
Assessment and Development of 
Geothermal Power at Ascension Island 

• UURI - EG&G Idaho Team Qualifications 

« Background 

• Nature of Geothermal Resources 

• Exploration and Resource Assessment 

® Scenario for Project Assessment 

o Scenario for Project Development 
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UURI • EG&G Idaho Team 
Qualifications 
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University of Utali Research Institute, 
Earth Science Laboratory Division 

Geothermal Experience 
Contractor to DOE-ID 

Provides primary technical support for: 
• Industry Coupled Program - Nevada and Utah 

• state Coupled Program - Western U.S. 

• Exploration Technology Program - Nationwide 

• User Coupled Confirmation Drilling Program - Nationwide 

Provides technical support for: 

• Technology Transfer - Western U.S. 

• Induced Seismicity - Roosevelt Hot Springs, Raft River 

• Program Planning 
INEL-S-35 940 



University of Utah Research Institute 
Earth Science Laboratory Division 

Major Accomplishments 

• High quality geologic mapping developed in nine geothermal areas 

• Trace element geochemical techniques developed and tested 

• Geochemical modeling programs implemented for fluid / rock interaction 

• Unique geophysical modeling techniques developed 

• Cost effective geothermal exploration architecture defined 

• Major contributions made to geothermal science - 245 reports, 

papers, publications 

• Management and technical assistance provided for $45M in 
DOE funded programs 
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UURI GEOTHERMAL EXPERIENCE 
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ESL staff 

• Most earth science problems require 
interdisciplinary work for solution 

® ESL has a balanced interdisciplinary staff 

Geology 
Geochemistry 
Geophysics 
Computer 
Electronics 

PhD 
4 
2 
5 
0 
0 
11 

MS 
3 
1 
0 
3 
0 
7 

BS 
4 
1 
1 
1 
2 
9 

Total 
11 
4 
6 

4 
2 
27 
S2 0344 



EG8iG Idaho Geothermal 
Experience 

Provides primary technical support for: 

• Raft River, ID, Geothermal Binary Electric Demonstration Plant 

• User Coupled Confirmation Drilling Program 

• Program Planning 
• Direct Heat Feasibility and Field Demonstration Programs 

(PRDA's, PON's) 

Provides technical support for: 
Reservoir Engineering 

Technology Transfer 

• Geothermal Loan Guaranty Program 

• E l e c t r i c C o n v e r s i o n T e c h n o l o g y INEL-S-SS 939 



EG&G Idaho Programs 

• Nuclear Energy 

0 Geothermal 
« Low-Head Hydroelectric 

• Water Reactor Safety Research 

« Waste Management 

« Environment and Safety 

• Solar 
^ Industrial Energy Conservation 

• Basic Scientific Research 
^ Test Reactor Facilities 

« Alcohol 
• Fusion Safety ,N£LS2ti23o 



Personnel Experienced in 
Geothermal Development 

• Geologists 

• Geochemists 

• Geophysicists 

• Biochemists 

• All Engineering 
Disciplines 

• Hydrologists 

• Computer Scientists 

• Safety Specialists 

• Environmental 
Specialists 

• Metallurgists 

• Electronic Specialists 

• Statisticians 

• Analysts 

• Instrumentation and 
Control Specialists 

• Plant Operators 

• Construction Specialists 

• Project Managers 

• other Support lNEL-S-35 938 
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Geothermal Power Plants in theWorld 

China 

, Phillipines 
)i (11) 446-781 

Japan 
(7)168-223 

New Zealand 
(14)203-203 

( 5 ) 1 8 0 - 4 2 5 ^ ^ 

El Salvador 
(3) 95-95 

USSR 
(1)11-21 

O 
Iceland 
(5) 41-50 rt 

Italy ^ 
(39).440My2> Q^O 
y y y ^ Turkey 

afsf P ^ ^"^^^ (1) 1/1: 5 1/2 

Kenya 
(1)15-30 

Ascension 
Island (?) 
(to be 
determined) 

<} 
\ 

Indonesia'^ 
(2) 2-32 

Total 

No. 
Units 

Generating capacity (MW) 
1981 I 1983 

(115) 2538 3636 
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Growth of Geothermal Electrical Capacity 
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Nature of Geothermal Resources 
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Characteristics of Geothermal 
Resources 

® Source of heat 
— Volcanic activity 

— Igneous intrusion 

© Water to transfer heat 

® Permeable rocks 

82 0369 
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CONCEPT OF PLATE TECTONICS 
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GEOTHERMAL TEMPERATURES 
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VAPOR DOMINATED GEOTHERMAL RESERVOIR 
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some geothermal systems have surface manifestation 

© The Geysers, CA 

• Roosevelt Hot Springs, UT 

o Iceland 

• New Zealand 

<» Italy 
others have none - geology, geophysics, geochemistry 
lead to discovery 

© Imperial Valley, CA 

® Humboldt House, NV 

o Newberry, OR S2 0370 



Exploration and 
esource Assessment 
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Ascension Island Geology 
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C O N C E P T U A L THERMAL AND GEOLOGIC MODEL 
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Possible Characteristics of 
Ascension Resource 

o Thermal input and recharge from volcanic heat 

o Hydrologic recharge from sea 

« Permeability in fractured volcanic rocks 
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Scenario for Project Assessment 
Ascension Island 

« Initial evaluation 

® Exploration 

• Resource assessment and conceptual design 

S2 0310 



F M A M 

1982 

J J A s 0 N 

Initial 
evaluation Exploration 

USAF 
decision 

D J F M A M 

1983 

J J A s 0 N D J F M A 

1984 

M J J A s 0 

Resource assessment and 
conceptual design 

USAF USAF 
decision decision 

Initial evaluation 

Activities Products 

Acquire available data 

Perform reconnaissance geologic work 

Perform geochemical modeling 

Determine site energy needs 
and applications 

Determine environmental / Institutional 
needs 

Determine BBC Interfaces 
and requirements 

Develop system concepts 

Prepare initial report 

Present data to USAF for decision 

• Preliminary resource model 

• Design of exploration and resource 
assessment program 

• Identified site needs 

• Report with recommendations 
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F M A M 

1982 

J J A s 0 N D J F M A 

Initial 
evaluation Exploration 

USAF USAF 
decision decision 

M 

1983 

J J A S 0 N D J F M 

Resource assessment and 
conceptual design 

1984 

A M J J AIS 0 

USAF 
decision 

Exploration evaluation 

Activities Products 

Perform geochemical surveys 

Perform electrical resistivity surveys 

Perform aeromagnetic surveys 

Perform thermal gradient dril l ing 

Select best reservoir confirmation 
dril l ing site 

Develop preliminary economics for most 
promising concepts 

initiate preliminary design 

Prepare report including probabilities 
of success 

Present data to USAF for decision 

Integrated survey data and analysis 

Geothermal target model 

Drill site selected 

Preliminary economics and 
design defined 

Report with recommendations 

82 03S8 



F M A M 

1982 

J J A S 0 N D J F M A M 

1983 

J J A S 0 N D J F M A 

1984 

M J J A S 0 

Initial Resource assessment and 
evaluation Exploration conceptual design 

USAF USAF USAF 
decision decision decision 

Resource assessment and conceptual design 

Activities 

Comply with environmental 
requirements and secure permits 

Award dri l l ing contract 

Drill confirmation well 

Perform well logging operations 

Flow test well 

Perform reservoir engineering 
analyses to determine 

•— Potential reservoir size 
— Production temperatures 
— Long term production flow rates 
— Production field design 
— Study Input 

Products . 

• Confirmation well drilled, 
logged and tested 

• Reservoir analysis 

S2 0359 



F M 

1982 

A M | J J 

1 

A S 0 N D J F M A 

Initial 
evaluation Exploration 

USAF USAF 
decision decision 

M 

1983 

J J A S 0 N D J F M A 

1984 

M J J A S 0 

Resource assessment and 
conceptual design 

USAF 
decision 

Resource assessment and conceptual design (cont'd) 

Activities 

For the most promising system concepts 
— Perform power cycle analyses 
— Calculate required number of 

production and injection wells 
— Size system components 
— Estimate system costs 

and economics 

Recommend best power generation 

system concept in formal report 

Select site for (additional) production weli(s) 

Products 

• Conceptual design 

• Formal report 

• Production well sites 

S2 0360 



Scenario for Project Development 
Ascension Island 

« Engineering 

o Well field development 

• System construction 

S2 0311 



Dual Flash Plant Schedule 
Activity [m2ii983lji984lm5i:^^ 

Initial evaluation ® 

Exploration 

Resource assessment and 
conceptual design 

Decision pomts 

Engineering design and inspection 

Well field development 

System construction and start-up 

• ^ 

- • 
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Dry Steam System 

\ / 

Turbine 

Cooling 
tower 

Sump 

Production 
well 

Injection 
well 
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Flash Steam System 

Turbi 
Cooling 

tower 

Sump 
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Binary System 

\ / 

Turbine 

Cooling 
tower 

iGeothermal __ . ^^ 
I fluid Heat exchanger 

^ Production Direct 
^ q well applications 

% Injection 
1 ^ well 
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Net Brine Effectiveness 

300 400 500 
Resource temperature (°F ) 



Geothermal Power Generation 
Costs 

300 '*00 ^°° 
Resource temp ("F) 
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Geothermal Energy Direct 
Applications 

• Desalination 

o Space conditioning 

© Refrigera+ion 

© Food processing 

« Aquaculture 

® Potable water 

• Industrial processing 

® Greenhousing 

• Meat packing 

Agriculture 

Drying 

82 0374 



Install, 

Engineering design Follow construction '̂ °*̂ Ji"P 
IConstructjon and test 
contract --.«*:«„ 

equipment '* âward '^ A. System 
i startup 

RFQ 
Equipment manufacture 

Well field development 
Field piping 

Engineeiingdesign_ 

Based upon selected cycle concept 

• Finalize cycle design 

• Prepare system schematic drawings 

• Prepare equipment specifications 

• Prepare request for quotations 

• Evaluate bids 

• Order power equipment 

Developplant layout 

Perform test borings for foundations 

Prepare foundation, piping and 
electrical drawings 

Follow construction 

Train operators 

Test and startup system s2 036i 



Install, 
hookup 

Engineering design 
[Construction 
contract 

Follow constructi^i^^^l"^' 

Site construction 
Prepare 
equipment award 
specs^ ^ ^ 

Equipment manufacture 
RFQ 

Well field development 
Field piping 

and test 

System 
startup 

Well fieidJ[eyelopment 

• Select second well site 

• Award drilling contract 

• Drill and test second well 

. Perform reservoir engineering 

. Determine need for additional well 

• Hookup field piping S2 0362 



Install, 
hookup 

Engineering desigri 
IConstruction 

[prepare ^ ^ ^ ^ 
equipment award 
specs •. 

Equipment manufacture 

Follow coj^r^ctl^n^ ^ ^ ^ 

Site construction 
and test 

RFQ 

Well field development 
Field piping 

System 
startup 

7~^^^/^,ard^5r^t?uction~contraet 

. Perform site preparation 

. construct equipment foundations 

• install equipment 

. complete piping and elecUicai hookups 

. Test equipment and systems 
32 0363 



stimated Time to Power on Line 

Skid mounted single flash unit 

tructed-dual4lash„plant 

1985 

1987 
Site cons 

Site constructed binary plant 

Currently advertised unit 

1988 
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Potential Costs 
2.2 MW Geothermal Power Plant 

initial evaluation 

Exploration 

Resource assessment 

^Ne\\ field development^ 

Plant 

Total 

Cost ($1000) 

80^ 

6502 

35002 

400^ to 10,000^ 

3,000^1oT57000^ 

- 8,000 to 30,000 

Time (months) 

3 plus 1 

6 plus 3 

15 plus 3 

15 to 40 

/ 

46 to 71 

1. Cost estimate 

2. Estimated labor, typical construction, 
double dri l l ing 

3. First resource well adequate, 
plus piping and controls 

4. Four resource wells 

5. Good resource, skid mounted plant 

6. Less quality resource, binary plant 

82 0371 



Summary bumiiiaiy 
Aoepssment and Development of 

Geoth'ermaTpower at Ascension Island 

o Good potential for geothermal resource 

e TWO low cost initial evaluations recommended 

V PotentiaHer power-onJine by 1985 

. cost will depend primarily on resource 

c r « r idaho-UURl team capable of managing 
© EG&G laano uum throuah operation 

project from assessment througn H 



proposed Project Organization 
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Organizational Structure 

U.S. Air Force 
Project IVlanager 

/ 
y 

y 
y 

y 
y 

y 
y 

\ 

EG&G Idaho 
DOE-ID 

Contract Manager 

_ " ^ 

University of Utah 
Research Institute 

Technical interface 
Contractual Interface 
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Responsibilitie 

U S Air Force - establishes program cl>rect,on 
and d^^ects project management 

. 0OE.,D - P-vides contr- . -naaemen . o, 

/-ro^rc^^-s-r-
- r n ^ : ; i n r a n T J ; X m s - ' ^ ^ 

* .1* I, noQParch Institute - proviaes. 
. university of U*̂ *̂ ^̂ f,̂ „̂ d exploration and 

project management and expio c 
resource evaluation 

»NEl-S-35 937 
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