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BEFORE THE PUBLIC UTILITIES COMX!SSION 

In the matter of the ~p~lication 
of PACIFIC GAS AND ELECTRIC 
COMPANY for a certificate o~ 
public convenience ~nd necc~sity 
to construct, install, operate, 
maintain, and uze Unit 20 at The 
Geysers Power Plant, together 
with transmission lines and 
relat~d racilitics~ 
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Ap~lication 82-05-50 
(Filed May 2i, 1982) 

!n tnis application Pacific Caz and Electric Co~pany (PC&E) 
seeks a certificate of public ~onv~ni~nce ane nec~szity (CPCN) under 
?ublic Utilitiez (PU) Coce § ~001 and the Com~ission·s Cer.~ral Order 

4t (GO) 131-3 declaring that present and ~uture public convenience and 
necessity r~quirc or will require the construc~ion, installation, 
operation, ~~intenance, and IJS~ o~ unit 20 at the Ceysers Power ?lant 
(Geysers) together with transmi~sion lin~s and related ~acilities. 
Th~ Ceyserz ~rescntly con:izts of 15 operating lJ~it~ w~th a total ~et 
'capaoility of approximately 909,000 kilowatts (%W)~ Exizting unit~ 
are located in a portion of The Geysers Known Geothermal Rezourcez 
Area (KCRA) in north~ast~rn Sono~a County and southwe~te~n Lake 
County about 75 mil~s north of San Francisco. Unit 17 became 
operational on D~cember 18, 1982 and Unit 18 on Febru~ry 15, 1983. 
Construction of Unit 16 began in Jun~ 1982 and is schedul~d for 
commercial operation ~n i985. Unite 17 and 18 ar~ locat~d in Sonoma 
County, and Unit 16 i~ located in adjacent Lake County. These three 
units add 330,000 kW of net generating capacity to bring the total 
installed capacity at the C~yserz to 1,239,000 kW in 1985. 
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A.82-05-50 ALJ/~~/vdl ** 

Unit 20 is ~ubjcct to the juris~iction of the California 
Energy Resources Conse~vation and Development Commission (CEe). An 
Application for Certificate (AFe) ~as submitted to the CEe on 
March 29, 1982. By letter dated April 16, 1982, the CEC staf~ 
notified PG&E that the AFe for Unit 20 w~s accepted for further 
processing. Six copies of the AFC were forwarded to the Co~m1ssion 
under cover letter catee May 13, 1982. On Febru~ry 9, 1983, tbe CEe 
issued its decision granting the APC fo~ Geysers Unit 20. 

One of the p~incipal disputes in the certification 
procedu~e before the eEC ~as the necessity and timing o~ const~uction 
of a new collector line to be built in the Ceysers KGRA. The issue 
was whethe~ the line ~hould be built in 1986 or i988, with the 
company favoring tbe latter date and the CEC staff the form~r. The 
parties stipulated and the CEC agreed in its final decision in 
February 1983 that PG&E would file an application to build the 
transmission line in July i983 with the appropriat~ agency, the line 

tt to be ope~otional in 1986. This assumed that ru~the~ wo~kshops to be 
conduct~d indicatec the need :or the ~a~lie~ construction date. PG~E 

agreed to assum~ the burden of proo~ if it dete~mineG that the 
evidence supported const~uction in 1988. 
California Environmental Quality 
Act (CEOA) Reguirecents 

On July 2, 198i, the Re50u~c~S Agency certifiec th~ CEe 
cite certification process as an Environm~ntal !mpac~ Report (EIR) 
equivalent. This addition of California Administrative Cod~ 
§ 15192(k) to the Sta~e EIR Guidelinec acds the CEC's pow~r pl~nt 
site certification process to th~ list of prog~ams exempt from the 
EIR process. We have revie~ed the CEC decision and conclud~ that the 
mitigation measures ~dopted will reduce the environm~ntal impacts to 
an acc~ptable level. 
?G&E'z ?ropezal 

Propo=ec Unit 20 is located in eostern Sonoma County in the 
northwest quarter of Section 28, Township 11 North, Range 8 ~est, 
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e Mt. Diablo Base and Mer-idian. The Socr-ates Mine supplemental fill 
disposal area where PG&E pr-oposes to dispose of approximately 65,000 
cubic yards of excavated mater-ia1 is located in the sou~hea~t quarter 
of Section 33, Township " North, Range 8 West, Mt. Diablo Base an~ 
Meridian. The Proposed Unit 20 site is on an east-west trending spur 
ridge nor-theast of Big Sulphur Cr-eek at an elevation of appr-oximately 
2,900 feet above sea level. Maps showing the location of the 
pr-oposed power plant, fill disposal ar-~a, and tr-ansmission line, wer-e 
attached to the application as Exhibit A. 

Unit 20 will have a net normal operating capacity of 
approximately "0,000 kW. It will consist of a two-cylinder, four-
flow steam-tur-bine with a nominal gr-oss rating of "9,000 kW at a 
steam flow of about 2,000,000 pounds per- hour, a steam prezsure of 
'00 pounds per squar-e inch (gauge), a steam temperature or 
approximately 338 degr-ees Fahrenheit ane a turbine oack-pressure of 
appr-oximately 3 inches of mercury (absolute). The generator will be 
a 137,800 kilovolt ampere (kVa)~ 13,800 volt, hydrogen-cooled, three-
phase, synchronous unit. Other major components include a surface 
condenser with stea~ jet ejectors; condensate pumps; a mechanica1ly-
induced draft, cross-flow cooling tower; noncondeosib1e gas removal 
equipment, a Stretford hydrogen su1ride aoatement system, and other 
appu~tenant and related facilities. If necessary to meet applicao1e 
air quality standa~ds, PG&E will install secon~ary HzS abatement 
eQuipment. !~ansformation will consis~ of one '37,000 kVa, 13.8-230 
kilovolt (kV), three-phase oil and air cooled main transformer. 

The Unit 20 site is adjacent to PG&E's Unit 12 230 kV 
transmission line. PG&E will build a 100-!00t tap from Unit 20 to 
Tower 1/9 of the Geysers 13 tap. This line will be strung with 1,~31 
kcmil aluminum (AAL) conductor. About 0.6 miles of bundled 1,~3' 
kcmil AAL conductor will be strung on the vacant position (circuit 
No.1) of the Geysers 13 tap to connect to the Geyzers 9 and ,~_ 

Caztle Roek Junction 230 kV line. 
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. 
Two tranzmission tap towo~s ~ill be ins~alled, one at C~it 

20 and the other at tne Geysers 9 and i~ Cas~l~ Rock Junctio~ tap 
10cot10n_ The existing ~uspension tower at location 1/9 of the 
Geysers 13 tap will be replaced with a ~ew d~adcnd tower_ ~o 

addition~l right-or-way is needed for these new ~aci:ities_ A 
minimum 3C-foot ground clearance will be ~aintained as required by 
GO 95. 

The heights of two existing suspension tower~ on the 
Geysers 13 tap will be increased to clear gracing to be done for 
Unit 20. 

Contracts for oajor equipment have been or will be awarded 
on the basis of competitive bids. Field inst~llation of equipment 
and construction work will oe performed by contractors also selected 
ofter competitive bidding. ?G&E will be responsible for the project 
design and will supe~vis~ construction activities. Construction was 
scheduled to begin March 1983 in order to b~ine the unit on-line by e March 1986. 

The construction of Unit 20 will involve site preparation 
activitiee, ~oundation construction, structure erection, and 
electrical and mechanical equipment installation. A leveled fenced 
area ot approximately s~ven acres will be established by excavating 
soil and rock material and disposing of this material at two till 
dispos~l loca~ions. na~ely on-site and Socrates ~ine. The fin~l 
plant site elevation wi:l be ap?ro~imately 2,825 feet above sea 
level. The major structurez to b~ built are the turbin~ building, 
cooling tower, electrical switchyarc, and the hydrogen sulfide 
abatement facility. 

Safety Considerations 
Safety conzicerations 3r~ an integral part of plant design 

requirements. Unit 20 will incorporate appropriote seismic design 
requirements and will have ~n adequate fire fighting water zupply 
system. The unit is designed to operate unattended and will have 
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control devices to chut down the plant in the event of ~rncrgcncy or 
abnormal operating conditions. 

Eme~gency st~ndby ?ower ~ill bc su~plied by a 21 kV 
distribution line to be installed on wood poles s:arting from an 
existing line nea~ Unit 13. 

Because the unit will be part of PG&E's integ~ated area I 
system, electric loads to be served by the unit will be met from 
other system power zourccz during periods ~ben Unit 20 is on a fo~ced 
or scheduled outage. 

Steao Su~~ly 
Geothermal steam to be used in Unit 20 will come from a 

proven geotherm~l steam field developed by Union Oil Company of 
California (Union) on certain of its Big S~lphur Crec~ leasehold 
properties in Sonoma County. PG&E will purchase thi~ stea~ from 
Union in accordance with the terms o~ an agreement between ?C&E and 
Union dated May 11. 1970. This agreement has previously been filed 

4t with the Cornmission as part of the Unit i1 certification proceeding 
(Application 53127). Union under the same agreem~~t zupplies the 
steam for Units 1 through 12, Unit 14, and Units ~7 and 18. The 
ag~eem~nt al~o provides that Union is to ~ontir.ue development of 
stearn on its leaseholds to allow installation o~ additional 
geothermal units as lone as exploration proves sufficient additional 
steam zupplies a~e available. 

Based on experience with ey.isti~g wells and test data f~om 
three wells already drill~d by Union for Dnit 20~ PG&E's ~eservoi~ 
engineering consultants have advi~cd ?G&E that Union's steam reserves 
appea~ to be sufficient to supply Unit 20 over ~ts expected life of 
30 years. (The CEC concurred with this on April 26, 1982 in an 
~Order on Availability of Commercia! Rcsourc~".) 
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Cost of the Propoced Project 
The estimated cost of the gener~ting unit and ste?-Ur 

transformers at the tim~ of PG&E's a?plication was $105,000,000. 
Cost of the transmission tap line was estimated to be $636,000. 
These esti~tes reflect projectec :aterial and labor price escalation 
through the completion date of the project. A detailec breakdown 

/ 

of the project cost is shown in Exhibit F-l attached to the application. 
PG&E will be required to report on cost monitoring. We expect to 
limit the r~te base treatment for this ?roject to the estimated costs 
provided in this proceeding since these .lre thc figures used to 
justify the project, absent a strong showing by PG&E that higher 
costs were reasonable. 

Exhibit F-3 attached to thc application lists the estimated 
generating cost per kilowatt~hour (kwh) bascd on the capital cost 
estimate and the projected stcam p~ymcnt, by year fro~ 1986 to 2015. 
The 1986 cost is estimated to be 66.4 :ni11s per kWh. 

tt The steam payment is calculated each ycar using a formul~ 
which. among other things. is sensitive to fossil fuel price and to 
the relative proportion of total energy supplied by fossil~fuel plants. 
Thus, a reduction in the price of oil or gas would cause ~ reduction 
in the steam price. Likewise displacement of fossil fuel gcner~tion 
by such things as renewable resources or coal plants would also act 
to reduce the steam price. In ~ny even:, the formula is zo constructed 
ehat ehe see~m price will always be less th~n fossil~fucl generation. 
An explanation of the steam price formula is ~ttached as Appendix A. 
In its decision granting the ArC for Geysers Unit 20, the CEC found 
that: 

"Geysers Unit 20 constieutcs a preferred resource anc. 
a viable electrical supply alecrnativc. Xoreovcr. the 
proposed facility comports With the policy directives 
enunci~tcd in the Bienni~l Report and is in con£o~ty 
with the 12-yecr forecast of statewide and service area 
electric power de~nds most recently adopted by the 
Commission pursuant to section 25309(b) of the Public 
Resources Code. The Conwission ~ur:her finds that the 
plant will operate in a rcasonabl~ efficient manncr over 
its 30~year economic life." (?13) 
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In its decision granting the AFe for Geysers Unit 20, ~~e CEC 
found that: 

"Geysers Unit 20 constitutes a preferred resource and 
a via~le electrical supply alternative. Moreover, the 
proposed facility comports with the policy directives 
enunciated in the Biennial Report and is in conformity 
with the l2-year forecast of statewide a~d service area 
electric power demands ~ost ~eecntly adopted ~y the 
Commission purs~ant to section 25309(b) of the Public 
Resources Code. ~he Commission further finds that the 
plant will operate in a reasonab!y efficient ma~~er over 
its 30-year economic life." (P.1S) 
The CEC also stated: 
"Geysers Unit 20 will cost approximately $105 million to 
construct. It will, however, produce electricity at less 
than one-half the cost of oil-fired generation and will 
save $84 million in an.~ual oil costs (!I..ay 3 RT 98-99). 
It therefore appears to be an economical source of electrical 
gener~tion and should not result in adverse r~tepayer 
impacts". (P.17) 

Financial' Con's'id'erations • 
The financial ability of PG&Z to conztruct and operate the 

proposed unit is eemon~trated by ~he financial infor=ation attached 
to the application as ~Y~ibit G and by PG&Ets ?Jmual Report to the 
CO~~i5sion for the year ended 1981. PG&E proposes to finance the 
construction of Onit 20 by using, to the extent available, money in 
reserve, funds not re~~ired for L~ediate use, and the proceeds of 
~~e issue and sale of such stocks, bonds, notes, or other evidence 
of indebtedness ~s the Commission shall here-after a~thorize for 
that purpose. 

Rates to be charsed for electric service to be rendered 
by the proposed ~nit ~re the PG&E syztem electric =~tes now in effect 
or as may be authorized by the Co~~ission in the future. 
Additional Support for Authorization 

PG&E's operating experience wi~~ the existing units at the 
G~yscrs has b~~n an~ continues to be satisfactory_ Union has ~roven 
geothermal stearn reserves in the area of the proposed unit and has 
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Financial Considerations 
The financial ability of ?G&£ :0 construc~ and o?er~te the 

proposed unit is demons:rctcd by the f~~ancial information attached 
to the ap?lic~:ion ~s Exhibi: G a~e by ?G&E's &~nual ?~?ort to the 
Co~ission for the yQG~ end~c 1981. ?G&E proposes to finance the 
construction of Unit 20 by ~Ging. tc the ext~n: available, ~ney in 
reserve, f~~cis not rcq~ired for i=mcciate usc, and the ?roceeds of 
the issue ~nc sulc of such stoC~$, bones. notes, or other evidence 
of indebtedness as the Co~ission sh~ll ~ereafter authorize for t~t 
PU=?OSC. 

Rates to be ch~rgcd for clec:r~c scr/icc to be rendered 
by the proposed ~i: arc tn~ ?G&E sys:c~ c:ec:ric rates no~ in effect 
or as oay be authorized by the Co~i$sion in the future. 
Addition~l Su~~ort for Authorization • 

?G&E's operating cy.?ericnc~ ~ith the existing ~ni~s At the 
Geysers h~s been and contin~es :0 oc sat~s:ectory. Vnio~ has proven 
geothermal s:~am rcscrvc~ in th~ crCD o~ the ?roposed ~i: and has 
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The Co~~ission staff has ~rought up th~ question of the 
applicability of Assembly Bill CAB) ~242 (Chap~er 1253, 1982, adding 
PU Code §§ 1003 et seq.). This bill adds certain n~~ requirements 
for filings for ccrtific~tion for projects such az the present one 
and also provides that the Commission may appoint a ~oa=d to oversee 
the project if it determines that potential problc~ exist with 
respect to the requirements of the Act. In the case of applications 
subject to the Warren-Alquist Act (G.C. 25500, et seq.), these 
requirements are limited to paragraphs (~), (c), and (d) of PU Code§ 
1003. 

The present application was filed on ~~y 21, 1982 before 
the effective date of AB 3242. A review of ~e application does not 
indicate any potcn~ial problems with respect to the provisions of the 
new statute. However, we will require both the applicant and the 
Co~~ission staff to file with the Co~ssion within 90 days of the 
date of this order an analysis of that question. 
Finding's of' Fact 

• 1. PG&E seeks for Geys'ers Unit 20 together wit.~ transmission 
lines and rel~ted facilities, a CP~l from the Co~~ssion under 2U 
Code § 1001 and GO 131-2. • 

2. Unit 20 i~ ?ropos~d to h~ve a net no~l capability of 
110 , 000 kt-1 .. 

3. Unit 20 is adjacent to PG&Efs U~it 13 230 kV transmission 
line. A 100-foot tap fro~ Unit 20 to ~ower 1/9 of the Geysers 13 tap 
strung with l,~3l kcmil AAL conductor will ~e ~uilt. ~~out 0.6 miles 
of bundled, 1,431 kcmil ~AL conductor will be strung' on circuit No. 1 
of the Geysers 13 tap to connect to the Geysers 9 and 14 Caztl¢ Rock 
Junction 230 kV line. ' 

4. Transr~ssion tap towers will ~c installed at Unit 20 
and Geyzers 9 and 14 Castle Rock Junction Tap location. The suspension 
tower at location l/9 of the Syers 13 tap will be replaced with a new 
eeac1ene tower. 

5. 
6. 
7. 

':he 
The 
The 

CEC accepted PG&E's APC for Unit 20 on April 16, 1ge2 • 
eEC certified the final EIR on February 9, 1983. 
CEC, in granting PG&E's APC for Unit 20, has 
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(lpp:ic~bili ty of A~~c::w1y Bill (;'.3) :3 242 (Cha';:)tcr 1253 I 1922, aeding 
PU Code 35 lOO~ ct s~q.). ~~i~ bill aces certain ~ew req~i:cme~ts 

and also prC'lie0S that the COi.~iszio~ ~ay appoint a bo~rd ~o ovcrze~ 
the project if it e~t0~,ine~ tha~ pc~cnti~l problems exist with 
rczpect to the =~q~ir~mQntz of the Act. In the cas~ of applications 
subject to the Warren-Alquist A~t (G.C. 25500, ct ~eq.), these 
rc~uire~e~tz arc :i~itec ~o paragraphs (b), (c), ane (d) of PO Code; 
:003. 

':'hc- pr(!$cnt c.'lpplic.ltion ~.:.:l:;; fi:ed on ~.ay 21, 1982 ~efore 
the cf:ectivc ~ate of hB 3242. ;.. r0·:i~'I.· of th0 app:ication does hot 
incicate ony ?otcntial ?=o~le~s ~l~h :ezpect to the provisions of th~ 
new statute. ~O'Hevcr I -,,'C' • .... ill rc~'~irt;! both the applica~t a~d the 
Co~~ic~ion staff to file ~ith the Co~~ission within 90 eays of'the 
eate of thiz oreer an a~lyzis of ~hat q~estio~. 
Finci~cs of ~act . 

1. ?G&E seeks :0= Geyserz Unit 20 together wi~h ~ransmiss~o~ 
lines and re1at~e fuci~itics, ~ C~C~ :ro~ t~e Co~~issio~ une~r PC 
Code § 1001 .:one. GO 13:-£. 

2. Unit 20 i~ ?rc?oscc to have ~ net no~l capability 0; 

3. vni~ 20 i~ ~djacer.t ~o ?G&E's ~nit 13 230 kV transmissio;. 
line. A lOO-foot t~p [ro~ ~ni~ 20 ~c 7ow~r 1/9 of the Geysers 13 tap 
s tru:1g 'Hi t:: 1,431 About 0.6 ... :-:\.l.e: 
of bundlec, 1.~3: %~i: ;~~ con~~ctcr will be strung o~ circ~it ~o. 1 
0: ~he Geysers 13 tap to conn~c~ t~ ~h~ G~ysc~s 9 and 14 Castle ~ock 
~u~ctio~ 230 kV :~nc. 

and Geys~rs 9 ~nd 14 C~stle R~c% ~~nction ~ap location. The susp~nsio~ 
, /9 or. ... ;.....,. .... ~ '-~""':;; 13 tap will be rcplac~e wi~~ a ~~w 

deacie::..d tower. 
5. ':'hc CE(~ .:Lccc?tec ?G~Z'z ;.FC for C:lit 20 0:1 April 16, 1922 
6. -:,r.e esc certifiec ':!1 (! ~. , 

_l:~a ... E!R O:l February 9, 1983. 
7. ':'hc CEC, in g~a~ting PG&E'S ;.;pC for Uni't 20, has 
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addressed and conclusively resolved the issue~ of need, reliability, 
safety and environmental impact pursuant to Public Resources Code 
Sections 25519(c) and 25523{a). As dcte~incd and discussed by ~~e 
CEC in its decision, which we have reviewed, the project will cause 
significant enviro~~ental impacts, but the adopted mitigation 
measures should reduce these impacts to an acceptable level. 

S. PG&E has a contract to purchase geothermal ste~~ 
developed by onion. 

9. ~he ste~~ supply agreement has previously been filed 
as part of the Unit 11 certification proceeding (A.53127, D.80479). 
Union supplies steam under the same agreement for Units 1 through 
12, Unit 14, and Units 17 and 18. 

10. PG&E has the ability to finance Geysers Unit 20, and 
the related transmission lines. 

11. The esti-~ted cost as filee in June 1982 of the generating 
unit and step-up transformers is $105,000,000. Estimated cost of ~~e 
transmission tap line is $636,000. The total cost for the generating 
unit and step-up transformers i~.current dollars is $148,876,000. 

, 
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12. PG&E is responsible for obtaining all other legally 
required permits and approvals necessary for construction and 
operation of Unit 20. 

i3. Geysers Unit 20 will provide an additional economic source 
of baseload power for PG&E's system. 

14. Geothermal generation is a preferred source of providing 
generation needs. 

15. A public hearing is not necessary. 
Conclusions of Law 

,. PubliC convenience and necessity require the operation of a 
'10,000 kW geothermal electric generating facility at Geysers Unit 20 
together with appurtenant transmission lines. 

2. PG&E should be granted a CPCN to construct, operate, 
maintain and use Unit 20 at the Geysers together with transmission 
lines and related facilities under PU COQe § i001, subject to the 
conditions specified in the decision issued February 9, 1983 oy the 
CtC in Docket No. 82-AFC-i grartting PG&E's ArC of Geysers 
Unit 20. 

3. Because of the public need to place Geysers Unit 20 into 
operation as soon as pOSSible, the effective date of the following 
order should be today. 

o R D E R ...... ---..-, 
IT IS ORDERED that: 

i. A certificate of public convenience and necessity under PU 
Code § 1001 is granted to Pacific Gas and Electric Company (PG&E) to 
construct and operate Unit 20 at the Geysers together with 
transmission lines and related facilities as finally proposed oy PG&E 
in this proceeding on the condition that the unit is constructed as 
described in PG&E's application to this CommiSSion, and its AFC to 
the CEC, except where changes are required oy competent authority, 
and su~ject to the conditions specified·in the decision issued 
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Februa~y 9, 1983. by the CEe in Docket No. 82-AFC-1, granti~g PG&Efs 
AFC of G~ysers Unit 20. 

2. PG&E shall file with th~s Cocoiszion a detailed ztatement 
of the capital cost or Geyse~s Unit 20, together ~ith transmissior. 
lines and related facilities. within six =onths following the dat~ 
Unit 20 is plac~d in commercial operation. 

3. Within 60 days, the Executive Di~ector shall formulate an~ 
implement a procedure through which PG&E will provide cetailcd p~c
construction cost estima tee (including mi tigation :r.1~o.sures) for I 
Geysers Unit 20, tbe 230 kV tap line, and the 230 kV double-circuit 
transmission line for eval~ation by Co~=iszion zt~rf. 

4. The Executive Director shall design ~ reasonable 
construction cost-~onitoring program prior to commencement or this 
project and shall i~plement such a ?rogram as he sees fit. T~e 

program shall include the explicit coneideration of a goal~~~ient~~ 
~milestones1T app~osch to cost monitoring, where estimates of co~ts 

4t fo~ the v~rious phas~s of the p~oject are compared ~ith actual cos!S 
as the project unfolds. 

5. PG&E shall ril~ qua~ter!y progre~s ~e?orts on the status of 
the project. PC&E shall also p~ovide each month a report for each of 
the following major categories ~ithin the ?~oject and for the project 
as a whole: 

a. The original estimated costs as or th~ ti~e 
of c~rtification. 

b. The actual costs to date. 
c. The percentag~ of the ~ork com?letec to 

date. 
d. The e~timated C03t~ to co~p10tion. 
e. The costs aS80ciated with change~ cade by 

regulatory bodies to the scope or cte~ign ot 
the projec',. 

6. The certific~te issued in this ~pplication is subject to 
review and revision :~ the CEe final decision in DOCket No. e2-AFC-1 
i ~ ~e~~nded ~o~ ~.'~~~~ft ~e~~~~g ~~a ~.~V ... <~l·on on j· ... ·d ... {~_~ ... ~ ... ' ~avie···. oJ • ...,;... ...... .... ", •• _ L ,. Q...... ....... ~ _ . _ _ .... .,. 
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7. The authorization g~anted shall expi~e i~ not exercised 
within three year~ from the effective ctate of this orcte~. 

8. Within 90 days of the effective date of this order, PG&E I 

ana the Commission stafr will file statement~ as to the compliance o! ! 
I this application with the provis10n~ o! ~aragraphs (~), (c), and (e) I 
I 

of PU Code new § 1003. PG&E is fu~tber directect to tile with the ~ 

Commissio~ no later than the same day any data and information j 
required by the above paragraphs which are not included in the I 
application as filed. I 

Tbis order is effective today. 
Da ted APR 2 7 1983 , at San FranCisco, Ca11!ornia_ 
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~'Otn:\I)a 

hl'llENDIX /I. 

CoST OF STf.AH 
Sl't'.AH PRICING fORHUJ.A 

Stcan Electric Output, x 2.11 utIle x Ratio of Average fuel Cost. x Ratio of Best Ueat Rates, 
Previous Yt~ar l.\lhr Provloua Year to Base Year Previous Year to 6~se Year 

~ll 
Rate un. ---

t (Huc,lear .~lCClrJ<:..-output~{Aver~8e Uuclear fuel Coat} __ 
Total Elcctri~ Output. Previous Year 

O!!8cr1£.t Ion of .'or!l!~)8 (Sec Hotc. Reltw) 
. 

Rat(l for tho current year equals the \lelghtEd average ofl a base year rate nultlpUcd by the ratio of fuel coat for 
foseil-fired plants and by the ratio of lovest fossfl plant net heat ratc, and averago fuel cost for nuclear plants 
fP:r. tho previou8 }'('sr., . 

Tllc veightlog factor is the net gencration froo fOBStl aod nuclear plants, respectively, applied to the fuel coot (or 
CpBotl and nuclear plants. 

- The base year is 1968. 

- The fuel cost ratio is the avcfdgc cost for fousH fuel fot the previous yeat" d'vtd~d by the average cost for fossH 
fuel tn the base year, Loth expressed io cents per ~1111on Ptu. 

lite heat ratc ratio i8 the IO\lcst operating net heat.. ratc for the I!;ost efficient {ossll unit "during the previous yedr 
divided by the equh'Jlcnt heat rate for the base year. 

Uote: lhls dcscrlp.tion should not be represented to bo the legal description of the pricing forlllula, as contained in thE' 
cont raets • 
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Net k'fft't 
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Decision 83 4}~ 036 APR 2 7 '1983 
BEFORE THE POBLIC O!ILI!!ESCOMM!SSION 

In the matter of the application ) 
of PACIFIC GAS AND ELECTRIC ) 
COMPANY for a certificate of ) 
public convenience and,necessity ) 
to construct, install, operate, ) 
maintain, and use Unit 20 at The ) 
Geysers Power Plant, together ) 
with transmission lines and ) 
related facilities. ) 

(Electric) ) 

-----------------------------) 
o PIN ION 
--~-~/ 

15 

/., 

Application 82-05~50 
(Filed May 21, 982) 

In this application paCif~GaS ana Electric Company (PG&E) 
seeks a certificate of public convenience and necezsity (CPCN) under 
Public Utilities (PU) Code § 10~vfand the Commission's General Order 
(00) 131-B declaring that present and future public convenience and 

/. 
necessity require or will require the construction, installation, 
operation, maintenance, and/use of Unit 20 at the Geysers Power Plant 

I (Geysers) together with ~ransmission lines and related facilities. 
I The Geysers presently consists of 15 operating units with a total net 

I capability of approximately 909,000 kilowatts (kW). Existing units 
are located in a po~iion of The Geyzers Known Geothermal Resources 
Area in northeasteyn Sonoma County and southwestern Lake County about 
75 miles north of/San Francisco. Unit 17 became operational on 

f 

December 18, 1982' and Unit 18 on February 15, 1983. Construction of 
Unit 16 began in June 1982 and is scheduled for commercial operation 
in 1985. Units 17 and 18 are located in Sonoma County~ and Unit 16 
is located in adjacent Lake County. These three units ad4 330,000 kW 
of net generating capacity to bring the total installed capacity at 
the GeY3ers to 1,239,000 kW in 1985. 
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~ Uni~ 20 is subject to the jurisd~ction of the California 
Energy Resou~cp.s Conse~vation ond Development Commission (CEC). An 
A~plication for Certificate (AFC) was submitted to the CEC on 
Marcn 29, i982. By letter datca April 16, 1982, the CEC start 
notified PC&E that th~ AFC fo~ U~it 20 was acCepted for further 
proceesing. Six copies of the APe were forwaraed to the Commission 
under cover letter Gat~d ~ay 13, 1982. On February 9, 1983, the CEC 
issued its decision granting the AFC ror Cey:crs Unit 20. 

One of the prinCipal disputes in the certification 
procedure before the CEC was the nece~sity and timing of construction 
of a new collector line to be built ir. the Ceysc~ KCRA. The issue 
was whether the line should be built in 1986 o~/198e, with the 

/ company favoring the latter date and the CS~taff the former. The 
parties stipulated and the CEC agreed in i~ final deCision in 

/ February i983 that PG&E ~ould file ar. a~ication to builc the 
t~ansmission line in July 1983 with :~approP~iate agency, the line 
to be ope~atiocal in 1986. This a~~ec that fu~ther workshops to be 

~ conducted incicated the need for t~ ~a~lier constrcction date. PG&E 
agreed to assume the burden or p~cof if it c~termin~d that the 
evidence supported construction in 1988. 
Calitornia Environmental Quali 
Act (CEQA) Re9uirem~nts 

On July 2, 1981, e Rcsourcc~ Agency certified the CEC 
eite certification proces';as an Environm~ntal Impact Report (EIR) 
equivalent. This adoPti~ of California Administrative Code 
§ i5192(k) to t~e State/EIR Guid~lines acds the cec's po~er plant 
site certification pr~css to th~ list of programs exe~pt from th~ 
EIR process. We have/reviewed the CEC decision ane conclude that the 
mitigation mea3ures/~doPted ~ill reduce the environmental impacts to 
an acceptable level. 
?C&E's Proposal 

Proposed Unit 20 i~ located in eastern Sonoma County in the 
northwest quarte~ of Section 28, Township 11 North, Range 8 West, 
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Two transmission tap towers will be installed, one at Unit 
20 and the other a~ the Geysers 9 and ,~ Castle Rock Junction tap 
location. The existing suspension tower at location 1/9 o~ the 
Geysers 13 tap will be replaced with a new deadend tower. No 
additional right-of-way is needed for these new facilities. A 
minimum 30-foot ground clearance will be maintained as required by 
GO 95. 

The heights of two existing suspension towers on the 
Geysers 13 tap will be increased to clear grading to be done for 
Unit 20. // 

Contracts ror major equipment have been or will be awarded 
/ 

on the basis of competitive bids. Field installation of equipment 
/ and construction work will be performed by contractors also selected 

after competitive bidding. PC&E will be ~sponsible for the project 
deSign and will supervise construction aftivities. Construction was 
scheduled to begin March 1983 in ord1r to cring the unit on-line by 
March 1986. ~ 

The construction of Unit~O will involve site preparation 
activities, foundation construct7on, structure erection, and 
electrical and mechanical equipment installation. A leveled ~enced 

I area of approximately seven acres will be established by excavating 
/ soil and rock material and d~posing of this material at two fill 

disposal locations, namely on-site and Socrates Mine. The final 
plant site elevation will /e approximately 2,825 feet above sea 

/ level. The major structures to he huilt are the turbine bUilding, 
cooling tower, electricaa switchyard, and the hydrogen sulfide 
abatement facility. !. 

Safety Cons~derations 
I 

Safety con·siderations are an integral part of plant deSign . 
requirements. Unit 20 will 1ncorporte appropriate 3eizm1c dezign 
requirements and. will have an adequate fire fighting water ~upply 
system. The unit is designed to operate unattended and will have 
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control devices to shut down the plant in the event of emergency or 
abnormal operating conditions. 

Emergency standby power will be supplied by a 21 kV 
distribution line to be installed on wood poles starting from an 
existing line near Unit 13. 

Because the unit will be part of PG&E's integarted area 
system, electric loads to be served by the unit will be me~'from 

,/' other system power sources during periods when Unit 20 ~~ on a forced 
or scheduled outage. ~ 

Steam SupplY / 
Geothermal steam to be used in Unit 2~ will come from a 

proven geothermal steam field developed by ~on Oil Company of 
California (Union) on certain of its Big SOlphur Creek leasehold 

/ properties in Sonoma County. PG&E will~urchase this steam from 
Union in accordance with the terms o~n agreement between PG&E and 
Union dated May 1', '970. This agreement has previously been filed 
with the Commission as part or~thelunit 11 certification proceeding 

/ (Application 53'27). Union und;r the same agreement supplies the 
steam for Units , through 12, Unit 1~, and Units 17 and 18. The 

/ 
agreement also provides that/Union is to continue development of 
steam on its leaseholds to allow installation of additional 

I geothermal units as long ~ exploration proves sufficient additional 
steam supplies are available. 

I 
Based on exp~ience with existing wells and test data from 

three wells already dr;illed by Union for Unit 20, PG&E's reservoir 
engineering consultants have advised PG&E that Union's steam reserves 
appear to be sufficient to supply Unit 20 over its expected life of 
30 years. (The CEC concurred with this on April 26, 1982 in an 
"Order on Availability of Commercial Resource".) 
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Cost of the Proposed Project 
The estimated cost 0: th~ scneratinq unit and step-up 

transformers is $105,000,000. 11 Cost of ~he tr~nzmis$ion tap line 
is estimated to be $636,000. These estimates reflect projected 
material and labor price escalation through ~~e completion date of 
the project. A detailed bre~kdo~~ of the project cost is shown in 
Ey~ibit F-l ~ttached to ~~e a?plication. ?G&E will be re~uired to 
report on cost monitoring. We expect to limit the 'rate base treat-
ment for this project to ~~e cctimatee costs provided in this pro-
ceeding since these are ~~c figures used to justify ~~e project, 
absent a strong Showing by PG&E that higher costs were reason~ble. 

E~1ibit F-3 attached to the application li~ts th~ estimated 
generating cost per kilowatt-ho~r (k~~) based on the capital cost 

/ 

estimate and the projected ste~ payment, by year $iom 1986 to 2015. 
/ 

The 1986 cost is eztimatcd to b~ 66.~ mills ?e~~>kWh. 
~he ste~~ payment is calculated eac;:year using a fo~ula. 

/ 
which, amon~ o~~er things, is sensitive t~O$sil f~el price and to 
the relative proportion of total energy supplied by fossil-fuel plants. 
Thus, a reduction in the price o~. oil of gas would cause ~ reeuction 
in the steam price. Likewise eiS?laC~ment of fossil fuel generation 
by such ~~ingz as =e~ewable resou~c~s or coal plants would also act 
to reduce the steam price. In a~y event, th~ formu1a is so constructed 
that the steam price will al~ayb be less than fossil-fuel generation. 
~~ expl~nation of the steam ~ice formul~ is att~chce as ap?endix A. 

/ 

1 .At the reque~t of the~aff' ?G&Z s~mitted an updated coct estL~te 
for the project. The estimate wac developec using a new scheduling 
~nd cost control program which, for the first time, s~parately 
provides for contingencies. ~e total estimated cost for the 
generating unit and step-up tra~sfo~crs in current dOllarz is 
$1~a,a76,OOO. This includes a contingency of 15~ or $20,000,000 
for unforeseeable cOSts attributed to ~uch ~~ings as weather-
related delay and potential increases in the seo~e of ~ecessary 
construction activities not identified until thed~t~ilcd 
enqinee~ing phase. Usins the st~£f's current oil price forecast 
and assuming an 85% capacity facto~, ~he 30 year levclizce cos~ 0: 
power from Geysers unit 20 including capital, 0 & X, and steam 
coz~s is 75.6 mills per %~~. The 20 ye~r levelizcd cost 0: energy 
alone, produced in a fossil-fuel pl~n~ is 9~.O mills pcr k~~. 
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~ February~, 1983, by the CEC in Docket ~o. 82-AFC-1, granting PG&E'z 
AFC or Geysers Unit 20. 

2. PG&E shall file with this Commission a detailed statement 
of the capital cost of Geysers Unit 20, together with transmission 
lines and related facilities, within six months following the date 
Unit 20 is placed in commercial operation. 

3. Within 60 days, the Executive Director shall formulate and 
implement a procedure through which PG&E will provide detailed pre-
construction cost e~timates (including mitigation meas~res) for 
Geysers Unit 16, the 230 kV tap line, and the 230~kV/double-circuit 

./ 
transmission line for evaluation by Commission starf. 

4. The Executive Director shall deSign ~easonable 
/ construction cost-monitoring program prior t¢ commencement of thiz 

project and shall implement such a progra~as he sees fit. !he 
program shall include the explicit con~eration of a goal-oriented 
"milestones" approach to cost monito~g, where'estimates of costs 
for the various phases of the ~r7je t are compared with actual costs 
as the project unfolds. 

5. PG&E shall file quarjerly progress reports on the status of 
the project. PG&E shall als~rovide each month a report for each of 
the following major categor~s within the project and for tae project 
as a whole: ~ 

a. The origin~ estimated costs as of the time 
of certif~ation. 

b. The actuai costs to date. 
/ . 

c. The pe7entage of the work completed to 
date. 

d. The e~timated eosts to eompletion. 
) 

e. The costs associated witb changes made ~y 
regulatory bodies to the scope or design of 
the project. 

I" . 
6. !he certificate issued in this applieatj,n is subje'et to 

review and revision if the CEC final decision in Doeket No. 82-AFC-1 
is remanded ~or further hearing and revision on judicial review. 
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