the utility customers. Moreover, ary such 

interconnection agreement provides a vehicle f<Dr reciprocal 
I 

wheeling arrangementswhereby each utility mayldeliver power 

to loads of another utility. This represents another 

. h' . f d l' I.. lnstance w ereln constructlon 0 up lcate trarSml.SS10n 

lines is avoided, with consequent savings. Fo example, 

WAPA, Public Service Company, and Southern cOllrado Power 

wheel power to Colorado-Ute loads, and COloradLute, in· 

turn, wheels power to the loads of those same ~wer 
suppliers. 1 

In terconnected system operation perm . ts a 

participating utility to purchase, sell, and eJchange power 

and energy with other power suppliers when neclssary. Such 
I 

transactions may occur through an outright sal~ of capacity 

and eneIXjY, or may involve a simple exchange W1erebY one 

utility provides energy to another utility at a given time 

and recalls energy at a mutually agreeable tim.. For 

example, Colorad o-Ute has rece ived powe rand e ergy from 

-61-



WAPA during periods when Colorado-Ute's Hayden nits have 

been forced or scheduled out of· service. This' loaned" 

power and energy is then returned to WAPA by Co orado-Ute 

during periods when excess thermal capacity is vailable on 

the Colorado-Ute system. Public Service Compan and WAPA 

have a similar agreement. 

Nobd thstanding the foregoing, it is lear that 

Colorado utilities have not taken advantage, to extent 

possible, of the many available opport~ities f r 

coordination which such bilateral agreements ca provide. 

Moreover, if such currently existing bilateral reements 

were mult.ilate·ral in nature, rathe]::, than bilate 

possibilities for benefiting Colorado's consume be 

enhanced. In' short, the more resources that CEl be utilized 

in a coordinated and cooperative manner to supp given 

Colorcrlo load, the more efficient and' effective ill be the 
10 

match between power supply and power demand. 

d. Long-Tenn Planning 

Most power planning generally is acc by 

each individual utility anticipating its own fu 

requirement. However, some planning coordinati n is evident 

among Colorado util i ties. For example, the Wes rn Systems 

Coordinating Council (WSCC), wh ich is an association of 

electric utilities in the western part of the united States, 

provides a mechanism for voluntary planning arno util i ties. 

10 
In highly integrated' pools, coordination of al the 

resources occurs as if those resources were own by one 
utility company, and no pool participant knows 0 is concerned 
whether it is buying or selling. at any given momnt. Recon­
cil ia tion of transactions is made after-the-fact in accordance 
with contract formulae which assure that each pa: ticipant's 
position is maintained at a level which it.would have main­
tained without such contract. New England Power Pool 
provides one such example. 
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While WSCC has initiated and coordinated many i novative 

projects, such innovation principally has invol ed West 

Coast utilities rather than Rocky Mountain Powe Area (RMPA) 

utilities. Finally, there are numerous ad hocrrangements 

and neg otia tions among various Colorad 0 ut il i tils concerning 

11 
the planning of p:>wer in and around the RMPA. 

However, the record in this proceedin evidences 

the absence of a formal and unified approach to long-term 

power planning in Colorado. Other regions of t e nation no 

longer rely upon ad hoc, bil.a teral pI ann ing arr ngemen ts, 

such as those which generally govern utilities 'n Colorado. 

Instead, many 0 ther reg ions in the coun try have adopted a 

varie ty of mul tila teral or pooling arrangements. Pooling in 

other regions has served as a continuing mechan'sm for 

identifying problems, expedition of the negotia ion of 

problems and affording all affected utilities access to the 

planning of, and participation in, new bulk power resources. 

In short, it is only by coordinated planning, wh ich looks to 

the whole Colorcrlo power picture, that the expan ion of 

Colorcdo's bulk power supplies can proceed in a fashion 

calculated to meet consumer need. Also, only b such 

plann ing can the state IS ut il i ties be expected prov ide 

electrical service to Colorado customers at the owest 

possible rates. 

11 
The difficulty is that projects are sized, designed 

and constructed by one or a few utilities which hen market 
their excess after such planning is completed. his leads to 
obvious suboptimal ity. See Chapter 10 of the Na ional Power 
Grid Study for a further discussion of the need or more / 
coordinated planning in ColoradO. 
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2. Probleml3 of Further Coordina-tion 

a. operations 

Achieving the optimal power operation 

characteristics which are the outgrowth of will 

not be accomplished free of problems. The firs , and 

perhaps foremost problem, is that Colorado's uti ities view 

their respective systems as largely self-containE;!Ci and self­

sufficient. This selt-contained and self-sufficient outlook 

da tes from the time when the resources necessary to supply 

electricity were inexpensive, and the concanitant need for 

power coordination ana cooperation among util i ti s wa s not 

pressing. Furthermore, the Colorad 0 public/pr iv te pJwer 

di sputes wh ich occurred in the 1950s and 1960s so 

contributed to the cctnpartmentalizea at-titude of Colorado's 

bulk power suppl iers. Even though the condi tion wh ich 

previously led to this self-contained outlook on the part of 

Colora] o' s ut il i ties no longer ex i sts, the 

framework which evolved from these earlier 

remains. For example, 'l'ri-State (as do 

ctual 

ions still 

firm power 

customers of WAPA) purchases power from WAPA at ates of 

delivery which are propC?rtional to _Tri-State's t tal demand 

("load pattern service"), whereas deliveries in peaking 

mode would be more va.luable to Tri-State now and in the 

future. However, CRSP insists upon load pattern service so 

that it may close its hydro units from time to t' e and thus 

purchase thermal energy during Tri;"'State's off- periods. 

Both the above-mentioned off-peak purchases and aintenance, 

performed by CRSP and the util i ties served by CR, P -are not 

expressly planned to coincide wi th the availabil of less 

costly thermal energy. Accordingly, any savings realized-_ 

through existing coordination arrangements are r 
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.. 
less than what could be realized by consolida ion of 

existing control areas. The consolidation of control areas, 

to be most cost effective, should operate and manage the 

control area's resources on a "one-system" ba 

More appropriately, CRSP should be 

serve a specified level of customer loads (en 

to 

capaci tyro This goal could well be achieved y an agreement 

among the parties that CRSP would serve such customer 

level and that CRSP's generation woul,d be dis atched by a 

consolida ted control center in a way that max' ize sits 
* 

value to the region as a whole. Currently, C SP first 

,acccmmoda tes the needs of its customer util it' es and then 

prov ides power to noncustomer utilties. Such a re$ul t means 

. tha teach nonfederal system now a ttempts to optimize the use 

of its resources on a bilateral basis. The mission finds 

tha t such approach fo reg oes the syn erg i sm wh ic the 

Commission expects and desire's to result from 

canprehensive, multilateral arrangement. 

Colorad 0 and the Rocky Moun ta in n have 

geographic characteristics which may 'present 0 stacles to 

further coordination among util ities. regard, the 

rugged and moun ta inous terrain of Colorad 6 cre tes problems 
12 

for construction of transmission facilities. Apparently, 

fewer rights-of-way are now available through he mountain 

passes, wh ich makes interconnection beyond tha now existing 

more expensive. However, we find, that present y existing 

transmission facilities within Colorado are ad quate for 

most, if not all, coordinated operations. A m jor obstacle 

to full power coordination among utilities in he region is 

12 
The Colorado terrain requi res that the limi t d rights-

of-way across the Rockies be planned and desig ed to acccrnmo­
date reasonably the needs of all the state's u ilities and not 
merely the needs of the proponents of new tran mission. 
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the lack of transmission facili ties continuing cross state 

lines, pr imarily to the north and south. We f ther 

recognize that the great distances between load centers in 

Colorado and the other regions of the West 

interconnection and coordination difficult but till not 

impossible. While Colorado utilities, of cours , must be 

concerned about the reliability of their respec iva systems, 

the distance and terrain problems perhaps can b alleviated 

by more extensive agreements for joint construe ion, 

di splacement, and wheel ing • 

The current power pools are daninated by one very 

large supplier -- Public Service Company of Col rOOo. This 

situation results in a potential disparity between the power 

pooling benefits achievable by the customers of the large 

ut.il i ty (Public Service Company) and those ~a:chi able by the 

customers of the smaller utilities. Small syst s, 

relatively, will benefit more operationally fran 

coordination than large systems will benefi t.wever, the 

incremental cost of cooperation to large is 

relatively small and to small systems is ly great. 

This situation can be ameliorated by coordinatio agreements 

which will II spli t-the-savirtgs" (not neces'sarily n a 50 .... 5Q 

basis) and thus reco;;Jnize the above cost and ben fi t 

differ.encas. Furthermore, such coordination agr 

should include non-Colorado utilities, so that C 

ut il ities can look beyond the boroersof. Colorad for 

similar load and size IX>wer pool.participants. uch "multi-

state" power pools would provide benefits to all 

involved • With development of adequate'transmis ion ties, 

pr ime cand id a tes fo r inc Ius ion in a II mult i- s ta te" pool waul d 

be Public Service Company of New Mexico, na Public 

Service Company, as well as utilities in Califor ia and the 

pacific Northwest. 
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As previously discussed, the beriefi t of 
13 

coordination increase. as more parties particip te. A 

significant impediment to increased coordinati n of 

Colorado's utilities is that there are numerou parties, not 

subject to regulat.ion by this Commission, whos cooperation 

is crucial to· the achievement of operational e ficiencies 

which may be achieved through coordination. r example, as 

the description of the Colorado power system. d monstrates, 

WAPA is one of the pr ime suppl iers of electr ic ty in 

Colorado. Furthermore, WAPA has one of the mo t flexible 

types of pOwer generation facilities, namely, ydro. WAPA's 

operations are .not subject to the jur isdiction of this 

Commission.. Tri-State is .another major transm ssion utility 

in Colorado which, because of its interstate 0 erations, 

heretofore has not been considered subject to he 

jurisdiction of this Commission. Platte River has also been 

cons idered beyond Commission j ur isd iction beca 

municipal ownership. A non-Colorado utility t 

participate beneficially in any pooli.ng arrang 

beyond the jurisdiction of this Commission. 

Commission has no authority to require coordin 

.utilities not subject to our jurisdiction, but can only seek 

to persuade such nonjurisdictional utilities of the benefits 

of coordination with those utilities which are subject to 

our j ur isdiction. 

13 
A corresponding drawback, we are informed, is that 

the pace of negotiations slackens as more parti s participate. 
Accordingly, in order to be workable, pools sho ld av.oid 

.. legal mechanisms \vhich may require something mo ethan 
majori ty agreement of the pool members so as to preclude 
deadlocks. 
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b. Planning 

planning, as well as operations, presen s 

problems. Apparently, municipal utilities have e perienced 

obstacles in constructing and operating facil i tie outside 

of their service territories. Because municipall owned 

systems are nontaxable, authorities in other juri dictions 

are often hesitant to grant required construction permits. 

The above circumstances. make prospective joint ve ture 

participants reluctant to include municipalities· s joint 

venturers, in that inclusion of such may well pre ipi tate 

costly and time-consuming legal disputes. 

There is also concern that Colorado, ei her 

through the executive branch, or through this Com ission, 

will not permi t a non-Colorado-based util i ty to o· mbre 

than 50 percent of a Colorado project, unless the 

state utility submits to Co.loradoregulation. Su 

parochial stance CQuid not only result in an adve 

upon coordinated planning and participation by no ..... Colorado 

utilities, but might result in retaliatory measur by other 

states. Accordingly, this Commission hereby stat s that it 

intends to avoid any actions wh ich will encumber oordinated 

planning for bulk power resources by Colorado and non­

Colorado utilities. 

3. Required Action 

While the record in this proceeding by 

prov ides an adequa te basis for this Commission to 

jurisdictional electric utilities immediately to 

fully coordinated planning and operational power 

record does provide sufficient evidence for the 

plement a 

heme, the 

mission 

to order certain preliminary steps. The record i clear 
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tha t there is now no central i zed and au toma ted operational 

coordination among Colorado utilities, nor is tlere formal 

coordinated planning for new bulk power resourc s. As 

indicated above, a number of possible constrain,s now exist 

which may well hamper the achievement Of Planni1g and 

operational coordination; however, the Commissi,n does not 

believe that these constraints are insurmountable. In fact, 

I utilities in other states, faced with similar plJ'oblems, have 

overcane them and have achieved significant sav~ngs for 

their consumers. j 
In order to determine whether the ben fits to be 

I 

derived from a system of coordinated planning ajd operations 

among utilities in this region outweigh the cos s, it will 

be necessary to perform a production cost study. In 

essence, such a study should assume consolidate planning 

and operations among Colorado utilities, as weI as certain 

. other util i ties in the reg ion, in order to de terine whether 

savings can be achieved by such utility coordinjtion. Any 

projected savings should be canpared wi th the ~erived, costs 

of achieving coordination, i.e., the costs of 1 creaslng 

transmi ssion ties and addi tional control centers, staff ing , 

canmunications, and all associated costs. 

Performance of such a study will be 

should not be undertaken by a sing le util i ty. 

ensive and 

ther, the 

costs of this study should be assumed by all parties that 

stand to benefi t. Parties to the study would in lude: 

Colorcdo jurisdictional electric utilities, Tri- tate,. 

Platte River, WAPA, and other non-Colorado utilities that 

may be likely candidates for coordination, eithe in terms 

of planning or operations. In order to facilita e the 

participation of such parties, this Commission w'll arrange 

an informal meeting of all the appropriate parti s, and 
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therein discuss the parameters of the study and the role of 

all parties therein. We believe that the VOlUnrary approach 

is the first step in the proper direction. If puch 

voluntary cooperation is achieved,'" it will not be necessary 

for the Commission to then mandate such a study by those 
14 

u t il i tie s sub j e c t to its j ur i sd i c t ion. 

As the resul ts of the power productiO[ study 

becone known, the Commission will implement pro edural 

changes in its regulation of jurisdictional i ties. Such 

changes will be designed to encour age, to the x imum extent 

possible I coordinated planning and operations ong all 

jurisdictional utilities. For example, as part of any 

quarterly fuel cost adjustment or purchased pow r adjustment 

hearings before this Commission, the applicable utility will 

be required to demonstrate that the unit commi!ent and 

economic dispatch decisions, embodied within ~h fuel mix 

utilized and firm purchases made, were coordina ed with 

other utilities to the maximum extent fOssible. Further, in 

future application proceedings for a certificat of public 

convenience and necessity, a.nd application proc edings for 

approval of the issllance of securities, the uti ity 

applicant will have the burden of demonstrating tha.t the 

generation or transmission facIlity proposed,.o for which 

financing is being sought, has been planned in oordination 

wi th other Colorad 0 util i ties and meets the s of the 

Colorado system .as a whole. The purpose of regulatory 

14 
It should be noted that Sec-tion205(b) of PUR A 

requires FERC, in consultation with the reliabi ity councils, 
the secretary of the Department of Energy and t e electric 
utility industry to study the benefi tsof pooli g arrange­
ments and report its results to the President a.d Congress 
wi thin 18 months of the enactment of the Act. he proposed 
Colorado study will provide specific answers to the problems 
of implemen ta tion in ttli s reg ion, but shoul d a1 0 be timely 
and useful for· purposes of the broader federaltudy. 
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modificatiOns, which will be implemented six n ths from the 

effective date of this Decision, is to encoura e Colorado 

jurisdictional utilities to pursue the.benefit of 

coordinated planning and operations. 

Finally, to the extent that cooperat On from the 

jurisdictional utilities, as well as cooperati n from those 

outside interests necessary to achieve a unifi d. approach on 

the matters is no.t forthcoming, the Commission will attempt 

to secure implementation of the needed changes through 

appropriate legislation or other regulatory mo es. 

Involuntary alternatives, of course, will not rovide the 

flexibili ty that a negotiated and cooperative will 

and , accordingly, should be viewed as a less d sirable 

approach. 

D. 

LOAD MANAGEMENT 

Having discussed the power supply qu stion in the 

previous section dealing with resource managem nt, it is 

.appropriate to discuss the issue of power dema 

deal with load management. Load management is any method of 

altering or controlling a utility's timing or of 

its customer load •. The purpose of load manage 

directly to reduce a given utility's system pe 

time will allow the utility to reduce its capi al 

over 

expendi tures for generating and transmission f As 

discussed below, load management can be effect ated directly 

by the utili ty, wi thout customer involvement, 

management can be left to the discretion of th customers of 

. the ut il i ty. 
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The most valuable type of load managelent to the 

utility is that which allows it to interrupt co sumer 

service without notice, without limit of durati n or 

repetition, and at the sole discretion of the utility. The 

availabili ty of a high number of separate interruptions of 

long duration are desirable attributes for a utility system 

under emergency condi tions, particularly where he revenue 
I 

lost by interruption is less than the utility1sjcost of 

purchasing emergency power to prov ide such serv ce. By 

contrast, load management (or interruptibility) which is 

fully within the control of the- customer is of uch less 

value to the utility system. In such circumsta ces, the 

utility assumes the risk that the mechanism (or customer 

thought processes) for curtailing demand will n t be 

effective when such curtailment is most reqUire1' i.e., 

dur ing peak demand time per iods. 

From the point of view of the consume , load 

management which is within the sale control and discretion 

of the utH i ty imposes severe restraints e consumer's 

freedom to determine when and if he will use po era The 

most desirable method of implementing load mana ement is for 

the utility in question to offer the consumer a alternative 

rate schedule which provides the utility with t e option of 

curtailing or interrupting service at its sole iscretion. 

Such a rate appropriately would be priced below an alternate 

rate for similar service wi thout interruption. Should the 

consumer have the inclination, or the available technology 

to take advantge of the favorable rate, the con umer could 

do so. However, if, for whatever reason, the c9nsumer 

desired firm power, that option, at a higher prilce would be 

available. 
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The theory behind the above approach ~s that 

economics, as well as developing load managemenJ technology, 

would induce more and more cu~tomers to select Jnterruptible 

rates. As more utility customers select interrptible 

rates, the utility would then be in a position, by the "flip 

of a switch," to reduce load during peak periods, rather 

than firing its peaking generating un its or puchasing 

expensive outside power. Furthermore, by implem nting such 

load management techniques the affected utility would not be 

vitally concerned regarding the question of peak shifting. 

By implementing interruptible power rates, power demand will 

be reduced absolutely during the peak, with litt e of such 

peak demand being shifted to off-peak time perio s. 

The technology requi red for the above pproach to 

load management is both direct and is now in Widrspread use 

elsewhere. Any utility can control the entire load of any 

customer, or of' any particular energy-consuming evice of 

that customer, by the use of several techniques uch as: 

radio signals, high-frequency impulses carried 0
1 

er.power 

lines, low-frequency ripple signals transmitted fver the 

power lines, or pulses transmitted by means of ah 

independent communication channel. If determine to be 

cost~effective, the cost of the installation of uch devices 

should be borne by all the implementing utilitY'J 

ratepayers, in that interruption capability of a utility 

benefits the utility system as a whole, rather .tran merely 

the customers that select such service. 

Over the long term, load management cor troIs may 

be a more effective means of controlling demand ,han time­

of-use rates. Since demand can be affected by ulpredictable 

we ather, load manageme n t controls can be more fl x ibly used 

to match the demands of consumers with system ne ds than 
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inflexible, established time-of-use rates. Also, load 

management may be more cost-effective than -use 

rates, in that such rates do not require the inst llation of 

storage devices or other equipment necessary to rrspond to 

time-of-use rates by consumers. Further, interrutible 

rates eliminate the need for the utility to dete ine the 

costs of serv ice dur ing di fferen t time s of use. • n 

addi tion, load management has relative certainty s to the 

magnitude of shift from peak to off-peak demand, s 

contrasted wi th time-of-use rates which are uncer ain. Load 

management provides the opportunity for an absolu e 

reduction on peak wi thout pny significant shift 0 such 

demand to other time periods, whereas time-of-use rates 

appear to shift peak demand to other time periods Finally, 

the affected utility is aware of its inventory of 

interruptible customers and such inventory is ava'lable at 

any given time. Thus, such utility can utilize 1 ad 

management techniques at any given time in order 0 maintain 

a particular level of reliability with less gener ting 

capaci ty, by selectively reducing levels of servi e to 
15 

particular customers at specific times. 

1. Requirements of PURPA 

As mentioned above, load management is he subject 

of one of the federal standards established by PUiPA. 

Section lll(d) (6) of PURPA provides that each elertric 

utility shall offer to its electric consumers suc~ load 

management techniques as the appropriate state re u,latory 

authori ty has determined will: (1) be practicabl and cost-

15 
In other words, load management techn iques, or 

interruptible service may be considered as the eq ivalent 
of a preplanned ser ies of rota ting blackouts. 
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effective, as determined under §115(c) of PURPA, 2) be 

reliable, and (3) provide useful energy or capaci y 

management advantages to the utility. Section 11 

further provides that a load management technique be 

determined by the state regulatory authority to b cost-

effective if: (1) such technique is likely to reduce 

maximum kilowatt demand on the electric d (2) the 

long-run cost savings to the utility of such reduc ions are 

likely to exceed the long-run cost to the utility ssociated 

wi th implementation of such technique. RPA, in 

§lll(d) (5) requires each electric utility to offer to each 

industrial and commercial customer an interruptibl rate 

which reflects the cost of providing that service 0 such 
16 

class of customers. 

As set forth in the general discussion 0 load 

management above, there are significant utility be to 

be derived from the implementation of load managem nt in 

general and interruptible rates in particular. Ha ing'fully 

considered the load management and interruptible r tes 

standards herein, the Commission determines, as se forth 

below, that it is appropriate to implement both such 

standards, and in such manner carry out the purposes of 

PURPA as well as our own goals of regulation.' As t e 

following discussion will indicate, at the present ime, the 

Commission finds that interruptible rates, as 

management technique, will likely be the most cost- ffective 

of the various load management techniques. However that is 

not to say that by favoring interruptible rates, 

Commission rejects other load management devices or 

16 
Even though interruptible rates are considered a 

separate standard from load management in PURPA, we 
consider the former a subcategory of the latter. 
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techniques. Rather, the Commission believes th t with 

regard to the area of interruptible as wi th 

other load management areas, implementation d be 

deliberate but cautious and thus those load man ement 

techniques having the highest cost~effectiveness should be 

first implemented. 

2. Interruptible Rates 

Despite the potential for significant savings that 

can be achieved by the implementation of interru tible 

rates, the use of interruptible rates by 

Colorado has been insignificant. For 

Service Company has a so-called· "cur tailable" rate wi th CF&I 

Steel Corporation. Said rate is denominated "cu tailable" 

by the parties because it is something less ambitious than a 

tr~e interruptible rate. The referencedble rate 

allows Public Service Company to curtail service to CF&I for 

up to 600 hours per year. History has shown that the actual 

curtailment of CF&I's power, on a yearly basis, as been 

substantially less than the 600 maximum allowable hours. 

The record in. this proceeding does not indicate that any 

other utili ty, supplying an industrial or large . ommercial 

customer, has offered or negotiated an interruptible rate, 

or promoted such as potentially beneficial both to the 

system and the customer. The only other signifi ant 

Colorad 0 movement, e stabli shed herein, toward in terruptible 

rates involves the efforts of sorne·distribution EAs to 

grapple wi th the increasing summertime peak caus d by 

irrigation customers. For example,-at the time hat Y-W 

Electric Association, Inc. (Y ..... W), filed its testimony 

herein, it was ~n the process of installing util'ty control 

shutoffs for electric service to 49 irrigation w lIs. It 
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... 
was further established that Y-W offers well wners received 

a reduced interruptible rate to induce them t utilize 

interruptible service. One-seventh of the 10 d imposed by 

the referenced 49 wells will be subject to shltoff by Y-W 

each day. As Y-W' s demand reaches peak level , the 

interruptible wells will be shut off on sched the 

peak demand ends. The above method of load m nagement saves 

no energy (because the same amoun t of pumping must be done 

in any event), but it does allow the requisit level of 

pumping to be accompl i shed wi thou t increasing peak 

demand. However, with the two noted exceptio s, Colorado 

utili ties have not encouraged the use of inte ruptible rates 
17 

to any great extent. 

There are several prime areas with 

interruptible rates which this Commission believes should be 

pursued by the utili·ties subject to our jurisdiction. 

Industrial customers provide several advantages and 

opportunities for the implementation of interr ptible rates. 

The loads of industrial.customers typically are very large 

and have grown rapidly in recent years. Thus, industrial 

customers provide a significant potential bene it of peak 

shaving to the utility. Most utilities have w or a 

1 imi ted number of industr ial customers, thus requi red 

incremental investment in control and metering equipment 

needed to implement interruptible rates is eco omically 

feasible. Moreover, most industrial customers re 

sophisticated and often can design their opera ions to 

accept interruption on a limited basis. Also, the evidence 

17 
The Commission is mindful of Public Service 

Company's pumped storage hydroplant and WAPA's planned addi­
tion to the Mount Elbert pumped storage hydrop ant, each of 
wh ich creates benefi ts similar to an off-peak . nterruptible 
load. 
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in this proceeding demonstrates that the indust ial load 

makes a significant contribution to the yearly nd daily 

peaks of several Colorado util i ties. 

Commercial air conditioning is a like y candidate 

for interruption. Many summer peaking Colorado utilities 

have a number of large canmercial loads occasio ed by air 

conditioning. The utility with the ability to "nterrupt 

such loads can realize significant benefits. A though there 

are usually more large canmercial customers tha industrial 

cust?mers, the number of commercial customers i 

sufficiently limited that the installation of c ntt-ol 

technology should not be an undue expe.nse, when anpa.red wi th 

anticipated benefits. Present technology now a ailable will 

allow phased interruption by utilities without ignificant 

interference with·canmercial customers' summert 

needs. The util i ty would have the option of in errupting 

only a portion 0:1; its interruptible canmercial 

for, say, 15 minutes of the hour, interruptingnother 

portion for another 15 minutes, etc. The evide ce in this 

proceeding demonstrates that summertime peaking utilities 

typically have a large canmercial air condition'ng load at 

the time of the system peak. For ·examplei Publ c Service 

Company, which is a summer-peaking utility, 

peak in the late afternoon, wh ich indicates 

condi tioning load of some consequence. 

riences its 

mercial air 

Irrigation customers of many summer­

utilities have became an increasing proportion 

summertime peak. As wi thindustrial and canmer 

customers, irrigation customers have significan loads 

during a utility's peak hours. As implementati 

irrigation interruptible rate by Y-W demonstrat 

irriga tion customer can take advantage of an in erruptible 
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rate by managing his load. If the rate is made ttractive 

enough, irrigators may install storage facilitie so that 

"they may obtain the same amount of water over aiven period 

ercial air of time. Similar to the situation involving 

conditioning, the utility could establish an rruptible 

rate whereby the interruption would not cause a ignificant 

impact upon the customer. For example, Y-W empl ys a phased 

"interruption" of its irrigation customers. Commission 

believes that interruptible rates should be expl red fully 

by those utili.ties having heavy irrigation loads 

Winter-peaking utilities, such as Colo 

should explore ~~e cost~effe~tiveness of interru tible rates 

for the customer clasSes primarily contributing 

peak. For example, residential and commercial heating 

as well as water heating are likely candidates 

interruptible rates for a winter-peaking utility. However, 

the record in this proceeding is not sufficient 

implementation of such rates for customers of wi ter-peaking 

utilities without further study. Thus, 

expects_the utilities in winter-peaking systems t study the 

customer classes contributing to winter peak and the types 

of service which will be most appropriate. for int rruption. 

However, the record does demonstrate po ential 

benefits to many Colorado utilities from the imme iate 

implementation of voluntary interruptible rates f r 

industrial loads, commercial air conditioning loa s, or 

irrigation loads of any consequence. 

Commission will r~quire each utility 

Accordingl , the 

develop interruptible rates for its industrial, c 

B to 

or irrigation customers, as indicated, based upon rate 

design criteria "set" fOrth in Appendix C, and file said- rates 

in its next general rate proceeding, but not late than six 
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months after the effective date of this Decision. In su~h 

filing, the affected utilities, also may submit eVidence 

which, in their opinion, would document their connlusion 

that the implementation of such voluntary interru~ tible rate 

would be inappropriate. Appendix B also contains a list of 

utilities for which the Commission finds that int rruptible 

rates for designated classes are not appropriate nd the 

reasons for that finding. 

E. 

CO-GENERATION 

Co-generation refers to the production f both 

I heat and electricity from a single plant. The pr0cess of 

generating electricity is generally inefficient it that 

approximately one-third of the heat utilized for IrOduction 

results in net electric power for other use while the best 

input of the remaining two-thirds is lost. propoillents of 

co-generation urge that use of this "lost heat" fJr 

beneficial purposes would materially solve the en ironmental 

problems created by heat rejection, would contrib te to 

conservation efforts, and would yield substantial. general 
I 

benefi ts. Also, the production of process .steam alone is 

less efficient than steam production in combinati n with 

steam for use in generation of electricty. 

Superficially, the above position, with respect to 

co .... generation, appears reasonable. However,· subs antial 

technical problems in terms of plant loc.ation, de ign 

construct of plants, the pressure at which proces 

18 
Process steam is defined as "steam produced for 

heating, drying or as an ingredient in any indust 
process." Process steam is typically produced an 
at much lower pressure (400 psi) than steam produ 
for use in turbines (1000 psi). 
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to be used, the level and $ truc ture of backup cO t, and the 

price a co-gene1;:"ator will receive for any excess energy that 

will be sold to a utility.all suggest that major 

difficulties to the implementation of co-generat'on can be 

anticipated. There are also other difficulties hich appear 

,to be insti tutional. For e-xample, many who migh otherwise 

pursue co-generation al ternatives are uncertain . s to the 

extent to which ,their regulatory involvement wit this 

Commi ssion and FERC would increase. The passage of PURPA 

and the promulgation of FERC's regulations conce ning co-

generation, discussed below, should dispel much f this 

uncertain ty. 

Although co-generation is not a new cept, it 

now 'seems to be receiving renewed attention. In 1950, co-

-generated electricity accoun'ted for 17 percent 0 the U.S. 

total. In 1974,however, co--generation supplied nly 4 

19 
During this earlier period, percent •. the bene its of co .... 

generation largely were ignored primarily becaus of the 

declining costs of elec.tricity. With increasing electricity 

costs,' a growing public concern regarding energy 

conservation and the environment, and the uncert inties with 

regard to the supply of natural gas and oil as .b iler. fuels, 

the benefi ts of co-generation appropr ia tely are eing re-

examined • 

1. Federal Requirements 

Section 2l0(.a) of PURPA requires PERC 0 develop 

rules by which utilities shall carry out their n wly created 

obligation to offer to sell power to, and buy po 

19 . 
Kirschben, J. Dicken, liThe Co-generatIon Movem nt 

is ~icking Up Some Stearn,1I National Journal, Jan ary 15, 
1977, p. 103. 

-81-



qualifying co-generation facilities. Sales by t e co-

generator are limited to sales at wholesale for esale, 

except insofar as state law permits co-generator to make 

retail sales. Section 210(b) of PURPA requires ERC, in 

developing its rules, to ensure that the rates f r util i ty 

sales to qualified co-generators be just and reajOnable to 

other utility customers, in the public interest 1nd 

nondiscriminatory to small power producers or co-generators. 

The above requirements are expressly interpreted in the 

Conference Report at page 97 thereof. It is ina' cated that 
\ 

such requirements are not intended to subject small 

power producer or co-generator to the type of ex 

which typically is given electric utility rate 

in determining what is the just and reasonable r te to be 

received for electric power. In defense of high r than 

normal profi ts wh ich a co-generator or small pow r producer 

may experience by virtue of its dealings with a tility, the 

conferees noted: (1) the co-generator operates n a 

competitive market and is unable to raise prices on the 

products wh ich it pr imar ily manufactures, and (2) Congress I 

in tention to encour age co-generation. However, a safeg uard 

is provided to utilities in that a ceiling is es ablished on 

the price a utility must, if ordered, pay for th power it 

buys from the small power producer or c~generat This 

ceiling provision only limits the price which a tility must 

pay for power and does not preclude arrangements in which a 

utility pays more for other benefits.· For example, a 

utility may pay more than the ceiling price in r cognition 

of the fact that the purchased energy is accanpanied by or 

creates usable and dependable capacity. acity 

available in Colorado makes this a possibility. 
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PURPA provides that FERC must consul with state 

commissions and prescribe rules to encourage c -generation. 

State cannii ssions must implement FERC co-gener tion rules 

within one year of their adoption. However, c generation 

is not one of the federal standards that must e considered 

by state regulatory.canmissions pursuant to §l l(d) of 

PURPA. 

2. Record in this Pr.oceed ing 

All the utilities in this proceeding were silent 

on the question of co-generation, as were indu trial and 

. commercial parties.' Yet the Commission believ 

subject must be given serious consideration, i that 

Colorado may have numerous potential opportuni ies for 

developing co-generation facili ties, both publ' c and 

private. Accordingly, the Commission will ord r all of its 

jurisdictional electric utilities to survey thir service 

territories and, within six months of the effe tive date of 

this Decision, s ubmi t to this Commission . an in of all 

potential sites and jo in t ven tur es fo reo-gene 

facilities, including a description of anyeco legal 

or engineering barriers to the joint developme such 

facilities. Presumably, FERC will have adopted its co­

generation rules pr ior to the time that the Colorado 

utilities' co-generation reports are due at the Commission. 

Thereafter, the Commission should be in a better position to 

ascertain the p::>tential benefits, if any, of c generation. 
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F. 

COSTING METHODOLOGY 

The topics of costing methodology and r te design 

were the primary focus of this proceeding. Never 

the distinctions drawn in these proceedings by th parties 

between costing and pricing concepts at times bec e 

indistinct. Thus, certain preliminary clarificat on is 

necessary. 

It is important to stress that the pric ng 

methodology selected to recover costs, i.e., the pecific 

rate fonn, is independent of the costing methodol gy 

selected to arrive at the cost ccmponents to be rtcovered by 

the rates. In this area of pricing, some of the parties 

inadvertently interchanged costing and pricing co cepts. 

There are four costing methodologies that might b employed: 

1) fully distributed historical 

cos ts; 

2) fully distributed costs for a 

projected period; 

3) short-run marginal costs; and 

4) long-run marginal costs. 

No matter which costing methodology is selected, he costing 

process will consist of five steps: 

1) The selection of the rating 

periods, i.e., which periods of time 

will be considered peak periods, 

shoulder peak periods, or off-peak 

periods. These periods may be daily, 

seasonal, or both. 
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2) The functionalization of co 

i.e., the various categories of expe 

and plant investment must be associa 

with the functions of production, 

transmission, and distribution. 

3) The classification of costs, 

i.e., after plant investment and expense 

are functionalized 1 they must also b 

classified as to whether they are demand 

related, energy related, or customer 

rela ted. 

4) The allocation of investment 

and expenses to the various rating 

periods. 

5) The allocaton of investment nd 

expenses to the various classes of 

customers within each rating period. 

When rates are not designed to vary w' th time, 

steps 1 and 4 can be omi tted. The methodology ich rema ins 

after omitting steps 1 and 4 is that which long 

employed in making standard cost-of-service stu In any 

event, whether rates are to vary wi th time of u not, 

the end result of the foregoing process will be the 

determination of demand related, energy related and 

customer related costs, of whatever type, to ea h customer 

class in each rating period. The costing proce s is the 

starting point of all proper rate design irresplctive of 

Once bemand, particular costing methodology selected. 

energy, and customer related cost canponents ha e been 

the 

determined for each customer class for each rat ng period, a 

suitable pricing methodology or rate form can b structured 

to recover these cost canponents. This means, or instance, 
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I 
I 

that a rate can be designed on the basis of mar9ilal cost 

for each rating period. Although the components If the rate 

will vary with the rating period, it will retain he same 

structure. In similar fashion, although marginal cost 

pricing has been equated by some with time-of-use pricing, 

it is quite possible to base time-of-use pricing pon 

rp .1. average rather than upon marginal costs. ....0 avolf 

confusion, the Commission separately will review and analyze 

the question of costing methodology and the questlon of the 

design of rates to recover those costs. 

1. Requirements Of PURPA 

Section lll(d) (1) of PURPA establishes ost-

reflective rates for each class of customer as a ederal 

standard to be considered. Section 115(a) provid s that 

costs shall be "determined on the basis of methodr 

prescribed by the state and regulatory authority. I However, 

Section 11S(a) provides: 

Such methods shall to the maximum exten 
practicable --

(1) permit identification of 
differ~nces in cost incurrence, for eac 
such class of electric customers, 
attributable to daily and seasonal time 
of use of serv ice and • 

(2) permit identification of 
differences in cost-incurrenee 
attributable to differences in customer 
demand, and ener.gy components of cost. 
In prescribing such methods, such State 
and regulatory authority or nonregulate 
electric utility shall take into accoun 
the extent .to which total costs to an 
electric utility ·are likely to change 
if 

CA) additional capacity is 
added to meet peak demand relative 
to base demand; and, 

(B) additional kilowatt hour 
of electric energy are delivered t 
electric customers. 
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-Al though earlier drafts of the propo 

legislation indicated a definite preference fo marginal 

cost methodology, PURPA, as finally enacted, d not 

require utilization of marginal cost methodolog. The plain 

language of §115 states that the cost methods s lected are 

those prescribed by the state regulatory authority. 

Moreover, the Conference Report makes the choice 

of the phrase "taken into account" in Section 1 5(a)(2) was 

selected so as not to imply a preference for an specific 

costing methodology. Further, the Report state that the 

state regulatory authority has the discretion a d authority 

consistent wi th state law to select the appropr ate costing 

methodology or met.hodologies. Finally, the con erees 

indicate that the matters specified in paragrap s-A and B of 

subsection 2 are factors to be .taken into consi in 

determining costs of service, particularly with respect to 

time of day, interruptible, and seasonal rates. 

This Commission, then, has the discre to 

determine the appropr iate costing me thodology, ether 

marginal or average, upon which to base rates. Further, in 

determining the proper costing methodology, as discussed 

hereinafter, the Commission has analyzed fullyt e 

considerations set forth in paragraphs A and B 0 

Subsection 2 of §115 of PURPA. 

2. Averase Cost 

Traditionally, rates have been based u n 

historical average costs. For example, a utilit will 

establish an actual test year for determining re 

requirements and utilize the historical costs fo purposes 

of functionalizing and allocating the costs to v 

classes of customers for purposes of establishin rates. In 
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that fashion, both the revenue requirements and t 

ultimately determined are based upon the average 
20 

the historical test year. Those who favor the 

fully allocated average costs as the basis for de eunining 

rates ci te the following in support of their posi 

1) Such costs are generally 

c c:mpa t ib Ie ,'Ii th the pe r ioa of time upo n 

which the revenue requirements are 

determi ned; 

2) The t.ime period upon which 

costs are determined is well defined 

thereby preventing a great deal of 

estimation and guesswork; 

3) The use of average costs 

recognizes the heavy influence on 

overall revenue requirements imposed by 

the already existing costs; 

4) By using a proper allocation 

procedure applied to these costs, 

recognition can be given to the fact 

that off-peak loads do in fact have a 

significant demand related cost 

respo nsib il il i ty: 

5) The use of a prope r allocation 

procedure appl ied to average costs can. 

recognize variances in load factors and 

thereby cost responsibility; 

20 
It should be noted, however, that even if revenue 

requirement's are based on a projected test year, tr a 
canbination historical and projected test year, a erage 
costs for those periods in like rna-nner can be use for setting 
rates providing a similar match. 
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.. 
6) The use of average costs 

precisely tracks revenue requirernen s as 

determined by the Commission and 

therefore requires no adjustment in 

order to hold revenues at the allowe 

level; and 

7) Average costs accurately 

refle.ct uti! i ty operating 

characteristics and. customer load 

. requirements as they are known to ex' st. 

It is also stressed that both regulatory commi sions and 

regulated utilities are more familiar with. ave age costs 

distributed on a fully allocated basis than wi h any other 

cost.ing methodology. 

3. Marginal Cost 

By contrast, marginal cost methodolo iesare by no 

meahs as famil.iar in the uti! i ty industry. Th concept of 

marginal ~ost, however, is familiar to the eco omist. 

Marginal cost is defined as the change in cost by virtue of 

the production of one un it more or less of a p educt such as 

electricity. The ratibnaleforthe use ofa m rginal cost 

. methodology is that the essential economic que tion is how 

to make the best use of our limited resources. In other 

words, since the production of one more item 0 a product 

will result in the sacrificed production of an alternative 

product, cost is a measure of \he alternatives that must be 

foregone in order. to produce something (i.e., 

cost). Consumers buy commodities, whether tan ible goods or 

products such as energy, on the basis of price on the one 

hand, and preferences. Price, however,in ord r to be a 

proper guide, must reflect opportunity cost if the consumer 
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is to receive the correct signal, and thus judg whether the 

satisfaction derived from the consumption of product is 

worth the sacrifice in foregoing consumption of another. 

Economic theory maintains that marginal cost pr the 

correct price signal because it reflects the t of 

resources necessary to supply one unit more or ess of a 

product. A price below marginal cost will resu t in 

consumption of more of the product than is ically 

optimal; a pr ice in ex Cess of ~arg inal cost, of 

Thus, from the viewpo int of ort.hodox conomics, 

the purpose of marginal cost pricing is to char 

correct price, not to encourage conservation of capital and 

energy, although many argue that such corollary benefits 

naturally will follow. There is no question t marginal 

cost pricing is the logically correct way to ce in terms 

of economic efficiency, if the ass~ptions of t e theory are 

correct. The controversy centers around wheth r the 

assumptions are realistic and valid and whether that theory 

has practical application to the electric utili industry. 

A significant problem which has been entified in 

the application of a marginal cost methodology 

electr ic util i ty sector is that of the "problem of second 

best." The II second best" problem is the que sti n of whether 

the optimal allocation of resources is achieved if only one 

sector of the economy is utilizing marginal cos pricing 

while other sectors price above or below margin cost. 

Other sectors would price above or below cost if 

they are characterized by imperfect canpeti tion rare 

subject to institutional or governmental restrai ts. 

Accordingly, such prices would give the consumer an 

incorrect pr ice· signal resul ting in misallocatio of 

resources. For example, if electricity were to e priced on 
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a marginal cost basis, and oil were priced on basis of 

average cost, energy users who were thus receiv ng an 

imprope r pr ice signal migh t shi ft to oil dur ing per iods of 

increasing electrici ty costs, when marginal cos s were 

rising faster than average costs, and act in a ontrary 

manner dur ing a time of decreasing costs. 

Dr. Irwin Stelzer, President of Natio al Economic 

Research Associates (NERA) , maintains that" sec nd best" is 

not a problem in a canpetitive economy, inasmuc as, in a 

competitive econany, goods and services tend to be priced at 

marginal cost. While Dr. Stelzer's proposition 's 

incontrovertible, it does not speak to the que s ion of 

whether our economy, and more specifically the nergy sector 

of the econany, is, in fact, compe titive. Dr. telze r 

contends that the economy is canpetitive in suf icient 

degree that any deviations from competition wil not affect 

the final outccme. For example, Stelzer did no believe 

that natural gas needed to be considered for his 

marginal cost argument because its scarcity ts its,use 

as an alternative to electricity. However, in view, 

scarcity does not accurately describe t natural 

. . 21 
gas sltuatlon. Moreover, by virtue of the pricing 

system recently approved by the Congress, if 

gas will continue to be sold at less than al cost in 

most sectors of the economy largely by reason 0 its 

continued "vintage" pr icing. The pr icing syst adopted by 

21 
The reduction in demand resulting from cons rvation 

efforts and regulatory restrictions on new indutrial 
customers, coupled wi th increased natural gas d' scoveries, 
has dramatically changed the gas situation. Fo tage 
drilled for gas between 1970 and 1977 rose from 23 
million feet to 60 million feet while reserve additions 
climbed from the recent low of 6.8 Tcf in 1973 0 11.8 Tcf 
in 1977. Production appears to have leveled of at 
19 TcL (The Oil and Gas Journal, "U.S. Gas Su ply/Demand 
Seen Nearing Balance," Sept. 25, 1977, pp. 57-62. 
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Congress utilizes incremental pricing only in t e industrial 

sector. 

According to Stelzer, oil is priced a ove its true 

marg i nal cos t, but the OPEC pr ice cons ti tutes t e marg i nal 

cost for the U.S. economy even though it is a c rtel price. 

This occurs because the cartel price is the pri1e of the 

marginal barrel for the United States. Again, telzer's 

view, while imaginative, does not present the e tire 

pict ur e. There is no que stion that dome stic oi pr ices 1 

presently regulated on a. vintage basis, do not eflect 

marginal cost. In fact, if Stelzer's view that oil 

reflects the marginal cost to the 

of domestic oil, which makes up a 

market, is clearly below marginal 

U.S. is corre t, the price 

significant ~Irtion of the 

cos t. The pr' ce of oil 

can then be viewed as "average" through the veh' cle of 

various regulatory schemes, such as import tickets, small 

refinery programs, and other techniques. In an event, the 

pr ices pa id fo roil refl ect a canbination of fo 

monopoly prices and danestic regulated prices, and as such 

cannot be said to approximate marginal cost. 

Thus, the "problem of the second best" does exist. 

With regard at least to the oil and gas portio s of the 

energy sector, prices do not appear to reflect marginal 

cost. Therefore, even if the theory is accepted as valid, 

it follows from the very premi se of the theory tha t the 

pricing of electricty to reflect marginal cost could tend 

further to distort the allocation of resources. 

The so-called "revenue gap" problem in regard to 

thellse of a marginal cost analysis was also dis ussed at 

great length dur ing these proceed ings. Under thll current 

regula tory system, when the revenue requirement f a util i ty 

is established and distributed among customer cl sses on the 
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basis of average costs, the total revenues colI cted through 

the rates should provide the rate of return allowed by the 

Commission. However, the use of average costs to determine 

revenue requirements and use of marginal costs upon which to 

base rates will almost always result in over or under 

recovery of revenues by the utility. That is, 

costs are higher th;:m average costs, as they 

hen marg inal 

said to be 

currently, the utility will receive revenues in excess of 

the fair and just rate of return established by the 

regulatory body, thereby creating the so-called revenue gap. 

The solution proposed to this problem by Stelzer 

is to determine rates based on marginal cost, a d then 

proportionally to reduce those rates below the arginal cost 

in each class by the amount of the revenue over gee It also 

is proposed that one method of effectuating thi reduction 

is through the use of the so-called II inverse el stici ty 

rule" which pLj.rportedly minimizes distortion of allocation 

and consurnptionpatterns. Inverse elasticity r 

the rate be set at marginal cost in those :p:Jrti ns of the 

electr ic rna rke t in wh ich demand is res:p:J nsive t pr ice 

(, i.e., elastic), in order to provide the proper 

.signal. In those :p:Jrtions of the market in whi demand 

tends to be un respo ns ive (i. e., inelastic), should be 

raised or lowered above or below marg inal cos t s necessary 

in order to maintain the total revenues collect at the 

proper level. In accordance with the inverse elastic i ty 

rule, it would be expected that the residential customer, 

who tends to be least able to vary demand as a 

pr ice, particularly in the short-term, generall would 

experience more moderate rate increases than customers 

evidencing greater price elasticities of demand at a time of 

increasing costs. Dr. Eugene Coyle, who testified on behalf 
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of Moun ta in Pla ins Cong ress of Sen iot' Org an iza t ions, 

maintained that low-use customers in the reside tial class 

should be the beneficiaries of the above-descri ed reduction 

and that high-use customers should be charged t e long-run 

incremental cost (LRIC), which is a variant of arginal 

cost. 

In attempting to solve the revenue ga problem, 

marginal cost advocates depart from their theo Despite 

the argument that such departure is slight and the resulting 

misallocations minimal, the question remains whether or not 

many of the bpnefits of marginal cost are lost in the 

adjustment. To solve the "revenue gap" problem, the 

utilities must be capable of establishing with orne 

precision, the relevant customers' price elasti ities of 

demand. We do not believe the "state-of-the-ar " has 

reached that point of precision. 

4. Harg inal Cost Me thodolog ies 

Aside from the problems of second bes~ and revenue 

allocation, there is considerable controversy 0 to 

canpute marginal cost. To merely identify canp of 

marginal cost as an add! tional problem does not an 

absence of controversy over the proper methodol y to 

compute average cost; however, established meth 

carry a presumption of validity while new metho must 

earn such status. There were two marginal cost of 

calculation presented in this case: one based n LRIC and 

one based on the use of loss-o£-load probabilit 'es (LOLP). 
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22 
In addition" the EBASCO method was incorporat d as part of 

the Electr ic Power Research Insitute (EPRI) stu y in the 

record of this proceed ing • 

a. The LRIC Method 

The LRIC method was ihtroduced in thi matter by, 

Dr. Eugene ,Coyle who distinguished it from a pu e marginal 

cbst approach. Dr. Coyle defined LRIC as the c st of 

building and operating new power plants some fi e years in 

the future, whereas marginal cost is the cost 0 one more or 

less (infinitesimal) unit of output. It is gen rally 

recogn ized that there are di fficul ties involved in measur ing 

the cost of a single unit of electricity. This is 

particularly true since an ele'ctric plant is bu, 1 t in 

discrete "chunks." As a result, LRIC is genera ly regarded 

as a variant of long-run marginal cost. 

subsequently agreed, however, that LRIC is 

run marginal cost, but stated that its use 

to long-

resul t in 

the peaking customer paying the same for electr 'city as a 

consumer with a high load factor, all despite 

differences in costs therefor. Dr. Coyle's sys 

solely wi,th usage, i.e., kWh ,and not ~ith deman, Le., kW. 

For purposes of our consideration, LRIC should e considered 

as a marg'inal cost method. Finally, Dr. Coyle's LRICtheory 

will be discussed in its applied fom under the lifeline 

rate ,section of'this Decision where it is more propr ia tely 

considered. 

22 
EBASCO stands for Electric Bond and Share Camp ny, 

the previously existing holding canpany of utili ies for 
which EBASCO was the consulting group. 

-95-



b. The NERA Method 

The second marg i nal cos t me thodology 

b1f NERA. 'rhat methodology is based largely on 

loss of load probabilities (LOLP), which is an 

s presented 

use of 

measure of the risk of not being able to meet c stomer load 

at any given time. 

The NERA method calls for the canputa ion of 

marginal demand costs of generation, transmissi nand 

dist.ribution as well as marginal running costs. The 

marginal demand costs for generation, over whic there was 

the greatest controversy, was considered to be cost of 

the last un it used by the planner to meet deman. In the 

instance of Public Service Company, the propose last unit 

was the Valmont turbine, planned to cane on lin in 1979. 

Transmission investment was assigned in part to 

generation function and the remainder to a syst 
23 

function. Di str ibution wa s computed by 

customer related expenses from estimated distri 

expenditures during the 1977-1981 period. The was 

divided by incremental demand on the di str ibuti n system at 

each voltage level. Generation and transmissio costs were 

then allocated to pricing periods based on LOLP All bf the 
,,~. 

above was premised on the assumption that LOLProperly 

reflects the cost of adding capacity to serve i cremental 

load. Such presumption was made because LOLP v ries, in a 

given time period, with the risk of load exceed ng 

generating capacity. Distribution cost is also allocated by 

23 
The canponent of marg~nal transmission inves 

rela ted to generation (not canbustion turbine a 
constituted 74/l88th of the marginal transmissi 
second component of transmission was based upon 
projected expenditures in 1979-1981 period less 
associated with generation. 
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LOLP based on th~ risk of load exceeding distri ution 

capacity. The distribution cost is computed as the inverse 

of the distribution capacity margin (capability of a sample 

of . transfonner banks or feeders minus the month y maximum 

load ings) • 

As wi th most marginal cost methodolog' es, the NERA 

approach is not wi thou t problems. very 

complicated.' Moreover, the NERA approach relies, to a large 

extent, on long-tenn projections of how the sys 

its peak demands five years in the future. Of 

LOLP requires a great deal of estiina tion, and t· 

uncertainty is inherent. For example,: in the 

study perfonned by NEAAfor this proceeding the 

(as mentioned) were canputed based upon the 

Valmont turbine due' to cane on line in 1979. 

cost 

cOsts 

between the time of the drafting of the testimon and the 

cross-examination of the NERA witnesses, the sys em planners 

for Public Service Company had eliminated the Va 

turbine as an .addi tion to plant. This demonstra the 

hazards of attempting to base a costing methodol y on the 

~lanners' present estimation of a system's futur needs. 

Moreover I. the NERA me thodology focuses on the. 

tradeoff that the planner should make' in tenns 0 the last 

un it. put on line to meet .peak load rather than h w the 

planner actually meets that peak load. For exam Ie, with 

respect to Public Service Company, testimony ind cated that 

because of the startup delays of turbines, the P 

Service Company peak is served bya canbination f turbine 

capaci ty and the pumped hydro-capaci ty of the Ca in Creek 

facilities. Irrespective of this operational re lity, 

Dr. Leo Mahoney of NERA testified that the cost f Cabin 

Creek would not be 'considered since it was not t e "last 
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unit on the line."And yet the choice in this a alysis 

between a low running cost pump storage and/or 

running cost canbustion turbine makes a signific nt 

difference to the final cost outcane. Further, t is noted 

that allocation of a generating resource, such a a 

combustion turbine, to a single pricing period w 11 not 

accurately reflect the numerous functions served by that 

type of generating capacity during all pricing p riods. 

In addition, there is some problem witl the use of 

LOLP as a tool to allocate demand cost. It is c ear that 

when LOLP is low, i.e., when the risk is low, re erve 

margins are high and to the contrary when LOLP i high. 

However, the relationship between rese.rve marg in and LOLP 

is not a straight-line relationship. For exarnpl , a given 

change in reserve margin will resul t in a change in 

LOLP when reserve margin .is low (on peak) than w en it is 

high (off peak). Thus, the addition of ing unit 

which increases the reserve margin will' cause a reater 

reduction in LOLP ·for on.;..peak users than for off peak users •. 

This is. true· even though the peak customers are elatively 

more responsible than off-peak customers fo~ the need for 

add! tional plant. Th\ls, the use of LOLP ate demand' 

results in peak users being.placed in a preferen ial 

position subsequent to the plantaddi tion vis-!3,- is t.he 

nonpeak users. Dr. Stelzer claims that the abov effect is 

mi tigated . in the long run. However, the Cornmi ss on clearly' 

must be concerned with the equity of rates in short run. 

Moreover, LOLP trad i tionally has been used to me 

operational risks but not the costs of· reducing 

Similarly, LOLP is affected by forced outage rat 

sizes relative to load, system load duration cur 

maintenance schedules, interties, and the mix an number of 
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generating units. Hany of the above factors c 

controlled or manipulated by the utility, ther by distorting 

the allocations of demand costs between custom For all 

'of the above reasons, the Commission concludes the NERA 

approach unduly complicates an already complic ted subject. 

Furthermore, there is no assurance that the NE approach 

will lead to stable rates or logical and able results. 

Indeed, there is evidence in this record that 

method will promote the opposite. 

c. The EBASCO Method 

The final marginal cost methodology efore the 

Commission in this proceeding is the EBASCO me hod which is 

discussed in the EPRI study made a part of thi record. The 

EBASCO method is cOl)-sidered by EBASCO to be a arginal cost 

method, but EBASCO defines its approach as the average cost 

of serving new energy requirements in the long run. Costs 

for EBASCO purposes are def itled as LRIC and th long-run 

fixed costs are treated as new costs rather th n additional 

costs to an existing system. EBASCO uses thre costing 

periods: the base, the intermediate, and the ak. The 

latter period is defined as peak hours of the ak months. 

The intermediate period is defined as the peak hours of the 

secondary season (~, winter-peaking on a su er-peaking 

system). The base period is defined generally as the off­

peak hours. Costs are allocated to time period as follows: 

peaking units to the peak; intermediate units, ne-half to 

peak, one-half to secondary season; base units, one-third to 

each period. The class allocations are accomplished by 

using the coincident peak method for peaking an 

intermediate costs, and the average demand of h urs in the 
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base period or the average and excess demand me hod fer cost 

allocation in the base period. 

The Commission concludes that·there i an 

insufficient basis in this record upon which to judge the 

merits of the EBASCO methodology. 

In tne judgment of this Commission, m rginal cost 

analysis as a basis for determining costs ~ 1ch rates 

are estab.lished is not now appropr iate for impl entation in 

Colorado for numerous reasons. There now exist. substantial 

uncertainty in light of both current price dist rtions in 

the energy sector of the. economy, and of ·the 

actual canpetitive nature of the u.s. economy a a whole, as 

to whether the implementation of marginal costi may result 

in a further di stortion of the pr ice signal. to onsumers. 

Moreover, the revenue gap problem, inherent in ny marg inal 

cost methodology, when r,evenue requirenents inue to be 

determined on an average cost basis, injects an 

lack of precision into the costing process and y result· in 

so great a diverge-nee frbm the theory that the plication 

of such theory could be problematical. It 

noted that the means of implementing marg inal cst-based 

rates which have been used .in other jurisdictio and as 
proposed .by the proponents of said theory in th' s 

proceeding, would serve further to ccmpound thi 

-100-



, ,,24 
lmpreclslon. Further, the only comprehensive marg inal cost 

analysis which was presented to this Commissio (by NERA) is 

very canplicated, relies upon uncertain projec and 

uses LOLP which i.s a technically questionable thod for the 
I 

allocation of demand costs. The above factors ust be given 

consideration by this Commission in light of t 

that implementation of such a. methodology would place upon 

the affected utili ties, particularly those wi th limited 

staff resources, a s well as the burdens placed pon the 

Staff of this Commission, to monitor such imple entation. 

The Commission also is concerend that basing ra es upon a 

marginal. cost analysis would result in a de _-+_0_ abrogation 

of this Commission's rate-setting function. finally, 

such a costing methodology, as a basis for sett 'ng rates, 

does not me~t satisfactorily the tests of simp icity and 

familiarity to utility consumers. Notwithstand ng the 

foregoing, the Commission does favor the utiliz tion of 

marginal costing .for a limited purpose, as more fully 

expla ined below. 

24 
. For example, the New York. Public Service Comm ssion, in 

its well-known LILCo decision implementing marg nal cost­
based rates, departs from a str ict appl ica tion f marg inal 
costing principles, not only by conforming rate to the 
aggregate revenue requirement of each class, bu also by 
reducing the ratio of demand charges between pe k and 
intermediate demand from the 18: to 20:1 which he company's 
marginal cost study revealed, and even from the 8: 1 ratio 
which the company proposed, to 4: 1 a t least in art so as to 
moderate the abruptness of rate change for cust mers (State 
of New York Public Service Commission, Opinion o. 76-26, 
Case 26887 - Long Island Lighting Company - Ele tric Rates -
SC2-MRP, Opinion and Order Requiring the Estab1'shment of 
Time-of-Day Ra tes for Large Commercial and Indu trial 
Customers, Issued: December 16,1976, page 37). Moreover, 
in the instant proceeding, Jules Joskow, Execut 've Vice 
President of NERA, advocates a move in the dire tion of 
time--of-use rates which "would not, and should ot, fully 
reflect differences in current marginal costS." 
(Exhibit T, pp. 18 and 19) 



5. Averag,e Cost Methodologies' 

While there are approximat~ly 30 5 for 

allocating demand costs, these methods can be as igned into 

three major groupsi namely, the coincident peak ethods, 

noncoincident peak methods, and combination load diversity 

factor methods. The latter is generally used in Colorado 

and will be discussed ,in "greater detail below. n addition 

to the allocatiqn of demand costs, energy costs ormally are 

allocated upon the basis of the number of kWh so d. 

Customer costs usually are allocated on the basi of the 

number of customers per class. Further, a porti n of the 

costs of the distribution system also is al,locat d to 

customer costs by using methods such as the mini urn 

intercept costs of facilities or the minimum siz of 

facilities. The above cost allocations tend to have much 

less impact on the results than demand allocatio s. As a 

consequence, aVe~age cost methodologies focus mo t attention 

upon demand allocations. 

a. Coincident Peak Method 

A coincident peak is the sum,of the de and of two 

or more individual customer groups occurring in he same 

time interval. The use of coincident peak (peak 
. 

responsibility metpod) for the allocat;i.on of dem nd costs is 

premised on the assumption that the capacity req irement of 

the system is determined by the peak load alone, thus the 

peak responsibility method requires that those w 0 

contribute to the system peak will pay ,according y. 

Coincident peak method, in some respects, resemb es a 

marginal cost analysis in tha.t it assign's demand costs to 

peak users. Those who oppose the use of a coinc dent peak 
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method state that it tends to distribute divers'ty benefits 

inequitably, does not recognize off-peak demand 

responsibility, and is too sensitive to sh{fts 'n system 
. 

peak. In the latter case, a shift in the syste peak would 

have a drastic impact on the cost of service for the various 

customer groups, thus leading to sudden fluctuations in 

rates. 

The most common variant of the nt peak 

method used for allocating cost is contribution 0 the 

annual system peak. Many utilities, however, more than 

one significant peak in the course of a year, su h as a 

• summer and winter peak. :As a consequence, metho.s have been 

developed to reflect this circumstance. For exa ple, costs 

are sometimes allocated in proportion to the cus omers' 

coincident demand at the time of two or more sys em monthly 
25 

peaks. In other situations, the minimum month y peak or 

the maximum monthly peak could be utilized as an allocation 

mechanism. There are, of course, many variation on this 

theme. 

b.. Noncoincident Peak Method 

The noncoincident peak costing ~ethod, y contrast 

with the coincident peak method, is the sum of th maximum 

demand of two or more individual customer groups, 

irrespective of time of occurrence. By the noncoincident 

peak allocation system, demand costs are 

customer group based upon the individual group 

regardless of the relationship of such peak to 

peak. The noncoincident demand method assumes 

to each 

k, 

system 

teach 

group, if served independently, would require suf icient 

25 
FERC requires allocation of demand costs based pon 

the 12 coincidental monthly peaks. 
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facilities to meet the maximum demand of that p rticular 

group. Therefore, each group is allocated dema on 

the basis of its maximum demand, irrespective 0 the 

relation of that peak to the time of the system The 

noncoincident method tends to allocate diversit benefits 

without regard to the individual group's contri ution to the 

system peak. On the other hand, the noncoincid me thod 

may produce a cost distribution which is unrela to bulk 

power supply costs, and may be inequitable to o_f-peak 

customers who cause better utilization of utili y facilities 

and thus generate lower unit costs. The noncoi peak 

methods are resorted to in cases where the available 

metering or load research data are insufficient to permit 

use of coincident peak methods. Noncoincident ak methods 

are regarded generally as less accurate and les equitable 

than coincident peak methods. 

c. Average and Excess Demand Method 

As noted above, the average and exces demand 

method is the major allocation system used in C 

Demand costs are divided into maximum and average demand 

components. Average demand canpone.nts are then allocated to 
• 

customer groups on the basis of average demand, 

maximum demand costs are allocated to groups ba some 

form of peak responsibility. Two variations of he method 

exist: the load factor excess demand ,which is s 

known as average and ex cess demand me thod (AED) nd the load 

factor. diversity factor method (LFDF). The majo difference 

between AED and LFDF is in the factor used to c the 

average demand component of each. The factor . the 

LFDFmethod is· composed of a canbination of both and 

diversity factors, while the AED method assumes linear 
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relatio~ship between the customer class peak and the load 

factor, and thus tends to allocate less of the diversity 

benefits to the high load factor customer grous and more to 

the low load factor groups. Proponents of AED believe it to 

be equi table because high load factor groups c ntribute less 

in terms of diversity benefits than low load ctor groups. 

The AED method is sui table for use in a system where 

considerable diversity exists and the benefits from this 

divers i ty assume greater impo rtance than other. Mr. 

Ranniger noted that. the AED method was preferr d by Public 

Service Company because it recognizes maximum ystem demand, 

customer class demand, and annual customer cIa s load 

factor. As a consequence of the above, he tha t AED 

is compatible with the levelized demand, high oad factor 

character of Public Service Company. Mr. Rann'ger further 

maintained that high load factor customers mak greater use 

of facili ties than low load factor customers a d should pay 

accordingly. And finally, Mr. Ranniger prefer the AED 

method because of its recognition of off-peak emand 

responsibili ty. 

Dr. Eugene Coyle, on the other hand, testified 

that the AED method favors larger customers ov r residential 

customers. It is clear that the AED method pI ces a greater 

burden on a customer class whose ratio of peak demand to 

average demand is greater than that ratio for 

a whole. The above resul ts in a greater burde 

he system as 

upon the 

residential customer, but it is the larger vol me customer 

who places a greater demand on the system at t e peak. The 

residential customer class tends to have a sha p peak (low 

load factor) and is penalized accordingly. Al hough Dr. 

Coyle was unable definitively to state that su h situation 

is true in Colorado because the class load cur es were 
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unavailable for this ~oceeding, he believed tha 

generally true. Further, Dr. Coyle noted that t 

Service Company peak da ta penal ized 

because residential metering enccmpasses 

while special contract service customers 

minute intervals, and special primary power 

minute intervals. The longer the interval; the 

opportunity to offset brief periods of high 

demand. Thus, it can be observed that 

intervals used by Public Service Company 

in favor of those wi th longer intervals. 

against the r·esidential customer through 

Public 

intervals 

by lower 

results 

, a bias 

method is introduced in that the method as appli d by Public 

Service Company uses the arithmetic· mean in the 

of the class maximum demand. Use Of the 

tilts the results in the direction bf a few larg 

whereas the use of a median would avoid 

d. Costin 

Even though this Commission has stated 

of basing rates on average costs, rather than rna 

cos ts lit does not bel ieve it appropr iate, in .a 

proceeding such as this, to dictate the appropri 

allocation procedure. As the above discussion d 

the appropriate procedure will depend, toa larg 
, 

upon the operational and load characteristics of 

utility. In general, this Commission believes t 

coincident peak method is likely·to be more ·appr 

systems having Ii ttle diversi ty among its custom 

the AED method may be more appropr iate for those systems 

with greater diversity among customer loads. As to the 

for 

question of whether the coincident· peak or the A D method is 
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the appropr iate vehicle to give pr.oper recogn tion to the 

demand of off-peak loads, we are now wi thhold ng judgment. 

The Commission does believe, however, that th noncoincident 

peak method is likely to have little applicat 

usefulness in Colorado. And finally, the Co agrees 

that Dr. Coyle's criticisms concerning the va iation in the 

intervals used for peak determinations and th use of an 

ari thmetic .mean for class maximum demand calc are 

well taken and should be corrected by Public ervice Company. 

a t the earliest possible time. 

The Commi ssion will expect 

utility in its next rate case to cane forward ith evidence 

justifying the use o~ its proposed allocation The 

Commission can scrutinize carefully the opera and load 

characteristics of each individual utili ty make an 

appropr iate determination as to the proper cation 

formula to be utilized •. 

6. Time-Of-Use Pricing 

The Commission, for the above stated reasons, does 

not believe that it is appropriate to base rat s on marginal 

costs; however, by virtue of said determinatio , we do.not 

intend to suggest that time-ai-use rates also re rejected. 

As explained previously, it is quite possible 

rates which vary by time but are based on aver 

than marginal, costs. 

While the Commission believes that t e utilization 

of a marginal. cost·analysis upon which to base rates is. 

impractical, it does believe that such an anal sis is useful 

for purposes of deciding whether to implement ime-of-use 

rates. Thus, if the marginal or incremental c sts of 

serving peak demand are greater than those for serving off-
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peak demand, rates should reflect such differen ial even 

though they do not track precisely those margin 1 costs 

because of the practical problems of applicatio noted 

above. Harg inal costs, wi th their forward-look ng 

orientation and their disregard of sunk costs, re the 

appropriate costs to be considered for purposes of making 

this fundamental decision. However, the purpos of using 

marginal cost analysis in this limited manner not to 

opt imize the allocation of resources, in that r tes wi 11 not 

be based on marginal costs, but to give the cus10mer a 

signal that peak usage costs more to supply thap off-peak 

usage. Thus, the customer will be encouraged tb shift from 

peak or reduce peak usage, thereby resulting in conservation 

of capital and perhaps energy. 

As a general proposition, rates, to t e extent 

possible, should track the cost of providing se vice. 

Without regard to whether marginal costs vary b time of 

use, a variation of average costs by time of us dictate 

that rates track that variation as closely as ssible. Not 

only will such rates place the cost burden on ose that 

cause the burden, but they also will encourage, over time; 

cons~lers to shift from peak or reduce peak usa e which will 

minimize the need for future plant. Even if pe shifting 

by consumers should not occur as the consequenc of rates 

that accurately track cost, at minimum those re for 

the cost burden, i.e., the peak users, will bea an 

appropriately greater cost. 

The record in this proceeding amply d monstrates 

that the marginal (as well as average) costs fo serving 

peak load are greater than those for serving su h loads 

during nonpeak periods. With respect to margin 1 costs, as 

previously mentioned f NERA performed a marginal cost study 
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of the Public Service Company system. Despite t e many 

practical problems of using that methodology to et rates, 

the Commission does find the study very helpful n 

determining whether time-of-use rates should be ursued in 

Colorado. Also, Colorado-Ute performed a margin 1 cost 

study on its system. Both of those studies clea ly indicate 

that the marginal cost of serving peak usage is 

substantially greater than the cost of serving 0 f-peak 

usage. 

record 

Further, upon examination of the evide,ce in this 

concerning the variation of average cost Jy time of 

use, the conclusion is the same. For example, 

notwithstanding Mr. Ranniger's testimony that Pu lic Service 

Company's costs do not vary by time of day, the 

herein indicates an opposite conclusion when the Creek 

facility costs properly are allocated to the pea period. 

The conclusion that Public Service Company's cos by 

time of day is supported by a review of how a 

typically meets its peak and off-peak loads. It an 

operational fact that incremental energy costs a e 

appreciably higher for peak than for off-peak pe 

Moreover, the evolution of electric utility syste s tends to 

reinforce the divergence between peak and off-pea costs in 

that older and less efficient base load assigned 

to the peak and intermediate functions, with newl accquired 

and more efficient units being applied to base 10 d. 

Colorado utilities typify the described evolution. Public 

Service Company, Colorado-Ute, and Colorado Sprin s each has 

converted the use of old steam units from base 10 d service 

to seasonal or intermediate service. Energy cost of 

natural gas and oil, typically used in peaking tu bines, are 

appreciably higher than the energy costs of coal, which is 
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typically used in base load un. its. The hea t r 

internal combustion turbines are poor compared rates 

of steam turbines fue led by coal i thus, the int rnal 

combustion turbine operating costs are higher. 

Accordingly, the Commission concludes that the 

record herein has established a prima facie cas which 

favors time-of-use rates for Colorado. However, the mere 

fact that this record demonstrates that marginal and average 

costs of providing power vary with time does no , on its 

face, dictate wholesale implementation of time- f-use rates 

in Colorado. The Commission must and will eval ate, on a 

case-by-case basis, the costs of implementation of such 

rates against the likely benefits to be derived therefrom. 

a. Requirements of PURPA 

As previously mentioned, §lll(d) of P RPA 

includes, inter alia, federal standards requiri 9 

consideration of time-of-day and seasonal rates 

Specifically, wi th regard to time-of-day rates, 

Section lll(d) of PURPA requires that the rates charged by 

any electric utility to each class of customer hall reflect 

the cost of providing service to such class at ifferent 

times of the day, unless such time di fferentia t rates are 

not cost effective wi th respect to suchdetemtined 

under §115(b) of PURPA. Section IIS(b) provide that such 

rates shall be determined to be cost effectivei th respect 

to each such class if "the long-run benefi ts of such rate .to 

the electric utili ty and its electric customers in the class 

concerned are likely to exceed the metering coSts and other 

costs associated wi th the use of such rates. n 
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with regard to seasonal rates, Slll(d of PURPA 

requires that: "The rates charged by an electr c utility 

for providing el.ectric service to each class of electric 

consumers shall be on a seasonal basis which re lects the 

cost of providing service to such class of COns mers at 

different seasOns of the year to the extent tha such costs 

vary seasonally for such utility." This PURPA s andard 

concerning seasonal rates does not contain any ualification 

in respect to cost-effectiveness because implern ntation does 

not involve costs of new metering equipment or ther 

expenses at the customers' end of the line. Th Conference 

Report makes it clear that the state regulatory authority 

may disregard insignificant seasonal variations in the cost 

of providing electric service (p. 74). 

b. Costs of Implement9tion 

Perhaps the issue most extensively di 

this proceeding, in conjunction with the questi 

implementation of time-of-use pricing, is the e 

in 

that 

such implementation would have upon the operati 

characteristics of Colorado utilities, more spe ifically 

upon utility load curves and load factors which frequently 

were characterized as "favorable." Since the primary 

purpose of implementing time-of-use rates rado is to 

give customers an appropriate price signal of th variations 

in costs that occur by time, so as to encourage he shift 

from peak or reduction of peak usage, it tant to 

estimate the magnitude. of that shift and ntial 

effect that it will have upon a utility's operat'ons. 

Obviously, if the implementation of time-of-use ates will 

cause an insignificant peak shift, or no shift a all 

(customer demand being inelastic), then it may n t be 
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worthwhile to implement time-of-use rates. Also if 

consumers will react to rate differentials (cust mer demand 

being elastic) but the shift in demand will requ re the 

utility to install more gener~ting capacity than would be 

installed without such rates, clearly the implem ntation of 

time-of-use rates would be counterproductive. I the above 

circumstance, the marginalist would suggest that the 

described considerations are irrelevant provided that the 

customer is being charged the "right" price. 

Commission must be assured that the consuming p lic is 

likely to be as favorably served subsequent to a change in 

rate design than before such change. 

(1) Time-of~Day Rates 

Mr. Ranniger of Public Service Company presented 

extensive testimony on the subject of time-of-da rates. 

Essentially, Mr. Ranniger contended that as a result of the 

historical utilization of appropriate rate design, 

climatolog ical condi tions ex i sting in the canpany' s service 

terri tory, past promotional activi ties wh ich have assisted 

in shaping the load curve of Public Service Compa y and past 

and present system design, the Public Service Com any 

generating capabil i ty closely rna tches the canpany s system 

load. Furthermore, Mr. Ranniger concluded e match 

was "optimal." According to the testimony of Mr •. Ranniger, 

there thus is little, if any, available capacity ithin the 

Public Service Company system to absorb any shift in 

customer load from peak to off peak. It follows hat, given 

this current favorable match, a significant shift to off­

peak periods, in the short run, could increase th risk of 

curtailment of service to customers and impair th canpany's 

ability regularly to maintain its generating faci ities. 
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Further, in the long run, such a shift suIt in the 

need for additional base load capacity to seiv that off­

peak load, which capacity might not be needed ithout such 

time-of-use rates. 

Mr. Ranniger supported these content ons with an 

extensive analysis consisting of 550 sets of d ily load 

curves showing various system parameters and oerating 

characteristics f.or a 24-hour period. over an 1 .-month 

interval (Exhibit 5). In essence, the above a alysis 

compares, for each day, the available generati g capability 

(i.e., gross capability less necessary seasona restrictions 

on various generating units, maintenance, equi ment 

limitations, fuel limitations, and pumping req irements at 

the Cabin Creek pump storage plant) and the to 

obligation of Public Service Company, includin its reserve 

requirement. According to the t.estimony of Mr Ra·nniger, 

the analysis shows that there is no one hour.o any 24 hours 

of any day when the company consistently, mont after month, 

or even within seasonal periods of time, exper'ences excess 

capacity. From the above ~nalysis, Mr. Rannig 

concludes that there is a near optimum match b tween the 

company·s.existing facilities and t·he load exp rienced on 

the system. Colorado-Ute,. through its witness Larry Day, 

presented similar conclusions but had not perf rmed such a 

comprehensive study. 

While the Commission believes that t 

considerations raised by Mr. Ranniger and Mr. are of 

extreme importance, the record of this proceeding does not 

demonstrate the optimal match perceived by Mr. anniger and 

Mr. Day. First, merely because the existing erating 

capability of Public Service Company, or any er utility, 

currently matches its load characteristics, doe not 
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necessarily lead to the conclusion that such wil be true in 

the future. It should be recognized that one of the 

purposes of implementing time-of-day rates is to reflect 

more accurately the costs of service, but an add'tional 

important purpose thereof is to encourage in demand 

in order to delay or minimize future addi tions 0 generating 

plant. The fact that the Public Service Company system has 

a high annual or da ily load f actor does not 

indicate that this favorable situation will 

loads are added to the system. To the extent 

Service Company, and other utilities, develop 

power pool arrangement in the near future, as 

discussed, the operational characteristics of 

utilities may be modified. For example, I-1r. 

analysis discounted the available generating 

Public Service Company's reserve margin, rather 

lesser margin which will be required should the 

power pools becane effective. Wi th the current 

sarily 

new 

t Public 

expanded 

iger by his 

bil i ty for 

han the 

roposed 

ornination 

in terms of size, by Public Service Company of e' i stent 

power pools in wh ich it partic ipa tes, the rna inte ance of a 

large reserve margin as a standard by Public Se 

is prudent. However, were Public Service Compan 

participate in a power pool with comparably size 

with less critical reserve margins, the reserve 

capabilities of the pool would result in greater 

availability for Public Service Company. 

Mr. Ranniger's study of the existing match betwe 

ice Company 

to 

utilities 

haring 

r words, 

Service Company I s generating capabil i ty and load is 

helpful. However, it is not dispositive of the of 

what will be the long-run operational characteri tics of the 

company. Even within the framework of Mr. Ranni er's 

analysis, his conclusion that the current match s "optimal" 
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be j,lween is an overstatement. Indeed, the near match ~ the 
I 

loads and resources to which Mr. Ranniger testified is a 

result of the unduly low margins Public Service Company has 

experienced in recent years. 

A review of Mr. Ranniger's esented in 

Exhibit 5 demonstrates that while Public Servic Company has 

clear variations from excess capacity to defici 

capacity, there is a definite relationship betw 

existence of excess capacity and system off-pea hours and 

the existence of insufficient capacity and peak hours. 

Moreover, assuming that Exhibit 5 establishes a good match 

between Public Service Company's supply and demand, that 

match alone does not indicate that the Public Service 

Company's system serves its customers at the 10 st possible 

cost. For example, Public Service Company meet p;?ak demand 

with Cabin Creek pumped hydro, which is nsive than 

meeting those demands with an oil-fired turbine enerating 

unit. However, should those peak demands be shifted to off-

peak hours and be thus met with base loaded generation 

facilities, such a procedure would be less expen ivethan 
26 

Cabin Creek hydro. Finally, the operational f exibility 

of Cabin Creek, i.e., i tsabil i ty to swi tch from pumping to 

generating mode in a rna tter of minutes, would al ow Public 

Service Company to meet any short-run inadequaci s of 

capacity that might occur during off-peak hours hen daily 

generating maintenance is performed. Thus, the 

interruptibility of the Cabin Creek pumped stora e resource 

enables Public Service Company to absorb off-pe demand to 

26 
Mr. Fuller of Public Service Company testified that 

Cabin Creek requires 1.9 kWhs of pumping energy or each 
kWh it later generates. To the extent that a k can be 
served off peak instead of on peak, the need for additional 
pumped storage capability, and its associated en rgy 
losses, are avoided. 
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a greater extent than would be indicated from a cursory 

examination of Exhibit J. 

The effect on the electric utilities' operational 

characteristics caused by implementation of tim -of-day 

rates depends, or course, on the scope and timi g of 

implementation, the rate differentials set betw en time 

periods, and the customers' reaction thereto. here wa s 

much discussion in this proceeding concerning t1e likely 

magnitude of shift of customer loads which WOUl, occur from 

implementation of time-of-day rates. From the jroponents l 

point of view such shift would benefit the system and from 

the opponents' point of view would be a detrimelt to the 

sys tern. The que st ions of size and sys tern benef t of shi ft 

both are of importance in evaluating whether to implement 

time-of-day pricing, but said issues may be im 

answer definitively absent the implementation 0; such rates. 

We note in this regard that Public Se ice Company 

witness Mr. Fuller presented the results of a s stantial 

study. This study demonstrated the long-term 

shifting the energy associated with the top 15 

Public Service Company's annual peak demand to 

demand, upon Public Service Company's reliabili y and 

revenue requirement. Mr. Fuller's study was no expressly 

offered as representing the likely result of 1m lementating 

time-of-day rates, and there was criticism of m 

shift that was assumed in the study. 

The Commission believes that the stud sponsored 

by Mr. Fuller was useful but is limited in seve al respects. 

First, the results of the study are inconclusiv because of 

the obvious sensitivity of the results to chang s in assumed 

load shifts. The sensitivity was not fully inv stigated by 

Mr. Fuller or any of the other parties in this roceeding. 
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Se cond, wi thou t rega rd to the sensitivity of tL results to 

the underlying assumptions ,Mr. Fuller IS sions from 

the study were postulated from the point w of Public 

Service Company alone, rather than un ta in reg ion 

or Colorado as a whole. This restrictive view certainly 

influenced Mr. Fuller's conclusion that the Pu lic Service 

Company sys tern could not benef i t from the ass ed shi fts. 

For example,· Mr. Fuller viewed the various cir umstances of 

which the study was caTIP9sed from the perspecttve of whether 

the reliability of Public Service Company was lompromised, 

instead of the overall reliability of all of t e power pool 

members. Further, the st'udy contained no anal.sis of 

whether purchased power was available during t e years when 

the LOLP was above acceptable levels. Finally the relative 

accuracy of Mr~ Fuller's study would be affect d by both the 

company I s plant generating addi tions and the true when these 

additions came "on line." Many of the wide sw~ngs of .LOLP 

could be minimized, and thus the results of study 

changed, by the promotion of staggered constru tion of 

installed generating capacity facilitated by j int planning 

among all utilities in the region, a theme to 

Commi ss ion in tends to return. 

Evidence was also presented by NERA oncerning the 

elastici ties of demand of electric customers b time of day. 

NERA constructed two econometric models of cus 

behavior. The models measure the response of ustomers to 

changes in electric i ty rates and make ava ilabl to the 

Commi ssion and its Staff an analyt ical tool ag inst wh ich 

various alternative assumptions wi th regard to elastic i ty 

and the sens i tiv i ty of the canpany 1 s load pa tt rn might be 

tested. Much of the empirical data available, however, is 

based upon Federal Energy Administration (FEA, now 
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Department of Energy) demonstration projects .thr ughout the 

country and the European exp~rience with time-of use rates. 

There are admi t ted di ff icul ties in interpreting he European 

experience within a u.s. or Colorado context. I is 

generally recognized that the FEA demonstration 

provide Ii ttle useful infonna tion as to the like of 

customer demand wi th time-.varying rates, in that 

were conducted on a volun tary basis and all cont some 
27 

defects. Thus, such projects were only canpos of 

customers who were willing to shift and thought 

could achieve savings thereby. ~he above circumstances. 

would, of course, tend towards a nonrepresenta tiv selection 

of customers and a consequent skewing of the res ts. 

Department of Energy (DOE) wi tness Mr. Johnson, i. 

attempting to rebut the study perfQnned by Mr. 

relied heavily upon the FEA Arizona elasticity 

ler, 

ima tes. 

In addi tion to the voluntary aspects of that demo' stration 

project, Arizona, of course, varies from in 

climate, customer mix, and customer load ·istics. 

Recognizing these limitations, Mr. Johnson presen ed two. 

al ternatives to the Arizona figures, one assuming 

and the other less, elasticity. In. light of the 

mentioned defects, wh ich ten,! to undennine the re iabil i ti 

of all of the FEA demonstration projects, and the enumerable 

differences between Colorado and the systems stud ed in 

other states, the Commission does not find the FE 

elasticity data presented in this proceeding to b 

convincing. 

27 
In some cases the study groups were small or he 

study period too short. In others, participation 
payments were made or metering problems were expe ienced. 
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Notwi thstanding the fact that the p esent record 

has not, and probably could not have, indicat a clear 

result of using time-of-day rates, . future use of such is not 

thereby precluded. Given the number of variables in any 

time-of":day rate study and the e'ffects of such variables on 

the results thereof, as well as the vast ences between 

Colorado operational characteristics and in other 

utility systems, the Commission believes that ny study of 

customer responsiveness to time-of-day rate,s c nnot predict 

with reasonable accuracy the precise magnitude of consumer 

shifts before implementation of those rates. e do believe, 

however, that the information that has been sen ted in 

this proceed i ng does ind ica te that there is so' e elastic i ty, 

or customer responsiveness, to changes in ut,il ty rates. On 

this basis, the Commission is reasonably certa n that the 

implementa tion of time-of-day rates will like! resul t in 

positive benefits to the system. With the'cau ious 

, implementation of time-of-day rates, the Commi sion can then 

monitor and review the responses of Colorado c stomers to 

time-of-day price differentials. Further, if ecessary, the 

Commission can then modify those differentials to prevent 

any adverse shifts in' customer demands. A cau ious approach 

should not only solve the problem of the lack precise 

elasticity data, but also should accanmodate 

Mr. Ranniger and Mr. Day that implementation t 

concerns of 

distort the current match between generating c ability and 

customer load. 

The other significant costs that mus be 

considered before a decision can be made t;"egarding the 

implementation of time-of-day rates are the costs of 

requisite metering required to take advantage 0 such rates. 

Based upon this record I the Commission conclude that 
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across-the-board implementation of time-of-day r tes for all 

Colorado utili ties i.s not feasible at this time r given the 

size of the necessary investment in metering. 

Implementation of time-of-day rates for the resi ential 

class and the vast majori ty of canmercial custom rs I who 

have meters that measure usage only at the prese t stage of 

me tering technology T would not be cos t ef fect ive • The 

record in this proceeding indicates that a time- arying kWh 

meter, at present, costs between $45 and nding upon 

whether it measures two or three periods. This compares 

with the standard single-phase kh'h meter tYPically used for 

residential installations which costs approximatbl Y $20. 

These prices, while exclusive of the added costs of 

installation and maintenance, are also exclusive of the 

likely unit cost reductions that customarily res It from 

volume manufacture. 

However, for the vast majority tr ial and 

large canmercial cus tomers, me ter ing cos ts are n t an 

impediment to the implementation of time-of-use ates. Many 

of the customers in such classes al ready have me ers wh ieh 

are suitable for measuring usage by time of day. Any 

additional investment required for customers wit 

appropr iate meters would be minimal, when· 

potential benefits that could be realized from 

implementation of time-of-day rates for these el 

consumers. 

We are convinced of the necessity of m 

cautiously with any plan of implementation of t" 

rates, so as to monitor both the customer 

effect upon the utility system. Numerous 

the industrial and largecanmercial classes (in 

low metering costs) justify implementation of t" 

-120-

the 

eristics of 

di tion to 



rates for those groups of customers. The imple entation of 

time-of-day rates will require extensive consum r education, 

which most efficiently can be undertaken initia ly with a 

relatively small group of informed, knowledgeab e consumers 

such as industrial and large canmercial custome s. 

Moreover, in that this Decision instigates the irst phase 

of the implementation of time-of-day rates, the choice of 

large-use customers therefore is appropriate ,in that there 

is a greater potential for usage responsiveness by such 

consumers, thereby benefiting the entire utilit system. 

Further, the large consumption of energy by ind strial and 

large canmercial customers offers them both the opportunity 

and the inducement to take effective action, ev 

initial cost, to shift their load off peak. In essence, 

implementation of time-of-day rates for industr' al and large 

canmercial customers increases the likelihood 0 achieving 

the benefits to be derived by time-of-day prici 

lowest possible cost. 

As might be well expected ,some indus rial and 

large canmercial customers have opposed the implementation 

of time-of-day rates as to their classes. The 

first raised of commercial and industrial custo ers fleeing 

the State of Colorado to avoid being charged on 

basis. This argument reduces to the propositio that 

customers concerned wi th rate continui ty, if co wi th 

new, uncertain (and perhaps higher) rates, might consider 

relocating to a state with a more traditional r 

structure. It is also contended that new indus may avoid 

locating in Colorado as a result of the implementation of 

such rates. ~'le find the above arguments unpersu sive. If 

time-of-day pricing is adopted gradually, and is accanpanied 

by adequate customer education, customer expectations need 
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not be pessimistic. I .. et it be recalled that t 

arguments were used to justify federal minimum tandards 

regarding the setting of electric utility rates. It was 

maintained .that individual states would not initiate time-

of-day pr ic ing out of concern that such would use local' 

industry to relocate to other sections of the 

Furthermore, as a result of the PURPA deadlines and 

requirements, Colorado will not be the only state 

considering and implementing such new rate form. Many 

states have commenced such consideration. Thus commercial 

and industrial customers may be unable to avoid time-of-day 

rates even should they be so inclin~. e power 

costs of few, if any, businesses comprise such large 

proportion of total costs so as significantly t influence 

location decisions. Final.lYr there is the like ihood that 

many commercial and industr ial customers will f' nd time ... bf­

day rates salutary rather than disadvantageous. 

It should be ernphasizedthat the sele tive 

implementation of time-of-day rates will not ch nge the 

revenue requirements allocated to commercial industrial 

classes as a whole. Cost-of-service studies wi 1 continue 

to be determinative of the revenue needed to be r~covered 

from industrial, commercial, residential, and 0 her customer 

classes. Subsequent to such allocation being mde, however, 

the revenues attributable to industrial and lar e commercial 

classes will be recovered through time-of-day r tes, while 

the revenue s to be recovered from other consume groups will 

be recovered by other rate structures. Thus, i dustrial and 

large ccmmercial classes as a whole will not be prejudiced. 

by the implementation of time~Of-day rates. 
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Disregarding the above, many of the 'ndustrial and 

large commerical customers have argued that th ir operations 

preclude the shifting of demand from peak to 0 f-peak 

periods. Such customers conclude that impleme tation of 

time-of-day rates for them will result in the r being 

penalized. There is no question that custome s who are 

able to manage their load and who can thus shi t load from 

peak to off-peak will be benefited more than t ose without 

such flexibility. The evidence in this record indicates 

that industrial and large commercial customers in general, 

are the customers most likely to be able to de 

implement, and finance load management techniq will 

permit them to be benefited from time-of-day r 

Commercial customers have argued that by the n of 

retail operations, they must use electricity t roughout the 

business hours, thereby precluding any realist'c ability to 

shift use to off-peak hours. However, customers 

with the implementation of time-of-day rates 

additional price incentive to which they can 

respond in all future purchases of appliances 

1 have an 

tinue to 

ich utilize 

electricity. In addition, there are now load nagement 

techniques available t6 facilitate the sha~ing f peak usage 

through phased operations rather than through a complete 

shift of that usage to off-peak periods. 

Similarly, some industrial customers ave 

contended that the contiriuous nature erations 

precludes taking advantage of time-of-day rates However, 

for continuous users the higher on-peak time-of day rates 

will be offset by lower off-peak rates. Also, uture 

additions and operations can be designed to min mize the 

impact of time-af-day rates. Moreover, even th ugh the 

Respondent utilities may see a short-term incre se in rates, 
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they will realize, in the long run, the benefits to the 

class as a whole since, with each succeeding rat case, the 

improved load factor of the class will be reflec ed in the 

amount of revenue requirements assigned to that lass. 

And finally, and perhaps most importan , the 

Commission intends to implement such time-of-dai rates 

cautiously. As this Decision makes clear, the d fferential 

to be set initially will be modest so as to avoi any large 

swings of customer demand from peak to off peak nd thus 

minimize the financial impact upon those custome s for whom 

usage shifts are impossible. HoweVer, the diffe ential will 

be established so that customers with some abili y to shift 

their demand may take advantage of the rate, and thus the 

class as a whole will benefit in the long run. 

(2) Seasonal Rates 

The qu~stion of the cost-effectiveness of 

implementing seasonal rates, as compared with ti e-of-day 

rates, is much simpler. Implementation of seaso al rates 

does not impose any additional metering costs. ssentially, 

utilities could institute such rates immediately merely by 

the filing of appropriate tariffs. The salient uestions in 

regard to the effects of implementation of such ates 

concern their impact upon the utilities l operati n and the 

appropriate winter-summer load differential to w ich they 

are to be applied. The purpose, of course, of 

implementation of seasonal rates is to shave the cost burden 

of the annual seasonal peak. Such rates, unlike time-of-day 

rates, will not cause any significant shift in u age from 

one time period to another but rather should enc urage an 

absolute reductidn in annual peak usage. Thus, uch of the 

argument raised in these proceedings which focus d on the 
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effects of a sh~ft in usage caused by time-o£-da rates, 

upon utility operations, are not applicable to s asonal 

rates. In short, basic utility operations shoul proceed in 

much the same manner before and after implementa ion of 

seasonal rates, except that less capacity will 

to serve the peak season. Such is, of course, 

result intended. 

required 

e precise 

In light of the fact that there are tually no 

costs of implementing seasonal rates, the iateness of 

such rates for any given utility must be judged 

terms of the seasonal load characteristics of th t utility. 

Quite obviously, a utility with an insignificant 

differential would realize little benefit from s ch rates. 

Furthermore, the minimum seasonal differential 

effective application of seasonal rates may vary 

depending upon the size of that utility. Genera 

Commission concludes that any Colorado utility with a 

seasonal/nonseasonal ratio averaging 1.2:1 or mo 

two-year period of time'is an appropriate candid 

implementation. 

c. Special Implementation Problems 

The record in this proceeding demonstrates that 

this Commission is confronted with a number of obstacles to 

uniform implementation of time-of-use rates. As reviously 

mentioned, this Commission does not have jurisdiction over 

wholesale sales of power in Colorado with the exc 

those made by Colorado-Ute. Wholesale sales of 

Public Service Company, WAPA, and Tri-State are 

the jurisdiction of this Commission. If the 

purpose of implementing time-of-use rates is 

consumers to shift demand from peak to 

courage 

in the long run, minimize the need for additional plant, 

-125-



these wholesalers must be involved in the effort The above 

wholesalers will be among the beneficiaries of t e 

implementation of time-of-day rates, and yet, sh uld they 

continue to charga their customers on a nontime. 

differentiated basis, the cost of power to retai utilities 

will not vary by time of use. Thus, without the 

participation o£ wholesale distributors in time- f-day . 

rates, it makes little sense for this Commission to order 
28 

retail utilities to charge on a time-of-use basi • 

PURPA provides no assistance in this 

While each state regulatory authority and each 

electric utility (which would include Public 

Company, WAPA, and Tri-State) must, pursuant to 

consider the various federal standards and deter ine whether 

they are appropriate for implementation, Section l02(b) of 

the Act provides an exemption for sales of ic energy 

for purposes of resale. Thus, despite the elationship 

between rates charged at the wholesale level and 

charged at the retail level, there is no mechani 

PURPA for exploring the appropriateness of these 

standards by wholesalers. This Commission is th 

relegated to a partial and nonuniform implementa 

time-of-use rates in Colorado. Unless and until 

Commission can convince the above-mentioned whol to 

consider and determine the appropriateness of im lementing 

28 
Perhaps the most ironic aspect of this proceeding 

was the fact that Intervenor DOE was strenuously urging this 
Commission to implement time-of-day pricing in C lorado even 
while DOE had not made any efforts to implement such rates for 
WAPA, a wholesale supplier housed within DOE. Nor had DOE even 
advocated such rates for other wholesalers in Colorado, such as 
Public Service Company, before FERC, the regulatory arm of DOE. 
Thus, DOE's own inaction and inconsistency in this regard have 
contributed to this Commission's inability to full and 
effectively implement what DOE itself has recommended it do. 
The Commission would, of course, welcome DOE's elimination 
of this ironic situation. 
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similar rate reforms, time-of-day rates can be ffectuated 

only on a partial basis. 

The configuration of Colorado-Ute and its member 

distribution companies also presents a unique s .tuation for 

the implement ion of time-of-use rates. While lorado-Ute 

is subject to the jurisdiction of this Commissi n (unlike 

the other wholesalers mentioned above), the que tion of how 

best to implement time-of-use rates for that sy tern remains. 

Should Colorado-Ute commence charging its membe 

distribution companies on a time-of-day basis, he members 

would have no mechanism to convert the time dif erentiated 

power costs into rates for their retail custome s without a 

major investment in metering equipment. Moreov r, to impose 

such rates on the industrial and large commerci 1 customers 

of the distribution companies if their wholesal power costs 

do not vary by time of day makes no sense. How 

Commission is of the view that Colorado-Ute and its members 

should not be exempt from the implementation of time-of-use 

rates. 

Accordingly, the Commi.ssion will view Colorado-Ute 

and its member distribution companies as a sing e entity for 

purposes of implementation of time,...of-use rates. Thus, the 

retail members of Colora.do-Ute will be required. to file 

time-of-day rates for industrial and large comm 

customers and a seasonal rate for all of its cu 

design of these rates should recognize the load 

characteristics of the entire system, rather th 

characteristics of the individual distribution 

The 

Colorado-Ute and its member distribution compan'es will then 

be responsible.for the development of a wholesa e price 

structure which will accommodate that retail ra 
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As mentioned above, Tri-State is consi ered not to 

be subject to the rate jurisdiction 

because of the interstate nature of its operatio Yet 

Tri-State generates a substantial amount of powe the 

state of Colorado which is delivered to member distribution 

companies also located within the state. In sho a large 

portion of Tri-State's operations clearly could 

characterized as intrastate even though, as a tec nical 

matter, Tri-State's transmission lines do cross' tate lines. 

wi thout regard to how a court of law would now vi 
. 

Commission's jurisdiction over Tri-State, and in ight of 

its developing intrastate operations and the time of-use 

intrastate rates required herein, the Commission 

Tri-State to cooperate in resolving the problems f 

. implementing time-of-use rates wi thin its system. The 

record in this proceeding clearlyest·ablished tha Tri-State 

has an extremely high summer peak., wh ich largely . s caused 

by increasing irrigation loads. Therefore, t·he u ilization 

of seasonal rates is particularly appropriate for Tri-State 

and its system. However, at the ~esent time, Tr'~State 

employs a so-called "ratchet" in establishing who esale 

rates to its distribution members. Basically, th ratchet 

operates to' impose a demand charge in the off-pea season 

proportional to the demand imposed upon the syst during 

the peak season. The effect of the ratchet s to 

level.ize Tri-Sta·te's revenues attributable to its demand 

cost throughout the year. By the technique of ra chet, Tri-

State's member distribution utilities are charged for demand 

during the off-peak se.ason whether such demand is used or 

not. Such members then., by their rate structure, recover 

revenues necessary to pay $uch charges. Thus, in tead of 

charging less during off-peak periods, Tri-State' member 
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distribution util i ties are encouraged, by the existence of 

ratchet, to charge uniform rates which do not reflect the 

seasonal variations in cost of power. Therefore, the use of 

rache t by Tr i-Sta te make s the irnplemen ta tion 0 seasonal 

rates by the di stribu tion members coun terprodu 

Accordingly, the Commission will herein order 'plementation 

of seasonal rates for Tri-State's distribution canpanies, 

over which it has jurisdiction, and will make 11 efforts to 

persuade Tri-State to discontinue the use of rtchet as it 

relates to the implementation of time-of-use r tes for the 

Tri-State system as a whole. 

As previously mentioned, this Commis ion does not 

have jurisdiction over power sales by municipa ities to 

customers within city limits. The jurisdictio of this 

Comrni ssion extends only to customers who resid outside the 

ci ty I imi ts, all in accordance wi th Article XX of the 

Colorad 0 Const i tution. Ye t, requir ing rnunic ip as we 

herein do, to charge those industrial and larg . canmercial 

customers residing outside municipal boundarie on a tirne~ 

of-day basis, when the Commission has no jurisdiction over 

similar customers who reside within municipal boundaries, 

appears to create potential inequities. h the 

instant record is not canplete on this issue, t e Commission 

believes that the industrial and large canmerci I customers 

of such municipal utilities over which the Comm'ssion has 

j ur isd iction are few. There is a greater likel' hood tha t 

such municipal systems, particularly those syst ms having 

either a predaninant agricultural or winter rec eation 

customer mix, would be benefited by the irnpleme tation of 

seasonal rates. We are aware, of course, that any of the 

municipalities subject to this Commission's jur sdiction 

~eceive power from wholesalers over which the C has 
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no jurisdiction. However, the Commission will n t exempt 

municipalities from the requirements of this Ord r. at this 

time. Rather, we expect municipalities to cane orward with 

creative solutions to the problems outl ined abov , in that 

the solutions to those problems may well lead to an 

improvement in the system characteristics of suc municipal 

utilities. 

d. Implementation 

While the record in this proceeding is sufficient 

to establish a pr ima facie case for implementing time-of-use 

pr icing, it is not suffic iently detail eel to penn t the 

immediate implementation of such by order, even 

limited basis as set forth above. Not 

require a consideration of time-of-day 

rates on a utility-by-utility basis, but, the C 

also concludes that it is proper finally to 

appropr iateness of the rate reforms in each 

rate proceed ing • However, it should. b~ clear fr 

that there is now a presumption which f~vors 

ine the 

next 

the above 

implementation of the instant rate reforms. In uture rate 

proceedings the Commission will invoke this 

the affected utility will then bear the burden 0 showing 

that the costs of implementation outwe igh the be· 

its particular case. While the Commission does 

in future rate hearings, torelitigate the 

in this generic proceeding, it will provide the 

for each utility and its customers to show that 

implementation may not be beneficial to its syst 

However, all jurisdictional electric u 

will be ordered herein to file time-oi-day rates 

considered 

to their industrial and large cantnercial customer at the 
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time of their next general rate filing but, in any event, 

not later than six months after the effective ate of this 

Order. Each utility in such filing initially ay delineate 

the customers to be included in these classifi ations, based 

upon the magnitude of their usage, and the typ of metering 

available or the investment necessary. for them as well as 

all other factors justifying the appropriatene sand cost-

. effectiveness of such classification. For exa 

utility may wish to propose inclusion of all i and 

commercial custome.rs with certain minimum usag , in order to 

maximize the cost-effectiveness of implementat on. The 

Commission will review all proposals and will etermine the 

classification as well as the rates as propose to apply to 

such classification. In like manner, tho~e ut lities listed 

in Appendix D, which the Commission finds to h ve a 

sufficient and significant seasonal differenti I, shall file 

seasonal rates for all of their customer class fications at 

their next rate filing but, in any event, n9t later than 

six months from the effective date of this In 

developing those filed rates, the utilities sh 

and file an appropriate methodology for implem 

suitable for their particular circumstances. 

such methodology is provided in Appendix F. I 

noted that the Appendix F methodology is based 

costs. The Commission has attempted, in devel 

develop 

n example of 

should be 

average 

that 

methodology, to make compliance with this Orde as simple as 

possible and to minimize the burden upon the utilities in 

complying with this Order. And finally, as me tioned above, 

those utilities may, in addition,submit 

their opinion, would make implementation of 

reforms inappropriate. 

-131-

in 

rate 



G. 

DECLINING BLOCK RATES 

The Commission believes that public 

misunderstanding of the design and usefulness of he 

declining block rate, and the controversy surroun ing the 

rate, have made i;ts continued. use coun terproducti e. Public 

unde~standing and acceptability of any utility ra e is an 

essential factor that must be considered by regul tors in 

designing and approving rates. The lack of publi 

understanding and acceptance of declining block r tes 

requires this Commission to propose another rate for 

the ·vast majority of Colorado residential and can ercial 

electric customers. The rate fonn which we today o:t:"der is 

no less cost-tracking than thedecliniw block ra e, but it 

read has the advantage of not be.ing fraught wi th 

dissatisfaction and numerous catch phrases, us, we 

believe that it is amenable to public understandi 

acceptance. 

used The declining block rate, wh ich 

predaninantly for the Colm:'ado residential and c 

classes, has been critic ized severely in- recent y .ars 

because of its alleged promotional nature. shave 

characterized its operation as "the more you use, the less 

you pay." In general, the public views this rate as a 

benefit for the large user of electricity and a b 

the small user. Utilities justify the use of the 

for 

block rate by arguing that it accurately tracks c The 

ccmplexity of the cost-tracking argument, however makes it 

not conducive to general public understanding. 
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Any rate which is designed to recover the costs of 

providing service must account for the three co t canponents 

of that overall cost; namely, the customer cost canponent, 

the energy cost canponent, and. the demand cost 

The customer cost canponent is independent of u 

been attributable to the cost of reading meters 

preparing bills, as well as customer-related pi 

and has 

The energy cost canponent is attributable to fu 1 expense 

and certain operation and maintenance expenses. The demand 

cost canponent is attributable to the utility plant 

investment necessgry to supply the greatest amo energy 

that must be supplied in any time interval. Fo most 

utility plant items, investment is related not 

amount of energy that must be supplied, but to 

total 

greatest 

amount of energy that must be supplied in any ti e interval. 

Demand measures the maximum energy supplied in fixed time 

interval, and thus measures the plant investmen necessary 

to serve the requi red load. 

Essentially the declining block rate 's merely a 

usage rate. That is, the customer's bill is de ndent only 

upon the amount of energy used, and no other canponent of 

cost is directly measured. Thus, the declining block rate 

is designed to recover the three cost canponents required in 

providing electricity, i.e., customer, demand, and energy, 

by relating the incurrence of each to the energy usage of 

the customer. It is the recovery of all of the canponent 

costs of providing electricity, through the vehi Ie of an 

energy usage rate, that has led to the misconception that 

the decli n ing block rate is promotional in na tur e. 

Clearly, the simplest canponent of the declining 

block rate to canpute is the energy canponent in that it is 

the quantity directly measured by the electric m ter. Thus, 
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ideally, the energy canponent will be incorpora ed and 

recovered in each·block of the rate. 

The customer cost component of the de lining block 

rate is incurred by the uti! i ty irrespective of the customer 

usage level. Accordingly, customer costs norma lyare 

recovered in the first blocks Of usage, thereby assuring 

that all but a few customers (who for some reas n might use 

very little energy in any given.month) will pay rates which 

are sufficient for the utili ty to recover these_ costs. The 

recovery of customer costs in the first blOCks 

reasonably well understooq by the public. 

as public perspective is concerned, the recove 

demand component of the rate is widely misunder 

The demand canponent of the customer' 

ideally should be directly proportional to the. 

is 

. as far 

of the 

bill 

imposed by the customer. If demand were separa ely metered, 

the above would ·pose no problem. However, when energy 

usage is metered, an attempt must be made 

relationship between energy usage and the imposed, so 

that customer demand can be imputed.and billed the 

measurement of energy usage. Load research has 

established that, on the average, as energy increases, . 

energy is util i tized more un iformly over time, s that the 

demand imposed does not increase in 

amount of en~rgy used. It is this incr~ental veling out 

characteristic of customer demand that necessi t 

decreasing the per-un it-demand charge wi th incr sing levels 

of energy usage. In such fashion, it that a 

decreasing per-un i tcharge fairly and accurately tracks the· 

demand costs imposed on the utility system by t customer. 
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.When all of the aforementioned cost cponents to 

be re,covered are added together, the declining 

structure becanes apparent. For example, in first block 

of customer usage, a customer is charged for 

customer costs, his demand costs. attributable that usage 

as well as the uniform energy cost. The next bock then 

recovers the balance of the customer costs, the demand cost 

attributable to that usage . level , ahd. finally, gain, the 

unifonn energy cost. Succeeding blocks will in lude 

recovery of the declining demand cost, the unif rm energy 

charge, but no customer costs, which have previ usly been, 

fully recovered. .when these costs are added to 

recovered through the declining block rate, it 

a.nd 

incorrectly, a.ppe ar that" the more you use, the less you 

pay," even though the reasons . for the declining nature of 

the rate is the recovery of customer costs in t e first 

several blocks as well as the declining nature demand 

costs •. 

Largely as a result of the public mis derstanding 

of the declining blOCk rate and the controversy surrounding 

its use, Congress provided in §lll(d) (2) of PUR 

Commission, as well as other state regulatory a thorities, 

consider the following standard: 

The energycan.ponent of a rate, or th 
amount attributable to the energy 
canponent in a rate, charged by any 
electrlc utility providing electric 
service during any period to any clas 
of electric customers may not decreas 
as kilowatt hour consumption by such 
class increases dur ing such period 
except to the exten.t that such utilit 
demonstrates that the cost to such 
utility of providing electric service 
such class which costs are attributab e 
to such energy canponent, decrease as 
such consumption increases during suc 
period. 
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In essence, Congress has not prohibited the declining 

block rates. On the contrary r Congress has merel provided 

that the energy component of the rate should not ecline 

with increased usage, unless the utility can strate 

such a declining cost characteristic for the y 

component of costs. As the above discussion strates, 

the declining block rate used by utilities in Col rado does 

not contain a declining energy component. In rado r as 

above mentioned, the cost component that declines with 

increasing usage is that of demand and· not of ene gy. 

Accordingly, the Commission in considering 

mentioned federal standard finds that the decltni block 

rates used in Colorado are in canpliance therewi t • 

In essence, the Commission believestha a rate 

should be designed to recover each of the three h 

desc ribed cos t components separately. 

costs, defined to include expenses of billing and 

reading only, should be recovered from every cust 

29 

, customer 

fla t monthly charge wi thout regard to usage. costs 

should be recovered from each customer on a flat r-

kilowatt-hour basis. Thus, in canpliance above-

mentioned standard of PURPA, as well as the econ ics of the 

si tua tion, the energy component of the rate will same 

for all classes of customers at every usage level And 

third I the rate should recover all demand-related cos ts, 

including customer-related plant costs in two or hree 

separate blocks which recognized the decreasing n ture of 

those costs. It is felt that separating the rate. in this 

fashion will enhance public understanding of the ature and 

level of the costs to be recovered in the rate. 

29 
The Commission believes that any fixed costs 

prev iously recovered through the customer compone 
declining block rate more properly are recovered 
the demand component of the proposed rate. 
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A few addi tional canments are requi ed concerning 

the demand canponent of the rate. As mention the 

decreasing per-unit-demand charge more accura 

recovered with a greater number of blocks. H the 

Commi ssion believes tha t to recapture such ,ch an 

unduly large number of blocks in the decreasi g block rate, 

or in the rate form as establi shed hereby, is unwieldy 

and does not lend itself to public understand'ng. Also, the 

Commission believes that the decreasing natur of the demand 

component of this established rate should be minimized to 

the extent PJssible to avoid any further misun erstanding in 

this regard. Accordingly, the Commission will expect that 

the rates filed in canpliance wi th this Order ill divide 

the demand cost into two or a maximum of three parts. The 

usage levels fo r the demand blocks in i tially w'll be 

determined by each utility. Such determinatio shall be 

based upon each utility's load research and cu tomer 

characteristics. However, recogni tion given, in 

designing these blocks, to maximizing customer understanding 

thereof. 

As an al ternative to t.he three-part emand cos t 

form as desc ribed above, the Commi ssion al so f nds a two­

part cost form acceptable. The two-part form hould consist 

of a monthly serv ice charge, wh ich will encamp ss all 

customer-related costs, and a monthly energy c arge which 

will encanpass all demand and energy related c sts on a flat 

per kWh basis. While the two-part form is not as refined as 

the three-part form, the two-part structure ha the 

advantage of administrative simplici ty and eas of customer 

understanding. 
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Accordingly, each utility under the ju isdiction 

of this Commission at its next general rate fili g, or 

within six months of the effective date of this rder, shall 

file with the Commission, rate schedules for its 

residential, commercial, and industrial customer in 

accordance with the foregoing rate design concep s. 

Jurisdictional utilities should be prepared to e in an 

educational program to explain fully and clearly to all 

consumers the operation of the new rate design. 

Specifically, the Commission will expect utili ti s to 

include bill inserts as well as other public exp anations of 

the design characteristics of the established ra e, in order 

to overcome public misunderstanding. 

H. 

LIFELINE RATES 

Typically, the justification for lifel ne rates as 

a pricing method is that a minimal amount of ele tricity is 

required by individuals to maintain an adequate tandard of 

living. The traditional design of lifeline rate prices the 

first rate blocks below cost and thus attempts t assure 

that a subsisten~e quantity of electricity is wi hin the 

reach of all. In pract ice, the above resul ts in all 

residential customers who consume less than the ubsistence 

level.of electricity paying, a rate below the cos of 

provid ing that serv ice. 

This traditional lifeline rate concept has been 

criticized in this proceeding by all of the util'ties, and 

the industrial and commercial utility customers. 

Traditional lifeline rate structures are intende to benefit 

low-income residential customers; however, under such rate 

.... 
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structures low consumption of electrici ty f ra her than low-:-

income consumers, is benefited. The evidence presented in 

thi s proceed ing has fa iled to conv ince this C that 

low-usage consumers· are coextensive wi th low-' ncane 

consumers. Rather, it· is quite probable that many low-

income persons live in large uninsulated s, in all-
30 .. 

electric homes, or if handicapped, require igh usage life 

supporting devices, and consequently are users,. 

Conversely, many affluent customers wi th insula ted 

apartments or houses, or second homes, 1 benefi t from 

such a lifeline rate. Some economists point that the 

1 i fel ine rate that departs from cos ts resul ts a subsidy, 

and thus could cause a misallocation of econ resources. 

There is also skepticism as to whether tradit'onal lifeJ-ine 

rates encourage conservation, in that the rat is below that 

wh ieh otherwi se would be charged. Finally f ny argue that 

an independent, appo inted canmi ssion should concern 

itself wi th social welfare considerations. argument 

runs that rate structures should not be used income 

redistribution, which is a matter that determined 

by the elected legislature and handled the public 

welfare system -- hence borne by taxpayers and not 

ratepayers. 

Re suI tan t from the many c r i tic isms directed 

against the traditional lifeline approach, and coupled with 

a recognition of the inordinate burden that t e accelerating 

costs of horne heating was placing on the poor poor 

handicapped, this Commission in an earlier pr 

30 
For example, the average natural gas monthl usage 

required to heat a residence in the winter is 250 Ccf. 
Heating a comparable horne with elect.ricity would require 
5,000 kWh per month, which is well above any conceivable 
1 i f eli n e us ag e . 
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attempted a different ~ifeline rate design. quent to 

hearings in 1977, this Commission ordered Publi·c ervice 

Company, as well as' all other gas distrib.utionut'lities in 

the State of Colorado (other than municipali ties) to file a 

separate rate schedule. Such rate was to be appl cable to 

residential gas customers who were eligible, by r ason of 

their low income and age (or handicap), for the 

property tax and rent relief. This eligible cust class 

then was to receive gas service during the winter 

the year at a rate below that charged .other resid ntial gas 

customers. This Commission firmly believed that he 

inabil i ty of low-income pe.ople, particularly the lder.ly and 

handicapped, to pay their wintertime heating bill had become 

cri tical and thus a low-incane rate (unlike the t ad i tional 

llfeline approach described above) was designed help only 

such customers. Treating such customers differen lywas 

justified, in the Commission's view, because of 

increased likelihood that· the inability. of such c stomers to , 

meet their payments for service would cause termi ation. 

The resulting extreme hardship was deemed by be a 

legitimate regulatory concern. However, the rate was. 

invalida t.ed by the Colorad 0 Supreme Court on the rounds 

that it established preferential and unjustly di riminatory 

rates. The Supreme Court stated: 

• • When the PUC ordered the uti! i ty 
companies to provide a lower rate to 
selected customers unrelated to the c.os 
or type of the ·service provided, it 
violated section 40-3-106(1)'5 
prohibition against preferential rates. 
In this instance, the discount rate 
benefi ts an unquestionably deserving 
group, the low-incane elderly and the 
low-incane disabled. This, 
unfortunately, does not, make the rate 
.less preferential. To find otherwise 
would empower the PUC I an appo in ted I 

non-elected body, to create a special 
rate for any group it determined to be 
deserving. The legislature .clearly 
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provided against such discretionary 
power when it prohibited public 
utilities from granting lany 
preference'. In addition, 
section 40-3-102, C.R.S. 1973, dire 
the PUC to prevent unjust discrimin 
rates. Establishing a discount gas 
plan which differentiates between 
economically needy individuals who 
receive the same service is unjustl 
di sc r imina tory. 

Nountain States Legal ,Foundation v. Public Ut'lities 

Commission, supra. The Mountain States opini not 

preclude this Commission from taking social c nsiderations 

into accoun t in exercising its ratemaking fun 

However, the Supreme Court, by such decision, has made it 

clear that the Commission may not establish a separate 

customer classification of service at a lower rate for the 

sole purpose of carryi ng out social policy. not 

interpret the Mountain States opinion as a ba to the 

Commission's consideration of other lifeline approaches 

available to all residential customers. 

The only lifeline rate presented in this 

proceeding was that advocated by Hountain PIa 'ns Congress of 

Senior Organizations through its witnes.s Dr. ugene Coyle. 

Dr. Coyle proposed an inverted rate appl icabl to the 

residential class only. The rates at the tai block were 

proposed to .be based on long-run incremental ost (LRIC), 

and rates at. the initial block of up to 275 k per month 

were discounted to balance the excess revenue created by 

pricing the tail block in excess of embedded This 

Commission will not adopt Dr. Coyle's approac , in that it 
/ 

suffers from the same practical and theoretic problems as 

other attempts to base rates upon marginal co 

discussed earlier· in this Decision. In brief basing 

residential rates on tRIC, much like any othe marginal cost 

approach, would require utilities to perform ery complex 
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studies. Many Colorado utilities are without resources 

to performcanplicated marginal cost studi,es, this 

Commission is clearly wi thout theresourees to m the 

suitability of such studies. Further, the so~ca 

"revenue gap" problem wh ieh Dr. Coyle solves' ess by 

creating a lifeline rate'of less than 275 kWh ma es the LRIC 

approach unworkable for the reasons set forth in 

of this Decision. Finally, Dr. Coyle advocated 

methodology only for the residential class. If 

methodology is sound, it follows that LRIC shoul be 

applicable to all classes of customers. Th,us, 

Commission concludes that the LRIC methodolOgy 

by Dr. Coyle, not because it is an economically 

theory, but in order to achieve the limited goal 

s proposed 

lifeline ,rate for residential customers. For th foregoing 

reasons, the Commission rejects the lifeline appr ach 

proposed by Moun tain PIa ins Congress of Senior 

Organiza tions. 

As a result of the Mountain States opinion and the 

absence of a workable alternative lifeline approa 

Colorado is, now wi thout a Ii feline rate. to §114 

of PURPA, this Commission is required within two 

the date of the e,nactment of the Act; to determin , after an 

evidentiary hearing, whether a lifeline rate 

implemented by each Colorado utility. ,Since the 

be 

has not adopted a lifeline approach in this ing, 

§114(c) makes it clear that this proceeding does ot qualify 

as one in which such a determination finally, can 

Thus, this Commission, in eithe'r a generic procee in 

an individual rate proceeding, will reconsider su issue. 

As a result of the above discussion, the parties this 

proceeding as well as the public are put on no,tic of some 



of the legal and practical concerns of the Commission in any 

future consideration of a lifeline· approach. It should be 

made clear that, within the above confines, the ommission 

will consider lifeline rates with an open mind. 

I. 

ALL'-ELECTRIC RATES 

All-electric customers in Colorado hav 

experienced significant changes in ratemaking icy over 

recent years, and unfortunately all such have resulted in 

increasing bills. Dur in9 the 1950s and 1960s util i ties 

offered promotional rates to the ir all-electric ustomers. 

As intended, these promotional rates fostered th increased 

devel opmen t of all-electr ic usage in wever, as 

is generally recognized, the 1950s and 1960s wer a time 

period in which utilities were experiencing econ of 

scale. Thus, an increase in usage, which requir 

expansion of capacity, resulted in a concomitant in 

the per-unit cost. Promotional rates essarily 

constitute a cross-subsidy; they were simply int nded to, 

and ofteri succeeded in, distributing widely the of 

economies of scale. 

As energy became more expensive and ut'lities were 

required to build plants costing more than embed ed costs in 

order to me~tincreased demand, this Commission rdered 

util i ties to eliminate any promotional rate wh ic resulted 

in all-electric customers not paying the full co t of such 

service. Elimination of promotional all-electri rates 

resulted in a sharp increase in the electric bil s of all­

electric customers, who had for years relied upo 

inexpensive electrici ty. for home heating. 
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· In late 1975, the Commission authoriz d Public 

Service Company to implement demand-energy rate , for all new 

residential and cOmmercial all-electric custome Unlike 

the traditional declining block rate structure der which 

these customers were charged, the demand-energy 

measured not only usage, but also the maximum d the 

customer placed on the system during a billing cleo When 

demand-:-energy rates were mandated for all new r sidential 

and ccmmercial all-electric customers, the. Comm 

believed that all-electricc customers could sav 

that previously charged by declining block rate 

load management of their usage. For example, i 

customers would have spread their load by not 

dishwashers, dryers, washers I and heating appl i 

same time, the same kilowatt~hour ·usage would h 

in lower bills. The Commission also believed 

level ing, wh ich would be encouraged under such 

rates, would benefit Public Service Company as 

customers. 

All of the above reasons for the mand 

implementation of demand all-electric rates wer 

money over 

by simple 

such 

the 

resul ted 

load 

11 as its 

However I the lack of cOmmun ication between Publ c Service 

Company, the homebuilders, and prospective purc 

all-electric homes had not sufficiently been co sidered by 

the Commission in mandating such demand rates. 

were not informed fully as to the means by wbic they could 

take advantage of the new demand-energy rates. Furthennore, 

many homebuilders, who were not apprised of the imminent 

implementation of such demand-energy rates, 

homes, for example, with central heating system, which did 

not provide realistic opportunities for custome load 

management. Moreover, the future installation 
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heating wi th electric· backup was discouraged u der this 

rate. As a·result of the above factors, which were brought 

to the attention of the Commission in Case No. 5685, ~ 

Builders Association of Metropolitan Denver v. Public 

Service Company, the Commi.ssion, by Decision N • 89573, 

dated October 26, 1976, made demand-energy rat s voluntary 

rather than mandatory.. In Decision No. 89573, the 

Commission stated, "Whatever rate structures u timately are 

established, it is quite evident that it will e necessary 

to implement the same as. the result ofadequat studies, 

sufficient lead time and appropriate consumer 

That has been the lesson of this proceeding .n. 

With the above background in mind, t e Commission 

in this proceeding is again presented with the of 

demand-energy rates for all-electric residenti and 

commercial customers. There is .. no question th all-

electric residential and commercial customers differ 

significantly from other residential and comme cial 

customers in that their usage per month is much greater and 

typically the demand that they put on the syste is higher. 

The declining block rate· structure, mentioned, 

is designed to recover customer costs, demand and 

energy costs. However, by the declfning block ate, 

customers are charged upon the basis of energy sage and not 

. upon the basis of demand. In designing declini 

rates, the utility customarily will estimate a ustomer 
31 

class daily load factor. Thus, for example, 0 the extent 

that the residential class is relatively homoge eous, that 

is, the load factors of these customers are sim 'lar, the 

declining block rate will recover demand costs, more or 

31 
In the case of Public Service Company, a 22 p rcent 

average daily load factor is assumed for the re idential class. 
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less. However, customers with a less-than-averag load 

factor will pay less than their demand costs whil those 

wi th a greater-than-average load factor will pay than 

their demand costs. A demand-energy rate will mo e 

precisely track costs for a utility than the decl'ning block 

rate" when intraclass loao factors vary significa tly. The 

evidence in this proceeding reveals that the load 

among all-electric residential and canmercial cus 

generally, can vary considerably, thereby j usti fying, from a 

cost recovery point of view, the demand-energy ra 

In addi tion to recover ing the util i ty IS of 

providing service, a demand-energy rate can be ut'lized by 

customers for cost control purposes. Customer of 

the demand component of electric usage should enc urage 

minimiza tion of demand. As mentioned, the spreading of load 

by not operating large appliances simultaneously can result 

in significant savings, as can electric heating which is 

controlled separately by room. Beyond such manual load 

control there is available, for a relatively small 

investment, various types of load control equipme t which 

assures that load does not exceed at any 

given time. This may be effectuated by phasing t e heating 

system or by a simple interlock device which prevents two or 

more appliances from operating simultaneously. Thus, with 

both the use of human awareness and/or an automate system, 

the consumer can utilize a demand-energy rate to cost and 

system advantage. Further, the load data collecte by 

Public Service Company establishes that the averag load 

factor of all-electric customers exceeds that of t e 

residential class as a whole. This means that on the 

average all-electric customers would benefit at 

in the foreseeable future, from a demand-energy 

opposed to the declining block rate. 
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The Commission is convinced from the 

this proceeding, that demand-energy rates are a 

for all-electric residential and commercial cus As 

mentioned, these rates are both compensatory to the util i ty 

and provide the customer .wi th an opportunity to control 

energy costs through load manag.ement. , Implemen 

such should be mandatory for service to new. horn only 

after sufficient infonnation and education as t the 

effective use of· such rate has been provided· th consumers, 

homebuilders, and public at large, by the invol ed util i ty. 

To effectua te this implementation, the Commi ssi n bel ieves 

that there must be a sufficient lead time, prio to 

esto?blishment of the rate, so that the new home· to which 

this rate will apply can be designed by homebuil ers to 

provide maximum opportun i ty for load management. 

Accordingly, each jurisdictional utility providi g all-

electric service shall file demand-energy rates new 

residential and commercial customers wi thin six onths 

subsequent to the effective date of this Decision, to be 

effective 18 months after filing thereof. All affected 

utilities should note that the Commission is of 

that it is appropr ia te to design demand-energy r 

done by Public Service Company, so that all-elec 

customers with a load factor greater than that b 

as was 

into 

the current rate schedules will be able to achie e savings. 

Also, each util.ity shall offer 

along with the mandatory rates, but on a basis, 

demand...,.energy rates for existing all-electric cu 

residential customers wi th a minimum annual usag of 15, 000 

kWh, and existing canmercial customers ~ 

believes that customers who can achieve savings 

the new demand-energy rate should be given the 0 
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to do so. Furthermore, all jurisdicional utili should 

make every effort to give customers full inform tion as to 

the operation of demand-energy rates so that co sumers may 

elect to take such, armed with a full understanding thereof. 

,Such educational program should include providi 

with a trial period, whereby a demand-energy me 

customers 

installed, but dual billings, composed of charges under both 

the previous and demand-energy rate structures, re rendered 

to the customers. The customer during such dual bill trial 

period will be charged under the previous rate structure. 

The above procedure will give customers 'an opportunity to 

determine what their bills would have been ·under the demand .... 

energy rate structure as compared with the current rate 

structure. 

J. 

SOLAR ENERGY AND HEAT STORAGE RATES 

Solar energy technology is in 

mentioned previously, the Commission believes th 

regulation of electric utilities should accommod 

technology to the extent possible, while remaini 

between competing technologies _ .... new and existi 

believe that the above approach will allow the 

As 

We 

growth of solar technology wi thout providing a s sidy 

therefor. Clearly, the development of solar will 

benefit society in that it will allow less 

dependent upon increasingly expensive nonrenewab e 

resources. However, whether solar technology ul imately 

becomes a reliable source of energy and a thrivi 

depends mainly on the costs of implementing that technology 

as against the costs of competi tiveenergy techn 

Thus, the Commission believes that rate structur s developed 
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by electr ic util i ties for solar technology, wh ch struc tures 

direc.tly. affe.ct the. costs to the consumer 

technology, should neither unduly benefi t 

the solar al ternative. 

There is no question 

solar electric customers varies significantly 

residential and commercial customers in· genera 

all-electric customers in particular. For ex 

from 

the 

residential. solar customer nonnally invests be $5, 000 

of 

and $15,000 in. solar hardware for the purpose e augmenting 

the space and/or wa ter heating needs of the cu The 

technology usually involves 

collectors which absorb the heat from the sun when 

available store such in a system utilizing eit br 

rocks. The heat as thus stored can be drawn u to provide 

heat as needed. Unfortunately, y cannot 

now assure that 100 percent of the solar rls heating 

needs will be supplied through the solar 

Accordingly, a backup heating system must be in ·to 

provide supplemental heat when the solar storag system does 

not meet heating needs. 

As can be expected, after a series of sunless, a.nd 

unusually cold days, the stored solar heat will be depleted • 

.such circumstance will usually necessi tate the se of the 

backup system. Thus, for the utility, backup u age by the 

solar customer may well coincide wi th the uti! i y IS peak 

day, or with the days ofi ts heaviest loads. e effects of 

solar customers have not yet had an important i pact upon 

utilities because of the small numbers of such ustomers 

involved. However, as solar development occurs and 

increases, the above situation could became ap oblem for 

both utili ties. and their nonsolar customers. 
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At present, residential and commercial ate 

structures do not adequately accommodate current olar 

technology. For example, the implementation of a demand­

energy rate could be extremely unfavorable· for so ar usage 

customers in that backup usage may occur only ove two or 

three days of a winter month, but at a very high emand, 

which automatically will be reflected in the dema d-energy 

charge. However, the declining block rate, being based on 

kWh usage may well be a subsidized rate for solar customers. 

Solar systems may include the ability t store 

energy required for heating. The above would be 

significant for the affected utility, in that suc a 

customer would have the flexibility of managing 1 ad. 

Obviously, such a consumer could schedule his ind'vidual 

load so that it occurs during the utility's ak hours, 

and thus burden the system less. Moreover, any c stomer who 

has heat storage capaci ty, no rna tter whether it i for the 

purpose of collecting solar energy or not, can the 

util i ty system as a whole by load management. Th 

rate structure designed for solar customers shoul be 

available to any consumer that has the ability to store heat 

and thus manage load. 

In this proceeding Public Service Compa y has 

proposed an alternative rate for solar customers. 

Fundamentally, such rate is a demand-energy rate hich 

operates much like the rate for all-electric cust 

However, such rate discounts the demand charge by 50 percent 

for solar customers during the period of 10 p.m. 0 8 a.m. 

on a daily basis. The purpose of the proposed ra e, from 

Public Service Company's point of view, is to enc urage 

solar customers to recharge solar storage during ff-peak 

hours. The 50 percent discount of the demand cha ge is 
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effered as an inducement to. customers to. rechar e sterage at 

eff-peak hours which clearly benefits the syste as a whole. 

The Cemmissien, hewever, must reject the prepes d selar rate 

al ternative. The prepesed rate is designed to pply enly to. 

solar customers and thus is net neutral. There are ether 

custemers wi th a ttr ibutes similar to. selar cust mers who. 

also. should be given the benefit ef any such ra e. 
. , 

Furthermere, theCemmissien believes that it we ld be 

apprcpriate to. recegnize the difference in cest to. the 

utility ef recharging during peak as cpposed to. cff-peak 

hcurs. Mcreever, the Commission believes that much 

simpler rate can be designed which weuld censid r the ccsts 

imposed upon the system by such heab-stcrage cu tcmers, and 

yet weuld resul t in lewer rates than the Public Service 

Cempany prepesal. Finally, there was no. e presented 

in this preceeding which weuld justify the 50 p 
. 

disceunt ef the demand charge in eff-peak heurs. 

While Public Service Cempany wi tnesse testified 

that the ogtimal shape ef its lead curve render time-cf-day 

rates net cest-effective fer its system, frem t 

recerd we cannctag ree with such pr cpo s i ticn, a explained 

in Part II-G abeve. Mcrecver, the number cf de ignated 

residential and cc:mmercial customers who. weuld by 

the time~ef-day rate, as detailed belew, wculd 

large that it wculd impose undue metering cests 

utility. And certainly, given the insignifican lcad that 

such custemers new place an the system, er can e expected 

to. place en the system in the near future, the Cemmissicn 

dees not believe that they will have a substantial impact 

upon the utilities' load curve, whether cr nct such curve is 

nO'.V' considered optimal. In fact, Public Service Ccmpany has 

indicated in this proceeding that time-varying ates can be' 

effered to. selar customers. 
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Thus, from the above and foregoing, t e Commission 

believes that residential and commercial heat-s 

customers should be charged on a simple time-of 

kilowatt-hour usage rate. Electricity used dur"ng peak 

hours should be charged at a higher rate than electricity 

used during off-peak hours. While such rate do 

measure demand directly, it can be designed to 

the difference in costs of demand by tirne-of':"'da 

the e~tent that energy costs vary by tirne-of-da 

for 

Also, to 

rate 

also can be designed· to reflect such as well. l'ore 

importantly, the rate should be simple and thus easily 

understood by. cu.stomers, and easily ·.implemented by the 

utility. As with the all-electric rate above, the 

Commission believes that the solar' rate should offered on 

a mandatory basis for all new residential and c mercial 

he·at-storage customers, but only after a suffici nt period 

of time to permi t utilities the opportunity ade ately to 

inform homebuilders, as well as customers regarding all 

aspects of the rate. Accordingly, each utility hall file 

such rates within six months after the effective date of 

this Decision to be effective 18 months thereaft r. All· 

reSidential and canmercial neat st~rage customer existing 

at the time of the filing of the new.rates be 

cont.inued on their current rate structure. such 

prior customers ·also should be offered, on 

basis, the opportunity to convert to the herein- stablished 

time-of-day kilowatt-hour usage rate. Commision 

expects all jurisdictional and affected utilitie to engage 

in an informational program. similar to that ibed in the 

section on demand-energy rates, Part II-I. 
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III. 

ORDER 

THE COMMISSION OROERS THAT: 

1. Each electric utility whose name is listed on 

Appendix B to this .Decision be, and hereby is, directed to 

prepare interruptible rate schedules applicabl to its 

industrial, commercial, and/or irrigation rate consumer 

classes based upon the rate design criteria as described in 

Appendix C to this Decision. Each such util.i t . be 1 and 

hereby is, directed to file said rate -schedule at its next 

general rate proceeding, but in no event later than six 

months after the effective date of this Decisi n. 

2. Each electric utility subject to the 

j urisd iction of this Commission be, and hereby is, directed 

to survey its service territory and file with his 

Commission within six months after the effecti e date of 

this Decision; an inventory of all potential s tes and joint 

ventures for co-generation ( including a descri tion of any 

economic, legal or engineering barriers to dev lopment of 

such potential sites and/or joint ventures) in conformity 

with the provisions of Part II-E of this Decis on. 

-
3. Each electric utility subject to the 

jurisdiction of this Commission be, and hereby is, directed 

to present testimony at its next general rate roceeding in 

support of and in explanation of the costing m thod of 

allocation used by said utility, as more fully discussed in 

Part II-F of this Decision. 

4. Public Service Company of Colora 6 be, and 

hereby is, directed to modify its average and demand 

allocation methodology to reflect metering of' 
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classes for the same length interval and to cease and desist 

from using the arithmetic mean in the computation of the 

class maximum demand for its residential rate cIa Sf as more 

fully discussed in Part II-F of this Decision. 

5. Each electric utility subject to th 

jurisdiction of this Commission be, and hereby is ordered 

to file at its next general rate proceeding, but n no event 

later than six months after the effective date of this 

Decision, revised rate schedules implementing tim-of-day 

rates for its industrial and large commercial rat classes 

as more fully discussed in Part II-F of this Deci ion. 

6. Each electric utility whose name is listed on 

Appendix D as being required .to file seasonally 

differentiated rates be, and hereby is, directed 0 file at 

its next general rate proceeding, but not later t an six 

months after the effective date of this Decision, revised 

rate schedules implementing seasonally differenti ted rates 

for all .customer rate classes, as more fully discssed in 

Part II-F of this Decision. 

7. Each electric utility subject to th 

jurisdiction of this Commission be, and hereby is directed 

to file at its next general rate proceeding, but n no event 

later than six months after the effective date of this 

Decision, revised rate schedules for its resident al rate 

customer class based upon either a: two-part rate r three­

part rate~ as more fully discussed in Part II-G 0 this 

Decision. 

8. Each electric utility subject to th 

jurisdiction of this Commission which provides al -electric 

service be, and hereby is, directed to file withi six 

months after the effective date of this Decision, to become 

effective 18 months after the date of filing ther 
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demand-energy rat·es for all new residential an commercial 

customers, as more fully discussed in Part 11- of this 

Decision. 

9. Each electric utility subject to the 

jurisdiction of this Commission be, and hereby is, directed 

to file wi thin six months after the effective a te of this 

Decision, to become effective 18 months after he date of 

,filing thereof, demand-energy rate schedules ( 0 be elected 

on a voluntary basis by the customer) applicab e to (1) 

existing all-electric customers, (2 )residenti customers 

with a m,inimum annual usage of 15,000 kWh and (3) existing 

commercial customers, all as more fully discus ed in part 

I1-H of this Decision. 

10. Each electric utility subject ,t the 

jurisdiction of this Commission be, and hereby directed 

to file wi thin· six months after the effective of this 

Decision, to become effective 18 months after of 

filing thereof, rate schedules appl icable to all new 

residential and commercial heat-storage customers, as more 

fully discussed in Part I1-H of this Decision. 

11. Each electric utility subject to the 

jurisdiction of the Commission be, and hereby , directed 

to file within six months after the effective te of this 

Decision, to become effective 18 months after e date of 

filing thereof, rate schedules appl icable to ex' sting 

residential and commercial heat-storage custome s (to be 

elected on a volun tary basis by the customer), s more fully 

discussed in ,Part 11-H of this Decision. 

12. Each electric utility which is a member of a 

winter-peaking system I singularly or in cornbina ion wi th 

other utili.ties of the system, be, and hereby i , directed 

to conduct a study (or studies) to identify the classes of 
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customers which contribute to its or their) wint and 

which would be most appropriate for interruptibl rates. 

Said study (or studies) shall be filed with the ommission 

within six months after the effective date of th's Decision. 

Colorado-Ute Electric Association, Inc., be, and hereby is, 

directed to participate in and assist its member utilities 

in the conduct of their study (or studies). 

13. All motions not heretofore ruled pon be, and 

hereby are, denied. 

This Order shall be effective 21 days subsequent 

to the date hereof. 

THE PUBLIC UTIL.ITIES cor- HISSION 
OF THE STATE OF COLO DO 

mmissioners 

COl'1MISSIONER DANIEL E. 
PARTICIPATING 
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Cas No. 5693 
Dec sion No. 1111 

APPENDIX A 

LIST OF EXHIBITS ADMITTED INTO 

EXHIBITS SUBMITTED BY PUBLIC 

Exhib~ t "De"signation 

1. The Impact of Rate Structure on Energ Conservation 
and. the Economics for Improvement of rrigation 
Pumping plant Efficiencies by Robert • Longenbaugh, 
Associa te Professor of C iv il " Eng ineer' ng I Colorado 

2. 

State University, Fort Collins, Color do 

Public Testimony of Kevin Markey on B 
Friends of the Earth 

EXHIBITS SUBMITTED BY PARTIES OF RECO 

of The 

A. Direct Testimony of J. H. RCl-nniger, P blic Service· 
Company of Colorado 

Exhibits to Direct Testimony of J. H.Ran 

1. Summary of Generic Rate Design Activi 
Throughout the United states 

2. "The Power Company" Electric Department - Average 
and Excess Demand Cost Allocation Exam 

3. Construction of Block and 

4. Daily Load Curve Example 

5. Available Generating Capability and Loads 

6. Load Factors 

7. National Residential Rate Comparisons 

8. Electric Heating Customers 

9. Comparison of Rate Application to Resi ential 
Heating Customers 

10. Proposed Experimental Solar Rate 

11. Impact of Lif~line Rates 

12. National Lifeline Summary 

13. Conservation Communication 

14. Metering and Load Control Devises 
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15. EEI/EPRI National Rate Study Reports 

B. Rebuttal Testimony of J. H. Ranniger, Public 
Service Company of Colorado 

Exhibits to Rebuttal Testimony of J. H. Ra 

16. Public Service Company of Colorado -
Determination of Average and Excess 

of 

17. Concurring opinion of Commissioners Symons, 
Jr. and Vernon L. Sturgeon, a Califor ia Commission 
Decision Instituting So-called Lifeli e Rates 

C. Direct Testimony of Robert L. Dekker, 
Behalf of the tight and Power Departm 
of Estes Park. 

Exhibits to Direct Testimony of Robert L. 

18. Town of Estes Park - Summary of Custo of 
Year End 1976 

on 
Town 

19. Town of Estes Park - Retail Rates in ffect as of 
August 5, 1977 

D. Direct Testimony of Joe D. Heckendorn, Public 
Service Company of Colorado 

Exhibits to Direct Testimony of Joe D. Hec endorn 

20. Samples of General Commercial Lighting Customers 
and Residential Underground Customers 

21. Summary of Load Research Data - Monthly Load 
Factors (%) 

22. Summary of Load Research Data - Average Demand Per 
Custome r 

23. Summary of Load Research Data - Monthl Coincidence 
Factors (%) 

24. Summary of Load Research Da ta - R-l Load Factor 
by Strata 

E. Rebuttal Testimony of J. D. Heckendorn 

Exhibi ts to Rebuttal Testimony of J._ 

25. Summary of Load Research Da ta -

endorn 

ands 

26. Comparison of 15- versus 30-Minute Dem nds for 
Large Electric Customers - September 1 77 Year to 
Da te 

27. Public Service Company of Colorado, Co o. PUC No.5, 
Electric Tariff Sheets-Seventh Revised Sheet 143 and 
Fourth Revised Sheet No. l43A 

F. Rebuttal Testimony of Thomas J. Boardm n on Behalf 
of Public Service Company of Colorado 
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Exhibits to Rebut.tal Testimony of Thomas J. Boardman 

28. Graph Showing Exponential Distributon of 
Contribution to Peak Load 

29. Graph Showing Distribution of Avera e Peak Load 
Contribution of 35 Customers 

Exhibits of Colorado Utilities.Task orce 

30a Graph 

30b Graph 

30c Graph 

G Direct Testimony of J. K. Fuller, P bllc Service 
COmpany of Colorado 

Exhibits to Direct Testimony of J. K. Fu 

31. Increase. in P.S.Co. Residential Cus omers and 
Increase in Colo. Population Age 25 and Above 
1972-1981 

32. Average Number of Residential Custo ers (and 
Percent Increase from Previous Year) - 1971-1981 i 
Annual KWH Usage per Average Reside tial Customer 
(and Percent Increase from Previous Year) - 1971-1981; 
Residential KWH Sales (and Percent . ncrease from 
Previous Year) - 1971-1981 

33. Commercial and Industrial Sales and Total Colorado 
Employment - 1971-1981 

34. Kilowatt Hour Sales to Street Lighting, Public 
Authority and Resale Customers (and ercent Increase 
from Previous Year) - 1971-1981 

35. Total Kilowatt Hour Sales (and Perce t Increase 
from Previous Year) - 1971-1981 

36.· Max im urn Ne t F i rrn Demand, To tal Ne t 
Load and Loss - 1971-1981 

37. Illustration of Typical Shift 
Period to Off-Peak Period 

From Peak 

38. Capacity Addition Schedule Used in t e Base Case 
and Shaved Case 

39. Percent Difference of Fuel Costs Bet een the Shaved 
Case and the Base Case 

40. Percent Difference of the Accumulate Present 
Worth of the Fuel Costs between the -haved Case 
and the Base Case 

41. Year of Study - Loss of Load Probabi ity-Shaved 
Case CA) vs. Base Cas~ (B) 

42. Capacity Addition Schedule Used in t e Moderate 
De ferral Case· 
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43. Year of Study - Loss of Load Probabilty Moderate 
Deferred Case (A) vs. Base Case (B) 

44. Capacity Addition Schedule Used in the eaking 
Eliminated Case 

45. Year of Study - Loss of Load Probabilit -Peaking 
Eliminated Case (A) vs. Base Case (B) 

46. Percent Difference of the Accumulated P esent Worth 
of the Fuel Costs between the Peaking E iminated 
and the Base Case 

47. Typical Summer Day Load Curve; Typical inter Day 
Load Curve 

48. Effective Cost of Fuel for the Year 197 

49. System Fuel Oil Consumption, System Coa 
Annual Capaci ty Factor of Base Load Gen 
System Heat Rate, and Total System Fuel 
With and Without Cabin Creek - 1977-198 

Consumption, 
rating Units, 
Costs -

H. Rebuttal Testimony of J. K. Fuller, Pub ic Service 
Company of Colorado 

Exhibits to Rebuttal Testimony of J. K. Full r 

50. Number of Hours of Loads that were Larg r than (or 
equal to) 85 Percent of Annual Peak 

51. Monthly Peak and Energy Depressions - 1 76 Data 

Exhibits of Public Service Company of Colora 0 

52. Friday, December 9, 1977 

53. Sunday, December 11, 1977 

54. Public Service Company of Colorado - El ctric 
Utility System Data - Volume 1 of 2, pa es 1 through 
400 

55. Public Service Company of Colorado - El ctric 
Utility System Data - Volume 2 of 2, pa es 401 
through 853 

I Direct Testimony of Glenn W. Calvert, E ectric 
Superintendent on Behalf of the City of Fort Morgan, 
Electric Department 

J Direct Testimony of Glenn W. Calvert, P esident, 
Colorado Association of Municipal Utili ies 

K Direct Testimony of Larry R. Day, Color do-Ute 
Electric Association, Inc. 

Exhibits to Direct Testimony of Larry R. Day 

56. Map - Colorado-Ute Electric Association - Member 
Systems - Certificated Service Areas 
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57. Load Growth 1975-1976 - Demand in KW 

58. Day of Maximum Demand - Curve 1, Sys em Demand 
Curve and Curve 2, Division of System Demand by 
Sources 

59. Day of Maximum Demand- Curve 1, 
and Curve 2, Division of System 

60. System Map 

Demand Curve 
by Sources 

61. Colorado-Ute Electric Association, "In., 1'1arginal 
Cost Study, Calend.ar Year 1976 by Mon h 

L Direct Testimony of Frederic A. Kuh1 eier, 
Colorado:"'Ute Electric Association,' In • 

Exhibit to Direct 'Testimony of Frederic A. Kuhlemeier 

62. Rate Curves 

M Direct· Testimony of Donald Athen 

Exhibi t to Direct Testimony of Donald 

63. . Customer Opin ion Survey - Denver-Boul er Areas, 
Public Service Company of Colorado - ovember 3-11, 
1977 

N Direct Testimony of Irwin M. Stelzer 

Exhibits to Direct Testimony of Irwin M. Selzer 

64. An Analysis of the Time-Differentiate 
Costs of The Public Service Company 0 

by National Economic Research Associa 
August 5, 1977 

Marginal 
Colorado 

es, Inc., 

65. Rate Structure Revision - A Federal 0 State 
Problem? by Irwin M. Stel zer, Na tion 1 Econom ic 

66. 

Research Associates, Inc. 

A Memorandum by William Shew and Kare 
Regarding the Connecticut Peak-Load P 
Experiment and a Report by Alan Fishb 
nAn Appraisal of the Central Vermont 
Experiment, together wi th an Executiv 

Dybing 
iC.ing 
in enti tl ed, 
a.te 

Summary" 

67. Energy Management Associates, Inc. Co putatiorls for 
Hourly Marginal Cost and Loss of Load Contribution 

68. A Framework for Marginal Cost-Based T' e­
Differentiated Pricing in the United tates: TOpic 
1.3, Prepared by National· Economic Reearch 
Associates, Inc., Prepared for Electr 'c Utility Rate 
Design Study: A nationwide effort by the Electric 
Power Research Institute, the Edison lectric 
Institute, the American Public Power ssociation, 
and the National Rural Electric Coope ative 
Association for the National Associati'n of 
Regulatory Utility Commissioners, Feb ary 21, 1977 
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a Direct Testimony of Russell E. Dunn, 
Behalf of In termoun tain Rural Electri 

i tness on 
Associa-tion 

P Direct Testimony of Melvin C. Rich, W· tness on 
Behalf of Intermountain Rural Electri Association 

Q Direct Testimony of Walter M. Schirra 
Behalf of Intermountain Rural Electri 

Witness on 
Associa tion 

R Direct Testimony of Gerald E. Hager, 
Rural Electric Association, Inc. 

.E., for Un ion 

Exhibits to Direct Testimony of Gerald E. 

69. Allocation of Utility Plant between C stomer, 
Demand and Direct Components - Union ural Electric 
Association, Inc. - December 31, 1976 

70. Development of Average Monthly Custom r Service 
Cost - Union Rural Electric Associati Inc.-
December 31, 1976 

S Rebuttal Testimony of Gerald E. Hager 

Exhibi t to Rebuttal Testimony of Gerald E. Hager 

71. Table I - Consumer Characteristic Ver us Monthly 
KWH Usage 

T Direct Testimony of Jules Joskow 

Exhibits to Direct Testimony of Jules Josko 

72. The Effect of Prices and Other Factors upon 
Company Sales and Loads 

73. Statement of Qualifications for Ke.nt • Anderson 

U Direct Testimony of·Richard L. Arnold 
Rural Electric Association, Inc. 

Exhibi ts to Direct Testimony of Richard L. rnold 

74 Resolution of Union Rural Electric ciation, Inc. 

75 Resolution. of Union Rural Electric cicition, Inc. 

V Rebuttal Testimony of Richard L .• Arnol for Union 
Rural Electric Association, Inc. 

W Direct Testimony of Richard L. Arnold or The 
Colorado Rural Electric Association 

Exhibits to Direct Testimony of Richard L. rnold 

76. Resolution of Union Rural Electric ciation, 

77. Resolution of Union Rural Electric ciation, 

X Rebuttal Testimony of Richard L. Arnol for The 
Colorado. Rural Electric Association 

... 
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Y Direct Testimony of Lawrence A. Crowl y for The 
Colorado Rural Electric Association 

Exhibits to Direct Testimony of Lawrence A Crowley 

78 Consumer Density Per Mile of Line 

79 Listing of Rural Electric Systems by riles of 
Line, as of December 31, 1975 

80 Southeast Colorado Power Association 
Profile - 1976 

S tat i s tic al 

Z Rebuttal Testimony of Dick Easton for The Colorado 
Rural Electric Association 

AA Direct Testimony of Everett C. Johnso for The 
Colorado Rural Electric Association 

BB Union Rural Electric Association, Inc - Financial 
and Statistical Report and 1976 KWH S les and 
Revenue 

CC Direct Testimony of Delbert L. Hardy 
Colorado Rural Electric Association 

DD Rebuttal Testimony of Delbert L. Hard for The 
Colorado Rural Electric Association 

EE Rebuttal Testimony of Alan F. Ingram 

Exhibits to Rebuttal Testimony of Alan F. Ingram 

81 Partial List of Recent Rate Study Work 1 November 
1977 

82 Colorado Map - Territories Served by 
Financed Cooperatives 

83 Article from Public Util i ties Fortnightl 
enti tled "Long-run Incremental Costs a 
Pricing of Electricity," Part I, March 
1976, .and Part II, March 25, 1976 

FF Direct Testimony of Donald A. Murry, W'tness on 
Behalf of Intermountain Rural Electric 
Association 

GG Supplemental Testimony of Donald A. Mu ry for 
the Intermountain.Rural Electric Assoc'ation 

Exhibi t to Direct Testimony of Donald A. Mu ry 

84 Table 1, The Number of Intermountain R ral Electric 
Association Customers Classified by Ty e of Energy 
Used, Type of Residence and Consumptio - Apr il 
1977; Table 2, Consumption of Electric'ty by 
Income Level, Customers of Intermounta'n Rural 
Electric Association (Percent of Custo ers)i -and 
Table 3, Incane Levels of Customers wi h Lowest 
Annual KWH Consumption Intermountain R ral Electric 
Association ~ 1977 
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fiB Rebuttal Testimony of Donald A. Murry for The 
Colorado Rural Electric Association 

II Direct Testimony of Dick Wilkerson for The 
Colorado Rural Electric Association 

Exhibits to Direct Testimony of Dick on 

85 List of Colorado Rural Electric Associ tions 

86 Colorado Rural Electric Association - oard of 
Directors 

87 Colorado Rural Electric Association - tatement 
of position 

JJ 

KK 

LL 

HM 

NN 

00 

Di rect Te stimony of Stanley R. Lewando ski, Jr., 
for The Intermountain Rural Electric A sociation 

Direct Testimony of Stanley R. Lewando[ski r Jr., 
for The Colorado Rural Electric Associ-tion 

Direct Testimony of Samuel 1'1. Sampson for The 
Colorado Rural Electric Association 

Rebuttal Testimony of Samuel M. Sampson for The 
Colorado Rural Electric Association 

Rebuttal Testimony of Donald E. Smith for The 
Colorado Rural Electric Association 

Direct Testimony of Carl N. Stover, J ., 
Witness on Behalf of Intermountain Rural Electric 
Association 

PP Supplemental Direct Testimony of Carl • Stover, 
Jr. 

Exhibit to Direct Testimony of Carl N. r, Jr. 

88 Bill Frequency Analysis for Intermount in Rural 
Electric Association for the Residential and 
the Residential All-Electric and the S asonal 
Rate Class for August 1976, December 1 76, 
January 1977 and April 1977 

QQ Direct Testimony of Carl N. Stover, Jr., for The 
Colorado Rural Electric Association 

Exhibits to Direct Testimony of Carl N. Storer, Jr. 

89 Summary of Various Electrical Utility ate Cases 
in which Carl N. Stover, Jr., has participated 

90 System Equity for Colorado Rural Elect ic 
Distribution Cooperatives as of 12/31/ 5 

91 Consumer Density Per Mile of Line for olorado 
Rural Electric Distribution Cooperativ s as of 
12/31/75 
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92 Annual KWH Sales Per Mile of Line for olorado 
Rural Electric Distribution Cooperativ s as of 
12/31/75 . 

93 Residential S'ales Statistics for Color do Rural 
Electric Distribution Cooperatives as f 12/31/75 

RR Rebuttal Testimony of Carl N. Stover, r., for 
The Colorado Rural Electric Associatio 

S5 Direct Testimony of Keith R. Cardey on Behalf of 
Southern Colorado Power Division, Cent al 
Telephone & utili ties Corporation 

Exhibits to Direct Testimony of Keith R. Ca dey 

94 Terri tory Served by S·outhern Colorado ower Division, 
Central Telephone & Utilities Corporat on 

95 Comparison of lG'm Sales as Percentage 
Average - 1976 

96 Summary of Commercial and Industrial L ads - 1976 

97 Suggested Off-Peak Storage Rider; Sugg 
Peak Power Rate; Suggested Interruptib e Provision 
Added to Irriga tion Rates 

TT Direct Testimony of James Lim on Behal of Climax 
Molybdenum Company, a Division of .AMAX, Inc. 

UU Direct Testimony of LOuis w. Tempel 

vv 

on Behalf of Climax Molybdenum Company, a Oivision 
of AMAX" Inc. 

Di re.ct Testimony of Jann W. Carpenter 
CF& I Steel Corporation 

nsored by 

WW Rebuttal Testimony of Jenn W. Carpenter Sponsored 
by CF& I Steel Corporation 

Exhibi ts of CF& I Steel COrporation 

98(A) List of Exhibits 98-147 - Reports Prepa ed for 
ELECTRIC UTILITY RATE DESIGN STUDY: A ationwide 
effort by the Electric Power Research I sti tute, 
the Edison Electric Insti tute, the American 
Public Power Association, and the Natio al 
Rural. Electric Cooperative Association or the 
National Association of Regulatory util'ty 
Commi ssioners 

98 Attitudes and Opinions of Electric Util'ty 
Customers Toward Peak-Load Condi tions a d Time-of-Day 
Pricing. Customer Acceptance: Topic 1 .1, 
January 3, 1977. Prepared by Elrick an Lavidge, Inc. 

99 Customer Acceptance: Topic 10.2, Janua y 4, 1977. 
prepared by Task Force No. 10 

100 Rate Experiments Involving Smaller Cust mers: Topic 3, 
January 21, 1977. Prepared by Task For e No. 3 
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101 

102 

Metering: Topic 7, January 12, 1977. 
Task Force No.7 

Topic 7: Metering and Communication 
8: The Utilization of Off-Peak Elect 
Mechanical Controls and Penalty Prici 
1977. prepared by Arthur D. Little, 

Prepa-red by 

ys terns; Top ic 
ic i ty i Top ic 9: 
g i January 15, 
nco 

103 Mechanical Controls and Penalty Pr ici g: Topic 9, 
January 14, 1977. Prepared by Task F rce No.9 

104 Analysis of Electricity Pricing in France and 
Great Britain, TOpic 1.2, January 25, 1977. Prepared 
by National Economic Research Associates, Inc. 

105 Ratemaking: Topic 5, February 4, 1977. Prepared by 
Task Force No.5 

106 An Overview of Regulated Ratemaking i the United 
States, Topic 1.1, February 2, 1977. Prepared 
by Na tional Economic Research Associates, Inc. 

107 Analysis of Various Pricing Approaches, Topic 1, 
February 2,1977. Prepared by Task F rce No.1 

108 Considerations of the Price Elastici of Demand for 
Electricity, Topic 2, January 31, 1977. Prepared 
by National Economic Research Associ tes, Inc. 

109 Elasticity of Demand, Topic 2, Janua 
Prepared by Task Force No.2 

31, 1977. 

110 Elasticity of Demand, Topic 2, February 10, 1977. 
Prepared by J. W. Wilson & Associate 

III The Development of Various Pricing A proaches: 
,Topic 1.3, March I, 1977. Prepared' y Ebasco Services, 
Inc. 

112 Potential Cost Advantages of Peak Lo d Pricing: 
Topic 6, February 15,1977. Prepared by Power 
Technolog ies, Inc. 

113 Estima ting the Benefi ts of Pe ak-Load Pr icing for 
Electric Utilities: Topic 6, Februa y 22, 1977. 
Prepared by Systems Control, Inc. 

114 Bibliography, March 21, 1977. prepa 
Forces and The Edi son Electr ic Insti 

Task 

115 Potential Cost Advantages of Load Ma agement: 
Topic 6, March 4, 1977. Prepared by Task Force 
No. 6 

116 Demonstration of the Use of the West'nghouse Model 
Loopeak: Topic 6, April 15,1977. by 
Energy Utilization Systems, Inc. 

117 Measuring the Potential Cost Advantages of Peak­
Load Pricing: Topic 6, February 2, 977. 
Prepared by Gordian Associates 
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118 Comments on TWo Costing Approaches fo Time­
Differentiated Rates: March 8, 1977. 
Prepared by Ta.sk Force No. 4 

119 How to Quantify Margin.al Costs: Topic 4, 
March 10, 1977. Prepared by National conomic 
Research Associates, .Inc. 

120 Costing for Peak-Load Pricing: Topic· , May 4,1977 •. 
Prepared by Eba·sco Services, Inc. 

121 Ra temaking: Topic 5, June 6, 1977. P epared by 
National Economic Research Associates, Inc. 

122 Ratemaking,: Topic 5 and Illustrative 
Five Utilities, June 6, 1977. Prepare 
Eb a sc 0 Se rv ices, Inc. 

ates for 
by 

123 Costing for Peak-Load Pricing: Topic ,Results 
for Virginia Electric and Power Compan , June 6, 
1977. Prepared by Ebasco Services, In • 

124 How to Quantify Marginal Costs: Topic 4, Results 
for Virginia Elec.tric and PowerCompan , June 6, 1977. 
Prepared by Na tiona! Economic Research Associa tes, Inc. 

125 Ratemaking: Topic 5, Illustrative Rat s for Virginia 
Electric and Power Company, June 6, 19 7. Prepared 
by National Economic Research Associat s, Inc. 

126 Costing for Peak-Load Pricing: Topic ,Results for 
the Portland General Electric Company, June 20, 1977. 
Prepared by Ebasco Services, Inc. 

127 

128 

129 

How to Quantify Marg inal Costs: Topic 
for the portland General Electric Comp 
1977. Prepared by National Economic R 
~ssociates, Inc. 

Ratemaking: Topic 5, Illustrative Rat 
Portl.and General El ectric Company, Jun 
prepared by National Economic Research 
Inc. 

Costing for Peak Load Pricing: Topic 
for Carolina Light and Power Company, 
prepared by Ebasco Services, Inc. 

4., Results 
ny, June 20, 
serach 

s for the 
20, 1977. 

Associates, 

, Results 
une 20., 1977. 

130 Costing for Peak Load Pricing: Topic 4 , Results for 
'The Omaha Public Power.District, June 20, 1977. 
Prepared by Ebasco Serv ices, Inc. 

131 How to Quantify Marginal Costs: Topic 4, Results 
for the Dayton Power and Light Company, June 20, 
1977. Prepared by National Economic Research­
Associates, Inc.' 

132 Ra temaking : Topic 5, Illustrative Ra tes for the 
Dayton Power and Light Company, June 20, 1977. 
Prepared by National Economic Research ssociates, 
Inc. 
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133 Costing for Peak Load P~icing: Topi 4, Results 
for Minnesota Power and Light Compan , June 20, 
1977. Prepared by Ebasco Serv ices Ie. 

134 Attitudes and Opinions of Experiment 1 Customers 
Toward Load Management Alternatives, August 5, 
1977. Prepared by Elrick & Lavidge, Inc. 

135 Making the Transition· from unit Marg 
Rates: Results for Virginia Electri 
Company, August 4, 1977., prepared b 
Economic Research Associates, Inc. 

nal Costs to 
and Powe·r 
National 

136 Technology for Utilizing Off-Peak En rgy: TOpic 8, 
October 15, 1977. Prepared by Task orce No.8 

137 

138 

EBASCO's Responses to Questions from 
Topic 4, September 30, 1977. prepar 
Services, Inc. 

NERA's Responses to Questions from 
Topic.4, August 3, 1977. prepared 
Economic Research Associates, Inc. 

Force 4: 
Ebasco 

sk Force 4: 
National 

139 Comments on National Economic Resear h Associates' 
Approach to Marginal Cost Pricing, S ptember 15,,1977. 

140 

Prepared by Ralph Turvey 

Comments on Ebasco Service's Approac 
Pricing, November 28, 1977. Prepare 
Morton 

to Peak-Load 
by Walter A. 

141 Cr i tical Issue s in Costing Approache for Time­
Differentiated Rates, January 12, 19 8. ,prepared 
by Task Force 4 

142 How to Quantify Marginal Costs: Top c 4, Re.sults 
for Tennessee Valley Authority, Dec ber 16, 
1977. Prepared by· National Economic Research 
Associa tes, Inc. 

143 

144 

Making the Transition fr.om Unit Marg 
Rates: Results for Portland General 
Company, December 20, 1977. prepar 
Economic Research Associates, Inc. 

Sta te and Federal Regula tory Commi ss 
Activities July 12, 1977. Prepared 
responses to a questionnaire sent ·to 
1atory agencies in December 1975. 

nal Costs to 
Electric 

by National 
/ 

ons Rate De sign 
yEPRI from 
state regu-

145 Measur ing the Potential Cost Advanta es of Peak-

146 

Load Pricing: Topic 6 (Phase B), pe ember 15, 
1977. prepared by Gordian Associate. 

1977 Survey State and Federal Regula 
Electric Utility Rate Design and Loa 
Activities, October 25, 1977. prepa 
and Lav idge, Inc. 

ory Commissions 
Management· 

ed by Elrick 

147 How to Quantify Marginal Costs: A R ply to Task 
Force 4 Comments, December 19, 1977. Prepared 
by National Economic Research Associ tes, Inc. 
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xx Direct Testimony of Joseph M. Cleary, irector 
of Corporate Utilities for Airco, Inc. 

Exhibits to Direct Testimony of Joseph M. Cleary 

148 Airco Consumption and Cost Data 

148-S Supplement - Update of Exhibit No. 148 

149 Airco Graphical Summary of Power Rate 

149-S Supplement - Update of Exhibit No. 149 

) Exhibi ts of Public Service Company ado 

150 Commercial and Industrial Rate Compari ons - 25 
Largest Cities - Public Service Co. of Colorado 
Study (December 1977) 

151 Summary of Cabin Creek Operation 1976 

YY Direct Testimony of Charles w. King on Behalf of 
J.C. Penney Company, Inc. 

ZZ Direct Testimony of Alvin C. Phillips n Behalf 
of Ph illips Control Corporation 

AAA Direct Testimony of Alan Chalfant on Bhalf of 
Colorado Association of Commerce and I dustry -
September 1977 - Project 2515 

Exhibits to Direct Testimony of Alan Chal ant 

152 Table 1 - Colorado Rate Structure Inve tigation -

153 

Survey of Marginal Cost Studies 1 
Table II - Colorado Rate Structure Inv stigation 
Example of the Impact of Various Metho s of Reducing 
Marginal Costs to the Revenue Requirem nt 

BBB Testimony of Alan Chalfant on Behalf 0 

Invervenors - State of New York, Publi 
Commission, Case 26806, Proceeding on 
the Commission as to rate design for e 
corporations - August 1975 - Project 2 

Mul tiple 
Service 

otion of 
ectric 
83 

CCC Statement of Alan Chalfant on Behalf 0 

Energy Users - Before the Pennsylvania 
Utility Commission, Proceeding 76-PRMD 
1976 - Project 2511 

Industrial 
Public 
7, November 

DDD Testimony of Mark Drazen on Behalf of 
Association of Commerce and Industry -
project 2515 

EEE Testimony of Mark Drazen on Behalf of ultiple 
Intervenors - State of New York, Publi Service 
Commission, Case 26806, Proceeding on ,otion of 
the Commission as to rate design for e ectric 
corporations - August 1975 - Project 2 83 
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FFF Testimony of Maurice Brubaker onBeh If of Multiple 
Intervenors - State of New York, Pub ic Service 
Commission, Case 2608, Proc;:eeding on motion of the 
Commission as to rate design .for ele tric corporations 
- August 1975 - Project 2383 - Adopt d by Mark Drazen 

GGG State~ent of Maurice Brubaker on Beh If of Industrial 
Energy Users - Before the Pennsylvan a Public 
Utility Commission, Proceeding 76-PRr-D-7 - November 1976 

HHH 

- project 2511 - Adopted, by Mark Dra 

Statement of Mark. Drazen on Behalf 0 

Energy Users - Before the Pennsylvan 
Uility Commission, Proceeding 76-PRM 
November 1976 - Project 2511 

Industrial 
a Public 
-7 -

III Rebuttal Testimony of Mark Drazen on Behalf of 
Colorado Associa tion of Commerc·e and Industry 

Exhibit of AMAX, Inc. 

154 Pr imary Power Agreement Between Clim x Molybdenum 
Company and Public Service Company 0 Colorado 

JJJ Direct Testimony of Dr. Eugene Coyle on Behalf of 
Intervenors The Colorado Utilities T skforce 
and Moun tain Plains Congress of Seni r Organiza­
tions - October 7, 1977 

KKK Rebuttal Testimony of Dr. 
of Intervenors The Colorado Utili tie Taskforce 
and Houn tain Plains Congress of Seni r Organiza tions 
- November II, 1977 

LLL Rebuttal Testimony of Buie Seawell -
Energy Conserva tion, State of Colora 

Exhibits to Rebuttal Testimony-of Buie 

of 

155 A Nation of Energy Efficient Buildin s by 1990 -

156 

157 

The American Institute of Architects 

Energy and Labor Demand in the Conse 
by Bruce M. Hannon, Energy Research 
Center for Advanced Computation, Uni 
Illinois at Urbana-Champaign I Urbana 
- July 1976 

Jobs & Energy - Env i ronmen tal ists fo 
Employment - Spring 1977 

ver Society 
roup, 
ersity of 
Ill. 61801 

Full 

MMM Direct Testimony of William J. Gille for Intervenor 
Environmental Defense Fund - Novemberr II, 1977 

NNN Direct Testimony of Ernst R. Habicht 
of Intervenor Environmental Defense 
September 9, 1977 

on Behal f 

000 Direct Test imony of Craig R. Johnson on Behalf of 
the Department of Energy - September 8, 1977 

Exhib~ts to Direct Testimony of Craig R. Johnson 
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158 Power System Statement of Public Service Company 
of Colorado for the Year Ended December 31, 1976 
to the Federal Power Commission 

159 Predicted Load Shift 

160 Electric Utility Rate Demonstration Pr gram -
Findings to Date - Office of Conservation Federal 
Energy Administration - August 30, 1977 

161 Price Elasticity of Electricity: ry of 
Econometric Estimates 

162 Status of Time-of-Use Rates and Rate H arings 
in the United States - Office of Energ 
Conservation, Federal Energy Administr tion -
September 8, 1977 

163 Summary of Metering Options 

PPP Rebut tal Testimony of Craig R. Johnson on Behalf of 
the Department of Energy - November 10 1977 

Exhibits to Rebuttal Testimony of Craig R Johnson 

164 Effects of Time-of-Day Pr icing on PSCC Annual 
Load Duration Curve - Simulated 1976 A tual -
Time-of-Day Rates: Cases 1, 2 ~nd 3 

165 Effects of Time-of-Day Pricing on PSCC 
Weekday Loads -. Summer, Spr ing/Fall an 
- Simulated 1976 Actual - Time-of-Day 
Cases 1, 2 and 3 

Typical 
Winter 

a tes: 

166 Results of Cost Benefit Analysis - Eff cts on 
Average Pr ices 

167 Table I - Price Elasticities 

168 Effects of Time-of-Day Pricing on PSCC Annual 
Load Duration Curve - Sirriulated 1976 A tual -
Time-of-Day Rates: Company Case 

Exhibits of the Department of Energy 

169 Final Report - Investigations into the Effects 
of Rate Structure on Customer Electric Usage 

170 

Patterns - State of Vermont, Public Se 
Board, by John C. Romano and Green Mou 
Power Corporation by Charles A. Elliot , in 
cooperation wi th: Federal Energy Admi istration, 
Office of Conservation and Environment -
Cooperative Agreement Number FEA #CA-O -50002-00 

Final Report - Connecticut Peak Load P 
May 1977 - Connecticut Public Utilitie 
Author i ty, Connect icut Departmen t of P 
Energy Policy, Connecticut Office of C 
Counsel, Northeast Utilities - Conduct 
to a Cooperative Agreement between the 
of Connecticut and the U.S. Federal En 
Administration 
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171 Memorandum for Craig Johnson, Office of Regulatory 
Institutions - Through: Howard L. W lton, Acting 
Director, Office of Coal, Nuclear and Electric 
Power Analysis, and Robert L. Borlic , Chief, 
Electric Power Analysis Division - F Scott E. 
Atkinson, Electric Power Analysis Di ision -
Subject: Updated Arizona Time-of-Da Elasticity 
Es t ima tes 

172 Responsiveness to Time-of-Day Electr'city Pricing: 
First Empirical Results by Scott E. tkinson, 
Federal Energy Administration, Washi gton, D.C. 
20461 - May 1977 

173 Appendix B - Electrical Energy Load t-anagement 
Demonstration Project - State of Ari ona, 
Arizona Solar Energy Research Commis ion - in 
cooperation with U.S. Federal Energy Administration, 
Office of Conservation and Environme t -
February 14, 1977 

Exhibits of Public Service Company of C 

174 1978 Rate Symposium on Problems of R 
Industries - Kansas City, Missouri 
Johnson, Department of Energy, Branc 
Regulatory Economics and Standards, 
Utility Systems, Economic Regulatory 
tion - Transcribed from Commercially 
Recording of Mr. Johnson I s speech 

175 Load Impact and Price Analysis 

gulated 
Craig R. 
Chief, 

ffice of 
Admi n i stra­
Produced 

Exhibit of the Staff of the Public Util 'ties Commission 
of the State of Colorado 

176 Exchange of Correspondence between T cker K. Trautman, 
Assistant Attorney General, State of Colorado, and 
Bruce C. Driver, Office of General C unsel, Department 
of Energy, Washington, D.C. 

Exhibi ts of the Department of Energy 

177 Department of Energy Work Papers - C lculation of 
Metering Costs for Limi ted TOD Rate plementationi 
Calculation of Net Benefits from Lim' ted TOD Rate 
Implementation (Benefits Pro ortion to KWH %)i 
Calculation of Net Benefits from Lim'ted TOD Rate 
Implementation (Benefi ts Le.ss than P oportional to KWH %); 
Calculation of Net System Benefits U der Full TOD· 
Implementation (Including Heter Cost' ) ; Peak Loads 
and Total MWHs 

178a Responses of the Department of Energ 
Company's Interrogatories and Reques 
of Documents to Department of Energy 
Regulatory Administration - February 

to Public Service 
fo r Produc tion 
Economic 

1, 1978 

QQQ Direct Testimony of Whitfield A. Rus ell on Behalf of 
the Commission Staff 

RRR Additional and Rebuttal Testimony of hitfield A. 
Russell on Behalf of. the Staff of th Commission­
Dated: November 18, 1977 
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Exhibit to Aqdi tional and Rebuttal 
Russell 

ony of Whitfield A. 

178 Topic 7: Metering and Communication ystems; Topic 8:. 
The Utilization of Off-Peak E1ectrici Yi Topic 9: 
Mechanical Controls and Penalty Prici g - Prepared 
by Arthur D. Little, Inc. Prepared f Electric 
Utili ty Rate Design Study: A nationwi e effort 
by the Electric Power ReSearch !nstit te, the Edison 
Electric Institute, the American Public Power 
Association, and the. Na tionalRural E ectr ic 
Cooperative Association for the Natio al Association 
of Regulatory Utility Commissioners - anuary 15, 
1977 

SSS Direct Testimony of Dr .. George J. Parkins on Behalf 
of the Staff of the Commission - Octor 14, 1977 

Exhibit to Direct Testimony of Dr. George J. Parkins 

179 Appendix A to Direct TestimonY of Dr. eorge J. Parkins 

TTT Direct Testimony of Commissioner Thoma K. Standish, 
Public Ut il i ties Control Authori ty, St te of 
Connecticut _. on Behalf of the Staff 0 the Com~ission 

Exhibi t of AMAX, Inc •. 

180 Electrici ty Pr icing and Load Managemen 
Experie,nce and California Opportunitie 
for the California State Energy'Resour 
serva tion and Development Commi ss ion -
Bridger M. Mitchell, Willard G. Mannin 
Paul Acton -Published by The Rand Co 

Exhibits of CF&I Steel Corporation 

: Foreign 
- Prepared 

€is Con­
March 1977-
, Jr., Jan 
oration 

181 Electric Utility Rate Design Study - R te Design 
and Load Control Issues and Directions - A Report 
to the Na tional Association of Regulat ry Utili ty 

. Commissioners - November 1977 

182 

183 

Making the Transitionfrqm Unit Margin 
Ra tes:· Resul ts for Portland General E 
Company - Prepared by National Economi 
Associates, Inc. - Prepared for Electr 
Rate Design Study: A nationwide effor 
the Electric Power Research Institute, 
Electric Institute, the American Publi 
Association, the National Rural Electr 
Cooperative Association for the Nation 
of Regulatory Utility Commissioners -
1977 

Critical Issues in costing Approaches 
Differentiated Rates- Prepared by Tas 
Prepared by Electric Utility Rate Desi 
A nationwide effort by the Electric Po 
Institute, the Edison Electric Institu 
American Public Power Association, and 
Na tional Rural E1ectr ic Cooperative As 
for the National Association of Regula 
Utility Commisioners - January 12, 197 
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184 Technology for Utilizing Off-Peak En rgy: 
Topic 8 - Prepared by Task Force No. 8 - Prepared 
for Electric Utility Rate Design Stu y: A 
nationwide effort by the Electric Po er Researcch 
Institute, the Edisoh Electric Insti ute, the 
American Public Power Association, a d the National 
Rural Electric Cooperative Associati n for the 
National Association of Regulatory U ility 
Commissioners - October 15, 1977 

Exhibit of Public Service Company of'Co orado 

185 Derivation ofPr ice Ratios; Table I 
NERA and DOE TOD Ra tes' by Ra ting Per 
kwh); Table II - Effects of NERA Mar 
Ra tes on Average Loads by Ra ting Per 
Table III - Compar ison of NER and DO 
Ratios Between Periods - Department 
Work Papers 

Comparison of 
od (cents per 
inal Cost 
ods; 
Price 

f Energy 

Exhibit of Colorado Association of Muni ipal Utilities 

186 Certain Operating Information and Da a Previously 
Requested by Counsel for the Commiss on during the 
Cross-Examination of Glenn W. Calver , President 
of the Colorado Association of Munic pal Utilities 
(CAMU) on January 18, 1978 

EXHIBITS MARKED AND RECEIVED INTO E;VI ENCE 
PURSUANT TO COMMISSION DECISION NO. C7 -717 

DATED May 25, 1978 

UUU Direct Testimony of Gerald D. Trotte , Director, on 
Behalf of the Utilities Department a the City 
of Longmont 

VVV Direct Testimony of L.A. Blotiaux on 
City of Glenwood Springs Ele~tric Sy 

of the 

Wffiv Direct Testimony of Ralph Barbee, Su erintendent, 
on Behalf of Las Animas Municipal Li ht and Power 

XXX Direct Testimony of Frank J. Bustame to, Director 
of Public Utilities, City of Fountai 

YYY Di rect Testimony of Leon L. Wick, Ge eral Manager 
of Poudre Valley Rural Electric ASBO iation, Inc. 

ZZZ Direct Testimony of Robert R. Golden 
K.C. Electric Association, Inc., Y-W 
Associa t ion, Inc., and Highl ine Elec 
Association 

AAAA Direct Testimony of Gary 1. West, Ci y Manager, on 
Behalf of the City of Gunnison 

BBBB Direct Testimony of Bill D. Carnahan, Superintendent 
on Behalf of the Utilities Board of he City of 
Lamar 
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Exh ibi ts to Di rect Test imony of Bill D. 

187 Lamar Light and Power - Area Map of Distribution 
and Transmi ss ion Sys terns as Covered by the 
Colorado Public Utilities Commission C rtificate 
Decision 76027, Dated 10-26-70 

188 System Instant Demand Megawa tts - 1974 

189 System Instant Demand M~gawatts - 1975 

190 System Instant Demand Megawatts - 1976 

191 Load Duration Curve & Generation Resou ces 1976 
Peak Summer Day - July 25, 1976 

192 Load Duration Curve & Generation Resou ces 1976 
Low Winter Day - May 22, 1976 

193 Comparison of Load Duration Curves for Days 
of Highest and Lowest Hourly Demands 

194 Report on Future Power Supply, Arkansa River 
Power Authority - Electric System Load Growth 
of Lamar, Colorado 

CCCC Written Cross-Examination of Bill D. C 
Superintendent of the Utilities Board 
Ci ty of Lamar 

Exhibits to Cross-Examination of Bill D. arnahan 

195 Energy Potential Through Bio-Conversio of 
Agricultural Wastes, Phase II, and App ndix -1 
thereto 

196 A Study of Converting Lamar Un it No. 6 to Coal 
Firing and Alternate Coal Fired Plants Prepared 
for Lamar Utilities Board, Lamar, Colo ado, 
by Stearns-Roger, Inc., Denver, Colora 0 
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APPENDIX B 

INTERRUPTIBLE RATES 

Case o. 5693 
Decision No. 1111 

(The Followi ng Ut il i ties Shall File In terruptible Ra tes 
for the Type of Service as Checked by "X") 

Comme rc ial 
Air 

Utili ty Cond itioning 

Investor Owned 

Horne Light & Power 
Co. 

Public Service Co. 
of Colo. 

Southern Colo. 
Power Co. 

Tri-State Members 

Carbon Power & 
Light 

Highline Electric 
Assoc. 

R.C. Electric 
Assoc. 

Morgan County REA 
Mountain Parks 

Electric 
Moun tain View 
Electric 

Poudre Valley REA 
Rural Electric Co. 
Union REA 
Y-W Electric Assoc. 

Colorado-ute Hernbers 

Other REA 

Intermountain Rural 
Elec. 

Ki t Carson Elec. 
Coop. 

Moon Lake Elec. 
Assn. 

springer Electric 
Coop. 

Tri-County Electric 
Coop. 

Wheatland Electric 
Coop. 

x 

x 

Industrial 
Rates 

x 

x 

X 

See Text 

X 
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See 
Ref-

o Interrupt- erence 
ible Sates Notes 

Irri9ation to be Filed Below 

X 

X 
X 

X 

of Decisio , 

x 

X 

X 

X 

X 
X 

Part 

X 

X 

X 

X 

X 

I1-D-2. 

1 

2 

2 

3 

4 

4 
4 

1 

1 
5 
3 
1 
4 

1 

3 

6 

3 

3 

3 



, 

Commercial 
Air 

Condi tioning 

See 
Ref­

No Interrupt- erence 
Industrial 

Rates 
ible Rates Notes 

utili ty Irrigation to be Filed Below 

Municipa~ly Owned. 

Colorad 0 Spr ing s 
Estes Park 
Fort Morgan 
Fountain 
Glenwood Spr ings 
Granada. 
Gunnison 
Holly 
La Junta 
Lamar 
Las .Animas 
Longmont 
Loveland 

x x 

X 

'REFERENCE NOTES 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

1. Because of ·a lack of any significant load that 
cost beneficial to interrupt. 

uld be 

2. Because of significant air condi tioning and ind strial 
loads. 

3. Because of neg lig ible loads in Colorado. 

4. Because of large irriga.tion loads. 

5. Because of large industrial loads especially th LP 
5000 customers. 

6. Because of large significant industrial loads. 

7. Because of large significant air conditioning a d 
industrial loads especially the Department of fense 
loads. 

8. Because of significant irrigation and industria loads. 
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Case No. 5693 
Deci ion No. 1111 

APPENDIX C 

INTERRUPTIBLE RATES 
RATE DESIGN CRITERIA 

The attribute of interruptibility mos desirable 

for a util i ty is the unlimi ted abil i ty to inter uptpower 

for as long a duration, and for as many repetit"ons, as the 

utility deems appropriate. However, a utility customer is 

rarely, if ever, able effe,ctively to use power nless he is 

secure in his knowledge of its arnoun t, time of va ilabil i t 

2E rate of delivery. 

The cost of interruptible power wi th its 

availability. If no guarantee er will be 

available, it can be sold at a II dump" or canmod" ty rate 

which includes only the variable costs associat d with its 

production. If, on the other hand, the supplie of 

interruptible p:>wer must furnish specified arnou ts of energy 

within stated time periods, or' can interrupt 0 y after 

giving advance notice or under otherwise condi tions, 

that supplier should recover some of the fixed 

associated with the provision thereof. Under 

interruptible rates, however, the supplier 

recover the fully allocated fixed costs he recover 

from a customer receiving firm service. 

takes no position on what demand charges t should' be 

attached to each attribute of interruptibility 

leaves this to negotiation between the parties, subject to 

Commission review. However, the following cri should 

be met before Commission approval of demand ch for 

interruptible rates is ,sought. 
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1. On an hourly basis, the interruptible ervice 

should be curtailed whenever a utility s 

incremental cost of energy exceeds the revenue the 

utility would receive from the custome for a 

service rendered at 100 percent load flctor. In 

other words, a utility may continue re dering 

service when incremental cost exceeds ,he 

commodity component of the interruptib e rate, but 

only until the point at which incremen,al cost 

equals the amount that the revenue fr the 

customer would be at 100 percent load 1actor. We 

do not, however, eliminate the possibilliity of an 

agreement whereby the customer agrees 0 pay lor 

energy costs which exceed the level atJWhiCh the 

customer would otherwise be curtailed ,nder this 

rule. Nor do we preclude use of tirne- larYing 

interruptible rates. 

2. All interruptible service must be term'nable at 

the discretion of the utility renderin service 

wi thout a requirement for giving advan to 

the customer. Should an interruptible customer be 

curtailed automatically by frequency-s 

devices, the device must be designed t curtail 

the interruptible customer before any 

customers are curtailed. 

3. The Commi ssion does not intend to encou age 

profi teering by the above policies. For example, 

interrupting customers in favor of a sa e-for-

resale simply because the sale-for-resa e will 

yield more revenue than the sale to an 

interruptible customer will not be perm' tted. 

Such a situa.tion would only be condoned by this 
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Commission if an emergency clearly e ists on the 

utility system purchasing the "inter upted" power. 

4. The Commission encourages establishm 

resale rate to be applicable when in erruptions, 

voltage reductions or voltage blacko 

undertaken by one utility at the beh 

are 

of another 

utility and paid for by the utility causing the 

curtailment of service. 

5. Demand charges applicable to interru L tible service 

shall not be recovered through the e ergy 

component of the rate. 

6. The allocation of demand costs to an interruptible 

service shall be grounded upon a rat'onal basis, 

wh ich shall relate to the sav i ng s in capaci ty 

costs realized by rendering the inte ruptible 

service. 
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COMPANY 

Investor Owned 

Home Light & Power Co. 
Public Service Co. of Colo. 
Southern Colo. Power Co. 

Tri~State Members 

Colora(jo-Ute and 
Colorad o-'Ute· Members 

Other REA 

Intermountain REA 
Moon Lake Electric Assoc. 

Kit Carson Elec. Coop. 
Springer Electric Coop. 
Tri-County Electric Coop. 
Wheatland Electric Coop. 

Municipally Owned 

Colorad 0 Spr ing s 

Case No. 5693 
Decisio No. 1111 

APPENDIX D 

SEASONAL RATES 

Because the cos t of IX'w 
appear to have signific 
variations, these canpa 
required to file season 

Because of the signific 
variations in IX'wer cos 
State members should fi 
rates for all customer 
The only exceptions sho 
Light and Power which h 
customers in Colorado a 
negligible IX'rtion of i 
Colorado, and Rural Ele 
wh ich should also be ex 

Because of the signific 
variation in power cost 
Colorado-Ute and all it 
should file seasonal ra 

. customer classes. 

r does not 
nt seasonal 
ies are not 
1 rates. 

nt seasonal 
s, all Tr i­
e seasonal 
lasses. 
Id be for Carbon 
s only 37 
d sells a 
s energy in 
tric Co. 
epted. 

nt seasonal 
, both 
members 

es for all 

Because the wholesale r tes from the 
suppliers of Intermount in and Moon 
Lake are regulated by F RC and 
will not vary seasonall , 
neither Intermountain R A nor Moon 
Lake Electric Associati n should 
file seasonal rates unl ss their 
wholesale suppliers sub equently 
institute seasonal rate. 

Because of the small nu 
customers served in Col 
neg 1ig ible energy sales 
these canpanies should 
seasonal rates unless t 
sale suppliers institut 
rates .. 

ber of 
radoand the 
in Colorado, 
ot file 
eir whole-

seasonal 

Because the cost of power does not 
appear to vary signific ntly by 
season, the Ci ty of Col rado 
Springs is not required to file 
seasonal rates. 
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Estes park, Fountain, 
Glenwood Springs, 
Las Animas, 
Longmont, & Loveland 

Fort Morgan 
Gunnison 

La Junta 

Lamar 

Granada 
Holly 

Because neither their wholesale 
rates nor their loads vary,signi­
ficantly with season, these utilities 
are not required to f Ie seasonal 
rates. 

Because a portion of 
power will be purchas 
seasonal rate, the Ci 
Morgan and Gunnison s 
seasonal rates for al 
customers to reflect 

Because of the very s 
j ur iOO ictional custom 
La Junta is not requi 
seasonal rates. 

heir wholesale 
d under a 
ies of Fort 
ould file 

jur isd ictional 
his s'i tua tion. 

all number of 
rs, the City of 
ed to file 

Because the system 10 d varies 
substantially with se son, the City 
of Lamar should file ,easonal rates 
for all juriOOictiona customer 
classes. 

Because the cost of t 
power will vary seaso 
of Granada and Holly 
seasonal rates for al 
customerclasse~. 
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Case . 5693 
Decisi n No. 1111 

APPENDIX E 

THE CALCULATION OF TIME-OF-USE RATES 

Introduction 

The record of this proceeding indicate that costs 

do vary by time of use, and that benefits will a crue to 

electric consumers as a consequence of d on those 

cost variations. However, the size of such bene its and the 

rela tionship between these cos ts and benef its is unclear. 

It is, therefore, proposed that TOU rates be imp' emented 

cautiously. To this end, we have ordered the im lementation 

of TOU rates in those instances where costs of 

implementation are minimal (~, appropriate me ering 

exists) and with the requirement that careful re ords be 

maintained to permit measurement of resultant sa ings. By 

the cautious implementation of TOU rates, the be efits that 

may accrue therefrom can be measured. In any ev nt, TOU 

tracks cost and thus is a proper rate form. 

In developing a TOU rate, cost data fo each 

costing period is required which often will nece sitate a 

sophisticated study. However, in an effort to pace TOU 

methodology into perspective, we have outlined a relatively 

simple me thodology therefo r. In I pr esen ting the ·ollowing 

discussion we hasten to note that we are presentjng an 

example rather than a mandatory method. We full recognize 

that each utility company has unique characteris ics which 

may require variations on or, perhaps the adopti n of an 

entirely different methodology. 
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In any event, the TOU cost system mu t meet the 

following criteria. Any TOU methdology: 

1. Must be simple and easy to apply; 

2. Hust resul t in rates easily understo d by the 

customer; 

3. Must track costs; 

4. Must be equitable; 

5. Must encourage the conservation of e ergYi 

6. Must encourage the conservation of 

These criteria are not necessarily in order of priority, and 

in some instances, these .six criteria may conf ict with one 

another. In such a situation or criteria conf ict, an 

appropriate trade-off may well be required in rder to 

achieve a useful rate structure. If, however, our primary 

reg ula tory goals are to save capi tal and energ resources, 

then the TOU rates that are designed must an 

incentive to minimize use.at the peak and to c 

energy. Furthermore, the design of TOU rates into 

account time periods and cost variations betwe 

periods. We will now discuss these two last i ems. 

Costing Periods 

Utility costs will vary according to the season of 

the year and the time of day. The seasonal va iation occurs 

because of the nature of the loads placed system, and 

the generating mix· required to meet those load. That is,. a 

summer-peaking system may utilize base load, i termediate 

and peaking equipment to meet its summer peak, only use 

base and intermediate equipment to meet its wi peak. In 

the case of a winter-peaking system, the rever 

true. For ei ther winter- or summer-peaking sy 

and fall might have low costs in that only bas 

-184-

spr ing 

load and 



some in tenned ia te equipment would be necessary 

or spr ing· load. . These seasons are also the no 

when routine maintenance is performed. 

methodology, rates could be divided into three 

seasonal blocks in order to track costs. 

seasonal rates for Public Service of Colorado ( 

o meet fall 

tenns of 

r proposed 

divided 

into November-February, March-June~ July-August, and 

September-October periods. Such suggested seas nal blocks 

were based on risk exposure. The March-June an September­

October blocks had identical rates. The Commis ion believes 

that seasonal rate per iods, in order criteria of 

simplicity and understandability, should be con iguous and 

as few as possible given the need to track Assuming 

that a power system is constructed to meet the stem peak, 

then the peaks of that system should be an indicator of cost 

differentials. A review of 1976 monthly peak data for PSCo 

indicates two cycles: one starting in Apr il, r an 

annual peak in July and ending in September or tober; the 

second encanpassing the remainder of the year, 

in December and a secondary t ise in February. e precise 

nature of that curve will vary from year to year depending 

upon various factors such as weather. Therefore, in order 

to derive an average curve, several years such as five to 10 

years, should be used to determine the seasonal ycles.For 

our purposes,we will define May through Septemb r as the 

summer cost cycle; and October through April as he winter 

cycle. The average cost of meeting load dur ing ach of 

those periods would consti tute the costs used as the basis 

for seasonal rates. 

Within the above seasons, costs will v ry almost 

on an hourly basis. Once again, in order 

. balance between confusing precision and an under tandable, 
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practical rate structure, the costs should be rouped into 

similar periods, and in this regard, two to th periods 

should be ample. The Commission is of that a 

three-period rate would be preferable, in that costs in the 

peak and intermediate periods should be such a to encourage 

some movement off the peak while encouraging 

conservation. In any event, the definition of periods 

should follow costs. 

One way of defining cost periods is n the basis 

of loss of load probability (LOLP)i that is, a Stelzer 

maintains, defining costs as varying directly ith the 

probabili ty that demand will exceed available The 

hour of peak demand is the hour of the greates exposure to 

outage, with the other hours bearing a risk of lesser 

magnitude. Thus, costs can be assigned to each hour in 

proportion to the degree of risk (LOLP). In a plying this 

system, Stelzer grouped the time periods for PSCo as 

follows: 

1. November-February 

2. July-August 

3. March-June ) 
September-October ) 

Peak 
Shoulder 
Off Peak 

Peak 
Off Peak 

Peak 
Off Peak 

4 • m. to 
6 • m _ to 

11 • m • to 

9 ·to 
11 • m. to 

9 • m • to 
11 _.m. to 

11 
4 
6 

11 
9 

11 
9 

An' allied method for defining cost pe iods is to 

group hours of similar reserve margins together and thus 

arrive at the costing periods. The results sho Id be 

similar to those obtained through the LOLP meth d. 

A somewhat less sophisticated, but ac eptable 

p.m. 
p.m • 
a.m. 

p.m. 
a.m • 

p.m. 
a.m. 

method of determining the groups is by visual e amination of 

appropriate daily load curves. The breakpoints between 

pricing periods would be those roints on the cu ve 

indicating the start of a new load cycle. That is, the load 
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pattern of a utility can be regarded as a series of up and 

down cycles. The task of any me thod of cost per iod 

identification is then to identify where such 

and end. For example, inspection of the PSCo 

les start 

tern for 

the summer peak day indicates a peak cycle start 'ng at 

6 a.m. and proce~ding to 10 p.m. with the off pe k from 

10 p.m. to 6 a.m., and no shoulder period. is 

instance, the load curve, exclusive of pumped st rage 

requi remen ts or intertie obliga tions, was utiliz 

the rates to be set will apply only to PSCo cust 

latter instance. pumped storage is an off peak ill-in that 

distorts the load curve fo r the above purpose an should be 

disregarded. 

The winter peak day appears to have th ee cycles; 

namely, a peak from approximately 3 p.m. to 10 p m. a 

shoulder from 6 a.m. to :3 p.m., and an off peak eriod from 

10 p.m. to 6 a.m. In the situation where 

capability is less than load at the peak, the 

Ie 

ersection 

of the two curve s (capabil i ty and· load) could be, used. For 

example, in the PSCo summer situation, the peak ould be 

11 a.m. to 4 p.m., the shoulder 6 a.m. to 11 a.m and 4 p.m. 

to 10 p.m., and the off peak 10 p.m. to 6 a.m. 

could not be used for thE~ wintertime periods. 

his me thod 

Of the various methods discussed above the LOLP 

method has the strongest theoretical support, th closest 

connection to cost changes, and is most closely llied to 

existing utility procedures. Therefore, the Corn ission 

hereby expresses a preference for such procedure The other 

methods are suggested in those circumtances wher a utility 

does not utilize LOLP for its reliability calcul tions, and 

does not bel ieve such cal cula t ions to be necessa y. In such 

situations, the system load curve should be util zed, rather 
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than that for the class. It is both system pe k and energy 

that we are attempting to minimize, and a clas peak off the 

system peak should not be penalized hereby. 

Costs 

After cost periods have been determi 

detem,ination of the appropriate costs ly to those 

periods must be made. The general rule to acc p1ish the 

above task is to assign those costs that apply to each class 

or customer to the time of use. There are, ho ever, some 

costs that do not vary by time of use, 

customer. Examples of such include billing ,sles, and 

administration costs. These costs are not tim 

differentiated and thus should be charged in e ual payments 

per billing period of the year. 

Demand and energy charges are time d' fferentiated I 

however, and these costs should be distributed among. the 

costing periods according to .the equipment used to meet the 

load in each period. That is, off peak costs should reflect 

the proportionate use of base load equipment pI s a 

proportionate share of transmission and tion costs 

including all embedded costs. Shoulder costs should include 

a proportion of base and cycling equipment, and required 

transmission-distribution costs. peaking costs should 

include the cost of meeting the peak (a proport'on of base 

and intermediate equipment and peaking equipmen ) including 

the cost of pumped storage. The full demand an energy 

charges for pumped storage should be levied aga "nst the 

peak f even though base load equipment operating in the off 

peak period is utilized. The above is correct ecause base 

load pumped storage equipment is used as a mean of storing 

energy to meet the later peak and to follow loa variations 
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during the peak hours ,and thus such procedure onsti tutes a 

peak cost. The proportions of such costs could be based on 

the relative period demand and energy use. 

Rates developed from the above costs uld thus be 

in two parts 'for each time period, i.e., demand 

rate per kW and a single energy rate per kWh. addi tion 

to the above, there would be a flat monthly 

Table 1 illustrates the format of such. In 

example, it should be kept in mind that in tended 

as an actual rate, but only as an example of a T Urate. 

Due to incomplete data, estimates and shortcuts ave been 

necessary to compute the example. 

Table 1 - Time-of-Use Ra te Exam Ie, General Li ht & Power 

Time Per iod Customer 

($ Per 
Month) 

Summer (May-September) 60.75 

Peak 

Off Peak 

Winter (October-April) 60.75 

Peak 

Shoulder 

Off Peak 

Cost Item 

Demand 

($ Per 
kW) 

6.42 

0.90 

4.40 

3.30 

0.70 

Energ 

(,: per 
kWh) 

1.17 

0.69 

0.83 

0.68 

0.50 

Customer plant costs from a cost of se vice study 

were allocated between summer and winter, and we e based on 

the different demand between the two seasons. I was 

further assumed that the higher the demand, the igher the 

cost. On peak costs were derived by an allocati n based on 

summer peak; and off peak demand costs were esti a ted using 

an elasticity formula with the peak as the base. 
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Energy costs ~re canputed in a simi ar manner. 

As a consequence, customer billing c sts are 

constant throughout the year, but demand and e ergy costs 

vary both by season and by rate period. 
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APPENDIX F 

Cas No. 5693 
Dec'sion No. 1111 

THE CALCULATION OF SEASONAL RATES 

I. In troduction 

Whenr:ower costs vary significantly by season, 

both the utility and its customers will benefit if rates 

vary correspondingly. The above is particcularl true 

because no addi tional metering costs are An 

example of a general methodology for the design f time-of-

use rates has been set forth in Appendix E. procedure 

can be simpl i fied greatly I however I when ry only by 

season rather than by time-of-day. This appendi will 

illustrate an average cost methodology that can e used to 

design rates that vary on a seasonal basis. the 

methodology outlined in Appendix E, the followin procedure 

is an example only, and is .... not intended as. a pre 

methodology. Each utility company should design 

match its unique characteristics. It is importa t, however, 

that seasonal rates be designed on the basis of he system IS 

load curve and not ur:on the load curve of any in ividual 

member distribution company. 

Whatever methodology is used, the same rate design 

process, as utilized for time-of-use rates, must be used. 

To reiterate, those five steps are: 

1. Selection of the seasonal periods or which 

seasonal rates will be designed. 

2 • Fu n c t ion al 1. z a t ion 0 f c os t s , i. e • , he 

assignment of costs to functions such as product on, 

transmission and distribution. 

-191-



3. Classification of costs as to wh ther they are 

demand related, energy related or customer reI ted. 

4. Allocation of costs to the costi 

selected. 

5. Allocation of costs to each cust 

within the costing periods selected. 

group 

Of the five steps required, only the first and 

fourth require discussion in this appendix. T e other steps 

employ well known methods that have long been sed in 

standard cost-of-service studies. 

II. Costing Periods 

Methods of selecting costing periods for seasonal 

rates previously have been described in Append x E, and need 

not be repeated. It is sufficient to note tha when rates 

do not vary by time-of--day, the procedure is g eatly 

simplified. Once again, it should be stressed that the 

costing per iods should be related to the annua system load 

curve and not that of any member utility. 

III. Allocation of Costs to Costing Periods 

As mentioned in Appendix E, the gene al rule is to 

allocate to each costing period those costs wh'ch are 

appropriate to such period. As an example, estment in 

base load production plant should be allocated to all 

costing periods in proportion to its relative use in each 

period. Investment in intermediate or peaking units should 

be allocated on the basis of their relative us in each 

costing period. A similar principle shou.ld be used for 

investment in transmission and distribution plant. Expenses 

such as operations, maintenance, depreciation, and taxes 

should be allocated to each costing period in the same 
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proportion as their related plant investment is llocated to 

each cos ting period. 

After costs have been allocated, by above 

process, to their appropriate costing period, st ndard cost~ 

of-service procedures can be applied to allocate these costs 

among customer classes wi thin each costing perio. As. an 

example, if a ~ak responsibility demand methodo ogy were 

used, the group contribution to system peak in e ch costing 

period would be us~d to determine the demand all cation 

factors. Similar considerations would apply to he energy 

used in each costing period and the number of bi Is in each 

costing period. The final result would be a rev nue 

requirement for each customer class in each cost ng period. 

This set of revenue requirements would then be r to 

specific rates to be applied to each customer cl ss in each 

costing period. Rate structures as described in the text of 

the Decision can be employed. 
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customers which contribute to its.(or their) wnter peak, 

and which would be most appropriate for interrlptible rates. 

Said study (or studies) shall be filed 'Ii th tht Commission 

within six months after the effective date of ,his Decision. 

Colorado-Ute Electric Association, Inc., be, a.d hereby is, 

directed to participate in and assist its memb r utilities 

in the conduct of their study (or studies). 

13. All motions not heretofore rule upon be, and 

hereby are, ~enied. 

This Order shall be effective 21 day subsequent 

to the date hereof. 

(S E A L) 

ATTEST: A TRUE COpy 

~~t?~~~~~~ 
Harry~. Ga~;:n, Jr. 
Executive Secretary 

THE PUBLIC UTILITIES CO ISSION 
OF THE STATE OF COLO DO 

EDYTHE S: MILLER 

SANDERS G. ARNOLD 

Commissioners 

COM~lISSLONER DANIEL E. ~USE NOT 
PARTICIPATING 
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MATRIX FOR C79-1111 GENERIC DECISION 

Each Electric Utility 
Listed on Appendix ~ 

Each Electric lJtil ity 
Subject to the Juris­
diction of this Com­
mission 

Each E"I ectri c Util ity 
Subject to the Juris­
diction of the Com­
mission 

Public Service Company 

Public Service Company 

Each Electric Utility 
Subject to the Juris­
diction of the Com­
mission 

Each Electric Utility 
Listed on Appendix D 

Each Electric Utility 
Subject to the Juris­
diction of the Com­
mission 

!\cti on Requi red 

Prepare Interruptible 
Rate Schedules Appli­
cable to Industrial, 
Commercial and/or 
Irriqation Rate Con­
sume~s Based on Criteria 
in Appendix C 

Survey Service Territory 
and Prepare an Inventory 
of All Potential Sites 
and Joint Ventures for 
Co-Generation 

Present Testimony 
Explanation and Support 
of the Costing Method 
of Allocation 

r10di fy Average and 
Excess Demand Alloca­
tion Methodology to 
Reflect Metering of 
All Rate Classes for 
Same Length Interval 

Cease and Desist From 
Using the Arithmetic 
i'~ean in Comruta t i on of, 
Class Maximum Demand 
For Residential Rate 
Class 

File T-O-O Rate Schedules 
for Industrial and Large 
Commercial Consumers 

File Rate Schedules 
Implementin0 Seasonally 
Differentiated Rates For 
All Customer Classes 

File Revised Rate Sched­
ules For Residential 
Customers (1\'/0 or Three 
Part Rates) 

Filed 

At Next General Rate 
Proceeding, But No 
Later Than Six Months 
After the Effective 
Date of Decision 

Filed With the Commission 
Within Six Months After 
the Effective Date of 
Decision 

At Next Gerreral Rate 
Proceeding 

At the Effective 
Date of this Decision 

At the Effective Date 
of this Decision 

At Next General Rate 
Proceeding, But No 
Later Than Six Months 
After Effective Date 
of Decision 

Next General Rate 
Case, But Not Later 
Than Six Months After 
Effective Date of 
Decision 

Next General Rate 
Case, But Not Later 
Than Six Months After 
Effective Date of 
Decision 



ch Utility Providing 
All-Electric Service 

ch Electric Utility 
Subject to the juris­
diction of this Com­
mission 

Each Electric Utili~y 
Subject to the Juris­
diction of this Com­
mission 

Each Electric Utility 
Subject to the Juris­

ction of this Com­
mission 

ch Electric lJtility 
Which is a Member of 
a nter-Peaking System 

uired 

Fi 1 e ~1andatory Oemand­
Energy Rates for All 
New Residential and 
Commercial Customers 

Fil e Voluntary Demand­
Energy Rates For All 
Existing All lectric 
Customers, Residential 
Customers With Min. of 
15,000 Kwh Annua lly 

i1andatory Rate Schedules 
!\pplicable to All riel'! 
Residential and Con~er­
cial t Storage Cust­
omers 

Voluntary Rate Schedules 
Applicable to Existing 
Residential and Commer­
cial Heat Storage Cust­
omers 

Conduct a Study (or 
Studi es.) To Identify 
Customers Which Contri­
hute to its Hinter Peak 
and Would Appropri 
For Interruptible Rates 
(Colo-Ute Directed to 
Participate and Assist 
Its Member Utilities in 
Conduct of Study) 

Within Six Months 
After the Effective 
Date of this Decision 
To Be Effective 18 
Months After Filing 
Thereof 

File v! it h ; n Six 
~10nths After the 
Effective Date of 

is i on to Becorre 
tive 18 t10nths 

After Filing 

File leJith-in Six 
Months, To 8ecome 
Effective 18 Months 
After Fil i rrg 

le I~ithin Six 
~lonths, To Beconie 
Effective 18 Months 
After Fil i n9 

Study To De ~iled 

Within Six Months 
I\fter Effective 
Date of Decision 



SUMMARY OF DECISION NO. C79-1111, GENERIC RATE 
PROCEEDING, CASE NO. 5693, ISSUED BY THE 
PUBLIC UTILITIES COMMISSION OF THE STATE 

OF COLORADO ON JULY 27, 1979 

On July 13, 1976, the Colorado Public Utilities Commission 
initiated a proceeding to consider a number of broad issues relating to 
electric utility rate structures. All utilities which are regulated by 
-the Commission were made parties to the proceeding. In addition many 
other divergent interests (including consumer and industry groups) 
participate'd in the proceeding. Because the proceeding. involved a range 
of issues and a large number of parties, it was called a "Generic" case. 
Extensive open hearings were held. On July 27, 1979, the Commission 
issued Decision No. C79-1111 which deals with a wide range of substantive 
utility issues. Specifically, the Decision is divided into the following 
sections: 

1. Goals of Regulation (pp. 34-45) 

2. The Federal Public Utility Regulatory Policy Act of 
1978 (pp. 46-53) 

3. Resource Management - Power Pooling (pp. 54-71) 

4. Load Management (pp. 71-80) 

5. Co-Generation (pp. 80-83) 

6. Costing Methodology (pp. 84-131) 
a. Marginal and Average Cost 
b. Time-of-Day Rates 

7. Declining Block Rates (pp.132-138) 

8. Lifeline Rates (pp. 138-143) 

9. All-Electric Rates (pp. 143-148) 

10. Solar Energy and Heat Storage Rates (pp. 148-152) 

11. Appendices A-F (pp. 157-193) 

The findings and conclusions of each of the above-outlined sections are 
summarized below. 

GOALS OF REGULATION 

The primary responsibility of regulation is to asssure that 
rates charged for electricity are the lowest possible commensurate with 
the provision of adequate service. The Commission indicates that in 
fulfilling this responsibility the following regulatory goals must be 
recogni zed: (1) revenue adequacy; (2) effi ci ency of ope rat ion; (3) 
conservation of capital and energy; and (4) equity of rates as between 
classes of customers and among customers within any given class. In 
recognition of the overriding importance of the above goals, the 
Commission initiated the generic hearing process. The Commission notes 
that its ability to meet these goals is limited in terms of its jurisdiction 
and resources, and states its intention of moving cautiously, in this 
and subsequent decisions, to assure that the generic goals established 
are beneficial to the consuming public as well as reasonably susceptible 
to implementation by the utilities involved. 



THE FEDERAL PUBLIC UTILITY REGULATORY POLICY ACT OF 1978 

The Commission initiated its generic hearing process on July 13, 
1976. After hearings in this proceeding were concluded, the Public 
Utility Regulatory Policy Act (PURPA) was passed by Congress and signed 
into law, becoming effective in January of 1979. It is interesting to 
note that the purposes of Title I of PURPA resemble strikingly this 
Commission1s goals of regulation. Moreover, the ratemaking standards 

.outlined in the Act are virtually identical to the issues considered in 
the generic proceedings. This section of the Decision spells out the 
provisions of PURPA and the extent of the Commission1s compliance 
therewith. 

RESOURCE MANAGEMENT - POWER POOLING 

Resource management is defined as the matching by the utility 
of its supply of electricity and its customer load at any given time. 
Efficient resource management is achieved by meeting customer load, 
by each utility individually or as a member of a group or pool, with 
the least expensive commitment of capital and energy resources. 
Achievement of that goal results in minimizing consumers· rates. 

In this regard, the Decision describes current operations and 
planning in Colorado including the present degree of cooperative 
planning and coordination among Colorado utilities. The Commission 
outlines certain impediments to further coo.rdination, but concludes 
that Colorado utilities are not taking full advantage of the opportunities 
that may be available to achieve the benefits of a more unified approach 
to resource management. In conclusion, the Commission sets forth the 
steps it plans to take to encourage Colorado utilities to pursue the 
benefits of greater coordination. 

LOAD MANAGEMENT 

Load management is defi ned as any method of a lteri ng or contro 11 i ng 
the timing or magni.tude of a utility1s load. The purpose of load manage­
ment is the reductio.n of a utility or system peak, which over time will 
allow the moderation of capital expenditures for generation and trans­
mission facilities ultimately minimizing rates. Load management can 
be accomplished directly by the utility or through the action of the 
customer. 

The Commission discusses the limited implementation of load 
management in Colorado at present, the range of available techniques, 
and the potential benefits to a utility system and its customers of 
the implementation of load management in general, and interruptible rates 
in particular. It is noted that, over the long term, load controls may 
be a more effective strategy to match customer demands with system needs 
than time-of-use rates. 

Finally, the Commission orders each jurisdictional Colorado 
electric utility which potentially c.ould benefit therefrom, to develop 
and file interruptible rates as an option for certain of its high-use 
customers. The Commission identifies industrial, commercial air condi­
tioning, and irrigation customers as likely candidates for the optional 
interruptible service. The applicable utilities and specific categories 
of service for which voluntary, interruptible rates initially are to be 
developed for each of these utilities are specified in Appendix B to 
the Decision. The Commission further states its intention of requiring 
each utility which is part of a winter-peaking system to explore the 
cost-effectiveness of the implementation of voluntary interruptible 
rates for its customer c~asses primarily contributing to that peak. 



The criteria to be employed in the design of interruptible 
rates are described in Appendix C to the Decision. 

CO-GENERATION 

Co-generation is defined as the production of both heat and 
electricity from a single plant. The potential benefits of co-generation 
as well as the technical and institutional barriers to its implementation 

,are identified. The Commission notes that, despite the fact that all 
utility, industrial, and commercial parties in this proceeding were 
silent on this topic, it is one which must be considered seriously. 

All jurisdictional electric utilities are ordered to survey 
their territories and submit to the Commission within six months an 
inventory of all potential sites and joint ventures for co-generation 
facilities, including a description of any barriers to implementation. 

COSTING METHODOLOGY 

The topics of costing methodology and rate structure were the 
primary focus of the generic proceeding. The choice of a costing 
methodology is the starting point of rate design. The numerous average 
and marginal costing methodologies considered during the course of the 
hearing are reviewed and analyzed. The Commission concludes that although 
a marginal cost analysis is not now appropriate for implementation in 
Colorado as a basis for determining costs on which rates are to be set, 
it should be utilized for a more limited purpose. 

It is emphasized that the rejection of the marginal cost 
methodology as a basis for setting rates does not imply that time-of-
use rates are inappropriate for Colorado utilities. Time variant rates 
can be designed based upon an average cost methodology. It is found that 
the record in this proceeding demonstrates that both the marginal and 
average costs of providing power vary with time in Colorado. The various 
average cost methodologies considered during the course of the proceeding 
are discussed and analyzed. Because of the likely long-run benefit, the 
Commission orders the selective and cautious implementation of time-of­
use rates based upon an average cost methodology where such rates will be 
cost-effective. 

The Commission orders that a presumption exists which favors the 
implementation of time-of-use rates, and that each utility has the burden 
of showing that the costs outweigh the benefits of such implementation in 
its particular case. In order that any adverse shifts in demand may be 
prevented, the customer response to time-of-day rates will be monitored. 

Time-of-day rates initially are ordered for the majority of 
industrial and large commercial classes of customers. These are customers 
for whom-the requisite metering costs will be minimal, for whom extensive 
consumer education may be undertaken most effectively, and for which the 
greatest potential for usage responsiveness exists. Also, the implementa­
tion of seasonal rates is ordered for all electric utilities which 
potentially could benefit from such implementation. 

All jurisdictional electric utilities are ordered to file time­
of-day rates applicable to their industrial and large commercial customers 
at the time of their next general rate filing, but not later than six 
months after the effective date of the Decision. The Commission will 
then determine their appropriateness on a utility-by-utility basis. 
All jurisdictional electric utilities listed in Appendix 0 are ordered 
to file seasonal rates within the same time frame. A methodology 



for the calculation of time-of-use rates is set forth ;n Appendix E, 
and for seasonal rates in Appendix F. 

DECLINING BLOCK RATES 

The Commission concludes that the continued use of the declining 
block rate is counterproductive because it lacks public understanding and 
acceptability, which are essential factors for any rate design. 

A different rate form is proposed for the vast majority of 
Colorado residenti.al and commercial electric customers. Any rate which 
is designed to recover the .costs of pr,oviding service must account for 
the three causative components of that cost: customer costs, energy costs, 
and demand costs. The new rat.e shou 1 d be des i gned to recover these cos t 
components through separate charg.esi Customer costs are now to be 
recovered from every customer as a flatmOnt.h1y charge without regard 
to usage. Energy costs are to be recovered from each customer on a 
flat per-Kilowatt-hour basis. All ene.rgy. usage will thus be charged 
on equal and a uniform basis, regardless of usage lave1 or customer 
class. Finally, the new rate should recover all demand-related costs, 
including customer-related plant costs, in two or,three spearate blocks 
which recognize the decreasing nature of the demand cost. By thus 
separating the rate into the above categories, it is expected that 
public understanding of the nature and amount of the costs to be re­
covered in each category of the rate will be enhanced. 

Each jurisdictional utility is ordered to file with the Commis­
sion rate schedules for its residential, commercial, and industrial customers 
;n accordance with the new rate design c.oncept at its next general rate 
filing, or within six months of the effective date of the Decision. It 
is emphasized that all Jurisdictional utilities should be prepared to 
engage in an educational program to explain fully the operation of the 
new rate design to all customers. 

LIFELINE RATES 

A lifeline approach is not adopted in this proceeding. The 
traditional lifeline rate de.sign prices the initial block of electricity 
usage (generally defined as a SUbsistence amount) at a low level. The 
Commission addresses.the various Justifications advanced in this 
proceeding for the adoption of such a rate and sets forth the reasons 
such justifications have not beenpersuas;ve. 

For example, it is proposed that a lifeline rate should be 
adopted because a minimal amount of electricity is required by individuals 
to maintain a minimum subsistence leveL While the Commission recognizes 
the di.fficulty faced by low income consumers attempting to pay for ever­
increasing electricity bills, it concludes on this record that the rate 
will not achieve th.e desired result. Among other difficulties, under 
a traditional lifeline approach, low usage consumers of electricity 
rather than low income consumers, are bene.fited. There is no evi dence 
in this record that low usage consumers will, in fact, be those low 
income persons most ;n need of assistance. Adoption of a lifeline rate 
could thus result in a subsidy flowing from the poor to the affluent. 
Fi na lly, the Commi ss; on notes that a targeted 1 He 1; ne approach whereby 
only low income persons receive iow rates for low usage previously has 
been invalidated by the Colorado Supreme Court as preferential and 
discriminatory. 

It is noted that under the requirements of PURPA, the Commis­
si on must cons,; der the adoption of 1 ife 1 i ne rates every two years. 
Thus, the Commission will hav.e a continuing opportunity to consider other 
possible lifeline approaches which are both legal and in the public 
~ _.L _____ ..t... 



ALL-ELECTRIC RATES 

The Commission discusses the significant changes in ratemaking 
policy experienced by all-electric customers in Colorado, culminating in 
the implementation of the mandatary demand-energy rate f.or all new resi­
dential and c.ommercial all-electric customers in 1975, and the subse­
quent m.odificatian of the mandatory aspect .of that policy. It is nated 
that that madificati.on was based primarily upan the lack .of sufficient 
lead time and appropriate cansumer education priar to implementation 
which w.ould have enabled cust.omers ta take full advantage .of the new rate. 

The demand-energy rate, whereby custamers are billed far bath 
their usage and their demand an the utility system, was .once again an 
issue in this pr.oceeding. It is faund t.o be an appr.opriate rate ta 
implement on a mandatary basis far all newall-electric residential and 
commercial cust.omers and an an .optianal basis far existing all-electric 
and high electric usage custamers, s.o that all cust.omers wha can achieve 
savi ngs under the. new rate wi 11 be affarded the appartunity ta da sa. 

Each jurisdictianal utility praviding all-electric service is 
.ordered ta file far all new residential and c.ommercial cust.omers, and t.o 
.offer ta existing all-electric and high usage custamers, .on a valuntary 
basis, demand-energy rates within s'ix m.onths .of the effective date .of the 
Decisian t.o be effective 18 m.onths after filing .. 

Utilities are directed t.o make every effart t.o infarm cust.omers 
as t.o the operatian and p.otential benefits .of these rates in the interim 
periad. Utilities are encauraged, if passible, t.o pr.ovide customers with 
dual billings during this interim periad while charging under the farmer 
rate structure, sa that cansumers will be able ta make fully inf.ormed 
judgments. ' 

SOLAR ENERGY AND HEAT STORAGE RATES 

Finally, the Cammissian nates the patential benefits ta saciety 
.of the devel.opment .of s.olar techn.olagy. The r.ole .of utility regulatian in 
this regard sh.ould be flexible t.o accamm.odate new techn.ol.ogy t.o the extent 
p.ossible while remaining neutral between c.ompeting technalagies. This 
appraach will be canducive t.o the .orderly develapment .of n.ontraditi.onal 
methods of techn.olagy such as solar while n.ot burdening other custamers. 

The C.ommissian discusses the distinctive usage pattern .of 
solar custamers and the apprapriateness .of present and prap.osed rate 
structures ta the salar sectar. It is nated that an apprapriate rate 
which will recagnize the difference in cast ta the utility .of recharging 
during peak and .off-peak h.ours can be designed. Such a rate will be 
applicable bath to solar customers and ta nonsolar custamers with similar 
heat starage attributes. The apprapriate residential and cammercial 
heat starage rate isa simple time-af-day kilawatt-hour usage rate, ta 
be .offered an a mandatary basis far all new residential and cammercial 
heat st.orage custamers after sufficient time has elapsed to permit 
adequate educatian ta cansumers. 

Thus, each utility is directed ta file such rates within six 
manths after the effective date .of the lJ.e.cision, ta became effective 
18 months thereafter. Existing residential and commercial heat st.orage 
custamers are ta be .offered the rates an a valuntary basis. The 
utilities are expected ta engage in an infarmatianal pragram similar 
ta that described in the preceeding sectian. 
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