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In Order Instituting Investigation 89 (OII 89) and CEC -
Docket No. 8l-ESR-l, the California Public Utilities Commission
(CPUC) and the California Energy Commission (CEC) insti'tiuted"a
joint investigation to assess the adequacy and reliability of the
State's electric system for the period 1982 throuqh 1985. All
electric utilities within the Jurisdiction o‘tth9\CPUC were. made
respondents. By Decision (D.) 93323 dated July 22: 1981, Pacifie
Power and Light Company, Sierra Pacific Power Company, and CP |
National Corporation 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 plaats, and

the adequacy of the transmission and distribution system. 1In
addition to the staffs, the utilities, members of the public, and
representativesxof 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 all,parties. The report.
entitled "Joint CEC/CPUC Staff Draft: Staff Response to Committee
Order for Eearings on Assessment of Adequacy of Electric 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 prehearing conference was held December 4, 1981, in
Sacramento before Russell L. Schweickart, Chairman of the CEC,
Commissioner Victor Calvo of the CPUC, and Administrative Law
Judge (ALJ) Burt E. Banks of the CPUC. At the prehearing conference'
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it was determined that Phase I of the proceeding\would'be_quasie-
legislative with heerings to begin in January~1982L/‘-AxPrehearing
Conference Report and Order dated December 14, 1981 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 hearing.

Hearings were held January 11, 12, and 14, 1982 in San
Francisce. Participating were Southern California Edison, Pacific
Gas and Electric Company, San Diego Gas and Electric Company.

Los Angeles Department of Water and Power, Sacramento-Munioipal
Utilities District, California Department of Water Resources,

Santa Clara Manufactufing Group, Sierra Club, the'Cities of Anaheim,
Riverside, and Colton,. and the CPUC and CEC staffs. |

On Januvary 19, 1982, a hearing report wasrissued givinq 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 CPUC and CEC staffs, electric utilities, and interested parties,
the Committee of Victor Calve and Russell L. Schweickart)prepared
a report entitled "Joint Investigation into the Reliabilit& of‘ ‘
California‘'s Electric Power System."‘ (Hereafter, the "Commlttee
Report.") We hereby adopt the Committee Report, . attached as
Appendix A.

The Committee Report concludes that, ‘under all reas onably'
foreseeable contingencies during the 1982 to 1985 period., adequate
capacity is anticipated to meet projected peak demand ‘without
undertaking extracordinary action. In reaching this conclusion, the
report separately discusses the adequacy of the transmi;sioﬁtando
distribution system, and the generation system. - '

1/ If further hearings proved necessary, these would be quasi-
Judicial and designated as Phase II. _

..3-..'
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The Committee Report begins by~defining-reliability criteria -
to assess the adequacy of the transmission and distribﬁtion system “
and the generation system., Although most of the discussion in this
proceeding focused on the-feliability'of the_generation 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_ﬁas)determined
tkhat about 90 percent of all electric ocutages experienced in
California in the past have been due to distribution-related problems.
with all the remaining outages due to transmission system.failures.

The lack of focus on transmission and distribution reliability
was largely due to the absence of sophisticated measures of assessing
such reliability. The Committee Report recommends that improved
nmeasures be developed for assessing, first, reliabiiity of thevtrahs-
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,andgdist:ibufion
system appears to be adequate both in terms of having-sufficient—~
capacity to deliver power to augment supply, and in terms of with-
standing single-contingency transmission line outagesvwithout'causing
electric service interruptions., The transmission and distributioh,
system in California appears to be among the best in the nation.

One of the major issues in this proceeding centered on the
appropriate reserve margin criteria to use in assessingathegadequacyl
of the 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 marqin-based‘on‘genexating
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-nseSaa«staﬁewide
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reserve margin criterion as the relevant. indicator of generation‘r
reliability. Because the California electric utilit;es are inter-
connected with each other and with utilities out. of state, 2 capacity-
deficient utility has the ability to purchase power from.e capacitym
rich utility when needed. Thus, shortfalls in reserve within a

. particular utility generally are not a matter of‘overriding coheerh;
The critical issue is whether, on a statewide basis, the reserve
margin falls below minimum targets. Furthermore, to obtain meanlngful
statewide reserve margins, additional resources not ordinerzly_in—
cluded in utilities' resource plans must be considered._ _

From the peak demand forecasts and resource plane 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 modifications present ,
2 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 provide additional capacity‘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 committing to long-term contracts. A Southern: California
Edison (SCE) witness testified that SCE has recently'refused offers
by other util:ties to sell firm capacity. preferring to wait until
the power is needed.

Based on the utility testimony aﬁd other information preseeted
in this proceeding, the Committee Report concludes that this prectice
of reliance on short-term purchases is reasonable. Since ‘these: pur- :
chases are not covered bylong-term.contracts, they do- not appear in
utilities' resource plans and reserve margin calculations.: Studies

—&'
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which assess adequacy of supply based solely on utility resource
plans without considering the availability of short-term purchased
power significantly understate the adequacy of supply.

Other sources identified in the Committee Report whioh could
yield additional supplies include cogeneration and-smallopower pro-" |
duction where investment or contract commitments»have:uotVYet‘been
made, and load management beyond that included in utility-resouree‘
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 could potentially-occur
in the four year period were also examined. These contingencies
include delays in scheduled plant additions, adverse hydro conditions,
and higher than projected forced outage rates for both.existing and
new plants.

‘ After analyzing the base case scenario;.the availability of -
additional resources not in utilities' resource plans, and potential
contingencies which may occur during the four year period, the
Committee Report concludes that even under worst case conditions..
sufficient resources should be available to California utilities to
adequately meet projected demand. The report further concludes that
while 1982 is the critical year in which contingencies could have
the most adverse effect on system reliability, sufficient resources
are available to meet demand without taking extraordinary1action.

Two contingencies are singled out for detailedvdiscussion
in the Committee Report: high forced outage rates at exiSting
plants and lower than expected availability of ueW'immatureWplants.
The utilities indicated that maintenance practices for existing h
plants have improved. However, all parties agreed that since actual
maintenance expenses have consistently exceeded projected expeuses,
maintenance practices and the methodologies used. to‘projeCt main-
tenance expenses should be re-examined, The Committee Report makes‘
such a recommendation. SCE took exception to staff's recommendations
that scheduled maintenance be deferred past the summer peak. How-

=6
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ever, in more recent California Power Pool reports, 'SCE does not :
show any maintenance scheduled during the summer peak of 1982.

Continuance of power plant performance incentives on a unit—~
specific basis to increase reliability is recommended by*the
Conmittee Report, notwithstanding certain utilities' objections. E
Insufficient information supporting other methods was presentedi
to lead to a different recommendation. _

The final chapter of the report discusses the reliability
needs of end-users. The report-adoptslthe suggestion by the
California Manufacturers Association representative that since
transmission and distribution outages account for all outages;that’
end-users have expetienced, more analysis of transmiSsion‘and\dis;
tribution reliability should be made. The report also 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 o :

1. The purpose of the joint investiqation initiated‘by‘
the California Energy Comm;ssion and this Commission was to assess
the adequacy and reliabmlity of the State's electric system for
the period 1982 through 1985. '

2. Factors most lxkely to reduce electric system‘reliabxlxty
in the 1982 through 1985 period are delays in scheduled ‘operation
for major genmeration projects, high forced outage rates of new.
immature units and greater than projected forced outages of
existing thermal capacity. -

3. A comprehensive study of electric~system reliabilitj
assesses the adequacy of both the generation system and the
transmission and distribution system. | | |

4. Most studies of electric system reliab;lity focus on
the ability of the generation system, rather than the transmission,
and distribution system, to-provide'adequate‘service,'parfiyf
because of the absence of sophisticated measures to assess the ‘
latter.
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5. 1In 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 individual utility reserve marqin
criteria are the relevant criteria for assessing generation system
reliability. ' .

8. To obtain meaningful statewide reserve margius,‘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 capacity-when needed
during peak demand periods- L

10. Other sources which, in the aggregate, could yield ,
additional supplies beyond that included in utilities' resource i

plans include cogeneration, small power production, and load
management.

11. Sufficient resources should be available to‘ California
utilities to adequately meet projected demandleven‘uuderiworst |
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 been increasing in recent years,
Conclusions of Law
l. TUnder all reascnably foreseeable contlngencies during |
the 1982 to 1985 period, adequate capacity is anticipated to meet
projected peak demand without undertaking extraordinary action.
2. Based on available information, California 'S trans-

. mission and distribution system appears adequate both in terms. of;(
having sufficient capacity to deliver power to augment supply,
and in terms of withstanding single-contingency transmission
line outages without causing electric service interruption,'

B
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3. No further hearings in this proceeding are

necessary. _ -
QRRER _

IT IS ORDERED that the Committee Report issued this
date attached as Appendix A is adopted.

This order is effective today. |

Dated JUN 2 1082, . at San Francisco, .
California. ‘ ‘ |
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EXECUTIVE: SUMMARY

Even under worst case c¢onditions, sufficient resources'
should be available to the utilities to adequately*meet

demand in the 1982 to 1985 period.

In the 1982 to 1985 period 1982 is the’year in which
contingencies analyzed by the two Commzssxons zn the - course;
of this investigation could have the most adverse errect |

on system reltab;lmty. However, suftzcxent addltlonal

resources are lzkely to be avazlable to meet demand wzthout‘

taking extraordrnary measures..

Substantial amounts of out-of-state’ power are routlnely
relied upon by Cal;fornza utilitles to provxde capacity
when needed during peak demand perxods. Powever, smnce'
these purchases are not covered by purchase contracts.
they do not appear in utllxty resource plans and reserve

margln calculations.

In light of the present and proJected avaxlabxlxty of such
purchased power, utilities' current practzces of makzng
short term power purchases on an as-needed~basxa are

reasonable and ecouomically beneticial‘to-ratepayers-'

Transmission and dis:ribut:on system outages have accounteo’~.

forall outages that Californmia end-users have experxenced o
to date. Nevertheless, transm;sszon and distrxbution |
reliability in Calzfornza appeara to be above theAnatlonall

average.




of all electric system interruptxons, about 90 percent have

been the result of d;stributiou system outages and 10 percent

have been the result of transmlsslon.systemaoutagesrn‘

Residential, commercial, and,industrial”customersfhaVe
varying perceptions of their: need for . relxable electrzc
service. Therefore, different levels of electric servxce.

at different przces nay oe approprlate to meet these

varying needs.

The utllxtles kave Lnltxated improvements in their

preventive maintenance plans and practxces.

Immaturity of major neW‘baseload facilities scheduled
to come into service durxng the 1982 through 1985 period c‘t

zay increase system-wide torcedﬂoutage\rates,

Powerplant performahce can be improved by'developing¢

incentives to operate individual units more reliably.' .




Recommendations

To assure realistic assessments of supply adequacy; future
assessments should explicitly consider the pctential

availability of purchased power to augment existing

utility resources. | | |

The potential for additional cost- effective 1oad management |
should continue to be examined by the utilities, the CEC

and the CPUC. S
Utilities should continue to study_meansfofﬁreducingther TR
unusually-high'forcedoutage'ratesexperiencedjinitecent.;‘

years.

Utilities should improve methods for analyzing the

reliability of transmission and distribution systems.“

The Commission's staffs should assess the adequacy of

in-state transmission ties among the California utilities.-r

Utilities should improve their ability to compare generation
transmission and distribution reliability in order to guide

utilicy investments in increased reliability. ‘

Utilities should re-examine their methods of forecasting

naintenance expenses in order to predict actual expenditures .

more closely.

The CPUC should continue to consider incentives for major Tis"i“'

baseload power plant performance on a unit-specific basis.ur




Utilicties shouldfexp:oré'methoHS-fo% expandiﬁg]éusﬁoﬁéféf‘”

options for different levels of reliabiiityQ;

The Commissions' staffs should continue to;as#esS];he-v
ability of the utilities’ systems to provide adequate
service on an ongoing basis andfiﬁform*theﬁcbmﬁissibns«as

appropriate.




'Imrnonucrxom~

On April 21, 1981, the California Public Utilxtles Commissmon t _
(CPUC) and the Californxa Energy Commissxon (CLC} initxated a |
joint investigation to assess the relxabxlity of the electric _
utility system in California for the perlod 1982 through 1985._‘
The investigation was prompted by concerns that electric system
reliability might prove to be 1nadequate durxng this tour-year
period. Factors which could adversely aftect system relmabilzty

include delays in operatzon,of new generatzng capacxty; poor

performance of new generating capaczty once on. line hlgh rorced

outage rates at existing plants and possible inaoequacy of

transmission and distribution systems.

Caleorn;ans have enjoyed extremely relxable electrzc service.f

This is true of all customer classes: resmoentzal commercxal

industrial, and agricultural. In response to. the concerns over the "‘s:'w
continued vitality of California's hzstorically rellable power

system, this study was undertaken to exam;ne all aspects of |

electric service from generation, transmissxon. and dlstributzon..

to the needs of consumers for varzous-levels_of-depenoable electrxcf.

service.

Every two years, the Calltornxa Energy Lommxssron in its‘Bietnial ‘
Report process, assesses electrzc system reliability for the next
12 years. In its 1981 Biennial Report the CrC projected that

long-term relzabxlity of service will be assured through the




addition of mew genmerating resources (both-conventionaloaSeload_
plants and small-scale alternmative sources) and increasingly .

efficient use of emergy. However, the CEC recognized at that time"
that certain contzngenczes mxght pose challenges in the near-term
period through about 1985, particularly 1f large planned adstions
do not come on line when scheduled or if a sign;f;cantvportion-of‘

existing facilities is unavailable duringrtimes‘offpeak_demandt

Each spring, the CPUC has assessed the adequacy ot the electric
generation system to, meet the expected peak demand during the |
following surmer. Since thls assessment 1is made’ jusr a few months
before the summer peak only very short -term remedles. such as i
emergency power purchases. are avazlable to meet a projected

capaczty shortfall. The CPUC has establlshed voluntary conserva-‘

tion anc mandatory curtailment schedules for electrxc customers ln o

the event of shortages of. supply, though implementation ‘of these

emergency measures has never been required.

Because the two Commissions‘have-focused on either'immediate‘short-7
tern or fairly long-term system,rellabilxty, and because ot the

concerns which have been raised, lt became-obvxous,that an

intermediate term analysis was desirable. & xoureyeargstudy‘period

was selected in order to-allOW'a‘reasonablemperiod‘for the“
Commissions and Califormia utilities to respond To prevent
potential energy shortages. These shorrages could be remedzed

by measures which require,more lead.timeuthan emergencylmeasures_ X




but substantially less time than long-range solutlons..\lnter-fa
nmediate measures anlude securlng shorc-term purchases trom df
other utzliczes before those utilzties commit their capacity,‘d
developzng generation projects with_short lead~t1mes¢;suchgase-"
cogeneration and small hydro; . accelerating.cosc-effeccive
conservation and load mazagement; and improving maintenance
practices to reduce forced outages of generatzon, transmission and

distrlbutlon systems.

Follow1ug adoption of the orders inx:rating this proceeding ln .

April 1981, rhe Commlss;ons issued a data reques: seekrng

Lnformaczon from utilxtles covered by the order. These iucluded.fg‘ o

Pacific Gas and Electric Company (PG&E)

Southern Califormia Edison Company (SCE)

San Diego Gas and Electric Company (SDG&E)

Los Angeles Department of Water and Power (LADWP)
Sacramento Municipal Utilrty District (SMmUD) -~
California Department of water Resources (DWR)

Other California utilities were invzted to partxczpate Ln the

proceeding. The Commissions also urged other pertxes sucn as

¢concerned business and manutacturxng organxzations to take part 1n

the investigation.

A cormittee consisting of Commissxoner Vrccor Calvo of the Public
Utilities Commission and Commlssioner Russell Schwezckart, Chazrman

of the California Energy Comm;sszon was establxshed to preside

over the investigation. The Commxttee was assisted by CPUC

Aduinistrative Law Judge Burt Banks.




The Committee decided to limit the’ initial stage of ‘this .
reliability proceeding to informal investigation of a broad rangeh'
of issues. Because this proceeding was conducted infOrmally,‘
Without sworn testimony or cross-examination no specific actions'.
or directives to utilities will’ result however recommendationsf
of actioenms which could be implemented formally'through other |
regulatory proceedings before the Energy CommiSSion or the Publicﬁ

Utilities CommiSSion are made.

The Joint staff conducted a series of iniormal, exploratory

workshops with the utilities and other parties ‘in beptember and

October of 1981. Following these workshops, the JOint Staff issued -

a reportl/ in November 1981, which’ addressed a wide range of

reliability issues and made certain recommendations. The staff

report, which was commented on extenSively by the utilities, framed{j‘;f}'

the issues for a series of Committee hearings conducted in’ San
Fraacisco in January 1982, This Joint Committee report summarizesy
the information gathered in this proceeding, and contains |
conclusions and recommendations. It has been prepared for suo-‘;i
mission to both~the‘CPUC and'the~CEC for tormal adoption by each

Commission.

1/ "Joint CEC/CPUC Staff Draft: Staff Response to Committee
= Order for Hearings on Assessment of Adequacy of Electric
Utility Systems 1982- 1985 " November 1981 ! |




The Committee report is divided into several chapters. 1ne rirst”
chapter develops planning criteria for assessing the aoequacy of
the utilities' systems. Chapter 2 then assesses the transmxss;on.;
and distribution. systems. In Chapter 3, the abxlity of current
planned resource additions to meet projected demand is evaluated
Resources not included in utility resource plans but potentially
available to augment supply are also conszdered- ’"Base Case
scenarié and several contxngencles that could reasonably—occur inle'
the four-year period are presented and assessed to determine thelr‘
izpact on system reliabillty.v Potential contlngeno;es imclude

delays in scheduled commercial operation of various plants hxgher‘V”'

than anticipated forced outage rates. for exmstmng plants and less"pf'

than expected avazlabmlxty of new' 1mmature plants. In Chapter &4
the prodblew of growing forced outage rates of exlstxng piants and '
immature wnits is discussed along thh methoos ror pro;ecting
zaintenance expenses. Performance tncentlves ror lncreaszng power.
plant reliability are also discussed. éhapter 5 looks at
perceptions of relzabllity by the end-user, how\these perceptzons

correspond to objectxve criteria, and ways in- whxch vary1n3

reliability needs of different end users: may be accommodated.

Lastly, the Concluszon recommends several’ courses of actlon for the

two Commissions ‘€0 . pursue.




CHAPTER 1 -
Rr::.m:ury 'cxirsnm

At the starting point for any dlSCﬂSSlon of electric system
rellabxllty lies the question of what one ‘means by the term.‘,Afy.
general defznztzon of "relzabilxty" refers to whether electrxcal
energy will be avallable, whenever needed for whatever purpose.._”r'

By that measure, Califormia utilities have. provxded outs:andxng

levels of service, compared with other utxlitles in the natmon.‘ At'vn_"

no time in Calmfornla hxstory has there been a bulk power outage
cauvsed by inadequate generatlng resources. Although some large
outages have been caused by transmLSSLon line :axlures or proolens '
with the drstrxbutlon system, there. has never been a prolonged
wmdespread outage Ln this state comparable to«the notorxous
"blackout" of the Northeast in 1966 or the disruptzve hew

York City power fallure Ln,1977.‘

-
gl

L

For system evaluation“and plannlng purposes, a variety of
reliability criteria have-beenvdeveloped. Each crlterlon provmdes p‘”
some measure of the reliabzl;ty of a segment or. segments of the
utility system. However, a comprehensive analysxs of. the |
relrabxlzty of electric serv1ce must evaluate the system as a sum |

of icts parts.

Publzc attention has tended to focus on the adequaey of a utilzty s!§'” f

generatzon system.. Yet adequacy of the generat;on system is not”
by itself an accurate indication of overall:reliabilxty, since 1t.




does not address the reliability of the transmission and distriou-p
tion grid. As an illustration, a utility could make major ff«' |
investments in new power plants and still provide unreliable

service due to a substandard transmiSSion and distribution system.l

It becanme apparent in this proceeding that there is no analytical‘
tool which provides an’ overall standard to measure reliability,

or to guide investments in improved reliability; The*utilitiesa
¢ould not explain how they invest to improve overall reliability.. ;
For example, should the next dollar of investment go toward new
generation Tesources, additional bulk transmission facilities. or"'

Dore distribution feeder lines° Thus, this study has been

limited by the neeeSSity to. evaluate separatelyvthe reliability ofﬂp

each part of the utilities electric systems.

Generation System Reliability Criteria

Utilities evaluate the adequacy of their bulk power supply frOm twobﬁ"”‘

perspectives: that of the system generation planner (long-range)
and that of the system operator (short-range) The system

generation planner is concerned with the timing and characteristiCSv"

of new power plant additions required to maintain a speCified long-g-‘f

run reliability standard. The. system. operator s perspective is of3ﬂ'7g'l

~a puch shorter time period, generally called the operating year.f’

During this period, the emphasis is on ensuring that after

accounting for scheduled maintenance and expected hydro conditions,f: _;l

there will be sufficient generating eapacity to eover the system s,

™




random equipment failures and. still serve the expected load.; As a S
result of these drfferrng perspectives, the system planner and thes
systen operator have dszerent-criteria for evaluatitgvsystemw

reliability.

For long-range planning purposes, andeas a‘Basis-forﬂcecisicas o
invest in new generating resources, utilrtzes use probabilistic |
relzabillty planning criteria. The lndustry srandard whlch is- used

by all electric utilities in Californla is to maintazn a "one day

in ten years " loss of load‘probabillty.

The debate over electric system reliabxlrty has tended to view

reserve margins" as a seemingly straightforward measure of”

reliability. This measure is easier to calctlate than lcss or'lcadf

probabilities, and target reserve marglns are often derxvedngjs
determining what reserve margin results trom applmcation of
desired loss of load probabillry crxterxon to a particular

utility system,

Reserve margins can be calculated and used'in‘several‘ways. This -
can lead to confusion, as ‘was seen xnltxally in thls proceedxng.,

unless the specific assumptions are made clear.'

Planning reserve margins that result from‘longerange'lcsslof‘Ica&" H
probabllzty calculations are usually in the 15'te. 20 percent rangepf
and are based on system generating . capacity thhout deducting |
‘scheduled maintenance and projected forced outages.. A different )

measure of reserve margins is usednto.describe'thefamountaoﬁ-._‘.

P




reserve required during the actual. operating year.‘ These operating
reserve margins are usually based 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. Operating year reserve margxns generally would’v

be in the ramge of 5 to 12 percent.:

The analysis of utility generation reliabilityain,thislproCeeding,‘
is based on use of short-term reserve margin criteria. To-avoid»"

confusion the following definitions will be used in this report:

Load Forecast =-=- A forecast of the3maximnm,nonthlyfpeak'denand*of*,M-

utility customers.

Planning Load -- The load'forecastfadjusted for. loadSvnot included l:"ﬁ

in the forecast models, such as contracts to sell power to other

utilit:es.

RM=1 == Ihe reserve margin that is calculated as the difference
between the electric utility system capacity and the planning load.f”'

RM~-1 in percent= RM-1 x 100
: Planning Load

RM-2 -- The reserve margin that is calculated by deducting the
planning load, estimated foxrced outages, scheduled maintenance and
known restrictions from the electric utility system capacity.' RM=2

in percent = RM-2 x 100
: Planning Load




PG&E, SCE and SDG&E classify‘years~beyond'the'currentooperatgng,v
year within their long-raﬁge planning perioo'and:therefore”
assess the adequacy of reserve margins during the;T933dto 1985
period based on long-range plannxng crxterza. tong?teoge
planning consists of scheduling projects with long 1ead tines: of“
five years or more. These projects therefore eould not be |
implemented in the 1982 to 1985 period‘ Longrrange plannxng,‘by‘
the utilities" definltion. does not include options such as.
reduecing forced outage Tates, implementlng addxtional 1oad
Danagement and conservatlon, or acceleratlng short lead tzme'

projects such as cogeneration.

Consequently, for the purpose of evaluatingctheA1982Jto‘i985" o

period, this report uses a short- range’reserve'margin target;,

The adequacy of statewide reserve margins for the 1982 througn 1985

period is assessed in the followzngomanner. j |
(a) The utilities' system generating capabzllty,

including firmw purchases, is calculated._

- ALl schedule&"maintenance or known :estrietionst-‘.
and the forced outages projeotediby‘the utiiities'
are subtracted from,the systenm generating
capacity for each year in the 1982 to 1985

period (i.e., the reserve margin is determlned

on an RM-2 basxs). P




-

If the resulting statewide reservefmargin '

is 5 percent or more, the éonciﬁéibn is ‘:
reached that the utilities havé_a |
reasonable expectation of meeting loads.
during peak demand’period§QWithout‘relying; o
on further actioms.l/ 1If the‘staﬁeWide“1 
reserve margin falls below 5 péf@ent}:ﬁhéﬁ
the availability of power from“ééﬁ?ééﬁ'noc'
now ig_the.utility-reéource p1éns\is7 | V

examined.

The above criteria are applied to thefstatewide'Systémiand*a156 oth7' -8

a service area-by-service area basis to dete:mihe anyﬂprojécfedx"
deficiency within the state. Norﬁally,‘wﬁen‘Oﬁe'ﬁtiiity‘é,reséfve '
zargin f£alls below acceptable levelsw anqthe:;utilitjfwill ‘¢
supplenent the deficient utility.‘ Thisfarrangement‘isby‘agreemeht"

under the terms of the California Power Pobl;‘.Thﬁsiiéhortfalleint

1/ The 5 percent reserve margin is tied to curtailment plans-
—  submitted by utilities and approved by the CPUC .to respond.
to potential shortfalls during peak demand. Under CPUC
guidelines, a utility whose reserve margin has fallen to
5 percent enters a Stage I alert and seeks voluntary load
curtailment 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
Il alert would be declared involving interruption of large,

low priority customers. A Stage III alert triggered at 1.5
percent reserve margins would involve rotating outages for
some period of time. It is expected that Stage I and Il
alerts would result in loads dropping by 2145 MW, thus
increasing reserve margins by 5 percent based on utilities®
projections. (Exibit 234 dated April 7, 1981, in Case 9884.)

-




reserve within a particular utility generaliy'are"not-a“mattet‘of -

overriding concern. The critical issue is the level of the

statewide reserve margin.

Transmission and Distriburion Reliability Criteria

For planning purposes' virtually all California utilitieS'use*~i
deterministic planning criteria to evaluate theireliability of

the high-voltage bulk transmission system; that is, the effects of
various failures are analyzed, without explicit consideration of
the likelihood that those events might occur. A single contingency :
criterion is usually'used i.e., the failure of a szngle line. H
transformer, or capacitor should not result in loss of power to any
customers. Only a double contingency, triggered by a larger or
nore widespread cause or by Simultaneous but independent causes,
can result in a disruption of electric serv1ce. lhe sta:fwreportf
characterizes current transmission planning criteria as "baseo on

subjective and incuitive planning and engineering Judgments which

have evolved from planning and operating experience and not by
precise analytical methods (Staff report, P- 99). There have been -
recent attempts to develop more sophisticated probabilistic
measures of transmission system reliability, which could encompass :
the effect3~of transmiSSion limitations on- generation capacity as

well.




Distribution. lines are lower voltage than transmission lines, and
are used to carry electricity from the bulk transmission system to -

the utility customer. Reliability criteria for planning

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

transnission systems.

California utilities employ radial distribution systems to 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 electricity to reach che customer and
thus the likelihood of an outage resulting from a- single line :*”'

failure-is reduced.

The utilities indicated in this proceeding that distribution
planning criteria provide for higher: levels of reliability for
larger customers, in terms of redundancy in distribution lines
servzng those loads. However, this appears to be based on broad
general principles, rather than on any'detailed qpantified

reliability measurements.

As is discussed elsewhere, all electric outages in California to |
date have resulted from transmission and dxstribution-related
problems. Given this and the increaSing reliance on transmission |
links to provide access to remote generating capacxtyaand to«lower"‘
cost energy purchases, it is clear that more sophisticated o
analytical tools should be developed tor assessxng reliability of
transmission and digtribution facilities and their impacts on
overall system reliability.

-8~




CHAPTER II-
RELIABILITY OF THE TRANSMISSION AND DISTRIBUTION SYSTEMS

The transmission and distribution network issafcritical‘par:qu
~California's electric system. Of'the‘electricity.outages'thatfhaye'as
occurred in Californmia Wlthln the last five years, approximately 90}
percent have been the result of disruptions in. the low-voltage
distribution system, with the remaining outages resultxng from,
interruptions in the large hlgh-voltage transmxssion system. Given:

this experience and the growzng reliance of utilxtxes on generatzon‘

plants duilt out-of-state and on purchases of. economxcal surplus
capacxty and energy from distant sources, reliabilmty of the

transmzssmon and distributron system warrants careful attentxon.

Utilities collect outage data on thezr systems to characterize the
adequacy of their service, To xdentrfy reliabxlxty trends, and |
to assist in performing cost/benefit anal yses.' Utxlztres have, noth
standardized their data collection system for transmissxon and
distribution as they have done wrth thelir generation system. FQf'
this reason, it is difficult to compare transmisszon and

dlstrlbutzon system—performance among utrlrtrest

From the data collected, the utilities develop relxablllty indlces. 7
Two 1ndices typzcally reported or used in - assessing historlc

reliability of the electric service system are duration and

frequency of outages. These indices can be-further refined to show |




interruption duration (minutesfper'customer)5and interruption
frequency (interruptions per customer). Outage data for five

California utilities is shown in Table—II 1.

As can be seen from this table both the. interruption duration and -
interruption frequency are relatively low. The rather-large
difference between 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 therefore has extensive mileage of both transmission

and distribution radial feeds.

While comparisoms with other utilities in the United States 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 distribution
system are caused largely by . forces beyond the control of the
utilities -- storms, fires. automobile colliSions With power poles;s
etc. A major reason for the low'overall outage rates is 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 arellinked tO‘one another anobto‘utilities £¢~
other western states through an extenSive system of transmission s;;
facilities. Three major lines connect utilities with power.f

supplies in the Pacific Northwest (PNW) .« Two 500 kV alternating

current (AC) lines termimate in northern,andlsouthernqCalifornia,"i'

-10-




An 800 kV direct current (DC) line from Oregon- terminates ‘at Sylmar -
in southern Calzfornla. These three lines have a net’ capacity _

during summer periods of about 4‘050 MW. This capacity is planned‘h
to increase to 4,450 MW in 1985 when the voltage on the DC llne 1s o

1ncreased to 1,000 kv.

Table II- .1
Electric Service Reliability

RVE \
Interruptlon Duration™ = Interruptzon Freqpency
:Minutes/Customer/Year : Interruptlon/Customer/Ycar

1/

135.70. | . '1a “‘T;bg' .
st o208 |
41.93 - L I _];3gidl‘t;b"-~\; .

65ci6;i_ . o e

1/ S5-year average




The CEC in particular has\expressed strong interest in the sddition"

of another line to the PNW to take advanrage‘of.largeramounts‘of,
surplus hydroelectric energy and capacity'which~ et'present.Vis
wasted through.spillage. This addicion i{s part of PG&E's resource |
plan but is not anticipated until late in this decade.. While the ‘f
schedule for this line could probably be advanced; itlwili nou be _

available in any case during the period-chrough T985;

Southern California utilities are intérdonnected'withsutilities'in‘
other Pacific Southwesternustates (PSW). throughlseveraioprens;r
mission lines, including four 500 kV lines to the‘Hoouer‘Damsaree,""
in southern Nevada. The staff report describes in some detail |
existing and planned transmission facilities, the out-ot State |
capacity, owned by California utilities, and the purchase contracts
between California and other SOuthweStern eleccric utilities. The
current capacity of major transmissxon facilities rrom California
to the PSW will approach 5 800 MW after the new Devers-Palo Verde
line is fully energized this year. (In early May. this: line was"
being tested at low-levels.j In-thessummer of;1984rthe«transfer‘

capability from the PSW i5~planned-to/increaseyto&6,820!MM~wirhu:he ,

completion of the 500 kV Eastern Incerconnection=betueen‘PeloﬁVerded=~.?

and San Diego.

Limitations on tramnsmission <capacity result-from'a”phenonenonfd‘
lkmown as "loop-flow." Loop flow is the difference between |
scheduled'and actual power flows on transmission<lines. Loopfflow :

is caused by configuration of the bulk power transmission system




in the western states and the. loads and resources operating at a
particular time. The shape of the western Bulk Power System is
characterized as a "doughnut" with weak interconnections in the

center. The western Slde of the doughnut has lower impedance

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

flow around the loop, with the flow being clockwise or
counterclockwise depending on system conditions (e.g., power from "

the Northwest may reach southern California by way of Montana and
Colorado). | |

loss of available transmission capacity due to space'on the lines i“
being tvsed by loop flow has been measured as. high as 1 000 Mw
Utilities in the western United States have been trying To solve

loop flow problems since the early 1970s but have been largely

unsuccessful. SCE had to curtail the generation of about 350 Mw ofiﬂ\

firm power from its Four Cormers coal plant at times during 1980 -
and 1981, in order to accommodate hlgh clockwise loop zlows. lr

the Palo Verde to Devers 500 kV line is not available during peak.j
summer conditions in 1982, utilities ‘might be required to curta11i=
electric power imports from the‘PSW again‘this summer due tonloop-uf

flow prodblems.

The amouut of power which California canfimnort-fromzthe W
during the summer months is currently-reducedfby;the‘amountfof;loop‘ﬁ
flow occurring and will continue to be restrictedffor“this;reaSon: |

between 1982 and 1985.




This proceeding did not focusvon'ways in which thefreliability”?
of transmission and distribution systems could be improved.
Similarly, the utilities do not seem to place much.emphasis on
improving current methods of evaluating reliability;of'these'

systems, nor on expenditures to improveftransmissionuandf

distribution reliabilicy. Some-end-users‘who.participateduin‘:

this proceeding did not appear concerned-aboutltransmission‘and
Zstribution outages. Some parties characterized‘outages
caused by transmission and distribution failures as “random and
unpredictable”, while those caused by generation inadequacy werei
termed "preventable by proper planning". A This argument is nOt
persuasive, since the reliability of transmission and distribution
systems can also be upgraded through proper planning and prudent o
investment. The effect of an outage on & 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 needs of
different end-user classes for different levels of electric supply

reliability is discussed in detail in Chapter_S_

Another topic that did not receive sufficient attention in this

proceeding is the adequacy of in-state transmission ties ‘among: the_
TCalifornia utilities to permit optimal flow of power.- £ the tiesw‘
~are mot adequate, this would reduce the ability of California

utilities to fully coordinate operations of their resources"

1/ Transeript, p. 381.




and also their abilities to receive any out-of-state power which -
might require transportation throughnanother in-state system."_
Closely connected is the question of current utility practices._f
which may discourage power "wheeling" and power pooling among
utilities. For example, PGEE stated that it had a diff:'.cult time
arranging firm transmission from the Southwest through ‘the 'SCE or.
LADWP system.z/ Questions were also raised. about whether the
Southern Califormia Power Pool Associatlon has firm transmissxon
capacity for its Palo Verde nuclear power plant entitlement through
the SCE system. These issues are of great importance and should

receive further scrutiny from the Commxssions.

2/ Transcript, pps. 154'and 155.




CHAPTER III. | |
RELIABILITY OF THE ELECTRIC GENERATION SYSTEM

This chapter examines the adequacy of the utility“generation'

resource plans to meet projected demand based on’ likely |
occurrences during the 1982 to 1985 perrod. For this«analysis the‘
short run (RM-2) reserve margin criterion has been applied to
current. utility-demand forecasts and resource<plans. “"base Case"”
scenario dependent upon assumptions of most lxkely occurrences zs
analyzed. The "Base Case" is compared with several contrngencles e
for each year of the study perzod to determxne the effect of less o
likely occurrences on system relxability. Addxtronal resources |
likely to be available to supplement the utrlitles iresource planS'u
are also considered. Slgnzflcantly, under most contingencles, the‘
statewide reserve margin based on resource plans alone wxll equal
or exceed the S—percent reserve margrn crlterxon.‘ Even if reserve .
margins fall below this level it appears ‘that’ there will be more
than enough power avarlable from sources not in utility resource
plans to preclude any srgnificant posszbility of customer

curtallments,

Peak: Demand Forecasts

The utilities' forecasts submrtted in this proceeding are used for

this study. Ihese forecasts were selected rather than the CEC

adopted forecasts because they are. available on.a monthly basis and-"

because in most cases they have been developed wrth a specific
- short-term methodology. The submltted forecasts were modifred

after workshops and addxtional inputs from the utilities,;‘[ *.
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primarily to account properly tor load management prog:ams and
. purchase contracts. ‘I'he modified forecasts used in the analys:.s

. are shown in Table III 1.

: Table‘III 1

Modified Forecasts of Peak Demand
(Megawatts)

-

R
-
-

. 1982 - 1983 : 1984 1985

Pacific Gas & Electric 15,627 15;79dr‘.t 16;1541a, 16,765

Southern California - I EENPEEE
Edison 13,618 13, 860‘1‘,’14 264,f',14;6983_
San Diego Gas & Electric 2,064 2, 066 2, 138#“ 2,239

los Angeles Department e o i
of Water & Power. . 4,455 4.3871 - 4,461'! 4,536

Burbank 215 | 222a‘ - edzzgge‘ "‘235je‘y
Glendale | 215 220 225 2300

‘Pasadena~ : 209 215 ‘zer, o zzgwf" |

Statewide Total 1/ _ 36,4035d 36;761f¢ 37;€9ffl 13329323;

1/ Non=-coincident total of peak demand.

Due to statewide-ciimate-vaiiations,‘peak deaanda.ih.dfffereat J‘

parts of the state often occuf-af‘different times;} Thus, there Ls :
a potential for exchanges of capacity between northern and southern*‘
California during one area's peak demand period. The . differences |
in statewide coincident andvnon-coincident-peak-demands for 19723“
through 1980 are shown in Table III-Z‘with_the'difference*ranging -
from a low of 102 MW‘in‘1976‘to,a high‘cf}1,553~Mﬁfih_1975-_~*
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Table III-2

Statewide Historical Coincident
and Non-Coincident Peak Demand:

(Megawatts)

SLAlEwlDE PEAK DE.MAND

Coincidenﬁl/ Non-Coincidént‘zy " Différence
Year MW : Date : MW ¢ MW -
1972 25,295 7/28 26,784 1,489:'
1973 27,299 6/21 27,643 . 344
1976 27,740 7/25 27,835 195
1975 26,948 7725 28,501 1,553
1976 30,436 6/28 30,538 102 -
1977 2"‘9-_'362‘ - 9/7 2 "36',]58-5: o 724 |
1978 31,689, 8/7 . 35,071 o3
1979 32,352 o2 33;53§ ' B AR
1980 33,658 72729 34,068 w0

Includes PG&E, SCE, LADWP, SDG&E and SMUD. Coincident peak is
the maxinum combined peak demand for different systems that
occurred at any one hour of the year for all utilities.

Non-coincident peak is the sum of-thefmaximumlpeﬁk démandﬁ
for electricity in each utility system regardless of the time.




Staff has estimated that the Statewide coincident peak demand will
average about 880 MW less than the total of- the non-coincident peak
demands of the individual utilxties shown in Table III- 1. aneep
this statewide reduction is so unpredlctable, it has not been
included explieitly in the analyses in this report. Tnxs
additional margln of safety does not appear 1n ‘the reserve margxns

in this report or in utility analyses.‘

Utility‘Generation»ReSouxces

The utxlities resource plans submitted Ln this proceedlng were‘

also used in this analysxs. A Base: Case'scenarxo was developedjL*
which depends prxmarily on the utxlities assumptxons of 1Lkely," '
occurrences in the 1982 to 1985 period. However several
modifications have been made, mainly to retlect actnal 1982
conditions as the sunmer season approaches.l/ These

modifications include:

Diablo Canyon 1 -- The flrst unit (1084 MW) of

PG&E's Diablo Canyon nuclear projecs was: xncluded
in PG&E's resouxrce plan begxnnzng in January 1982,

but is not included in the Base Case unt11 1983.

1/ Average hydro conditions were assumed for all years, includlng
1982, notwithstanding the fact that 1982 is a better than
average hydro year. Therefore, the analyses for 1982 and
1983 are morxe conservative than if actual 1982 hydrofdata had
been used. _




Scheduled Maintenance -~ Allfmainteﬁance.sCheduled"

by SCE at the time of its system‘péak; except for
San Onofre 1 in 1983, is déferred‘tb-off-péak
periods. This is conmsistent with later SCE

submittals to the California“?déér qui;zf :

Helms Pumped Storage -~ The firSt‘unit'C3745MW} g

of PG&E's Helms,pumped'stqrage projéét‘was
scheduled for initial operationm in July 1%82. -
Since PG&E now projects that'Uni:'1'Vili‘ﬁdﬁ bé in
servicé until aftef tpe‘summer;‘it i#nptfinclﬁdedf

in the Base Case for 1982.

San Onofre 1 -- The first unit (436 MW) of the

San Onofre Nuclear Generating Station (SONGSﬁ;
which has been operating since 1968, ﬁa&inpt‘b;
on-line this summer. It has been clésed‘f§fl‘
technical and safety.evaluacions, and;[on‘

May 20, 1982, the NRC staff redommended;thét

it remain closed until modiflcatlons are made .
to correct seismic safety deficiencies which
have been found. For this reason, the'facility
is assumed not opergtionai'for the summer of
1982. | .

2/ "1982 Power Supply: A Special Report to the Board of Con:rol
of the California Power Pool," Califormia Power Pool,

February 22, 1982; and "1982 Power Supply, April 1982
. Report”, California Power Pool May 13, 1982.
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‘San Onofre 2 -- The second unit (1100 MW) of SONGS

was scheduled for initial commercial operation in
June 1982, This unit is now expected to be'
undergolng_low-power testing durlng the 1982
sunmer, with commercxal operation occurrzng,later
in 1982. No reliable capacity is anluded in the

Base Case for the_1982<summer.

Rancho Seco -- The Sacramento-Muﬁieipal Utility X

District (SMUD) nucleer project”(375 MW) is. included"
in PG&E's resource plan. Although PG&L assumed that
it would be shut down for maxntenanee until September
1982, it is now expected to resume operation on ’
August 1, 1982. Rancho Seco is not xncluded in the
Base Case for 1982. Peak period reserve marglns
would be increased by. up to 875 MW in 1982 lfixt

is operatzng during that time.

The system capacities for the Base Case seenerio'fOr‘the’Celifornia v

utilities are shown in Table III-3 for the years 1982 through 1985.?
The resource plans are shown broken down by resource type~1n ; |

Appendix A.




Table III-3

Modifled Forecasts of Generatxon Capacity 1/
Average Hydro
(Megawatts)

' -
- ‘ -
-
-

. 1982 1983
Pacific Gas & Electric 16;416' 20;188w

Southern Californis | 3
Edison 15,1381 17,23&

San Diego Gas & Eledtrigv' 2,522 '2;8T3 -

Los Angeles Department T &
of Water & Power _ 6,215 6,315

Burbank . | | 267 “v27Q y
Glendale | - 336"' v]‘35§ ‘v‘
Pasadena | 314? E 316 g~
Statewide Total _ 41;208f 7 479J'

1/ Koown restrict;ons and forced outages, and. scheduled B
maintenance not included.




Additional Resources Potentially Available\

Electricity will be available from a number of other sources not
traditionally included in the utillt:es resource plans. As
discussed in a later section, utilities-routinely relynons“‘
substantial amounts of'purchased power fromua varietyrof‘sources‘
which do not appear in their resource*plans.‘“Thevplethora:of'”
options discussed in thiscsectionfwhich wiilhlikely be’availablet
between 1982 and 1985 gives a highsdegree'oflconﬁidence_thatdf'

dependable service will be maintained.

In its near-term resource plan, a utiiity inclndes onlf“thosehj
supplies which it owns or for which it has already sxgned "flrm";»
purchase contracts (as compared to "non-frrm" contracts whzch only
provzde for purchases when and 1f the power is avazlable) There :
are three main categories of resources which could yleld addxtional
supplies within the 1582 to 1985 perlod-  purchases or exchanges on
either a f£irm or a non-firm basis with other utilities withzn |
California or out-of—state, development of cogeneration and other ’.
short lead-time small power sources in-state beyond that now-under R
contract; and further implementation of utxlity load management B

programs beyond that included in current resource. plansr. -




These potential sources hold vary{ngfdegrees of promise. Nonethe-

less, even some of the more uncertatn resources discussed in .

this chapter are important because they provide in the' aggregate i o

assurance that additzonal supplies will be available beyond those

which are certain enough to be included in the resource plans. ‘“

a. The Pacifie NorthWest

One of the most reliable resources aVaiiabletoisupplement_capacity”
is purchased‘power from the Pacific Northwest'(PNW)@'MNorthwest'
utilities are winter peaking, mainly to meet electricfresistance;
heating ioads, and have a substantial amount of:surpius_powerJ
available for sale to California during‘the'sunner. Earlier.
projections of diminishing Northwest surpluses hauefgiven'way'toﬁa
more promising picture of long term avazlabxlmty of thxs resource.
California utilities have existlng contracts to exchange or
purchase power with the utilities in. the PNw whlch appear in their:"
resource plans. In 1982 these contracts amount. to' over 2 AOO Mw
DWR's Canadian entitlement will terminate in 1983- this will reduce

the total amount of capacity under firm contract by'150 MW in 1983

and beyond.

A review of loads and resources in the<PNW;sasnpresented'in‘theh
Western System Coordinating Council's (WSCC) “"Coordinating Bulk
Power Supply Program, 1980 - 1990™ report, dated Apri"'l 1, 1981,

Treveals that considerable excess capacityjcould’be;available9during~A‘ i




the summer months in the early-eighties;- From information in this
report, the folIOWing estimates have been made of yearly amounts

which could be available-

1982 7,553 MW
1983 5,936 M
1984 9,587 M-
1985 W

These estimates allow for forced and- scheduled outages and are J
based on adverse hydro conditions. With normal or - above normal |
hydro conditions the excess capacity could be even larger.; how-‘ﬁ‘
ever, the actual imports which can be. receivedvfrom the-PNw will_
be lizited by the availability of transmiSSion capacity, as

discussed in Chapter 2.

From 1982 to 198& after allowing for firm~pdrcbssesbabd'for"‘
summer-time loop flow estimated to be 500 MW in a counterclockwise
direction, 1,100 MW of PNW transmission capability will not be ‘
loaded. Thus, California utilities could use this capability to.

purchase short-term firm power or interruptible non-firm energy

from PNW utilities. In 1985 the available transmission capability

to carry short-tern 'firm purchases and interruptible energy‘will

increase to'over 1, 650 Mw.




Addition of another transmission line T the PNW. should be
cousidered seriously as a planning_option. Ihis line could not be
built wichin the 1982 to 1985 petiod. but, whenhbuilt 'would“
substantially increase the amount of purchases from the PNW

possible for California utilities.

b. The Pacific Southwest

California utilities also‘purchase power fromhutilities in'the-
Pacific-Southwest (PSW). In,aa&ition to.purehases..the Califofnia
utilities own some capacity in the Hoover area, Arizona, and ' |
New Mexico. The capacity'owned or under contract for firm purchase
by California utilities totals over 4 500 MW in 1982 and is
expected TO increase to 5,500 MW by—1985.

Information in the WSCC report cited previously‘has been used to
estimate the following amounts of excess capacity in’ the PSW

that could be available for purchase by California utilities-‘

1982 439‘MW.-
1983 369 M0
1984 641 M
1985 422 10

These estimates allow for forced and scheduled outages._ As‘ -
discussed in Chapter 2, transmission capability is. not 1ike1y to
limit the ability of California utilities to import these levels of

excess capacity unless planned transmission additions are

substantially delayed.‘ In 1982 after allowing for firm purchases
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and an anticipated 400 MW of clockwise loop.flow thete will'Bef
860 MW of transmission capability between California and” the PSW

not loaded. Thus, up to 860 MW of power could be transmitted if\
available. By 1985, there will be 1,130 MW of transmission

capacity to carry such purchases.

¢. Cogeneration, Small Hydro, Windo 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. Thcse_sources include biomass,
solid waste, ‘wind solar, and small hydroelectric‘projects less-
than 50 MW. The utility estimates include only those projects
for which a contract or investment conmitment has been,made.
Projects under negotiation. even if they have a reasonable
likelihood of reaching commitment in the next few~months are'not ‘
included. Thus, the supply additions from these sources will .
likely be higher than the utility predictions assuming that tbe
market and related conditions for: the sale of electricity to

utilities in California stabilize in a favorable manner.é/

Indications are that uncertainties surrounding the prices

and c¢ontract terms under which utilities must buy power from
cogeneration and small power producers, in conformance 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. _ L ‘




The CPUC staff has identified several potential projects which are. |
in early planning stages but whose lead times are short enough so

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 1985 based on its judgment of the
likelihood that each project known to‘be.under negotiation with the

utilities will proceedaand comeyon'line.‘.

d. Department of Water Resources

The California Department of Water Resources (DWR)‘is projectedvtc
have excess capacity during peak periods which could be available

to Califormia utilities between 1982 and 1985.‘.'

DWR's resources, forecasted demand, and contract obligations were

compared to calculate excess capacity'which may'be*availahle during_V-
peak periods for 1982 to;1985; DWR nay have 182 MW of excess
capacity in 1982 and between 270 and 500 Mw-in~1983 190 and 410 wa;
in 1984, and 90 and 310 MW in 1985, depending on. the availability
of the Reid Gardnmer coal plant tor which.DWR.has an- interruptible B

contract, and less any forced outages. Further, DWR has

historically reduced pumping loads during stateWide peak.demands to o

supply extra capacity to California utilities if needed. DWR staff=]
indicate that DWR can reduce its load up to 300 MW on a short-term :

basis for this purpose. '




DWR's resources are not rncluded in the utilitres resource plans‘x
but provxde another source of capacity which is. potentially |

available to -augnment supply.

e. Additional Load Management}

Load management can provideianother sourceuofladditional capacity
by shifting non-essential‘energy'usage‘away=from peak:demand'
periods. Load management can‘effectively*reduce loa&”during high -
demand periods which occur only a few hours each year. ‘?or .
example, in 1981 PG&E's peak demand was 15 576 MW, but PG&E only .
exceeded 15,000 MW on three days that summer._ SCE s system demand
came within 600 MW of its peak in 1681 on only'two daya.‘ SDG&E

and LADWP had similaxr experrences on a smaller scale.f

PG&E has included all load management programa-it'conaiders

potentially cost effective in Its resource plan. In”contrast, SCE ”
and SDG&E include only existing programs‘at'current~funding‘levelal
in their resource plans. LADWP has not- explicitly accounmed for
the impacts from any of its conservation programs in its resource
plan. However, it claims that some of 1ts programs impacts on

forecasted peak are captured through varzables such as energy

and price which are inputs to the forecaat model.

In their submittals, SCE and SDG&E identified aome‘additionalrload7v‘
management measures that ‘they plan to implement if additional funds r
are made available. The potential load reductxon of SCE and
SDG&E's planned programs and LADWP's load-reducrng swmmming pool
pump program are 327 MW in 1983 and 353 MW in 1985,

‘.29, -




Based on the results of utility programs'whieh‘comply-with‘the"

Residential Load Management Standard established by CEC,' CEC staff l
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 three investor-.
owned utilities between now and 1983 approaches these levels, but

could be accelerated somewhat if needed.

A number of non-resxdential programs also merit consrderation tor
implementation in the 1982 te 1985 time frame srnce preliminary
analyses by the CEC staff show that they are cost-effective.‘.“
Furthermore, these programs lend themselves to the short lead time
required in the event that contingencies develop; CEC starf has
estimated that, by accelerating cost-effectzve load management
programs augmenting existing programs with incentives, and
expanding into new programs utilities could reduce statewide peak
demand by an additional 756 MW by 1983 and 1 196 MW by 1985.
Adequate data was not available in this proeeeding to determine the@
cost-effectiveness and desirability of speei:ic programs._ The
potential for additional eost-effeetive load- management should

continue to be exanined by the utilities, the CBC and the C?UC.




£. Other Sources

Palo Verde ownersth by small munxcxpalities totalling 142 MM by
1984 bas not been reflected in the statewide analysis of avallable‘
capacity. Moreover, various other sources of_capacity are
potentially evaileble if needed-during-peakuderatd'periods; ‘Actﬁé; 3
system operation often provides‘additional capecity; For‘example,;”
the actual capacity delivered to Sierra Pacific Power Company

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

years has been considerably less than the 108 MW contract

connitment because of SPPC's reduced deoand; Another source ofd
capacity is potentially available from the Metropolltan Water

District (MWD) in southern Califormia. MHD-has.reported,thatrltr

could provide vp to 80 MW of emergency cepacityroy redtcingfitsﬂv

pumpingvload;

Enhanced power pooling between utilities is- another source of
capacity. LADWP*and to a lesser extent, SDG&E. enjoy-large ‘
reserves of peaking power to meet summer load. _For‘example,.
LADWP'S Castaic hydroelectric pumpedestorege power‘platt has*a'
total installed generatitg capacity of 1.2&7.MW.” The?operation'of
this facility is dependent. upon;the amount of‘therﬁal*eﬁergy“
available from LADWP's own system ‘and from purchases in. the
Pacific Northwest. During adverse hydro years, the energy'LADWP

has avazlable for pumping Castaic will only produce 621 M, leavmng




626 MW of surplus capeeity~thaticen be‘usedfbyjdthereu;ilitieeeifaee

they have the energy to pump the water back”at'offLPeak periods;
LADWP sold over 600 MW to other utilities during,the summers of
1980 and 1981. In its current resource plan LADWP'includes only _
621 MW; thus another 626 MW should be avarlable zf needed-

Although LADWP‘says that it does not anticipate reducing its own.

demand simply to make additional surplus power available to other

wtilities, such a policy could very well be in the publxc interest.'*'“

This polxcy, of course, would include approprrace pricrng of
capacity and adequate compensatxon to the utillty selling che

power.

Reliance on Short-term Purchases During-Peek Periods

Some of the resources described 'in the prerioué section, nost
notably short-term purchases from.qther‘utilities, are-rogtinely
relied uporn by California utilities to Provide capacity when |
needed. However, since the purchases are"not-covered?by7erieting‘
purchase contracts, they do not. appear in-the uti1ity resource
plans. As a result, an analysis of reserve margxns based solely on
the resource plans would understate the actual reserve margxns
which can be expected. For this reason, the conclus;onsiand';
recommendatiqns emerging from this proceedihg‘do}hét rest aﬁ, .‘i

reserve margin criteria based strictly on'utilfty‘reseurce"plans;‘




&

In this proceeding, PGSE and SCE have recogﬁizedxthe impdrtance7of7l:

these short-term resources, and have detailed thexr reliance upou

them. In the hearings in this proceeding, PG&E witness William
Flowers discussed PG&E's pOlICY'

"We attempt to make advance purchases of
capacity'where needed to give us a 10 percent
xargin. 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
gnd we make them ... pretty much on a monthly

asis. ...

"On a dally basis, the Califbrnia 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. ..."S/
Mr. Flowers indicated that purchases are afranged-ifwﬁeedediatu;he
end of each day to provide a 7 percent reserve matéin_the next" 
day, based on expectations of the day's loadldemands._wFu:thef;
during the operating day'additional purcnases are made.bﬁ ani
houriy basis to maintain. reserves of at least > percent. nea;
concludes- |

"... a@s long as we still maintain our 5 percen; cas

we feel as though the operatxng resexrve is
adequate. con :

Since the RM-2 reserve margin in this report is calculated
after projected forced cutages have been subtracted, PG&E's
10 percent reserve margin implies an RM-2 reserve: margin, ‘as’
calculated in the Base Case, of 5.8 percent for 1982.

Transcript, pps. 141 and 142.. L :




"Now, that differs a bit from the philosophy’
which we think that the Energy Commission and
the Utilities Commission have prepared, ...
that we should make long-term purchases to assure
the 5 percent margin every day. ' If we actually
in fact did do this, why, we would be buying
capacity which was unneeded on the system for
manz, many days, ... would be uneconomical,
would be unnecessary, and certainly would be
costs that would have to be borme by someone’
on the PG&E system."6/ _ o

Consistent with this stated planning philosophy, PG&E lists
capacity amounts expected to be availabie for mqnthlyfpufchase~from7.
outside the PG&E's area in the February 22, 1982 Cal;forniai?owérg'

Pool Report, which are as follow:

July  August = September.
(Megawates)y SR

Puget Sound Power & Light “Up to 114 MW = m————
Los Angeles DW&P - Up to 600 MW mwececmameana
San Diego Gas & Electric 350 - 300 - 75
Sierra Pacific Power Company | 110 - 110
Southern Califormia Edison . : . Unknown -
WAPA-CVP (via the Northwest) 400 . 400

Maximum Available ' , 1,574 - .1;524T‘

The purchase of the capécity lis:edehichﬁis‘not‘alféady inc1ﬁde8-

in the statewide resources shown in Table iII-3vwo&ld iﬁcrea$e‘

statewide reserve margins by over 3 percent.

&/ Traﬁscript,‘pps.142 and 143.




SCE concurs with PG&E's positibﬁ'regardingashort-term:pﬁrchases.

In this proceeding, SCE witness Glenn qurklund,scéted;

"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 purghases of capacity and energy that we ‘may
not need. ... : o

"We 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. ' o

"So, we have a high degree of confidence.
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.™ 7/

Bjorklund further added:

"One thing else that would be of interest for
the degree of confidence that we have and for the
decision process that goes on: Hardly a week or
two goes by that I don't_iet.a letter ... '
offering to sell us 100, 200, 300 megawatts
with related energy for any period of time should
we be interested. | ‘ |

"And our response to them is no. We have adequate
reserve margins now and we don't have a need ror the
capacity because we feel that for us to purchase
something that is in excess of our needs is a-
commitment that Is not proper to make again for the-
ratepayers."8/ o

7/ Transeript, pps. 48 and 49.
8/ Transcript, p. 56.




The statements of these two utilities and'independent~data'detailed“i
in the preceeding section combine to present a convincing argument'
that the current utility practice of. relying upon short-term power -
purchases in providing reliable electric service at a minimum cost:

to California ratepayers is appropriate‘and prudent. -

Potential Contingency Conditions

In addition to the Base Case, which,includes expected conditions,
the effects on system reliability of. contingencies which.may occur
between 1982 and 1985 are examined. The'factors most: likely to
reduce electric system reliability in these four years are

delays in scheduled commercial operation dates for maJor generation

projects 3/ high forced outage rates of. immature generating

units, and greater than progected forced outages of the existing

thermal capacity.

Of the 7,519 MW planned capacity additions for the 1982 to 1985
period 6,163 MW are in four major projects. Diablo'Canyon
(2,190 MW), San Onofre (2 200 MW), and' Palo Verde (553 YW) nuclear E

9/ The delays in licensing the Diablo Canyon,Nuclear Plant are.
a case in point. PG&E estimated in its February 1976 resource
plan that Diablo Canyon would be available for the 1976. 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
1983 summer peak. It is precisely this kind of "rolling
delay"” which is most likely to affect new generating
resources. The most difficult aspects of a "rolling delay"
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 project (1 ,120. MW). Any“
delays in the scheduled commercial operation date of these projects‘
or availability below that projected as the result ot their being

immature units could have a significant etfect on reserve margins
in’ this period. | |

The effect of high forced outage ratesvat‘eristing‘planta-was aiso3‘,g

examined. For the 1982 to 1985 period the utilitxes are projecting”i o

the following forced outages each yeaxr for the existing system- o -

PGSE 1,527 MW | LADWR  723MW
SCE.  1.600 MW , SDGSE 141 M

However, both PG&E and SCE have been experiencing increasing forced; -

outages. In 1981, the amonnts of capactty on forced outages at. theiv

time of the system peak were:

PGSE 3,152 MW © LADWE 309 MW
SCE 2,036 MW  SDG&E 12 MW’

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 Iew. years design and |
operational bugs are worked out. This is a time when forced outage‘
rates are higher than the projected long-run average.forced-outage_r
rates. Due tortheir more complicated’design,and operationaiﬁandf
safety requirements, the forced ontage rate-of‘immature nucleart"‘
plants in particular can be significantly higher than the expected

forced outage rates of mature plants._ By the summer of 1983

..3‘.7-




the major California utilities are expeCtedftofhaﬁe four‘new‘inei
state nuclear reactors (4,390 MW) in operation and snould be:
receiving 361 MW from Pale Verde 1, which is expected to be in its
fxrst year of operation in 1983. ‘The estimated forced outages
provided by the utilitzes do mot include the effect of new plant
additioms. | B '

For amalysis purposes, seVerai contingeooyieonditioﬁs7whioh;x_-
individtaily, have a reasonable likelihodd‘of ooeutringjwete‘_
hypothesized, and a '"Worse Case™ scenario was construeted eombinxng‘-
all the contingencxes. The following contxngenov events were

included:

(a) Adverse Hydro Conditions in All Years Except 1982.

This is pessimistic since it is already known that

1983 will have better than adverse hydro conditions.v

Forced Outage Rates--Existing Sz;tems o

The forced outages each year for the 1982 througn 1985
period would be equal tozthose occurring in 1981 Ihis

is 1 518 MW more than,xs projected by the utllxties

for each of those years.-




Delays in Scheduled Capacity- Additiona

1983: Diablo Canyon 1 : -
and 2 : 'e-‘not.available |

SONGS 3 ‘ - not;availéble”. '

Forced Outage Rates of Immature‘UhiCS'/

In addition to high foxced outage rates for
the existing system, it was assumed"that~uhit
impaturity would result in the'fbliowing'

additional forced outages:

1984: Ome Diablo Canyon unit and either SONGS 2
or SONGS 3 would be 6n,forcedgoutagé‘at‘the;time‘

of the system peak.

1985: 1,500 MW of new nuclear capacicy wouid beﬂ

forced out at the time of the system peak.

Assessment of Adequacy of Generation Resources

In the preceding sections, information has been compxled
regarding demand forecasts, resources inlche utility resource(~"
plans, power sources not inecluded in the resource.plaps,‘and
potential contingency conditioms. Invthis Sedtioh, this
information is drawn together to obtain an assessment of the
adequacy of the current utilicy plans. The calculations are'

sunmarized in Table III-4 through Table III 7 fbr the years 19825 o
to 1985. |




Table TII-4

Assessment of Genée.;ation Resouxrces.
C. 1982 :
(Megawatts)

PGE  SCE  SDGKEBGE Statew:.de :
Peai Demand 15,627 13,618 4,455 2,064 639 36403 z/

“Hase Case Resources 3/ 16,416 15,138 6,215 2,522 917 . 41-,20&_
Projected Forced Qutages 4/ 652 1,251 2,680 .
-2 Reserve Margin QW) ~ 137 ‘269 1, ~ 228
RM-2 Reserve Margin (%) 0.9 2.0 W3 .6 RN

Potential Additional Resources-- S L
- Facitlic Morthwest : , - 01,1004 R
Pacific Southwest S - -
Cogenerat:.on. ete. 5/ L RRRT %R 7% o O

I.oad Management 6/
Castaic

Othexr 7/

Total Add:.donal Resources

Potential Ccntmgenc:.es. o . :
“High Forced Oucages §/ o S ass
Worst Case Total ‘ R _1 5183_{
MA of Additional Resources ‘ o s o ST
Needed for 52 RM. 3/ : ' : LT 213«’?;‘,'(‘;.;”-..H_' .
MW. of Additicnal Resources : - R .

1. Burbank, Glendale, and Pasadena.

2. Nen-coincident total; could be 880 Mw less in average coincident oondit:[ons.

3. Reduced by known restrictions and forced outages.

4. Does mot include known forced outages.

5. Staff report, p. 74. '
6. CEC staff estimated 676 MW; however nome is included due to insufficient lead vime.
7. Sierra Pacific Power Co. (PG&E) SO MY

MWD load Interruption
mm

1981 forced outages, less projected forced outages.
Under worst-case contingency conditions. \




Table III-5

Assessmpent of Gé;ggation Resources
1983

(Megavatts)

SCE : " Statewide
Peak Demand 15,791 13,860 2,066 655 | 36“,'7_6‘_1-'3/_7;"'f

“Base Case Resources 3/ 20,188 : 2,813 925 47,479
Projected Forced Qutages 1,527 : 41 i 3,991 .
RM=2 Reserve Margin QW) 2,870 ' : 6,727
RM~=2 Reserve Margin (%) 18.2 ' : 3 " 18.3

Potential Additional Resources: ‘ .- - ' S
~Pacific Northwest SR S \1-.'1005(-'1,. :
Pacific Southwest ' * S - I 369 .
Cogeneration, .etec. 4/ R S wp to 276, -
WR - 'S/ ‘ B , o300k
load Managemenx: ‘ - : oo : -
Iotal Additional Resources ' P up t:o 3 953::--, R

Potential Contmgencmes. , - S AR R e
migh rorced Qn:ages 7/ ~ o T o v-1,«,-5.118:_.»:.j."?
Adverse Hydro | o L ea1200
Diablo Canyon 1 & 2 Out I o U L =100
SONGS 3 Qut’ | o e 1000
Worst Case Total - _ S =5,928Y )
Mi of Additional Resources ‘ , R A I

Needed for 5% RM. 8/ ‘ S T, 089
MJ. of Additional Resources : o CoT T

Needed for 7% R.M. 8/ ' ' R - 1‘,7.74“,” BRENN

1. Burbank, Glendale, and Pasadena. '

2. DNom-coincident total; could be 880 MW less in average coincident condltn.ons. ‘
Does not include San Onofre Muclear Generatm§ Station 1 (436 MW) which is
scheduled for maintenance dm.'mg the summer of 7983.

Staff report, p. 74.

Staff report, pp. 56 & 61.

Palo Verde ownership by municipalities 71 MW
Sierra Pacific Power Co. (PGSE) - S0

MVD Load Interruption 80

1981 forced outages, less projected forced outages.
Under worst-case contmgency conditions. -




Table 1116

Assessuent of G?tgugzation Resourc:es
(Megawatts)

PRE - SCE LA "l-"_BGP""l"_"‘Statewide
Peak Demand 16,156 14,264 4461 2,138 674 37, 691 2/

“Hase Case Resources - 20,607 18,012 6,289 ‘ 3 48,714 o
iected Forced Qutages 1,527 1,600 723 o S 3,89
Reserve Margin QW) = 2,926- 2,148 1,105 C198 7. 032:.' o

m—z Reserve Margin (%) - 18.1 . 15.1 24.8 - g SRR

Potential Add:.monal Resources:
Pacific Northwest : ‘
Pacific Southwest
Cogenerax:ion. ete. 3/

r.oad Management 4/
Castaic
Other 5/

Total Addztxonal Resources

Potentlal Contmgencies.
- High rorced Qutages 6/
Adverse Hydro .
Disblo Canyon Unit Out
SONGS Unit Qut :
Worst Case Total
My of Additional Resources
Needed for SXRM. 7/ -
MV of Additional Resources
Needed for 7% RM. 7/

1. Burbank, Glendale, and Pasadena. : o
2. Noo-coincident total; could be 880 MW less in average coincxdent conditions., o
3. Staff report, p. 74. ‘ C .
4. Staff report, pp. 56 & 61. :
5. Palo Verde ownership by mmicipalities = 142M4¥

Sierra Pacific Power Co. (PGSE) 5%

MWD Ioad Interruption 80 .

| 27T MW

1981 forced outages, less projected forced: out:ages.- |
Under worst-case conungemy conditions.




‘I.‘ablé' 111-7 .

Assessment of G;zgggatwn Resources

(Megamtt:s) :

PGSE  SCE  LADWP - SDGSE - BGE St:atemde
Peak Demand 16,765 14,698 4,536 ,23921-75 33931 z/

Base Case: . , e
“BEase Case Resources 20,760 17,998 6,351 2,926 . 48 904“ R
P:oaected? Forced Qutages 1,527 1,600 0 723 141 0 3,991
=2 Reserve Margin (W) 2,468 1,7000 1,092 - 546 = : 5.98_2; L
RV¥-2 Reserve Margin (z) 14.7 1.6 24.1 244 - 254 L1584

Potential Addiricnal Resources._ S PRI SR
faciiic Morthwest I L 1,650.
<bgeneraticn’,- etc.'. 3/

IWR

Load Management 4/

Castaic

Othex 5/

Total Addltiona.l Resources

Potential Cont:.ngencies'
Hgn rorced Q:u:ages o/
Adverse B ,
Nuclear Capacity Qut
worst Case Total ;

My of Additicnal Resources.

- Needed for 5% R.M. 7/ e

MV of Additional Resouxrces
Needed for 7X R.M. 7/

Burbank, Glendale, and Pasadena. ‘ N
Non-coincident total; could be 880 MW less in. average co:.ncident conditxons. ‘
Staff report, p. 74. , ‘ ‘
Staff report, pp. 56 & 61. _
Palo Verde ownership by mmicipalities 142 Mé
Sierra Pacific Power Co. (PG&E 50
MWD Load Interruption 80 |
T2I2MA

1981 forced cutages, less projected. forced outages.‘
Under worst-case contingency conditions.




For 1982, a statewide RM-2 reserve—margxn of S. 8-percent xs?c’ir
obtained if only the Base Case resources are consxdered. Over
2,700 MW of additiomal resources have been identifled which,could
be utilized if neecded. Since system- conditions for this summer are‘:
fairly well known the only contingency examined “for 1982 was: the j‘
occurrence of very high forced outage rates._ Thzs would reduce
reserve margins by over 1,500 MW. About 1,200 MM ot add;tlonal
resources would be required under this situation to maintain a
5 percent statewide reserve margin. However, over twice this _
amount of addltmonal sources has been identlfied Whlch w111 lxkely“
be available this summer. Thus, electric relxabzlity thzs summer

should not be jeopardized.l9/

Similar results are found for 1983 through.1935}” While7tne'

statewide reserve margin based on utility resoanefplans conid
reach very low levels under severe contxngency'conditxons, the
potential purchases and other resources not xncluded 1n these

resource plans appear to be more than adequate to- assure reliable

levels.of service.

10/ The conclusion that adequate supplies exist this summer
contrasts with the more pessimistic view of the May 13,
1982 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 CPP report. The CPP report does not
include the loads and resources of Burbank, Glendale, and
Pasadena, which accounts for almost half the difference
between the 3.9 percent reserve margin found by CPP and
the 5.8 percent reserve margin based on utmlity resource y
plans shown in Table I1I1Il-4.




The worst case scenario analyred‘presents an‘unlikelyi_
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 1983, for example, ‘the most
likely contingencies are the delays;in‘Diablo:Canyone1 and}Z%*

and SONGS 3. Based on 1982“hydro«conditions; an'adVerse'hydro year
for 1983 is highly unlikely. The major contingencies for'198A and
1985 are increased forced outages due to the addition of immatute

nuclear wmits, and” an adverse hydro year. - For these more. 1ikely

contingencies, there appear to be ample resources both w1thin

and out of state to provide substantial capacity'beyond that neededli',"

to meet progected peak,demands.

It is always poss;ble that unanticipated catastrophic changes couldf_ o

render even larger portions of the electric generation unavailable.{-ﬂ.

For example, a major accident at . a nuclear plant whether in L

California or out-of-state, could result in a shutdown order and a

licensing delay encompassxng all nucleaxr plants.' Inis‘would arfectﬂ-‘

1,200 MW of existing capacity and over S, 000 MW of new~nuclear

capacity owned by California utilities. Such far-reacning events-

would also have major impacts on the availability of out-of-state7

power purchases, and present analytical problems-beyond the scopevx

of this proceeding. -




CHAPTER v
FORCED OUIAGE AND MAINTENANCE OF UTILITY PLANTS

An addition of 7, 500 MW of new-generating capaCity over the next
four years will strengthen electric system reliability in
California. At the same time, reserve margins. and system
reliabilicy in general would be markedly improved if existing and
new generating resources were kept available during peak periods.
Adequate maintenance of existing resources is an- area’ that deserves

attention.

During the 1981 summer peak season, California utilities had,a'

record amount of gemerating resources that were unavailable to meet .

peak load requirements. PG&E had 3,152 Mw'on”forced outage~at~timenb

of systems peak, representing about 32 percent: of its thermal

capacity. SCE had more than 2,000 MW or 16 percent of its thermal

capacity on forced outage during the same period

These high (and increasing) forced outage rates are'attributable‘.
to several factors. These include QD) generic problems wmth design,,
manufacturing, and construction 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- (&) poor weather..(7) management and organization oo




problems; (8) the lack of interchangeabilityeof parts;‘CQ)alongg

lead-time for deliveries and‘undependable deliveries- (Td)lactual‘
maintenance~costs exceeding projected allowances under current
forecastxng methods; (11) small wxndows for maintenance during the
off-peak season, and (12) potentlal operational. problems such as
turbine generator failure, steam-generator:tube‘failure, and: .
thermal shock. These factors are dIScussedlln detailoindtne{staffg'

Teport.

In addition to the factors cited above,. immaturzty of new

large baseload facilities scheduled to come Lnto servxce may | |
significantly increase forced outages. These large new unlts may
undergo a substantial perlod of "shakedown" testlng and operatlonvc
before they reach commerclal operating levels. While utilitles
project lifetime capacity factors of approximately 65 percent for_r“
the four major nuclear units, they Wlll llkely operate at lower

capacity levels during early operatlng years.

Another problem with the newer units is that they will cause more" H
"lumpy” outage levels. Utxlitles 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 immaturlty
could divert funds away from normal maintenance-for the older

plants. Thus, it becomes critical that utilities carefully and

realistically assess their maintenance costs during this transxtion,,l‘.h

period.




In response to the high forced outage rates experienced in recent
years, all major California utilities have implemented improved
preventive maintenance programs. Each utility‘s.program appears
adéquate to meet the objectives for which it was designed‘whenfiti

is fully implemented.

An improved maintenance program will not‘necessarily'result"inianf

increase in the yearly plant availability'or capacity factor |
because in order to perforum maintenance in- most Cif not all) cases:
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 occur at a predetermined time. With more scheduled
maintenance, forced outages theoretically should be reduced. How
effective this strategy will be in reducing the torced outages

during the zmaximum peak demand is difficult to predict.

An issue which generated'controversy‘during the‘proceeding“
concerns utility scheduling of preventive maintenance during,peak
periods. It appears that only SCE currently schedules routine
maintenance during peak periods. SCE argued that-it’was-necessary"

to do so for a variety of reasons, ranging from‘productivity~of'

work crews to conflicts in scheduling a large amount of maintenance ‘ 7

during the off-peak season. Notably, in later California Power
Pool reports, SCE does not-: show any-scheduled maintenance during‘
the 1982 summer peak. It therefore appears that’ in actual
practice, SCE has deferred scheduled maintenance beyond the peak;-

demand period this year.




Forecasting Maintenance Expenses

It became evident from the workshops andinearings tha£5Some'.
utilities have consistently underestxmated the level ot
maintenance expenditures reqnired. Approved funding levels based
on utilities' estimates have fallen substantially below actual

expenditure levels.

Forecasting a reasonable cost of maintenance in: ruture test
years is difficult. Future maintenance expenses have generally
been forecasted by both the CPUC staff and the utilities based
on trend analyses using a decailed evaluation of recorded and

forecasted maintenance expendztures. .Brzerly,a‘trend analys;s:'
(1) Eliminates unusual expenses from historical
COSts;

Normalizes recorded expenses to a base’

- year;

Applies a regression analysis to~develop»

future maintenance expense estimates; and

Escalates these expenses by appropriate

inflation factors.




The trended estimates are then supplementedawith‘specific. |
adjustments to incorporate'unusual expensestforecastedito?occur in
future test years. Because actual naintenance costs have’
consistently exceeded test year allowances for mamntenance, the

current methods of forecasting maintenance and- reliablllty expense'

may need revision.

In this,proceeding, several alternative\methods"were fdentified
which could be used for projecting utilxty maintenance expenses_
including (1) indexzng, (2) balanclng accounts, (3) cost-benefxt
analysis, (4) improved trending, and (5) cont;ngency funds.;
However, the general consensus was that thisvcomplex«toplc would
require more thorough examination before changes xn the current _
methods could be recommended. Given the meortance of an adequate‘
maintenance program, this topic should receive further consxdera-

tion. The most appropriate forum would be in each utillty s

general rate case before the CPUC.

Performance Incentives for Increasing Power Plant Reliability

Power plant performance can be improved by developxng,incent;ves |
which induce the utilities to operate and malntalnlthelr plant more

efficiently. Improvement in performance equates,to-higher.avaxl—-‘

ability of supply and thus, greater’reliability1of“seruice.l




. The CPUC bhas already :.mplemented an mcentive program for the

-

operation of SCE's baseload coal plants. Under this program, the ‘
company is forced to bear a greater-portmon of the operatzng rlSRS‘;-
of these plants and thus isigiven‘an,iﬁcentive‘to operate these

plants efficiently. The CPUC is currently:consideriﬁgperformenee
incentives for the SONGS 2 facility. A similar'programﬁsho#ld_be‘
considered for the new Diablo Canyon and SONGS3‘faeilitieswaenf,

they come on line.

During the course of this proceeding, several-utilities urged. that -

should an incentive program be adopted, it be based on each

utility's average system performance rather than performance by :
individual unit. This approach is rejected because it can either ‘f
overstate or understate efficiency by combxning.poorly operatlng
units with better performing ones.  The CPUC staff has made an
extensive analysis of programs to 1mprove power - plant performance
existing in other states. 7This analysxs is detalled in

Appendix E.1 of the staff report.

This report recommends contihuétion‘at this tinme ofthe‘unit-by-."
wnit approach already adopted by the CrPUC. While a;significant‘

amount of information regarding potential changes in this approach :
was obtained in this proceeding, it was inadequate to support b
adoption of a new approach. Further consideration of this toplc _‘
should be given in future rate cases, or in rate base offset

proceedings for mew facilities. - S .r




CHAPTER V
RELIABILITY NEEDS OF END-USERS

The previous chapters in this Teport have established'and‘relied on
systemwide criterxa in concluding that reliabxlity for the 1982 1985
period is adequate. Another perspectlve in’ evaluating relxabxlxty
is from the perception of the end user, who' nay demand a higher
level of relxabilzty'or accept a lower level based on other o _
criteria. The CPUC and the CEC began this proceeding, at least in
pare, because of concern expressed by commercxal and xndustrial
customers over possible interruption of servxce.: Many companres-
were represented in the proceeding, either directly or through

associations.

For certain customers, disruption of any kind could leaa to serious.

economic, health, or safety concerns. Most hospitais} for‘example; i
have emergency electric generators. Other customersehare taid"for
specially dedicated dual service lines to tap~pcwer”frcm-a‘wider |
service area and reduce the possibilities of. dzsruptmon. However, '
other customers way be- willzng,to accept a lower level of

relzabmlxtyl/ in return for lower rates.

1/ Parties generally accepted the 1dea that the customer who '
demands a higher level of reliability than systemwide

criteria indicate should pay for it. Conversely, the
customers who accepts less reliable service should pay .
less for it. This concept was only briefly explored in
this proceeding and should be analyzed wmore fu ly in
future proceedings.




Utilities nust make a sufficient investment in the electric 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, or even feasible to expend ratepayer money for

the benefit of a small class of customers. Finding this balance isn‘

difficult.

As stated earlier in this report the utilities 3eneral planning
criteria provide for higher levels of reliability for largerk
customers, in terms of redundancy in transmLSSion and distribution
systems serving those loads. This appeared to be based on broad
general principles.'rather.than detailed‘planning;criteria,
Utilities often may serve more than one class ofchstoners.on a

single distribution system. While they~may ‘make subgective

judgments as to the needs of each customer class.,there seems to

be a paucity of data on this poxnt.

As previously indicated in this report, in the last five years
approximately 90 percent of customer interruptions were caused by
distribution line outages, and the remainder were caused by
transmission line outages. The 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 customerS‘experienced transmission‘and o
distribution failures, or how often and how long they: experienced

them. This report therefore recommends that the utilities collect




data to determime which classes of customer-are adversely affected
by transmission and distribution outages, and the ftequency_‘

and duration of the outages for each class. Fron”this‘data,"
further studies can be undertaken to determine'whether reliabxllty'_

for a particular customer class should be enhanced and how‘that

may be achieved.

As indicated by the data, power outages historically have been ”?"
caused by transmission and distribution failures ~and not generatxng
failure. While a great deal of attention by the—utxlxtles and
certain customers has been focused on the adequacy of generation.__
equal attention should be 31ven to the reliabllity of the | |
transmission and distributxon system,Z/ Reliabilxty issuea
encompass a broad range of subjects covering all. aspects of the .

system, and should be analyzed completely.

2/ Robert Burt of the California Manufacturers Association7summedﬂ'ﬁn“dj
up this view well: _ o L

”

...there seems to be a passionate utility

interest in generation reliability indicated by
exhaustive study, reams of data, substantial dollar
investment. There seems to be little utility
interest in T&D reliability. There seems to be
little study, little data available on it, and any
expenditure to improve it tends to be. zncidental
to other utilicy action.”" (Transcript, p. 383).




The information in this study should give confidence to end
users in California that overall reliability of service
is high. The combination of adequate generating plants,

interconnections with other utilities in—state and out-of-state,

and mild climates contribute to high levels of dependable electric:‘,~”

service for eustomers.




CONCLUSION

This study has analyzed . electric'utility system reliability'during,fd'
the period 1982 to 1985'and concludes that under all reasonably
foreseeable contingencies, adequate capacity is anticipated
without undertaking extraordinary actions. In‘most-ot‘the o
contingency Situations. the utilicies'’ - current resource plans are
adequate to maintain minimum Teserve margins. Information )
presented in this proceeding indicates that substantial amounts oft
purchased power within California and from out of state will be‘

available to supplement supply. While these increases are not

always included in current studies assessing supply aoequacy, they“‘A

should be in order to realistically assess reliability; These
purchases, together with capacity‘additions-from'smaiiipower .
generation, conservation, and load management wilIfmote than
adequately ensure sufficient capacity for the next fout yeats; it
should be emphasized that systenwide reliaoility‘is‘notineasuted
solely by the adequacy of the generating'syStemL, The|adequacy or
transmission and distribution capacity is anOtner ve:yjimpottant :

factor in evaluating reliability.

The study has served several useful purposes. In»assessing'

intermediate term reliability, a number of issues arising-in.other"’

proceedings have been brought together andsplaced intofthe_conte?tﬁ 5

of systemwide electric reliability. Thevinterrelationsnipsnofk"
resource planning and reserve margins, maintenance7fundingfand"‘

.-




power plant performance, and available resources and transmission
capacity have been analyzed as a whole in assessing statewide ~

reliabilicy.

The study has also identified areas which-deserve‘further enalysis;‘;

Significantly, there is a need’to‘develop'Sophisticated‘methods'for.‘
analyzing reliability of transmission and distribution systems.
This study focused primazily on the adequacy of the generation |

system«because of the dearth of comparable information on,the =

transzission and distribution system.

Moreover, there is a need to develop criteria which indicate how a
utility should invest its dollars to improve reliability. Other i'
areas which deserve further study include the adequacy ot current
naintenance funding methodologies; the continuation of uuit-by-unita
incentives to improve baseload power plant pertormance, and‘thev
impact of transmission and distribution failures ou‘sﬁecific
classes of customers.  In addition, this reportirecommends_ .
further amnalysis of expanding customers'~optious'for leuels 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 appropriate action‘ if

necessary, to supplement capacity. It is therefore recommended

that assessment of electric system reliability be continuously

updated on an ongoing yearly basis.
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Table A-{
Utility Resources

At Time of Peak Demand'

Average Hydro
1982

(Megawatts)

$ /1
IAIWP ;3 SDGSE ; BURBANK

: Fuel Type

011/Gas
Combined Cycle
Combustion 'mrbine
Coal

Nuclear
Hydroelectric
Geothermal
Cogeneration
Wind

Solar
Purchases

TOTAL

3141 1943

76 273
1076
0

1499 2/
- 63

w3 43
6215 2522

74

17
98
53

206

92

! : 8 }
1 GLENDALE ; PASADENA ; STATEWIDE ;

21687
1110
1518
2707

0
8696
- 908

345
4.

4233
41208

1/ Source of data:

Genera]. Order IBI-B October 1981.

’Z/ Does not include 626 m of Castaic punped storage plant: bhich would be available (;9 other utilltles.
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Table A-2
Utility Resources : T
At Time of Peak Demand ' -
Average Hydro - ' '
1983
(Megawatts)
: - : 3 t 5 t ] P ! :
: Fuel Type t PGSE ¢+ SCE  : [LAIMP : SDGRE BURBANK GLENDALE , PASADENA ; STATEWIDE
011/Gas 7193 . 8939 3141 1743 w8 N7 206 21487
Combined Cycle ' 1012 : : 98 : 1110
Combustion Turbine - 403 587 - 76 273 7% 53 - 52 1518
Coal . 1624 1006 - ' o - 2630
Nuclear 1/ 3065 1962 116 440 3 3 2 2991
1 Hydroelectric | 7030 %4 1503 2/ ' - N o %77
3  Geothermal 1234 41 . , . 1275
' Cogeneration - 262 72 50 . 63 . ' ' : ' S 447
Wind 1 9 - S ' : 10
Solar : : , o ' - ' '
Rurchases - 1000 2048 423 2% 45 .68 k] - 3934
TOTAL S w8 a8 63 2813 20 339 36 4w
_I_/ Includes 15 Hvl SCPPA purchase by SCE resale customers; does not include SGQCS l v.hich is scheduled to :
be out for mainténance, ; _ _ . T :
2/ Does not includg 626 Mw of Castatc pmped storage plant. - e
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Table A-3

Utility Resources
At Time of Peak Demand
' Average Hydro.
1984 .

(Megawatts)

i
B 1

Fuel Type ' ,  JADWP : SDG&E x.BURﬂANKSGlﬂ{MEIPASAMlSTATBﬂDEI

0il/Cas I 34 1643 128 17 . e 21322

Combined Cycle o o . 98 1110
Combustion Turbine : 403 87 76 2713 74 53 .- 7/ - 1518
Nuclear 1/ - ( : 232 527. .. 6 6 9 635
Hydroelectric ' “S52 504 2, o T o ' 910
Cogeneration oM 2 50 - 63. o . N
Wind o 1 N e o 17
Solar L ' L S o R |

- Purchases . : 1000 A} 350 - 431 45 .68 - 56 - - 4134

TOTAL 20607 18012 6289 293 . .253 . %2 2% 4874

, I/ Includes 3011-' SCPPA rchase by SCB resale customers. T T
7 .'2/ D:)es not mclude 626 }M of Castaic punped Storage plant.




Table A—fl.

Utility Resources
At Time of Peak Demand
Average Hydro
- 1985

(Edegabatts)

! : 3 t ' t N v 3 - 3
H l‘\lel'l‘ype : 1 PGGE 3 SCE 1 LAIMP SIII.E:BURM&( zQ!BiD\!E:PASADEI%:STATl-NIDE:

011/Gas 3 - ney 8579 3141 1443 128 117 16t 20762
Combined Cycle ) ' 1012 - o ' ' : 98 o 1110
Combustion Turbine - 403 587 - 76 2713 74 - 53 . 52 - 1518
Coal - ' « 1612 894 o o , 2506
Nuclear 1/ : 3065 - 2513 232 527 -6 » 6 - ol
Hydroelectric - 7193 1984 1528 2/ ' I ‘ S

Geothermal ' _ 1459 1 : -

Cogeneration & 72 130 63
Wind ' 3 28 o '
Solar . , 10 ' o

Purchases = - - 1000 12500 350 620

WL 760 17998 6B 9% 25

- 1/ Includes 30H~' $6PPA purchase by
2/ Does not include 626 M of Castaie

v -
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QEINIQN
In Order Instituting Investigation 89 (OII 89) and CEC

Docket No. 8l-ESR-~l, the California Public Utilities Commission
(CPUC) and the California Energy Commission (CEC) instituted'a |
joint investigation to assess the adegquacy and reliabilxty of the
State's electric system for the period 1982 through 1985.. All ‘
electric utilities within the jur;sd;ct;on of the CPUC'were made
respondents. By Decision (D.) 93323 dated July-22 1981. Pacific
Power and Light Company., Sierra Pacific Power Company, and CP
National Corporation 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 capaczty during 1nit1al years of
operation, high forced outage rates at some’ existmng plants,.and
the adequacy of the transmission and dlstrlbutzon_system._ In |
addition to the. staffs, the utilities, members: of the“puﬁlic;'and
representatives of user groups paxficipated in the workshops.,

In November 1981, a draft report prepared by” the staffs of
the CPUC and CEC was issued and se:SZd on all parties. The report,
entitled "Joint CEC/CPUC Staff Draft: scaff Response tc Committee
Order for Eearings on Assessment of Adequacy of Electric Utzlzty
Systems 1982-1985" was intended to provide the focus for d;scussmon
and for definition of issues in subsequent hearings. ,

To determine the level of participatdon and identify the
issues. a prehearing conference was held Dece r 4, 1981;_in:
Sacramento before Russell L. SChweickart Chairman of the CEC,
Commissioner Victor Calve of the CPUC, and Admiédstratlve Law. .
Judge (ALJ) Burt E. Banks of the CPUC. At the erhearing conference"
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it was determined that Phase I of the proceeding would be quasi— i
legislative with hearings to begin in January 19821/' A,Prehearinq
Conference Report and Order dated December 14, 1981 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 hearing. .

Hearings were held January 11, 12, and 14, 1982 in San\
Francisco. Participating were Southern California Ed;son, Pacific
Gas and Electric Company, San Diego Gas and Electric Companyr
Los Angeles Department of Water and Power, Sacramento Municipal
Utilities District, California Department of Water Resources,

Santa Clara Manufacturing Group, Sierra Club, the C;ties of Anahe;m,
Riverside, and Colton, and the CPUC and CEC staffs.

On Janvary 19, 1982, a hearing report was issued. giv;ng the
parties until February g, 1982 to comment on the mater1a1 presented
during the Phase I hearlngs. '

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

the CPUC and CEC staffs, electric utilities, and 1nterested part;es,
the Committee of Victor Calvo and Russell L. Schwelckart prepared

a report entitled "Joint Investigation into the Reliabzlity of
California's Electric Power System." (Hereafter, the. "Comm;ttee
Report.") We hereby adopt the Committee Report, attached as '
Appendix A. , , <

The Committee Report concludes that, under all reasonably

foreseeable contingencies during the 3982 to l985-period adequate
capacity is anticipated to meet projec d peak demand without ,
undertaking extraordinary action. In re ching this conclusion, the
report separately‘dlscusses the adequacy of the transmission and
distribution system, and the generation sys,em.‘ )

l/ If further hearings proved necessary, these would be quasi-‘
judicial and designated as Phase II.

3=
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The Committee Report begins by defining reliability'criteria
to assess the adequacy of the tramsmission and distribution. system
and the generation system., Although most of the discussion in this
proceeding focused on the- reliability of the generation 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 ir the past have been due to distribution—related problems,,
with all the remaining outages due to transmission system failures._

The lack of focus on transmission and distribution reliability
was largely due to the absence of sophisticated measures of assessing”'
such reliability. The Committee Report recommends that improved
measures be developed for assessing, first, reiiability o£7the trans-
mission and distribution system and, second, the effects offtbe~
transmission and distribution system on overall.system3reiiability;,
Based on the available information, the transmission and distribution
system appears to be adequate both in terms of having«sufficient”
¢capacity to deliver power to augment 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 be among the best in the nation.

One of the major issues in t proceeding centered on’ the:
appropriate reserve margin criteria to\use in assessing the adequacy
of the generation system. The Committe® Report specifically identi-
fies the methods used to define reserve rgin'criteria in’order to
prevent any confusion regarding the basis the repert's concluSions.
This report uses a short-range reserve margi based 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 repo 3 uses a statewide
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reserve margin criterion as the 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 targets. Purthermore, to obtain meaningful‘
statewide reserve margins, additional resources not,ordinariry inf
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 1985 period was defined. .ThecbaSe.case'pre;;i
sented in the Committee Report was modifiedtfromﬁtheione‘in the'
staff report to include more recent information about‘current“con;
ditions as the 1982 summer approaches. The. modificationn‘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 provide additional capacity~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 committing to long-term.c tracts. A.Southern California.
Edison (SCE) witness testified that SCE has recently refused offers
by othexr utilities to sell firm capacit preferring to wait until’
the power is needed. | ‘ S

Based on the utility testimony'and ther information presentedr
in this proceeding, the Committee Report co: ludes that this practice
of reliance on short-term purchases is reason ble. Since these pur-
chases are not covered bylong-term contractsét%:y do not appear in

A

utilities' resource plans and reserve margin cal ulations. Studies
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which assess adequacy of supply based solely on utility resource
plans without considering the availabilityiof short-term purchased'
power significantly understate the adequacy of supply; o
Other sources identified in the Committee Report. which could
yield additional supplies include cogeneration and small power pro--
duction where investment or contract commitments have not yet‘beenl
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 could potentially'occur"
in the four year period were also examined, These contingencies '

include delays in scheduled plant additions, adverse hydro~conditions,c.

and higher than projected forced outage rates for both existing and
new plants. ‘

After analyzing the base case scenario, the availability of
‘additional resources not in utilities' resource plans, and’ potential
contingencies which may occur during the four year periodr the .
Committee Report concludes that even under worst case<conditions,
sufficiert resources should be available'to~California ntilities to
adequately meet projected demand. The‘reportlfurther concludes that
while 1982 is the c¢ritical yeéar in which contingencies could have
the most adverse effect on system reliability, sufficient resources
are available to meet demand without taking extraordinary action.

Two contingencies are singled out for detailed discussion
in the Committee Report: high forgfed outage rates at existing
plants and lower than expected availability of new_immature'plants.
The utilities indicated that maintenance practices for existing
plants have improved. However, all p:\ties agreed that since actual
maintenance expenses have consistently exceeded projected expenses.
maintenance practices and the methodologiel used to project ‘main-
tenance expenses should be re-examined. Th Committee Report makes
such a recommendation. SCE took exception €0 staff's recommendations

that scheduled maintenance be deferred past.the\fummer peak._ How-h

=6=
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ever, in more recent California Power Pool reports, SCE does not
show any maintenance scheduled during the summer peak of 1982.

Continuance of power plant performanee'incentives‘op a unit-
specific basis to increase reliability is recommehaed!by”the
Committee Report, notwithstanding certain.utilities‘.objections.
Insufficient information suppeorting other methods was presented
to lead to a different recommendation. _

The £inal chapter ¢f 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 and dis- kﬁ;
tribution reliability should be made, égixwﬂwv e e

A»444v0w0“1:7
27*‘“5‘Az:f§§:feﬁztt concludes with%@%c mﬁéﬁggtionsAto examine jAhJ J% :o

several issues in further actions. | : | |
Pindings of Fact | | ‘ o %

l. The purpose ¢f the joint investigation initiated by
the Califormia Energy Commission and this Commission wasvto«asseSS
the adequacy and reliability the State's electric system for
the period 1982 through 1985. \ '

2. Factors most likely td, reduce electric system reliability
in the 1982 through 1985 period a delays in scheduled operation
for major gemeration projects, high\forced outage rates of new
immature units and greater than proje ed forced outages of
existing thermal capacity. o '

3. A comprehensive study of electgic system reliabllity
assesses the adequacy of both the generatio -system and the .
transmission and distribution system, ‘

4. Most studies of electric system relia ility~£ocus on
the ability of the generation system, rather than the- transmission
andﬁdistribution system, to provide adequate sexvice partly*-~
because of the absence of sophisticated measu:es-tofasv”ss[the"'
latter. '
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S. In evaluating the adequacy of the_generation svetem, 
reserve margin criteria are often used. _ o '

6. Short~range reserve margins as defined in the COmmittee
Report are appropriate for evaluating generat:on,reliability in the -
1982 to 1985 period. ,

7. Statewide rather than lndividual utility reserve margin
criteria are the relevant criteria for assessing generation system
reliability. : ‘ _

8. To obtain meaningful statewide reserve margins, resourceS'
contained within utilities' resource plans and additional resourceés
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 capac;ty~when needed
during peak demand periods. ‘ '

10. Other sources which, in the aggregate, could yleld _
additional supplies beyond that included in util;tles resource
plans include cogeneration, small power production, and load
management. o

11l. sSufficient resources should be available‘td‘California 
wtilities to adequately meet proje ted demand even: under worst o
case conditions.

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

13, TForced outage rates of existing plant for some.
utilities have been increasing in recent years.

Conclu n W "

1. Under all reasonably foreseeable
the 1982 to 1985 period, adeguate capacity is nticipated‘tormeet
projected peak demand without undertaking exxrabrdinary-action.

2. Based on available information, Califdrnia‘s trans- -
mission and distribution system appears adequate'bOtﬁ.in‘terms of
having sufficient capacity to deliver power to augm nt supply;
and in terms of withstanding single-contingency tran .Sssion '
line outages without causing electric service‘inter \s) ien;“
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3. No further hearings in this proceeding are
necessary. _ |
ORDER
IT IS ORDERED that the Committee Report issued thzs
date attached as Appendix A is adopted.

This order is effective today.
Dated JUN 214982
California.

. at San Francisco, -

JOHN. E 'BRYSON
' President - -
© RICHARD D c;mvmm
LEONARD M. GBIMES. JK _
~ VICTOR-CALVOQ- 7 i o "
. PR&CHJJ&C:GEENV~,91~~ Do
‘ Commmoners TR
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