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. DISCLAIMER

This'repott was prepared as an account of work performed by San Diego Gas
& Electric; sponsored by the Electric Power Research Institute, the
Imperial Irrigation District, the California Department of Water

- Resources, and the Southern California Edison Company, hereinafter called
Sponsors; and supported by the U. S, Department of Energy, an agency of

the United States Government. Neither San Diego Gas & Electric, nor the
Sponsors, nor the United States Government nor any agency thereof, nor.

~any of their employees or subcontractors, makes any warranty, express or

implied, or assumes any legal liability or responsibility for the accu-
racy, completeness or usefulness of any information, apparatus product,

- or process disclosed, or represents ‘that its use would not infringe
privately owned r1ghts. Reference herein to any specific commercial.
product, process, or service by trade name, trademark, manufacturer, or
. otherwise, does not necessarily constitute or imply its endorsement or
- recommendation by San Diego Gas & Electric, or the Sponsors,' or the

United States Government or any agency thereof. The views and opinions .
of authors expressed herein do not necessarlly state or reflect those of
San Dlego Gas & Electric, or the Sponsors, or the United States Govern-

‘ment ‘or any agency thereof..
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ABSTRACT

The purpose of this quarterly technical progress report is to document
‘work completed on the nominal 65 Megawatt (Mwe gross) Heber Geothermal -
Binary Demonstration Project, located at Heber, Ca11forn1a, during the
period of April 1, 1981, through June 30, 1981. The work was performed.
by San Diego Gas & Electrlc Company under the support and cooperation of
the U. S. Department of Energy, the Electric Power Research Institute,

the Imperial Irrigation District, the California Department of Water
. Resources, and the Southern California Edison Company Topics covered in
this quarterly report include progress made in the areas of Wells and

~ Fluid Production and Injection Systems, Power Plant Design and Construc-

t1on, Power Plant Demonstration, and Data Acqu1s1t1on and Dissemination.
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- SUMMARY

Recogn121ng the de51rab1lity of demonstrating the operation of the b1nary

cycle process for commercial-scale electric production, San Diego Gas &

" Electric Company (SDGSE), the United States Department of Energy (DOE),

the Electric Power Research Institute (EPRI), and a comsortium of -
utilities including the California Department of Water Resources- (DWR) ,.
the Imperial Irrigation District (IID), and the Southern Califormia. .
Edison Company (SCE) joined together to carry out the Heber Geothermal &
Blnary Demonstration PrOJect

The purpose of the Heber Binary ProjeCt is to design, construct, andf
operate a nominal 65 Mwe (gross) commercial-scale, binary cycle power

“plant and to demonstrate the technical and economic feasibility of
geothermal power generation. The PrOJect will be the first commercial-

scale hydrothermal generating facility in the United States utilizing
11quid-dom1nated resources and the binary energy conversion process.

It is expected that information developed by this demonstration project
will be applicable to a wide range of moderate-temperature, low-salinity
hydrothermal reservoirs. Geothermal generation from the Project offers
the possibility of dlsplac1ng 525,000 barrels of oil per year that would
otherwise have to be burned in Southern California, Figure 1 shows an

rartiet's-rendering of the Project and Figure 2 shows the location.

This quarterly report descr1bes progress for the per1od Apr11 1 1981
through June 30 1981 ‘ T .

';Work continued on reta1n1ng federal fundlng for the PrOJect. Both the
~full House and Senate authorized funding in June, and ‘it 1s ant1c1pated
“that both will appropr1ate the fundlng in July.

- In add1t1on, the Californla State budget for Flscal Year 1981 -82. 1nc1uded
- $2 million in funding for the Project. An agreement will be negot1ated
, by September 1981 for the State's ownershlp 1nterest ' :

' In view of the uncertainty of .contined federal fundlng for the ProJect, .

negotiations proceeded slowly on the heat sales agreement. A draft:
agreement was transmitted to Union 0il, along with a copy of the decision

- from the California Public Utilities Commlss1on regarding Southern
 California Edison's Heber Project. It is expected that negotiations will -
»1ncrease when some definitive word 1s glven on federal funding ’ '

The Env1ronmenta1 Program Plan, vhich includes programs for the monitor~

- ing requirements identified in the DOE Environmental Assessment, is being
rev1sed Work contlnued on some of the monitorlng programs as requ1red




Engineering work continued at a good pace - Ertec issued their final
geotechnical report on site soils and seismic criteria. Pickard, Lowe
and Garrick issued several cost-benefit analyses of system alternate
‘conflguratlons Flour Pover Services przmary efforts were directed in
~ the follow1ng maJor areas:

) “Development of Project Control Documents :
- Work continued on the PrOJect Procedures Manual and the Quallty
Assurance Program and Manual.

. Setup of Cost/Schedule Controls -
‘ Work continued and the majority of Work Package budgets and
schedules were issued to SDG&E. o

D Float1ng Cool1ng Study
SDGEE comments were incorporated: in the final report which was
‘1ssued in June 1981. :

o Turblne Generator Engineerlng
’ “Work was essentially completed on the Techn1ca1 Spec1f1cat1on and
the technical portion of the Request for Quotation. A letter to
- obtain expression of interest from potential bidders was issued,
'responses were received, and five bidders have been preselected.

®  System Eng1neer1ng ‘ :
- Work was initiated on process calculatlons and P&ID development for
the Brine Heat Exchange ‘and Return System, Hydrocarbon System, - =
Cooling Water System, and a number of the plant auxiliary. systems.
’Spec1f1cations -work for the maJor brine and hydrocarbon system '
Ty equ1pment is under way : , g

* Electr1ca1 Eng1neer1ng ;o : ' ’ e
Work continued on developlng the high voltage one-11ne diagram and
de81gn interfaces with the IID system. :

‘B1ds were evaluated for the Construction Manager contract and f1na1
"-select1on Wlll be made in July 1981. - , .

vIt now appears that a data management . contractor w111 not be supporting '
“the Project at least during the early design phagses. In lieu of that
DOE; EPRI, and SDGSE each made separate assessments of the Data
Acqu151t1on System (DAS) requ1rements and a plan was outline for DAS
'k.implementat1on into Fluor 5 eng1neer1ng and des1gn activ1ties ‘
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- TECHNICAL PROGRESS .
- INTRODUCTION

The scope of the Heber B1nary Pro;ect is to de81gn, construct, and
operate a commercial-size, binary cycle geothermal power plant at the

Heber .reservoir for a two-year demonstration perlod The goal of the

Project is to demonstrate the technical and economic feasibility, as well ‘

-~ as the env1ronmenta1 acceptability, of geothermal power generation using
.the binary process. Our work plan for the Project consists of four major

tasks, or Work Breakdown Structure (WBS) elements (see Flgure 3), that
are described below

. WBS 1.1 - WELLS AND FLUID PRODUCTION AND INJECTION SYSTEMS

Prlmary respons1b111ty for this task has been assigned to the heat
supplier.  The task consists of well drilling, the construction of
surface facilities for geothermal fluid production and injection, and
operation of the f1e1d fac1l1t1es to support plant operation.

N:-'WBS 1.2 - POWER PLANT DESIGN AND CONSTRUCTION

This task cons1sts of the 'work by SDG&E, the arch1tect/eng1neeer, and a
construction manager to manage the de51gn, procurement,: construction, and

_start-up of the power plant systems and the associated switchyard,

distribution system, and the brine return ‘pipeline. The task includes

Iobta1n1ng necessary permits, associated monitoring, deslgn, procurement, -
construct1on, start-up, ‘and prOJect management act1v1t1es

”wns 1. 3 - POWER PLANT DEMONSTRATION

Thls task consists of the work by SDG&E to- operate the power plant for a

two-year perlod to achieve the basic objectives of the Project. The task -

includes services, repairs, facilities, overhaul, cleaning, consumables,
testing, spare parts, and the tools necessary to operate the plant in a
safe -and rel1able manner. : .

| WBS 1. 4 - DATA ACQUISITION AND DISSEMINATION

| v.vThls ‘task consxsts of the work by SDG&E and DOE in" gatherlng, reduclng,
“vevaluatlng, and reporting on reservo1r and plant performance data



L .
The WBS W111 serve several functions. It divides the work into discrete
and manageable work packages which, taken in the aggregate, will con-

stitute Project implementation. To some extent, it will dictate organi- _"

zational lines, and will be an important management tool. It provides a
method of account1ng for all work that must be performed, and is the

- basis for manpower loading and scheduling. 1In add1t1on, it will be used

for cost and schedule conttol and progress audit.

‘The f0110W1ng descrlbes each subtask obJect1ve and status to date
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- S . WBS 1.1 e
WELLS AND FLUID PRODUCTION AND INJECTION SYSTEMS

WBS 1.1.1 - DESIGN AND CONSTRUCTION

OBJECTIVE:

Th1s WBS element w111 be performed and funded entlrely by the heat

‘suppller It will 1nclude work to design, build, and test production and

injection ‘systems necessary to deliver fluid from the reservoir to the
power plant and, after use, return the fluid into the reserv01r

STATUS

A draft heat sales agreement was transmltted to Un1on 011 on May 8
1981, for their review. Also for their consideration, Union was’
e proV1ded with a copy of the California Public Utilities Commission' 8

Decision 93035, WhICh denied Southern Californla Edison's Heber

'7h”app11cation

“A meet1ng was held on May 29 with SDG&E Unlon, and Fluor represen- =
- tatives to discuss the technical interface ‘for the design of the

Project. :Union w111 use the ex1st1ng Chevron des1gn as 2. po1nt of

| 'departure

" On June 30, 1981 it was requested that Unlon cons1der ownlng the ‘
v1nJect1on p1pe11ne and 1nJect10n pumps serv1ng the plant.

Work on this: WBS element w111 commence with the execut1on of the
heat sales agreement i =




WBS 1.2
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WBS 1.2.1 - ENVIRONMENTAL STUDIES AND PERMITS

. OBJECTIVE:

B The obJectlve of this WBS element is to- obtaln the necessary perm1ts and S

provide environmental studies and monitoring to facilitate plant’ design.
and ensuré compliance Wlth government regulatlons for plant construct1on
and operat1on : ; . .

' STATUS'

One of the conditions of Geothermal Product10n/Cond1t10na1 Use

':Perm1t ##8-80 granted by Imperial County in January 1980 is to

"commence construction of the Project or provide evidence of sub-

_stantial progress within 18 months from the date of issuance of this
-~ ‘permit." A letter was sent to Imperial County Planning D1rector,
- Dick Mitchell, demonstrating the progress on the Project.

Information included major activities to date, status of federal

“._fundlng, contracts let budget expend1tures, etc,

E Chevron Resources company: also sent a letter to the Plannlng

Director showing their substantial progress 1n order to comply wlth

Permit #10 80 also granted in January 1980.

'The EnV1ronmenta1 Program Plan, which 1nc1udes programs for the -

monitoring requirements identified in the Environmental Assessment
(#DOE/EA-0119) prepared by the Department of Energy, is being ’
revised to incorporate suggested additions of the DOE and update

'program schedules The plan w111 be pnbl1shed in the next quarter, B

| 'Meteorologlcal Tower Refurblshment :

‘aApplled Conservatlon Technology, Inc., was selected as the success-~
. " ful bidder for the refurbishment of the Heber meteorolog1ca1 tower.
" Arrangements have been made with the International Brotherhood of -
- ~Electrical Workers to perform certain tasks with Union labor, as
- -required by SDGSE. Consent must be received from DOE prior to.
.. ,execution of th1s contract by. SDG&E ' o

e'The meteorolog1ca1 tower W111 be refurb1shed to collect wind speed
wind direction, temperature, temperature d1fferentia1, precipita-
- tion, humidity, and H,S level data. It is anticipated that data

collection will be cont1nuous at least through the f1rst year of

plant operation




New River.Study

A study is required to meet Condition 3.1 of Decision 1557 of the _
State Water Resources Control Board (SWRCB).approving{appropriation
of water from the New River. The task requires SDGEE and Chevron to
determine minimum flow quantity, or other measurable standard
required to protect habltat of New Rlver

~ SDG&E has prepared a draft report on the effects of the water .
~diversion on the flow rates and water quality in the New River, as

- well as the impact on the aquatic habitat. Chevron is to prepare a

.discussion on operational aspects which will be included in the .
final report subm1tted to the Regional Water Quality Control Board
(RWQCB) _

It is ant1c1pated that ‘SDG&E/Chevron will submlt their completed
report to the RWQCB by October 1, 1981. Approval of the study by
the RWQCB will be subject to- thelr workload (possibly six months).
Once the study is approved the task is completed subJect to any
conditions the RWQCB may impose.

New River Flow and Temperature Monitoring

Equipment capable of continuously monitoring the temperature and ,
flow of the New River will be obtained and installed at a point 30°'
»downstream of the outfall of the Beech Drain in the New River. It
is anticipated that monitoring will begin in September 1981, and
continue through the demonstration period. The information obtained
“from this monitoring program will be incorporated into the plant -
design and used for future National Pollutant D1scharge Ellmlnatlon
System "(NFDES) perm1t requlrements.

ch Site Water Table Monltorlng

" Water table monitoring at the site will begin in July 1981, andeill
. 'continue every two weeks until the begunung of construction. The
- information obtained will be used by Fluor in the des1gn of the

” ) sett11ng ponds

fChevron Monltorlng Programs

-In accordance W1th the Geothermal ‘Element of the Imperlal County
General Plan, Chevron Resources is conduct1ng the follow1ng monitor-
- ing programs-

Subs1dence - Chevron has conducted a subsidence survey for -

- 1980-1981. ' Another survey will be conducted in early 1982. Once .

production actually begins, ‘monitoring will occur bl-annually unt11
a dec181on is made to- do otherwxse. : :

’Se1sm1c - Chevron is conductlng cont1nuous seismic mon1tor1ng to
.- provide data on baseline seismic activity and any deviations that
- occur during periods of power production. Reports are provided to




:Imperlal County every year in December, and w111 contlnue as long as
requlred

Water Analys1s - Chevron will -sample. and analyze water out of the
‘Strout Drain b1-annua11y in June and December. This program will
continuve as long as it is- requlred




WBS 1.2.2 - POWER PLANT ENGINEERING, DESIGN, AND PROCUREMENT

OBJECTIVE:

The OBJectlve of this WBS element is tb'prepare ehglneerlng and design

specifications and procure major equipment to build a nominal 65 Mw

" (gross) electrical geothermal power plant Spec1a1 ‘studies also will be
.accompllshed whenever requ1red ; _

-STATUS: -

b'._ The follow1ng descrlbes work accomplished under each of the major con-

tracts

-‘The,final geotechnicalsreport was issued by Ertec in May 1981. The

report indicates that the site soils consist primarily of stiff
silty clays and dense to very dense silty sands. Footings and mat

" foundations are recommended for all structures, except those subject

to high uplift forces. Groundwater level ranges approximately 10 to

20 feet below grade. . Because of the expansion potential of the

soils, several spec1a1 design prov1s1ons were recommended in the

rreport | v
‘PROJECT IMPLEHENTATION AND CONTROL' (WORK. PACKAGES A & B)

Cost and Schedules (Work Packages AOOl AOOS and BOOZ)

‘,'Completed and submitted for 'SDGSE approval schedules and budgets for
;the follow1ng Work Packages e

Y.D001 - D002 - Brlne and Hydrocarbon System Eng1neer1ng
-7 E001 -"E010 - Auxiliary System Engineering =
~ FOO01 - F002 - Site/Plot Plan and Model Development - :
'GOOI - G004 'ClVl1/Structural/Arch1tectura1 Englneer1ng and
o . Design .
13,'J001 -.3003,'-*Turblne-Generator ‘Engineering -
-~ "K001.- K006 - - Piping Engineering and Design S
"L001 - LOO4 : Electrical System Engineering and Design

©©M001 - MOO4 - Control Systems (IS&C) Engineering and Design
- N001 - NOO2  Insulation and Coatings Eng1neer1ng ,

- .P0O01 =~ P005 - Procurement - . L 3

-+ Q001 =--Q006 . Omnibus Activities -

- ROO1 =-R003 Switchyard Englneering ‘and Des1gn T




Work was also initiated on schedule and budget preparat1on for the'
following Work Packages .

B0O7 ; Independent Eng1neer1ng Reviews
~ Po03 ~_!v9 Vendor Surveillance Program ,

Completed the Planned Progress Curves for all the Work Packages
submltted to SDG&E ,

,PrOJect Procedures (Work Package A002).

- Work continued on the Project Procedure Manual w1th issuance
’planned for July 1981

"'Qua11ty Assurance (Work Packages A004 and BOO4)

- .Received SDG&E commeﬁts on the Project QA Manual. A meeting was
held on May 15, ’1981 to'resolve those comments :

.Ava1lab111ty Enhancement Support (Work Package B006)

-~ Fluor prov1ded comments on PL&G's Availability Data Book and Cost-
- Benefit Analyses of the Hydrocarbon Condensers, Brine/Hydrocarbon
‘Heat Exchangers, and the High Voltage Power Distribution System.
Also participated in a meeting on June 1, 1981, w1th PL&G and SDGEE

o tor dlscuss recommendatlons from these stud1es

":Purchas1ng (Work Package P002)

jlnlscuss1ons continued with SDG&E procurement personnel to attempt to .

~ arrive at a mutually agreeable basis for- issuing RFQ and PO docu- o
- mentation. Additional rework of commercial terms and cond1t1ons ‘may
‘be rqulred by Fluor. :

-Float1ng Cool1ng Study (Work Package TOOI)

"7'fSDG&E comments were 1ncorporated 1n the f1na1 report wh1ch was

g 1ssued in June 1981

lLong Term Makeup Water Study (Work Package T002)

u*A scope of work schedule, and manhour budget was prepared for SDG&E‘

consideration, and was revised after discussions on the nature and

- extent of the. study Fluor proposes to evaluate treating require-
ments' for makeup water from the New River. The evaluation w111 take
~into account economic feasibility, wastewater and waste solid - ,

~disposal, and impact on initial plant design. <Capital- ‘and -operating

~ costs and a block flow d1agram w111 be prepared for each alterna- :

’tlve, R



TECHNICAL PROGRESS

' Pro;ect Design Gulde (Work Package A003) .

Written comments from participating members of the DOE Techn1ca1 :
. Review Committee were received based on Revision 1 of the PrOJect S
Design Guide. " These comments will be assessed by Fluor as the -
detailed englneer1ng is performed and will be considered where
applicable in the next update of the Design Gurde, which’ w111 be
issued in July 1981 v

Revrew of EPRI ER-1099 (Work Package COOl)

Work on this package was completed in Apr11 Fdllow-up design
developments will be reported under Work Package A003.

.'.}sPower Cycle Conceptual Des1gn (Wbrk Package 0002)

Process calculations for equlpment selection parameters and flow
diagrams were continued

Brine Heat Exchange and Return System Engineering |
(Work Package D001)

: Detalled process calculatlons and a prellmlnary Br1ne System P&ID -

- have been completed. Lines have been sized.  The initial. combined
process flow diagram for the Brine and Hydrocarhon Systems has -been
- completed. . This presents start- and end-of-run full power operatlng
'~parameters : : .

"WOrk was started on the Mechan1ca1 and Electrical Equ1pment List.v

‘ derk was started on the techn1cal spec1f1cat1ons for the brlne/
‘hydrocarbon heat exchangers and the brine return pumps Suggestedl
_ Bldders List for thls equipment was prepared. ,

vProcess data sheets for the brine/hydrocarbon heat exchangers and

- the’ brlne return pumps were completed

In1t1ated compnter desxgn analys1s for the brlne/hydrocarbon heat

B ‘jexchangers. -

“fEfforts to determlne select1on of materlals of construction for the
:.br1ne/hydrocarbon heat exchangers were started '

";'An ana1y51s of the type of varaable speed control to be used for thev' '
'brlne return pumps was 1n1t1ated : SR




HydrOcarbon'System Engineering (Work Package D002)

- Detailed process calculations and a preliminary Hydrocarbon System -
" P&ID have been completed. Line sizes have been determined. The

© . initial combined process flow diagram for the Brine and Hydrocarbon

 Systems has ‘been completed. This presents start- ‘and end-of-run o
full power operating parameters. -

Work was started on the Mechanical and Electrical Equlpment L1st
Work was started on the techn1ca1 specifications for the hydrocarbon
condensers, booster pumps, condensate pumps, and the accumulator .
-vessel. Suggested Bidders' List for this equipment was prepared

Preparation of process data sheets for hydrocarbon condensers,
condensate pumps, and booster pumps have been completed.

Initiated computer des1gn analysis for the hydrocarbon" condensers.

Work to-determ1ne materials of construction for the hydrocarbon
condensers was started.

Sizing of the hydrocarbon accumulator vessel has been started.

Hydrocarbon’Unloading and Recovery System'(WorknPackage E001)

Pre11m1nary flow rates and storage tank size have been calculated.
’Preliminary P&ID process development and line sizing has been
completed. Process data sheets for the unloading pumps, vapor
recovery compressor, and storage tank were started Controls work
was started on: the P&ID R

: Hydrocarbon Relief and Flare System- (Work package EOOZ) _
t Process calculations were initiated. .

'-_3Coolxng Water System (Work Package E003)

~Bidders' List for cooling tower suppliers was prepared Preliminary
“P&ID controls and process development has been completed Process
‘data sheets for the main cooling water pumps, service water pumps,‘
service water tank, service water coolers, and cooling tower were
prepared. Ver1f1ed the in-house computer program for checking
‘cooling tower design parameters. ‘ .

',Plant and Instrument A1r System (Work Package E004)

7"_Pre11m1nary P&ID process development and’ process data sheets for the ,
-air compressors and dryers were initiated. The techn1ca1 spec1f1ca- -

v::”tion for the air compressors and’ dryers was started




' Fire Water SYstem (Work Package E005)

. Work contlnued on the detailed process calculatlons and P&ID develop-d
ment. Process data sheets for the f1re water pumps were started '

Water.Treatmentvand D1str1but10n.System-(Work Package E007).

Pre11minary 11ne Sizes have been'determined, Silt removal ponds,'
_ have been s1zed Preliminary P&ID process development was com-
-pleted Co ) ‘

o Nltrqgen System. (Work Package E008)

Initial process calculations and P&ID development'have been com- ,
pleted. The amount of nitrogen required for start-up and shut-down
has been determined. :

'Brlne and Wastewater Dlsposal System (Work Package E009)
P&ID development was started |

Slte Data and Plot Plan Development (Work Package FOOI)

Slte and plot plan related work was 1n1t1ated on site dralnage and

' discharge, cut and fill balancing, and water supply locations from

the Central Main Canal. Development of conceptual rough grad1ng
’ des1gn for s1te dra1nage, -ponds, roads, etc., was started

l'Fluor part1c1pated in a meetlng with Ertec and SDG&E on May 18
1981, to dlSCHSS final issue of Ertec's "Slte Spec1f1c Geotechn1cal
'Report " :

Fluor participated in a meeting with’IID‘and‘SDG&E on June 8, 1981,

,to discuss water supply and discharge interfaces.

"Fluor requested add1t10nal observation wells be installed to monitor
ground water level at the settllng pond area.

7 Archltectural Eng1neer1ng ‘and De51gn (Work Package G002)

’e pA prellmlnary copy - of the "Outline Arch1tectura1 De51gn Cr1ter1a"'
“ was submitted to SDG&E for review. The document addresses the '

. “architectural considerations such as building space and area’ requlre-.'

; ‘f“ments bu11d1ng materials, and landscaping for the ProJect

"Pre11m1nary arch1tectural sketches for the Main Bu11d1ng and Shop
- and Storage Bu11d1ng were prepared and submitted to SDG&E for
*;rev1ew. B vte o v v .

Turb1ne-Generator Eng1neer1ng (Work Packages JOOl through J003)

Prepared the "commerc1a1" part of the hydrocarbon turb1ne generator
. -~ RFQ for- SDGSE review. A review and evaluation of responses reéturned
" by potentlalrbldders interested in supplying the turbine generator

13-
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was conducted. Letters of Interest were sent to twelve manufactur-
ing companies for their review of the qualification requirements for

-bidding. Eight manufacturers sent in affirmative replies and four -
- declined the opportunity to become involved. The field was narrowed =

to five manufacturers, who Fluor recommended be approved for bidd-
ing. ’ 1 ' -

Work was essentlally completed on the technical spec1f1cat10n and

-~ the "technical" portion of the RFQ, including incorporation of
.. comments result1ng from SDG&E and Fluor 1ndependent englneer1ng

review.

¢'E1ectr1ca1 System Eng1neer1ng (Work Packages L001 and L002)

. Preliminary eng1neer1ng contlnued on the electrical one-llne meter-

ing and protection diagram. The present design includes both
13.8 kv and 4.16 kv auxilary load buses, a 82 Mva, 13.8 kv

. - generator, and a 50 Mva, 13.8 - 34.5 kv step-up transformer (see
‘ Flgure 4)

The step-up transformer W111 be back-fed to supply start-up power
- for the unit rather than using a separate auxilary transformer.
. Potential design constraints regarding full voltage starting of

motors as large as 5,000 hp have been. incorporated into the present

w‘deS1gn Work has also begun on- detalled specification of major

electrical equlpment.

: >Control System Eng1neer1ng and Des1gn (Work Package MOOZ)

°'Work continued on. development of control room layout, preparat1on of ‘

an Instrument Index format (which was sent to SDGSE for comment in
June), P&ID Legend and Symbols drawing, and preparation of addi- "
t10na1 material for evaluating digital versus analog control

~systems. Two meetings were held to evaluate and resolve 1ssues
_related to 1mp1ementing a digital based control - system.,

”'Insulat1on and Coatlngs Englneerlng (Work Package NOOl)

>"Preparat10n of the Pa1nt1ng and Galvan121ng Spec1f1cat10n for equlp-
iment and p1p1ng ‘was started. : . ‘

1Sw1tchyard and Transm1SS1on System Interfact (Work Package ROOZ)

.k-Two meetlngs have been held among representatlves of IID SDG&E and
. Fluor to discuss technical aspects of interfacing the Heber plant to
I1ID's .34.5 kv transmission system. The major issues addressed were

(1) schedule requirements for the upgrading of eight miles of

- 34.5 kv transmission linme by IID, (2) development of gu1de11nes for
- the starting of large motors, and (3) prel1m1nary d1scuss1on of the
fr&.operatlonal 1ntetface. o , e




ard, Lowe : arrick

‘A draft’ Ava11ab111ty Enhancement and Rellablllty Plan was prepared
as a deliverable under the DOE Cooperative Agreement The Plan
outlines the general approach to be utilized in meeting the purpose
of the Availability Engineering Program, which is being implemented
by Pickard, Lowe and Garrick, Inc. (PL&G), and lists the reports and
de11verables required. This Plan W111 be finalized and submitted to
: DOE in the next quarter.

t The Ava11ab111ty Enhancement and Rellah1l1ty Plan attempts to

“maximize the availability of the Heber plant. This objective is

- justified, not only by the economic value of the increased pro-

ductivity of the plant, but also by establishing the detailed data
‘base upon which future geothermal binary power plants will be

designed. In addition, to demonstrate the potential of the binary
~ process to produce economical power from geothermal resources, this

demonstration plant must exhibit characteristics that are normally

- optimized only through successive designs. The only way one can

. hope to accomplish a design reflectlng a similar degree of opt1m1za- A

tion in a first-of-a~kind facility is through a thorough review of
the des1gn utilizing availability (reliability) engineering
techniques.  Subsequent geothermal binary facility design efforts
would then have the benefit of existing system ava11ah111ty models,‘
. as well as current specrflc data

Durlng th1s reporting perlod PL&G updated the. Conceptual De51gn |

- Availability Data Book based on the Design Guide issued by Fluor.:

- PL&G also performed cost-benefit analyses of alternate conflgura-’
~r‘t1ons for the follow1ng‘systems' v :

Br1ne/Hydrocarbon Heat Exchanger
- Hydrocarbon Condenser \
Substation

Cool1ng Tower

 Results of the Br1ne/Hydrocarbon Heat Exchanger study show that -

. availability improvements over the Design Guide base case are -
~probable. The cost-benefit analysis estimated a 51gn1ficant annual

rate return on marginal power replacement cost -savings w1th the

ff’addit1on of 1solat10n valves on the heat exchangers pa1rs

_ :"zIsolatlon of the condensers by va1v1ng, if pract1cab1e, could also
fjfpresult in 51gn1f1cant saV1ngs on. margrnal power replacement cost.

. .The comparatlve cost—benef1t analyses on the Substat1on ‘and Cooling
" Tower Systems show that alternate configurations for the respectlve

systems would only achieve marginal availability 1mprovement

L Hence, expend1ture on- redundanc1es was not recommended




,Work also. began on cost-benef1t analyses of alternate conf1gur§t1ons
for the follow1ng systems:

- Service and Instrument Air
= Instrumentation and Control

Results of these studies will be fepotted‘in the next quarter.

All of these reports const1tute a de81gn 1nput to Fluor, who w111
make the final. des1gn dec131ons




WBS 1.2.3 - POWER PLANT CONSTRUCTION

OBJECTIVE:

The objective of this WBS ‘element for Phase 1 is to provide construction

_input to the arch1tect/eng1neer during the design of the power plant to
allow construction in an orderly, cost effectlve manner. In Phase II;
efforts will focus on’ actual construct1on ‘of the geothermal binary power
plant A

STATUS:

A Construction Manager will be hired to review engineering design.
He will be responsible for dividing construction work into manage-
able packages and issuing invitations for competitive bidding on
lump-sum, fixed-price contracts. He will evaluate the bids received
and make recommendations based on his review of them. The Construc-
tion Manager also will monitor subcontractors' work, provide reports
-on subcontractor progress and cash flow to aid in the budgeting

- process, inspect the subcontractors' work for compliance with
,engineers drawings, and turn over f1n1shed construct1on to the San
Dlego start-up ‘team. :

The Request for Proposal (RFP) was 1ssued in Aprll 1981 to the

- following potential contractors: Fluor, Parsons, Stone ‘& Webster,
Gilbert/Commonwealth, United Engineers and Constructors Dravo,
Lummus, C. F. Braun, and Bechtel.

A pre-proposal meetlng was held Apr11 17, and elght of the nine

~ firms attended. C. F. Braun declined to submit a proposal. As a

result of the questions raised at this meeting, an addendum to the
RFP was - issued, and the proposal due date was extended.

A Kepner-Tregoe ana1y81s of the e1ght Constructlon Manager proposals_.v‘

was completed, and four proposals were identified for further
evaluation. A detailed cost evaluation of the proposals was con=
ducted using current dollars, and the field was narrowed from four

" to three based on the evaluated cost of each proposal. - Instead of-

- formal presentatlons by the three competing firms, informal dis-
cussions between the appropriate parties were held to clarify points
within the respective proposals. With each of the three firms ;
~ having comparable technical competence and experience, as well as a
good understanding of the scope of work, the evaluation effort
“concentrated on the two lowest evaluated bidders. In July, the
~references from past jobs of the two finalists will be checked, and
_interviews will be set up with top members of the proposed construc-v
tion management teams. The final selection will be made 1n July




© WBS 1.2.4 - POWER PLANT START-UP

OBJECTIVE:

The objective 6f‘this>WBS,e1ement’is to start-up, éhéck-out, and test the
completed power plant.  This effort shall include the necessary personnel.

" training and the correction of equipment or system problem areas identi-

fied during plant start-up.

STATUS:

° In?house’WOfk‘cdﬁtinued;on the‘Start-Up’Planning and Prdcedures

Manual.




" WBS 1.2.5 - PROJECT MANAGEMENT

'T;OBJECTIVE

'The obJectlve of thls WBS element is to prOV1de Project management by
“establishing interfaces and control between SDGSE, the heat supplier, the .
-architect/engineer, other subcontractors, and the Sponsors; definming = -~ =
. schedules and reporting progress. based on actual accomplishments; finaliz- -
ing procedures for management, engineering, start-up and design, construc- -
tion cost and scheduling, accounting, procurement, and reporting; provid-
ing cost control by combining estimating, recording, reporting, analyz-
ing, forecasting, and trending of cost data; monitoring work package .
budget estimates and reporting progress; negot1at1ng and administering
Project agreements and contracts; coordinating legal, public information,
geothermal heat supply, and procurement activities; and preparing, :
* reviewing, and publishing information regardlng the technical status,
cost, and schedules of the Project. C

STATUS'

g}Oh_ *The Sponsors' Techn1ca1 Committee met on April 2. :They approved thef
- concept of floating coollng at the 65 Mw average annual gross output..
Tdes1gn cond1tlon : _

. The Sponsors' Management Comm1ttee met on Apr11 22. They concurred
. with the Technical Committee's recommendation to proceed with
- floating cooling. They also approved Modification #1.to the DOE
. Cooperative Agreement, which 1ncreased DOE's funding level from
$4,000,000 to $5 963,509, :

bfv' Work cont1nued on Mod1f1cat1on #2 to the DOE C00perat1ve Agreement.
The following scope changes W111 be 1nc1uded :

_(1);_Extend Phase I to. September 30, 1987. R
- (2) Extend environmental studies and permits to end of Pro;ect
. (3) - Extend engineering and design to end of PrOJect.;
- (&) Procure all major equipment. . y
. (5) Add construction management. _ L
" (6)  Extend project management to end of PrOJect. - ‘ ‘
- (7)- Add SDG&E's estlmate ‘to data acqu1s1t10n and d1ssem1nat1on (18
. » months).. ,
_ "-(8)V‘Inc1ude a port1on of data acqulsltlon and dlssemlnat1on. , i
.:,,(9), Reflect the change in SDG&E's adm1n1strat1ve and general rate o
e r;from 3. 28% to 4. 27% - R Lo

B “Mod1f1cat1on #2 1nc1udes only Phase ‘I work This extension:of phaée'

‘I increases its total cost by $37,834,336 (from $10,876,382 to ,' '

o 848, 710,718) . The increase 1nc1udes costs through September 30,
~.1987. : , o




A draft package will be distributed to the Sponsors' Management
Committee at their next meeting on July 15, for their review.

,Work_continhéd*ou‘retaining federal funding.for the Project. R. K.
Fuller has met with Legislators and key members of various commit-
tees'to generate their support .

On May 14, 1981, the House of Representatlve Committee on Science
and Technology adopted the FY '82 DOE authorization bill (H.R. 3146)
prOV1d1ng $8 m1111on for the Heber B1nary Project.

A subcommlttee had authorlzed the $8 million earlier; however, prlor
to full Committee action, a substitute to the subcommittee recom-
mendation has been proposed which would have reduced. the Heber
authorization back to.$4 million. It should be noted that Heber was
" authorized w1th1n the constralnts set by ‘the Pre51dent.

‘'In June, both the full House and Senate authorlzed fundlng for the
- Project. The House authorization was: for $8 million. The Senate
authorization was for an unspecified amount. The final authorized

‘-‘amount 'will be decided in conference in early July., It is antici-

pated that both the House and the Senate will approprlate the
fundlng in July

.d'On ‘April 21 ‘1981, Bob' Lacy test1fied before the State of California
- Assembly Energy Subcommlttee at the AB 51 hearings to provide the

“. panel with information on the technical merits of the Project,

. energy potent1a1 and its financial needs. The subcommittee ex-
pressed its desire that the State, if an approprlatlon is approved,

~ - - should receive ownership status. A modlflcation to AB 51 was

~ drafted which would allow the State to participate in the Project as
" an owner, ent1t11ng them to take a share of the electric power, as
-well as obligat1ng them to share in a11 11ab111t1es. :

- On Apr11 30, 1981, Bob Lacy made a s1m11ar presentatlon to the State .
- of Callforn1a Senate Flnance Subcommlttee respon51b1e for energy and~
fresources. : . - : : ,

'In May, the Assembly and Senate F1nance Subcommlttees recommended a

. $2 million- budget augmentation to their respective committees for '

the Project.. The appropriation would increase the State's owner-
ship share to. approximately $3.6 million. This was subJect to '

- passage of AB 51 and continued’ federal fund1ng

‘ "31n June, Governor Brown s1gned the State's Budget for Fiscal Year

1981-82, which included §2 million in funding for the Project. v
(This action came in lieu of passage of AB 51, which was designed to

. provide fundlng for an undesignated binary cycle geothermal power

‘ fplant) ‘The Department of Water Resources, acting for the State,
was given’ ‘90 days to negotiate a partlcrpatlon agreement with SDGEE.
‘The State's ‘ownership interest will result in decreased SDGSE
ownershlp and f1nanc1a1 exposure ,

-20-




SDGSE app11ed to WEST (Western Energy Supply & TransmiSS1on)
Associates for $25,000 in funding assistance for our geothermal
‘technology transfer effort (i.e., documenting experience at the -
Magma 10 Mw binary fac111ty) Unfortunately, the total WEST budget
‘was reduced resulting 1n the proposal being reJected.

'The Chart of Accounts was amended to include the Fluor Work Pack-
‘ages. .This will enable in-house support groups to easily identify
what account number they should use when reviewing Fluor work and
serve as an easy. cross-reference to the Fluor Work Packages

_ The followmg are the cumulatlve costs for WBS 1.2 and 1. 4 through -

c June 1981.

WBS (ZnJILeve1)>‘~ Budgeted Actual
1z §3,370K . s,828K
»1.4' TR R 'f;1sz y © 002K
1. o (Tot.al) BTN :sa 4901( C $,830K

'Source June 1981 - Contract Management Summary Report



WBS 1.3

WES 1.3.1 - DEMONSTRATION ACTIVITIES

OBJECTIVE

" The obJectlve of this WBS element is to demonstrate rellable and economic
. geothermal power generatlon

“STATUS

¢ No act1v1ty on th1s WBS durlng the quarter
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WBS 1.4

WBS 1.4.2 ~ DATA ACQUISITION, ANALYSIS, AND DISSEMINATION

OBJECTIVE:

‘The overall objective of the data management effort is to acquire; store,

evaluate, and report Project data to the energy generation industry and

‘to other parties interested in 11qu1d-dom1nated geothermal power plant

performance. The intended result is to stimulate commercial development

of hydrothermal resources in the United States

“fSTATus

Solicitation of bids for the data management contract were held in

abeyauce because of the uncerta1nty of cont1nued federal funding.

It now appears. that a  data management contractor will not be. support-

- ing ‘the Project at least during the early design phases. Original
" Project organization established the data contractor as responsxble

for interfacing with Fluor to define Data Acquisition System (DAS) -

:’requ1rements for 1ncorporat1on into the des1gn of plant I&C and data

acqu1s1t1on systems.

~In 11eu of a data management contractor, DOE, EPRI ~and SDG&E each

. performed separate assessments of the DAS requzrements, and a plan
~was outlined for DAS implementation into Fluor's engineering and

. ~design activities. Fluor needs the information on instrumentation
and computer requlrements by early July to maintain scheduled
: act1v1t1es.. _ , S :
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