DEPARTMENT OF ENERGY
IDAHO OPERATIONS OFFICE.

~ FEDERAL BUILDING PROGRAM
| SomD

"ALTERNATIVE_ENERGy'DEVELOPMENT  ,‘5 _ o

TECHNICAL ASSISTANCE TO THE

DEPARTMENT OF DEFENSE-



PURPOSE

o REDUCE EXPENDITURES FOR ENERGY

o WAKE BASES MORE SELF-SUFFICIENT WITH1N0NINTERRUPTIBLE'lT?‘fiig*x;;_;;

ENERGY SOURCES |
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 POTENTIAL RESOURCES AVAILABLE -

o GEOTHERMAL ENERGY SYSTEMS DEVELOPHENT

o ENERGY SYSTEMS MANAGEMENT
‘o ENERGY CONSERVATIONvSUPPORTn,V.

"o SOLAR SYSTEMS DEVELOPMENT

o LOW-HEAD HYDROPOWER PLANT DEVELOPNENT

o BIOMASS SYSTEMS DEVELOPMENT
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GEOTHERMAL ENERGY SYSTEMS DEVELOPMENT T



REDUCE EXPENDITURES FOR ENERGY~ 0? ka
NORTON AFB HEATING ONLY ‘\(\Nﬂ 49
| O mewAL . 20YeaR R
PRESENT SYSTEM | - _Cost - _CosT | PRESENT VALUE o
FueL (1979) | $2,300,000 . $163,000,000 $49 012, 000
OPERATIONS & MAINTENANCE | 575,000 ‘_40,736,000 : 12;250,000 ,} -
TOTAL 203,756,000 $61,262,000
GEOTHERMAL SYSTEM
CoNSTRUCT PLANT '$E25'000'000“  $_7;500;000EE“
OPERATIONS & MAINTENANCE ©§ 866,000 61,350,000 - 18)500?000_;‘:‘
TOTAL § 86,350,000 $26,000,000 .
SAVINGS $117,586,000  $35,300,000 |



ENERGY COSTS CAN BE REDUCED AND RELIANCE ON IMPORTED OI

WIGHLY PROBABLE GEOTHERMAL USE

1979 20-YEAR  PRESENT 1979 ZOEYEAE:'E
VaLue 20-YR -

L CAN BE LESSENED

HEATING PROJECTED VaLue 20-YR  A/C ELEC, - PROJECTED

PRESENT =

SI1TE - FUEE Cost - FueL COST - FueL CosT _
< FaLLON WS, W = |
' PARACHUTE TEST RANGE, CA —
TwenTY-NINE PAEMS,‘CA: |
~ HAWTHORNE AMMO PLANT, NV
S1errA ArMy Depor, CA
~ THorTon AFB, CA

LACKLAND AFB,

\E//”\\

KELLY AFB TX

BROOKS AFBy/Tx

)(,WW

MOUNTAIN HOME AFB, ID-Z 3 gvl

CosT . A/C COST '

A/C CosT
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ENERGY COSTS CAN BE REDUCED AND RELIANC

£ ON IPORTED OIL CAN BE LESSENED

POSSIBLE GEOTHERMAL USE -
| ANNUAL | 20—YEAR | AN?UAL* .: 20-YEAR
HEATING Present AC PRESENT
SITE Cost ($)  Varue ($) CosT ($) VALUE

_CHInA LAKE NAS, CA

‘ /'NILLIAMS AFB, AZ

gXKE AFB, AZ

Davis- ~MonTHAN AFB, Al
_, NAVSTA Apak, AK

ForT BL1ss, 1X

WhiTe Sanps, NM |

TooLe Army. DEPOT, Ut
Ocpen Derense Depot, UT
NeLLis AFB, NV
ELLSWORTH AFB, SD
NASA/WaLLops IsLanD, VA
Dover AFB, DE
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GEOTHERMAL SYSTEM DEVELOPMENT

¢ PerrorM Economic FEASIBILITY STUDY WITH ExisTing DATA

LOCATE THE GEOTHERMAL RESOURCE

e DEVELOP THE GEOTHERMAL RESOURCE

DEsIGN AND CONSTRUCT THE GEOTHERMAL SYSTEM

o OPERATE THE GEOTHERMAL SYSTEM



i

22141 50 SHEETS
_ 27-142 100 SHEETS
ameae’ 99.154 200 SHEETS

NoRTON  AFA CFoTHERMAL — SPACE .~ ColNDIT JOWING. .
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BE2gS e plA \\\M L) (6" ' % |
CEt /A gt o
RES owuwgf/ ‘:
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RES, ENCR. ?EGM; ob RS
i ! DEC .
~ v—se Bib « :
AWARD
6—-—-——,~7—¢me£1
PEIE LN, e d
: ~ DEGM.,
| | - - o PRODYSTION DRILLING, _
C ' JRESERVaIR ENGR. -
#) ;, | | A
‘./’)O« : o ' 15109 AwARD ConsTRUCTION
srs_ﬁh .
STARTUP
N | . ,




INITIAL FEASIBILITY STUDY
6(41—-06*/

@ SEARCH LITERATURE FOR APPLICABLE GEOTHERMAL DATA
el S{e\wnnmssmw c}aoloq/v] G Mts\j) , |

jh?#ﬁiﬁ*PRELIMINARY GEOTHERMAL
WELL DEPTH., AVERAGE WELL FLOW RATE):

| 'Deve\op regomfwu&m%p\a\a’nod progman.

CQUIRE DATA ON EXISTING

] PEREORM PREL IMINARY

L] DEVELOP ENVIRONMENTAL "AND INSTITUTIONAL BACKGROUND

o PRresenT To AIR FORCE

PARAMETERS (TEMPERATURE, '

DESIGNS FOR COLLECTION AND DISTRIBUT

HEATING AND DISTRIBUTION SYSTEM”"“‘“-~M*-N ..... o

ION SYSTEMS o



EXPLORATION

AIR PHOTO INTERPRETATION . . TRILORED TO Tﬂzé

ET MODE L":- AND
S\ TE cmzﬁm‘emsﬂc_g

| | ’dM mﬁr‘ GEOLOGIC AL - HBATTES MAPPING
ProsPECT MAPPING - ‘GEDCHEMICAL EXPLO(LH"&ON

‘@ 660 PH\)SlcPrL

GRADIENT HOLE DRILLING
ResISTIVITY MEASUREMENTS
LoGs

MODELING

AND MO DELIMC, .

° THEEMP:L élZPrDIEN‘r D:Z:u_wc,



~ DRILLING, TESTING,'AND RESERVOIR ENGINEERING |
° Oétem ‘(,owgfwdwéﬂ

o DriLL CONFIRMATION WELL
o PerForM WELL LoGGING OPERATIONS e ='7f?¢¢;@ﬁ},,¢_,,._
¢ Frow TesT UNDER DIRECTION OF RESERVOIR ENGINEERS

o PerFORM RESERVOIR ENGINEERING ANALYSES TO DETERMINE:

RESERVOIR SIZE

PRODUCTION TEMPERATURES

L ong-TerRM PRODUCTION FLOWRATES

!

DesioN oF ProbucTion FIELD

InpuT TO SysTEM CONCEPTUAL DESIGN AND ECONOMICS STUDY



/1 22141 50 SHEETS
Q . 22-142 100 SHEEYS
AmEAS - 22-144 200 SHEETS

VI ClapH of WELL o Fuwswio

e ———————




CONCEPTUAL DESIGN

DETERMINE SYSTEM CAPACITY

CALCULATE ReauiReD NUMBER OF PRoDUCTloNfANDAINJECf:@ﬁ.WEFps 
S1zE SYSTEM.COMPONENTS.(PIPING, PUNPS, HEAT EXCHANGER,>ET&,3:  -
DeveLop OPERATION AND_CONTROL-CONCEéTS

EsTIMATE SysTeM CosT

PErFORM EcONOMIC ANALYSIS AccorpING TO DOD GUIDELINES

ForMAL REPORT



Geothermal Space Conditioning and Water
Heating High Density User

Typical high density user

Hot Water ‘ COOIing - - - Heating -

Cool return water . ~coils | Hot - coils

~—— Chilled water - - Y water . paa
1] 1

R | Giiny

O\"\,J

: s
A | A

Centralized | | o R o
absorption | % & ' B e To other >

et -
refrigerators \ users L

' : FLN
4 & L o /E?hllled water
4 ' . : . o R eturn__'m_J
A ’ . . B . . ‘ . bb‘ : I-\
Hot water from t & SN S R Y To other |
heat exchanger i A , _ ». b users
Hot waterﬁ‘\d \;; - A 'g , - Hot Water -
return / . o _Return -

7 INEL-S-30 240



' ;/G;Othérmal wath\w \ i
: e &t

Geothermal Space Conditioning and Water
Heating Peaking Station Concept

| High" density
| users o

s o
(Geoihermal wate?r\ Heat exchanger
from well field ¥ — | Fossil-fueled
_ 4 peaking ‘
{ | staton Low density
o T users A

PS————— b
J —‘

\ to injection wells 7
-

o o ) ] uNEL-o-JO 234

Pumps




BID & AWARD DESIGN CONTRACT

- WORK SCOPE DEFINED

Bip PACKAGEVPREPARED AND TRANSMITTED -

BiDS ARE PREPARED BY AE'S.

AE SUBMITTALS ARE REVIEWED

AWARD PACKAGE IS PREPARED

APPROVALS ARE OBTAINED

.CONTRACT 1S AWARDED '




SYSTEM DESIGH

PRELIMINARY TITLE I DEsiGN PREPARED

¢ SITE PLANS AND SYSTEM LAYOUTS DEVELOPED
¢ PRELIMINARY SPECIFICATIONS PREPARED :
L SYSTEM PERFORMANCE ANALYZED

¢ IMPLEMENTATION PLAN DEVELOPED

Titee 11 DesieN
¢ SYSTEM DESIGN FINALIZED

o DESIGN SPECIFICATIONS DEVELOPED

© ENGINEERING DRAWiNGS PRODUCED 8




EQUIPMENT PROCUREMENT AND CONSTRUCTION

EQuIPMENT PROCUREMENT

® EQuIPMENT SPECIFICATIONS AND TESTS DEVELOPED .

® BID PACKAGES PREPARED ‘AND AWARDED

® EQUIPMENT RECEIVED

PLanT ConsTRucTiON AND TITLE ITI
® EQUIPMENT INSTALLED AND TESTED
® INSPECTION ACTIVITIES PERFORMED

e DRAWINGS AS-BUILT

T e ——— e



ORGANTZATIONAL STRUCTURE
P(ZObQPm?DQ TION FAND
PROIERT MANAGERMENT |
—s ILLING SIAN | y o
el T~ AND CONSTRUCTION | -~
T ~<_ |_conTractoRs- | .-
IEQE?NE?E}%AL DOE-1D UNIVERSITY OF UTAH |
. ROJECT : STITUT
ENGINEER PROJECT FMANAGER RESEARCH IiN'STITUT}EV



RESPONSIBILITIES |\

Osh B

DOD - EsTABLISHES PROGRAM DIRECTION, Provides Progrum Maragemat =
DOE-1D - PROVIDES PROGRAM MANAGEMENT of TNEL and VUL suppnt

v - PROVIDES TECHNICAL SUPPORT

IpaHO NATIONAL ENGINEERING LABORATOR
| FOR SYSTEMS -

E - PROVIDES TECHNICAL SUPPORT e

UnivERs1TY OF Utan RESEARCH INSTITUT
o FOR RESOURCES




-THE IDAHO NATIONAL ENGINEERING LABORATORY#&%?
: GEOTHERMAL EXPERIENCE

PrIME~CONTRACTOR TO BOE-ID%OR ATI F Loado NATIONAL
ANGIMEERTWE LaBdRATORY (INEL) -

ProvIDES PRIMARY TECHNICAL SuPPORT FOR:

® RAFT RiVER, 1D, GEOTHERMAL BINARY ELECTRIC DEMONSTRATION PLAnT .. .

® USER COUPLED CONEIRMATION,DRILLING PRQGRAM
® ProcRAM PLANNING |
® DIRECT HEAT FEASIBILITY AND FIELD DEMONSTRATION
Procrams (PRDA’s, PON's)
PROVIDES TECHNIEAL SupPoORT FoR:
® RESERVOIR ENGINEERING
® TECHNOLOGY TRANSFER
® GEOTHERMAL LoAN GUARANTY PROGRAM

~ - ® ELECTRIC CONVERSTON TECHNOLOGY .



" 22-141 50 SHEETS
o . 22-142 100 SHEETS
AmPan . 22.144 200 SHEETS

ST e

le ¢ VITWN Gragws
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Pacd F’!{.&'t cT‘_




UNIVERSITY OF UTAH RESEARCH INSTITUTE, - ékxé_
EARTH SCIENCE LABORATORY DIVISION #f# oW T
GEOTHERMAL EXPERIENCE < 9&9§Ey\

ConTrACTOR TO DOE-ID

PrROVIDES PRIMARY TECHNICAL SUPPORT FoR:

® InpusTRY CourLED ProGRAM — NEVADA AND UTAH
- @ STATE CoupLeED ProcraM - WesTERN U.S.
® EXPLORATION TECHNOLOGY PROGRAM - NATIONWIDE

® User CourLED CONFIRMATION DRILLING PROGRAM - NATIONWIDE

ProviDES TECHNICAL SuPPORT FOR:

® TecHnoLoGy TRANSFER - WesTERN U.S. | j S i
| | o o
® INDUCED SEISMICITY - RoOSEVELT HoT SPRINGS, RAFT RIVER —'.“( .

~ @ PRoGRAM PLANNING



@ 22-141 50 SHEEYS

. 22-142 100 SHEETS .

°°°°° 22-144 200 SHEETS

' oa ¢ Y\(_NG‘US\O‘H’ .JF ?QAbtcT.r oF ouey\ - A::A N
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PERSONNEL AR GEOTHERMAL DEVELOPMENT’?i
® GEOLOGISTS ALL ENGINEERING DISCIPLINES. ] PROJECTuMANAGERS;j 
® GEOCHEMISTS COMPUTER SCIENTISTS - | ® ADMINISTRATORS .~~~
® GEOPHYSICISTS SAFETY SPECIALISTS . ~© . PuRCHASING SPECIALISTSv:““
® Biocwemists ENVIRONMENTAL EXPERTS | | . GRAPHIC SPECIALISTS"’
® HYDROLOGISTS METALLURGISTS J PRINTERS  ’ '
‘ LB TECHNICAL WRITERS

o

o

o

0

¢ B

® ELECTRONIC SPECIALISTS .

o STATISTICIANS

® ANALYSTS |
o INSTRUMENTATION AND CONTROL SPECIALISTS
¢ OPERATORS

)

CONSTRUCTION SPECIALISTS

PROVELT  MANRLERS  LoiTH D\SUPL\NF\Q.\I sL(L_L,g




BENEFITS

® REDUCED EXPENDITURES FOR ENERGY -

—o_ Repucep-NaTionaL-DerENDENCE ON IMPORTED Q1

{

® ENErRGY SELF-SUFFICIENCY AT MILITARY BASES

¢ pCOMPLIANCE WiTH THE ENERGY SECURITY AcT - - f f;l ég‘f “
, _ %Vm |




ENLIST 'DOE—ID TO SUPPORT

DOD IN THE DEVELOPMENT OF
ALTERNATIVE ENERGY SYSTEMS AT

MILITARY FACILITIES -




