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2:fl.li1.2H 
In Order Instituting Investigation 89' (OII 89) and CEC 

Docket No. 81-ESR-l, the california PUblic Utilities Commission 
(CPOC) and the california Energy Commission (CEC) instituted a 
joint investigation to assess the adequacy and~, reliability of the 

': ...... :~ ...... ~ ~ ""~~""\ 

State' s electric system for the periodl:9'S2 through 1985.. All 
"-

electric utili ties wi thin the j urisdict.:l.on of~·:t.~, 'epUC were, made 
"', -". ",f~ •• "~ '''-.. : ..... 

respondents. By Decision (D.) 9~~23: dated·~ July 2'2,.. 1981,. Pac'ifie 
Power and Light Company, Sierra Pacifie Power Company,. and CP 
Natiooal Corporatioo were deleted as respondents .. 

During 1981 the staffs of the two Commissions .conducted 
five workshops to study questions raised about uncertain schedules 
of new generating capacity due to come on line, the load carrying 
capability of new generating capacity during. initial years of 
operation, high forced outage rates at some existing plants, and 
tbe adequacy of the transmission and distribution system.. In 
addition to the staffs, tbe utilities, members of thepublie,. and 
representatives of user groups participated in the 'Workshops. 

In November 1981, a draft report prepared by the staffs of 
the CPUC and CEC was issued and served on alljarties. The report, 
entitled "Joint CEC/CPUC Staff Draft: Staff Response to Committee 
Order for Hearings on Assessment of Adequacy of Electrie Utility' 
Systems 1982-1985" was intended to provide the focus. for discussion 
and for definition of issues in subsequent hearings. 

To determine the level of participation and identify the 
issues, a prebearing conferenee was held December 4, 1981, in,' 
Sacramento before Russell 1. .• Sehweickart, Chairman of the CEC, 
Commissioner Vietor Calvo of the CPOC, and Administrative Law. 
Judge (ALJ) Burt E_ Banks of the CPOC. At the prehearinq conference 
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it was determined tbat Phase I of the proceeding-.would be quas1~· 

leqislative with hearings to begin in January 198# APrehearing 

Conference Report and Order dated December 14,.198;1·,. were forwarded 

to .all respondents and interested parties who were requested . to, 

address various topics contained in the joint staff draft report 

at the quasi-legislative bearing-. 
Bearings were held January 11, 12, and 14, 1982 in San 

Francisco. Participating were Southern California Edison, Pacific 

Gas and Electric Company, San Diego Gas and Electric Company, 

Los ~geles Department of Water and Power, Sacramento-Municipal 

Utilities District,. California Department of Water Resources',. 

Santa Clara Manufacturing Group, Sierra Club,.. the Cities of Anaheim~ 

Riverside, and Colton,. and the CPC'C and CEC staffs.· 

On January 19, 1982, a hearing report was issued giving the 

parties until February 8, 1982 to comment on the material., presented· 

during the Phase I hearings. 

Based on all the studies, data,. and presentations offered by 

the CPOC and CEC staffs, electric utilities, and interested parties,. 

the Committee of Victor Calvo and Russell L·. Schweickart prepared 

a report entitled "Joint Investigation into the Reliabil,ity of 

California • s Electric Power System." (Hereafter, the "'Committee' 
Report. ") We hereby adopt the Committee Report, attacbed as 

Appendix.A. 

The Committee Report concludes that, under all reasonably 

foreseeable conting-encies during- the. 198'2 to 1985, period, adequate 

capacity is anticipated to meet projeetedpeak demandwitbout 

undertaking extraorc9.inary action. In reachinq this conclUSion, the 

report separately discusses tbe adequacy of the transmission and 

distribution system,. and the qeneration system. 

If £urtber hearings proved necessary, these would be quasi­
judicial and desiqnated as Phase II. 
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The COmmittee Reportbegin.s by defining reliability criteria 
to assess the adequacy of the transmission and distribution system. 
and the generation system.. Although most of the'discussion in this­
proceeding focused on the reliability of the 9,eneration system, as 
the most important factor affecting overall system reliability, the 
report emphasizes that a comprehensive analysis of reliability of 
electric service must evaluate the entire system. It was· determined 
that about 90 percent of all electric outages experienced in 
California in the past have been due to· distribution-related problems, 
with all the remaining outages due to transmiss;lon system failures .. 

The lack of focus on transmission and distribution. reliability 
was larqely due to tbe absence of sophisticated measures of" assessing 
such reliability. The Committee Report recommends,that improved 
measures be developed for assessing, first, reliability of the trans­
mission and distribution system and, second, the effects of the 
transmission and distribution system on overall system reliability~ 
Based on the available information .. the transmission and,d:l.str:l.bution 
system appears to be adequate both in terms. of bavin9 suffic':lent, 
capacity to deliver power to aU9It\ent supply, and ;Ln terxns, of ld.th­
standing single-contingency transmission line outages without causing 
electriC service ;1.n.terrupt10ns. The transmission and distribution 
system. in California appears to be mnong- the best in the, nation .. 

One of the major issues in this proceeding centered· on'the 
appropriate reserve margin cr1 teria to use in assessing·' the adequacy 
of tbe generation system. The Committee Report specifically identi­
fies the methods used to define reserve margin criteria in order to· 
prevent any confusion regarding the basis of the report's conclusions •. 
This report uses a short-range reserve ma.rg1neased on generating­
capacity after reductions for units on scheduled· maintenance and the 
amount of generating capacity expected to: be forced out of service 
due to equipment failures. Importantly,. the report uses, a statewide 
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reserve margin criterion as the relevant.i:c.dicator of generation 
reliability.. Because tbe california electric utilities are inter­
connected with each other and wi tb utili ties. out of state ~ a capaci ty­
deficient utility has the ability to purchase power from a capaeity­
rich utility when needed .. Thus~ shortfalls in reservew1thin a 
particular utility generally are not a matter of overridint;7concern. 
'!'be critical issue is whether, on a statewide basis, the reserve, 
tnargin falls below minimum targets. Furthermore, "to· obtain meanin~ful 
statewide reserve margins, additional resources not ordinarily in­
eluded in utilities' resource plans must be considered .. 

From the peak demand forecasts and resource plans submitted 
by the utilities, a base case scenario, of most 'likely occurrences 
during the 1982 to 1985 period was defined. The base case pre­
sented in the Committee Report was modified from the one in the 
staff report to include more recent information about current con­
ditions as the 1982 summer approaches. The modificat:t0ns present 
a bcl.se case scenario that is somewhat conservative, or less opt:l.ml.stie~. 
than staff ori~inally assumed. 

Utility witllesses. testified that the utilities routinely 
rely on substantial ~ounts of short-ter.m purchases of power, both 
within and out of state, to provide additio:c.alcapaci~ when needed; 
that they are confident of the availability of sufficient quantities 
of such power; and that this practice is more economic:- for the rate­
payer than committinq t~ lo:c.q-term contracts. A Southern California 
Edison (SCE) witness testified that seE bas recently refused· offers 
by other utilities to sell fir.m capacity, preferrin~ to, wa1tuntiI 
the power is needed. 

Based on the utility testimony and other information presented 
in this proceed in; , the Committee Report concludes that thispract1ee 
of reliance on short-term purchases is reasonable. Since these '. :p~-' 
chases are not covered 'bylo:c.q-term contracts,. they do, not appear in 
utilities t resource plans and reserve mar;in calC'lllatio:c.s. Studies -
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~ which assess adequacy of supply based solely on utility resource 
plans ~thout considering the availability of sbort-te~ purcbased 

power siqnificantly unoerstate the aoequacy of supply. 

-
~ 

~ 

Other sources identified in tbe Committee Reportwbich could 

yielc1 additional supplies. include c0generation and: small power, pro­

duction where i.nvestment or contract cOmmitments have not yet been 
made, and load management beyond that included in utility resource 

plans. While some of these sources are less certain than others, 

they" are important because, in the aggregate,. they provide assurance 

that additional supplies will be available. 

Several adverse contingencies which couldpotent1ally occur 

in the four year period were also examined.. Thesecontingencies 

incluae delays in scheauled plant additions,. adverse hydro· conditions,. 

ana higher than projected forced outage rates for both existing and 

new plants. 

After analyzing the base case scenario,., the ayailability of 
aaai tional resources not 'in utili ties' resource plans,." and potential 

contingencies which may occur during the four year period,. the 
ComnU.ttee Report concludes that even under worst case' conditions,., 

sufficient resources should be available to' Califot7.l'1a utili ties to' 
.~;'" ('" 

adequately meet pro-jected demand. The report fur:ther concludes that 

while 1982 is the critical year in which contingencies coula.have 

the most aaverse effect on system reliability,. sufficient resources 

are available to' meet aemand without taking extraordinarY'action. 

TwO' contingencies are singled cut for detailed discussion 
in the Committee Report: high £orced outage· rates a:t. existinO', 

plants ana lower than expected availability of new 1mmatureplants. 
'l'he utilities indicated that maintenance practices fer existing" 

plants have improved.. However, all parties agreed that since': actual 

maintenance expenses have consistently exceeded projected expenses,. 
maintenance practices ana tbe methodologies used to proj ect main­

tenance expenses should be re-eXamined.. The Comm1 ttee Report, makes. 

such a recommendation.. SCE took exception to staff's recommendatiens 

that seheduled maintenance be deferrea past the summer peak .. ' HI::>w-
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ever, in more recent california Power Pool reports" SeE does, not 
show any maintenance scbeduled during the summer peak 0'£ 1982 .. 

Continuance of power plant performance incentives on a unit­
specific oasis to increase reliability is recommended by the 
Committee Report, notwithstanding certain utilities' objections. 
Insufficient information supporting other methods was presented, 
to lead to a different recommendation. 

The final chap..ter of the report discusses the reliability 
needs of end-users. The report adopts the suggestion by the 
California Manufacturers Association representative that since 
transmission and distribution outages account for all outages that 
end-users have experienced... more analysis of transmission aXld di,s;.. 
tribution reliability should be made.. The report al'so recommends 
that utilities explore methods for expanding customer options for 
different levels of reliability. 

The report concludes with recommendations to examine 
several issues in further actions_ 
Findings of Fact 

1. The purpose of the joint investigation initiated by 
the California Energy Commission and this' Commission was to assess 
the adequacy and reliability of the State's electric system for 
the period 1982- through 1985-. 

2.. Factors most likely to reduce electric system reliability 
in the 1982 throuc;h 1985 period, are delays, in scheduled operation 
for major generation projects, high forced outage rates of new' 
immature units and greater than prOjected forced outages of 
existing thermal capacity_ 

~. A comprehensive study- of electric system reliability 
assesses the adequacy of both. the generation system and the 
transmission and distribution system. 

4. Most studies of electric system reliability focus on 
the ability. of the generation system, rather than the transmission 

. . 

and distribution system, to provide adequate .service, partly 

because of the absence of sophisticated measures to assesstbe 
latter. 
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." 
S. In evaluatin; tbe adequacy. of the generation system, 

reserve margin criteria are often used .. 
6. Short-range reserve margins as defined in the Co~ttee 

Report are appropriate for evaluating generation reliability in .the 
1982 to 1985 period. 

7. Statewide rather than individual' utility reserve' marO'in 
criteria are the relevant criteria for assessinO' generation system 
reliability. 

8. To obtain mean~gful statewide reserve mar;ins, resources 
contained within utilities' resource plans and additional resources 
not ordinarily included in resource plans must be considered. 

9. SUbstantial amounts of out of state power are routinely 
relied upon by California utilities to provide capac1tywhen needed .. . 
during peak demand periods. 

10. Other sources which,. in the aggregate,. could-yield 
additional supplies beyond that included in utilities' resource' 
plans include cOQ'eneration, small power production, and load 
management. 

11. SUfficient resources should be available to-California 
utilities t<> adequately meet pro-jected demand even un,der worst 
case conditions. 

12. Transmission and distribution system outages account 
for all outages that end-users have experienced. 

13. Forced outage rates of existing plant for some 
utilities have beenincreasinq in recent years. 
QQnelusiQns of Law 

•• ~ .-M 

I. Under all reasonably foreseeable cont1Xlgenc1e'~' ~ur1nq,' 
the 1982 to 1985 period" adequate capacity is antiCipated to meet 
pro-jecte<l peak demand without undertaking extraordinary action. 

2. Based on available information,. California "s. trans-, 
mission and distribution system. appears adequate both in terms of 
bavin~ 5ufficient capacity to- deliver power to aug.ment supply, 
and in terms of withstanding sinqle-continqency transmi,ssion 

• line outages Without causing electric service interruption.' 
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3. No further hearinqs in this proceedinq are 
necessary. 

2..RD~R 

IT IS ORDERED that the C~mmittee Report issued this 
date attacbed as Appendix A is adopted. 

This order is effective today. 
Dated. JUN ? 1962, ,. at san Francisco-, 

california • 
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EXECU'l'IVE~S~Y 

Even under worst case conditions p sufficient resources 
I ' 

should be available to the utilities to adeq~ately,meet 

demand in the 1982 to 1985 period. 

III the 1982 to 1985 period t 1982 is the year in which 

contingencies analyzed by the two Commissions in the" course 

of this investigation could have the most adverse effect 

on system reliability.. However. sufficient ad'critional 

resources are likely ,'to be available to-meet d'cmand withou1: 

taki:lg extraordinary measu.res. 

Substantial amounts of out-of-state power a,re routinely 

relied upon by california utilities to' provide capacity, 

~'hen needed during peak. demand periods. however't since 

these purchases are not covered by purchase contr.acts, 

they do not appear in utility resource plan.s and res'erve: 

margin calculations. 

In light of the present and projected availab,ility of such 

purchased power t utilities f current' practi.ces of 'making.,. 

shor't! term power purchases on an as-ne'eded~ basis " are 

reasonable and. economically bene±icialto· ratepayers •. 

Transmiss.ion and distrib·u,tion system outages have accounted' 

forall outages that California end-users,b.ave experienced 

to date.. ~evertheless..trans=ission and distribution, ' 

reliabili ty in California appears. to, 'be' ab'ove thel'laeional 

average. 
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Of all electric sys,teJll interruptions p about 9'0 percent, have' , 

been the result of distribution system: outages and 10 percent 

have been the result of transmission system,outages~, 

, , ' 

Residential p commercial,. and industrial customers" have 

varying perceptions of meir' need for, reliable electri,c 

service. Therefore,. different levels, of electrieservice 

at different prices may be appropriatetomee't these 

varying needs. 

The utilities have initiated improvements in their: 
" ... '., 

preventive maintenance plans and practices. 

Immaturity of major new baseloadfac-ilities sched.u.led . 

to come into service during the 19'82- through' 9'8:5-, 'period 

:lay increase system-.... ~de forced outag,e rates. 

Powerplant performance can be improved by develop-ing,­

incentives to operate inciividual units more relial)ly.' 

, .. 
"', ' 

II, : 

'!, 
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Recommendations 

To assure realistic assessments of supply' adeq,uacY.future 

assessments should explicitly consider the potentlal 

availability of purchased power to augmen;t eXisting· 

utility resources. 

The potential for additional cost-effective load: management, 

should continue to be examined by the utilities,. the CEC,,' 

and the CPUC';' 

Utilities should continue to study means' of reduCing the 

unusually high forced outage rates experienced ,in recent. " 

years. 

Utilities should improve methods for analyzing: the 

reliabi.li.ty of transmission and ciis,tribution systems,. 

The Commission's staffs should assess' the adequacy .. of , 

in-state transmission' ties among, the California utili tie~. 

Utilities should improve their ability to compare'generation,. 

transmission and distribution reliability in order to guide' 

utility investments in increased reliability. 

- The CPUC should continue to consider incentives for maj.or . ," 

baseload power plant performance on a unit-s.pecificbasis • 
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Utilities should exp;ore 'lllethocl's. for ex.pand'ing cUs.tom:eTs~ 

options for different levels, of reliability., 

The Commissions' staffs should' continue- to: assess the' . ' . ...,. 
ability of the utilities t systems 1:0 provide adequat~ 

service on an ongoing basis and inform' ,the" Commissions as, 

appropriat.e .. 

. , 
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INTRonueTION' , 

On April 21, , 9S, ~ the California Public Utilities ,Commi'ss,ion 
, , 

(CPOC) and the California Energy Commissi'on (CEC) initiated a 

joint investigation to assess the reliability of: the electric ," 

utility system in California for the period'19S',2 through 198:5:.' 

The investigation was prompted' by concerns that elec,tr1c system' 
" , 

reliability might prove to be inadequate during. thIs'four-year 
. '- ,~ '. 

't)e. 

period. Factors which could adversely affect system"reliab:ility 

include delays in operation of new generating cap'aci:ty~ poor 

performance of new generating capacity once on line';, ,high, fo'reed 

outage rates at existing plants; and posS;ib-le inadequacy of " 

transmission and distribution systems. 

Califonians have enjoyed extrel:ely reliable electric service • 

• . This is true of all customer classes: ,residential,:: commerci~il f 

.' 

industrial, and agricultural. In res·ponse to, the concerns over the 

continued vitality of Californiats historically reliable powe'r 

system, this study was undertaken to examine all aspec'ts of 

electric service from generation, transmission. andd'istribution,. 

to the needs of consumers for various levels of d'epenci.able electric 

service. 

Every t'Wo years~ the California EnergyCo~ission, in its, B-iennial ' 

Report process, assesses electric system reliability for the next 

12 years. In its 1981 Biennial Report~ the Cl:.C'proj:ec:tedthat 

long-term reliability of service will be assured'througn·the 

-v-, 



addition of tleW' generating. resources (b;th conventional base load 

• plants and small-scale alternative sources) and increasingly .. 

efficient use of energy. However, the CEC recognized' at that time' 

tha1: certain contingencies might pose challeng.es in the near-term 

period· through about 198:5, particularly if· largeplarmed add~itions .. 

do not come on line when scheduled or if a signif:Lcantportion of 

.' 

• 

. . 
existing facilities is unavailable during times of peak demand. 

Each spring, the CPUC has assessed the adequacy of' the' electric 

generation system to. meet the expected peak demanc during the' 

follOwing summer. Since this. assessment is.madej-ust a£ew,~~nth.s 

before the summer peak .. only very short-term remedies.~· such as 

emergency power purchases • are available to meet a p:roj:eeted. . . 
, ' .. 

capacity shortfall. !he CPUCh.as established voluntarycons:erva-
" " 

tion anc mandatory curtailment schedules for electric customers in' 

the even·t of shortages of supply, though implementation of these'" 

emergency measures h..a.s never been required. 

Because the two Commissions have focused on either. immediate' short­

term or fairly long-term system reliability, and' becauseot the 

concerns which have been raised,. it became obvious that an 

intermediate term analysis was desirable. A tour-year· study period 

was selected in order to allow' areasonabl~ period' for the. 

Commiss·ions and Caliiornia ut:ili t:ies to responci''t:o preven.t: 

potential energy shortages. These· sho·rtages could be' remedied' 

by meaSU1:'es which require more lead. time th.an emerge~cy. meas.ures 
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bu't subs'tan'tially less time than long-range solut'ions. Inter-' 

mediate measures include securing, short-term purchases from 

other utilities before those utili'ties commit their capacity;. 

developing generation proj ects with short lead 'times.,. such:'as 

cogeneration and small hydro ; accelerating co·st-effective 

conservation and load mar:agement;. and, improving. maintenance 

practices to reduce forced outages of generation, transmission, and 

distribution syst:ems. 

Following adopt:ion of the orders ini tiating, this,proceeding in 

April 19&1, the Comtlissions issued a datarequ'estseeking:" , 
" , . ,'~ 

infonlation from utilities covered by,the order",'Ihese, included: ' 

Pacific Gas and Electric Company (PG&E) , 
Southern California Edison, Company (Sc.;E) , 
San Diego Gas and Electric Company ($DG&E) 
Los Angeles Depart'Cent of Water and Power (LADWP) 
Sacramen'to Municipal Utility District (S'-lUD) 
California Department ot water Resources. (DwB.) 

Other California u'tilities were invited' to, participate, in 'the 

proceeding. The Commissions also urg;ed o,therpar't.ies, such as 
concerned business and manufacturing organi,zations to: 'take' part in ," 

the inves'tigation. 

A cox:mittee consis'ting of Commissioner Vice-or Calvo, of' ~he: Pub·lic· 

U'tili'ties Commission and Commissioner Russell Scnweickart:. Chairman. 

of the California Energy Commission. was established to, preside 

over the inves'tigation. The Comm.ittee was assisted byCPOC 

Administrative Law Judge Burt Banks: • 
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The Committee decided to limit the' initIal stage of this· . 

reliability proceeding to informal 1nvest iga·t ion. of a ,?road, range 

of issues. Because this. proceeding: wasconducted'info'rmally; 
',< ,t 

without sworn testimony or cross-examination, no specific actions 
. 1. . . 

or directives to utilities will result. l:I.owever~recommendations.·· 

of a.ctions which could be implemen,ted' formallyehrough,'ol:b.er' . 

regulatory proceedings before the Energy Commission. or the'Public' 

Utilities Commission are made. 

'" . 
The joint staff conducted a series of' informal~' explo·racory. 

workshops with the utilities and other parties in Sep'l:eml>er and 
, . . .. 

October of 1981. Following these ,workshops •. the joi~C"'staff' 'issued 

a reporl:ll in November 198:1,. which' adc1r,eS$e~; a wide range· 6,f· .. 

reliability issues and made certain recommendations.. The'seaff 

report" .. ..:hich. was corll'mented on extensively by the· utilieies,..frac,ed 
" . 

the issues for a series of Comittee'hearings' conducted in San', 
i' 

Francisco in January 198-2. This j oint" Committee' reportsumm·arizes 

the information gathered' in this proceeding" and: contains 

conclusions and recommendations. It: has. been prepared for sub~ 

mission to both the CPUC and' the Ctc fo,r· :to'rmal· adop:tion by each .. 

Commission. 

2/ "Joint CEC/CPUC Staff Draft::. Staff Response to: COtmlllttee· 
Order for Hearings on Assessmen'!: of Adequacy of, Electric. 
Utili ty Systems 1982-1985" II' November· 19'8:1. . 
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The Committee report, 'is. divided into several chapte~s. The' tirst·· 
( 

chapter develops planning criteria for assessing the ade~uacy of . ' 

the utilities' systems. Chapter 2 then assesses. tnetransmiss.ion 

and distribution s.ystems. In. Chap·ter 3, the. ability ofcurreut 

planned resource additions to meet proJected,' demand· is evaluated,., 

Resources not included in utility resource plans but' po,ten~iallY 
available, ,to augment supply are also considered'.. A "'Base Case~", 

scenari.~'/:a~d several contingencies, that could reasonably occur in 
. '. 

the four-year period: are presented and assess,ed to det'ermine: the·ir· 

it:pact on system reliability. Potential contingencies incl.ude, 

delays in scheduled commercial operation of variousplaIi.ts~ higher 
. . 

than anticipated forced outage rates .. for exis.ting,. plants ~ and' less .. 
, , ' 

than expected availability of new,. immature plants. In~ Chapter 4· 

the problem of growing forced outage rates of existing plants; ancr 

ilm:lature units is discussed along: with. methoos r,or projecting 
.' . 

t:aintenance expenses. Performance ince~:~ives.ror inc'reasing:. power 
,~ 

plant reliability are also discussed.. f';hapterS looks. a'C' 

perceptions of reliabili ty by the end~user ~ hoW' these. perceptions" 
. . . . 

correspond to objective criteria, and wa:ys in which varying. ... 

reliability needs of different end' us.ers maybe acco~modated. 

Lastly, the Conclusion recommend'S several· 'courses'of'action' for che 

two Commissions to pursue. 

., 
r" •. 

' . 
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CHAP'I'ER 1 . 

RELIABILITY 'CRITERIA 

At the starting point for any discussion of: electric system 

reliability lies the question. of what one, means by ,the· term'., A 

general definition of "reliability"re,fers to' -whether' electrical' 
. ". 

energy will be available .. -whenever neededt" for whatever ,purpose .. :, 

By that measure, California utilities have, provided 'outstandIng. 
',' 

levels of service. compared with. otheru1:ilities.'in'thenatioti .. At: 

no time in California history has there been, a bulk power ouea'ge, 
" 

caused by inadequate generating resources. 'Alth.ough'some,large, 
, . 

outages have been caused 'by transmis,sion line :tailures or pro'blems 
'I' ""', . . c 

with the distribution system. there, has never been a prolonged,,. 

widespread outage in this state comparable"': to; then~,torious. ' ' 
. . 

"blackout" of the Northeast in 1966' or'the dis,rup,tive ,'New 

York City power failure in 1977 • 
.;,"', "'-"'y ~ 

, I;'~'~""'~ 

For system evaluation';"and planning: purposes" a variety o:f 

reliability criteria have beendeveloped~Each criterion'provides 

some measure of the reliability of a segment orsegm~nts:of,the 
utility system. However, a comprehensive' analysis"of, the, 

reliability of, electric service must, evaluate thEf system as 'a sum 

of its parts .. ' 

Public attention has tended tQc focus on' the 'adequacy o·f'a utility,'s", 
. . . ,,' " ' 

, J • 

generation system. Yet, adequacy of the generationsys'tetn.'is not 

by itself 'an accurate indication of overall reliabtlity~ since it . 

-1-



• 
does not: address the reliabilit:yo'f t:he,transmlssion,and- ciis'tribu­

tion grid. As an illustration, a utility could; make major 

investments in new power plants: and: still provide unrelia~le 

service due to a substandard transmission and dfstribution system-. 
" ' 

It became apparent in this. proceeding that there,- 'is- no analytical 

tool wh.ich providesan:; overall standard to measure reliability,> 

or to guide investments :(n improved reliability. Theutilit!es­

could not explain how they'invest to improve overall reliability;. 

For example. should the ,,:next dollar of investlllent go toward,' new,' ," 

generation resources, 'additional bulk transm1ssi~nfaciliti'es~ ,or 

tlore dis-cribution feeder lines? Thus:, this study' has been .. 
, , 

limited by the necessity to- evaluate separately there11'ab;ility of,: 

each part of the utilities t, electric systems. 

• Generation System Reliability Criteria 

• 

titilities evaluate the adequacy ot their bulk power supply from two; " ' 
, "". ' . 

perspectives: that of the system generation p-lanner (long-ra.nge)' 

and 1:hat of the system operator (short-range). The system " 

generation planner is conceruedwith the timing:, and 'cha'racterise!cs ' 

of new power plant additions required to maintain~' specified,long­

r1m reliability standard.:-, The system operator,'sperspective is of 

a much shorter time period. generally' called" the operating.' year .. , ' 

During this period. the emphaSis is on ensuring'that after 

accotmting for scheduled mainte:oance and expected' hyd'ro conditions~ ", 

there will be sufficient generating,: capacity' to' cover the system's: 

-2~' ' 
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random equipment failures and, seill serVe the.'J~xpected load .. :' Asa 
'~. ' 
.,," . ' " 

result of these differing perspectives", the system p,lanner and, the 

system' operator have different criteria for evaluating system· " 

reliability. 

For long-range planning purposes" and' as ·a basis. for;,;decisions, to 

invest in new generating resources • utilities use, probab1li:stiC' 

reliability planning criteria.. The industry standard'wb:'ich, is' used' 

by all electric utili ties in. California is to main'tain a, tlone day 

in een years" loss of load probab-ility. 

The debate over electric systec. reliability has tended"to view 

"reserve margins" as a seemingly straightfc>rward measure'o~ 

reliability. This measure is easier' eo calc1.:1ate than loss c>:t load 

probabilities, and target reserve· margins areo,ften' d'erived by 

determining' what reserve margin results from ap.plicationo'f the" . 

desired loss of load probability criterion toa particular 

utility system.. 

Reserve margins can be calculated and used in several·ways. This 

can lead to confusion J as was seen ini tially in this proceeding .... ' 

unless the specific assumptions are made clear. 

Planning reserve margins that result from long.-range loss ·of loaci' 

probability calculations are usually in the1Sto 20 percent range~ 

and are based on. system generating capacity without decfueting; 

scheduled maintenance and proj ected forced:. out'ages ... A different:· 

measure of reserve margins. is used to d'escribe the. amount' ,0'£ 
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reserve required during the actual.operating year. These' operating 

reserve margins are usually ba.sed on generating capacity after 

reductions fer units on scheduled' main:tenance and' the: amount of 

generating capacity expected to. be forced out of ser:v-ice due to 

equipmen'C failures. Operating year reserve margins. generally would.· 

be in the range of 5 to t 2 percent. 

The analysis of utility generation reliab-ility in this' proceed:ing., 

is based on use of short-term reserve margin criteria. To- avo.id 

confusion the following definit-ions will be used· in this 'report:, 

Load Ferecast -- A forecast of the maximUm monthly -peak demand' of' 

utili'Cy customers. 

Planning Load -- The load' forecastadjus.ted" for, loads· not included 

in the forecast models. such as contracts to sell. power: to· other 

utilit~es. 

~ -- The reserve margin that is calculaeed as the differe~ce 

between the electric utility system capacity and' the .p-lanningload .. 

~-, in percent- RM-l x 100 
Plannl.ng LOad 

~ -- The reserve margin that is calculated by deducting. the 

planning load. estimated forced outages. scheduled maintenance ... and 

known restrietions from the electric utility system capacity .. ' Rh:"2 

iu percent - RM-2 x 100 
Plann1ng LOad 
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PG&E~ seE and SDG&E classify years~beyond the currentoperat~ng 

year within their long-range planning period and therefore 

assess the adequacy of reserve margins during the 198:3, to 1 985 

period base<1 on long-range planning criteria. Long-range 

planning consists of scheduling: projects with long lead times of 

five years or tnore~ These projects therefore could not be 

implemented in the 1982 to , 98.5 period. long.-range planning,~ by , 

the utilities t definition. does not include options s,uch. as" 

reducing forced outage rates. implementing additionattoad' 
" . . " 

tlanagement and conservation~ or accelerating short . lead'-time 

projects such as cogenera'tion. 

Consequently. for the purpose of evaluating 'the , 98:2 to, 19~5' 

period~ this report 'Uses a short-range' reserve 'margin 'target .. 

'!he adequacy of stateWide reserve margins for the 19$2 througn. r9~:S 

period is assessed in the following manner:: 

(a) The utilities' system generating. capability., 

including firm purchases, is calculated. 

(b) All scheduled maintenance or known restric:,tions 

and the forced outages proJected by the utilities' 

are subtracted from the system generating 

capacity for each year in the' 1 98:2 to , 98:5: 

period (i •. e., the reserve margin is determined 

on an RM-2 basis) • 

-5-
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(e) If the resulting, statewide reserve margin 

is 5 ~rcent or more ~ the conclusion i.s ' 

reached that the utili ties have a 

reasonable expeetation of meeting loads 

during peak demand' periods, ,without relying:, 

on fur~her ae~ions • .1/ If the: s,tatewide 

reserve margin falls below S. pereent~ the~ 
".", .. 

the availability of power from sources not 

now in. the utility resource plans, is' 

examined. 

" . 
The above criteria are applied to the statewide' system' and:alsc on 

a service area-by-service area basis to determine any projected· 

deficiency within the state. Normally ,.when one' utility's, reserve 

margin falls below acceptable levels,,. another ,utility: will 

supplement the deficient utility.. This arrangement fs byagr,eement 

under the terms of the California Power Pool. Thus., s.hor'tfallsln 

II The 5 percent reserve margin is tied to curtailmentp,lans" 
submit~ed by utilities and approved by the' CPUCto' respond 
to potential shortfalls during peak demand. Under' CPUC 
guidelines t a utility whose reserve margin has fallen to 
5 percent enters a Stage I alert and seeks vo,luntary load 
cur1:ailment from its customers (via radio advertisements and 
direct communication with large customers). If demand 
continues to rise and reserves fall to 3 percent) a Stage 
II alert would be declared involving interrup.tion of large,. 
low priority customers. A Stage III alert triggered at 1.5 
pereent reserve margins would involve ro·tating out'ages for 
some period of tiIOe. It is expected', that Stage I and~ II 
alerts 'Would result in loads droPP'ingby 2145, MW, .. thus 
increaSing reserve margins by 5- percent based' on utilities" 
projections.. (Exibit, 234 dated April 7 .. 19'8:1 .. in Case 9'8:84.) 
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reserve within a particular utility generally are not a matter 0·£ 

overriding concern. The critical issue is the level of the' . 

statewide reserve margin. 

Transmission and Distribu1:ion Reliability Criteria 

For planning. purposes., virtually' all California utilities 'Use 

deterministic planning criteria to evaluate'th.e relia~ility'of 

'" ... . ,-

the high-voltage bulk transmission system; that is, the effects of 

various failures are analyzed,. without explicit cons·ideration 0·£ 

the likelihood that those events might occur. A single contingency 

criterion is usually used, i.e .. ~ the failure 0,£ a single li,ne,. 

transformer, or capacitor should not result in lo·ss of pow~r to, any 

customers. Only a double contingency, 1:riggered by a larger or 

tlore widespread cause or by simultaneous. but independent ca~ses, 

• can result in a disruption of electric se-rvice.. the. staif· report 

charac'terizes current transmission planning criteria as "basea'on 

subjective and intuitive planning and engineering judgments wh.ich 

have evolved from planning. and operating experience . and not 'by 

precise analytical ~ethod's~ (Staff report, p. 99). . There have, been 

recent attempts to develop more sophistica1:ed probabilistic· . 

1:1easures of transmission system reliability, whlch could encompass 

the effects of transmission limitations on 'generation, capac:ityas, 

well • 

• -7-
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Distribution, lines are lower vo,ltage than ,transmis,sioulines~ and 

are used to carry electricity from the bulk transmission sY,stem to 

the utility customer. Reliability criteria fo·r'])lanning, 
, , 

distribution systems are even less sophisticated, than. those, for' , 

transmission systems. 

California utilities employ radial distribution systems 1:0 serve 

many customers.. As a result, outage of a .single distribution' line' 

will likely result in loss of service to some customers.. In high;" 

density urban areas, interconnection of distribution:· lines often: 

provides multiple paths for electrieity to reach the customer and .. 
thus the likelihood of an outage reSUlting, from a '. single line 

failure is reduced. 

The utili tie,s indicated in this proeeeding'that dlstribution 

.' planning cri1:eria provide for higher levels 0'£ reliab-ility for 

lar~er customers p in terms of redund'ancy in distribution lines: 

serving those loads. However. this appears to be based on bl:'oad ~ , 

general principles, rather than on any detailedquaritified 

reliability mea·surements. 

As is discussed elsewhere p all electric outages' in' california to" 

date have resulted from transmission and distribution-related 

probles. Given this and the increasing reliance' on transmission 

links to provide access to remote generating. eapacityand to' ,lower 

cost energy purchases ~ it is clear that more sophisticated, 

analytical tools should, be developed for assessing rel!ab-ility of 

transmission .and distribution facilities.and their·impacts,on 

• overall system reliability. 
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CHAPTER II~ 

RELIABILITY OF THE TRANSMISSION AND DISTRIBUTION SYSTEMS 

The transmission and distribution network is, a critical part'of 

,California's electric system. Of the' electricity outagesthatb.ave 

occurred in California within the last five years., app:roximately 90 
• • > '" 

percent have been the result of, disruptions in, the low-voltage 

distribution system, with the remaining outages resulting from, . 

interruptions in the large high-voltage transmission system~ Given 
, . 

thiS experience and the growing reliance of utilities on: generation' 
, , 

plants built out-of-state and on purchases of. economical surplus 
, , 

capacity and energy from distantsou-rces, reliability 0·£ the 

transmission and' distribution system warrants carefulatterition ... 

Utilities collect outage data on their systems to; 'characterizethe 

adequacy of their service.. to identify relia?;ili ty trend.s:, and 

to assist in performing cost/benefit analyses., utilities have,not 

standardized their data collection system for' transTnis~ion 'and' 

distribution as they have done- with their g.eneration, system.. Fo·r 

this reason, it is difficult to compare transmission and 

distribution system performance among; utilities. 

From the data collected, the, utilities develop· reliability indices. 

Two indices typically reported or used· in' asseSSing histo'ric, 

reliabili ty of the electric service sys tem are' duration and' 
, , 

frequency of outages. 'Ihes,e incfices can be- fu-rther refined', tc>show 
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interruption duration (minutes per· customer)· and interruption 

frequency (interruptions per customer). Outage~ data ·for five 

California utilities is shown. in Table- II-1. 

As can be seen from this table,. boeh the interruption durati<?n and' 

interruption frequency are relatively low .. · The rather. large 

difference ~tween PG&E and the other California utilities is 

presumed to be due to differences in the type of geographical area 

served by PG&E. The PG&E service area is spread out over. much of. 

California and ehere£ore has extensive mileage of bo>thtransmission 

and distribution radial feeds. 

While comparisons with other utilities in the United, Scates are 

difficult. California utilities appear to have some of the highest 

overall levels of reliability in transmission' and distribution 

• service anywhere. The outages that occur on the' dis:trib,ution 

system are caused largely by .,forces beyond·' the control· of the 

utilities -- storms. fires, automobile collisions with power. poles,. • 

etc. A major reason for the low overa:ll outage rate's' l'S the mild· 

climate in this state •. Storm-caused outages.,,- which regularly 

afflict utilities in the East and Midwest, are not'"as' common in, 

California. 

• 

, . . 

California utilities are linked to one another and to 'utilities in 

other western. states through an'extensive system of·transmission· 

facilities. Three major lines connect utilities .with power 

supplies in the Pacific Northwest·· (PNW) • Two 500 kValternating 

current (AC) lines terminate in northern and southen'Cal.ifornia, • 

·1" 
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MJ. SOO kV direct current (DC) line" from· Oregon, term,inatesat Sylmar 

in southern Cali'fornia. These three lines, h~ve' a netcapaeity' 

during summer periods of about 4,050 MW. This capacity is planned' 

to illcreas~ to' 4 ,450 ~w ill 1985, when the voltage on: the DC: line is 

increased to 1,000 kV., 

Table 11-1 

Electric Service Reliabl1ity 

:------:------------, )'l'"":-, -,---, --, ---, -, ----"llr-:)r---:,' 
: Interruption Duration-: In'terrup,tion Freq.uency-

: __________ ~:~Mi~·n~u~te~s~/~C~u~s~t~o~m~e~r~fY~e~a~r~~:~~I~n~t~er~ru~p~t~i~·o~n~I~C~u~s~to~m~e~r~/_Y~e~a~r_. 
: :. 

PG&E ' 135, •. 70 1' .. 08: 

SCE 57.26 2.0S: 

l.ADWP 41.93 '~:3g; 
'", 

SDG&E 90 • .36 ' 1.,64 

SMUD 65.16 2.8-7,'"'' 

JJ 5-year average 
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'!he CEC in particular has expressed strong interest in' the add'! tion 

• of another line to the PNW to take advantage of. large amounts of. 

surplus hydroelectric energy and capacity, which, at present •. , is. 

wasted through spillage. This addition is part 0·£ PG&E'sresource 

plan but is not anticipated until late in this decade. / While the' 

schedule for this line could probably be advanced.~ it· will not be 

available in any case during the period, thr~ugh 198$~ 

Southern California utilities are interconnected with, utilities in 

other Pacific Southwestern states (PSW) through: several trans~ 

mission lines, including four 500 kV lines to the Hoover Dam area 

in southern Nevada. !he staff report describes in somedetail 

existing and planned traoSllJission facilitiesJthe out-o:t-:-s:tate· 

capacity, owned by California utilities~ and the purchase contracts 

~. between California and other Southwestern electricutilities:.!h.e 

current capacity of major transmis·sion facilit.ies from California 

• 

to the PSW will approach 5,800 MW after the new Devers-Palo· Yerd'e 

line is fully energized this year. (In early May, this.line was 

being tested at low levels.) In the summer of' 19'84 the transfer 

capability from the PStol is planned to increase ,to,' &,8:20, Mow' with ,the 

completion of the 500 kV Eas.tern Interconnectl0,n ~tween Palo"Verde· 

and San Diego. 

Limitations on transmission capacity result:· from a phenomenon· .. 

known as "loop flow." Loop flow is the difference bet:ween 

scheduled and actual power flows on transmission lines~ Loo·p flow 

is caused by configuration. of the bulk power' transmission system, . 

-12-
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in the- western states and the. loads and'resources operating. at a 

particular time. The shape of the Western' Bulk Power iSys.tem is.· 
. , , 

characterized· as. a "'doughnutH with weak interconnections in the 

.center. The western side of the doughnut has lower impedance 
, , 

(resistance) than the eastern side of the doughnut. Power, 'tends to 

flow around the loop. with,the £lowbeing: clockwise or 

counterclockwise depending, on system conditions (e~g;""power £~om 

the Northwest may reach southern Califo'rnfa. by way of· Nontana; and:' 

Colorado). 

Loss of available transmission capacity due'to' space on: the ,lines 

being '\!Sed by loop flow has been mea:sured as high> as, 1,.000M.W •. 

Utilities in the western United States have' been trying to, 'solve 

loop flow problems since the early 1970s but have been .. larg.ely 

unsuccessful. seE had to curtail the generationo'! about 350 M,1fJ of 

firm power from its Four Corners .coal pl.int at:' times during 19~0 

a.nd 7987. in order to accommodate high clockwise loop- flows. If 

the Palo Verde to Devers 500 kV line 1s not available' during peak 

summer conditions in 1 98:2, utilities might be required to' curtail . 

electric power imports from the PSW . again this summer due to, loop· 

flow problems. 

The amount of power which California can import from the PNW 

during the summer months is currently reduced,by the amount of loop 

flow occurring and will continue to be restricted for this .. reason 

between 1 982 and' 1. 985., 
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This proceeding did not focus on' ways in which the-reliability' 

• of tranSt:lission and distribution systems could beimproved:~ 

Similarly. the utilities do not seem to place mucnemphasis on 

improving current method-s of evaluating reliability-of- these 

•• 

• 

systems. nor on expenditures to improve transmission, and 

distribution reliability. Some end-users who.participated in 

this proceeding- did not appear concerned about' transmission and 

distribution outages.. Some parties characteri.zed: outages 

caused by transmission and distribution failures as '''rand'om and 

unpredictable"., while those caused' by generat.ion inade<tuaey were 

termed "preventable by proper planning".ll This argument is no·t, 

persuasive. since t:he reliability of transmission and distribution 

systems can also be upgraded through proper planning. and' prudent' 

investment. The effect of an outage on a'customer is the same 

regardless of its cause.. However. there is. little evidence that 

the reliability of the present transmission and distribution is 

inadequate for the general customer. The topic of the ne~ds-'of 

different end-user classes for different levels 0'£ electric, supply 

reliability is diseussed- in detail in Chapter 5~ 

Another topic that did not receive sufficient attention in this 

proceeding is the adequacy of in-state transtlissionties.among.the 

California utilities to permit optimal flow of power., If the·' ties' 

are not adequate. this would~reduce the ability of Ca11fe>rnia 

utilities to- fully coordinate operationS: of their resources' 

11 Transcript,. p. 381 • 
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and also their abilities to receive any· out-o,f~st:ate"power which'· 

might require, transportation through another in-state sys.tem," 

Closely connected is the question of current' utility practices' 

which may discourage power "wheelingttand. power poo-ling, among" 

utilities.. For example, PG&E stated: that it had a difficult time 

arranging firm transmission from the Southwest'throughtne SCE or 

LADWP' system.];l Questions were also' raised' about' wh.ether the' 

Southern California Power Pool Associatl.onhasfirm:· transmission 

capacity for its Palo Verde nuclear power plant entitlemen,t through 

the seE system. These issues are of great importance and should' 

receive further scrutiny from the Commissions. 

2/ Transcript, pps. 154 and 155. 

)', 

.'., 

-15-



• 

• 

CHAPTER III 

RELIABILITY OF THE EI..ECTRIC GENERATION SYSTEM. . 

!his chapter examines the adequacy of the util:f.tygeneration 

resource r>lans to meet projected demand, ba~ed on' likely 

occurrences during the. 1982 to 198'5 period.. . For thiS: analysis"the 

short run (RM-2) reserve margin' cri terion has been' appl·ied. to­

current· utility demand forecasts and resource plans.. A "haseca.se"·· 

scenario dependent upon assumptions of most likely.occurrences is 
. "," . ,.,.,,' , ,. 

analyzed. The 'tBase . Case" is compared with severalcont·ingen'c,ies . 

for each year of. the study period to determ'ine-t~e effect of: less.'­

likely occurrences on systemreliabi11ty.. Add'itional resources 

likely to be availao.le to supp-lement the utilities" resource plans 
, . 

are also considered. Significantly,. under most co,ntingencies.,the 

statewide reserve margin based on resource plans alone-will equal 
. . 

or exceed the S percent reserve margin criterion .. Even if reserve. 
. . 

marg.ins fall below this level,. it· app·ears that' there will be; more 

than enough power available from soo:rces ootin utility re·source 

plans to preclude any significant: possib-ility of customer 

curtailments. 

Peak Demand Forecasts .. ' 

'!he utilities' forecas.ts submitted':. in' this- proceeding are used· for 

this study. These forecasts were' selected rather than the .CEC· 
. ' , . 

, .' 

adopted forecasts because they are available on a monthly baslsand· 

because iu most·cases they have been developed with a·s.pec1fi'e 

short-term methodology. The submitted forecasts were mO(r'ifi~d,' 
• after workshops' and additional inputs from the. utili ties'" ' . 
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primarily to account properly for load management programs and 

• purchase contracts. !'he modified forecasts- used in the analysis­

are shown in Table '111-1 .. 

• 

• 

: 
: 

- Table 11I-1 

Modified Forecasts of Peak Deman:d­
(Megawatts) 

· : .' .' · 198'2 - 19'8:3: : 19~4' · . 
Pacific Gas & Electric '5~627 15 79-1 .. , 16· .. 154 

Southern California 
Edison 13,518- 13~8'60 14 264 / .. ", , .. . , 

San Diego Gas & Electric 2-,064: 2,.06& ' 2'138: ,,., 

Los Angeles 
of Water & 

Department 
Power 4~455' 4~ 38:7- 4,461 

, " 

Burbank 215, 222 2'2&, 

Glendale Z1S 220' 225·_ 
) .,' 

Pasadena 209' 215: 2'2'1:'-
,', 

Statewide Total 1/ 36,403 36 ... .761 37 .. 691' 
". . 

1/ Non-coincident total of peak demand. 

: . 
: 1985 . , 

16 ... 76.5 ' 

1.4·~6,98 ',- , 
.. 

2 .. 2'39," 
~ 

4 .. 53'6-" 

235." 

23:0,' 

22S;, 

38~32"-" ,':-" 

Due to statewide climate variations, peak demands in different 

parts of the state often occur at different· times.. Thus,. there is 

a potential for exchanges of, capaci.ty betweenno,rthern. and southern 

California during one area's peak demand' period. The -dlff,ereo,:es ' 

in statewide coincident and non-co inc id'ent peak ~emands.- for 197'2" 

through 1980 are shown in Table I11-2 with the dif£erenc~- ranging, 

from a low of 102 MW in 1976 to a high of 1 .. .553· MW in 1975· • 
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Table- III-2 

Statewide Historical Co,inc ident 
and Non-Coincident Peak Demand, 

(Megawatts) 

: S'!AT~I~E PEAK I5EMANU : . ~ .' : 1/ · J) ~, '. 
: : Coincident- · Non-Co,incident . Difference · . 
: Year : Fiw . ~ate : FiW :" MW-. 
1972 25,29-5 7/28: 26,784 , .. 48:9 ' ' 

1973 27,.299' 6/21 27~643 34,4 

1974 27,740 7/25 27~ 93'> , 95' 

1975 2&.948 7/25 28 .. 50r- " .. 5-53;:, 

1976- 30 .. 436 6/28- 30',5,38 ' ' 102-

1977 29.862 9/7 30 .. 586- ' 724 

197& 31,0$9, 8/7 3,3',.071 ' <-

1~382 
'" ,. 

1979 32,352 9/12 3S,.63~ " '.286" 

1980 33,.658 7/29" ,34,,068: 
I" 

410 

]j Includes PG&E. SeE .. LADWP', SDG&Eand SMUD._ Coincident peak 1S 
the maximum combined peak d-emand for different systems that: 
occurred at anyone hour of the year for all utilities .. 

'1:./ Non-coincident peak is the sum of the- maximum peak d~and 
for electricity in each utility system regardless of': the time • 

-, 8-, 

: 
.' . 

," 
-" 



Staff has estimated that the statewide coinciden,t peak demand' will, 

• average abou't sao MW less than the total of the non-co-incident peak 

demands of the individual utilities shown in Table 111-1. Since ," 

this statewide reduction is so unpred'ictable~ it has not been 

included explicitly in the analyses in this report. This' 

additional margin of safety does not appear in the reserve margins 

in this report or in utility analyses. 

.' 

• 

Utility Generation' Resou~ces 

The utilities t, resource plans submitted in this proceeding, ~ere 

also used' in this analysis. A Base', Case scienariowas developed 

which depends primarily on the utilities' assump,tions 0'£ likely, 

occurrences in the 1982 to 198:5. period. However, several 

modifications have been made. mainly to' reflect actual 1982 

conditions, as the summer season approaches.li' These 

modifications include: 

Diablo Canyon 1 -- The first unit (1084 Mw) of 

PG&E t s Diablo Canyon" nuclear proj ect was' 'included', 

in PG&Ets resource plan beginning, in January 1,982. 

but is not included in the }Sase Case until 198-3-... 

" 

1.1 Average hydro conditions were assumed for all years.' including 
1982, notwithstanding the fact that , 982 is a be-tter thau· 
average hydro- year. Therefore, the analyses for' 9'82 and' 
1 983 a~e more conservative than, if actual 1 982'hydre> data had' 
been used • 
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SeheduledMaintenance -~ All'maintenance scheduled 

by SeE at the time of its system peak~ except for 

San Onofre 1 in 19S3~ is deferred too,ff-peak 

periods. This is consistent with later SeE 

submittals to the California Power Pooi.~l 

, , 

Helms Pumped S,torage -- The first unit (374MW) 

of PG&Ers Hellns pumped storage project was 

s~heduled' for initial operation in July 1982. 

Since PG&E now projects that Unit 1 'will not' be in 

service until after the summer ~ it is ,not" ,included< 

in t:he Base Case tor 1982:. 

San Onofre' -- The tirst unit (436l-lVJ) of the 

San Onofre Nuclear Generating Station CSONGS)~ 

which has been operating since 1968:,. may not be 

on-line this summer. It has been clo,sed for 

technical and safety evaluations, and, on, 

May 20. 1982~ the NRC staff recommended i that 

it remain closed until mod'i£ications, are made- ' 

to- correct seismic safety deficiencies which ~: 

have been found. For this reason" the facility 

is assumed not operational for t:he SUIDmer of 

1982. 

~/ "'982 Power Supply: A Special Report to' the Board of Control 
of Qe California, Power PoollO''' California Power Pool,. 
February 22., 1982; and Jr1982 Power Supply", April 198:2 
Report", California Power Pool, t1B.Y 13. 1982. 
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San Onofre 2 -- The s.econd unit (1100 l1W) of'SONGS' 

was scheduled for ini t1al. commercial operation in'.' 

June 1 982.. This unit is now expected" to be 

undergoing. low-power testing during the 1982 

summer. with commercial operation occurring: later 

in 1982. No reliable- capacity is included .in the 

Base Case for the 19S2.summer. 

Rancho Seco -- The Sacramento Municipal Utility 

District (SHUD) nuclear project"'C875 M.W), is. included' 

in PG&E's resource plan. Altho~gh. PG&i'ass'UXIledtha~ .' 

it would be shut down for maintenance until September 

1982. it is now expected to resume operation on 

August 1~ 1982. Rancho Seco is· n01: included in the 

Base Case for 198:2.. . Peak period reserve. marg.ins 

would be increased by up' to' 8:75 MW in 1982' if it-

is operating during that time. 
',' ' 

!he system capacities for the Base Case scenario for the California 

utilities are shown in Table I11-3 for theyears19S-2'througb: 1985.' 

The resource plans are shown broken down by resource type-in 

Appendix A. 

.' .. 
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table' 111-3 

Modified Forecasesof 'Generation CapacitY,lf 
Average Hydro, 

(Megawatts) 

: · : : · . · 19'8'2 : 1983- .. 19'84-. .' . 
Pacific Gas & Electric 10 .. ,416- 20,1 sa: 20 .. 607" 

Southern California 
Edison 15,,138 17,.238: 18,012' 

San Diego Gas & Electric' 2 .. 522' 2,$13 2,9'37 
, ' ., 

Los Angeles Department -1,1 

of Water & Power 6,,21.,> 6 ~'3,15~ ,6 .. 2&9' ' 
" ' 

Burbank 267 270; 2"5:3-

Glendale 336 339; '342, 

Pasadena 314 316 2'74-

Statewide Total 41,20S,,' 47,479", 48' .. 714' 

Jj Known restrictions- and forced outages .. , and" s~heduled 
maintenance not included. 

-22-, 

.' .. . 
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1985 : 

20,,760,' 

17~,998', 

2,.9'26-

" 

6.,,3$1' 

253~, 

342" 
.. .. 

" 

274' 

4~:,904" .. 

, .,. : 

.' 
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Addltfonal Resources Potentially Availabl~ 

El~ctricity will be available from a number of, other sources ,not' 

traditionally included in the utilities t resource p-lans.. As 

diseussed in a later section. utilities routinely relyou' 

substantial amounts of purchased power £roma variety of sources 

which. do not appear in their resource: plans.''Ihe pletho.ra of ' 

options discussed' in th:ts sect:ion which will, likely be-available . 

between 1982 and 1985 gives a high degr~e of confIdence' that 

dependable service will be maintained., 

In its near-term resource plan~ a utility includes onlY" those 

supplies which. it owns or for which it has already signed, "firm'" , 

purchase contracts (as compared to, "non-firm'r contrac:tswhich.' only, 
, , 

provide for purchases when and if the' power is available);, ' There 

are three main categories of resourc,es which. could' yield add:i,tional 

sup~lies wi thin the 198.2 to , 985 period: , purchases ,or exchanges, on", 
"'t, , I 

either a firm or a non-firm basis with other utilities within 
" ' 

California or out-of-state; development of cogeneration and: o,tner 

short lead-time small power sources in-state' beyond: that now under' 

cont:ract; and further implementation of utili1:yload: manageme'C.t 

programs beyond that included in, current resource, p-1ans~, ' 
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. . 
'n1ese potential sources hold varying.. degrees of promise. Nonethe-

• less p even some of the more uncertain resources d.-iscussed· in' . 

• 

• 

this chapter are important because they providepintheaggregate,.· 

assurance that additional supplies will be available beyond those 

which are certain enough to be includ'ed in the resource- plans. 

a. The Pacific Northwest 

One of 'the most reliable resources available to suppl~ment capacity" 

is purchased power from the Pacific Northwes.t(P~"W)., •. " Northwest 

u1:ilities are winter peaking, mainly to meet. electriC-resistance 

heating loads, and have a substantial amount of surplus power 

available for sale to California during the' sUmmer. Earlier 

prOjections of diminishing Northwest surpluses have g.iven way' to' a 

more promising picture of long term availability'of this resource • 

California utilities have existing. eontrac'Cs to exchangeo,r . 

purchase power with the utilities' in. the PNW which appear in their 

resource plans. In 198:2 these contracts amount to' over 2,.400 t-1W. 

DWR.' s Canadian entitlement will term·inate in 19S:~; this· will reduce 

the total amount of capacity under firm contract by ·150MW in 198$ 

and ~yond. 

A review of loads and resources in the PNW, as presen,ted" in the 

Western System Coordinating Council's (WSCC) I~Coordinating.Bulk·. . . 

Power Supply Program,. 1980 - 1990'" report.' dated~ April 1,. ' 98-l t. 

reveals that con.siderable excess capacity could' be. available'during. 
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'the summer months in the early eighties.; From information in: this. 

• report. the fo~lowing estimates have been made of yearly, amounts 

which could be available: 

1982 7,.553· MW' 

1983 5,.,936"M~· 

1984 9 58,7M.W-, , 

1985- ~,31Zl1W. 

Ihese estimates allow for forced and- scheduled; outages and are 

based on adverse hydro conditions. \-Jith normal or above' normal 

hydro conditions the excess capacity could. be even larger. how­

ever, the actual imports which can be received from theP~ will· 

be li:ited by the availability of transmission capacity" as 

'. discussed in Chapter 2. 

• 

From 1982 to 1984, after allowing for firm· purchas·es and fo·r 

summer-time loop flow estimated to be 500 'MW' in a counterclockwise, 

direction, 1,100 MW of PNW transmission eapab'ility will not be 

loaded. Thus. California utili.ties could use this. capab:L11ty to, 

purchase short-term firm power orinterruptible.non-firmenergy 

from pm; utilities. In 1985 the available transmiss·ion capabl~ity 

to carry short-term 'firm- purchases and interruptible energy will 
'. " .' 

increase to' over 1.650 MW .. 

., 



Addi t10n of another transmission line to" the PlfW; should- be 

• considered seriously as a planning opeion.. This line co,uld 1:10,t be 

built within the 198:2 to 1985 period. but. when built,. would 

substantially increase the amount of purchases from' the 'PNW 

possible for California utilities. 

1>. The Pacific Southwest 

California utilities also purchase power from utilities. in the 

Pacific Southwest (PSW). In a.ddition to purchases •. the California 

utilities own some capacity in the Hoover area, Arizona,. and 
, . 

, ' 

New Mexico. The capacity owned or undercontr,act for firm purchas'e 

by California utilities totals over 4,SOOMW'in:, 1982 and is 
expec'tec to increase to 5,.500 MV2" by 1 98:5. 

'. Infor:nation in the WSCC report cited previous.lyhas been used to 

estimate the following amounts of ex.cess capacity in the' PSW 

1:hat could be available for purchase by California utilities: 

• 

1982 48'9 ~, 

1 983 369:' MW 

1984 641 MW 

1985 422 MW 

These estimates allow for forced and scheduled outages. As 

discussed in Chapeer 2,. eransmission capability is- not' likely to 

limit the al:>ility of California utilities to' import these- levels of 

excess capacity unless, planned transmission addltionsar~ 

substantially delayed. In 19S'2,. after allowing for firm; purchas'es 
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and an anticipated 400 MW of clockwise loop- flow,. there will be 

• 860 MW of transmission capability between California. and: the psw' 

not loaded. Thus, up to 860 MW of power could" be. transm1 tted,,. if, 

available. By 198-5,. there will be 1 ,.'30 MY of" transmission: 

capacity to carry such purchases. 

• 

• 

c. Cogeneration. Small Hydro. ¥I.ind, and Geothermal 

Included' in each utility's data submittal are estimates of the 

generation additions it expects on a yearly basis from cogenera­

tors and small power producers. These. sources include bioma:s.s,. 

solid waste, wind, solar, and Slllall hydroelectric:' proJects less 

than 50 MW. The utility estimates include only those projects, 

for which a contract or investment comm-itment has 'been.. made. 

Projects \mder negotiation, even if they have a reasonable 

likelihood of reaching commitment in the next few months, are not 

included.. Thus, the supply add,itions from, these sources will 

likely be higher than the utility predictions,' asst.mti~g:. that the 

market and related eond:itions for the sale of' electricity to, 

utilities in California stabilize in' a favorab,lemanner.1:l 

11 Indications are that uncertainties surrounding the prices: 
and: contract terms under which utilities must buy power from' 
cogeneration and small power prod'ucers, in contormance with 
guidelines established by the CPUC, are currently hindering. 
some development. These uncertainties· should"' be resolved' 
soon,. as the new purchase offers ordered' by the CPUC are 
implemented ... 
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• 
The CPOC staff has identified several potential projects which are . 

in early planning stages but whose lead' times are short enough so 
• j '" 

they could be available in the early'eighties •. The staff estimate 

of the amount of cogeneration. wind. geothermal. and:small 

hydroelectric capacity in addition to that ·shown in· the utility 

submittals totals 627 MW by' 198$. based on its j,.udgment of the 

likelihood that each proj ect known to· be· under nego,tiation with the 

utilities will proceed and come'. on line •. 

d. Department of 'Water Resources 

!he California Department of Water Resources (DWR) 1s- proj ected to 

have excess capacity during peak periods which could' beava:ilable 

to California utili ties, between 1 98~2 and 198.5-. 

.. DWRt s resources. forecasted·' demand. and' contract- obligations ~~ere 
compared to calculate excess capacity which may be availab,le during 

peak periods for 1982 to 1985.. DWR may have'82:MW of excess 

capacity in 1982 and between 270 ancl' 500 MW in' 9S:3;~ 190, and 41--0 MW 

in 1984,. and 90 and 310 M'W in 1985-. dependIng. on theavailab,ility 

of the Reid Gardner coal plant. for which.DWR has 'an in,terrup,tible 

contract. and less any forced' outag,es..Further,. DWRhas' 

historically reduced pumping, loads during statewide peak demands to 

supply extra capacity to. California utili:ties if needed' .. 'DWRs·taff 

indicate that twR can reduce its- load up'to, 300 MW on a: sho.rt-.term' 

basis for this purpose' • 

• 
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~Rrs resources are not included in the. utilities;,' resource plans 

• but provide another source of capac1tywhich is potentia:lly 

available to augment supply_ 

e. Additional Load Management .. 

Load management: can provide another source ofadd·ltional capacity 

by shifting non-essential energy usage away from peak demand: 

periods. load management can effec·tively reduce load' during blgh' 

demand periods wh.ich occur only a few hours each year .. For 

example,. in 1981 PG&E's peak demand was 15-,576, MW, buePG&E only 

exceeded i5~OOO t1W on three days that summer. seE's system demand 

came within 600 MW ',of its peak in 1981 on,. only t:wodays,., SDG&E 

and lADWP had similar experiences '. on, a' smaller s·cale .. 

• PG&E has included all load' management programs it con.s.iders 

potentially cost effective in its resource plan. In contrast, SeE 

and SDG&E include only existing programs at currentfund1ng levels 

in their resource plans. LAD~P has· not explicitly accoun'l,ted' fo:r 

the impacts from any of its conservation programs in its resource­

plan. However, it claims that some of its. programs" impacts, on 

forecasted peak are captured th.rough.variables such as energy 

and: price 'Wh.ich are inputs to the' forecast model. 

In their submittals~ SCE and SDG&E identified some additional load 

management measures that they plan to implement if add·itionaliunds 

are made available. The potential· load reduction o,f SCE and 

SDG&Ets planned programs and LADWP's load-recluc:ingswimming pool 

• pump- program are 327 MW in 1 ~S3 . and 35-3, M~ in "98$. 
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Based on the results of utility programs which comply with the 

• Residential Load Management Standard established by CEC" CEe s,taff' 

has determined that residential cycling is cost-effective ... ' 

The CEC staff has analyzed utilities' program plans for residential 

cycling, and has determined the maximum ,demand reduction attainable 

from the CEC standard by 1985. The pace set by the threeinvestor~ 
, , 

owned utilities beeween now and 19a3 approaches these, levels, but 

could be accelerated somewhat if needed., 

A number of non-residential programs also merit consideration for' 

implementation in the 1982 to 1985 time frame~ sinceprelimlnary 

analyses by the CEe s,taff show that they are cost ... ef·fectiv~. 

Furthermore, these programs lend themselves to the sho,rt. lead time 

required in the event that contingeneies develop.. CEC staff' has 

• estimated t:hat, by accelerat:ing cost-effective load management 

prog.rams, augmenting existing. programs with'incentives"and 

expanding into new programs. utilities could reduce statewide peak 

demand by an additional 756 MW by 198'3. and 1, 196 ~lW by 19'8S..:. 

Adequate data was not available in this proceeding. to determine- ,the' 

cost-effect:iveness and desirability of speci:ic programs. The 

potential for additional cost-effective' load, management should 

continue to be examined' by the utilities, the CEC" and the C'PuC .. 

• 
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f. Other Sources 

Palo Verde ownership by small munieipalities totalling 142 Mw:by 

1984 has not been refleeted in ,the statewideanalysisofav-ailable-

eapacity. Moreover, va-rious o.ther sources ofeapacity are _ 

potentially ~vailable if needed during. peakdemand'perioos; Actual 

system operation often provides additional ca.pa.cl ty'. For example ,. 

the actual capaeity delivered' to. Sierra Paeifie Pewer Company 

(SPPC) by PG&E during the time of PG&E's- peak demand' in recent 

years has been considerably less than the- 108MW centract 

eommitment beeause of SPPC' s reduced~ demand~ An-o-ther source' 0.-£ 

capacity is potentially available from the Metropolitan, Water 
, 

Dis-crict (MWD) in southern California. MWD has reported tbat it 

eeuld provide up 'Co. 80 MoW of emergency capacity ~Y reducing ,its, 

pump-ing load. ,.' 

Enhanced power pooling between utilities is another source of 

capacity. lADWP and,. to a lesser extent,. SDG&-l:: enj.oy large 

reserves of peaking power to meet summer load. For' example',. 

IADW?'s Castaic hydroelectric pumped~storage power plant has a 

total installed generating capacity of , .247 MW. ' The- operation of 

this facility is dependent.upon the amount of thermal energy 

available from IADw'"P" s ewn system -and from purehases in·. the 

Pacifie Northwest. OuTing adverse hydro' years,. the energy I:ADWP' 

has available for pumping Castaic will o.nly produce 621MW,. ,leaving . 
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626 ~ of surplus capacity" that· can be used by' other utilities, if 

• they have the energy eo pump the water back at,off~peak periods .. 

LADWP sold' over 600 MW to, other ut111e1es during, 'the summers of 

1980 and 198.1 .In ies current resource'plan,. I..A.DWP'includ~es only 

621 MW; thus another 626 MW should, be available if needed .. 

Alehough LADWP says that it does not anticipate reducing. its own 

demand simply to make additional surplus power available' to other 

utilities, such a policy could· very well be'in the pub-lie interest. 

!his policy, o£ course,. would include appropriate' pricing 0'£ 

capaci ty and ad'eq,uate compensation to the utili,tysel11ng the' 

power. 

Reliance on Short-term Purchases DU1:ing Peak Periods' 

• Some of the resources described 'in the previous section,. most' 

notably short-term purchases from other utilities. are routinely 

relied upon by California utiliiies to provide capacity when. 

needed.. However, since the purchases are no,t covered: by existing 

purchase contracts, they do no-tappear in the utility resource 

plans. As a result, an analysis of reserve margins 'based sOole-lyon 

ehe resource plans would und·erstate the actual reserve margins' 

which can be expected. For this reason,. the conclus ions, . and 

recommendations emerging from this proceeding do not rest on, 

reserVe margin criteria based stricely on utiliey resource plans • 

• , . 
I 
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In this proceeding~ PG&E and SeE have recognized', the ,importanceo,f .' 

• these short-term resources, and, have detai,led their reliance~p¢u" 

-.-

", 

i 
them. 

Flowers 

In the ,hearings in this proceeding,PG&E wi"tness· \oJilliam 

discussed PG&E's policy: 

"'We attempt to make advance purchases o·f 
capacity where needed, to give us a 10 percent 
margin. That is a 10 percent margin after 
taking into effect known limitations on our 
system, but leaving the 10 percent margin. 
available to take care of forced" outages .. 4/ 
And.we expect to make these advance purchases 
and we :make them .... pretty much on a monthly 
basis ..... 

"On a daily basis,~ the- California Power Pool 
has a requirement for an operating margin ••• of . 
7 percent reserve each day_ And' it is our 
operating practice and that of other utilities-
to attempt ••• to provide this 7 percent 
margin. - ... "1/ 

Mr. flowers indicated that purchases ar'e arrang.e-d- it needed at '. the 

end of each day to provide a 7 percent reserve margin the- next ' 

day, based on expectations of the day's load: clemands., Further, 

during. the operaeing. day additional purcc.ases are made on- an 

hourly basis to maintain reserves, of ae least S percent.. J:1e 

concludes: 

4/ 

ft ••• as long as we still maintain our 5 percent 
we feel as though the operating reserve is 
adequate •••• 

..... 

Since the RM-2 reserve marg:in in this report is calculated 
after proj ected forced outages have been subtracted ~. PG&E~s. , 
10 percent reserve margin implies an RM-2 reservemarg,in:~as 
calculated in the Base Case, of S.8 percent for 198:2. 

Transcript, pps. 141 and 142. 
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• 

"Now, mat differs a bit from the- philosophy' 
which we think that the Energy Commiss·ion and 
the Utilities Commission have' prepared, ••• 
that we should make long-term purchases to assure 
the 5 percent mar~in every day_ If we actually 
in fact did do t:hlS, why, we would be buying 
capacity which was unneeded on the system for 
many, many days, .... would be uneconomical,. 
would be- unnecessary, and certainly would be 
costs that would have to be borne by someone 
on the PG&E system.",§l 

Consistent with this stated planning philosophy~. PG&E lists 

capacity amounts expected' to be available for monthly-'purchase· from .' . 

outside the PG&E's area in t:he February 22, 1-982 Califcrnia· Power 

Pool Report, which are as follow: 

JUltt . August 
egawaEts) 

June - Sep-tember. 
,'. 

Puget Sound Power & tight -- .. ----------- up- to: 114. l'1W' .... _- .. -_ .... -..;-
Los Angeles DW&P ---.... --------- Up to 60·0M~'· ........ -_ .... --_.- . 
San Diego Gas & Electric 350 350 . 300- 75· , 
Sierra' Pacific Power Company l' 0 110' . 110 1l.0: 
Southern California Edison .---------.. ---- Unknown ------.... - .. - .. 
WAPA-cv? (via' the Ncrthwest) 400 400. 400· 400: , 

Maximum Available 1 ~574 , ,.574 . 1,524 

!he purchase of the capacity listed which is not already included 

in the statewide resources shown in Table 111-3, would increase 

statewide reserve margins by over 3 percent. 

§./ Transcript, pps.142 and 143 • 
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seE concurs with PG&E's position regarding: short-term- purchases. 

• In this proceeding. SeE witness Glenn BJorklund seated: 

• 

• 

"For us to make purchases in excess· of that 
which we would expect to be needed would unduly 
burden the ratepayer with us having: firm contracts 
for purchases of capacity and energy that we 'may 
not need ..... 

~e know where there is space capacity and . 
we know what reasonably ••• would' be available 
to use. and we know where we have capacity on 
our lines. 

"So p we have a high degree of' confidenc'e, 
that should the occasion arise,. that we can go' 
out and make those spot purchases. and they . ' 
are very,. very willing. quite frankly,_' to sell 
capacity· and energy to California because of 
the good price that is brought by that .. ,,. II 

Bjorklund further added: 

"One thingels.e that would be of interest ' for 
t.b.e degree of confidence that we have and fo,r the 
decision process that goes on:' Hardly a week or 
two goes by that I don't get a letter ••• 
offering to sell us , 00 F 200,. 300 megawatts 
with related energy for any period 0·£ time should 
we be interested. 

"And our response to them is no'. W,e' have adequate 
reserve margins now and we don't have a need tor the 
capacity because we feel that for us to' purchase . 
something that is in excess of our needs, is-a' 
commitmen,t that is not proper to make again for the 
ratepayers .. t'81 

71 Transcript .. pps. 48 and 49. 
!I Transcript,. p. 56 • 
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The statements of these two utilities and' ':l:ndepenci"ent data detailed" 

in the preceeding. section combine to present a convincing argument 

tha1: the current utility practice of. relying: uponshort'-~erm power 

purchases in providing. reliable electric service at a: minimum. COSt 

to California ratepayers is appropri.ate and prudent. 

Potential Contingency Conditions 

In addition to the Base Case, which includes expected conditions~ 

the effects on system reliability of contingencieswb,lch.may occur 

between 1982 and 1985, are examined. .!he factors, most· likely, to' 

reduce electric system reliabili"ty'in these four years are 

delays in scheduled commercial operation dates'for maJor generation 

proj ects ,~/ high forced outage rates o·f immature generating 

• units, and greater than projected forced outag:es o,ftne ex:isting:, 

thermal capacity. 

• 

Of the 7» 519 MW planned capacity additions for the 1982 to , 985·. 

period, 6.163 MW are in four major projects:, DiablO' Canyon 

(2.190 MW). San Onofre (2.200 MY), and' Palo'Verde (653;"MW) nuclear 

2/ The delays in licensing the Diablo Canyon Nuclear Plant· are 
a case in point.. PG&E estimated' in its February t976· resource 
plan that Diablo Canyon would be available for the , 97&, summer 
peak. In the January 1982 hearings in this proceeding. PG&E 
similarly estimated- that Diablo Canyon would be available 
for 1982 summer peak. Diablo Canyon. however. will not be 
available this summer. and may not be available to, meet·the 
" 98-3 S\lrmIH~r peak. It is precisely this, kind of "rolling. 
delay" which is most likely to affect new generating . 
resources.. !he most di.fficult aspects of a "rolling d'elayt~ 
are the lack of warning time available to the utility and 
the unknown duration of the delay. These aspects hinder 
utility management's ability to plan alternate resources 
to meet demand in the interim. . . 
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projects, and the Helms pumped' storage proj eet· <1'~ 120 hW). Any 

delays in the scheduled' commercial operation date of these p'role~ts 

or availability below that pr<>jected as the result <>f the'ir being;. 

immature units could have a sign.ifican.e effect on. 'reserve margins 

in' this pericxi. 

The effect of high forced outage rates' atex1st1ng' plants .was also: 

examined. For the 19S2to 19S5 period the utilities are projecting, 

the following forced outages each: year for, the exis ting;system:. 

PG&E 1 ,527 MW 
SCE . 1 .600 MW 

LADWP:' 
SDG&E· 

, " 

723,·MW· 
, 41.MW:" 

However. both PG&E and SeE have been experiencing· increasing. forced 

outages. In 1981, the amounts of capacity on fo·rced. outages at the' 

time of the system peak were: 

PG&E 
SCE 

3,.,152 MW' 
2',036,MW 

LADWP 
SDG&E 

309·MW;' . 
12: l1w" 

Forced outage rates may be increased With the addition of immature 

plants to the utility system. Large power plants experience,a 

maturing period in which, for the first few, years', de-sign and' 

operational bugs are worked out. This isa time whenforcedoutag,e 

rates are higher than the pr<>jeeted long.-run average f<>rced, outage, 

rates. Due to their more complicated design, and ~perational'" and' 

safety requirements, the forced outage rate of immature nuclear 

pl.ants in particular can be significantly higher than· the: expected 

• forced outage rates of mature plants., By the summer' .0£ 1983' 

" " 
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• 
'the major California utilities are expected to have four new 1n'-, 

state nuclear reac'tors (4~390 MW) in operation and should be 

receiving 361 M"W from Palo, Verde 1, ",h.ich is expected, to' be in its' 

first year of operation in 1 9S.3~ The es,timated forced outages 

provided by the utilities, do no't include the effect of new'plant 

additions .. 

For analysis purposes, several contingency conditions' which.", 

individually, have a reasonable likelihood' of occurring. were 

hypothesized, and' a nWorse Case" scenario was constructed combining. 

all the contingencies.. The following contingency events "'ere 
v 

included:-

(a) Adverse Hydro Condieions in All Years l::xcept 198:2. 

This is pessimistic since it, is already known that 

• 1983 will have better than adverse hydro condi,tions. 

.. 

• 

(b) Forced Outage Rat:es--Exis1:ing Systems, 
, 

The forced outages each year for the 1982 tb.rougb.~ 1985 

period would be equal to, those occurring in 1981. !his 

is 1,518 MW more than is projected by' the' utilities, 

for each of those years., 

' .... , . 
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(c) 

(d) 

Delals in Scheduled Ca ;eaci tZ' Add:i tiona 

'983: Diablo Canyon , 
and' 2 -- not availal>le 

SO~GS 3 -- net availab-le' 

Forced Outase Rates of Immature 'Units. 

In addi t10n to high' forced outage rates,· for 

the existing system. it was assumed" that unit 

immaturity would result in the following 

additional forced outages: 

1985: l,500MW of new nuclear capacity would be 

forced out at the time of the system peak., 

Assessment of Adeguacy of Generation Resources 

In the preceding sections. information has been compiled 

regarding demand forecasts, resources in the' utility resource 

plans, power sources net included: in the resource plans. and 

potential contingency conditions. In this section, this 

informa'tion is dra'N'Il together to obtain an assessment of, the 

ad~uacy of the current utility plans-. The calculations are 

summarized in Table III-4 through Table I1I-7 for the' yea'rs, 198,2 " 

to 1985 .. 
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Table 111-4 

Assessment of Generation Resources 
.1982 

(Megawatts) 

1, 
PG&E SCE LAllJP' ,~ " W:;P-, Statewide 

Peak Demand 

Base Case: 
BBSe case' 'Reso\lrces 3{ 
Projeeted Forced OJ,t3ges 4/ 
~-2 Reserve ~in (M-J) -
lM-2 Reserve Margin (%) 

16,416 
652 
137 
0.9 

Potential Additioca1 Resources: 
FaCi±ic NOtthWeSt 
Eacific South~t 
CogeneratiO'C.~ etc. 5/ 
IloJR, -
load'ManagelleIlt 6/ 
Castaic . -
Other 7/ 
Total hJditional Resources 

Potential Con~encies: 
mgs: FOrced rages 87 
Worst Case Total -
MW ofhlditioDal Resources 

Needed for 5% R:.M.. 91 
MW. of Additional ,F.esOurces 

Needed for 7% R.M. 21 

, • Burbank,.. Glendale,. and Pasadena. 

15,.138 
1 ~251 

269 
2.0 

6.,.215- 2~522 
'J23.' 54 

1.037 404' 
23;..3 19.6· 

917 
0 

27&· . 
43 .. 5-

36 ~40l.21: ' -
41~20S: . 
2~680 ' 
2 125-,. . 
'5 .. 8:' , 

2. N:m.-coincident total;. could be 880 MW less in average coincident conditions. 
3. Reduced by mow:l restrictions and forced outages. 
4. ll:>es, not incl\lde mown forced outages. 
5. Staff report. p. 74. 
6. CEC staff estilnated 676 MW; however none is included due ~ ~ficient lead 
7. Sierra Pacific Power Co. (PG&E) 50 Mol 

MID load InterrUption 80 
1'3cr MW 

8;. 1981 forced out:ages, less projected forced outages. 
9. tbder ~rst-case contingency conditions • 
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Table 111-5 

.Msessment of Generation Reso\.'lX"ces 
1983. 

(Mega-wat'tS) 

1t 
PG&E SCE IAJl.1P SOO&E PJ:;1"'" Statewide' 

Peak Demand 

Base Case: 
BaSe case Resources 3/ 
Projected Forced ~es 
E1-~ Reserve l-1argin (f1;f) 
RM-2 Reserve Margin (%) 

20~188 
1,527 
2,870 

18 .. 2 

Potential Additional Resources: 
Pacifl.c &5rthwest 
Pacific Soutl1~t 
Cogeneration,. -etc. 4/ 
~. .-
load, Management 51, 
Cast:aic ,: 
Other 6/ .' 
!otal' Mditiooa.l. Resources 

Potential Con~cies: 
High :Forced es 7/ 
Adverse Hydro­
Diablo Canyon. 1 & 2 Cut 
SONCS 3, Qlt:-

~rst Case· Total 
MW -of h!d1t1ocal Resources 

Needed for 5% R..M.. 8/ 
~, of Additiocal. ResOurces 

Needed for 7% R.M.. 8/ 

1 • BurbarJk, Glecdale, and Pasadena. 

17,238 6,,3152,81'3 925· 
1,600 723, 141. 0 
1 , ns. 1 ,.205- 60& .270 
12.8: . 27.S 29.3. 41 .. 2 

47,.479" 
3:,.991." 
6,.727' 

18 ... 3: 

2. N:m-c:oiDcideo.t total; could'be 880 MW less in average"coincident conditions. 
3. Ibes DOt include San Ccofre Nuclear Generating, Station 1 (436 M-J) Which is 

sched1Jled for maintenance during the SUIJIIler of 1983 .. 
4. Staff report,. p. 74. 
5. Staff report,. pp. 56 & 6-1 .. 
6. Palo Verde o~ership by municipalities 

Sierra Pacific Po'Wer Co. (PG&E) 
Mm load Interruption 

71 MW 
50 
80 
~~ 

7. 1981 forcec1 outages,. less projected· forced· outages. 
8. tilder w:>rst-ease contingency cocditiOIlS • 
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Table III~, 

Assessment: of -Generation P.esources 
1984 

(Mega~tt:s ) 

Peak Demand 

Base Case: 
BaSe case 'Resources 
Projected Forced: CUtages 
R1-2 Reser.re lIargin (Mo1)-
BM-Z Reserve- Margin (%) 

l?G&E 

16.154 

20,607 
1,527 
2 r 926 
18.1 

Potential Additional Resources: 
PiCific NOrth~, 
Pacific South~"­
Cogeneration. etc. 3/, 
'Jl.1R -
load Management 4/ 
Castaic -
Other '5/ 
'Iotalklditional Resources 

Potential COntlngerlcies: 
m:ga :Forced, (btages 67 
hiverse Hydro , ,-
Diablo- CanYon tait Out 
SONGS tbitCAlt 
Worst Case :'Iotal ' 
~ of &ldi.tiODal'Resources 

Needed for 5% R:..M. 7/ 
Kl' ofhiditional Resources 

Needed' for 7% R..M..1/ 
1. Burbank, Gleodale-, and Pasadena .. 

SCE 

14p 264 

18,012 
. '.600, 
2,..148: 
, 5 .. 1 

LAll.JP' StG&E;, 

4,4&1". 2',,138:, 

6~289' 2,937 
723 141 

1,10S. 658 ' 
24.8: ' 30.8 

11' BGr ' 

674 

869 
o " 

-,195-
28.9:-

Sta:tewide" ' 

37.691Y 

-1,51'S: I 

'-1 ;.1.20"'> "';, ' 
-1,045.::':" ",' , 
';'1:~lOO'>; ,<:­

,-4,.783';'; ,,' 

o 
, ,,389,: 

2. Non-c::oUlcideo.t total;. could" be 880 M-/' less in average coincident: c:onditions. 
3. Staff report, p. 74. ' -
4. Staff report, pp. 56 & 61. 
5.. Palo Verde ownership by municipalities 

Sierra Pacl:f!c ~ Co. (PG&E) 
Km I.oa.d Interruption 

142 'Mol-
50-
80 

-z.rz ~ 
6. 1981 forced oatages, less projected forced: outages .. 
7. UDder worst-case contingency conditions., 
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Table 111-7 , 

Assessment of,Generation' Resources 
1985 

(Mega'ABtts) , 

Base Case: 
BaSe case Resources. 
Pro_iectecl Forced '~es 
~-~ Reserve Margin . (S1) 
R1-2 Reserve 'M3rgin (%) 

:ro&E 

16,765 

20,760 
1,527 
2,468 

. 14.7 

Potential.Additiocal' Resources: 
P8cifl.C ,N5rth\to'leSt· 
'Pacific South'NeSt: 
Cogeneration,. etc':' 3/ 
n.nt ' .-
load Maxlagement 4/ 
Castaic- -
Other 51 
'I'ow Additional Resources 

Potential' Con~cies: 
Eign. FOrced ~ es . 67 
.Adverse ,Hydro. ". -
~ear, Capacity Olt:. 
'Worst Case .Total . 
Mol of .AdditiooalResources 
, Neec1ed' for 5% ~- 71 
MW of }.dditioca.l'ResOurces 

Needed for 7% R.,M., 7/ 

1. b'bank,. Glendale, and Pasadena.; 

SCE 

14,698: 

17,.998 
1.600 
, ,700, 
11.6 

lAtWP " .SOO&E 

4,536· '2~239: . 

6·,.35-1 2',.926 
723 141 

1 ,,092 . 546-
24 .. 1' . 24.4 

11 
BGP- " 

693. .. 

869 ' 
o 

17& 
25~4, 

Statewide 

38,.9Sl.'Y 

43904 .' , 

3,.991: 
·5,,.982' 

15 .. 4 
.. ' 

" ' 

""-1 ~5,'g;:,·: 
-1;1:20;:,'." 

. -1';,..500;: 
. 4~l~::"'.'·· 

2. ~-coincident: total; could be 880 MW less in average coincident conditions. 
3. Staff report, p. 74. . . 
4. Staff report, ppoo 56 & 61. 
5. Palo Verde O'WCersbip by municipalities 

Sierra Pacific lbwerCo.. (PG&E) 
MID toad Interruption 

'42~" 
SO-
80 

21'l~ 

6. 1981 forced outages, less projected forced outages. 
7. thder ~rst--case contingency conditions • 



For 1 9~2 .. a statewide RM-2 reserve, margin of 5, .. :S:pereent,:, is, 

• obtained if only' the Base Case resources are considered:. Over, 

• 

• 

2~ 700 MW of additional resources have been id'entified whi'cn could 

be utilized if needed. Since system conditions for this summer are 

fairly well known, the only contingency examined ·'for1 98:2' was" the 

occurrence of very high forced outage rates. This would reduce' 

reserve margins by over 1,500 MW., About',.2'00~\oJ of: additional 

resources would be required under this situation to'maintain.a; 

5 percent statewide reserve margin. However, over twice this 

amount of additional sources has beenidentifiedwhich,will li~ely 

be available this summer~ Thus, electric'reliab;ility-this' summer.' 

should not be jeopardized-lQ1 

Similar results are found for' 983 through' 98:5;" While the 
, , 

statewide reserve margin based on utilityresourcep'~ans could 

reach very low levels under severe contingency conditions,,. the 

potential purchases and' other resources nO,t., included:, in;tb.ese', 

resource plans appear to be more than adequate to- as,sure reliable' 

levels of service. 

1.9/ The cOllclusion that adequate' supplies exist this summer 
contrasts with the more pessimistic view o,f the' &y 13, 
, 982 California Power Pool report .. , Importantly, that 
report does not consider supplies not in the utility 
resource plans. Due to different reporting procedures~it 
is difficult to pinpOint all the differences between this 
analysis and the CI>P report.. The CPP report does no,t 
include the loads and resources of Burbank. Glend'ale', and 
Pasadena~ which accounts for almo'st half the difference 
between the 3.9 percent re'serve margin found' by CPP and 
the 5.8 percent reserve margin based on utility resource 
plans shown in Table III-4 • 
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The worst case scenariO' analyzed presents an.' unlikely 

• combination of contingenCies occurring together in a given. year .. 

For each year of the study period-, certain: contingencies.· are -more 

likely to happen than others. In- 19'83, for example, ,the most 

likely contingencies are the delays in Diablo Canyon· " anc12 .. 

and SONGS 3. Based on 1982 hydro conditions. an adverse hydro year 

fer 1 983 is highly unl ikely.- The maj or contingencies fo·r 1 98"4 and. 

1985 are increased forced outages due to the addition of immature 
, ' 

nuclear units. and an adverse hydro year. For these more.likelY 

contingencies, there appear to be ample resout:ces both'with.in 
' .. , 

and out of state to provide substantial capacity beyond that needed 

to meet projected peak demands. 

It is always possible that unanticipated catastrophic. c:hanges: could 
, " , 

render even larger portions of the electric generation·unava:i.lable .. :· . 
, .' I • 

For example, a maj or accident at a nuclear 1>lant). whether in 

California or out-of-state·). could result inashutdowno,rder. and. a 

licensing delay encompassing all nuclear plants,.· ThiS. would~ affec.t' 

1,200 MW" of existing capacity and over5~000 t1w: of new nuclear 

capacity owned by California utilities. Such far-reaching;' events· 

would also have major impacts on the· availability of., o,ut-of-s,tate'· 
, . ' 

. .' . ' 

p-ower purchases, and pres,ent analyt1calproblems<beyond the, scope , 

ef this proceeding: 
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CHAPTER:, IV 

FORCED OUTAGE AND MAINTENANCE OF UTILITY' pLANTs· 

1m add1~ion of 7.500 MW of new generating capacity over thei next 

four years will strengthen electric system reliability in, 

California. At the same time. reserve 'margins~ and' system 

reliability in general would be markedly 'improved: if ~xisting and 

new generating resources were kept available during peak periods .. '.'" 
. . 

Adequate maintenance of exist:ing resources· is.anareatha1: deserves 

attention. 

During the 19'81 summer peak season .. California utilities had': .a 

record amount of generating resources that were unavailable to meet. 

peak load requirements.. PG&E had 3,152 l'1w on forced outage: at time' 

of systems peak, representing about 32 percent of:<1'~s ~hermal 

capacity. SeE had more than 2,000 l'1W or'16p'ercent of its, thermal . , 

capacity on forced outage during the same period.' 

'I'hese high (and increasing) forced:oueage rates are attributable 

to several factors. These include (1) generic problems with~ design, 

manufacturing, and cons.truction of plant ·components; (2) utility 

specifications in the' procurement process, that sometimes minimize.' 

plant cost at the expense of plant reliability; (3) problemS: with 

operating. and maintenance procedures; (4) 'deteriorating fuel 

quality; (5) plant modifications to meet environmental 

requirements; (6) poor weather; (7) management and organization, 

'. 
',' 
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problems; (8) the lack of interchangeab-ility of parts~ (9). .long. 

• lead-time for deliveries and undependable de.liveries;. (lO) actual 

maintenance costs exceeding' projected: allowances undercurrent 

forecasting methods; . (11) small windows for maintenance during the' 

off-peak season, and (12) potential operational· problems sucll as . 

turbine generator failure, steam generator tube failure, and 

thermal shock. These factors are discussed in detail .in .the- staff: 

report. 

In addition to the factors cited· above,. immaturity of new' 

large baseload facilities scheduled to· come" into- service :may. 

significantly' increase forced outages. These large new' units may 

undergo a substantial period of "shakedown'" tes~ting. ando·pe-ration 
" " " 

before they reach commercial operating. levels. While utilit·ies 

• proj ect lifetime capacity factors· of approximately 6-5. percent for, 

the four major nuclear units. they will like~l:y' ope:rate at lower 

capacity levels during early operating: years. 

• 

Another problem with the newer units· is that they will cause .more 

"'lumpy" outage levels. Utilities will have to prepare for'losses 

of 1000 MW at a time if large plants go off. line. Maintenance '. " 

expenses for complex new plants during: this.: period' of immaturity 

could divert funds away from normal maintenance for the old'er' 

plants. Thus, it becomes critical that utilities carefully and 
. '. ' ", 

realistically assess their maintenance costs duringthi·s·tran:sition 

period • 
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In response to the high forced' outage ratesexperienced'in recent 

• years~ all major California utilities have implemented improved 

preventive maintenance programs. Each utility·s program appears, 

a~equate to meet the objectives for' which it was designed when 'it 

is fully implemented. 

;.,n improved maintenance program will no,tnecessarilyresultin an" 
. ; . 

increase in the yearly plant availability or capacity factor 

becaus.e in order 1:0- perform main'tenanee in most (1'£ not all),c:ases 

the unit will have to be taken out of service. Under the program~ 
" ' 

a larger portion of the outage hours Will be scheduled' and thus 

will oeeur a1: a prede1:ermined time. with more scheduled 

maintenance, forced outages theoretically' should be' reduced.. How 

effective t.his strategy will be in reducing the torc~d oU1:ages 

• during t.he :::aximum peak demand is difficult to preci'ict., .' 

• 

An issue which generated controversy during theproceed'ing 

ccncerns. utility scheduling of preventive maintenance" during peak 

periods. It appears tha1: only SeE currently schedule's, routine: 

maintenance <luring peak periods. SeE arg.ued that it wasnece'ssary 

to do so for a variety of reasons, ranging from productivity-cf 

work crews to. conflicts in scheduling a large,amounto.f maintenance 

during 1:he off-peak season.. Notably ~ in la1:er California Power 

Pool reports. seE does nct show any scheduled maintenance, during 

the 1982 summer ~ak~ I't therefo.re appears that' in actual 

practice. SeE has deferred scheduled maintenance beyond: the peak 

demand period' this year .. 
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• 
Forecasting Maintenance Expenses 

It became evident from the workshops and' hearings that some 

utilities have consistently underestimated 'the level of' 

maintenance expenditures required.. Approved: fund'ing.levels based 

on utilities' estimates have fallen' substantially below actual 

expenditure levels. 

Forecasting a reasonable cost of maintenance in tutuX'e test 
, , 

years is difficult.. Future maintenance expens,es have generally 

been, forecasted by both the CPtJCstaf£ and the utilities based 

on trend analyses using a detai1ed evaluation of recorded<and' 

forecasted maintenance expenditures. Briefly a trend analys,ls: 

(1) Eliminates unusual expenses from his:torical 

\. costs; 

... 

• 

(2) Normalizes recorded expenses to a base' 

year; 

(3) Applies a regreSSion analysis to Clevelop 

future maintenance expense es.timates;. and· 

(4) Escalates these expenses by appropriate 

inflation factors. 
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The trended estimates are then supplemented: with specific' 

adjustments to incorporate unusual expenses forecas.ted~ to: occur in 

future test years. Because actual maintenance co·sts have' 

consistently exceeded test year allowances for maintenance,.' the 

current: methods. of forecasting main'tenance and reliabi'li1:Y expense 

may need revision. 

In this proceeding., several alterna'tive methods were identif:£'ed' 

which could be used' for proj ecting utility maintenance expenses, 

including (1) indexing, (2) balancing accouncs~, (3)cosc-benefic 

analysis, (4) improved trending, and' (5) contingency funds· •. 

However. the general consensus, was that this COtll p.l ex to-pic would 
. , 

require more thorough examination before changes in the current 

methods could be recommended. Given the importance 0·£ an' adequate 

• maintenance program, this. topic sho·uld receive further considera­

tion. The most: appropriate forum would be in each utility's 

general rate case before the CPUC. 

• 

Performance Incentives for IncreaSing Power Plant Reliability 

Power plant performance can be improved by develo'p'ing, incentives 

which induce the utilities to operate and maintain their plant ,more 

efficien'tly., Improvement inperfo~ance equa'tes ,to~ hi.gher,avail~ , 

ability of supply and thus ~ greater reliability' o,fservice., 

.. ,"., '.,".' 
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• !he CPUC has already implemented an incentive program, for the 

operation of SeE's, baseload coal plants. Under th.i~ program~ the 

company is forced to 'bear a g.reater portion of the operating risks 

of these plants and thus is given an incentive to operate these' 

plants efficiently. The CPUC is currently consid'ering. performance 

incentives for the SONGS 2 facility. A similar program' should be 

considered for the new Diablo Canyon and SONGS 3 facilities'when 

they come on line. 

During the course of this proceeding, several utilities urged. that 

should an incentive program be adopted~ it be based on ea~h 
" 

,~, 

u1:ili1:Y's average system performance rather than perfo,rmarleeby 

individual unit. This approach is rejec1:ed because it,can either 

:.' overstate or understate efiiciency by combining poorly operating.. 

.. 

• 

units with better performing ones. The CPUC staff hasmad'e:an 

extensive analysis of prog.rams to improve power· plant perfo,rmance 

existing in other states. This analysis is detailed, in 

Appendix E. 1 of the staff report. 

This report recomends continuation at this· time of the un'i t-by­

unit approach already adopted by the CPUC. While a,significant' 

amount of information. regarding potential changes in this approach 

was obtained in this proceeding, it was inadequate 1:0 support: '. 

adoption of a new approach. Further consideration of this <topic 

should be given in future rate cases. or in rate base offset' 

proceedings. for. newfaeilities • 
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CHAPTER V 

RELIABILITY NEEDS· OF END-USERS 

The previous ~hapters in this report have established and relied on 

systemwide criteria in concluding. that, reliability for the 1982'-198$ 
. ' . 

period is adequate. Another perspective in'evaluating,reliability 

is from the perception of the end user~ who may Clemand, a higher , 

level of reliability or accept a lower level based' on other , 

criteria. The CPUC and the etc began this proeeed'ing~ at least in 

part. because of concern expressed by commercia'l and' 'industrial 

customers over possible interruption of service. Y!3.ny compa,nies· 

were represented' in the proceeding p either directly or through 

associations. 

For certain customers p disruption of any kind could., leaCl to se'rious., 
. 

economic p health, or safety concerns. Most ho·spitals p for examp,le" 

have emergency electric generators. Other customers· have paid tor 

specially dedicated dttal service lines to tap- power' from, a' w1der 

service area and reduce the possibilities of, disrup,tion. However,. 

other customers may be willing: to' accept a lower level of 

reliabilityj/ in return tor lower rates. 

1/ Parties generally accepted the idea., that the customer who 
demands a hi~her level of reliability. than systemwid:e 
cri teria ind l.ca te should pay for it. Converse ly·,.. the 
customers who accepts less· reliable service should pay. 
less for it. Th.is concept was only briefly explored: in 
this proceeding and should be analyzed more fully in 
future proceedings • 
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Ut:ilities must make a sufficient investment in tb.eelecer1c system 

• to ensure resilience in the face of failures at any' given point. 

• 

• 

However. there is a level of redundancy beyond which it is, no' 

longer economic. 0:' even feasible. to expend ratepayer money for 

the benefie of a small class of customers. Finding; this balance is-, 

di,fficul t. 

As stated earlier in this report. the utilit!es t general planning' 

criteria provide for higher levels of reliability for larger 

customers p in terms of redundancy- in transmiss·ion and:' d'l.stri'bu'Cion 

systems serving th.ose loadsa This appeared to be based, on broad,.. 

general principles. rather than d'etailedplanningcriter'ia .. 

Utilities often may serve more than one class, of customers on a 

single distribution' system. While they may make subjective' 

judg1llents as to toe needs of each customer class. there_ $'eems to 

be a paucity of data on this point • 

As previously indicated in this report, in the last five years 

approximately 90 percent of customer interrupeionS: were caus,ed by , 

distribution line outages. and the, remaind"er were' caused 'by 

transmission line outages. !'he data collected by' utilities-, 

quantifies the frequency and duration of failures on circuits which' 

connect: various classes of customers. However. it', does. not': detail, 

which particular classes of cust:omers experienced: t:ransmission,and 

distribution :failu~es, or how often and how long· they experienced. 

t:hema This report: therefore recommends that t:ae ut:i11t:ies.collect . 
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data to determine which classes of customer -are: adversely -affe'cted 

'by transmission and distribution outages,. and the frequency 

and duration of the outages for each class. From, this data,. 

further studies can be undertakente determine whether reliability 

for a particular customer class should be enhanced-,. and'hoW' tha.t ' .. 

may be achieved. 

As indicated by the data~ power outages histot'ieally'have' been 

caused by transmission and distribution failures ,and not 8eneraeing 

failure. While a great deal of attention by the utilities and' 

certain customers has been focused on the adequacy'of ·gen'eratlon. : 

equal attention should be given to the reliability of the 

transmission and distribution system.~f Reliability: issues 

encompass a broad range of subjects covering all.aspects-of the' 

system~ and should be analyzed completely • 

~/ Robert: Burt: of the California Manufacturers Association summed-. 
up this view well: 

" ••• there seas to be, a passionate utility 
interest in generation reliability indicated by 
exhaustive study. reams of data~ sub.stantial dollar 
investment. There seems to be little utility 
interest in !&D reliability. There seems to, be 
little study~ little data available on it" and" any 
expenditure to improve it tends to 'be incidental 
to other utility action. n· (Transcript,.. p .. 38-3.) • 
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The information in this study should give confidence to' end· 

• users in california that overall reliability of service 

\ 

' • 
..... 

,. 

.. , 

• 

is high. !he combination of adequate generatingp,lants'. 

interconnections with other utilities in-state' and:out-of-state-. 

and' mild cliInates contribute to- high levels of d'ependable electric' 
"I " 

service for cus,tomers. 

:.' 

, . 

, ~ .' . 



• 
CONCLUS,ION 

This study has analyzed electric utilit:y syst:em reliability during 

the period 1982 to 1985- and concludes that, under all reasonaoly . 

foreseeable contingencies, adequate capacity is anticipat:ed' 

without undertaking extraordinary actions. In moseor the 

contingency situations. the utilit:ie's t c.urrent resource plans are 

adequate to maintain minimum reserve margins'. Information, 

presen'Ced in this proceeding indicat:es that: substantial amount:s of 

purchased power within California and from out of' state- will be 

available to. supplement s,upply. While these increases are not 

always included in current studies' ass,essingsupply adequacy" they' 

sho.uld be in order to' realistically assess reliability.> These 

purchases, together with capacity additions from small power 

~. generatio.n, conservation. and load management: wilt more th~ 

adequately ensure sufficient capacity for the next four years. It 

should be emphasized that systemwide reliability, is not meas1;1red 

so.lely by the adequacy of the generating syst:em.. The, adequacy ot 

• 

t:ransmission and distribution capacity is anot:her ve·ry. important 

facto.r in evaluating reliability. 

The study has served several us·eful purposes. In assessing' 

intermediate term reliability .. a number of issues arising in other 

proceedings have been bro.ught together and placed into the context 

of systemwide electric reliability. The interrelationships of, 

resource planning and reserve margins, maintenance fundlngand 
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power plant performance, and available resources and transmission 

• capacity have been analyzed as a whole in asses'sing statewide' 

reliability. 

-. 

• 

'nle study has also identified areas which deserve further analysis .• ' 

Significantly, there is a need' to· develop' sophisticated method's for. 

analyzing. reliability of transmission and distribution systems. 

This study focused prima:-ily on the adequacy of the: generation 

system because of the dearth of comparable information on the 

transmission and distrib.ution sys'tem. 

No-reover, there is a need to clevelopcri teria which indicate·· ho:wa 

utility should invest its dollars to improve reliability •. Other , 

areas which deserve further study include the adequacy of current 

t:1aintenanee funding methodologies; the continuation o·funit-by~unit 

incentives to improve base load power plant perto·rmance; and t.he 

impact of transmiSSion and distribution failures on specifi.c 

classes of customers. In addition, this repo·rt recommends " 

further analYSis of expand-ing customers r ,op-ti'ons for levels of 

reliability of electric service. 

The usefulness of a four-year horizon, has been clearly demonstrated 

in this proceeding. Not only does a four-year study. focus 

attention on utility planning for adequate capaCity, it' also allows 

utilities sufficient opportunity to take appro·priate action .. :if 

necessary. to supplement capacity. It is therefore recommended 
I· • , 

that assessment of electric system reliability' becontinuously' 

updated on an ongoing yearly basis • 
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~ g 1. H .I .Q !i. 
In Order Insti tutinq Investigation 89· (OIl. 89) and eEC· 

Docket No. Sl-ESR-l,. the California Publie Utilities Commission 
(CPOC) and the california Ener9'Y Commission (CEC) instituted a 
joint investigation to assess the adequacy and reliability of the 
State t s electric system for the period 198·2~ through 19850. All .. 
eleetric utili ties wi thin the jurisdiction of the CPUC' were made 
respondents. By Decision (D.) 93-3·2) dated July 22; 1981.. Pacific 
Power and Light Company .. Sierra PacifiC" Power Company .. and CP' 
National Corporation were deleted as respondents. 

Duril:l9 1981 the staffs of the two Commissions eonducted·· 
five workshops to study questions raised about uncertain schedules 
of new generatio9 capaeity due to eome on line,. the load carrying 
capability of new generating capacity during in1tialyears·of 
operation, high forced outage rates at some eXisting plants.,.and. 
the ad.equacy of the transmission and distribution system:. In 
addition to the staffs" the utilities, mernl:>ersof· thepuolic,. and 
representatives of user groups pa~icipated in the workshops'.. . 

In November 1981, a draft r~rt prepared by the staffs of 
the CPUC and CEC was issued and serv~d on all parties. The report,. 
entitled "Joint CEC/CPOC Staff Draft:~taff Response to. Committee·~· 
Order for Hearings on Assessment of Ad uacy of Electric Utility . . 

Systems 1982-1985" was intended to provi e the focus for dis.c:ussion 
and for definition of issues in subsequent: hearin9s· .. 

To determine the level of partieipat nand identify the 
issues, a prehearing conference was held Dece r 4, 1981"; in 
sacramento before Russell L.. Schweickart, Chaix;nan of the CEC,." 
COmm1ssioner Victor Calvo of the CPUC,. and Admi~strative Law 

\ 
Judge (ALJ) Burt E.. Banks of the CPOC.. At the pre\h .... r:llOq. C:OlOfere~c:e 
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I 

it was determined that Phase I of the proceedin9' would bequas1-
leQislative with hearin9s to beq1n in January 198# A Prehear1nq 
COnference Report and Order dated December 14,. 1981,., were forwarded 
to all respondents and interested parties who, were requested t~ 
address various topics contained in the j oint staff draft report 
at the quasi-leqis1ative hearing. 

Bearings were held January 11, 12, and 14,. 198.2 in san 
Francisco_ Participatinq were Southern California Edison,. Pacific 
Gas and Electric Company, san D~eqo' Gas and Electric Company,. 
Los Anqeles Department of Water and Power, Sacramento Municipal 
Utilities District, California Department of Water Resources, 
santa Clara Manufacturing Group.,. Sierra Club·; the Cities of Anaheim,., 
Riverside, and Colton, and the cpue and CEC staffs. 

On January 19, 198.2, a hearinq report was issued. giving the 
parties until February 8, 198.2 to, comment on the material presented 
during the Phase I hearings. 

Based on all the studies,. data" and presentations' offered, by 
the CPUC and CEC staffs, electric utilities, and interested'parties .. 
the Cotmnittee of Victor Calvo and Russell L. SChweiekart prepared 
a report entitled I·Joint Investigation into the Reliability of, 
califOrnia's ElectriC Power System." 
Report .. ") We hereby adopt the Co 

. ~ Appendl.x A. 

. ' 

(Hereafter, the" I·Comm1 ttee 
ttee Report,. attached as 

The Committee Report conclude, that,. under all reasonably' 
foreseeable contingencies during the 98'2 to 198;5- period,. adequate 
capacity is anticipated to meet projec d peak demand Without 
undertaking extraordinary action. In re ching this conclusion, ,the 
report separately discusses the adequacy 0 ,the transmission and 
distribution system, and the qeneration sys em. 

11 If further hearings proved necessary,. 
judicial and designated as Phase II. 
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The Committee Report be9ins by defining r.eliabili ty· criteria 
to assess the adequacy of the transmission and distribution. system 
and the generation system. Although most of the discuss·ion· .in this 
proceeding focused on the· reliability of the generati·on system as 
the most important factor affecting overall system reliability,. the 
report emphasizes that a comprehensive analysis of reliability of 
electric service must evaluate the entire system. It was determined 
that about 90 pe.rcent of all electric outages experienced in . 
california in the past have·been due to·distribution~relatedproblems,. 
with all the remaining outages aue to transmission system failures:. 

The lack of focus on transmission and distribution reliability 
was largely due to tbe absence of sophisticated measures of assessing 
such reliability. The Committee Report recommends that improved 
measures be developed for assessing ... first, reliability of the trans:­
mission and distribution system and... second, the effects of" the 
transmission and aistribution systert'l.on overall system reliability. 
Based on the available information, the transmission and distribution 
system appears to be adequate both. in terms of having sufficieXlt 
capacity to deliver power to auoment supply, and in terms of with:­
standing single-contingency transmission line outages without causing 
electric service interruptiOns.. The transmission and distribution 
system in california appears to ~ among the best· in the nation. 

One of the maj or issues ill t proceedin9" centered·· on· the 
appropriate reserve marqin criteria to use" in assessing the adequacy 
of the generation system. The Committe Report specifically identi-
fies the metbods usea to define reserve rqincr1teria in order to· 
prevent any confusion·reg-ardinq the basis the report's conclusions. 
This report uses a short-range reserve marg:1: based on generating 
capacity after reductions for units on sehedu d maintenance ana the 
amount of generating- capacity expected to· be £0 ed out of serviee· 
due to equipment failures.. Importantly,. the repo statewide' 
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reserve m.ar9in criterion as t.he relevant indicator of, ,qeneration . 
reliability. Because the california electric utilities are inter­
connected with each other and with utilities out of state" a capacity­
deficient utility has the ability to purchase power from a capacity-' 
rich utility when needed. Thus". shortfalls in reserve within a 
particular utility generally are not a matter, of overriding concern. 
The critical issue is whether" on a statewide basis, the. reserve 
margin falls beloW' minimum target.s. Furthermore~ to obtain. meaningful 
stateW'iae reserve margins, adaitional resources not. ordinarily in­
cluded in utilities' resource plans must be considered. 

From the peak demand forecasts and resource. plans submitted 
by the utilities, a base case scenario of most likely' occurrences 
during the 1982' to 19S$. period was defined. The base. case pre­

sented in the Committee Report was modified from the one in the 
staff report to include more recent information about. current' con­
ditions as the 1982 summer approaches. The modifications present 
a base case scenario that is somewhat conservative" or less optimistic, 
than staff originally assumed. 

Utility witnesses testified that the utilities,routinely 
rely on substantial amounts of short-term purchases of power" both 
within and out of state, to prov\ae additional capacity when needed;. 
that they are confident of the av~lability of sufficient quantities 

of such power; and that this practi\~iS more economic, for the rate­
payer than committinq to long-term. c tracts. A Southern Califor~ia 
Edison (SCE) witness testified that SC . has recently refused offers '. 
by other utilities to sell firm capacit~ preferring to wait until· , 
the power is needed. \ ,. 

Based on the utility test1mo~y and ~her information presented 
in this proceeding, the Committee Report co . lUdesthatthispract. ice 
of reliance on short-term purchases is reason ble. Since these pur-

, , . " 

cbases are not covered by long-term contracts, ~eydonot appear in 
utili ties t resource plans and reserve margin carc:ulations. Studies' 
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which assess adequacy of supply based solely on utility resource' 
plans without consic3.erinq the availability of short-term purchased 
power significantly understate the adequacy of supply_ 

Other sources identified in the Committee Report which·coulc3. 
yield additional supplies include cogeneration and small power pr~ 
duct ion where investment or contract commitments have not yet been 
made, and load manaqement beyond that included .in utility resource 
plaDs. While some of these sources are 'less certain than others, 
they are important because,. in the aqqreqate, they provide assurance 

that additional supplies will be available. 
Several adverse continqencies which could potentially occur 

in the four year period were also examined. These continqenc'ies 
include delays in scheduled plant additions,. adverse hydro conditions, 
and hiqher than projected forced· outaqe rates for both eX,ist1:nq' and· 
new plants. 

After analyzinq the base case scenario,. the availability of 
additional resources not in utilities' resource plans:, and, potential 
continqencies which may occur durinq the four year period,. the 
Committee Report concludes that even under worst case conditions; 
sufficie:tl.t resources shoul 
adequately meet projected d 

, " 

be available to california· utilities to-
The report further concludes that 

while 1982 is the critical y r in which contingencies could have 
the most adverse effect on sys em reliability, sufficient resources 
are available to meet demand wi hout takinq extraordinary action .. 

Two contingencies are sin ed out for detailed discussion 
in the Committee Report~ hiqh for ed outage rates at existing 
plants and lower than expected avail bility of new immature plants. 
The utilities indicated that maintenaDfe practices for existing 
plants have improved. However, all paJ?ties aqreed that since ,actual 
maintenance expenses have consistently e\.ceeded p~oj ected expenses, 
maintenance practices and the methodol09i~ used to. prc>j'ectmain~ 

\ . .-
tenance expenses should be re-examined~ Th\.committee Report makes 
such a recommendation. SCE took exception to~taff.'S re~ommendations 

• that scheduled mal,ntena"ee be deferred pastth~r' peak. .. Ho,,~ . 
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ever, in more recent california Power Pool reports, SCE,does not 
show .,;ny me.intenance scheduled during the summer peak of 1982 .. 

Continuance of power plant performance incentives,o? a un1t­
specific basis to increase reliability is recommen-ded·'by the 
Committee Report, notwithstanding certain,utilities' objections. 
Insufficient information supporting otber methods was presented 
to lead to a different recommendation_ 

The final chapter of the report discusses the reliability 
:needs of end-users. The report adopts the sUgqestion, by ,the 
california Manufacturers Association representative that, since 
transmission and distribution outages account for all outages that 
end-users have experienced, more analysiS of transmission and dis- I" Ii..,; 
tribution reliability should be made .. ~I...t.-I'';-~Y~~ 

---t #-/o~~~_,~~" ~lAA. ~~~ .:u"'Zr~"-:r-r-- .J..tlv~.J/ •. /../~ -Tlierepart concludes ~ tl'ti recc:smmeridat1ons~ to examine ~_IT''''';:';' 
several issues in further actions.. ~'",,''''' " 
Findings of Faet ' ~,~ 

1. The purpose of the joint investigation. initiated by 
the Califorru.a Enerqy Commission and this, Commission was to-assess 
the 'adequacy and reliability the State's electrie system for 
the period 1982 through 1985 .. 

2. Factors most likely t 
in the 1982 tbrough 1985 period a 

reduce eleetric syste.mre11ability 
., . . . 

delays in scheduled operation' 
for major generation projects, high orced outage rates of new 
immature units and greater than proje forced outages of 
existing thermal capacityp 

3. A comprehensive study of ele 1e system reliability 
assesses the adequacy of both the generat10 
transmission and distribution system~ 

on 
the ability of the generation system,. rather than he transmission 
and ':':distribut1on system.. to provide adequate service partly 
because of the absence of sophisticated measures the 
latter. 
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5. In evaluating the adequacy of the generation system; 
reserve margin criteria are often used .. 

6. Short-range reserve margins as defined, in the Committee . 
Report are appropriate for evaluating generation reliability in the 
1982 to 1985 period. 

7.. Statewide rather than ind;l:vidual,utili ty r,eserve margin 
eriteria are the relevant criteria for assess1nq qenera:tionsystem, 
reliability. 

., ." 

S.. To obtain meaningful statewide reserve margins,. 'resources 
" " 

contained within utilities' resource plans, and additional resource,s 
not ordinarily included in resource plans must be conSidered. 

9 .. Substantial amounts of out of state power are,routinely 
relied upon by california utilities to provide capacity.whexi needed' 
during peak demand periods .. 

10.. Other sources which, in theaqgr,eqate, coul~l yiel<9. 
ad<9.itional supplies beyond that included in utilities' resource 
plans include cogeneration, small power produetion:, and lOad 
management. \ ' '. .' ,., " 

11 .. SUfficient resources s~Uld be available to California 

utilities to adequately meet prOje;;eCl, d,emand even under worst . 
case conditions.. . ,. 

12.. 'l'ransmission and distribut on system outages account 
for all outages that end-users have exp rienced~ 

13. Forced outage rates of existi~plant for some 
utilities have been increasing in recent~ars. 
Conclusions of Law ~ 

1.. Under all reasonably foreseeable ntingencies during 
the 1982 to 1985 period; adequate capacity is nticipated to, meet 
projected peak demand without un<9.ertakinq extr~rdinary action .. 

2.. Based on availableinforrnation, calif~i~.S trans­
mission and distribution system appears adequate1:1Qth in terms of 

havinq sufficient capacity to deliver power to au~~n,tSU?P1Y~ 
and in terms of wi tbstanding single-contingency tran SS.ion 
line outaqeswithout causing electric service, interrupion • 

'. \ .. '. 
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3. 'No further hearing's 'in this proceed1n9 are' 
necessary. 

Q B.~' ~ R 

IT IS ORDERED that the Committee Report issued this 
date attached as Appendix A is adopted .. 

This order is effective today .. 
Dated JUN 2'1981 

California. 
, at San Francisco" 

JOHNE-BRYSON', ' 
. Pre$idellt' " ' , 

RTC&\RDD. GRAVELLE, " 
. LEONARD,M.:G~:,Jlt' 
VICTORCALVO""/' ' 
PRIsCu..tA C,,"CREW: 

Co~onerS,', . , . ,. , 
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