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1.0 INTRODUCTION 

1.1 Purpose of t he  Federal Geothermal R&D and Technology Transfer Program 

This is the  USDOE Geothermal Technology Division (GTD) Technology Transfer Outlook 

document f o r  the  f i v e  years FY1985-FY1989m 

"U.S. Geothermal Energy Program Multiyear Research Plan: 1985-1989." In  i t s  

simplest  terms, t h i s  document describes how those technologies which are current ly  

the  focus of R&D e f f o r t s  w i l l  be t ransferred t o  industry and t he  public. 

It is a companion volume t o  

The R&D Plan mentioned above describes concisely and accurately the  r o l e  of GTD 

R&D e f f o r t s ,  both h i s t o r i c a l l y  and i n  the coming years,  within the  context of 

l e g i s l a t i v e  and adminstrative mandates. In  b r i e f ,  it is t he  s t a t e d  pol icy of 

t he  Federal government to1 

encourage the  development of a wide range of energy sources, 

concentrate Its e f f o r t s  on those sources which have a potential t o  

cont r ibu te  s ign i f i can t ly  t o  the  nation's energy base, 

focus on those technologies which, f o r  technical, economic, o r  

o the r  reasons, would probably not be developed by industry alone, 

e t r ans fe r  of Federally-sponsored technologie f o s t e r  t he  agg 

and 

6 

1 See Appendix Am 

The e ight  forms are: 
hydr o t  he mal / d i  rect-he a t ,  ge opr es sur ed/me thane, geopr es sur ed / ho t-wa t er , 
geopressured/hydralic, hot-dry-rock, and magma. 

hydrothennal/ flash-stem, hydrothermal/binary-cycle, 

1 

. 

0 

0 

0 

0 

d i r e c t l y  to  those indus t r ies  which could use them t o  develop new 

energy sources. 

To these ends, GTD has put i n  pla 

encompasses a l l  e i g h t  major forms of geothermal energy2 

D e f f o r t  of significant dimensions. It 

and is being conducted 



F -; by scientists and engineers a t  the  DOE nat ional  labora tor ies ,  un ive r s i t i e s ,  and 

pr iva te  sec tor  firms. 

t h e  recent ly  released I "GTD/DOE Geothermal Technology Catalog .*' 

The record of t h e i r  accomplishments is seen c l e a r l y  i n  
u 
id 

- 
I 

i L  

E ,  

4, 
In  general ,  t he  purpose of t he  G a )  lbchnology Transfer program is  t o  

ensure t h a t  U.S. industry i s  aware of technology t h a t  r e s u l t s  from Federal 

1 :  
M 

geothermal R&D, and t h a t  technology is  successful ly  adapted t o  industry needs. 

\ 

1.2 

This document i s  a descr ip t ion  of and j u s t i f i c a t i o n  f o r  the Technology Transfer 

a c t i v i t i e s  of t h e  G a )  R&D Program, but not e i the r :  

Purpose and Scope of This Document 

1. 

2. 

A deta i led  Technology Transfer s t a t u s  o r  a c t i v i t i e s  report,3 or  

A methodology fo r  developing a Technology Transfer Plan.4 

This document : 

o Is a descr ip t ion  of the  Program Technology Transfer Strategy General 

System, and Major Ac t iv i t i e s ;  

o Emphasizes a c t i v i t i e s  f o r  N 1985 t h a t  are intended t o  assist industry 

i n  adopting Federally-developed technology and t o  s t imulate  in t r a -  

industry t r a n s f e r  of industry-developed technology; and 

o Describes what t h e  G2D program i s  doing t o  improve t h e  effect iveness  

of i t s  Technology Transfer activities. 

See "GTD/DOE Geothermal Innovative Technologies Catalog ," (MCR-002-86-!CA] 

See "Guidebook f o r  Technology Transfer Managers ,** [ MCR-001-86-TA] 

2 



f -1 2.0 Technology Transfer Strategy and Goals 

2.1 Needs for R&D and Technology Transfer t -  sr 
I '  The United States is not an energy poor nation. 

the most part readily available. And by almost any measure, energy in America 

in relatively inexpensive, calculated either as a percentage of GNP, of personal 

income, or even on a straight price per Btu basis. 

to us as a nation to exploit more fully our domestic renewable resources. 

reasons why are fairly obvious; energy indepenence, national security, and 

economic expansion. 

resources can or should be tapped as a contribution to the nation's energy 

base. 

Our energy is abundant and for 

j, 

Still,.it is advantageous 
L 
L 

t 

The 

1 Given this, it is important to determine if geothermal 

f 
Geothermal energy is: 

L .  

o A tremendous resource base - Hydrothermal, 116, 000 quads - Geopressured, 113,000 quads thermal energy; 67,000 quads methane - Hot dry rock, 530,000 quads 

L 
o A clean, safe resource - No combustion required - No coal storage piles, tanks of oil, or transportation of these fuels - No public fear of nuclear accident - Low environmental impact 

e '  

o A base-load resource - Available 24 hours a day 
L 

Im 

t 

k. 

6 - Not affected by variables 6uch as sun and wind 

o A reliable resource - Availability factors of over 90% achieved - Average for nuclear plants, 71%, 78% for fossil plants F -  

o A competitive resource - Geysers plants p ce power at lowest cost of any of PG&E's mix of 
plants types - Costs of flash s ing on-line competitive with conven- 
tional plants - Costs of small binary units competitive and short lead times bring 1 early prof its 

I 

* *  

All of these advantages argue strongly for a greater exploitation of our 

3 



nat ion 's  geothermal resources. 

doing SO. Among them: 

There are ,  however, s ign i f i can t  obstacles  t o  

o Signi f icant  technical  and economic obstacles  must be overcome before 
the  majori ty  of U.S. geothermal resources may be exploited by industry,  
espec ia l ly  of moderate temperatures (150' - 2OOOC) 

Current technology is only economic when applied t o  high grade reservoirs  

The market f o r  geothermal equipment is too small f o r  s ign i f i can t  commitme.nt 
t o  R&D by pr iva te  suppl ie rs  - only 1 deep w e l l  i n  1000 is geothermal 

Geothermal d r i l l i n g  cos t s  are up to  4 times tha t  of o i l  o r  gas wells 

The geothermal i n d u s t r i a l  i n f r a s t ruc tu re  is small, and depends t o  a 
large extent  on in t e rac t ion  with the o i l  and gas industry 

The typ ica l ly  small s i z e  of most geothermal companies minimizes R&D 
i n i t i a t e d  by industry 

Companies dedicated t o  geothermal development have l i t t l e  p r o f i t  t o  
spend on R&D 

o 

o 

o 

o 

o 

o 

These are obstacles  which are not l i k e l y  to  be overcame to  any s ign i f i can t  

degree unless some i n s t i t u t i o n  acts as an in tegra tor ;  someone able  t o  iden t i fy  

and evaluate a l l  of the  poten t ia l  benefi ts ,  problems, synergies,  and needs. 

This is a r o l e  uniquely appropriate fo r  the  Federal government, and is s t r i c t l y  

i n  l i n e  with i t s  s ta ted  object ives  and respons ib i l i t i es .  

Those very s a m e  obs tac les  t o  development are a l so  obstacles  t o  the  t r ans fe r  of 

the  developed technology. Here, too, the Federal government can play an e s sen t i a l  

ro le .  It is t he  Division's f irm conviction t h a t  Technology Transfer and R&D 

are best  understood and practiced as complementary a c t i v i t i e s ,  ac t ing  t o  re inforce 

Transfer is simply a waste. 

is an impossibil i ty.  Togethe can bring i n t o  place a 

r a t h e r  f r a g i l e  industry,  but 

throughout our economy and bring us one s t e p  c loser  t o  energy independence. 

Technology Transfer without technology development 

4 
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2.2 Goals and Objectives of the R&D Program & 

I '  The five-year goals of t he  Ga) R&D program are f u l l y  described i n  t h e  "U.S. 

Geothermal Energy Program, Multiyear Research Plan: 1985-1989", from which 

Exhibit 2.1 is taken. 

developed using t h e  evaluation and planning process outlined in the Renewable Energy 

Research and Development Outlook, February 1985. 

goals  would be "For )bt Dry Rock: 

zones . " 

!A 
f '  
&d nese are general izat ions of extremely de ta i led  plans 

An example of t h e  more de ta i led  L 

I 
L 

Connect w e l l s  up to  15 separa te  f r ac tu re  

The technology being developed today w i l l  need t o  be t ransferred f o r  tomorrow's 

use. 

stages of R&D, t h e r e  w i l l  exist an even g rea t e r  overlap between R&D plans and 

And as the  Division attempts t o  include transfer a c t i v i t i e s  i n  the  earlier 

h: Technology Transfer plans. 

1 

C '  

i 



EXHIBIT 2.1 

RESEARCH STATUS AND OBJECTIVES i 

L 
A. GEOTHERMAL GEOSCIENCES RESEARCH 

Research Area 

Hard Rock 
Penetrat ion 
Research 

t 

b 
L 

b 

Hydrothermal 
Re se rvo i r  
Research 

e 
lb 
i 

Ge opr e s sur ed 
Production 
Research 

ILJ 

8 

u 

L 

tw 

i! 

I , 
b 

I 

Ld 
I 

ri; 

L 

Hot  Dry Rock 
Res e rvo i r 
Res  ear ch 

Current S ta tus  

O i l  & gas d r i l l i n g  tech- 
nology has been adapted 
t o  geothermal use, but 
high temperatures, harder 
rocks and corrosive f l u i d s  
make geothermal wells two 
t o  four times more expen- 
s ive  than o i l  o r  gas wells. 

Reservoir understanding, 
modeling and behavior pre- 
d i c t ion ,  including behavior 
of injected and recharge 
f l u i d s ,  has been developed 
and is used by industry,  
but is uncertain. 

Geopressured reservoirs  
shown t o  be saturated with 
na tura l  gas. Modified 
logging techniques are 
ava i lab le  f o r  predicting 
s a l i n i t y  and gas content. 
Existence of very la rge  
reservoi rs  proven. Scale 
cont ro l  i n  ea r ly  s tage of 
development. Reservoir 
d r ive  mechanisms poorly 
understood . 

0 

Five-Year R&D Objectives 

Complete the  development of 
components and prepare f o r  
f i e l d  t e s t i n g  of an advanced 
d r i l l i n g  sys  tem t h a t  incor- 
porates a downhole motor, 
capable of d i r ec t iona l  d r i l l i n g ,  
casing while d r i l l i n g ,  and 
high penetrat ion rates to  
reduce w e l l  cos t s  by 50x0 

Develop improved reservoi r  
understanding and predict  ion 
methods t o  provide advanced 
reservoi r  management too ls  and 
reduce uncertainty in behavior 
pred ic t ion  by a f ac to r  of 
f i v e  . 
Complete the  development of 
predict ive model f o r  geo- 
pressured reservoi r  perfor- 
mance based on long term 
flow tes t ing .  Develop scale- 
cont ro l  technology. Complete 
economic ana lys i s  of t o t a l  
energy recovery system, in- 
cluding na tura l  gas, elec- 
t r i c i t y  and d i r e c t  heat  
appl icat ions . 

S c i e n t i f i c  f e a s i b i l i t y  Complete the development of 
establ ished . Hydro- micros e l  smic t e chno logy f o r 
f rac tur ing  of deep, hot  locat ing and character- 
c r y s t a l l i n e  rock shown iz ing deep hydraulic frac- 
to be volumetric r a the r  tures i n  s t ressed crystal-  
than planer. Micro- l i n e  rock. Es tab l i sh  method- 
seismic monitoring and ology f o r  c rea t ion  of high 
del ineat ion i n  e a r l y  surf  ace area heat exchanger 

.stage of development. system i n  deep hot rock 
geosystems. 

Magma S c i e n t i f i c  f e a s i b i l i t y  has Study t a r g e t  s i te  f o r  magma 
Energy been shown f o r  ex t rac t ing  loop experiment, I n i t i a t e  
Extract ion  energy from shallow magma technology f o r  d r i l l i n g  
Research bodies. Technology improve- and heat  ex t rac t ion ,  test  

ments and extrapolat ions 
show a t  least 1000 MWe 
may be exploi table  econom- 
i ca l ly .  

a l l  equipment a t  in te r im s i te  
and prepare f o r  major d r i l l i n g  
program t o  start  i n  1991. 

6 



RESEARCH STATUS AND OBJECTIVES (continued) 

B. GEOTHERMAL CONVERSION RESEARCH 

Research Area 

Binary 
Convers ion 
Technology 
Ver i f ica t ion  

Heat Cycle 
Research and 
Second 
Genera t ion 
Binary 
Technology 

Hybrid 
Geothermal 
Elect r i c  
systems 

Low-Enthalpy 
systems 

Geopressured 
Convers ion 
Research 

tbt Dry Rock 
Conver s ion  
R e s  ea r  ch 

Current Status  

Eeber binary p lan t ,  being 
b u i l t  i n  Cal i fornia 's  
Imperial Valley under a 
DOE/industry cooperative 
program, is on schedule 
and under budget. 

Advanced heat cycles are 
under research o r  p i l o t  
scale. Materials, heat 
exchangers, condensers, 
pumps are under test and 
development 

Ebney Lake hybrid plant 
conceptual design complete; 
t he  d e s i r a b i l i t y  and basis 
f o r  continuing preconstruc- 
t i o n  a c t i v i t i e s  is  under 
review. 

'Jkenty-three f i e l d  pro jec ts  
were in i t i a t ed ,  of which 
seven were terminated due 
t o  technica l  problems 
F i f t een  are i n  operation 
and one is under construc- 
t ion.  Thirteen f i n a l  re- 
ports of t he  operating 
p ro jec t s  have been issued. 

Wells are ready fo r  tests of 
electric production from 
combined methane, thermal, 
and hydraulic energy. No 
d i r e c t  heat use t o  date. 

Reservoir not ready f o r  
power generation tests. 

7 

Five-Year R&D Objectives 

Complete s tar t -up of Heber 
binary and car ry  out  two 
year experimental operation. 
Test several  advanced con- 
cepts  f o r  in- l ine cont ro l  
instrument a t  ion . Complete 
economic evaluation of Heber 
plant  and follow-on improved 
designs . 
Complete the  design and 
development of components, 
materials and systems con- 
cepts  f o r  second generation 
binary system capable of 
reducing binary plant  cos t s  
by 30X. 

Complete preconstruct ion  
activit ies of b n e y  Lake 
hybrid p lan t ,  i f  appropriate 
cooper a t  ive arrangement 6 
can be set up. 

Completion of a l l  d i r e c t  heat 
projects .  Publication of a l l  
f i n a l  repor t s ,  and economic 
analyses of d i r e c t  heat ap- 
p l i ca t ions  of geothermal energy. 

Complete EPRI experiments on 
gas-engine plus binary elec- 
t r i c  system. Allow indus- 
t r y  access to  w e l l s  f o r  
d i r e c t  heat tests. 

Conduct small-scale test s . 
Make site accessible  t o  
industry f o r  larger-scale 
electric plant . 



3.0 TECHNOLOGY AND AUDIENCES 

3.1 The Technology Delivery System 

I n  order f o r  a new technology to  en ter  the market place, a number of d i f f e r e n t  

i n s t i t u t i o n s  and ind iv idua ls  must i n t e r a c t  i n  a va r i e ty  of ways. 

might be un ive r s i t i e s ,  equipment manufacturers, se rv ice  provider6, f inanc iers ,  

and government regulators .  Each technology has i t s  o m  real "delivery system" 

t h a t  exchanges information, devices, money, services ,  etc. 

The i n s t i t u t i o n s  

The concept of 8 Technology Delivery System (TDS) is a way t o  represent these 

complex processes, as a s o r t  of map t o  guide the  means by which the Federal 

government s t imulates  technology improvements and adoption. While the  TDS is 

an abs t rac t ion  of the  real-world mix of actors  and exchanges, developing and 

analyzing t h i s  map is espec ia l ly  valuable fo r  c l a r i fy ing  which i n s t i t u t i o n s  can 

be worked with t o  f a c i l i t a t e  t r ans fe r s  of spec i f i c  technologies. 

The concept of t h e  'IDS was developed by the  National Academy of Engineering i n  

1973, and continues t o  be expounded as an important t oo l  by Dr.  Arthur A. Ezra 

of t h e  National Science Foundation. 

analyze a IDS ("Technology Ut i l iza t ion :  

In  a paper explaining how t o  develop and 

Incentives and the Federal Role"  In "A 

Synthesis of Technology Transfer Methodologies," U.S. Department of Energy, 

December 1984), Ezra provided examples of par t  of the U.S. geothermal energy 

TDS 

Two f igures  from Ezra's paper show the  geothermal ZDS, emphasizing the  ro le  of 

publ ic  u t i l i t i e s  i n  the  ad 

.3.1 shows the ZDS without government 

ass i s tance  can come i n t o  play. which government 
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Exhibit 3 1 
Geothermal Energy Technology Delivery System without Government Assistance 
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Exhibit 3.2 
Geothembl Energy Technology Delivery System with Government Assistance 



Notes: (R,!) indicate applicability of government involvement in Research or various Incentives 

Exhibit 3.3 

Geothennal Energy Field Development Technology Delivery System 



Comparing these two f igures  reveals  a number of important points: 

(1) A fundamental r o l e  of government-sponsored RQD is t o  improve the 

technical  database from which consulting engineers develop designs 

and plans f o r  power plants.  

(2) Communication of technical needs is  a fundamental process among many 

of the  actors .  

(3) Tax r ece ip t s  and ( f inanc ia l )  incent ives  can be traded off  among each 

other  through the  system as a whole. 

(4) A most important flow l i n k  i s  the t r ans fe r  of new technical  data ,  and 

personal s k i l l  d i r e c t l y  from RbD l abs  (e.g., un ivers i t ies )  t o  consulting 

engineers. 

( 5 )  The energy-consuming publ ic  i s  insulated from most of the technology 

development and t r ans fe r  interact ions.  

If f inanc ia l  (e.g., tax o r  subsidy) incent ives  are required t o  (6) 

accomplish technology adoption, the  R&D program (e.g., Ga)) of ten  

must act as the "incentives system in tegra tor"  among a number of 

Federal i n s t i t u t i o n s  (e.g., Congress, OMB, Treasury). 

Ezra's geothermal energy TDS (Exhibit  3.2) omits one Important group of ac tors ,  

commercial f inanc iers ,  who play a c r u c i a l  r o l e  of invest ing and lending funds 

f o r  f i e l d  and conversion plant  development. 

assess the  f inanc ia l  f i s k s  associated with proposed projects ,  usual ly  require 

Financiers,  i n  t h e i r  needs t o  

much technical and cos t  information. 

of ten  approaches t h a t  required by design engineers. 

me l eve l  of d e t a i l  of t h a t  information 

It i s  also important t o  

much technical and cos t  information. 

of ten  approaches t h a t  required by design engineers. 

me l eve l  of d e t a i l  of t h a t  information 

It i s  also important t o  

recognize t h a t  Exhibit  3.2 does not attempt to  portray the complexity of the 

1 2  



geothermal I D S  from the  point of view of the  owner of the geothermal f i e l d .  

The f i e l d  development aspects of the  TDS are shown i n  Exhibit 3.3 (which is not 

from Ezra's paper). 

government incent ives  are shown there  only by the  codes (R) o r  ( R , I ) ,  t o  keep 

The ro l e s  of researchers,  research support, and other  

t he  f igure  simple. 

It can be seen t h a t  a l l  of the ac tors  i n  Exhibit 3.3 are impacted by government 

involvement i n  research o r  various incentives.  

RhDIincentives needs requiring federa l  government involvement. 

Each ac tor  has  d i f f e ren t  spec i f i c  

It is important t o  note  t h a t  t he  Federal government's r o l e  i n  receiving inputs  

must be an active one. For example, i n  the  f i e l d  of taxes, t h e  Federal government 

has 'more than simple co l lec t ion  r e spons ib i l i t i e s .  

i t s  tax pol icy is, a t  a minimum, not antagonis t ic  t o  the goals of the  o ther  

It must a l so  be assured t h a t  

players,  and, at  i t s  bes t ,  is ac t ive ly  sympathetic t o  those goals. Similar ly  

the  Federal government should not simply receive da t a  from sponsored research. 

It must analyze t h i s  data  as w e l l .  

what are t h e i r  implications f o r  R&D policy and emphasis? 

What do these data  ac tua l ly  represent and 

I n  receiving "needs" information the  government has the  r e spons ib i l i t y  t o  be a 

good l i s t ene r .  A good p a r a l l e l  to t h i s  i s  the case of medical  diagnosticians,  

who bel ieve t h a t  i f  they are ab le  t o  l i s t en  c lose ly  and w e l l  enough, t h e i r  . 

p a t i e n t s  w i l l  usual ly  t e l l  them prec ise ly  what t h e i r  problem is. Indicat ions 

(e.g., pulse,  temperature, erc.) are cnereroce usru U ~ D L  rvurrrmacvr, -.L..b.L-- 

t o  the patient-described need. 

t o  the  industry,  t o  t he  

d r i l l i n g  technology o r  loan guarantees),  as the  f i r s t  s t ep  i n  se lec t ing  technologies 

fo r  active t ransfer .  

Like the  practiced diagnostician,  GTD l i s t e n s  

i t s  needs (whether i n  

Frequent GTD workshops and program reivews serve t h i s  

l i s t en ing  function. 

13 



4 Once GTD has detected s p e c i f i c  needs f o r  R&D o r  t r ans fe r  act ions,  i t  then looks 

fo r  opportuni t ies  t o  intervene and a s s i s t  the  other  players i n  making t h e i r  

a c t i v i t i e s  and t h e i r  i n t e rac t ions  as strong as possible. 

hi 

8 1  

i For example, GTD (or  L 
some other  'arm of the  Federal government) may benef ic ia l ly  assist the  un ive r s i t i e s  

i n  t ra in ing  the  engineers which the industry w i l l  need, o r  develop a way t o  L 
help  geothermal d r i l l i n g  f i rms get  improved d r i l l  b i t s  from manufacturers. 

ltrl 
Using a f i n a l  metaphor, GTD recognizes t h a t  a Technology Delivery System resembles 

a c i r c u i t  board, with each player o r  i n s t i t u t i o n  i n  the  r o l e  of t r a n s i s t o r s ,  

! I  etc., amplifying some needs, modulating others. But only when a l l  circuit 

l ines  are properly l a i d  down, when a l l  components are functioning properly, 

does the  c i r c u i t  as a whole perform i t s  functions,  and w i l l  t he  U.S. recognize 

u 
I 

L1 
the  highest  p rac t i ca l  explo i ta t ion  of i t s  geothermal energy resources. 

9 '  

As a conceptual device, t h e  'IDS i n  Exhibits 3.2 and 3.3 are helpful  i n  under- 
L 

L standing the  intricate in t e rac t ions  of the  geothermal energy industry.  G'ID 

has begun the  process of developing a consolidated and detai led p i c tu re  of the 

major individual  players involved. For example, information on publ ic  financing 

has begun the  process of developing a consolidated and detai led p i c tu re  of the 

major individual  players involved. For example, information on publ ic  financing 

4 '  sources i s  scattered among t h e  Operations Offices s t a f f .  It is nowhere consolidated 
b l  u 

i n t o  one, unified database, there  is  no check t o  be ce r t a in  t h a t  a l l  key players 

are included, and the re  is no means of making t h a t  information general ly  avai lable .  G 

Y 
bi 

Ihe concept of the  loya l  proponent, or **technology champion" i s  cen t r a l  t o  GTD's 

approach to Technology Transfer. 'Ihe absolutely essential Technology Transfer ro l e  

c performed by t h i s  "technology champion" can not be stressed too strongly.  Such 

champions may arise within any of the  blocks shown i n  Exhibi ts  3.2 aqd 3.3, from 
i 

within t h e  Federal government, from an R&D f i rm,  a public  u t i l i t y  executive, o r  h 

elsewhere. A champion's role however is  not circumscribed by h i s  o r  her "location" 

within the  TDS. For example, a "Public" champion would need t o  have an int imate  

E 



ilr 

L understanding of - a l l  players ,  not j u s t  of the  Public Util i t ies t o  whkh she/he 

is shown connected i n  the  TDS. Where would such a champion turn  i n  order t o  

f ind  a consolidated, central ized source of information on prec ise ly  who the  key 

engineers, R&D developers, etc. are? 

gathered individual  on an ad hoc bas is ,  thereby slowing t h e  pace and l imi t ing  

the  effect iveness  of the champion's e f fo r t s .  

lb date ,  such information has been 
t i  
b 

t 

c 
The Division has s t ressed  the  cent ra l  importance of champions and has an appro- 

p r i a t e  predisposit ion t o  f ind  them outside of t h e  Federal government. It must 

now make it easier f o r  such champions t o  arise and f lour i sh .  One way of doing 

t h a t  is t o  make ava i lab le  the  information necessary fo r  the  champion t o  do h i s  

o r  her job. L 

t 



3.2 The Transferable R&D Products 

G a )  has iden t i f i ed  over 200 R&D products developed e i t h e r  a t  t h e  DOE National 

Labs o r  under d i r e c t  DOE SponSOrShip, which are now a t  various s tages  of t r ans fe r  

readiness. These have been col lected,  cross-indexed, *and annotated i n  the 

"Ga)/DOE Geothermal Technology Catalog." 

provided i n  Appendix B. 

A summary of those products is 

3.2.1 Method f o r  Selecting Transferable Products 

The f i r s t  s t e p  i n  implementing a Wchnology Transfer program and the rea f t e r  

se lec t ing  specific technologies f o r  t r ans fe r  i s  t o  assess the  R&D s tage and 

the  current  t r a n s f e r  s t a t u s  of all DOE-sponsored R&D products. Exhibit 3.4 

shows a summary of geothermal R&D products grouped by t h e i r  R&D and t r a n s f e r  

s t a tus .  

during t h e  preparation of t he  GTD/DOE Geothermal Technology Catalog . 
The numbers are derived from a preliminary survey of products conducted 

EXHIBIT 3 .4 
GEOTHERMAL R&D PRODUCTS 

GROUPED BY TRANSFER STATUS 

TRANSFER STATUS NUMBER OF PRODUCTS 



t .  

tended t o  be somewhat self-select ing.  Some ( l i k e  publications) are easier t o  
L 

t r ans fe r ,  simply put t ing  them i n t o  the  public domain and allowing passive 

t r a n s f e r  t o  occur. 

t ransfer red  successfu l ly  because manufacturing indus t ry  representatives have 

been brought i n  and involved since the earliest stages of R&D. 

Others ( l i k e  many of those developed a t  Sandia) have been 
i L 

In  one sense the re  should be no "selection" of products t o  t r ans fe r ;  every 

successful item under R&D should eventually be t ransferred.  Idea l ly  t h e  Division 

L 

would produce an ac t ive  t r ans fe r  plan fo r  each and every technology now under 

development. Budget cons t ra in ts ,  however, make such a s t r a t egy  impractical. A 

se l ec t ion  must be made, an emphasis must be placed, p r i o r i t i e s  assigned. 

To avoid forever playing catch-up, t h e  Division should select a number of t r ans fe r  

items a t  the  e a r l y  s tages  of t h e  R&D t r ans fe r  stream. Tb create a self-sustaining 

and ever-increasing i n t e r e s t  within the  f u l l  geothermal energy community, t h e  

Division should select a number of t r ans fe r  items capable of immediate and wide- 

spread adoption by the  industry. 

must be sought and maintained. 

t h e  fu tu re  while a t  the  same time capturing t h e  a t t e n t i o n  of the present. 

A programatic balance between these two object ives  

I n  s h o r t ,  i t  is necessary t o  plan prudently fo r  

We propose here a number of tactics and processes t o  do t h i s .  These are 

described i n  more d e t a i l  i n  Section 5.0. 'Ihese are: 

1. 

2. 

3. 

4. 

5 .  

Incorporate Technology Transfer i n t o  the  MBO se l ec t ion  process. 

Incorporate Technology Transfer plans i n t o  the  R&D plans. 

Establish a policy on the  use of Technology Transfer budget funds. 

Es tab l i sh  an objective Technology Transfer proposal scoring system. 

Create r epor t s  from t h e  GTD Technology Transfer proposals database 
f o r  evaluating Technology Transfer proposals. 

t 

60 Establish a policy t o  handle Technology Transfer management fo r  
technologies t h a t  arise from non-lab contractors. 

b l d  a field-manager Technology Transfer s t r a t egy  workshop. 7. 

17 
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L 

L 
8. 

9 .  

10 . 
11. 

12 . 
13. 

1 

b 

c 
14 

15 

16 

17 P 

18 
L 

i 
L 

Set Technology Transfer object ives  €or GTD f i e l d  managers and/or 
contractors  . 
Establ i sh  par t ia l ly-d is t r ibu ted  control  of.GTD Technology Transfer funds. 

Se t  year ly  object ives  for  the  Division's Technology Transfer program. 

Realign c e r t a i n  a c t i v i t i e s  along **technology** l ines .  

Create and maintain a l i s t  of coming "critical events". 

Make a t ravel ing display t o  emphasize GTD R6D r e su l t s .  

Have GRC d i s t r i b u t e  Energy-Grams. 

Es tab l i sh  a program of industry fellows a t  the labs.  

Analyze t h e  G I D  Technology Delivery System. 

Map the  current  GTD Technology Transfer Operational Network. 

Develop a handbook on "Model Technology Transfer Operations" . 



1 '  

L 
1 
L 

L 

3.2.2 The R&D Products 

A s  mentioned earlier, t h e  Division has iden t i f i ed  over 200 R&D products r e l a t ing  

t o  geothermal eaergy exploration and exploi ta t ion.  

i s  contained i n  Appendix B. 

A l i s t i n g  of these products 

Exhibit 3.5 shows t h e  wide va r i e ty  of products whose development has been 

sponsored by t h e  Department. 

these  same products grouped by t h e i r  " t r ans fe r  readiness" . 
As w a s  mentioned previously, Exhibit 3.4 shows 

3.3 Ihe Target Audiences 

3.3.1 Methodology f o r  Audience Selection 

i f Audiences fo r  t h e  t r ans fe r  of any pa r t i cu la r  technology might u se fu l ly  be 
bd 

grouped i n t o  two classes; u l t imate  audiences and intermediate audiences. The 

ul t imate  audiences are t h e  easiest and most obvious t o  ident i fy .  The ul t imate  t 
audience f o r  a novel piece of d r i l l i n g  equipment is, of course, t h e  d r i l l e r s  a 

L themselves. Ihe intermediate audiences are those o ther  persons o r  i n s t i t u t i o n s  
.i who must also be involved t o  e f f ec tua te  the  t r ans fe r  t o  the  ultimate audience. 

I n  the  case of t h e  d r i l l i n g  equipment, intermediate audiences might include a 

firm t o  manufacture the  equipment, design engineers t o  adapt it, and even 

f inanc ia l  i n s t i t u t i o n s  t o  f d t h e  manufacturer's tool ing,  d i s t r ibu t ion ,  and 

i 

L 

b o the r  start-up costs .  

I 
b 

L 
Intermediate audiences can bes t  be ident i f ied  by ana lys i s  of the  Technology 

Delivery System (TDS). 

t h e  needs-incentives flows t h a t  move between them. Beginning 

or i n s t i t u t i o n  who conducts t h e  R&D and ending with t h e  ul t imate  audiences, 

t h e  construction of t he  'IDS is  e s sen t i a l ly  a question of:  " I b w  do I g e t  from here  

Such a system maps out a l l  of t h e  t r a n s  

19 
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EXHIBIT 3.5 L 
R&D PRODUCTS BY TYPE i L 

L 

L 

b 
b 

L 
L 

Hardware 

Software 

Processes 

Reports 

Handbooks 

Test F a c i l i t i e s  

Databases 

Technical Assistance 

Designs 

Advisories 

Libraries 

Works hops 

Periodicals 

92 

44 

34 

5 

15 

12 

10 

2 

3 

2 

2 

1 

Conference 
1 
Itd Education 

L 

t 

Li 

Y 

hd 

Iw 

1 

TOTAL 226 
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t o  there?" "Who o r  what is needed along the  way?" Of course, a 'IDS is not a s t a t i c  

construction; it represents  elements of a dynamic soc ie ty  and market-place, and 

so it, too,  must bear somthing of t h a t  dynamic qual i ty .  In  f a c t ,  i t  is rare 

t h a t  a TDS can be configured a t  the  beginnings of an R&D e f f o r t  and remain 

unchanged through t o  t r ans fe r  t o  users. 

arise. 

milled prec ise ly  enough, o r  the  product may perform exce l len t ly  but be too 

expensive fo r  l imited production. 

elements are added t o  the  I D S ,  usually meaning new intermediate audiences. 

Problems o r  complexities are l i k e l y  t o  

For example, a product concept may be sound but t he  pieces can not be 

It is when such problems are noted t h a t  new 

Another usefu l  way of viewing Technology Transfer audiences is e i t h e r  as systems 

, 3.2, and 3.3 showed ( o r  organizations) o r  as ac tors  (o r  individuals).  Exhibits 3.1 

TDSs fo r  t he  geothermal energy industry. me players i den t i f i ed ,  however, are 

generic organizations,  such as "univers i t ies"  o r  "Federal government". Even i f  

these players were s p e c i f i c a l l y  iden t i f i ed  (e.g., Stanford University and 

GTD/DOE) they remain audiences as systems. 

who make decis ions,  approve loans,  evaluate technologies, etc. 

these persons is constrained and predisposed t o  act i n  ce r t a in  ways, which can 

be e i t h e r  benef ic ia l  o r  an tagonis t ic  t o  the  interests of any pa r t i cu la r  t r ans fe r ,  

Such players as ac tors  are influenced by a hos t  of factors :  

I n  the end it is individual persons 

Every one of 

- t h e i r  education - t h e i r  previous jobs - t h e i r  career / job goals - t h e i r  i n t e r e s t s  - t h e i r  ~ o u r c e s  of information - t h e i r  judgements and prejudices , 

and many more. In  working a technology through the  t r ans fe r  process --thtough 

a TDS- one always has t o  keep i n  mind t h a t  it is these individual  ac tors  who 

t r ans fe r r ing  a new technology. This cha rac t e r i s t i c  of audiences is explored i n  



t h e  "GTD Technology Transfer Management Guidebook" (Chapter 4). 

A d i s t inc t ion  should be made however between audience iden t i f i ca t ion  and audience 

select ion.  

of a par t i cu la r  audience (e.g., market research o r  engineering f i rms) ,  however 

se lec t ing  p a r t i c u l a r  audiences (e.g., - a market research o r  engineering firm) is 

qu i t e  a b i t  more d i f f i c u l t .  

hor izontal ly ,  but not v e r t i c a l l y ,  integrated.  There are associat ions f o r  

In  t h e  f i r s t  case, i t  may be r e l a t ive ly  simple t o  iden t i fy  the  need 

The problem is t h a t  t h e  geothermal industry is 

various of t h e  TDS players (bankers, d r i l l e r s ,  engineers, market researchers ,  

etc.) but none t h a t  brings these a l l  together. As a consequence, when the  need 

fo r  a new player i s  i d e n t i f i e d ,  t h a t  player i n  is  too of ten  selected by f a i r l y  

hap-hazard methods of word-of-mouth r e f e r r a l ,  etc. 

There is  a need t o  maintain and strengthen v e r t i c a l  association and information 

exchange mechanisms i n  the  industry, an  anc i l l a ry  bene f i t  of which w i l l  be the  

l i k e l y  increase i n  t h e  number of s p e c i f i c  players. 

cur ren t ly  fostered by the  Geothermal Resources Council, an  educational association 

of about 1000 members, and t h e  ASlM (American Society f o r  Testing and Materials) 

panel on Geothermal Chemistry and Materials. 

geothermal f i e l d  developers and dril lers,  the 

has began t o  address v e r t i c a l  needs f o r  technology t r ans fe r  among RbD labs ,  

d r i l l e r s ,  d r i l l i n g  equipment manufacturers, and d r i l l i n g  serv ice  f inns . 

Vertical in t eg ra t ion  i s  

A recent ly  formed consortium of 

othermal D r i l l i n g  Organization, 

3.3.2 Audiences and Their Informa 

Each player i n  t h e  Technology Delivery System cons t i t u t e s  a d i s c r e t e  audience, 

each with needs and contributions of i t s  own. 

3.2 are the e s s e n t i a l  players i n  j u s t  about any geothermal Technology Transfer. 

The players depicted i n  Figure 



t 
While there  may e a s i l y  be many more players involved i n  any spec i f i c  t r ans fe r  

e f f o r t ,  i t  is unlikely tha t  there  are any fewer i n  any instance.  

must pa r t i c ipa t e  i n  order t o  bring the  t r ans fe r  about; o thers ,  as poten t ia l  

opposers, must be persuaded not t o  pa r t i c ipa t e  negatively. Some, then, are 

necessary but not s u f f i c i e n t  (e.g., t he  d r i l l e r s ) ,  while others  are probable 

but not always posit ive.  

Some of these 

i, 
1; 

L 
Here are br ief  descr ip t ions  of the  key players i n  the  geothermal TDS, with 

mention of t h e i r  p r inc ipa l  needs and contributions.  ' 
i The Public: 

public. 

of geothermal-related technology they make it possible f o r  t r ans fe r  t o  take 

place by c rea t ing  the  environment within which any such t r ans fe r  would have t o  

take place. 

grounds of destroying na tu ra l  beauty, excessive noise ,  noxious su lpur ic  odors, 

surface pol lut ion from br ine  and/or mud, disturbances to  t o  the  water table-- 

is enough t o  make t he  t r ans fe r  of enhancing technology a f r u i t l e s s  exercise.  

No other  player holds qu i t e  so powerful a ro le  as the general 

While they are not concerned about the t r ans fe r  of an i n t r i c a t e  piece i 
1 

L 
Public opposit ion t o  geothermal explo i ta t ion  --whether on the 

L 
I n  

t h i s  sense, t h e  primary need of the public is assurance/reassurance of t he  

community-compatibility of geothermal energy production. This need can be I 
met both with educatlon/information and with a t t en t ion  paid t o  the actual 

process of introducing geothermal i n t o  a community. 

Environmental Project  it an excel lent  example of the benef i t s  t o  be derived 

from not only seeking community involvement but doing 60 i n  a pos i t ive  way and 

allowing i t  t o  dr ive  the  t ransfer / in t roduct ion  process. 

i 
kbi 

;1J 
The Imperial Valley 

I 
Li 

'Jhe public holds what is perhaps a more fundamental veto power (--again not 
)d 

d i r e c t l y  but i n  terms of obviating i t s  need-) i n  relation to  i t s  demand f o r  t 
energy (power and heat)  and the  pr ice  e l a s t i c i t y  of t h a t  demand. b w  much energy 

P 



is required and what p r i ce  w i l l  be tolerated f o r  i t ?  

e l a s t i c i t y  is very low, perhaps no amount of Technology Transfer can make i t  

worthwile to. tap i n t o  an expensive geothermal resource. 

the  e l a s t i c i t y  i s  high, t h i s  may act t o  determine the  nature of what technology 

is  target ted f o r  t ransfer .  

t h e  public equation. 

power generation may t o l e r a t e  environmental degredation and high pr ices  attendent 

I f  t he  public's p r ice  

On t he  o ther  hand, i f  

Trade-offs'between o ther  forms of energy may en te r  

For example, a public s t rongly predisposed against  nuclear 

with geothermal production as a preferable  a l te rna t ive .  

R&D Performers 

R&D performers have one overriding need; t he  need t o  l i s t e n  to  the  producers -- 
the  explorers ,  t he  d r i l l e r s ,  and the.power plant  operators. 

pull" i s  f a r  and away a more c e r t a i n  and mre r e l a i b l e  generator and d i r ec to r  

of R&D than i s  **technology push". mat is ,  i t  is not enough t o  know what can 

be done, they must know what needs t o  be done. 

sophis t icated down-hole in t e l l i gence  probe, but i f  the  producer lacks casings with 

a res i s tance  t o  corrosion, t h e  probe w i l l  be of l i t t l e  use and i t  is unlikely 

t h a t  it w i l l  be transferredladopted. 

of t he  na t iona l  l abs  began with the  recognition t h a t  certain materials and 

techniques they had already developed might be adopted t o  use i n  the  geothermal 

Once again, "market 

It may be possible  t o  develop a 

The o r ig ina l  impetus f o r  the  involvement 

industry. Since then t h e  government has acted t o  bring a higher l eve l  of 

24 



Geothermal Field Developers 

The geothermal f i e l d  developers ( f l u i d  producers) may comprise the  s ingle  most 

important audience i n  terms of the  complexity and demands of t h e i r  needs. 

Their needs also span the widest range i n  terms of type and kind. 

needs are: 

Among these 

o 

o 

o 

o 

Financing f o r  exploration, production, equipment, p lan t ,  etc. 

Financial  guarantees i n  the  form of "power contracts"  from u t i l i t i e s  

Geophysical da t a  on the capacity and cha rac t e r i s t i c s  of a f i e l d  

Advanced technologies fo r  d r i l l i n g  equipment, down-hole in t e l l i gence ,  
powerlconvers ion p lan ts  

Mineral r i g h t s ,  i f  they are not a l so  the  owner 

Public "approval", or the  absence of ac t ive  opposit ion 

o 

o 

o Environmental and land-use permits 

Exploration Geologists 

The exploration and resource assessment s tages  of geothermal resource development 

of ten involve s i g n i f i c a n t  c a p i t a l  expenditures with no guarantees of successful  

f u t u r e  development. I n  order  t o  make exploration less of a f inanc ia l  r i s k ,  and 

thereby improve the  overa l l  economics of geothermal resource explo i ta t ion ,  

Their s p e c i f i c  needs include: 

o Easy access t o  ex is t ing  resource assessments/mappings. 

o Easy access t o  current  data  streams, including remote sensing and 
explorat ion by the  petroleum and o ther  ex t rac t ive  indus t r ies .  

Improved computerized modeling too ls  t o  upgrade the  depth of analysis  
t h a t  can be done. 

o 

The Dr i l l ing  Industry 

Dr i l l ing  is an exploration and development cos t  t ha t  s ign i f i can t ly  impacts the 

overa l l  economic v i a b i l i t y  of geothermal resource development projects.  Dr i l l ing  



firms, d r i l l i n g  se rv ice  firms, and d r i l l i n g  and logging equipment manufacturers 

a l l  der ive subs t an t i a l  benef i t s  from improvements i n  d r i l l i n g  technology 

r e su l t i ng  from research sponsored by the federal  government. 

them of improvements r e su l t i ng  i n  lower overa l l  d r i l l i n g  cos ts  i n  turn  benefi t  

The adoption by 

the  o ther  ac tors  i n  the  geothermal industry. R&D work tha t  spec i f i ca l ly  bene f i t s  i 
d r i l l e r s  focuses on technology improvements such as new O-rings and d r i l l  b i t s .  

Power Plant Designers/Constructors 

The design and construct ion of power p lan ts  are w e l l  es tabl ished d isc ip l ines .  

Most aspects of power plant design follow standardized components and materials 

specif icat ions.  

items. 

on geothermal-specific power plant  design and construction problems. 

example, it is des i rab le  t o  improve the  longevity of the  power plant  materials 

coming i n t o  contact with geothermal f lu ids .  Many ex is t ing  hea t  exchanger, piping 

and gasketing materials function poorly i n  the  mineral-rich, corrosive geothermal 

f l u i d  environment. 

Most of the components used i n  construction are off-the-shelf 

HOwever, there  remains a great  need for  research and development work 

For 

Public U t i l i t i e s  

The economics of geothermal energy product ion,  the subs tan t ia l  capital invest-  

ments usua l ly  required,  d i c t a t e  t h a t  geothermal energy w i l l  f ind  i t s  pr incipal  

use as a power generation source f o r  u t i l i t i e s .  

(OR) and Boise (IA) , are rare. 

Exceptions, l i k e  Klamath F a l l  

Util i t ies are affected by the public 's  e l e c t r i c i t y  pr ice  e l a s t i c i t y  is as w e l l  

as i t s  tolerance f o r  environmental degredation. 

require favorable rate s t ruc tures  from the  associated u t i l i t y  commissions and 

Beyond t h a t ,  however, u t i l i t i e s  

an equally favorable steam cont rac t ,  i n  those instances where the  u t i l i t y  is 

not a l so  the producer. Often, u t i l i t i e s  w i l l  Include estimations of such 
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I d i f f icul t - to-quant i fy  concepts as "avoided cost" i n  choosing between geothermal 

energy o r  some other  form, such a s  nuclear. Clearly,  u t i l i t i e s  require  sophisticated 
L 

models whose results are defensible  before comissions to  make such trade-off 

analyses. 

t he re  is room f o r  improvement and upgrading. 

In  those instances where the  u t i l i t y  seeks t o  undertake the ac tua l  production 

as well, i t  i n h e r i t s  the  special needs of producers, too.' 

By and l a rge ,  electric u t i l i t i e s  have such models i n  place,  though 
i 

I, 

i 

I ;  

Financiers 

Geothermal pro jec t  f inanc iers  have a g rea t  need f o r  tools  t o  help them quantify 

b 

the f inanc ia l  r i s k s  associated with s p e c i f i c  projects.  

same leve l  of technical  d e t a i l  f o r  t h e i r  analyses as do design engineers. 

They need almost the  

r Access t o  geothermal resource data ,  computerized modeling t o o l s ,  and r e l i a b l e  

c o s t  information are a l l  v i t a l  components of the technology t r ans fe r  needs of 
L 

L project  f inanciers .  

9 7  

Local Government 

Local governanent plays several  r o l e s  in the  development of geothermal projects .  
L 
1; It represents  t he  i n t e r e s t s  of the l o c a l  population regarding environmental 

1 '  

Iy 
protect ion,  i t  encourages local job formation, i t  accesses l o c a l  markets for 

geothermal resources (espec ia l ly  i n  d i s t r i c t  heating appl ica t ions) ,  and it may 

take a hand i n  project  f inancing, espec ia l ly  i n  the  case of geothermal resource 

explo i ta t ion  by municipal u t i l i t i e s .  

ac tors  depending on the loca l  government's spec i f i c  r o l e  in a project.  

i 

It assumes the needs of a v a r i e t y  of 
G 

Lid 

Federal Government 

The Federal government has assumed the  ro l e  of system (!4!DS) in tegra tor .  

such, i t  must know (1) t he  a c t i v i t i e s  of most other  players and (2)  t he  technology 

b 
As 

Li 
and regulatory needs of those players. In  addi t ion,  t h e  government, represented 



ch ie f ly  by GTD, must know the  l e g i s l a t i v e  in t en t  of ' the Congress and the  

policy goals of t h e  Administration. 'Ihese last w i l l  d i c t a t e  how and t o  what 

extent  GTD o r  o ther  agencies intervene in to  the incentives/information/money 

flows thoughout the  TDS. 

loan-guarantees. 

Technology Transfer considerations in to  the  R&D e f f o r t s  a t  the  na t iona l  laborator ies .  

The Federal r o l e  must remain f l ex ib l e  one, responding t o  the p r i o r i t i e s  of 

presidents and Congresses, yet always preserving and fos te r ing  the  essential 

For example, t he  Division no longer sponsors new 

On the  other  hand, i t  has increased i t s  r o l e  i n  in s t i t u t iona l i z ing  
\ 

flows of information between and among the  other  players. 

3.3.3 Spin-off Po ten t i a l  

The generic form of Technology Transfer with which most persons are fami l ia r  

is t he  so-called technology "spin-off". A product o r  process developed fo r  a 

spec i f i c  need, ta rge t ted  t o  a spec i f i c  audience, is considered spun-off when i t  

is adopted by a new audience. 

accomplish t h i s  form of Technology Transfer, perhaps bes t  i l l u s t r a t e d  and 

practiced by NASA. 

f o r  firemen typi fy  NASA's success at  spinning-off the technology i t  developed 

fo r  the nat ions 's  space program. 

Simple matching of needs and uses can of ten  

Teflon cooking surfaces and self-contained breathing un i t s  

I n  NASA's case, adoption of i t s  technology by pr iva te  industry helps t o  j u s t i f y  

i t s  programs by emphasizing a c o l l a t e r a l  public benefi t  derived from i t s  own 

operations. Wwever, p r iva t e  sec tor  use of NASA-developed technology is so 

d i f f e ren t  from NASA's own use,  t h a t  NASA is usually unable t o  reap any sub- 

sequent cos t  savings from mass pr iva te  sec tor  production. 

For the  geothermal industry,  however, the  pr incipal  reason f o r  pursuing spin-offs 

is precisely t o  lower costs.  'Ihe task  is t o  f ind other  indus t r ies  (1) which 

would benefi t  from t h e  very same products, materials, and processes t h a t  t he  



i 

r 

geothermal industry would, and (2 )  which are s u f f i c i e n t l y  l a r g e r  than the 

geothermal industry t o  cause a cos t  reduction because of grea t ly  increased 

product ion runs . 
One such spin-off partner industry does e x i s t  f o r  geothermal: t h e  o i l  and gas 

explorationlproduction industry. 

d r i l l i n g  and down-hole in t e l l i gence  problems. 

bearing seal developed €or geothermal d r i l l i n g ,  f o r  example, was rap id ly  adopted 

by t h e  na tu ra l  gas d r i l l i n g  industry. 

d r i l l e r s ,  simple economics would have made the  o-ring seal too expensive f o r  

t he  geothermal industry t o  manufacture i t s e l f .  

Both indus t r i e s  face  e s s e n t i a l l y  similar 

An improved high-temperature 
i 
4 ’ Jhwever, without i t s  adoption by the  gas 

While the  high-temperature O-ring seal i s  a spin-off success s tory ,  t h e  geothermal 

L indus t ry  can not r e l y  on such after-the-fact c o l l a t e r a l  industry adoptions. 

Instead,  t h e  geothermal industry and GTD must plan f o r  spin-off from t h e  start 

of i t s  R&D program. By monitoring the  needs and understanding the  problems of 

t h e  o i l  and gas d r i l l e r s ,  geothermal research can seek t o  develop, from t h e  

f i r s t ,  a product t h a t  will  c l e a r l y  benef i t  both indus t r ies .  mat i s ,  the  1 
r p  

products should be designed t o  meet both the  highly specialized needs of geothermal 
lid 

exploration but a l so  t h e  more basic  needs of the  par tner  spin-off industry. 

The high-temperature Capabi l i t i es  of t he  o-ring, f o r  example, were absolutely 

e s s e n t i a l  fo r  geothermal w e l l  use ,  but not fo r  t he  gas wells. What caused it 

t o  be adopted by t h e  gas  d r i l l e r s  was the  f a c t  t ha t  i t  was (high-temperature 

c a p a b i l i t i e s  as ide)  simply a superior  seal. 

L 

b 

z. As the  only secondary market of any consequence t o  geothermal R&D, t h e  industry 

needs t o  maintain i t s  c lose  working r e l a t ionsh ip  with the  o i l  and gas d r i l l e i s .  

It is conceivable that If presented with enough mutual benef i t  read i ly  apparent, 

L 

the  o i l  

L 
and d r i l l i n g  equipment manufacturers could be induced t o  support 
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more f u l l y  some of the geothermal research current ly  sponsored by DOE. Oppor- 

t u n i t i e s  fo r  such "reverse spin-offs" should be ac t ive ly  sought, espec ia l ly  i n  

t h e  research areas of d r i l l i n g  automation and downhole d r i l l i n g  motors. 

Final ly ,  t he  GHa)  and industry should iden t i fy  a number of t r i gge r  events which 

w i l l  make addi t ional  spin-offs possible. 

out the  deep and ultra-deep methane trapped beneath the  Anadarko Basin i n  Oklahoma, 

gas d r i l l e r s  are faced with some of the very same problems of erratic pressures 

For example, i n  the process of bringing 

and extremely high temperatures which are the common f a r e  of geothermal d r i l l e r s .  

Pressures of 27,000 p s i  and temperatures of near ly  500°F have been reported. 

Sulphuric acid corrosion of d r i l l i n g  pipe has also been experienced. 

Anadarko gas has not been discovered i n  su f f i c i en t  quant i t ies  t o  o f f s e t  the 

enormous expenses of d r i l l i n g  t o  such depths ( i n  some cases, near ly  6 m i l e s  deep). 

The t r igge r  event --the. s ignal  f o r  geothermal d r i l l e r s  t o  demonstrate the 

benef i t s  of j o i n t  R&D and production of high-pressure, high-temperature, corrosion- 

r e s i s t e n t  d r i l l i n g  equipment-- w i l l  be the discovery of Anadarko gas i n  economical 

quant i t ies .  

'Ib date ,  

The indust ty  should iden t i fy  as many of these t r i gge r  events as 

possible  and ca re fu l ly  monitor events i n  the par tner  indus t r ies  t o  know when 

approaches fo r  j o i n t  R&D of spin-off production w i l l  be most r ead i ly  received. 

A similar set  of t r i g g e r  conditions exists f o r  increased automation of d r i l l i n g  

r i g s ,  and probably t h e  widespread adoption of down-hole d r i l l i n g  motors. Those 

conditions are the  high cos t  (espec ia l ly  i n  terms of r i g  r en ta l  rates) f o r  deep 

offshore and arctic d r i l l i n g .  

those of equivalent land r i g s ,  g rea t ly  amplify the ne t  economic benef i t s  of 

Those cos ts ,  on the  order of f i v e  t o  e ight  times 
c 

even high cos t  methods and equipment f o r  more rapid and more continuous hole 

making and casing. Indus t r ia l  research i n  t h i s  area (e.g., down-hole motors, 

and down-hole measurement and control  of rock/bi t  in te rac t ions)  is  being 

monitored by GTD fo r  opportuni t ies  for  col laborat ive research. 
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4.0 TECHNOLOGY TRANSFER MECHANISMS AND ACTIVITIES 

4.1 Program's Generic Approach t o  Technology Transfer 

lb achieve the  necessary l e v e l  and qua l i ty  of Technology Transfer required by 

the  Program, GTD emphasizes a number of generic approaches to  i t s  Technology 

Transfer activities. 

general izat ions from t h e  spec i f i c  a c t i v i t i e s  as w e l l  as guidel ines  to  the 

expected emphases of those activities. 

Technology Transfer credo 

These can be thought of as both abs t rac t ions  o r  

These comprise, i n  e f f e c t ,  t he  Division's 

F i r s t  a d  foremost, GTD bel ieves  t h a t  geothermal Technology Transfer 
a c t i v i t i e s  should'be predominantly ac t ive  i n  nature. The goethermal 
industry is, general ly  speaking, not comprised of exploration firms o r  
u t i l i t i e s  la rge  enough t o  support se r ious ,  aggressive l i t e r a t u r e  
searches,  etc. i n  order t o  understand what technologies o r  technology 
improvements ex i s t .  
ava i lab le  to  those who might wish t o  review it ,  as the "passive" 
t r a n s f e r  methodology suggests. 
t h e  information-needs connections and bring t h a t  information d i r e c t l y  
t o  those who w i l l  benefi t  by i t  most great ly .  

1 

Second, GTD is convinced t h a t  "market pull" rather than "technology 
push" is c e n t r a l  t o  t r ans fe r  success. The geothermal industry has a 
f a i r l y  short-term, applications/production or ien ta t ion ,  and general ly  
can not afford the  luxury of experimenting with new technology which 
does not meet an immediate need. 
must allow the  industry t o  d i c t a t e  i t s  own needs, and must d i r e c t  i t s  

Information can not simply be produced and made 

Instead, GTD and o the r s  must make 

For those reasons, t h e  Division 

t r a n s f e r  a c t i v i t i e s  t o  meet those needs. 

Research and Development and Technology Transfer are not wholly 
independent, separable a c t i v i t i e s .  
interdependent aspects of one in tegra ted  process. 
" t r ans fe rab i l i t y"  should be introduced i n t o  the earliest s tages  of 
R&D t o  ensure t h a t  the  r e s u l t  is a technology f o r  which there  is a 
genuine need and one which w i l l  be readi ly  adopted. 

The necess i ty  of engaging an equipment manufacturer o r  anc i l l a ry  
service firm t o  "produce" a technology f o r  i t s  poten t ia l  users  is 
absolute. This consideration impels G D ,  wherever possible,  t o  
contract  the  fabr ica t ion  of R&D devices and prototypes out t o  a 
pr ivate  sec tor  firm who could produce, and market t he  technology when 
i t  reaches the p rac t i ca l  stage.  
shared pro jec ts ,  and fos t e r s  the technology producer's f ami l i a r i t y  
with an innovation, as w e l l  as a des i r e  t o  recoup its cost-shared 
investment. 

I 

- 
They are, ins tead ,  complementary, 

Considerations of 

- 

This is usually done through cost- 
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- The concept of t he  Technology Delivery System (TDS) is both sound and 
val id .  
acc ident ia l  a c t i v i t y ,  then a l l  of the  required "players" must be 
involved and a l l  of t he  information-capital-incentive flows be 
iden t i f i ed  and enhanced . For example, technology may be developed, 
even one f o r  which the  industry has expressed on e x p l i c i t  need, but 
unless the  requisite financing can be arranged f o r  production, t h e  
technology may languish and never be of p rac t i ca l  use. 

I f  Technology Transfer is t o  be anything other  than almost 

- Each technology r equ i r e s  a separate  "game plan" t o  ensure t h a t  i t s  
unique cha rac t e r i s t i c s  and needs are taken in to  account. 
of a computer model t o  consulting engineers and an elastomer t o  
d r i l l e r s  may both be described within the  context of the  same TDS, 
y e t  nontheless require a rad ica l ly  d i f f e r e n t  co l lec t ion  of players,  
information flows, and even timing. 

The proper Federal r o l e  i n  Technology Transfer should be t h a t  of a 
f a c i l i t a t o r  o r  c a t a l y s t ,  but not as a s u b s t i t i t e  t o  e i t h e r  the  industry 
o r  i t s  associated partners.  
f o r  t h e  Federal Government t o  guarantee loans,  and though it may 
sometimes be necessary it is less than des i rab le  t o  fund demonstration 
projects  or cost-sharing ventures. 

me t r ans fe r  

- 
For t h a t  reason, i t  is not deemed proper 

4.2 Technology Transfer Mechanism 

I n  t ransfer r ing  any technology one must choose a mode ( ac t ive ,  semi-active, 

passive),  a t a r g e t  audience, a pathway (TDS), and a t  least one mechanism o r  

means of e f fec tua t ing  t h e  t ransfer .  

The choice of a spec i f i c  mechanism w i l l  depend on a number of d i f f e r e n t  fac tors ,  

among chem: 

- t he  nature  arid s t a t u s  of the  technology - - t he  nature  and s ta tus  of t he  industry - external  economic f ac to r s  - nat ional  p r i o r i t i e s  and goals - budgetary cont ra in ts  

the  nature  of t he  audience 

A l l  of these are discussed i n  some d e t a i l  i n  the  "Technology Transfer Management 

Guidebook". 

Among the  possible mechanisms, GTD has employed a l l  of the following a t  one 

t i m e  o r  another. 
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Intergovernment agency agreements . 
Personnel t r ans fe r  t o  and from industry 
J o i n t  government-industry development and test 
Government development/joint tes t  & ver i f i ca t ion  
In te rna t iona l  agreements 
Agreements with R&D ann of public u t i l i t y / i n d u s t r y  
Technical as s is  tance/educa t ion/ tr aining 
Industry technical  committees 
Works hop s/conf e rencesl seminars 
Technical me e t  ing s /exchanges 
Formal v i s i t s  
Information in t e rac t  ions 
Liason with industry associat ions 
Publ icat  ions 
Information dissemination centers  
Data banks 
Direct mailing 
Media announcements 
Pa ten ts  
Licensing 
Indus t r i a l  shows, exh ib i t s ,  and t rade  f a i r s  

# 

A 

f I  Exhibit 4.1' shows the  spec i f i c  mechanism which predominates in each of t h e  FY ' 8 5  I 
ei a c t i v i t i e s .  

L 
i 

As an example, a mechanism which has been used with success is  f i e l d  ve r i f i ca t ion  

projects.  

For v e r i f i c a t i o n  pro jec ts ,  some of the  key objec t ives  have been: i '  

tkd o To use avai lable  technology t o  demonstrate the  economic v i a b i l i t y  of 
geothermal energy system 

o To iden t i fy  engineering, economic, environmental and i n s t i t u t i o n a l  
i s sues  associated with geothermal development 

To disseminate da t a  on the  construct ion and maintenance of these 
f a c i l i t i e s  

< 7  

o $i 

k . . and t h e  associated accomplishments are: 

o projec ts  underway 
L B o projec ts  operat ional  

4 o Construction cos t ,  and operating and maintenance experience being 
t ransfer red  t o  industry. 81 
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Obviously, Technology Transfer does not take place i n  a vaccuum; there  must 

ex i s t  an environment tha t  i s  conducive to  t ransfer .  In  es tab l i sh ing  t h a t  

environment, information is  t ransfer red ,  o f t en  without the  goal of effectuat ing 

the t r ans fe r  of a spec i f i c  technology but of the  f i e l d  generally. The t r ans fe r  

mechanism used f o r  these generalized t r ans fe r s  are f a i r l y  common but also very 

e f f ec t ive  . 
The necessary counterpart  t o  any R&D program i s  an equally e f f ec t ive  Technology 

Transfer e f f o r t .  The Division's r o l e  i n  Technology Transfer var ies  from t r ans fe r  

item t o  t r ans fe r  item. Ebwever, c e r t a i n  generalized ro l e s  can be ident i f ied :  

o FOSTER AWARENESS. GTD w i l l  f o s t e r  a more general awareness of t he  

a v a i l a b i l i t y  and po ten t i a l  of geothermal resources and geothermal 

technology to supplement the  nat ion 's  energy base. 

o LIS'EN. lb manage the  R&D and Technology Transfer cycle, t he  Divi- 

s ion  w i l l  l i s t e n  ca re fu l ly  t o  the  needs and concerns of t he  geothermal 

industry and u t i l i t i e s  t o  ensure t h a t  useful and p rac t i ca l  technologies 

are being developed and t ransferred.  

o COOPERATE. Research and development w i l l  be undertaken jointly by 

industry and government, ensuring Technology Transfer is more rapid and 

e f f i c i e n t  . 
o PROVIDE INFORMATION. Once a new technology f o r  geothermal energy 

ex t rac t ion  has been developed, industry w i l l  be informed and 

encouraged t o  adopt it. ( 

o VERIFY. When necessary, t he  Federal government w i l l  ve r i fy  through f i e l d  

tests the  u t i l i t y  and f e a s i b i l i t y  of new techniques and technologies. 



EXHIBIT 4 1 

FY-1985 Geothermal Technology Transfer Ac t iv i t i e s  

DOE Cost Transfer Transfer Transfer Transfer 
t 
L 
i 

Id t ion /  

1 

L 
I 

I 

Activi ty  # ($000) Mode Mechanism Partner  Model 

1 75 Semi- Research University Inventing 
Act-ive 

2 119 Active Demonstra- University Innovating 
t i o n  

3 50 Active Assessment US Air Inventing 

4 54 Passive Publica- GRC Informing 

Force 
I ,  

Symposium 

5 250 Semi- Research National Inventing 

6 163 * * Foreign * 

7 15 Passive Database IPA Informing 

8 13 Passive Publica- DOE Informing 

9 55 Semi- Cooperative Other Informing 

Active Laboratory 
x .  

Governments 
L 

t i o n  

Y '  Active Research Federal 
b Agencies 

I 

10 10 Active Symposium Various Informing 

11 10 Semi- Cooperative University Informing 
Active Research Foreign 

Government 

12 50 Semi- Cooperative Various Informing 
i 
I _ ,  A c t  ive Re se arch 

i 
Duration 

I 

MY 
I 

i 
I 

i 
I 
I 

SY 

1 m 

1 m 
I 

I 
I 

MY 

, 
MY 

m 

m 

m 

MY 

m 

SY 



o PROTECT RIGHTS. Patent r i g h t s  and l icensing agreements w i l l  be 

s t ruc tured  t o  encourage technology adoption and adaptation by industry. t 

L 
Effect ive Technology Transfer is a demanding and complex undertaking, involving 

f a r  more than the  above generalized roles .  

and t h e i r  performance r a re ly  admits t o  a d i sc re t e  step-by-step approach. 

Successful Technology Transfer i s  not simply executing pre-determined steps i n  

sequent ia l  order. It is, ins tead ,  i n  each instance,  t h e  se l ec t ion  and melding 

of a unique set of t r ans fe r  a c t i v i t i e s  matched t o  the  peculiar demands of the  

t 
Li 

There are addi t ional  r o l e s  (and players) 

I 1  

hi 

technology involved. 

What is more, as a t r ans fe r  a t t i t u d e  and t r ans fe r  a c t i v i t i e s  are introduced 

earlier and earlier i n  the  R&D process, as they properly should, the  c l e a r  

d i s t i nc t ions  between R&D and Technology Transfer become progressively blurred. 

There is no longer a "hand-off" from an independent R&D e f f o r t  t o  an equally 

independent Technology Transfer e f fo r t .  

Transfer become simultaneous and inter-dependent aspects  of a unif ied process 

t 
1 
L 
B Instead, both R&D and Technology 

I 

t h a t  molds advanced technology t o  users'  needs. 

! 
To achieve t h i s  intermix of R&D and Technology Transfer w i l l  not be easy. 

Inaugurating a formalized Technology Transfer program i n  the m i d s t  of an earlier- 

s t a r t e d  and on-going R&D stream presents a number of challenges, requir ing a 

l i k e  number of d i f f e r e n t  

are now ready fo r  ac t ive  

be ready i n  a few years, while s t i l l  others  are in ea r ly  phases of R&D phases. 

Each w i l l  r eq i r e  a d l s t i n c t  t r ans fe r  approach. 

ansfer  mechanisms and approaches. Some R&D products 

ansf=, others  are i n  the  research pipel ine and w i l l  
ii 

I 
i following: 

i 
b' 

I n  general terms, however, t h e  Technology Transfer process centers on the  



The primary emphasis w i l l  be on t ransfer r ing  devices and procedures to  

equipment manufacturers and consulting engineers who have shown a 

h i s to ry  of commitments t o  servicing the  geothermal industry. 

By working c lose ly  with industry associat ions,  pa r t i cu la r ly  the  Geothermal 

Resources Council and the  Electric Power Research I n s t i t u t e ,  GTD w i l l  

ensure i t s  R&D and Technology Transfer ob jec t ives  match the  needs 

of industry. 

By ensuring t h a t  the "resource development" products of geothermal R&D 

have a high enough value t o  the o i l  and gas resource industry t o  induce 

manufacturers of o i l  and gas equipment to  produce these products f o r  

the  r e l a t i v e l y  small geothermal market, GHTD w i l l  achieve a c o l l a t e r a l  

and r e l a t i v e l y  inexpensive t ransfer .  

By using establ ished DOE Technology Transfer channels (e.g., TIC, 

CAREIRS) GTD w i l l  promote adoption of products of geothermal R&D 

by non-geothermal indus t r ies .  

The Program t r ans fe r s  technology t o  industry through mechanisms ta rge t ted  a t  
I 

both technology producer6 (manufacturers and serv ice  firms) and technology 

consumers (geothermal f i e l d  developers, d r i l l e r s ,  electric u t i l i t i e s ,  etc.). 

Ihe Program emphasizes approaches t h a t  provide technical  information and da ta ,  

t o  allow market forces  to  work i n  the pr iva te  sec tor ' s  production and use of 

energy systems and subsystems. Ea r l i e r  a c t i v i t i e s  t h a t  used d i r e c t  f i nanc ia l  

incent ives  t o  promote the  adoption of spec i f i c  technologies have been discontinued. 

tbwever, t he  geothermal market for selected goods and serv ices  is qu i t e  small 

compared t o  o ther  markets t h a t  technology producers serve. 

the  Program sometimes cost-shares industry 's  i n i t i a l  investment t o  understand 

Because of t h i s ,  
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and too1 U P  production of new technoiogy of g rea t  u t i l i t y  t o  the  geothermal 

industry . 
Two major methods are used t o  t r ans fe r  technology t o  producing firms: 

(1) Whenever possible,  technology R&D is conducted on a cost-shared basis  

with a pr iva te  sec tor  manufacturing o r  se rv ice  firm, o f t e n  s t a r t i n g  

very e a r l y  i n  the  development of a new concept. 

provides incent ives  to  these firms to  inves t  i n  new .technology, and 

This mechanism 

t o  manufacture and market improved technologies. 

(2) When r e l a t i v e l y  high-development-risk technologies have been brought 

t o  i n i t i a l  f e a s i b i l i t y  e n t i r e l y  within a National Laboratory o r  

needed t o  en t r a in  a univers i ty  context,  d i r e c t  act ions are of t en  

pr iva te  sec to r  producer and marketer fo r  the 

cases the Program sometimes funds a c t i v i t i e s  

producer t o  understand, l i cense ,  produce, an( 

technology. In  such 

to  induce a technology 

market the technology. 

Technology consumers, those who purchase improved goods and services from 

producers, are informed about and stimulated t o  adopt improved technology 

through: (1) general  awareness programs, e.g., technical  conferences and 

publications,  (2) t op ica l  seminars about selected improvements i n  technology, . 

(3) pa r t i c ipa t ion  i n  o r  observation of f i e l d  experiments with prototype 

technologies, and (4) technical  ass is tance t o  new users  of geothermal tech- 

nologies. 

Wherever possible,  and espec ia l ly  with respect t o  promoting general awareness 

of geothermal resources and technology, the  Program works cooperatively with 

major pr iva te  sec tor  associat ions and established Federal mechanisms f o r  

Technology Transfer. These include: 

\ 



o The monthly Bul le t in ,  t h e  annual conference, and top ica l  workshops of 

t he  Geothermal Resource Council, t he  major U.S. geothermal energy 

development association. 

technical  and organizational concerns of the  geothermal industry.  

These technical programs cover the gamut of 

o Special programs and pro jec ts  conducted by the  geothermal technology 

program of t he  Electric Power Research I n s i t i t u t e ,  the  R&D associat ion 

of U.S. public  electric u t i l i t i e s .  
. .  

These programs emphasize electric 

co nve r s ion t e chno logy . 
o Projec ts  and repor t s  of the  Geothermal Drillers Organization, an RhD 

consortium of major U.S. geothermal f i e l d  developers. 

induce manufacturers t o  produce DOE geothermal R&D products t ha t  are 

espec ia l ly  useful  i n  geothermal d r i l l i n g .  

These pro jec ts  

o Dissemination of Program plans,  bu l l e t in s ,  summaries, and high-value 

technical  repor t s  through the  DOE Technical Information Center, t he  

CARIERS program of the  Solar  Energy Research I n s t i t u t e ,  and the  National 

Technical Information Center, Department of Commerce. 

The Program a l s o  funds industry-oriented technical  workshops and provides 

technical  ass i s tance  t o  new users  of geothermal technology through: 

o Geoheat Center, Oregon I n s t i t u t e  of Technology: Geothermal d i r e c t  

heat system technology 

o Idaho National Engineering Laboratory: Electric and d i r e c t  heat  

come rs ion s ys t ems t e chno log ie  s 

o Sandia National Laboratory: Dr i l l ing  and well-logging technology 

o University of Texas a t  Austin, Center of Energy Studies: Geopressured 



o University of Utah Research I n s t i t u t e :  Geophysics and geothermal w e l l -  

l og  in t e rp re t a t ion  

L 
1 
i. 
h 

To i l l u s t r a t e  t h i s ,  GTD has undertaken to:  

L 
r 

L 

o I n i t i a t e  open dialogue with industry - .. 
- 
Col lec t ,  analyze, disseminate r e s u l t s  of R&D - Technical r epor t s  and handbooks - - 
Es tab l i sh  EPRI/DOE coorperative a c t i v i t i e s  (preliminary electric 
appl icat ions)  , 

I n s t i t u t e  DOE geothermal Technology Transfer seminar series 

Annual program reviews, semiannual top ica l  reviews 
Continuing pa r t i c ipa t ion  i n  Geothermal Resources Council (GRC) 
meetings 
Establishment of DOE laboratory/industry technical  committees 

o 

Tkchnology Transfer sec t ion  i n  DOE'S geothermal progress monitor 
Technology Transfer articles i n  the  GRC b u l l e t i n  

o 

o 

o 

o 

Demonstrate Heber technology t r ans fe r  project  

Engage in in te rna t iona l  programs with IEA, Mexico, and I t a l y  

o Par t i c ipa t e  i n  interagency geothermal coordinating council a c t i v i t i e s  

o Create "A Synthesis of Technology Transfer Methodologies - Proceedings: 
U.S. DOE Technology Transfer Workshop" 
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4.3 FY-1985 Technology Transfer Act ivi ty  Descriptions 

The FY-1985 Geothermal Technology Transfer Program encompasses nine major 

a c t i v i t i e s ,  covering a range of t r ans fe r  modes and mechanisms. They are: 

1. Three tasks  w i l l  be undertaken t o  adapt the  technology used at  the  

Puna, H a w a i i  3 MWe electric demonstration plant  f o r  explo i ta t ion  on a 

wider basis.  They are: reservoi r  ana lys i s ,  sulphur abatement and 

recovery, and reduction of hydrogen su l f ide  impact on plants.  

2. The University of Nevada w i l l  demonstrate t o  the  mining indus t ry '  

t he  value of colocated geothermal resources i n  the  so lu t ion  leaching 

of metals from ores. 

chemical react ions of leaching and allows operation during freezing 

conditions. 

The heat i n  the  geothermal water speeds t h e  

The t r ans fe r  of t h i s  technology would benefi t  t h e  mining 

industry of t he  Western U.S. where mining operations are near geothermal 

resources . 
3 .  Support of UrS. Air Force geothermal assessment a t  Ascension Is land ,  

as a case study of the  use of geothermal energy a t  'remote sites. 

Res i s t iv i ty  measurements have been completed. GTD w i l l  continue t o  

monitor the  project.  

4 .  The Geothermal Resources Council (GRC) will develop an "Internat ional  

Volume" on Geothermal Energy, in connection with the  August 1985 

In te rna t iona l  Symposium on Geothermal Energy. The volume w i l l  contain In te rna t iona l  Symposium on Geothermal Energy. The volume w i l l  contain 

inv i t ed  papers, country updates and development plans f o r  the next 5 

years. 

symposium. 

GRC w i l l  also conduct a poster  session i n  conjunction with the 

The poster session w i l l  be e n t i t l e d ,  "Technology Transfer 

Opportunities " This session w i l l  expose and explain t o  poten t ia l  



users and others  spec i f i c  research findings by DOE. 

Idaho National Engineering Laboratory w i l l  evaluate condensation 

behavior i n  hydrocarbon turbine expansion processes. 

5 .  

R&D w i l l  be 

conducted on hydrocarbon working f l u i d  propert ies  t h a t  are cri t ical  

f o r  improving ef f ic iency  (and thereby industry acceptab i l i ty )  of 

geothermal binary electric plants.  INEL w i l l  a l so  conduct j o i n t  

DOE-industry in j ec t ion  back flow investigations.  

data  co l l ec t ion  methods for measuring and predict ing the  production be- 

havior of wells i s  expected t o  reduce industry uncertainty with respect 

t o  the  useful  economic l i fe t imes  of geothermal f i e lds .  

This advanced RbD on 

6 . Mexico/Italy Agreements 

Ac t iv i t i e s  t o  be determined. 

7. I n s t i t u t e  f o r  Public Administration, Sandia National Laboratory, 

w i l l  develop a "Tele-Technology Transfer System", u t i l i z i n g  

computers and a telecommunications system. 

between Sandia and G a )  headquarters, 

Final hook-up w i l l  be 

8 .  Pr in t ing  proceedings from t h e  May 1984 GTD/DOE Technology Transfer 

workshop, "A Synthesis of Technology Transfer Methodologies." Ihe 

proceedings were published i n  December 1984 and have been widely 

d i s t r ibu ted  t o  geothermal and other  DOE Technology Transfer managers 

and agents. 

GTD is i n i A a t i n g  a study of geothermal resources and development 9 .  

opportuni t ies  i n  less-developed countries.  Ga) is  working t o  e n l i s t  

col laborat ion and support i n  t h i s  broad area from A I D ,  t h e  Trade 

Development Program, and t h e  Department of Commerce. 
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10. E l  Centro cos t  Overrun 

11. Stgnford Mexican Agreement 

12. GTF Outside Experiments 

Figure 4 . l  compares these a c t i v i t i e s  across  several key dimensions; t r ans fe r  

mode, mechanism, model, par tner ,  cos t ,  and duration. 

Division has se lec ted ,  with Congressional guidance, a v a r i e t y  of a c t i v i t i e s  

meant t o  demonstrate t h e  f u l l  range of possible t r ans fe r  a c t i v i t i e s .  

As t he  t a b l e  shows, t he  
' 

4.4 Other On-Going Technology Transfer E f fo r t s  
I '  

A number of other  GTD a c t i v i t i e s ,  supported as par t  of R&D cont rac ts ,  o r  by 

o t h e r  means, make important contr ibut ions t o  geothermal Technology Transfer. 

lhese include some well-established DOE-wide information-dissemination channels, 

and c e r t a i n  l eg i s l a t ed  incent ive programs. 

L 

i 
L 

i 

These are described below. 

The program seeks t o  keep industry f u l l y  informed of t h e  r e s u l t s  of i t s  

conversion technology research. 

i n  t h i s  regard include: 

t h e  Geothermal Resources Council, t h e  major U.S. geothermal energy development 
association. 
organizational concerns of t h e  geothermal industry. 

consortium of major U.S. geothermal f i e l d  developers and service companies. 
These pro jec ts  induce manufacturers t o  u t i l i z e  the  results of d r i l l i n g  R&D 
programs t h a t  are espec ia l ly  usefu l  t o  the  geothermal d r i l l i n g  industry. 

program of the  Electric Power Research I n s t i t u t e ,  t h e  R&D assoc ia t ion  of U.S. 
public electric u t i l i t i e s  . 
system v e r i f i c a t i o n  experiment. 
p l an t ,  s t r ipped  of i t s  spec ia l  research and t e s t i n g  fea tures ,  would be if 
indus t r y  were to  construct i t  without Federal involvement. 

Some of t he  special technology t r ans fe r  e f f o r t s  

o t h e  monthly Bul le t in ,  t h e  annual conference, and top ica l  workshops of i 
I i; These technical  programs cover the  gamut of technical  and 

P ro jec t s  and r epor t s  of t he  Geothermal Dr i l l i ng  Organization, a n  R&D o 
Ll i  

I 

w 
o Special programs and p ro jec t s  conducted by the  geothermal technology 

lhese programs emphasize electric conversion technology. u 
o Special technical reports on the  economics of the Heber binary conversion 

These i nd ica t e  what the  cos t s  of a follow-on ir 
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o Dissemination of Program plans, bu l l e t in s ,  summaries, and high-value 
technical  repor t s  through t h e  DOE Technical Information Center, t he  DOE CAREIRS 
program, and the  National Technical Information Center, Department of Commerce. 

o Tke Program a l so  funds industry-oriented technica l  workshops and provides 
technical  information t o  new users of geothermal conversion systems technology 
through : - Geo-Meat Center, Oregon I n s t i t u t e  of Technology: geothermal d i r ec t  

heat conversion technology 

- Idaho National Engineering Laboratory: electric and d i r e c t  heat 
conversion systems technologies 

- Brookhaven National Laboratory: materials f o r  geothermal appl icat ion 

- Sandia National Laboratories: w e l l  d r i l l i n g ,  completion, and 
logging technology. 

o Dissemination of computer codes through the  National Energy Software Center 
a t  Argonne National Laboratory. 

o The Program a l s o  supports industry-oriented technical  workshops and 
provides technica l  information t o  new users  of geosciences technology through: 

- Idaho National Engineering Laboratory: hea t  cycle research and 
geopressured geothermal resources 

- Lawrence Berkeley Laboratory: reservoi r  technology and br ine  
i n j e c t  i on  

- Pac i f i c  Northwest Laboratory: brine/chemistry treatment and chemical 
instrumentation 

- Stanford University: geothermal reservoi r  engineering 

- University of Texas a t  Austin, Center of Energy Studies: geopressured 
resources technology 

- University of Utah Research Ins t i t u t e :  geophysics and geothermal 
well-log in t e rp re t a t ion  

4.5 Technology Transfer Ac t iv i t i e s ,  Post-FY 1985 

Tke GTD Five-Year Research Plan ind ica tes  t h a t  some major R&D milestones are 

l i k e l y  t o  be m e t  i n  t he  next few years. 

Technology Transfer implications, which are discussed here. 

These ant ic ipated milestones have 

Completion of t he  R&D phase of a project  does not mean t h a t  federa l  support 

fo r  the  project  should be immediately withdrawn. Rather, i t  indica tes  t h a t  t h e  
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emphasis of the  support should s h i f t  from R&D t o  technology t ransfer .  

of technology t r ans fe r  e f f o r t s ,  then an end t o  federa l  involvement may be appropriate 

After completion 

i; for the  project. 

As the  GTD Five-Year Research Plan shows, each year a number of pro jec ts  

w i l l  reach the  end of t h e i r  F&D phase. It i s  important t o  ensure t h a t  adequate 

resources f o r  technology t r a n s f e r  purposes are ava i lab le  t o  accommodate each 

year's needs. 

each year f luc tua tes ,  t h e  budget f o r  technology t r ans fe r  purposes should a l so  

Since the  number and significance of R&D milestones occurring t 
vary from year t o  year t o  match current  needs. 

E 
L 



5.0 IMPROVEMENT OF TECHNOLOGY TRANSFER PROGRAM 

5.1 Program Monitoring Mechanisms 

The d i f f i c u l t y  of measuring Technology Transfer effect iveness ,  espec ia l ly  with 

respect t o  the  dissemination of information on paper, has been noted by GTD 

staff .  

payoffs i n  lkchnology Transfer program effectiveness.  

c This is one area where an intense and rapid e f f o r t  could have big 

A. 

Technologies under consideration fo r  R&D are screened, ranked, and evaluated by 

Incorporate Technology Transfer i n to  the MBO se lec t ion  process. 

I; ' 
a comprehensive process, using the  DOE-Renewable Energy Management By Objectives 

(MBO) methodology. 

development are consis tent  with long-range development goals and short-range 

a l loca t ion  pol ic ies .  

w i l l  Show the  most immediate pay-off, f o r  the least amount of Federal funding, 

cons is ten t  with a l l  program di rec t ion  guidelines and emphases. 

lacking from t h i s  MBO evaluation process is the " t ransferab i l i ty"  of the technology. 

The ease of t ransfer ing  the  technology and the  impact of having done so are 

leg i t imate  concerns for selecting and ranking research and devleopment p r i o r i t i e s  . 
By including subject ive measures of how easy and how e f fec t ive  t r ans fe r  of a 

pa r t i cu la r  technology under consideration w i l l  be, t h e  Division can an t i c ipa t e  

t h a t  those technologies selected for  R&D funding w i l l  have an inherent t ransferab i l i ty .  

This ensures t h a t  the items selected fo r  research and 
c 
1 

The process is keyed t o  focus on those technologies which l i  
b 

c The one element 

, u 
r. 3 

b 

u 

B. 

One approach t o  achieving be t t e r  effect iveness  measurement is t o  obviate the  

need f o r  measurement a t  al l .  I f  an ac t ive  and e f fec t ive  Technology Transfer 

mechanism were b u i l t  d i r e c t l y  i n t o  every R&D e f f o r t ,  and If t h a t  R&D were not 

t o  be considered completed u n t i l  the  t r ans fe r  had successful ly  taken place, 

Incorporate Technology Transfer plans in to  the  R&D plans. 
L 

E 

Li 

46 
L 



I 1  

t h e r e  would be l i t t l e  need of measuring t r a n s f e r  effectiveness separately. 

!b achieve t h i s ,  each R&D plan should contain a deta i led  and comprehensive 

transfer plan. J u s t  as an R&D project  w i l l  not be i n i t i a t e d  without a complete 

budget, so too,  R&D should not commence u n t i l  a comprehensive t r ans fe r  plan had 

been developed, s p e c i f i c  t o  each R&D item. In t h i s  way, po ten t i a l  audiences of 

users ,  manufacturers, spin-off adopters, and o thers  would be iden t i f i ed ,  

informed, and engaged from t h e  very f i r s t  s teps  of research and development. 

A t  t he  same time t h a t ,  say ,  experiments are being designed, eventual adopters 

could be l ined up and involved i n  the  program. 

a l l  t r ans fe r  a c t i v i t i e s ;  t o  make R&D and t r ans fe r  simply d i f f e ren t  elements of 

This is t he  ultimate goal of 

one integrated process. 

C. 

Though t h e  processes of research and development and technology t r a n s f e r  w i l l ,  

i t  is hoped, become ever more intermixed, t h e  budgeting f o r  these two a c t i v i t i e s  

must s t i l l  be separated by account. 

being a hand-off a c t i v i t y  following R&D, t h e r e  is not a clear and d i s t i n c t  cu t  o f f  

point, where the'budget f o r  one ends and t h e  other  begins. 

the processes procedes and takes  hold, t h i s  budget point w i l l  become progressively 

blurred. 

Es tab l i sh  a policy on t he  use of Technology Transfer budget funds. 

Even now, with Technology Transfer sometimes 

As t h i s  merger of 

I 

The Division must therefore  set a working policy f o r  when 'R&D" funding 

ends and "Technology Transfer" funding begins. Perhaps R&D funds should be 

used fo r  component o r  system development u n t i l  e s s e n t i a l l y  a l l  technical  r i s k  

~ is removed from t h e  research concept, from t h e  point of view of the R&D Program 

Manager and t h e  R&D workers. Then Technology Transfer funds should be used ( i f  

avai lable)  t o  t r ans fe r  t he  product, by reduciag t h e  "perceived" r i s k  01: 

uncertainty on t h e  par t  of t h e  poten t ia l  adopters. 

The greyest  area between "R&D" and "Technology Transfer" is probably i n  the  s tage 

where t h e  R&D Program is  helping a manufacturer (or o ther  "technology-supplying 



adopter") t o  adopt/modify the  technology in to  a form t h a t  is workable i n  the 

commercial melieu. 

by the adopter, but as " t ransfer"  by the R&D and Technology Transfer Program managers. ' 

This work can be viewed as "applied R&D" (advanced development) 

D. 

A possible  technology t r ans fe r  a c t i v i t y  scoring scheme t h a t  i s  based on three  

main considerations t h a t  are reasonably object ive might include : 

Establ ish an Objective Technology Transfer Act ivi ty  Evaluation System 

1. 'Ihe "value" of t he  subject technology t o  the ove ra l l  goals of the  GTD 
program . 
The "readiness" of the  subject technology f o r  being t ransferred.  

The "appropriateness" of the  Technology Transfer mechanism proposed 
f o r  t he  subject technology. 

2. 

3. 

Each of these three considerations could be fur ther  broken down in to  components 

t h a t  are scorable o r  r a t eab le  by G1D Technology Transfer and R&D managers. 

One g r e a t  advantage of such an approach and scheme i s  t h a t  nothing is "locked 

i n  cement": 

GTD managers. 

automated, working from numbers and fac to r s  t h a t  are already i n  a computerized 

database of a t t r i b u t e s  of GTD 1984 Technology Transfer a c t i v i t i e s .  

policy/funding decisions would remain e n t i r e l y  i n  the hands of 

The use of such a scheme would be very e f f i c i e n t  i f  i t  were 

E. Create Repor ts  from the  GTD Technology Transfer Proposals Computerized 

Database, f o r  Evaluating Technology Transfer Proposals 

I n  the process of conducting preliminary evaluations of the  1984 Technology 

Transfer proposals a computerized database on many sal ient  cha rac t e r i s t i c s  of 

the  Technology Transfer proposals received by GTD was created. 

r e l a t i v e l y  easy t o  generate a va r i e ty  of repor t s  from t h i s  database. 

Information t h a t  could be included i n  repor t s  includes! 

It would be 

* Proposal Title: Short and long versions 

* Offeror: I n s t i t u t i o n ,  d iv is ion ,  person 
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L * Proposed Costs: Fiscal y e a d s ) ,  cos t  shared? 

* Duration: Months i '  
b * Technology: 

* Audience: f '  
b 

Geot hemal  resource or ien ta t ion  
End use, system, subsystem 
Phase of engineering development 
Value program object ives  

Name, r e l a t ionsh ip  t o  technology 
Decision o r i en ta t ion  
Po ten t i a l  size 
Number t o  be contacted i n  proposed e f f o r t  

* Technology Transfer Approach: 
Mode, mechanism 
Level of d e t a i l  of information c * Proposal Evaluation Items: 
Advantages of proposed Technology Transfer mechanism 
Disadvantages of proposed mechanism 
Overall value t o  GTD program 
P r i o r i t y  score 
General recommendation 

i 

2 Reports can be generated over a l l  the  proposals, or fo r  any definable subset of 

t he  proposals. 
I 

Some possible subsets are: 
F-' 

ej 1. Total budget ( N 8 5  + N 8 6 )  i s  less than $100 K. 

2. Recommendation is t o  consult with R&D technical  manager before fu r the r  c consideration. 

I 
I 3.  'She end use i s  Direct Heat. 

4. 

5. 

6. 

'Ihe use is Direct Heat from Hydrothermal Resources. 

me of fe ro r  is not a DOE Lab o r  w. 
me audience i s  executives or managers of adopting firms. 

I '  t 
7. %e audience is engineers in adopting firms. 

t 8. me primary impact of the  proposal would be on policy. 

L 
More complex repor t s  could also be generated; e.g., t i t les and budgets of all 

proposals fo r  d i r e c t  heat technology t r a n s f e r ,  i n  order of assigned p r i o r i t y  scores. I 



5.2 Ww Technology Transfer Methods are Being Refined 

The Division i s  undertaking a number of s t eps ,  out l ined here ,  i n  order t o  

r e f i n e  and improve upon the ex is t ing  methods of actual Technology Transfer. 

A. Establ ish a Policy t o  handle Technology Transfer management f o r  technologies 
t h a t  arise from non-lab contractors.  

It has long been evident t h a t  the  DOE National Laboratories have operat ional  

Technology Transfer programs and t h a t  these labs think i n  Technology Transfer 

terms. There is not yet ,  however, a similar commitment ingrained within 

a l l  of t he  non-lab GTD R&D contractors.  lb achieve t h i s  Technology Transfer 

awareness, t he  Division must (1) embark on a contractor  education program i n  

the  necessi ty  f o r  and methodology of e f fec t ive  Technology Transfer,  and (2) 

I incorporate 'pechnology Transfer a c t i v i t i e s  d i r e c t l y  in to  the  contractor  work 

statements (see C below) . 
B. 

It would be valuable t o  br ing together about th ree  

high-level f i e l d  R&D program managers and ORTA people, and other  f i e l d  technology 

t r ans fe r  managers (e.g., from OIT, UURI, etc.) fo r  a two- o r  three-day workshop t o  

Wld a Field-Manager Technology Transfer Strategy Workshop. 

personnel, most of the  

, 
hammer out a consis tent  s t r a t egy  f o r  Technology Transfer across GTD programs. hammer out a consis tent  s t r a t egy  f o r  Technology Transfer across GTD programs. 

me s t r a t e g i e s  and methods cur ren t ly  employed and proposed by GDsuppor ted  

programs g ive ,  In par t ,  an impression t h a t  many of the approaches are "home-grown" 

and at  times overlapping with respect t o  technology and audience focuses. 

Managers could share  successful and f a i l e d  e f f o r t s  of Transfer Technology. 

Individual gaps i n  awareness o r  understanding of the  ava i lab le  methods would 

sur face  and could be resolved. 

f a c i l i t a t o r ,  versed i n  Technology Transfer methods. 

It might be useful  t o  include a consultant- 

Par t ic ipa t ion  of €Q s t a f f  

would provide the  necessary policy and in tegra t ing  inputs.  

50 



Creation of a somewhat common s t ra tegy  a t  the working management l eve l  would 

increase the  perception of "ownership" of G I D  Technology Transfer s t r a t egy  a t  

the  f i e l d  level .  

L 

That should improve par t ic ipa t ion  i n  a more common and consis- 

t e n t  set of s t r a t egy  a t  the  f i e l d  level .  

i pa t ion  i n  a more common and consis tent  set of s t r a t eg ie s  and approaches. 

%at, i n  turn ,  should improve partic- 

C. 

GTD could ge t  considerable addi t ional  Technology Transfer "mileage" out of 

i t s  f i e l d  managers and contractors  by promulgating some of the following 

object ives .  

Task Proposal/Agreements. 

Set Technology Transfer Objectives f o r  GTD Field Managers and/or Contractors 

I, 
The object ives  could be wr i t t en  in to  R&D cont rac ts  and/or Field ld 

;i * Annual and Final R&D Reports are to  be completed by the  contract  
completion date  . 

* Annual and Final R&D Reports are to be submitted to TIC within two months B; of contract  completion date. 

i 1  * A submission of a four-page paper to  the GRC Conference o r  EPRI Workshop 
( i f  cost-shared by EPRI) is  required as a contracted del iverable  of 
(almost) every GTD project .  

ld 

* A "one pager" (two s ides ,  camera-ready) i s  required f o r  each "product" 
( t h e r e  could be mult iple  products per pro jec t )  as par t  of every contract .  
Submitted t o  contract  technlcal manager 2 months p r io r  t o  end of cont rac t ,  
and revised and completed by end of contract.  

i; 
I; 
b 

* Each DOE Operations Office funded by GTD should submit a "progress" 
paper t o  GRC Conference every year. 
portfol io"  of ava i lab le  new technology. 
p r in t  same i n  a spec ia l  sec t ion  of "Proceedings" o r  i n  appropriate 
technical  sec t ions  . 

This should include a "catalog o r  
GRC could be funded l i g h t l y  t o  

&I * Each DOE Operations Office funded by GTD should prepare and submit t o  
GHTD-IQ an annual lkchnology Transfer Report and Plan, covering the  past  
and coming year. 
Reports and Plans easier. 
ations and examples of what is desired.  

These should be formatted t o  make preparation of GTD 
L G l D  would have t o  provide de ta i led  specif ic= 

* Each DOE Operations Office funded by GTD should e s t a b l i s h  a Laboratory/ 
Industry Technology Review Panel. 
improved technology, and readiness of technology f o r  t ransfer .  

The Panel would assess needs f o r  
1 
L 
c 

* Each DOE Operations Office funded by GTD should nominate s t a f f  members, 
contract  researchers,  o r  adopter indus t r ies  f o r  one of a l imited number 
of GTD annual "Geothermal Technology Development and Transfer Awards". 



L Might car ry  cash  pr izes  (put up by GRC o r  EPRI?). Award a t  GRC Convention. 

I '  D. Establ ish Part ia l ly-Distr ibuted Control of GZD Technology Transfer Funds. 
L 

One possibly useful approach is t o  devote a f r ac t ion  of GTD Technology Transfer 
1 '  IJ funds to discre t ionary  Technology Transfer funds f o r  Field R&D/Technology 

Transfer managers. 1) Managers could t a rge t  the  funds 

as needed without having t o  do extensive reprogramming, and 2)  Such funds could 

be used as rewards f o r  Technology Transfer effect iveness  i n  p r io r  years. 

Two values t o  t h i s  are: 
%1 

I n  the f i r s t  instance,  d i s t r ibu ted  cont ro l  of budget obviates Eg needs t o  m i c r o -  I '  
manage the  Technology Transfer program, and can allow the  f i e l d  manager t o  

h 

apply funds as immediate needs arise. The management science l i t e r a t u r e  contains 
I 
Li 

many references t o  the  a l loca t ive  e f f ic iency  of giving such d iscre t ion  t o  

lower leve l  managers who have demonstrated competence . 
L The Technology Transfer management l i t e r a t u r e  suggests it is important t o  

e s t a b l i s h  su i t ab le  personal "rewards" f o r  e f f ec t ive  Technology Transfer work. 

A "Discretionary" Technology Transfer fund award t o  a f i e l d  program manager 1 
F '  could be one such reward. One to  three such rewards could be made each year, 

with the  only s t i pu la t ions  being t h a t  t he  funds be used fo r  Technology Transfer 
b 

work and t h a t  the  use of the funds be reported a t  the end of the fiscal year. i; 
E. 

"Technology Transfer" is a f a i r l y  broad concept. 

set object ives  t h a t  c l a r i f y  what the  Program hopes t o  achieve i n  the  near term. 

Doing so w i l l  both ( t )  def ine  to  others  what the Program is about, and (2)  

protect  t he  Program from late criticism about i t s  direct ions.  

Sui table  near-term object ives  f o r  the GTD Technology Transfer Program one: 

Set Yearly Objectives f o r  G D  Technology Transfer Program. 

This makes i t  important t o  
E 
f 

b 

1 
L 
a 1. Complete a descr ip t ive  catalog of G a )  technologies (underway). 

e 



Fe 

2. 

3. 

4. 

5 .  

6. 

Assess information flow i n  exis t ing channels. 

Publish recent  assessments of the apparent s i z e  of current and mid- 
term markets f o r  geothermal technology, t o  help manufacturers s i z e  
t h e i r  e f f o r t s  . 6 

Establ i sh  a GTD I€) process f o r  annual review of (a) o v e r a l l  technology 
value, and (b) technology readiness f o r  t ransfer .  
quant i ta t ive  guidance to  the  Technology Transfer program on how t o  
"push" s p e c i f i c  technologies. 

Entrain new manufacturers f o r  spec i f i c  technologies . 
This w i l l  provide 

Publish a GTD "Geothermal Technology Transfer Directory" t h a t  reminds 
industry user/adopters of which technologies are being developed, and 
of commercial sources of usefu l  hardware (Federally developed, o r  
otherwise) f o r  geothermal technology and po ten t i a l  spinoffs .  

Realign Certain Ac t iv i t i e s  Along "Technology" Lines. 

I n  GTD s t a f f  reviews of the d r a f t  FY-1984 GTD Technology Transfer Plan, 

comments arose t h a t  indicated value t o  organizing c e r t a i n  current  Technology 

Transfer a c t i v i t i e s  around "technology" top ica l  areas. 

mentioned were (a) i n i t i a t i v e s  a t  the  GRC Annual Conference and (b)  seminars 

The two instances 

cur ren t ly  conducted by the  DOE National Labs. 

A t  t he  GRC annual meetings, t he  suggestion was: 

Transfer" sesslon,  set up separate sessions on "Dri l l ing Technology R&D 

Developments", "Electric Conversion R&D Developments", etc. This would seem t o  

have g r e a t  value I n  matching audience i n t e r e s t  t o  technical  content. Moreover, 

industry technology developers might be more wi l l ing  t o  present i n  "technology- 

oriented" sessions,  compared to a general  sess ion  t h a t  might be perceived as 

Instead of having a "Technology 

highly-DOE-R&D oriented. 

For the  ongoing seminars presented by the  National Labs, t h e  comment was: 

"Sandia and WLNL fund t h e i r  own workshops, almost no technology development 

work is done a t  ORNAL o r  LLNL, so t h a t  leaves PNL and INEL needing (separate) 

funding." It appears t h a t  a "technology-specif ice' approach t o  these seminars 



helps  industry adopters t o  ge t  the "big picture" of technology current  s t a t u s  

and fu ture  promise i n  a "one-stop shopping mode". This approach might f o s t e r  

cooperation between the Labs, a t  least with respect to  presentations.  

l ike  t h i s  happens a t  the  annual EPRI Geothermal Conference, with respect t o  

Something 

electric conversion technology, and a t  the recurring seminars t h a t  Stanford 

University conducts on i t s  geothermal reservoir  engineering research. 

There is no special danger of d i sc ip l inary  segregation, so long as the GRC 

Conference and Bul le t in  continue to  cut across a l l  topics.  

G. 

Review a t  top of GTD and RE the  poss ib i l i t y  and probabi l i ty  of spec i f i c  coming 

events and po l i c i e s  t h a t  might influence the  conduct of Programmatic Technology 

Transfer a c t i v i t i e s .  

should be influenced o r  a l te red  by the industry realities t h a t  are being learned 

Create and Maintain a L i s t  of Coming "Critical Events". 

Also, report  upwards on how DOE outlooks and pol ic ies  

about during ongoing Technology Transfer actions.  

H. Make a Traveling Display t o  Emphasize GTD R&D Results. 

This is a take-off on various **road-show" and "display" ideas. The emphasis 

would be on recent technical  advances, with l o t s  of one t o  four page brochures 

available.  
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attempt t h i s ,  e spec ia l ly  now t h a t  the program is beginning t o  inves t iga te  a 

t o t a l  advanced system approach. 

rig design firm, o r  a downhole mechanics engineering firm might be e spec ia l ly  

valuable i n  t h e  ea r ly  phases of specifying the  configuration of such an advanced 

Intense in te rac t ions  with e i t h e r  a major d r i l l  

d r i l l i n g  system. 

5.3 Specif ic  S t r a t eg ic  Ac t iv i t i e s  

The following a c t i v i t i e s  are designed t o  develop a b e t t e r  understanding of the  

e f f icacy  of t he  G I D  Technology Transfer system, with an eye toward t h e  

development of longer-range improvements i n  the  system. 

A. 

GTD's current  understanding of the  U.S. geothermal energy Technology Delivery 

System (TDS) now is comprised primarily of GTD and f i e l d  managers' individual  

Analyze the  G I D  Technology Delivery System 

personal perceptions of who i n  industry is in te res ted  i n  spec i f i c  technology types. 

Long-range streamlining of GHTD's  Technology Transfer a c t i v i t i e s  could be done 

most e f f ec t ive ly  i f  the  U.S. geothermal TDS were b e t t e r  understood, both 

qua l i t a t ive ly  and quant i ta t ively.  It I s  important t o  know both the "types" of 

industry par t ic ipants  who t a l k  t o  each other  about d i f f e r e n t  aspects of geothermal 

technology, and how many such persons there  are. 

Moreover, i t  would appear t o  be espec ia l ly  important t o  enlist the  aid of many 

industry ac tors  i n  assessing the  value of current  GID Technology Transfer 

a c t i v i t i e s  with respect t o  decisions t h a t  these ac tors  make i n  t h e i r  businesses. 

Some of t h i s  information can be gleaned from s t a t i s t i c s  on TIC, GRC, EPRI, etc. 

d i s t r i b u t i o n  and membership lists. A "skeleton" TDS could be developed i n  t h i s  



B. Map the Current GTD Bchnology Transfer Operational Network 

The cont rad is t inc t ion  t o  "A" above, and i n  support of i t ,  a diagram needs t o  be 

sketched out of how GTD Technology Transfer information flows from developers 

t o  adopters,  i n  "real" r a the r  than conceptual terms. For example, does a l l  

GTD-sponsored work on d r i l l i n g  technology o r ig ina t e  v i a  Sandia? Does Sandia 

attempt to  t r ans fe r  d r i l l i n g  devices developed a t  Los Alamos? 

communicate d i r e c t l y  with geothermal well-design and d r i l l i n g  engineers? 

not,  who does? 

Does Sandia 

I f  

It is possible t h a t  t he  current  network has some gaps o r  i n e f f i c i e n t  overlaps 

Ln it. It is  of ten  described i n  G a )  r epor t s  i n  a "conceptual" form -- e.g., 

"the Program communicates with the  d r i l l i n g  industry". 

proposed here would a l so  be of value i n  achieving a b e t t e r  publishable G a )  

descr ip t ion  of t he  geothermal energy Technology Delivery System. 

A mapping such as 

lhe mapping process might include the  following s teps:  

1. Interview GTD €I) managers r.e. t h e i r  understanding of who, i n  IT) and i n  
the  f i e l d ,  is  responsible fo r  information flow about spec i f i c  technologies 
t o  spec i f i c  audiences, and what channels (e.g., TIC, GRC, EPRI, ASIM) 
are used. 

Check those impressions with the  f i e l d  managers, by phone, or by 
c i r cu la t ing  a br ie f  report  from s t e p  1. 

Do telephone interviews of 20 t o  30 important ac tors  i n  the  geothermal 
industry -- asking, from where o r  whom do you get  information about 
Technology X? It might be very valuable t o  expand t h i s  par t  t o  ask 
indus t r i e s  "What information about what types of technology is valuable 
t o  you? t b w  do you g about acquiring such information?" 

Analyze results of above t o  iden t i fy  overlaps and gaps. 
would include: 

* 
* 
* 

2. 

3.  

4. lhe analysis  

Defini t ions of operat ional  respons ib i l i ty  (e.g., who f inds  infornat ion,  
who submits it t o  whom) 
Approximate annual cost per channel 
Apparent effect iveness  of the  channels (espec ia l ly  i n  terms of 
whether there  are GTD-developed technologies t h a t  j u s t  don't seem 
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C. Develop a Randbook on "Model Technology Transfer Operations". 

Working from t h e  r e s u l t s  of t h e  Field Technology Transfer Workshop and the  

F ie ld  Manager Technology Transfer Goals t o  produce a wri t t en  description of 

what t h e  "ideal" GTD managers and f i e l d  operatives do, and how they conduct 

1 '  
$i 

I '  
I 

b t h e i r  day-to-day in t e rac t ions  with industry and GTD would be of s ign i f i can t  

i , '  

value . 
Another useful basic  f o r  t h i s  would be t o  request t he  f i e l d  technology t r ans fe r  

e ii 

i 

personnel (OIT, INEL, UURI,  CEC, NMEI, CEC, S t a t e  Teams) t o  write 4 t o  6 page 

descr ip t ions  of what they do, including some evaluation of what seems e f fec t ive  
Li 

and what seems not --and a one one-page case study of an e f f ec t ive  act ion.  

These could be d i s t r ibu ted  among a l l  of t he  contributors. 

i 

I i i  

Y 

u 
I 
i 
L 

i i  
I' 
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L 
6.0 PROGRAM MANAGEMENT i 
6.1 Management 

Management of the GTD Technology Transfer programs i s  overseen d i r e c t l y  by the  t ’  
L 

Division Director. It i s  carr ied out by the Program Manager. Exhibit 6.1 shows 

the  f u l l  Eeadquarters organization. L 
The other  pr incipal  Federal players i n  both GTD Technology Transfer and R&D 

are the  three  Operations Offices (i.e., Albuquerque, Idaho, and San Francisco), 

and the  six National Laboratories: 

t 

Battelle Pac i f i c  Northwest Laboratories 

1 Brookhaven National Laboratory 

Idaho National Engineering Laboratory 

Lawrence Berkeley Laboratory 

Los Alamos National Laboratory 

Sandia National Laboratory i ’  
b;;i 6.2 Major Milestones I , 

Major milestones f o r  the GTD Technology Transfer programs follow those fo r  

These are presented i n  Exhibit t he  Divisions R&D plan fo r  t he  years 1986-1989. 
G I 

6.3 Resource Requirements 

The FY’85 budget f o r  geothermal Technology Transfer is  $864,000. c Act iv i t ies  

covered under t h i s  budget are described i n  d e t a i l  in sec t ion  4.3 of t h i s  Plan. 1 
L 

For each of F isca l  Years 1986-1989, t h e  Technology Transfer budget is  estimated 
, 

L 

t o  be $1 mill ion i n  constant do l l a r s ,  or somewhat more than t h a t  i n  real dol la rs  

adjusted f o r  in f la t ion .  %tie five-year t o t a l  then is  $4.84 mil l ion  (constant 
I 

kr 

I 

do l l a r s )  or $5.177 mill ion (assuming a compound annual i n f l a t i o n  rate of 3%). 
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For FY'85, t he  following a c t i v i t i e s  are undertaken: 

Act ivi ty  

1. Community Geothermal Technology Program 
(University of Hawaii a t  Manoa) 

2. Solution Leaching of Metals from Ores 
(University of Nevada) 

3 . Ascension Island Geothermal Assessment 
(U.S. A i r  Force) 

4 . GRC "Internat ional  Volume" 

5 .  Condensation Behavior and In jec t ion  Back Flow 
Invest igat ions 
(Idaho National Engineering Laboratory) 

6. Mexico/Italy Agreements 

7. Tele-Tkchnology Transfer System 

80 'kchnology Transfer Workshop Print ing 

9 .  LDC study 

10. E l  Centre Cost Overrun 

11. Stanford Mexican Agreement 

12. GTF Outside Experiments 

TOTAL 

DOE Cost 
($000) 

i 7 5  

119 

50 

54 

2 50 

163 

15 

13 

55 

10 

10 

50 

$864 

- 
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Exhibit 6.1 

Geothermal Technology Division 

John E. Mock 

Toren R. Blunt 

ii 
P I  

Director . 

James C. Bresee 
Geosciences Manager 

6; 
L 

L 

c 
L 
i 
b 
. a  

James E. Rannels 
Manager 

Manager 
Geopressured 

Manager 
Hydrothermal, Magma 

Gladys J. Hooper 
Manager I Brine Chemistry 

Ronald S. Toms 
Manager 

Ralph E. Burr 
Manager 

GRDF, Tech Transfer 

Manager 
Heat Cycle, Mat’l, GTF 

Manager 
Heber R&D, Low-Enth 

Vacant 
Secretary 

Eliza J. Hizell 
Secretary 

60 



r r- E? r-7 R" m=J €7 E-? m r FA l5- c r-1 r: w - 7  p__1 r=J 
ExHl6r 62 

Geothermal Geosciences Subprogram 
Outyear Key and Control Milestone Schedule 



EXHBlT 62 (Continued) 

1 
HYDROTflERMAL RESERVOIR RESEARCR 

. '1:' = Key Yilestone 
'C' = Control Mles tone  

I I Reservoir lrechnologz 

1. 
2. 

3. 
4. 
5.  

Input of fundamental da t a  (especial ly  f lu id  chemistry) into numerical codes 
Testing and v e r i f i c a t i o n  of well tes t  analysis techniques with Broadlands, New Zealand, Krafla, 
Iceland, and Los Azufres, Mexico, da t a  
Integrated in t e rp re t a t ion  and modeling of lowtemperature geothermal r e semoi r s  
Monitoring of f i e l d  production, t rends,  and changes a t  several  systems 
In tegra t ion  of practical and ef fec t ive  methods f o r  de ta i led ,  quant i ta t ive  predict ion of 

' r e semoi r  performance, under d i f f e ren t  production and in j ec t ion  schedules 

In jec t ion  

1. 
2. 
3. 
4. 
5. 
6 .  
7. 
8. 
9 .  

Complete journa l  article on t ransport  i n  fractured systems 
Complete dual permeability model tests 
Canplete and issue analyt ical  report  on Mammoth Lakes site da ta  
Complete t r a c e r  in te rpre ta t ion  computer program 
In tegra te  the results of t r ace r  s t a b i l i t y  experiments and ana ly t ic  determinations 
Complete the  development and character izat ion of geothermal t r ace r s  
Complete the  development and evaluation of geophysical techniques f o r  tracking f l u i d  migration 
Complete the  invest igat ion of fluid-rock in te rac t ions  which impact i n j e c t i v i t y  
Complete the  development of integrated models to analyze f lu id  migration, 
t o  predict  thermal and chemical e f f ec t s ,  and t o  optimize in j ec t ion  w e l l  placement f o r  pressure 
maintenance 

I I Brine Treatment /Chemical Instrumentation/ Advanced Brine Chemistry 

1. 
2. 
3. 
4. 
5 .  

Receive laser particle meter from vendor 
Award contract  to modify ex is t ing  lowtemperature, experimental pll/C02 instrument 
Complete CO2 carbonate ions equilibrium m d e l  and amorphous sil ica s o l u b i l i t y  model 
Complete tests of particle sizing instruments 
Complete calcite so lub i l i t y  mdel, test, ad jus t  as necessary, and de l iver  t o  DOE 

' 6 .  Complete industry cooperative tes t ing  of p a r t i c l e  meters 

Salton Sea S c i e n t i f i c  Dr i l l ing  Project 

1. Complete SSSDP 

f ,  
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Milestone Number and Description 

Cascades Invest igat ione 

1 . 
2 . 
3 . 
4. 
5 .  Publish f i n a l  report  

GEOPRESSURED PRODUCTION 

1. Make decision to rework Pleasant Bayou welle and i n s t a l l  EPRI system 
2. Make decis ion t o  continue operation of Gladys M c C a l l  site 
3. Plug and abandon Gladys M c C a l l  w e l l  
4. Plug and abandon Pleasant Bayou well 
5. Plug and abandon h l i n  w e l l  
6. Publish f i n a l  w e l l  repor t s  

HOT DRY ROCK RESERVOXR RESEARCH 

1. Conduct the I n i t i a l  Closed Loop Flow Test (ICF) 
2. 
3. 
4. Complete L V T  
5. Complete instrument development 
6. Shutdown and restore site 

MAGMA ENERGY EXTRACTION 

Conduct cost-shared research procurement 
Complete 1985 cos t-shared research 
Complete 1986 cos t-shared research 
Conduct workshop f o r  discussion of r e s u l t s  

Complete development and tes t ing  of the Borehole Acoustic Televiewer 
Complete surface system; start Long Term Flow Test (LTFT) 

10 
2. 
3. 
4. Complete long-term compatibility experiments 
5. 
6. 
7. 
8. 
9 .  

Complete preliminary design of d r i l l i n g  system f o r  entry in to  magma 
Select  d r i l l  s i te i n  Long Vally Caldera f o r  deep geophysical obsemation hole 
D r i l l  and complete f i r s t  phase of deep geophysical hole i n  Long Valley 

Obtain downhole geophysical data  in obsemation hole 
D r i l l  and complete second phase of deep geophysical hole i n  Long Valley 
D r i l l  and complete f i n a l  phase of deep geophysical hole i n  Long Valley 
Design hardware f o r  magma energy ex t rac t ion  f i e l d  experiment 
Determine d r i l l  s i t e  fo r  magma energy ex t rac t ion  experimental w e l l  



Geothermal Conversion Subprogram 
Outyear Key and Control Milestone Schedule 

ACTIVITY 

HARD ROCK 
PEN'EIRATION 

o Rock 
Penetration, 
Mechanics 

o Fluid  
Technology 

o Borehole 
Mechanics 

0 Dft3@l08t iC 
Technology 

o Geothermal 
Drilling 
Organization 

PERMEABILITY 
ENHANCEMENT 

HYDROTIERPIAX, 
CONVERSION 

o Heat Cycle 

o Rber 45 MWe 
Binary Plant 

o Bnep Lake 
Hybrid Binary 
Plant 

o Pump Develop- 
ment 

FY 1986 

C1-7 

c1 K2 

C1-3 

81-4 

D e v e l  

c1-2 K3 

K1 

c1 

K l  

IiY 1987 

C8-9 
K10-12 
C13 

K3-4 

c4-5 K6 

c5 

3ed as  funding and 

c4 

K2 C3 K4-5 
C6-7 

c2 

FY 1988 

C14 
Kl5-16 

0 - 8  K9 

c6 

tnduetry interea t 

K2-3 

C7 K8 

c3-4 

FY 1989 

Kl7-18 

K 1 0  C11 
K12 

c7 

icicate a 

K4-5 

c4-5 

FY 1990 

K19 

' Kl3-15 

K6 

I I I 





Milestone N u m b e r  and Description '1:' = Key Milestone 
'C'  = Control rfilestone ' 

HARD ROCK PENETRATION 

Rock Penetrat ion Mechanics 

1. Dri l l i ng  cos t  model - receive code from cont rac tor  
2. Complete Phase XI of d r i l l  string dynamics code 
3. Seal  development - complete tes t ing ;  publish f i n a l  report  
4.  Cavijet  research - receive nozzles a t  Sandia 
5 .  Single  point c u t t e r  tests - complete t e s t ing  
6. Niobium carbide research f a b r i c a t e l t e s t  samples 
7. Begin c u t t e r / j e t  tests 
80 Dri l l i ng  cos t  model - complete coring VB. d r i l l i n g  t radeoff  s tud ies  
9 .  D r i l l  s t r f n g  dynamics - ver l fy /qua l i fy  code 
10. C a v i j e t  research - publish f i n a l  p ro jec t  report  
11. Single  point c u t t e r  tests - complete project  report  
12. Niobium carbide - complete f i n a l  p ro jec t  report 
13. Complete c u t t e r / j e t  tests 
14. Dri l l i ng  cost model - evaluate  operational costs of advanced d r i l l i n g  system 
15. D r i l l  s t r i n g  dynamics - complete Phase 111 of code; publish f i n a l  report 
16. Cutterljet tests - des ign/ tes t  f u l l  scale b i t  
17. D r i l l  s t r i n g  dynamics - complete tests; publ ish report 
18. Cutter j e t  tests - complete f u l l  scal'e b i t  l a b  tests; analyze da t a  
19. Cut te r  j e t  tests - f i e l d  t e s t  b i t ;  publ ish f i n a l  report  

Fluid 'I[rechnology 

1. 
2. 
3. 
4. 

Mud research - complete polymer addi t ive s tud ie s  
Foam hydraulics - complete tes t ing;  publish final report 
Mud research - publish f i n a l  project  report  
Foam hydraulics - complete tes t ing  

, 



a(HIsTT 62 (Continued) 

Milestone Number and Description 

Borehole Mechanics 

1. Lost circu 
2. Lost c i rcu  
3. Lost c i r cu  
4. Lost c i r cu  
5. Lost c i r cu  
6. Lost d r c u  
7. Lost c i r cu  
8. Lost c i r cu  
9.  Lost c i rcu  
10. Lost  c i rcu  
11. Lost  circu 
12. Lost  c l r c u  
13. Lost  d r c u  
14. Lost  circu 
15. Las t  circu 

.a t ion analysis  - develop numerical model 

.a t ion expert system - complete demonstration system 

.at ion material tests - complete s ing le  pa r t i cu la t e  mater ia ls  tests 

.a t ion analysis  - complete flow v i sua l i za t ion  experiments 

.a t ion material tests - complete mult iple  const i tuent  tests 

.a t ion expert system - complete geothermal prototype system 

.ation analysis  - define second phase experiments 
,a t ion expert system - begin industry teste 
Lation material tests - des ign l t e s t  geothermal LCM 
lation ana lys i s  - complete plugging model experiments 
lation expert system - complete system modification ( industry input) 
lation material tests - design/f ie ld  test geothermal LCM 
lat ion ana lys i s  - cor re l a t e  analysis  and experiments 
tation expert system - make f i n a l  system ava i lab le  to industry 
lation materials tests - publish f i n a l  report  on LCM t e s t i n g  

Diagnos tks  T@chology 

1. 
2. 
3. 
4. 
5. 
6 .  
7. 

Radar f r ac tu re  mapping t o o l  - del iver  prototype too l  
Dewared ba t te ry  pack - design/fabricate/test/deliver tools  to USGS 
Righ-temperature Kuster too ls  - design/fabricate/test/deliver tools  to USGS 
Electric temperature t o o l  - design/fabricate/test/deliver tools  t o  USGS 
Radar f r ac tu re  mapping t o o l  - complete l ab  t e s t ing  
Radar f r ac tu re  mapping t o o l  - complete f i e l d  t e s t ing  
Radar f r ac tu re  mapping t o o l  - f i e l d  test second generation device 

- 



D(HIBTT 62  (Continued) 
I I I Milestone N u m b e r  and Description 

I PERMEABILITY ENHANCEMENT I 
1. Complete ana lys i s  of FY 1985 high energy gas  f rac tur ing  (HEGF) experiments conducted in C-tunnel a t  

Nevada %st S i t e  
2. Complete numerical modeling of the effects of a r t i f i c i a l  f r a c t u r e  geometry on geothermal w e l l  

product ion 
3. Conduct one series of HEZF experiments a t  the Nevada Test S i t e  t o  evaluate  f r ac tu re  in te rac t ion  and 

t h e  flow c h a r a c t e r i s t i c s  of created f r ac tu res  
4. Complete f i n a l  report 

HYDROTHERMAL CONVERSION 

Ba t  Cycle 

1. 
2. 
3. 

4. 

5. 
6. 

Reber 45 Me Binary Plant 

1. Achieve 50% br ine  supply 
2. Achieve 100% br ine  supply 
3. 'Rrtbfne Performance Guarantee R e t  
4. DOE plant  acceptance 
5.  S t a r t  demonstration period 
6. Complete 3-month capacity run 
7. Complete demonstration period 
8. 

Complete repor t  on supe rc r i t i ca l  cycle experiments with the condenser in the  v e r t i c a l  a t t i t u d e  
Complete supe rc r i t i ca l  cycle tes t ing  with impluse turbine and prepare report  
Complete conceptual design and analysis  of combined direct-contact heat exchanger 
and c r y s t a l l i z e r  (Pa. S t a t e  U. Project) 
Complete research .and prepare report  f o r  Supersaturated-Vapor Condensation-Behavior 
Technology-Applicat ion Project  
I n i t f a t e  move of Heat Cycle Research F a c i l i t y  t o  a h i g h l p s c a l i n g  resource 
Complete research and prepare report  on the advanced heat-rejection system 

Complete Cooperative Agreement (except f o r  da t a  recovery from commercial operating plant)  
1 I 

I 



Pump Development 

1. 
2. Cost-share long-term t e s t ing  
3. Assemble prototype pump 
4. 
5 .  

Geothermal Test F a c i l i t y  

1. Decommission GTF 

Materials 

1. 
2. 
3. 
4. 
5 .  
6. 
7. 

GEOPRESSURED CONVERSION 

1. 
2. 

Cost-share design and fabr ica t ion  of high-risk, cri t ical  submersible pump components 

Conduct long-term t e s t i n g  of prototype 
Complete the E a s t  Mesa Pump Test F a c i l i t y  

I n i t i a l  test of advanced l o s s  control  material (contingent upon funding) 
Laboratory test of elastomeric seal performance. 
Fabricat ion of elastomeric w e l l  l i n e r  f o r  tes t ing  
Performance test of waste encapsulation technique 
Fabrication and test of polymer concrete heat exchanger tubes 
Formulation and test of advanced high temperature cement 
Demonstration of microorganism concentration of toxic  metals from geothermal wastes 

Make decision t o  rework Pleasant Bayou wells and i n s t a l l  EPRI system 
EPRI system provides power generation da ta  f o r  use i n  engineering economic analysis  

HOT DRY ROCK CONVERSION 

1 

MAGMA CONVERSION 

1. 
2. 
3. 
4. 

Conduct electric power generation experiments 

Develop experimental f a c i l i t y  to study magma heat exchange 
Complete performance evaluation of magma heat exchange 
Select  engineering materials for magma heat exchange 
Test magma heat exchange i n  a large melt f a c i l i t y  
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B. The Technology Transfer Database 



APPENDIX A 

The GTD mandate f o r  both i t s  R&D and i t s  Technology Transfer programs der ives  

from a number of sources, among them: 

- The Geothermal Energy Research, Development, and Demonstration A c t  of 
1974 (PL 93-410) 

- The Energy Recognization A c t  of 1974 (PL 93-438) 

I 
- The Department of Energy A c t  of 1978 (PL 95-238) 

- 
- DOE Order Number 5800.1 

The Stevenson-Wydler Technology Transaction A c t  of 1980 (PL 96-480) 

- The National Energy Policy Plan (NEPP - IV) (October 1983) 
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APPENDIX B 

The Technology Transfer Database Summary Listing 
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**+I* GEOTHERMAL TECHNOLOGIES DATABASE **e*****+ DATE: 03/19/06 

DB# 1 ACCESS# 1601 - H i g h - T e m p e r a t u r e  E l a s t o m e r  TCISK STEP: F / L I S T / I T E M  TASK STATUS: AAAFA 
CONTROL# 1001 I N  USE? : Y BEST I N F O  FROM: DOE/SF/11!537-1 (DE8500323) 
ITEM NAME a H i g h - T e m p e r a t u r e  Elastoner, Y267  EDPM 
TECHNOL. TYPE : HWDWARE FUNCTION: E l a s t o m e r s  for  use i n  s t a t i c  seals a t  temps. up t o  260C 
SYSTEM LEVEL : MATERIAL XFER STATUS: DIFFUSED YR L W T  RtD: 83 YR READY8 83 YR F I R S T  USED: 81 
GHTD CONTACT : R. L a S a l a  USED AT PLCINT I 
DOE OF5 OFFICE: SAN OPS CONTACT S C I -  AddUCi 
R&D L A B  : Brookhaven LCIB DIRECTOR i N. Sarnios 
LAB TECH MNQER: L. K u k a c k a  LAB CONTACT : bl. M a r c u s e  
R&D FIRM : L'Garde ,  Inc. RLD F I R M  CONTACT: A. Hirasuna 
PRODUCING FIRM: Parker S e a l  (CAI  PRODUCER CONTACT: (213)726-4090 
USED BY : O t i s  Engineering C o r  USER CONTACT : 
COMMENT : O t h e r  manu f  '5: BJ-Hughes R u b b e r  Products, Precis ion R u b b e r  

DB# 2 ACCESS# 1302 High-Temp Electro. C o m p o n e n t s  TASK STEP: WRITINO 
CONTROL# 1002 I N  USE? : Y BEST INFO FROMi Sandia Tech. T r a n s f e r  R e p o r t ,  1983 
ITEM NAME : H i g h - T e m p e r a t u r e  A c t i v e  & Passive Electronic Componen ts  
TECHNOL. TYPE 8 HARDWARE FUNCTION8 C o m p o n e n t s  of logging L measuremen t  w h i  

fASK STCITUSi ACI 

e d r i l l i n g  tools. 
SYSTEM LEVEL : COMPONENT XFER STCITUS: DIFFUSED VR LAST R&D: YR READY: YR F I R S T  USED? 
GHTD CONTACT : R. L a S a l a  USED AT PLANT : 
DOE OPB OFFICE: ALO OPS CONTACT 10. T c n n y s o n  
R&D L A B  : S a n d i a  LCIB DIRECTOR : R. T r a e g e r  
LAB TECH PMOER: J. K e l s e y  LCIB CONTACT I J. K e l s e y  
R&D F I R M  : RLD F IRM CONTACT: 
PRODUCINQ FIRM: S c h l u m b C r g e r  PRODUCER CONTACT: 
USED BY : USER CONTACT I 
COMMENT : Cllso,  produced by G e a r h a r t ,  another logging company. 

.. 

DE# 3 ACCESGA 1303 High-Temp T e m p e r a t u r e  Sensor TASK STEP: WRITINO TASK STATUSI CIA 
CONTROL# 1003 I N  USE? : BEST INFO FROM: Mock, K e n k e r c m a t h  Paper, 1984 
ITEM NRNE : H i g h - T e m p e r a t u r e  T e m p e r a t u r e  S e n s o r  
TECHNOL, TYPE : HARDWARE FUNCTIONi N e a s u r e  t e m p e r a t u r e ,  i n  logging tools. 
SYSTEM LEVEL : COMPONENT XFER STATUSI YR LOST R&D: YR READY: YR F I R S T  USED: 
GHTD CONTACT : R. LaSala USED AT PLANT 1 
DOE OPS OFFICE: A t 0  OPS CONTACT, rG. Tennyson 
R&D L A B  : S a n d i a  LAB DIRECTOR s R. T r a e g e r  
LAB TECH MNQER: J. K e l s e y  LAB CONTCICT : J. K e l s c y  
RLD F I R M  I RLD F I R M  CONTCICT: 
FRODUCINO FIRM: PRODUCER CONTACT: . 
USED BY : USER CONTACT : 
COMMENT 1 

DE# 4 ACCESS# 1304 High-Temp Pressure S e n s o r  TASK STEP: WRITINO TASK STCITUSi ,CIA 
CONTROL# 1004 I N  USE? : BEST INFO FROM: S a n d i a  Tech. T r a n s f e r  R e p o r t ,  1983 
ITEM NfiME : H i g h - T e m p e r a t u r e  Pressure S e n s o r  E l e m e n t ,  Q u a r t z  C r y s t a l  
TECHNOL. TYPE 8 HARDWARE FUNCTION: M e a s u r e  pressure, i n  GT w e l l s  or f l u i d  s t r e a m s .  
SYSTEM LEVEL : COMPONENT XFER STATUS8 YR LCIST RLD: YR READYi YR F I R S T  USED: 
GHTD CONTACT i R. LaSaIa USED AT PLANT : 
DOE OPS OFFICE: CILO OFS CONTACT :O. T c n n y s o n  
RLD LAR 8 S a n d i a  LFlB DIRECTOR : R. T r a e g e r  
LAB TECH MNGERi J. K e l s e y  LAB CONTACT : J. K e l s e y  
RtrD F I R M  i R t D  F I R M  CONTACT: 
PRODUCINO FIRM: PRODUCER CONTACT: 
USED BY : , USER CONTACT : 
COMMENT : 

+++e* FhGE: 1 



r r. t-- a: " "  

*+I*+* GEOTHEPMAL TECHNOLOGIES DATARASE ****+**** DATE: 03/19/86 

DR# 1 ACCESS# 1601 H i g h - T e m p e r a t u r e  E l a s t o m e r  TASK STEP: F / L I S T / I T E M  TASK STATUS: A A W A  

I T E M  NAME : H i g h - T e m p e r a t u r e  E l a s t o m e r ,  Y267  EDFM 
1ECHNOL. TYPE : HfWDWBRE FUNCTION: Elastomers f o r  use i n  s t a t i c  s e a l s  a t  temps.  up to 260C 
SYSTEM LEVEL : MATERIAL XFER STATUS: DIFFUSED YR LAST RID: 83 YR READY: 83 YW F I R S T  USED: R1 

DOE IJFS OFFICE: SAN OFS CONTCICT :A. Mduci  
R%D L A B  : Broolzhavt=n LAB DIRECTOR : N. S a m i n s  
LAB TECH MNGER: L. Kukacka 
Rt,D F I R M  : L ' G a r d e ,  Inc. R&D F I R M  CONTACT: A. Hirasuna 
FRUDUCING FIRM: Parker Seal (CAI  PRODUCER CONTACT: (213)726-4090 
1lSED RY : D t i s  Engineering C o r  USER CONTACT : 
COMMENT : O t h e r  maouf ' 5 :  BJ-Huqhes R u b b e r  Products, Precis ion R u b b e r  

DP# 2 FICCESS# 1302 High-Temp Electro. Componen ts  TASK STEP: WRITING TASK STATUS: AA 
CONTROL# 1002 I N  USE? : Y BEST INFO FROM: S a n d i a  Tech. T r a n s f e r  R e p o r t ,  1983 
ITEM NAME : H i g h - T e m p e r a t u r e  A c t i v e  h Passive E lec t ron i c  C o m p o n e n t s  
TECHNOL. TYPE : HARDWARE FUNCTION: C o m p o n e n t s  of logging h m e a s u r e m e n t  w h i l e  d r i l l i n g  tools. 
SYSTEM LEVEL : COMPONENT XFER STATUSc DIFFUSED 
GHTD CONTACT : R. LaSala USED A T  PLANT : 
DOE OP5 OFFICE: ALO o w  CONTACT :O. T e n n y s o n  
RDD LOR ! Sandia LAB DIRECTOR : R. Traeqer 
LAR TECH MNGER: J .  Kelsey LAB CONTACT : J. K e l s e y  
R%D F I R M  0 RhD F I R M  CONTACT: 
PRODUCING FIRM: S c h l u m b e r g e r  PRDDUCER CONTACT! 
USED BY : USER CONTFICT : 
COMMENT : Cllso,  produced by G e a r h a r t ,  another logging company. 

DR# 3 ACCESS# 1303 High-Temp T e m p e r a t u r e  Sensor 
CONTROL# 1003 I N  USE? : BEST INFO FROM: Mock, K e n k e r e r n a t h  Paper, 1984 
ITEM NAME : H i g h - T e m p e r a t u r e  T e m p e r a t u r e  Sensor 
TECHNOL. TYPE : HARDWARE FUNCTION: M e a s u r e  t e m p e r a t u r e ,  i n  logging tools. 
SYSTEM LEVEL : COMPONENT 
GHTD CONTACT : R. LaSala USED PIT PLANT : 
DOE OPS OFFICE: &LO OPS CONTACT :G. T e n n y s o n  
RBD LCIE : Sandia LAB DIRECTOR : R. T r a e g e r  
L A B  TECH MNGER: J. Kelsey LAB CONTCICT : 3. K e l s e y  
RkD F I R M  : R%D F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY USER CONTACT : 
COMMENT 

DR# 4 CICCESS# 1304 Hiqh-Temp Pressure Sensor TASK STEP: WRITING TASK STATUS: AA 
CONTROL8 1004 I N  USE? : BEST INFO FROM: S a n d i a  Tech. T r a n s f e r  R e p o r t ,  1983 
ITEM NAME : H i g h - T e m p e r a t u r e  Pressure Sensor E l e m e n t ,  O u a r t z  C r y s t a l  
TECHNOL. TYPE : HfiRDWARE FUNCTION: M e a s u r e  pressure, i n  GT w e l l s  or f l u i d  s t r e a m s .  
SYSTEM LEVEL ! COMPONENT XFER STATUS: 
GHTD CONTnCT : R. LaSala USED RT PLANT : 
DOE OFS OFFICE: ALO OPS CONTAC1 :G. T e n n y s o n  
R%D LAD : S a n d i a  LAB DIRECTOR : R. T r a e g e r  
LflF TEC:H MNRER: J .  1:elsey 1.AR CONTACT : .I. K e l s s y  

PR@nllCIFIG FIRM: PR(1DUCER CUNTACT: 
U'XI) nY : lJSElR CONlACT : 

CONTROL# LOO1 I N  USE? : Y BEST INFO FROM: DOE/SF/11537-1 (DE8500S23) 

GHTD CONTCICT : R. LaSala USED A r  PLANT : 

LAB CONTACT : W. M a r c u s e  

. 
/ 

YR LAST R ~ D :  YR RECIDY: YR F I R S T  USED: 

TASK STEP: WRITING TASK STATUS: CIA 

XFER STATUS: YR LAST RhD: YR READY: YR F I R S T  USED: 

YR LAST RED: YR READY: ~ YR F I R S T  USED: 

R t D  F I R M  R t D  F I R M  CbNTACT: 

CnMMF-WI 

w II ++* F'RPII : 1. 



+*+++ GEOTHERMAL TECHNOLOGIES DATABASE ****IF**** DATE: 03/ 19/86 

DR# 5 ACCESS# 1305 High-Temp Sound Sensor TASK STEPa WRITING TASK STATUS: AA 
CONTROL# 1005 I N  USE? : Y REST lNFO FROM: S a n d i a  T e c h  T r a n s  R e p o r t ,  1983 
ITEM NAME : H i q h - T e m p e r a t u r e  Sound ( A c o u s t i c )  Sensor 
TECE-INOL. TYPE : HFIRDWARE FUNCTION: S e n s o r  i n  borehole t e l e v i e w e r ,  a c o c r s t i c  scanning device. 
SYSTEM LEVEL : COMMNENT XFER STATUS: YR LnST RkD: YR READY: YR F I R S T  USED: 
GHTD CONTISCT : R. L a S a l a  USED h T  PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :G. T e n n y s o n  
RIStD LAR : S a n d i a  LAB DIRECTOR : R. T r a e q e r  

RLD F I R M  : R&D F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED EV : USER CONTACT : 
COMMENT : 

DR# 6 ACCESS# 1606 P o l y m e r  C o n c r e t e  Pipe TASK STEP: F / L I S T / I T E M  TASK STATUS: AACIFA 
CONTROL# 1006 I N  USE? : Y BEST INFO FROM: BNL 50777, ENL 33019, ENL 33130,BNL50777 
ITEM NAME : P o l y m e r  C o n c r e t e  P ipe  
TECHNOL. TYPE : HARDWARE FUNCTION: Hi gh-Temperature F lu id  D i  s t r i  bution P ipe  

GHTD CONTACT : R. LaSala USED AT PLANT : Larderel lo,  I t a l y ,  M a r l i n ,  TX 
DOE OPS OFFICE: SAN OPS CONTACT P A .  A d d u c i  
RDD L A B  : A r o o k h a v e n  L A B  DIRECTOR : N. S a m i o s  
L A B  TECH FlNGER8 L. K u k a c k a  L A B  CONTACT : W. M a r c u s e  
R t D  F I R M  : Lindsey Industries R&D F I R M  CONTACT: K. Lindsey 
PRCtDCICING FIRM: D u a z i t e  Corp .  PRODUCER CONTACT: K. V a l l e n t i n e  
USED BY : USER CONTaCT : 
COMMENT : T e s t e d  by U.S. Industry and I t a l y .  

DB# 7 ACCESS# 1607 Bearing Lubricant, High-Temp TASK STEP: WRITING TASK STATUS: AA 
CONTROL# 1007 I N  USE? : Y BEST INFO FROM: S a n d i a  T e c h  T r a n s f e r  R e p o r t ,  1983 
ITEM NAME : 
TECHNDL. TYPE 2 HARDWCIRE FUNCTION: Lubr icate g e o t h e r m a l  d r i l l  b i t  bearings. 
SYSTEM LEVEL : MATERIAL XFER STATUS: YR LAST RkD: . YR READY: YR F I R S T  USED: 
GHTD CONTACT : R. LaSala USED AT PLANT : 
DOE OPS OFFICEa ALO OPS CONTACT :G. T e n n y s o n  
RP~D LAB : S a n d i a  LAB DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J. K e l s e y  L A B  CONTACT : J. K e l s e y  
RFtD F I R M  R&D F I R M  CONTACT: 
PRODUCING FIRM: Pacer Industries PRODUCER CONTACT: 
USED BY : USER CONTCICT : 
COMMENT : 

DB# 8 ACCESS# 1308 D o w n h o l e  F l o w  M e t e r  TASY STEPa F / L I S T / I T E M  TASK STATUS: AAAFA 
CONTROL# 1008 I N  USE? : Y BEST INFO FROM: LEL-16672 
ITEM NAME : High t e m p e r a t u r e  d o w n h i  11 f l o w m e t e r  
TECHNOL. TYPE : HARDWARE FUNCTION: Used a t  520 F and 6000 ps i . -measure  d o w n h i l l  f l o w  ra tes  
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: DIFFUSION YR LAST RfD: 83 YR READY: 82 YR.F IRST USED: 81 
GHTD CONTACT : M. R e e d  USED AT PLANT : 
DOE OPS OFFJCE: SAN OFS CONTACT :M. M o l l o y  
WtD L A B  : L a w r e n c e  Berkeley 1-AH DIRECTOR : M. L i p p m a n n  
LOB TECH MNGER: M. L i p p m a n n  L A P  CONTfiCT : S. Renson  
F i D U  FIRM : P G I  RDD F I R M  d0NTACT: R. S c h r o e d e r  
fWDl?l IC 1 NO F I RM: RG I PHODlJCER CONTACT: R .  S c h r a e d e r  
U$-ZE'D .FV IJSER CONTACT : 
COMMFNT : A corroqinn rvs is tant  r4tainless s tee l  and t i t a n i u m  device. 

* + Y Y Y  f>fiRE: & 

L A B  TECH MNGER: J. K e l s e y  LAB CONTACT : J. K e l a e y  

SYSTEM LEVEL : COMPONENT XFER STATUS: DIFFUSION YR LAST R ~ D :  81 YR READY: 81 YR FIRST USED: a2 

h 



*++*+ GEOTHERMAL TECHNUI-OGIES DATABASE +****+&*+ DATE: 03/19/86 . 
DB# 9 ACCESS# 1201 Foam S t a b i l i z i n g  A g e n t s  TASK STEP: WRITING TASK STATUS: CIA 
CONTROL# 1009 I N  USE? : Y REST INFO FROM: Mock  R e p o r t ,  O c t o b e r  ' R 4  
I T E M  NAME : A q u e o u s  Foam S t a b i l i z i n g  A g e n t s  
TECHNOL. TYPE : HARDWCIRE FlJNCTION: Used for  foam d r i l l i n g  and enhanced o i l  recovery. 
SYSTEM LEVEL : COMPONENT 
GHTD CONTACT : R. LaSaIa USED AT PLANT : 
DOE OPS OFFICE: RLO OPS CONTACT :e. T e n n y s o n  
R&D LAB : S a n d i a  L A B  DIRECTOR : R. T r a e g e r  
L A B  TECH MNGER: J. K e l s e y  L A B  CONTACT : J .  Kelsey 
R t D  F I R M  : R t D  F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY : F o a m a i r / C h e v r o n  USER CONTACT : 
COMMENT *: M a k e  aqurous foams s tab le a t  high t e m p e r a t u r e s .  

XFER STATUS: DIFFUSION YR LAST RID: YR READY: YR F I R S T  USED: 

DE# 10 ACCESS# 1202 D i e s e l  E x h a u s t  C l e a n e r  TASK STEP: WRITING 
CONTROL# 1010 I N  USE? : Y REST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
I T E M  NPME : D i e s e l  E x h a u s t  C l e a n e r  
TECHNDL. TYPE : HARDWARE FUNCTION: T o  reduce d r i l l  p ipe corrosion by 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: DIFFUSION YR LAST RhD: 
GHTD CONTACT : R. LaSala USED AT PLCINT : 
DOE OPS OFFICE: ALO OFS CONTACT :G. T e n n y s o n  
R%D L A B  : Sandia L A B  DIRECTOR : R. T r a e g e r  
L A B  TECH MNGER: J .  K e l s e y  L A B  CONTACT : J. K e l s e y  
RbD F I R M  : F o s t e r - M i  11 er R&b F I R M  CONTCICT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY : USER CONTRCT : 
COMMENT : An i n e r t  gas generator that  cleans diesel exhaust. 

TASK STATUS: AA 

substituting f o r  a i r .  
YR READY: YR F I R S T  USED: 

DR# 11 ACCESS# 1611 Water-Jet Descaling S y s t e m  TASK STEP: WRITING TASK STATUS: AA 
CONTRUL# 1011 I N  USE? : Y BEST INFD FRDM: Mock  R e p o r t ,  O c t o b e r  '84 
I T E M  NAME z C a v i t a t i n g  Water-Jet D e s c a l  ing S y s t e m  
TECHNOL. TYPE : HARDWARE FUNCTION: Removes dense scale f r o m  pipes and heat e x c h a n g e r  tubes. 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: DIFFUSION - YR LOST RLD: YR READY: YR F I R S T  USED: 
GHTD CONTACT : R. L a S a l a  USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :G. Tennyson 
R&D L A B  : S a n d i a  L A B  DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J .  Kelsey L A B  CONTACT : J. K e l s e y  
RbD F I R M  R I D  F I R M  CONTACT: 
PRODUCING FIKW: PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT : C a v i t a t i n g  j e t  n o z z l e s  have been found e x t r e m e l y  e f f i c i en t .  

I 

De# 12 ACCESS# 3112 M a g n e t o t e l l u r i c  Surveys TASK STEP: F / L I S T / I T E M  TASK STATUS: AACIFA 
CONrROL# 1012 I N  USE? : BEST INFO FROM: 64 TT Plan 
I ~ E M  NAME : M a g n e t o t e l l u r i c  Surveys 
TECHNOL. TYPE : PROCESS FUNCT I ON: 
SYSTEM LEVEL : PROCESS XFER STATUS: YR LAST RtD: YR READY: YR F I R S T  USED: 
GHTD CCJNTACT : J. R a n n e l s  USED AT PLANT : 
DOE OF'S OFFICE: ALO UPS CONTACT :G. T e n n y s o n  
RZD L A R  : LANL L A P  DIRECTOR : J. Whetten 
LFIH TECH MNOER: L A B  CONTACT : M. A n d i e r  
F?%D FIRM REtV F X RM UONTACT: 
PRODUCING FIRMr PRODUCER CONTACT: 
USED BY USER CONTACT I 
Cl7MMEN'I' 

++** *. FWOE: 3 

l_l____.l_ ---.._I I_.--- 
_I 



t h 
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DB# 13 ACCESS# 8513 Heating S y s t e m s  Designs Info. TASK STEP: F / L I S T G  TASK STATUS: AAC 
CONTROL# 1013 I N  USE? : Y BEST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
ITEM NAME : D i s t r i c t  Heating S y s t e m s  Designs, c lear inq house fo r  info. 
TECHNOL. TYPE : LIBRARY FUNCTION: Provides i n f o r m a t i o n  on heating s y s t e m s .  
SYSTEM LEVEL : SYSTEM XFER STATUS: D IFFUSION YR LAST R&D: YR READY: VR F I R S T  USED: 
GHTD CONTACT : L. Fratsch USED AT PLCINT : 
DOE OPS OFFICE¶ I D 0  OPS CONTACT rP. Brookshier 
R14D I-AR : GeoHea t  C e n t e r ,  O I T  L A B  DIRECTOR I P. Lienau 
LAR TECH MNGER: P. Lienau LCIR CONTCICT : 
RkD F I R M  R1D F I R M  CONTACT: 
PRODUC I NG FIRM: PRODUCER CONTACT: 
USED BY : USER CONTACT I 
COMMENT : The GeoHea t  C e n t e r  i s  i n  K l a m a t h  F a l l s  a t  the U. of Oregon.  

DR# 14 ACCESS# 2514 Heating S y s t e m s  D e s i g n  M o d e l s  TCISK STEP: F / L I S T  TASK STATUS: AAC 
CONTROL# 1014 I N  USE? : Y @EST INFO FROM: Hock R e p o r t ,  O c t o b e r  '84 
ITEM NAME x D i s t r i c t  Heatinq S y s t e m s  F e a s i b i l i t y  Studies 
TECHNOL. TYPE 8 DESIGN FUNCTION: Space heating o f  i ns t i t u t i ona l  and c o m m e r c i a l  bui ldings 
SYSTEM LEVEL : SYSTEM XFER STATUS: D IFFUSION YR LAST RtD: 85 YR READY: YR F I R S T  USED: 
GHTD CONTACT : L. Fratsch USED AT PLANT : 
DOE OPS OFFICE: I D 0  OPS CONTACT : P. Brookshier 
R t D  L A B  : GeoHea t  C e n t e r ,  O I T  LAB DIRECTOR : P. Lienau 
LAB TECH MNGER: P. Lienau LAB CONTACT : G. C a l v e r  

PRODUCING FIRM: PRODUCER CONTCICT: 
USED BY I C o l l e g e  of Idaho USER CONTCICT : 
C 0 M M E N T I Seventeen pro ject  reports ava i lab le  

DE# 15- CICCESS# 1310 A c o u s t i c  Borehole T e l e v i e w e r  TASK STEP: WRITING TASK STATUS: AA 
CONTROL# 1015 I N  USE? : Y @EST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
ITEM NAME : A c o u s t i c  Borehole T e l e v i e w e r ,  w i t h  in ternal  cooling sys tem.  
TECHNOL. TYFE : HCIRDWARE FUNCTION8 E x a m i n e s  internals o f  hot  process piping. 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: D IFFUSION YR LCIST R&D: YR READY: YR F I R S T  USED: 
GHTD CONTACT : R. LaSala USED AT PLANT : 
DOE OPS OFFICE: ALO OFS CONTACT tG. T e n n y s o n  
R I D  LAR a Sandia LAB DIRECTOR : R. T r a e g e r  
L A B  TECH MNGER: J. K e l s e y  LCIB CONTACT : J. Kelsey 
RSD F I R M  : RStD F I R M  CONTACT: 
PROOIJCINO FIRM: PRODUCER CONTACT: 
USED AY : USER CONTACT : 
CCIMMENT : O p e r a t e s  a t  500 degrees F. f o r  4 hours. 

@F# 16 ACCESS# 9514 GeoHea t  Q u a r t w l y  B u l l e t i n  TASK STEP: F / L I S T  TASK STATUS: AAC 
CONTROL# 1016 I N  USE? : Y BEST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
ITEM NAME : D i s t r i c t  Heating System D e s i g n s ,  D u a r t e r l y  B u l l e t i n .  
TECHNOL. TYPE : REPORT FUNCTION: For d is t r ibu ted  space conditioning s y s t e m  d e s i g n e r s l m a r k e t e r  
SYSTEM LEVEL : SYSTEM XFER STATUS: DIFFUSION YR LCIST RkD: 85 YR READY: 75 YR F I R S T  USED: 75 
CiHTD CONTACT : L. Fratsch USED AT PLANT : 
DOE OPS OFFICE: I D 0  OPS CONTACT :P. Brookshier 
RfD L A P  : GecsHeat C e n t e r ,  O I T  LAB DIRECTOR : P. Lienau 
I A R  TECH MNDFR: P. Lienau LAB CONTCICT 
R8.D F I R M  : RPrD F I R M  CONTCICT: 
PRODUCING FIRM: PRUDUCER CONTACT: 
IJSEX 13Y : 1600 subscr ibers USER CONTACT : U.9.L 29 others 
CDMMEN r : Fr-vqrt-ss <and d e v e l o p m e n t  repor t  on the d i r e c t  use of GT 

X J Y U +  FAGF: 4 

R&D F I R M  : R I D  F I R M  CONTCICT: 
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+xu** GEOTHERMAL TECHNOLOGIES QATARhSE ***+**+*+ DATE: 03/ 19/06 

DE# 17 &CCESS# 1203 M e a s u r e m e n t s  While D r i l l i n g  TASK STEP: WRIT IN6  
CONTROL# 1017 I N  USE7 : Y BEST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
ITEM NAME : D i r e c t i o n a l  and Dynamic  P a r a m e t e r  M e a s u r e m e n t  w h i l e  D r i l l i n g  
TECHNOL. TYPE : HARDWARE FUNCTION: Increase accuracy i n  measuremen ts .  
SYSTEM LEVEL : COMPONENT XFER STATUS: INNOVATION YR LAST RSD: 
GHTD CONTACT : R. LaSala USED CIT PLFINT : 
DOE OF'S OFFICE: ALO OPS CONTCICT :G. Tennyson 
R%D L A B  : Sandia L A B  DIRECTOR : R. T r a e q e r  
L A B  TECH MNQER: J .  K e l s e y  L A B  CONTFICT : J. K e l s e y  
RDD F I R M  R&D F I R M  CONTACT: 
PRODUC ING FIRM: T e l  eco Oi 1 f i e l  d Ser v PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT : C h r i s t e n s o n  D iamond,  E a s t m a n  Whip. G e a t h a r t ,  S c h l u m b e r g e r .  

TCISK STATUS: AA 

YR READY: YR F I R S T  USED: 

DBW 18 CICCESSB 3318 * CIutomated S e i s m i c  Processor TASK STEP: WRITING TASK STATUS: CIA 
CONTROL# 1OlB I N  USE? I Y BEST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
ITEM NRME a 
TECHNOL. TYPE t PROCESS FUNCTION: M i  croear t h quake-i nduced se i  s m i  c i t y - w a s t  e i n j ec t i on stud i es. 
SYSTEM LEVEL : COMPONENT XFER STATUS: DIFFUSION YR LAST R&D: YR READY: YR F I R S T  USED: 
GHTD CONTACT : M. R e e d  USED AT PLANT : 
DOE w s  OFFICE: SFIN OPS CONTCICT :M. M a l l o y  
RDD L A B  : L a w r e n c e  Berkeley L A B  DIRECTOR t 
L A B  TECH MNGER! LCIB CONTACT : 
RLD F I R M  s R t D  F I R M  CONTACT: 
PRODUCING FIRM: Sprengnether Inst r .  PRODUCER CONTACT: 
USED BY USER CONTACT : 
COMMENT : M o n i t o r s  a s e i s m i c  array, detects events, provides calcs. 

DR# 19 ACCESS# 1311 Logging T o o l  D e s i g n s  TASK STEP: WRITING TASK STATUS: A 6  
CONTROL# 1019 I N  USE? : Y REST INFO FROM: 84 T T  Plan 
ITEM NAME : Logging T o o l  D e s i g n  C h a n g e s  
TECHNOL. TYPE : DESIGN FUNCTION: Well logging 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: INNOVATION YR LCIST R&D: YR RECIDY: YR F I R S T  USED: 
GHTD CONTACT : R. LaSala USED CIT PLANT : 
DOE OPS OFFICE: ALO OF'S CONTACT :G. T e n n y s o n  
R&D L A B  : Sandia L A B  DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J. Kelsey L A B  CONTACT : J .  K e l s e y  
RkD F I R M  : R&D F I R M  CONTCICT: 
PRODUCING FIRM: K u s t e r  T o o l  PRODUCER CONTCICT: 
USED BY : USER CONTACT : 
COMMENT ~ : O t h e r  Producers: G e o p h y s i c a l  R e s e a r c h ,  T h e r m o d u r i c 5  

DB# 20 CICCESS# 2120 Heat k F l u i d  T r a n s .  F I n a l y s i s  TCISK STEP: WRITING TASK STATUS: AA 
CONTROL# 1020 I N  USE? c Y BEST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
ITEM NAME : Heat and F lu id  T r a n s f e r  A n a l y s i s  S y s t e m  
TECHNOL. TYPE 8 SOFTSARE FUNCTION: For 2 phase n o n - i s o t h e r m a l  f l o w  i n  porous medium. 
SYSTEM LEVEL : SYSTEM XFER STATUS: DIFFUSION YR LaST RLD: YR READY: YR F I R S T  1JSED: 
GHTD CONTACT : M. R e e d  USED CIT PLANT : 
DUE OPS OFFICE: SAN OF'S CONTACT rM. M a l l o y  
RR'D L A P  : L a w r e n c e  Perkeley L A B  DIRECTOR : 
LAB 'I'ECH PINGER: LAB CONTACT 
Rt*D F I R M  RPID F I R M  CONTACT: 
FROINJC I NO F I RM: PRODIJCER CONTACT: 
IJSEI) HY USER CONThCT : 
ClJMMENT : S t u c f i e s  nucl.  w a s t e ,  pressure/phase trans., % m o r e  o i l  recov 
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TASK STATUS: AR DRF 21 CICCESSA 2222 Wellbore T e m p e r a t u r e  M o d e l  TASK STEP: WRITING 
CONTROL# 1021 I N  USE? : Y BEST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
ITEM NAME 
TECHNOL. TYPE : SOFTWARE FUNCTION: A n a l y z e s  heat and m a s s  t ransfer f o r  f lu ids  and f o r m a t i o n s  
SYSTEM LEVEL : SYSTEM XFER STATUS: D IFFUSION YR LAST R&D: YR READY: YR F I R S T  USED: 
GHTD CONTACT : R. L a S a l a  USED AT PLANT : 
DOE OFS OFFICE: ALO * OPS CONTACT :G. T e n n y s o n  
RCD LAR : Sandia L A B  DIRECTOR : R. T r a e g e r  
L A B  TECH MNGER: J. &?lsey LAB CON'TACT : J. K e l s e y  

, RDD F I R M  : RLD F I R M  CONTACT: 
FRODUCING FIRM: ENERTECH PRODUCER CONTACT: 
USED RY : USER CONTACT : 
COMMENT : C o u l d  have many other uses. 

DB# 22 ACCESS# 1204 C a v i t a t i n g  D r i l l - B i t  Nozz les TASK STEP: WRITING TASK STATUS: AA 
CONTROL8 1022 I N  USE'? : Y PEST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
I T E M  NAME : C a v i t a t i n g  hi-cQne and t r i -cone d r i l l  b i t  n o z z l e s .  
TECHNOL. TYPE : HAHDWfiRE FUNCTION: Enhance cutt ing and cleaning a b i l i t y  of d r i l l i n g  b i t s .  
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: D IFFUSION YR LAST RttD: YR READY: YR F I R S T  USED: 
GHTD CONTACT I R. LaSala USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :G. Tennyson 
RLD L A B  : Sandia LAB DIRECTOR : R. T r a e g e r  
L A B  TECH MNGER: J .  K e l s e y  L A B  CONTACT : J .  K e l s e y  
RCD F I R M  R&D F I R M  CONTACT: 
FRODUCING FIRM8 PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT I A v a i l a b l e  i n  S m i t h  A-1 b i ts .  A l s o  f o r  other m a t e r i a l  r e m o v a l  

DB# 23 CICCESS# 1205 High-Temp. D r i l l i n g  M u d s  TASK STEP: WRITING TCISK STATUS: CIA 
CONTROL# 1023 I N  USE? : Y BEST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
ITEM NAME : H i g h - T e m p e r a t u r e  S e p i o l i t e  C l a y  Based D r i l l i n g  Muds. 
TECHNOL. TYPE : HARDWARE FUNCTION: R e t a i n  l i f t i n g  and seal ing p o w e r  a t  high t e m p e r a t u r e s .  
SYSTEM LEVEL : SUBSYSTEtl XFER STATUS: DIFFUSION YR LAST RGD: YR READY: YR F I R S T  USED: 
EHTD CONTACT : R. LaSala USED AT PLANT : 
DOE OFS OFFICE: ALO OPS CONTACT rG. T e n n y s o n  
RQD L A B  : Sandia L A B  DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J. K e l s e y  LAR CONTACT : J .  K e l s e y  
R%D F I R M  R t D  F I R M  CONTACT: 
PRODlJCING FIRM: NL Baroid PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT : C o n s i s t  of  sep io l i t e  c l a y  based muds. 

DA# 24 ACCESS# 1206 PDC D r i l l  B i t s  TASK STEP: WRITING TASK STATUS: AA 
CONTROL# 1024 I N  USE? : Y REST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
ITEM NOME : PDC D r i l l  R i t s  (sintered d i a m o n d  cu t te r  e l e m e n t s )  
'TECHNOL. TYPE : HARDWARE FUNCTION: Fabricated i n t o  high e f f i c i ency  h i t s  by a l l  US m a n u f a c t u r e r s  
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: D IFFUSION YR LAST R&D: YR READY: YR F I R S T  USED: 
GHTD CONTCICT x R. LaSala USED AT FLhNT : 
DOE O W  OFFICE: ALO OPS CONTACT :G. T e n n y s o n  
R&D LAR : S e n d i a  LOR DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J. K e l s e y  LAR CONTACT : J. K e l s e y  
FWD F I R M  RttD F I R M  CONTACT: 
PHODt.tCINl3 FIRM: Intrn. by Gen. E1ec. PRODUCER CONTCICT: 
USED F Y  : f i l l  1JS m a n u f a c t u r e r s  USER CONTACT : 
COMMEN'T' : Fq: C o a l  roof  ho l t  b i t  w/lOOX l i f e t i m e ,  20-30X o i l  b i t s .  

+w++ FAGE: h 
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***** GEOTHERMAL TECHNOLOGIES DATABASE ********* DATE: 03/19/86 

DR# 25 ACCESS# 4225 Lost C i r c u l a t i o n  T e s t  F a c i l i t y  TASK STEP: WRITING TASK STATUS: RA 
CONTROL# 1025 I N  USE? : Y BEST INFO FROM: Mock  R e p o r t ,  O c t o b e r  '84 
ITEM NAME : LoJt C i r c u l a t i o n  T e s t  F a c i l i t y  
TECHNOL. TYPE : WORKSHOP FUNCTION: For e x p e r  on m a t e r  t ha t  seal mud leak5 i n  bores of deep w e l l  
SYSTEM LEVEL : SYSTEM XFER STATUS: INNOVATION YR LAST RID: YR READY: YR F I R S T  LJSED: 
GHTD CONTACT x R. LaSala USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :G. Tennyson 
R&D L A B  : S a n d i a  LAB DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J. K e l s e y  LAB CONTACT I J. K e l s e y  

: R t D  F I R M  CONTACT: 
PRODUCER CONTACT: 

RED F I R M  
PROnUCING FIRM: 
USED BY : SANDIA USER CONTACT : 
COMMENT : A 1 5 0  f o r  studying d y n a m i c  sealing s y s t e m s  f o r  process tuhinq 

DB# 30 ACCESS# 1130 Remote  U n d e r w a t e r  S e i s m i c  Eqpt TASK STEP: WRITING TASK STATUS: CIA 
[:ONTROL# 1030 I N  USE? : Y BEST INFO FROM: Mock  R e p o r t ,  O c t o b e r  'e4 
ITEM NOME : R e m o t e  U n d e r w a t e r  S e i s m i c  E q u i p m e n t  
TECHNOL. TYPE : HARDWARE FUNCTION: Links c o m m u n i c a t i o n s  w i t h o u t  using cables. 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: INNOVATION YR LAST RtD: YR READY: YR F I R S T  USED: 
EHTD CONTACT : R. LaSala USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :G. Tennyson 
RPD L A B  : Sandia LAB DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J. K e l s e y  LAB CONTeCT : J .  K e l s e y  
R I D  F I R M  : R t D  F I R M  CONTACT8 
PRODUCING FIRM: PRODUCER CONTACT: 
USED B Y  USER CONTCICT : 
COMMENT : Uses acoustic c o m m u n i c a t i o n s  l i n k .  

DE# 31 ACCESS# 1131 In  S i t u  M o n i t o r i n g  TASK STEP: WRITING 
CONTROL# 1031 I N  USE? : Y BEST INFO FROM: 84 T T  Plan 
ITEM NAME : I n  s i t u  process m o n i t o r i n g  i n s t r u m e n t a t i o n  techniques. 
TECHNOL. TYPE : HARDWARE FUNCTION: M o n i t o r  f rac tu re  d e v e l o p m e n t ?  
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: INNOVATION YR LAST R&D: 
GHTD CONTACT : R. LaSala USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :G. T e n n y s o n  
R8D LCIR : Sandia LAB DIRECTOR : R. Traeger 
LAB TECH' MNGER: J .  K e l s e y  LAB CONTACT : J. K e l s e y  
RRtD F I R M  : RhD F I R M  CONTACT: 
PRODUCING FIRM: Fracture T e c h n o l o g y  PRODUCER CONTACT: 
USED B Y  : USER CONTACT : 
COMMENT : 

TASK STATUS: AA 

\ 
YR READY: YR F I R S T  

TASK STATUS: AA 

USED: 

DR# 32 ACCESS# 1230 High-Temp. Packer D e s i g n  TASK STEP: WRITING 
CONTROL# 1032 I N  USE? : Y BEST INFO FROM: 84 T T  Plan 
ITEM NAME : A d v a n c e d  packer designs for  high t e m p e r a t u r e s .  
TECI-INOL. TYFE : HARDWARE FUNCTION: Well packers fo r  f rac tu r i ng  or production 
SYSTEM LEVEL r COMPONENT XFER STATUS: INNOVATION YR LAST R%D: YR READY: YR F I R S T  USED: 
GHTD CONTACT : R. LaSala USED AT PLANT : O i l  R e c o v e r y  
DOE OPS OFFICE: ALO OF'S CONTACT rG. T e n n y s o n  
R%D LRE : Sandia LAB DIRECTOR : R. T r a e q e r  
LfW TECH MNGER: J. K e l s e y  LAB CONTCICT : J. Kelsey 
R f D  F IRM : L ' G a r d D  R~AI FIRM  ONT TACT: 
FRODUC I NO F X RM: Bat: er PRUDUCER CONTAC r : 
USED P Y  : Union O i l  USER CONTACT : 
COMMENT : O t h e r  producws: F o s t e r - M i  1 l e r  

**+** PAGF: 7 
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DE# 33 nCCESS# 3133 High E n e r q y  Gas  Fracture TASK STEP: WRITING 
CONTROL# 1033 I N  USE? : Y REST I N F O  FROM: €34 TT Plan 
ITEM NAME : High Energy G a s  Fracture 
TECHNOL. TYPE : PROCESS FUNCTION: We1 1 T e s t i n g  
SYSTEM LEVEL : PROCESS XFER STATUS: DIFFUSION YR LAST R&D: 
GHTD CONTACT : M. R e e d  USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :G. T e n n y s o n  
R&D L A B  : S a n d i a  LAB DIRECTOR R. T r n e g e r  
LAB TECH MNGER: J. Dunn  LAB CONTACT : J. Dunn  
RLD F I R M  : R&D F I R M  CONTACT: 
PRODUCING F I RM: PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT 1 

DBII 34 ACCESS# 1207 In jec t ion  S t r i n g  Insulation TASK STEP: WRITING 
CONTROL# 1034 I N  USE? : Y BEST INFO FROM: €34 TT  Plan 

TASK STATUS: AA 

YR READY: YR F I R S T  USED: 

TASK STATUS# CIA 

ITEM NAME : In jec t ion  S t r i n g  I n s u l a t i o n  S y s t e m  
TECHNOL. TYPE 8 HARDWARE FUNCTION: Insulate g e o t h e r m a l  in ject ion w e l l  strings. 
SYSTEM LEVEL : COMPONENT XFER STATUS: INNOVATION YR LAST R&D: YR READY: YR F I R S T  USED: 
OHTD CONTACT : R. L a S a l a  USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT rG. T e n n y s o n  
R&D L A B  : S a n d g a  LCIB DIRECTOR : R. T r a e g e r  
LAB TECH MNOER: J. K e l s s y  LAB CONTACT : J .  K e l s e y  
RLD F I R M  I R&D F I R M  CONTACT: 
PRODUCINQ FIRM1 G e n e r a l  E l e c t r i c  PRODUCER CONTACT# 
USED BY 1 USER CONTACT I 
COMMENT : 

DB# 35 ACCESSR 1240 I m p r o v e d  D r i l l  Pipe TASK STEP: WRITING 
CONTROL# 1035 I N  USE? : Y BEST INFO FROM: €34 TT Plan 
ITEM NRME : H i g h - T e m p e r a t u r e  D r i l l  Pipe 
TECHNOL. TYPE : HARDWARE FUNCT I ON : 
SYSTEM LEVEL : COMPONENT XFER STATUS: YR LAST R&D: 
GHTD CONTACT a R. LaSala USED AT PLANT : 
DOE OPS OFFICE: SON OPS CONTACT :A. A d d u c i  
R&D L A B  : B r o o k h a v e n  LAB DIRECTOR : L. K u k a c k a  
LAB TECH MNGER: L. K u k a c k a  LAB CONTACT I L. K u k a c k a  
RLD F I R M  : RLD F I R M  CONTACT: 
PRODUC I NQ F IRM: PRODUCER CONTACT: 
USED BY I USER CONTACT : 
COMMENT : "Used by U.S. Industry, M e x i c o ,  and I t a l y "  

TASK STATUS: AA 

YR READY: YR F I R S T  USED: 

DB# 36 ACCESS# 1241 I m p r o v e d  Well C a s i n g s  TASK STEP# F / L I S T / I T E M  TASK STATUS: M A F A  
CONTROL# 1036 I N  USE? : N BEST I N F O  FROM: Cor ros ion-NACE,  V o l  41, No. 4, 4/85 
ITEM NAME I N i  trogen-containi ng s t a i n 1  eas a1 loys for resi stance-pi tt i ng 
TECHNOL. TYPE M R D W R E  FUNCTION# E x t e n d  casing strength and l i f e .  
SYSTEM LEVEL : MmWWENT XFER STATUS: ENGINEER DEVEL. YR LAST R&D: 85 YR READY: 88 YR F I R S T  USED: 
GHTD CONTACT : R. L a S a l a  USED AT PLANT : 
DOE OPS OFFICE: SAN OPS CONTACT :A. A d d u c i  
R t D  LAB : Brookhaven LAB DIRECTOR : N. Samios 
LAB TECH MNGER: D. Van  R o o y e n  LAB CONTACT : W. M a r c u s e  

PRODUC I NG F I RM: PRODUCER CONTACT: 
USED BY : USER CONTACT I 
COMMENT : "Used by U.S. Industry, M e x i c o ,  and I t a l y "  

I(++*+ PCIOE: 8 

R t D  F I R M  R&D FIRM C~NTACT: 
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DE# 37 ACCESS# 1242 Cements  For G e o t h e r m a l  ldells TASK STEP: F / L I S T / I T E M  TASK STCITUSr CIAAFCI 
CONTROL# 1037 I N  USE' : V BEST INFO FROM: DOE/TIC/61/14, Oil and G a s  Jrnl. 93,2/8S 
ITEM NFIME : H i g h - T e m p e r a t u r e  Well Cements  
TECHNOL. TVPE : HCIRDWARE 
SYSTEM LEVEL : MATERICIL XFER STATUS2 DIFFUSION VR LAST RPD: 63 VR RECIDV: 83 VR F I R S T  USED: €33 
GHTD CONTACT I R. L a S a l a  USED CIT PLANT K 
DOE O P S  OFFICE: SAN OPS CONTACT :A. A d d u c i  
RhD L A B  : Brookhaven LCIB DIRECTOR e N. Samios 
LAB TECH MNGERP L. KUkACka LAB CONTOCT : W. M a r c u s e  
RLD F I R M  : R t D  F I R M  CONTCICT: 
FRODUC I No FIRM: FRODUCER CONTACT: 
USED BY I USER CONTCICT : 
COMMENT 8 "Used by U.S. Industry, M e x i c o  and I t a l y "  

DB# 36 ACCESS# 9870 Magma Project  Summary TASK STEP: WRITINQ TASK STRTUS: CIA 
CONTROL# 1036 I N  USE? I N BEST INFO FROM: 64 TT  Plan 
ITEM NAME 
TECHNOL. TVPE : REPORT FUNCTION: E x t r a c t  energy f r o m  magma. 
SYSTEM LEVEL K SYSTEM XFER STCITUS: CONCEPTUFIL VR LAST R&D: VR READY: VR F I R S T  USED: 
GHTD CONTFICT : M. Reed  USED FIT FLCINT 8 
DOE OPS OFFICE: CILO OPS CONTACT :G. Tennyson 
R&D L A B  : Sandia LAB DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J .  D u n n  LAB CONTACT : J. Dunn  
R&D F I R M  : R&D F I R M  CONTACT: 
PRODUCING FIRM: FRODUCER CONTCICT: 
USED BY : USER CONTCICT : 
COMMENT t 

DB# 39 CICCESS# 9871 Magma Workshop TASK STEP: WRITIN5 TASK STATUS: CIA 
CONTROL# 1039 I N  USE? : BEST INFO FROM: 84 T T  Plan 
ITEM NCIME Magma Energy R e s e a r c h ,  1975 
TECHNOL. TVPE I WORKSHOP FUNCTION: Info. Dissem.  t o  30 U.S. and Japanese S c i e n t i s t s .  
SYSTEM LEVEL a SYSTEM XFER STATUS: CONCEPTUAL VR LAST RkD: VR RECIDV: YR F I R S T  USED: 
GHTD CONTACT : M. R e e d  USED (JT PLANT : 
DOE OPS OFFICE: FILO OPS CONTCICT :a. T e n n y r o n  
R t D  LAB I O a n d i a  LAB DIRECTOR : R. T r a e g e r  
LAB TECH MNGERI J. Dunn  LAB CONTACT : J .  Dunn  
R&D F I R M  : RhD F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY I USER CONTACT : 
COMMENT : 

DR# 40 ACCESS# 3240 D r  i 1 1 i ng Techn  i ques TCSSK STEPx F / L I S T / I T € M  TASK STATUS: AAAFA 
CONTROL# 1040 I N  USE? : BEST INFO FROM: LCINL 
ITEM NAME : D r i l l i n g  T e c h n i q u e s / T e c h n o l o g y  
TECHNOL. TVFE I PROCESS FUNCTION: D r i l l i n g  i n  hard, hot, c rys ta l l i ne  rock 
SVSTEM LEVEL : PROCESS XFER STATUS: VR LAST R&D: VR READY: VR F I R S T  USED: 
GHTD CONTACT I J. R a n n e l s  USED CIT PLANT : Fenton H i l l ,  NM 
DOE OPS OFFICE: &LO OPS CONTACT :G. T e n n y s o n  
R%D LCIB I LANL LCIB DIRECTOR : J. Whetten 
LAB TECH MNGER: D. Brown LFIE CONTCICT I F. Franke 
RLD F I R M  : R&D F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED B Y  : USER CONTCSCT : 
COMMENT : 

FUNCTION: bet ter  se t t ing  properties, i m p r o v e d  l i f e t i m e ,  Well comp. m a t  

: " U t i l i z a t i o n  of Magma E n e r g y  - CI Project Summary" 

*++** PAGE: 9 
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DB# 41 ACCESS# 7841 Magma A d v i s o r y  Panel TCISK STEP: WRITINO TASK STATUS: AA 
CONTROL# 1041 I N  USE? : BEST INFO F R W :  84 TT P lan  
ITEM NCIME : Magma Energy R e s e a r c h  S c i e n t i f i c  A d v i s o r y  Panel 
TECHNOL. TYPE : ADVISORY FUNCTION: T e c h n i c a l  inputs t o  magma energy R L D 
SYSTEM LEVEL : SYSTEM XFER r STATUS: CONCEPTUAL 
GHTD CONTACT : M. R e e d  USED AT PLFINT r. 
DOE OPS OFFICE: CILO OF'S CONTACT 10. T e n n y s o n  
RLD L A B  I S a n d i a  LAB DIRECTOR t R. T r a e g e r  
LAB TECH MNBER: J. Dunn  LAB CONTCICT : J .  Dunn  
RLD F I R M  I RLD FIRW CONTACT: 
PRODUCINO FIRM: PRODUCER CONTACT: 
USED BY I USER CONTACT : 
COMMENT :,Panel was  o r g a n i r e d  i n  19 ? 

DE# ACCESS# 9442 E P R I  G e o t h e r m a l  C o n i  erence TCISK STEP: MERIDIAN WRITES TASK STATUSI A A .  
CONTROL# 1042 I N  USE? 3 BEST INFO FROMr 84 T.T.Plan 
ITEM NAME : EPRI  A n n u a l  G e o t h e r m a l  C o n f e r e n c e  and Workshop 
TECHNOL. TVPE I CONFERENCE FUNCTION8 T e c h n o l o g y  in f  ornation fo r  u t i  1 i t ies. 
SYSTEM LEVEL : SYSTEM XFER STFITUS: DIFFUSION YR LAST R&D: 05 VR RECIDY: 77 VR F I R S T  USED8 77 
GHTD CONTACT I R.Toms USED CIT PLANT : 

RLD L A D  P LCIB DIRECTOR : 

R&D F I R M  : EPRI  RLD F I R M  CONTACT: V . R o b e r t s  
PRODUCING FIRM: PRODUCER CONTFICT: 
USED B Y  : USER CONTACT : 
COMMENT : S  P R I  R tc D is cost-shared w i t h  GHTD. 

DB# ACCE 9443 C o n v e r s i o n  T t c h n o l .  N e w s l e t t e r  TASK STEP: WRITINO TASK STATUS: CIA 
CONTROL6 1043 I N  USE? : REST INFO FROM: 84 T.T.Plan 
ITEM NCIME I N e w s l e t t e r  of G e o t h e r m a l  Energy C o n v e r s i o n  Technology 
TECHNUL. TYPE I: PERIODICAL FUNCTION: K e e p  conversion engineers abreast of  d e v e l o p m e n t s .  
SYSTEM LEVEL : SYSTEM XFER STATUS8 DIFFUSION VR LAST RLD: 
GHTD CONTACT I R. L a S a l a  USED AT PLFINT : 
DOE OPB OFFICE8 SCIN OP6 CONTACT :M. M a l l o y  
R&D L A B  : L a w r e n c e  B e r k e l e y  LAB DIRECTOR : M. Lippmann 
LAB TECH MNGER: LAB CONTACT : 
RStD F I R M  : None  R&D F I R M  CONTACT: 
PRODUCING FIRM: None PRODUCER CONTACT: 
USED BY : ,,---Subscribers USER CONTACT : 
COMMENT : Begun 19??. Ended 1977 or s t i l l  quarterly 7 

VR LAST RLD: YR READY: VR F I R S T  USED: 

DOE OPS OFFICE: OPS CONTCICT : 

LCIB TECH PINGER: LAB CONTCICT f 

YR F I R S T  USED: VR RECIDV: 

DBA 45 ACCESS# 8103 U. S. 6. S. Q e o t h e r m a l  D a t a b a s e  TASK STEP: MERIDIAN WRITES TASK STATUS: ACI 
CONTROL# 1045 I N  USE? : BEST INFO FROM8 84 TT Plan 
ITEM NAME : U.S. G e o l o g i c  S u r v e y  B e o t h e r m a l  D a t a b a s e  
TECHNOL. TVPE : DATABASE FUNCTION: G e n e r a l  assessment of U. S. g e o t h e r m a l  resources. 
SYSTEM LEVEL : SYSTEM XFER STCITUS: DIFFUSION YR LAST RLD: VR READY: 
GHTD CONTACT : R. Wallace USED AT PLANT I Many e x p l o r a t i o n  s i tes.  

RLD L A B  : LAB DIRECTOR : 

RLD F I R M  I RSD F IRM UONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY I DOE, Industry USER CONTACT : 
COMMENT r Has in te rna t iona l  uses also. 

VR F I R S T  USED: 

DOE OPS 0F.F.ICEr NONE OPS CONTACT : 

LAB TECH MNGER: LAB CONTACT : 

it++++ PAGE: 10 
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DB# 48 ACCESS# 3501 O I T  T e c h n i c a l  A s s i s t a n c e  TASK STEP: F / L I S T  
CONTROL# 1048 I N  USE? : Y BEST INFO FROM: 84 TT P l a n  
I T E M  NAME : O I T  D i r e c t  Heat S y s t e m s  T e c h n i c a l  A s s i s t a n c e  
TECHNOL. TYPE : TECH ASSIST 
SYSTEM LEVEL : SYSTEM XFER STATUS: DIFFUSION YR LAST RtD: 85 YR READY: 78 YR F I R S T  USED: 78 
GHTD CONTCICT : L. Pratsch USED AT PLCSNT : 
DOE OPS OFFICE; I D 0  OPS CONTCICT I P. B r o o k s h i e r  
R&D LAB : BeoHeat C e n t e r - ,  O I T  LAB DIRECTOR : P. Lienau 
LC)B TECH MNGER: P. Liennu L A B  CONTnCT : G. C u l v e r  
R I D  F I R M  : R&D F I R M  CONTACT1 
PRODUCING FIRM: PRODUCER CONTACT: 
USED B Y  : O v e r  t w o  hundred USER CONTACT : 
COMMENT : Example :  Hayrtack R e s o u r c e s  Co. I R o u l d c r ,  CO 

DE# 50 ACCESS# 9450 S o u r c e b o o k  - Compan ion  TASK STEPS WRITING TASK STCITUS: CIA 
CONTROL# 1050 I N  USE? : BEST INFO FROM: We have it. 
ITEM NAME 
TECHMOL. TYPE : HANDBOOK 
SYSTEM LEVEL : SYSTEM XFER STATUSn DIFFUSION YR L M T  R&D: 79 YR READY: 80 YR F I R S T  USEDP 80 
GHTD CONTACT a R. L a S a l a  USED AT PLANT : 
DOE OPS OFFICEI SAN 
RSD L A B  I B r o w n  University L A B  DIRECTOR a R. D i P i p p o  

RSD F I R M  I R t D  F IRM CONTCICT: 
PRODUCINO FIRM: PRODUCER CONTCICT: 
USED BY : USER CONTCICT I 
COMMENT : Published. 

TASK STATUS: AAC 

FUNCTION: Helps n e w  developers scope GT projects. 

: Q e o t h e r m a l  Energy as a Source of  E l e c t r i c i t y  
FUNCTION: D e s c r i p t i o n s  of many GT power plants. 

OPS CONTACT :A. CIdduci  

LAB TECH HNGER: R. D i P i p p o  LAB CONTACT 8 R. D i P i p p O  

DB# 51 CICCESSII 9451 O e o t h w m a l  Bourcebook TASK STEP: WRITING 
CONTROL# 1-51 I N  USE? 8 BEST INFO FROMI Sourcebook i t s e l f  
ITEM NAME 
TECHNOL. TYPE 8 HANDEOOK FUNCTION: Handbook  on GT e lec t r i c  technology. 
SY8TEM LEVEL t SYSTEM XFER STATUS: DIFFUSION VR LAST RtD: 80 
GHTD CONTACT : R. L a S a r a  USED AT PLANT : Many 
DOE OPS OFFICE: SAN OPS CONTACT SA. CSdduci 
RLD L A P  : B r o w n  University LAB DIRECTOR I J. K e s t i n  
LAB TECH HNGER: J. K e s t i n  LAB CONTACT : J. K e s t i n  
R&D F I R M  : R t D  F I R M  CONTACT: 
PRODUCINQ FIRM; PRODUCER CONTACTI 
USED RY I 3000 persons USER CONTACT : 
COMMENT 

: S o u r c e b o o k  on the Production of E l e c t r i c i t y  f r o m  GT Energy 

: Published M a r c h  1980-, about 1000 pages. 

TASK STATUSr CIA 

YR READY: 80 YR F I R S T  USED: 00 

DB# 53 FICCESS# 9553 S t a t e  F a c t  Rooks TCISK STEP: F / L I S T  TASK STATUS: AAC CONTROL# 1053 I N  USE? : Y BEST INFO FROM, I N E L  
ITEM NAME 
TECHNOL. TYPE I HANDBOOK FUNCTION: also NV-,NMINDISDITX-,UT & Wyoming 
SYSTEM LEVEL I XFER STCITUS: YR LAST RLD; YR READY: 79 YR F I R S T  USED: 79 
GHTD CONTACT 8 L. Pratsch USED AT PLANT I 
DOE OPS OFF.ICE8 I D 0  OPS CONTACT 8 P. B r o o k s h i r e  
R&D L A B  I I N E L  LPIB DIRECTOR : 0. Sommers 
LAB TECH MNGER: 8. Lunis LAR CONTACT : 8. Lunis 
R8tD F I R M  : RLD F I R M  CONTACT: 
PRODUCING FIRM8 PRODUCER CONTACT: 
USED BY r UQER CONTACT I 
COMMENT : Make  n l i s t  of states; f o r  w h i c h  F.B . 's  are done. 

+*+*+ FAGE: 11 

: H y d r o t h e r m a l  C o m m e r c i a l i z a t i o n  Basel ines for AZ,CO-,IDIMTIetc 
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DE# 57 CICCESSA 3503 INEL T e c h n i c a l  A s s i s t a n c e  TASK STEP: F / L I S T  
CONTROL# 1057 I N  USE? : BEST INFO FROM: INEL 
I T E M  NAME : Selected O e o t h e r m a l  T e c h n i c a l  A s s i s t a n c e  E f fo r t s  a t  EGLQ Ida 
TECHNOL. TYPE 1 HCINDBOOK FUNCTION: D i r e c t  H e a t  
SYSTEM LEVEL x XFER STATU5: YR LAST RLDP 
GHTD CONTCICT : L. Pratsch USED CIT PLANT : 
DO€ OPS OFFICE: I D 0  OPS CONTACT : P. R r o o k s h i  r e  
R&D LAB I INEL L A B  DIRECTOR : O. Sommers 
LAB TECH PIFMER: 8. Lunis L A B  CONTACT I 8. Lunis 
R I D  F I R M  I R I D  F I R M  CONTCICT: 
PRODUCINO FIRM: PRODUCER CONTACT; 
USED BY I USER CONTACT 1 
COMMENT I 

DB* 58 ACCESS# 3504 NEMI T e c h n i c a l  A s s i s t a n c e  TASK STEP: WRITINO 
CONTROL# 1058 I N  USE? : BEST INFO FROM: 84 TT Plan 
ITEM NW€ I NEMI GT Technical A s s i s t a n c e  
TECHNOL. TYPE t TECH C\SSIST - FUNCTION: D i r e c t  H e a t  
SYSTEM LEVEL : SYSTEM XFER STATUS: YR LAST RLD: 
GHTD CONTACT I L. Pratsch USED AT PLANT : 
DOE OPS OFFICE: I D 0  OPS CONTCICT IE. Bray 
R&D L A B  : NEMI LAB DIRECTOR : R. C u n n i f f  
L A B  TECH MNDERi R. C u n n i f f  LRB CONTACT : R. C u n n i f f  
R&D F I R M  I R&D F I R M  CONTACT: 
PRODUCINO FIRM: PRODUCER CUNTCICTI 
USED BY I USER CONTACT I 
COMMENT I NEMZ = New M e x i c o  Energy Institute, Lag C r u c e s ,  NM. 

TCISK STATUS: hac 

YR READY: 82 YR F I R S T  USED: 82 

TASK STATUS: AA 

YR' RECIDY I YR F I R S T  USED¶ 

DB# 60 ACCESS# 1060 DOD O e o t h e r m a l  Projects TASK STEP: F / L I S T / I T E M I T E S  TnSK STATUS: ACICIFCI 
CONTRUL# 1060 I N  USE? : Y BEST INFO FROM1 84 TT Plan, P.M. Wright 
ITEW NAME x D. D e f e n s e  O e o t h e r t n a l  Projects 
TECHNDL. TYPE TEST F A C I L I T Y  FUNCTION: R e s o u r c e  Assessment ,  E lec t r i c ,  D i r e c t  Heat. 
SYSTEM LEVEL : SYSTEM XFER 6TATUS: DIFFUSION YR LAST R&D: YR READY: YR F I R S T  USED: BO 
GHTD CONTACT I R. Toms USED AT R A N T  I 
DOE OPS OFFICE: I D 0  OPS CONTACT 8 5 .  P r e s t w i c h  
R I D  LCIB : UURI/ESL LAB DIRECTOR 8 P.M. Wright 
LAB TECH M E R :  P.M.Wri LAB CONTACT 1 D.L .N ie l son  
R&D F I R M  I R&D F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTCICTI 
USED BY I USER CONTACT I 
COMMENT : Need t i t les ,  status, c o n t a c t  fo r  each of  the 15 profecta. 

DER 61 CICCESSII 3000 S t a n f o r d  U. OT P r o g r a m  TASK STEP: WRITING TASK STATUS: AA 
CONTROL# 1061 IN USE? I Y BEST INFO FROn: 84 T T  Plan 
ITEM NCIME c Stanford U. G e o t h e r m a l  Energy O r a d u a t e  P r o g r a m  
TECHNOL. TYPE : EDUCCITION FUNCTION: R e s o u r c e  d e v e l o p m e n t  is p r i n c i p a l  focus. 
SYSTEM LEVEL : SYSTEM XFER STATUS: DIFFUSION YR LAST RkD: BS YR READY: YR F I R S T  USED: 
GHTD CONTACT : M. Reed  USED /tT PLCINT : 
DOE OPS 0FF.ICE: SAN OPS CONTCICT in. M a l l o y  
RLD L A B  I S t a n f o r d  Univ, CA LAB DIRECTOR 1 J. Oudmundson 
LlSB TECH MNGER: J. Gudmundson LAB CONTACT : J. Oudmundaon 
RLD F I R M  I) R t D  F I R M  COdTACT: 
PRODUCING FIRM8 PRODUCER CONTACT8 

I USER CONTACT : USED BY 
COMMENT : T r a i n e d  current industry leaders, G e o s c i e n c e s  R L D. 



I 
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DB# 62 ACCESSA 4662 OT Test F a c i l i t y  TASK STEP: WRITING TASK STATUS: A0  
CONTROL# 1062 I N  USE? : BEST INFO FROM: €34 TT  Plan 
ITEM NAME P DOE G e o t h e r m a l  T e s t  F a c i l i t y  
TECHNOL. TYPE : HFIRDWCIRE FUNCTION: M a t e r i a l s  T e s t i n g ,  DCHX T e s t  Fac i l i t y .  
SYSTEM LEVEL 8 SURSYSTEM XFER STATUS: F I E L D  TESTED VR LAST RtD: 
GHTD CONTACT : R. L a S a l a  USED CIT PLANT : 
DOE OPS UFFICEa SAN OPS CONTACT :A. . A d d u c i  
R&D LRB a LAB DIRECTOR I 
LCIB TECH MNGER: LCIB CONTACT : 
ROD F I R M  t WESTEC RLD F I R M  CONTACT: W. Johnson 
PRODUCIND FIRM: PRODUCER CONTACT: 
USED B Y  : USER CONTACT : 
COMMENT 1 Brochure is available. 

DB# 63 ACCESS# 4663 GT Loop Exper .  F a c i l i t y  TASK STEP: WRITIND TASK STATUS: CIA 
CONTROL# 1063 I N  USE? : BEST INFO FROM: R e p o r t  DOE/ET/28443-T1(1980) 
ITEM NAME : DOE GT Lwp E x p e r i m e n t a l  F a c i l i t y  
TECHNOL. TYPE : HFIRDWARE FUNCTION: Brine, M a t e r i a l s ,  V a l v e s ,  M o n i t o r i n g ,  C r y s t a l l i z a t i o n .  
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: DISMRNTLED YR LAST RID: VR READY: VR F I R S T  USED: 
GHTD CONTACT : R. L a S a l a  USED AT PLCINT : Magma Binary P lan t  
DOE OPS OFFICE: SAN OPS CONTACT c f i .  CIdduci  
R&D LCIB LCID DIRECTOR : 

RLD F I R M  R&D F I R M  CONTACT: W. Johnson 
PRODUCING FIRM: PRODUCER CONTCICT: 
USED BY : Magma Power USER CONTRCT : 
COMMENT 

DR# 64 ACCESS# 4464 R a f t  R i v e r  T h e r m a l  Loop TASK STEP: WRITING TASK STATUS: ACI 
CONTROL# 1064 I N  USE? : N BEST I N F O  FROM: 84 TT  P lan 
ITEM NAWE : DOE R a f t  R i v e r  T h e r m a l  Loop T e s t  F a c i l i t y  
TECHNOL. TYPE : HARDWCIRE FUNCTION: T e s t  h y d r o t h e r m a l  reservoir  b conversion equipment. 
SYSTEM LEVEL I SUBSVSTEH XFER STATUS: YR LAST R&D: 
GHTD CONTACT t R. L a S a l a  USED AT PLANT x 
DOE OPS OFFICE: I D 0  OPS CONTACT rS. Prcstwich \ 

RLD L A B  : INEL LCIR DIRECTOR D 0. Sommers 
LAB TECH MNOER: J .  Whitbeck LAB CONTACT I J .  Whitbeck 
R I D  F I R M  : ROD F I R M  CONTACTS 
PRODUC I NO F I RR: PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT I 

VR F I R S T  USED: YR READY: 

LCIB TECH MNGER: LAB CONTACT I 

: A l s o  used a t r S C E  and U n i o n  a t  S a l t o n  Sea P l a n t s . C i t e  report. 

VR F I R S T  USED: YR READY: 

DB# 63 ACCESSA 2201 
CONTROL# 1065 I N  USE? t Y 
ITEM NAME : C o m p u t e r  Code  
TECHNOL. TYPE 8 SOFTWME 
SYSTEM LEVEL : COMPONENT 
GHTD CONTACT 8 R. L a S a l a  
DOE OPS t lFFlCE: ALO 
RtD LAR 3 Sandia 
LAB TECH MNGER: J. K e l s e y  
RID F I R M  : 
PRODUCING FIRM: 
USED RY : Reed  
COMMENT : O t h e r  Users: 

.e++++ PAGE: 13 

TASK STEP: WRITING TASK STATUS: AA PDC C u t t e r  Placement C o d e  
BEST I N F O  FRMl r  €34 T T  Plan 
fo r  PDC C u t t e r  P l a c e m e n t  

FUNCTION: D e s i g n  of PDC d r i l l i n g  b i ts .  
XFER STATUS: DIFFUSED 

OPS CONTACT : Q .  T e n n y s o n  
LAB DIRECTOR : R. T r a e g e r  
LCIB CONTACT o J. K e l a e y  
R&D F I R M  CbNTACT: 
PRODUCER CONTACT: 
USER CONTACT I 

YR LAST RLDI VR READY¶ VR F IRST USED3 
USED a i  PLANT : 3 

PCI ,  S m i t h ,  S e c u r i t y  ( B i t  Compan ies ) .  



TCISK STCITUS: CICI DB# 66 CICCESSA 3216 PDC C u t t e r  Bonding TASK STEP: WRITING 
CONTROL# 1066 I N  USE? : BEST INFO FROM: 84 TT  P lan 
ITEM NAME : PDC C u t t e r  D i f f u s i o n  Bonding Process 
TECHNOL. TYPE 8 PROCESS FUNCTION: B o n d  PDC cut ters  t o  d r i l l  b i t  structures. 
SYSTEM LEVEL : COMPONENT XFER STCITU9: DIFFUSED VR LAST R&D: VR READY: 
GHTD CONTCICT 8 R. L a S a l a  USED CIT P L A W  3 
DOE OFS OFFICE: &LO OPS CONTCICT IO. T e n n y s o n  
R9D L A B  a Sandia L A B  DIRECTOR : R. T r a e g e r  
L A B  TECH MNGER: J .  K e l s e y  LCIB CONTCICT I J. K e l s e y  
ROD F I R M  : R&D F I R M  CONTACT: 
FRODUCING FIRM: PRODUCER CONTCICT: 
USED BY : Pressure C o r i n g ,  Inc USER CONTCICT : 
COMMENT I 

DE# 67 ACCESS# 1209 C a v i t a t i n g  Jets f o r  B i t s  TCISK STEP: WRITINQ TCISK STCITUS: CICI 
CONTROL# 1022 I N  USE? : BEST INFO FROM: 84 TT Plan 
I T E M  NCIME I C a v i t a t i n g  Jets for G e o t h e r m a l  D r i l l  B i t s  
TECHNOL. TYPE : HCIRDWCIRE FMCTION:  Increase ROP for rol lercone bi ts.  
SYSTEM LEVEL : COMPONENT XFER STCITUS: INNOVATION VR LAST RGD: 
GHTD CONTCICT : R. LaSala USED AT PLCINT : 
DOE OPS OFFICE: CILO OPS CONTCICT :G. T e n n y s o n  
R&D LAB : S a n d i a  LCIB DIRECTOR : R. T r a e g e r  
LCIB TECH PINGER: J. K e l S e y  LCIR CONTCICT : J. K e l s e y  
ROD FIRN : R%D FIRPI CONTACT: 
PRODUCING FIRM: S m i t h  T o o l  PRODUCER CONTACT: 
USED BY : USER CONTCICT : 
COMMENT : Same a!$ # 1022 

DB# 68 CICCESSI) 1602 EDPH 0 - R i n g s  TCISK STEP, WRITINQ 
CONTROL# 1068 I N  USE? : BEST INFO FROM: 84 TT Plan 
ITEM NCIME I EDPM High-Temp. 0 - R i n g s  
TECHNOL. TYPE : HCIRDWARE FUNCTION: High-Temp. e l a s t o m e r i c  seals. B i t s  O other e q u i p m e n t .  
SYSTEM LEVEL I COMPONENT , XFER STCITUS: DIFFUSION VR LAST ROD: VR READY: VR F I R S T  USED: 
GHTD CONTACT : R. L a S a l a  USED CIT PLCINT : 
DOE OPS OFFICEx &LO OPS CONTCICT rG. T e n n y s o n  
RDD L A B  : Sandia LCIB DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J. K e l s e y  L A B  CONTACT : J. K e l s e y  
R&D F I R M  : Parker S e a l  ROD F I R M  CONTCICT: 
PRODUC I NG FI RH: PRODUCER CONTCICT: 
USED BY : USER CONTCICT E 
COMMENT a Producers: Precis ion Rubber .  U s e s  m a t e r i a l  of CTRL #1001. 

VR F I R S T  USED: 

VR READY: VR F IRST USED: 

TASK STCITUS: CIA 

GHTD CONTACT : R. L a S a l a  
DOE OPS OFFICE: CILO 
R&D LCIB ' : S a n d i a  
LAB TECH MNGER: J. K e l s e y  
R&D F I R M  a 
PRODUCING FIRM: NL BCIRIOD 
USED BY : 
COMMENT : 

+++++ FCIGE: 14 

DE# 69 ACCESS# 1209 S e p i o l i t e  C l a y  D r i l l  Mud TCISK STEPt WRITING TASK STCITUS: Aa 
CONTROL# 1023 I N  USE? : REST INFO FROM: 84 TT Plan 
ITEM NCIME : S e p i o l i t e  C l a y  High-Temp. D r i l l i n g  F lu id  
TECHNOL. TYPE t HCIRDWARE FUNCTION: Used i n  d r i l l i n g  h y d r o t h e r m a l  w e l l s .  
SYSTEM LEVEL 8 MCITERICIL XFER STATUS: DIFFUSION VR LAST RLD: VR READVi VR F IRST USEDr 

USED AT PLCINT : 
OPS CONTCICT 10. T e n n y s o n  
LCIR DIRECTOR : R. T r a e g e r  

R t D  F I R M  UONTACT: 
PRODUCER CONTCICT: 
USER CONTCICT 8 

LOB CONTCICT : J .  K e l e e y  

- 
I--- 

- ~- 



I 
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*++** GEOTHERMFIL TECHNOLOBIES DATABCISE +***I**** DATE: 03/19/86 

DA# 70 ACCESS# 1210 Low Invasion C o r i n g  Fluids TASK STEP: WRITING TASK STATUSE AA 
CONTROL# 1070 I N  USE? 8 BEST INFO FROM: 84 TT  Plan 
ITEM NAME 8 L o w  Invasion W e l l  C o r l n g  Fluids 
TECHNOL. TYPE I HARDWARE FUNCTION8 R e d u c e s  care s a m p l e  c o n t a m i n a t i o n  by mud??? 
SVSTEM LEVEL : COMPONENT XFER STATUSI DXFFUSION 
GHTD CONTACT : R. L a S a l a  USED CIT PLANT : 

OPS CONTfiCT :O. Tennyson DOE OPS OFFICE: CILO 
R&D L A B  : S a n d i a  LOR DIRECTOR c R. T r a e g e r  

R I D  F I R M  : R&D F I R M  CONTtXTa 
PRODUCING FIRM: Pressure C o r i n g , I n c .  PRODUCER CONTACT: 
USED BY USER CONTACT : 
COMMENT em(?): C h r i s t e n s e n  (manuf  's coring bitrs). 

DB# Tri-Cons B i t  Seals TASK STEP8 WRITING TASK STATUS: CIA 
CONTROL# 1071 I N  USE? r V BEST INFO FROM: 84 T f  Plan 
ITEM NAME f T r i - C o n e  B i t  S e ~ l s  ( M e t a l l i c ? ? )  
TECHNOL. TYPE : HARDWARE FUNCTION: H igh- temp.  seals f o r  d r i l l  b i t  b e a r i n g s .  
SVSTEM LEVEL : CUMPONENT XFER STATUS: INNOVATION 
GHTD CONTACT : R. LaSala . UEiED AT PLANT : ?? T h e  Beysers 
DOE OPS OFFICE: &LO OPS CONTACT rO. T e n n y s o n  
RLD LCIE : S a n d i a  LAB DIRECTOR : R. T r a e g e r  
L A B  TECH MNGER: J. K e l s e y  LAB CONTACT : J. K e l s e y  
RLD F I R M  : RXtD F I R M  CONTACT: 
PRODUCING FIRM: R e e d  Tool Co. PRODUCER CONTRCT: 
USED BY P USER CONTWT I 
COMMENT : 

DE# 72 ACCESS# 1212 High-pressure C o r i n g  TASK STEP: WRITING TASK STFITUSE AA 
CONTROL# 1072 1N USE? : BEST INFO FROM: 84 TT  P lan 
ITEM NAME 8 A d a p t e d  a pressure coring s y s t e m  +or higher pressure. 
TECHNOL. TYPE : HARDWARE FUNCTION8 T a k e  cores f r o m  w e l l s .  
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: INNOVCITION VR LAST RhD: VR READY: YR F I R S T  USED: 
GHTD CONTACT : R. LaSala USED AT PLCINT : 
DOE OPS OFFICE: ALO OPS CONTACT :G. T e n n y s o n  
R&D LCIB : S a n d i a  LnB DIRECTOR : R. T r a e g e r  
LAB TECH MNQERI J. K e l s e y  LAB CONTCICT 8 J. K e l s e y  
R t D  F i R H  I R&D F I R M  CONTACT: 
PRODUCING FIRM8 Pressure C o r i n g , I n c  PRODUCER CONTACT8 
USED ay : USER CONTCICT 8 
COMWENT 1 

DE# 73 ACCESS# 2204 C a s i n g  P l a n  S o f t w a r e  TASK STEP: WRITINQ TASK STATUS: AA 
CONTROL# 1073 I N  USE? : Y PEST INFO FROM: 84 TT  Plan 
ITEM NAME I A d a p t e d  W e l l  C a s i n g  D c s i g n / P l a n  S o f t w a r e  
TECHNOL. TYPE I SOFTWRRE FUNCTION: D e s i g n  casing str ings f o r  OT w e l l s .  
SYSTEM LEVEL 8 SUBSVSTEH XFER STCITUS: DIFFUSION VR LAST RkD: YR READY: YR F I R S T  USED: 
GHTD CONTACT 8 R. L a S a l a  USED AT PLFINT : 
DOE OPS OFFICE: &LO OPS CONTACT rG. T e n n y s o n  
RLD L A B  : Sandia LAA DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J. K e l s e y  LAB CONTACT 6 J. K e l s e y  
mi) FIRM : RLD F I R M  CONTACT: 
PRODUCING FIRM: S a n d i a  PRODUCER CONTACT: 
USED AV : Union USER CONTCIGT : 
COMMENT : Other users: A m i n o i l .  

*.**** PfiGEs 13 

YR LAST RID: YR READY: VR F I R S T  USED: 

L A B  TECH MNGER: J. K e l s e y  LAB CONTACT J. K e l s e y  

YR LAST RhD: YR READY: VR F I R S T  USED: 



*+*+* GEOTHERMAL TECHNOLOGIES DATABASE **+**++*+ DATE: 03/19/86 
L 

DB# 74 ACCESS# 1313 Op-Amp and M u l t i p l e x e r  TASK STEP: WRITING TASK STATUS: CIA 
CONTROL# 1074 I N  USE? : Y BEST INFO FROM: 84 TT Plan 
ITEM NAME : High-Temp O p e r a t i o n  A m p l i f  i e r s  and M u l t i p l e x e r s  
TECHNOL. TYPE : HARDWARE FUNCTION: A c t i v e  e lect ron ics for  logging tools. 
SYSTEM LEVEL : COMPONENT XFER STATUS: DIFFUSION 
GHTD CONTACT : R. L a S a l a  USED AT PLANT 8 
DOE UPS OFFICE? ALO OPB CONTACT :G. T e n n y s o n  
R t D  L A B  I S a n d i a  LCIB DIRECTOR : R. T r a e g e r  
LAB TECH MNGERa J .  K e l s e y  L A B  CONTACT I J. K e l s e y  
R&D F I R M  I R&D F I R M  CONTACT: 
PRODUCING FIRM8 GE PRODUCER CONTCICT: 
USED BY I USER CONTACT : 
COMMENT :r R e f e r e n c e  CTRL #1002. O t h e r  Producera H a r r i s  

YR F I R S T  USED: YR LAST R&D: YR READY: 

DE# 75 ACCESSIF 1314 WINS- Wellbore N a v i g a t i o n  TCISK STEP: WRITINQ TASK STATUS: AFI 
CONTROL# 107s I N  USE? : BEST INFO FROM: 84 TT Plan 
ITEM NAME I WINS - Wellbore Ine r t i a l  Navigation S y s t e m  
TECHNOL. TYPE : HCIRDMARE FUNCTION: M e a s u r e  w e l l b o r e  locat ion and directions. 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: 
GHTD CONTCICT a R. LaSala USED AT FLnNT : 
DOE UPS OFFICE, ALO OPS CONTACT :G. T e n n y s o n  
R&D LAB r Sandia L A B  DIRECTOR 1 R. T r a e g e r  
LAB TECH MNGER: J .  K e l s e y  LBB CONTCICT t J. Kelsey 
RbD F I R M  1 R t D  F I R M  CONTCICTn 
PRODUCING FIRM: PRODUCER CONTBCT: 
USED BY : USER CONTACT : 
COMMENT a 

YR F I R S T  USED: YR LAST R&Dr YR READY: 

DE# ACCESS# 1253 Open Hole Packers TASK STEP: F / L I S T / I T E M  TASK STATUS: CIAAFA 
CONTROL# 1076 I N  USE? I Y BEST INFO FROM: LANL - Late 1984 
ITEM NFIME 
TECHNOL. TYPE 8 HARDWCIRE FUNCTION8 S e a l  d r i l l s t r i n g  or prod. tube t o  borehole w a l l .  
SYSTEM LEVEL : COMPONENT XFER STATUS: DIFFUSION/INOVA YR LCIST R&D: 85 YR READY8 81 YR F IRST USED: 85 
GHTD CONTCICT 8 J. R a n n e l s  USED AT PLANT 1 
DOE OPS OFFICE: ALO OPS CONTACT :Q. T e n n y s o n  
R&D LC\B I LAM,  LCIB DIRECTOR : J. Whetton 
L A B  TECH MNGER: LAB CONTACT : J.  M i l l e r  
R&D F I R M  : Baker Prod. fech.,TX R&D F I R M  CONTACT: C o l i n  MacRae 
FRODUCINQ FIRM: Q u i b e r s o n / D r e s s e r  PRODUCER CONTCICT: 
USED BY E LALN, HDR USER CONTACT I J. M i l l e r  
COMMENT 8 Other R & D Firm Lynes, Inc., G u i b e s n o n / D r e s s e r  

DR# 77 ACCESS# 1370 Q y r o s c o p i  c Hal e - S u r v e y  T o o l s  TASK STEP: F / L I S T  TCISK STATUS8 AAC 
CONTROL# 1077 I N  USE? : BEST INFO FROM: 84 TT Plan 
ITEM NAME t O y r o s c o p i c  H o l e - S u r v e y  T o o l s  
TECHNOL. TYPE : HARDWARE FUNCTION: Measure w e l l b o r e  locat ion and direct ion at high t e m p e r a t u r e s  
SYSTEM LEVEL a SUBSYSTEM XFER STATUS: YR LAST RLD: YR READY8 
GHTD CONTACT : J. R n n n e l s  USED AT PLCINT : O i l - f i e l d  use. 
DOE OPS OFFZCE: ALO OPS CONTACT :G. T e n n y s o n  
RtD L4W : LANL LAB DIRECTOR : 3. Whetton 
LAB TECH MNGERr LAB CONTACT : R.  D e n n i s  
R%D F I R M  : R&D F IRM dONTACT: 
PRODUCING FIRM: FRODUCER CONTACT: 
USED BY : Sperry-Sun, Inc. USER CONTACT : 
COMMENT : O t h e r  User: Eas tman  Whipstock. See also CTRL# 1075,Sandia.  

**+*+ PAGE: 16 

YR F I R S T  USED: 

~~ 



*it*+* GEOTHERMAL TECHNOLOGIES DATABASE +******** DATE: 03/19/86 

DE# 78 OCCESS# 1372 D o w n h o l e  Geophone  
CONTROL# 1078 I N  USE? : BEST INFO FROM: LANL - Late 1984 
ITEM NAME : D o w n h o l e  Geophone Sonde  S y s t e m  
TECHNOL. TYPE : HARDWARE FUNCTION: Locate f ractures and m i c r o s e i s m i c  events. 

GHTD CONTACT : J .  R a n n e l s  USED AT PLANT : Raca, NM Location 
DOE OPS OFFICE: ALO OPS CONTACT rB. T e n n y s o n  
R&D L A B  : LANL LAR DIRECTOR : J. Whetton 
L A B  TECH MNGERlr LAR CONTACT : 8. D e n n i s  
RDD F I R M  : R&D F I R M  CONTACT: 
PRODUCINO FIRM: PRODUCER CONTACTI 
USED BY : Union O e o t h s r m a l  USER CONTACT : 
COMMENT : 

DAIt 79 ACCESS# 1374 C r o s s w e l l  A c o u s t i c  T r a n s c e i v e r  TASK STEP: F / L I S T / I T E M  TASK STATUS: AAAFA 
CONTROL# 1079 I N  USE? : REST INFO FROM: LANL - Late 1984 
ITEM NAME : S e p a r a t e d  A c o u s t i c  Source and A c o u s t i c  R e c i e v e r  
TECHNOL. TYPE I HARDWARE 

GYSTEM LEVEL : COMPONENT XFER STATUBr YR LAST R&D: YR READY: VR F I R S T  USED: 
GHTD CONTACT : J .  R a n n e l s  USED AT PLANT I CO T i g h t  Gas  S a n d s  
DOE OPS OFFICE: ALO OPS CONTOCT 10. T e n n y s o n  
R t D  L R B  I LANL LAB DIRECTOR : J. Whetton 
LAB TECH MNQERn LAB CONTACT : A. D e n n i s  
R&D FIRH a RPD F I R M  CDNTACT: 
PRODUCINB FIRMS S i m p l e x  Manu+. Co. PRODUCER CONTACT8 
USED B Y  I USER CONTACT I 
COMMENT I 

DB# 80 ACCESS# 1376 "EYE" Steering T o o l  TASK STEP: F / L I S T  TASK STATUS: AAC 
CONTROL# lOB0 I N  USE? e BEST INFO FROM: 84 TT Plan 
ITEM NCIME : "EYE" S t e e r i n g  T o o l  a d a p t e d  for High T e m p e r a t u r e  
TECHNOL. TYPE : HARDWARE FUNCTION: 
SYSTEM LEVEL : SUASYSTEM XFER STATUS: INNOVCITION YR LAST RLD: YR READY: VR F I R S T  USED: 
GHTD CONTACT : J. R a n n e l s  USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT SO. T e n n y s o n  
RLD L A B  : LONL LAB DIRECTOR : J. Whetton 
LCIB TECH MNQERi LCIB CONTCICT I R. D e n n i s  
R&D F I R M  : RBD F I R M  CONTACT: 
PRODUCING FIRM: S c i e n t i f i c  D r i l l i n g *  PRODUCER CONTACT: 
USED BY : USER CONTACT I 
COMMENT : * S c i e n t i f i c  D r i l l i n g  International 

DB# 81 CICCEEiSn 1378 T r i a x i a l  M a g n e t o m e t e r  TASK STEP: F I L I S T  TASK ST14TUS: ARC 

ITEM NAME I T r i a x i a l  M a g n e t o m e t e r  around a F l u x g a t e  M a g n e t o m e t e r  
TECHNOL. TYPE I HRRDWARE FUNCTION: Used f o r  we11 surveys 
SYSTEM LEVEL I COMPONENT XFER STATUSI YR LAST RLD: YR READY: YR F I R S T  USED: 
GHTD CONTACT e 3. R a n n r r l s  USED AT PLANT t W ~ l 1  S u r v e y s  a t  NV T e s t  S i t e  
DOE OPS OFFICE: ALO OF'S CONTACT :O. T e n n y s o n  
RLD LAB : LANL LAB DIRECTOR : J. Whetton 
LOR TECH MNGER: LAB CONTACT : t3.Dennie 

PRODUCING FIRM: PRODUCER CONTACT: 
USED BY a Humphrey, Inc. USER CONTACT : 
COMMENT : 

*it*** FAFEZ 17 

TASK STEP# F / L I S T / I T E M  TASK STATUS: AAAFA 

XFER STATUS: YR LAST R&D: YR READV: YR F I R S T  USEDi 

FUNCTION: For m a p p i n g  rock structure between wellbores. 

CONTROL# 1OBl I N  USE? a BEST INFO FROM: LANL - Late 19R4 

RLD F I R M  R ~ D  FIRM C~INTOCT: 

~~ - -- 



***** GEOTHERMCIL TECHNOLOQIES DATABCISE **+****** DATE: 03/19/86 

DB# 82 CICCESSI) 1381 Fluid Veloci t y - S p i n n e r  T o o l  
CONTROL# 1082 I N  USE? : BEST INFO FROM: LANL - Late 1984 
ITEM NAME : M o d i f i c a t i o n  of Worth W e l l  Spinner T o o l  
TECHNOL. TYPE : HCIRDWCIRE FUNCTION: For m e a s u r i n g  low f l u i d  velocit ies. 
SYSTEM LEVEL : COMPONENT 
GHTD CONTACT : J. R a n n e l e  USED AT PLCINT : 
DOE OPS OFFICE: ALO OFS CONTCICT :a. T e n n y s o n  
RLD LCIB : LCINL LCIB DIRECTOR : J .  Whetton 
LCIE TECH MNGER: LAB CONTCICT : B. D e n n i s  
RLD F I R M  : R&D F I R M  CONTCICTc 
FRODUCINO FIRM: PRODUCER CONTCICT: 
USED BY : B r i t i s h  HDR Program USER CONTACT : 
COMMENT I 

DB# 83 CICCESS1 1383 CIrmored I n s t r u m e n t  C a b l e  TCISK STEP: F / L I S T  TASK STATUS: hac 

TASK STEP: F / L I S T / I T E M  TASK STCITUS: A w = A  

XFER STATUS: YR LCIST RbD: YR RECIDY: YR F I R S T  USED: 

CONTROL# 1083 I N  USE? : Y PEST INFO FROM: LCINL - Late 198s 
ITEM NCIME : S e v e n - C o n d u c t o r  T F E - T e f l o n  I n s t r u m e n t  C a b l e  
TECHNOL. TYPE I HARDWCIRE FUNCTION: Useable a t  above 570 degrees centigrade. 
SYSTEM LEVEL : COMPONENT XFER STC\TUS¶ YR LAST RLD: 81 YR RECIDY: 81 YR F I R S T  USED: 81 
GHTD CONTACT x J. R a n n e l s  USED AT PLCINT t 

OPS CONTCICT :Q. T e n n y s o n  DOE OPS OFFICE: &LO 
RLD LCIB : LCINL LAB DIRECTOR B 3. Whetton 
L A B  TECH MNGER: L A B  CONTACT I B. DENNIS 
RLD F I R M  t V e c t  b l o  * R&D F I R M  CONTCICT: 
PRODUCING FIRM: V e c t o r  C a b l e  * PRODUCER CONTACT, 
USED BY : USER CONTACT : 
COMMENT t * A l s o  R o c h e s t e r  C o r p o r a t i o n .  

DE# 84 CICCESS# 1384 High-T,  High-P C a b l e h e a d  TCISK STEP: F / L I S T / I T E M  TASK STATUS: AAAFA 
CONTROL# 1084 I N  USE? : BEST INFO FROM: LCINL - Late 1984 
ITEM NCIME : High-Temp., High Pressure C a b l e h e a d  
TECHNOL. TYPE I HARDWCIRE FUNCTIONr E l e c t r i c a l  connector for  logging tools. 

DOE OPS OFFICE: &LO DPS CONTCICT 10. T e n n y s o n  
R I D  LFIB 8 LANL LAP DIRECTOR : J. Whetton 
Lese TECH PINGER: LAB CONTACT : B. D e n n i s  
RLD F I R M  8 Q s a r h n r d t - O w e n s  * R&D F I R M  CONTACT: 
PRODUCINQ FIRM: PRODUCER CONTACT: 
USED B Y  x B r i t i s h  HDR P r o g r a m  USER CONTACT x 
COMMENT : * A l s o  S c i e n t i f i c  D r i l l i n g  International. 

DBO 05 CICCESS# 1385 DC M o t o r s  f o r  Logging T o o l 0  TCISK STEP: F / L I S T  TASK STfiTUS: CICIC 
CONTROL# 1083 IN USE? E BEST INFO FROM: LCINL - Late 1984 
ITEM NAHE t D i r e c t  C u r r e n t  M o t o r s  f o r  D o w n h o l e  I n s t r u m e n t s  
TECHNUL. TYPE : HCIRDWARE FUNCTION: 
SYSTEM LEVEL t COMPONENT XFER STCITUS: YR LAST RLD: 70 YR RECIDY: 78 YR F I R S T  USED: 78 
GHTD CONTCICT t J. R a n n e l s  USED AT PLANT : 
DOE OFS 0FF.ICE: CKO OPS CONTCICT $0.  T e n n y s o n  
R t D  LCIE : LANL LAB DIRECTOR D J. Whetton 

XFER STATUS: YR LAST RLD: YR RECIDY: YR F IRST USED: 
USED CIT FLCINT : 

LAR TECH MNOER: LCIB CONTACT : €3. D e n n i s  
RbD F I R M  : Amer. Electronics * RbD F IRM DONTFICT: 
PRODUCING FIRM: PRODUCER CONTCICT: 
USED RY t USER CONTACT : 
COMMENT : + A m e r i c a n  Electronics.  

it**** FCIGE: 18 
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DE# 86 CICCESW 1386 S l i m  M e t a l  D e w a r s  TASK STEP: F/LIST TASK STATUS: AAC 
CONTROL# 1086 I N  USE? : REST INFO FROM: LANL - La te  1984 
ITEM NFIME : S l i m  Netal  Dewar  F l a s k s  
TECHNM. TYPE : HARDWARE FUNCTION: C o o l  and protect  down-hole i n s t r u m e n t s .  
SYSTEM LEVEL I CDMPONENT XFER STATUS: VR LAST RLD: 77 YR READY: 
GHTD CONTACT : J. R a n n e l s  USED AT PLANT z 
DOE OPS OFFICE: CILO OPS CONTACT rO. T e n n y s o n  
R&D LCIB : LANL LCIB DIRECTOR : J. Whetton 
L A B  TECH MNGER: LAB CONTACT : 0. BENNETT 
RLD F I R M  e: Vacuum B a r r i e r s  C o r p  RLD F I R M  CONTACT: 
PRODUCING FIRM: Vacuum Bar r ie rs  C o r p  PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT : F i r s t  tested a t  Fenton H i l l .  

VR F I R S T  U8ED: 

DBII 87 CICCESS# 1254 D e t o n a t o r s  & F i r i n g  U n i t s  TASK STEP: WRITING 
CONTROL# 1087 I N  USE? I REST INFO FROM8 LANL - Late 1984 
ITEM NAME : D e t o n a t o r s  and F i r i ng  U n i t s  
TECHNCIL. TYPE HRRDWARE FUNCTION: Deep d r i l l i n g  and downhole e x p l o s i o n  

GHTD CONTACT : J. R a n n e l s  USED AT PLANT : 
DOE OPS OFFICE: ALO o m  CONTACT :B. T e n n y s o n  
RLD L A B  : LA* LAB DIRECTOR : J. Whetton 

R I D  F I R M  : R e y n o l d s  Industries R&D F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY : B r i t i s h  HDR P r o g r a m  USER CDNTCICT : 
COMMENT s 

SYSTEM LEVEL : COMPONENT XFER STATUSa . YR LAST R&Dm 

LAB TECH MNGER: LAB CONTACT : 

TASK STATUS: AA 

devices. 
YR READVs VR F IRST USED: 

DB# 88 ACCESS# 3288 H y d r a u l i c  Fracturing TASK STEP: F / L l S T / f T E M  TASK STATUS: AAAFA 
CONTROL# 1088 I N  USE? : BEST INFO FROM: 84 TT  Plan 
ITEM NCIME : Hydraul ic Fracturing T e c h n i q u e s  
TECHNOL. TYPE : PROCESS FUNCTION: 
BVSTEM LEVEL : PROCESS XFER STATUS: VR LAST RLD: 
GHTD CONTACT : J. R a n n e l s  USED AT PLANT I 
DOE OPS OFFICE: aLo OPS CONTACT 10. Tennyson 
RLD LAR I LANL LAB DIRECTOR : J .  W h e t t e n  
LAB TECH MNGERi LFIB CONTACT : M. M u r p h y  
Rb.D F I R H  a R&D F I R M  CONTACT: 
PRODUC I NG F I RMz PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT : 

DB# 89 ACCESS# 3389 Borehole M a p p i n g  TASK STEPS F / L I S T / I T E M  TASK STATUS: FICIAFA 
CONTROL# 1089 I N  USE? : Y BEST INFO FROM3 84 TT  Plan 
ITEM NCIME : f l e a u s t i c  Borehole M a p p i n g  of S e i s m i c i t y  Accomp. Hydro. Frac. 
TECHNOL. TYPE : PROCESS FUNCTION: D e t e r m i n e  loca t ion  of hydro l ic  f rac tu re  

GHTD CONTCICT o J. R a n n e l s  USED AT PLCINT : 
DOE OPS OFFdCEs CILO OPS CONTACT $0 .  T e n n y s o n  
R&D tee : LANL LCIB DIRECTOR : R. B e n s o n  
LCIB TECH MNGER: M. Fehler L A 8  CONTACT : M. Fehler 
RttD F I R M  a RbD F I R M  ~ O N T A C T X  
PRODUCINB FIRM? PRODUCER CONTACT: 
USED EV a USER CONTaCT : 
CDMMENT : 

***+* PAGE: 19 

YR F IRST USED: YR READY: 

SYSTEM LEVEL i PROCESS XFER STATUS: ADVANCED DEVEL. YR LAST RStD: 05 VR READY: 10 YR F I R S T  USED: 75 
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DE6 90 CICCESS# 9910 D i r e c t  Use Handbook  TCISK STEP: F / L I S T  CONTROL# 1090 I N  USE? : Y 
ITEM NAME 
TECHNOL. TYPE I HANDBOOK 
SYSTEM LEVEL I SYSTEM 
GHTD CONTCICT L L. Pratsth 

DOE OPS OFFICE: I D 0  OF‘S CONTCICT : P. Brookshier R t D  LCIB : Geo-Heat C e n t e r s , O I T  LCIB DIRECTOR : P. Lieniau 

LCIB TECH MNGER; B. Lunis LCIB CONTACT : B. Lunis 
R&D F I R M  t R I D  F I R M  CONTCICT: 
PRODUCING FIRM: GRC 
USED BY : Many USER CONTCICT I COMMENT 

DBII 91 CICCESSFI 9511 D i s t r i c t  Heat ing 
CONTROL# 1091 IN llCC9 IT  INFO FROM: INEL 

REST INFO FROM: 84 TT Plan, GRC 
L D i r e c t  U t i l i z a t i o n  of G e o t h e r m a l  Energy: A Tech. Handbook 

Helps developers design GT pro jects  
YR LCIST R&D: 79 

FUNCTION: 
XFER STCITUS: DIFFUSION 
USED AT PLCINT : 

PRODUCER CONTACT: D. ’Anderson 

: Provides nature % ace. of resources, i t s  dev., util.econ.ect 

TASK STEP --- 

TASK STCITUS: ACIC 

YR RECIDY: €30 YR F IRST USED: 80 

TCISK STCITUS: CICIC 
BEE - -._ --*i I 

I T E M  NAME 

TECHNOL. TYPE I HCINDBOOK FUNCTION: SYSTEM LEVEL 

: D i s t r i c t  Heating F e a s i b i l i t y  S t u d i e s  

1 t/LIST 

XFER STCITUS: YR LCIST RID: 
- -_ - a,ra~tn  

GHTD CONTCICT : L. Pratsch USED CIT PLCINT : 
DOE OPS OFFICE: I D 0  OPS CONTCICT :E. Bray 
R I D  LAB : INEL L A B  DIRECTOR : G. Sommers 
LCIB TECH MNGER: 8. Lunis CONTCICT : B. Lunis k R%D F I R M  CONTCICT: R&D F I R M  

PRODUCING FIRM: PRODUCER CONTCICTt USED RV 

YR READY: YR F I R S T  USED: 

. USER CONTACT : -- - . 
COMMENT : C o s p o n s o r e d  by DOE a n d  HUD. 

DE# 93 CICCESS# 7193 R e s o u r c e  Asseesmen t  
CONTROL* 1093 I N  USE? : 
ITEM NCIME 
TECHNOL. TYPE : CIDVISORY FUNCTION: 
SYSTEM LEVEL : PROCESS XFER STCITUS: 
GHTD CONTCICT : M. Reed  USED CIT PLANT : 

RlrrD L A B  : L a w r e n c e  B e r k e l e y  LCIB DIRECTOR L M. L i p p m  
: 

LCIR TECH MNGER: L A B  CONTCICT R&D F I R M  CONTACT: R%D F I R M  

PRODUCING FIRM: PRODUCER CONTCICT: USER CONTACT : USED BY 
COMMENT 

REST INFO FROMr 84 TT Plan 

: R e s o u r c e  A s s e s s m e n t  a n d  P r o b l e m  Iden t i f i ca t i on  

DOE OPS OFFICE: SAN OPS CONTACT RH. M a l l o y  

L 

: 
: 

STEP: WRITING TCISK TCISK STCITUSt CIA 

YR LAST RbD: YR RECIDY: YR F I R S T  USED: 

ann 

DB# 94 ACCESS# 3801 G e o p r e s s u r e d  We1 1 s 
CONTROL# 1094 I N  USE? t BEST INFO FROM: 84 T T  Plan 
ITEM NCIME 
TECHNOL. TYPE t PROCESS FUNCTION: 
SYSTEM LEVEL I PROCESS XFER STCITUS: 
GHTD CONTACT I D. L o m b a r d  
DOE OPS OFFICE: I D 0  

R&D LCIB : INEL*  LAB DIRECTOR I G. 
LAB TECH MNGER: J. R a m s t h a l e r  LCIB CONTCICT : J. 
R&D F I R M  8 RkD F IRM ODNTCICT: PRODUC I NG F I RM: 
USED BY 
COMMENT : * also Industry. ** E l  Paso Natural  Gas  

+**** PAGE: 20 

I R e w o r k e d  G e o p r e s s u r e d  Wells 

USED AT PLRNT : 
OPS CONTCICT : S. 

PRODUCER CONTCICTn 
: E x x o n  *+ USER CONTCICT I 

TCISK STEP: WRIT I NG 

YR LAST RbDo 

TCISK 

RECIDY: 

STCITUS: CIA 

YR F I R S T  YR USED: 

P r e s t w i  ch 
Sommers 
R a m s t h a l  er 



f 

I 
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DB# 95 fiCCESS# 3802 hopressured Weiis 
CONTROL# 1095 I N  USE? : BEST INFO FROM: 84 TT Plan 
I T E M  NClME 8 Q e o p r s s s u r e d  D e s i g n  Wells 

TECHNOL. TYPE 8 PROCESS FUNCTION: SYSTEM LEVEL I SUBSYSTEM 

GHTD CONTCICT : D. L o m b a r d  USED CIT PLCINT I DOE OPS OFFICE8 I D 0  

RLD LAB I INEL* L A B  DIRECTOR I 0. Somners  
LCIB TECH MNGER: J. R a m s t h a l e r  LCIB CONTCICT I J. R a m s t h a l e r  RLD F I R M  : R t D  F I R M  CONTACT: 
PRODUCING FIRMI PRODUCER CONTCICTI 
USED RY : E x x o n  *+ USER CONTCICT I COMMENT : * also: Gas  R e s e a r c h  Inst i tu te  

DBIl 96 ACCESS# 3396 I m p r o v e d  Well Logging 
CONTROL# 1096 I N  USE? P 
ITEM NCIME 
TECHNOL. TYPE : PROCESS 
SYSTEM LEVEL : PROCESS 
QHTD CONTACT : D. L o m b a r d  USED AT PLCINT 1 

DOE OPS OFFICE: I D 0  OPS CONTCICT :P. Brookshire 
RLD LCIR 8 INEL LAB DIRECTOR : 0. Sarnmers 
LCIB TECH MNGER: J. R a m s t h a l e r  LCIB CONTCICT I J. R a m s t h a l e r  
RLD F I R M  : U. Texas ,  A u s t i n  RLD F I R M  CONTCICTI 
PRODUCING FIRM: FRODUCER CONTCICT: 
USED BY ' 1  USER CONTCICT 1 COMMENT 

XFER STATUS: 

OPS CONTCICT 1 6. P r e s t w i c h  

TCISK 
REST INFO FROM: 84 T T  Plan 

FUNCTION: 
XFER STATUS: 

1 I m p r o v e d  W e l l  Logging Interpretat ion M e t h o d s  

: 

DB# 97 CICCESS# 3850 HDR T e c h n o l o g i e s  
CONTROL# 1097 I N  USE? 8 
ITEM NAME 
TECHNOL. TYPE PROCESS FUNCTION: 
SYSTEM LEVEL : SUBSYSTEM XFER STClTUS: 
GHTD CONTCICT I J. R a n n e l s  USED CIT PLCINT : 
DOE OPS OFFICE: CILO OPS CONTCICT 

RLD La6 : LCINL LAB DIRECTOR : J. 1 
LAB TECH MNGER: LCIB CONTCICT 
R&D F I R M  P R&D F I R M  CONTACT: 
PRODUCINQ FIRM: PRODUCER CONTCICT: 
USED BY 1 USER CONTCICT : COMMENT 

REST INFO FROM: 84 TT P lan  
I HDR T e c h n o l o g i e s  a t  F e n t o n  H i l l  

I 13. 

: 

DE# 98 ACCESS# 9850 
CONTROL# 1098 I N  U6E? : 
ITEM NClME I M a j o r  Accomp i  

SYSTEM LEVEL : SYSTEM 
GHTD CONTACT : J. R a n n s l s  
DOE OPS OFFICE: CILO 
RikD LCIB : LCINL 
LFIB TECH MNGERI 
RLD F I R M  
PRODUCIND FIRM: 
USED BY 
COMMENT 

TECHNOL. TYPE P REPORT 

8 

: 
: 

TASK 

TCISK 

Tonn yson 
, Whetton 

HDR P r o g r a m  1970-82 TCISK 
REST INFO FROM: 84 TT Plan 

ishments of HDR P r o g r a m  1970-82 
FUNCT 1 ON: 
XFER STCITUS: 
USED AT PLANT 1 

LCIB DIRECTOR I J 
LAB CONTCICT 
R&D F I R M  CbNTfiCT: 
PRODUCER CONTACT8 
USER CONTCICT : 

OF'S CONTCICT : 0. 

: 

STEP: 

YR LCIS 

WRITING 

T R&Dx 

STEP: WRITING 

YR LCIST RLD: 

STEP: WRITING 

YR LCIST R&Dt 

STEP: WRI T I  NO 

YR LCIST RLD: 

T e n n y s o n  
Whet ton 

e:. r- 

TCISK STCITUS: ACI 

YR READY: YR F I R S T  USED8 

TCISK STCITUS: CICI 

YR READY: YR F I R S T  USEDt 

TCISK STCITUS: CIA 

YR RECIDY: YR F I R S T  USED: 

TASK STCITUS: CICI 

YR RECIDY: YR F I R S T  USED: 

+***+ PAGE: 21 
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DB# 99 ACCESS# 1380 D o w n h o l e  Instruments 
CONTROL# 1099 I N  USE? : BEST INFO FROM: 84 TT P lan  
ITEM NAME I D a w n h a l e  I n s t r u m e n t  Component  D e s i g n  
TECHNOL. TYPE : DESIGN FUNCTION: 
SYSTEM LEVEL : SUBSYSTEM 
GHTD CONTACT : J. R a n n e l s  USED AT PLANT a 
DOE OPS OFFICE: ALO OPS CONTACT : Q .  T e n n y s o n  
R I D  L A B  : LCINL L A B  DIRECTOR : J. Whetton 
L A B  TECH MNGER: L A E  CONTACT : R. D e n n i s  
R&D F I R M  R&D F I R M  CONTACT: 
PRODUCINQ FIRM: Pan Amer. Energy Co. PRODUCER CONTACT: 
USED BY : USER CONTACT I 
COMMENT , I  also used by Hot H o l e  I n s t r u m e n t  Company. 

TASK STEP: F / L I S T  TASK STATUS: AAC 

XFER STATUS: YR LAST R&D: YR READYt YR F I R S T  USED: 

100 ACCESS# 1250 T u r b o d r  i 1 1 s TASK STEP8 F / L I S T / I T E M  TASK STCITUS: AAAFA 
OL# 1100 I N  USE? : BEST INFO FROM: LANL - Late 1984 

I T E M  NAME : T u r b o d r i l l s  
TECHNOL. TYPE : HARDWARE FUNCTION8 A h i g h - t e m p e r a t u r e ,  d o w n h o l e  mud m o t o r .  
SYSTEM LEVEL r SUBSYSTEM XFER STFITUS: YR LAST RID: 79 YR REFIDYa 79 YR F I R S T  USED: 78 
GHTD CONTACT : J. R a  USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT rG. T e n n y s o n  
R&D L A B  s LANL LAB DIRECTOR i 3. Whetton 
LCIB TECH NNGER: J.W. Neudocter L A B  CONTACT I J. R o w l e y  
R&D F I R M  : M a u r e r  Engr. Inc. R&D F I R M  CONTACT: Wn. C. M a u r e r  
PRODUCING FIRMI M a u r e r  Engr. Inc. PRODUCER CONTACT: Wm. C. M a u r e r  
USED BY : ONCOR D r i l l i n g  T o o l s  USER CONTPCT I 
COMMENT : A l s o  m ' f ' d  b m a t e u  LTD., Japan. U s e d  i n  Japan and Canada. 

DB# 101 ACCESS# 12Sl Hard Rock  R o t a r y  B i t  TASK STEPa F / L I S T / I T E M  TASK STATUS: AAAFFI 
CONTROL# 1101 I N  USE? : BEST INFO FROM: 84 T T  Plan 
1 TEM NFIME : Hard R o c k  Q e o t h e r m a l  D r i l l i n g  B i t ,  C o r i n g  B i t  
TECHNOL. TYPE I HARDWARE FUNCTION : 
SYSTEM LEVEL : SUBSYSTEM XFER STFITUS: YR LAST RLDI YR READY: YR F I R S T  USED: 
GHTD CONTACT I J .  R a n n e l s  USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :G. Tennyson 
R&D L A B  I LANL L A B  DIRECTOR : J. Whetton 
LAB TECH MNGER: J. R o w l e y  L A B  CONTACT : J. R o w l e y  
R I D  F I R M  I S m i t h  T o o l  Co. R&D F IRM CONTACT# Wm. Baker 
PRODUCINQ FIRM: S m i t h  T o o l  Ca. PRODUCER CONTACT: Wm. Baker 
USED BY : S m i t h  T w l  Co. USER CONTACT : 
COMMENT I Wide g e o t h e r m a l  use, ok w/ a i r ,  mud, e x t t . h a r d ,  abrasv rock 

DB# 103 ACCESS# 2503 BTHERPI C o m p u t e r  M o d e l  TASK STEPa MERIDIAN WRITES TASK STATUS: AA 
CONTROL# 1103 I N  USE? I N BEST INFO FROM8 M e r i d i a n  1/85 
I T E M  NAPE 8 BTHERM C o m p u t e r  Mode l  
TECHNOL. TYPE : SOFTWARE FUNCTION: E c o n o m i c  fac to rs  involved i n  d i s t r i c t  or process heating. 
SYSTEM LEVEL : SYSTEM XFER STATUSI YR LAST R&Da 80 VR READY: YR F IRST USED: 
GHTD CONTCICT : L. Pratsch USED AT PLANT : 
DOE OPS OFFJCE: I D 0  OPS CONTACT :E. Bray 
R&D LAB e NEMI L A B  DIRECTOR i R. C u n n i f f  
LAR TECH MNGER: R. C u n n i f f  LAB CONTACT : R. C u n n i f f  
R I D  F IRM : ' RbD F IRM CONTACT: 
PRODUCINQ FIRM: PRODUCER CONTACT: 
USED BY : USER CONTACT c 
COMMENT : 

***** PAGE: 22 
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DR# 105 ACCESS# 2405 GCFM Compute r  M o d e l  
CONTROL# 1105 I N  USE? : N BEST INFO FROM: M e r i d i w n  1/85, BAN 7/85 
ITEM NCIME E G e o t h e r m a l  Loan G u a r a n t y  C a s h  F l o w  C o m p u t e r  M a d e l  

GHTD CONTCICT E P. L a B r i e  USED CIT PLCINT : 
I DOE OPS OFFICEI SAN OF'S CONTACT rK. B r o m b e r g  

R&D L f iR  : LCIB DIRECTOR : 
LCIB TECH MNGER: L A B  CONTCICT I 
R&D F I R M  8 M i t r e  C w p .  METREK RDD F I R M  CONTCICT: D. Entingh 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY : USER CONTCICT : 
COMMENT : Used by SCIN, Navy, S i e r r a - P a c i f i c ,  CIMCIX, 0'Briaen R e s o u r c e s  

TASK STEP: F / L I S T  TCISK STCITUS: CICIC 

I TECHNOL. TYPE : SOFTWCIRE FUNCTION: G e n e r a t e s  cash f l o w s  fo r  w e l l  f i e l ds  and powerplants 
SYSTEM LEVEL : SYSTEM XFER STATUS: DIFFUSION YR LAST RLD: az YR RECIDY: 81 YR FIRST USED: 81 

107 CICCESSb 2407 GELCOM C o m p u t e r  Hodel T M K  STEP, HERIDIlSN WRITES TCISK STATUS: CIfi 
1107 I N  USE? : N BEST INFO FROM: M e r i d i a n  1/05 

ITEM NCIME : G e o t h e r m a l  Level i t e d  Busbar C o s t  C o m p u t e r  Mode l .  
TECHNOL. TYPE I SOFTWCIRE 
SYSTEM LEVEL : SYSTEM XFER STATUSi DIFFUSION YR LOST R&D: 78 YR RECIDY: YR F I R S T  USEDr 
GHTD CONTCICT 8 R. L a S a l a  USED AT PCCINT a 

R&D LAB : LCIB DIRECTOR : 

R I D  F I R M  : MITRE Corp .  METREK R I D  F I R M  CONTACT: 
PRODUCIND FIRM: PRODUCER CONTCICTa 
USED BY r USER CONTACT : 
COMMENT : 

DE# 108 CICCESSt) 2508 QEOCITY C o m p u t e r  M o d e l  TCISK STEP: HERIDICIN WRITES TFISK STCITUS: ACI 
CONTROL# 1108 I N  USE? 8 N BEST INFO FROM: M e r i d i a n  l/BS 
ITEM NCIME : GEOCITY C o m p u t e r  Mode l  
TECHNOL. TYPE I SOFTWARE 
SYSTEM LEVEL : SYSTEM XFER STCITUS: YR LAST RLDa 02 YR READY: YR F I R S T  USED: 
GHTD CONTACT : L. Pratsch USED CIT PLANT : 
WE OPS OFFICE: I D 0  OPS CONTCICT :E. Bray 
R I D  L A B  : PNL L A B  DIRECTOR : D. Shannon  
LOB TECH MNGER: H. Huber LCIB CONTACT I H. Huber 
R I D  F I R M  I RLD F IRM CONTACT: 
PRODUCING FIRM: PRODUCER CONTACTx 
USED BY : USER CONTACT : 
COMMENT : CI large scale s i m u l a t i o n  mode l .  

DBb 109 CICCESSb 2281 QEOCOM C o m p u t e r  M o d e l  TCISK STEPr MERIDIAN WRITES TASK STATUS: CIA 
CONTROL# 1109 I N  USE? : N BEST INFO FROM# M e r i d i a n  1/85 
ITEM NCSME : GEOCOM E c o n o m i c  Compute r  M o d e l  
TECHNOL. TYPE : SOFTWCIRE 
SYSTEM LEVEL : SYSTEM XFER STATUS8 YR LCIST RID: 02 YR RECIDY: YR F I R S T  USED: 
GHTD CONTCICT : R. L a S a l a  USED AT PLANT : 

R&D LfiB I LCIB DIRECTOR : 

RtqD F I R M  : BDM C o r p o r a t i o n  R&D F I R M  !XNTlSCT: E.R. f i n d e r s o n  
PRODUCINQ FIRM: PRODUCER CONTCICT: 
USED BY : USER CONTCICT : 
COMMENT : E m p h a s i s  on l i f e t i m e  c o s t  and p e r f o r m a n c e  of a w e l l .  

++*++ PAGE: 23 

FUNCTION: C o s t  of l i q u i d  d o m i n a t e d  resource: f i e l d  or e l e c t r i c  u t i l i t y  

DOE OPS OFFICE: OPS CONTCICT I 

LCIB TECH PINGER: L A B  CONTCICT I 

FUNCTION: C o s t  of d i s t r i c t  heating systems for  space heating % cool ing 

FUNCTION: For w e l l  c o m p l e t i o n ,  production, and p e r f o r m a n c e  of w e l l .  

DOE OPS OFFJCE: OFS CONTCICT 1 

LCIR TECH MNGER: LFIB CONTACT 1 
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DB# 110 ACCESS# 2410 GEOCOST C o m p u t e r  M o d e l  TASK STEP: MERIDIAN WRITES TASK STATUS8 66 CONTROL# 1110 I N  USE? : N BEST INFO FROM: M e r i d i a n  1/85 
I T E M  NAME 

TECHNOL. TYPE r SOFTWARE 
SYSTEM LEVEL : SYSTEM 

GHTD CONTACT : R. L a S a l a  USED AT PLCINT I 

R&D LAB : PNL L A B  DIRECTOR : D. Shannon  LAB TECH PINGER? H. Huber 

R&D F I R M  R&D F I R M  CONTCICT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY USER CONTACT : COMMENT 

DR# 1 1 1  GEOCOST-BC C o m p u t e r  M o d e l  TASK STEP: MERIDICIN WRITES TASK STATUS: CIA CONTROL# 111 
I T E M  NAME 
TECHNOL . TYPE FUNCTION: O v e r - a l l  design of  g e o t h e r m a l  b inary e l e c t r i c  power plant. 

SYSTEM LEVEL : SYSTEM XFER STATUS: YR LAST RtD: 84 YR READY: YR F I R S T  USED: GHTD CONTACT : R. LaSala USED AT PLANT : 

R&D L A B  : PNL LAB DIRECTOR : D. Shannon 
LAB TECH PINGER: H. Huber L A B  CONTACT : H. H u b e r  R&D F I R M  CONTACT: 8 R&D F I R M  

PRODUCING FIRM: PRODUCER CONTACT: USER CONTACT : I USED BY 
COMMENT : * sake as 1110 c 

DR# 112 ACCESS* 2412 GEOTHM C o m p u t e r  M o d e l  TASK STEP: MERIDIAN WRITES TASK STATUS: AA CONTROL# 1112 I N  USE? : N BEST INFO FROM: M e r i d i a n  1/85 
ITEM NAME : GEOTHM E 
TECHNOL. TYPE : SOFTWARE 

SYSTEM LEVEL a SYSTEM XFER STATUS: YR LAST R&D: 77 YR READY: YR F I R S T  USED: GHTD CONTCICT I R. L a S a l a  USED AT PLANT : 
DOE OPS OFFICE: OPS CONTACT 
R&D L A B  : L a w r e n c e  Berkeley LAB DIRECTOR : M. L i p p m a n n  

R&D F I R M  CONTACT: R&D F I R M  

PRODUCING FIRM: PRODUCER CONTACT: USER CONTACT : USED BY 
COMMENT 

DB6 113 CICCESS# 2513 GEOTHM TASK STEP: MERIDIAN WRITES TASK STATUS: CIA CONTROL# 1113 I N  USE? : N 
ITEM NAME 
TECHNOL. TYPE : SOFTWARE ' 

SYSTEM LEVEL a SYSTEM XFER STATUS: YR LAST R&D: 80 YR READY: YR F I R S T  USED: GHTD CONTACT : L. Pratsch USED AT PLANT : 
DOE OPS OFFICE: I D 0  OPS CONTACT :E. Bray R t D  LAB : Mass. 1nstit.of T e c h  LAB DIRECTOR : M. Packer 

LAR TECH MNQER: H. P a c k e r  LAB CONTACT : M. Packer : R&D F I R M  OONTACT: R t D  F I R M  
PRODUCER CONTACT: PRODUCING FIRM: 

USED RY I . USER CONTACT : COMMENT 

+++** PAGE: 24 

: G e o t h e r m a l  C o s t  A n a l y s i s ,  S t e a m  C y c l e  V e r s i o n  C o m p u t e r  M o d e l  
FUNCTION: O v e r - a l l  design of g e o t h e r m a l  steam e l e c t r i c  power plant.  
XFER STATUS: YR LAST R&D: 84 YR READY: YR F I R S T  USED: 

DOE OPS OFFICE: SAN OPS CONTACT :A. A d d u c i  
L A B  CONTCICT : H. Huber 

ents s i z e d - t h e m o d y n a m i c  re la.  C o s t s :  function of s i z e  

BEST INFO FROM: M e r i d i a n  1/85 
t A n a l y s i s ,  B inary  C y c l e  V e r s i o n  M o d e l  

DOE UPS OFFICE: SCIN OPS CONTACT :A. A d d u c i  

omit Computer Model 

FUNCTION: O p t i m i z a t i o n  of design of elec. p l a n t  t o  min .  uger obj. f nc t  

I 

LAB TECH MNGER: M.A. G r e e n  LAB CONTACT 8 w. Pope : 

: 
I 

BEST INFO FROM: M e r i d i a n  l/BS 
: GEOTHM E c o n o m i c  Compute r  M o d e l  

FUNCTION: For process heat a p p l i c a t i o n s  using g e o t h e r m a l  energy. 

: 



+++*+ GEOTHERMAL TECHNOLOGIES DATABASE ***+*+*++ DATE: 03/19/86 

DB# 114 ACCESS# 2114 OPCM C o m p u t e r  M o d e l  TASK STEP: MERIDICIN WRITES TASK STATUS: AA 
CONTROL# 1114 I N  USE? : N BEST INFO FROMI M e r i d i a n  1/95 
ITEM NAME x G e o t h e r m a l  P r o b a b i l l i s t i c  C o s t  M o d e l  
TECHNOL. TYPE : SOFTWARE 
SYSTEM LEVEL : SYSTEM XFER STATUS: YR LAST RLD: 81 YR READY: YR F I R S T  USED: 
GHTD CONTACT : R. L a S a l a  USED AT PLANT I 
DOE DPS OFFICE: OPS CONTCICT : 
RLD L A B  : Jet  Propulsion * LAB DIRECTOR : T. Lee 
LAB TECH MNQERI T. Lee LAB CONTACT t T. Lee 
RLD F I R M  : RLb F I R M  CONTACT: 
PRODUCINB FIRM: FRODUCER CONTACTt 
USED BY : USER CONTACT I 
COMMENT s * Laboratory a t  C a l i f o r n i a  Ins t i tu te  o$ T e c h n o l o g y .  

DE# 116 ACCESS# 2516 GRITS C o m p u t e r  M o d e l  TASK STEP: MERIDICIN WRITES TASK STATUS8 ACI 
CONTROL6 1116. I N  USE? : N BEST lNF0 FROM: M e r i d i a n  i/RS 
ITEM NAME : G e o t h e r m a l  R e s o u r c e  In te rac t ive  T e m p o r a l  S i m u l a t i o n  M o d e l  
TECHNOL. TYPE : SOFTWARE 
SYSTEM LEVEL : SYSTEM XFER STATUS: YR LAST R&D: 82 YR READY: YR F I R S T  USED: 
GHTD CONTACT x L. Pratrsch USED AT PLANT t 
DOE OPS OFFICE: OPS CONTACT : 
R t D  L A B  Hopkings U. LCIR DIRECTOR I R. Weissbrod 

: R. Wei,ssbrod LCIB TECH MNQER: R. Weissbrod LAB CONTACT 
RLD F I R M  : R&D F I R M  CONTCICT: 
PRODUCING FIRM; PRODUCER CONTACT: 

FUNCTION: For a g e o t h e r m a l  f i e l d  i n  terms of d i s t r i b .  func. of input. 

FUNCTION: For d i r e c t  use g e o t h e r m a l  energy applications. 

: USER CONTACT f -  
: 

ACCESS# 2857 HDR3 Compute r  M o d e l  TASK STEP; F / L I S T / I T E M  TCISK STATUSI AAAFA 
7 I N  USE? I N BEST INFO FROM: Her id ian 1/85 

ITEM NCIME : HDR3 R e s e r v o i r  C o s t 3  Compute r  M o d e l  
TECHNOL. TYPE I SOFTWCIRE 
SYSTEM LEVEL : SYSTEM XFER STATUS: YR LAST R&D: 82 YR READY: YR F I R S T  USED: 
GHTD CONTACT : J .  R a n n e l n  USED AT PLANT I 
DOE OPS OFFICE: ALO OPS CONTACT 00. T e n n y s o n  
RLD L A B  t LANL LMI DIRECTOR I J. Whetten 

RLD F I R M  : RhD F I R M  CUNTfiCT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY : USER CONTACT t 
COMMENT I 

DE# 118 ACCESS# 2418 TCN C o m p u t e r  M o d e l  TASK STEP: MERIDIRN WRITES TASK STATUS: AA 
CONTROL# IllB I N  USE? : N BEST INFO FROM: M e r i d i a n  1/85 
ITEM NAME : Technecon .  S i m u l a t i o n ’  Compu te r  M o d e l  
TECHNDL. TYPE : SOFTWFIRE 
SYSTEM LEVEL : SYSTEM XFER STATUS: YR LAST RLDi  83 YR READY: YR F IRST USED: 
GHTD CONTACT I R. LaSala USED AT PLANT : 

RLD LAB 8 LAB DIRECTOR : 

ROD F I R M  : T e c h n e c o n  A n a l y t i c  R%D F I R M  dONTACT: T. C a s s a l  
PRODllCING FIRM: PRODUCER CONTACT: 
USED PY : USER CONTACT : 
COMMENT I 

+++++ PAGE: 25 

FUNCTION: For g e o t h e r m a l  space heating s y s t e m  using hot dry rock. 

LFIB TECH PINGER8 C. FIrundale LAB CONTACT 8 

FUNCTION: For c o m m e r c i a l  po ten t ia l  d e v e l o p m e n t  of geoth. power i n  U.S. 

DOE OPS OFF3CE: OPS CONTACT : 

L A B  TECH PINGER: LFIE CONTACT : 



I 

1 

I 

I 

. .  

***** GEOTHERMAL TECHNOLOGIES DCITABCISE **+*+**** DATE: 03/19/86 

DE# 119 CICCESS# 2809 TORE Compute r  M o d e l  TASK STEP8 UERIDICIN WRITES TASK STATUS: AA 
CONTROL# 1119 I N  USE? : N BEST INFO FROM8 M e r i d i a n  1/65 
I T E M  NAME : T e x a s  G e o p r e s s u r e d  R e s o u r c e  Evaluation 
TECHNOL. TYPE 8 SOFTWARE FUNCTION, A l t e r n a t i v e s  f o r  T e x a s  geopressured resources d e v e l o p m e n t .  
SYSTEM LEVEL : SYSTEM XFER STATUS: YR LAST RLD: 79 YR READY: YR F I R S T  USED: 
GHTD CONTACT : 0. L o m b a r d  USED CIT PLCINT : 
DOE OPS OFFICE: I D 0  OPS CONTACT :P. Brookshire 
RLD LCSB : U. of Texas ,  A u s t i n *  LCIB DIRECTOR : R. M o r t o n  
LAB TECH MNGER: R. M o r t o n  L A B  CONTACT : R. M o r t o n  
R t D  F I R M  : RLD F I R M  CONTACT: 
PRODUCINO FIRM: PRODUCER CONTACT: 
USED BY : USER CONTCICT I 
C 0 M M E N T : * C e n t e r  f o r  Energy S t u d i e s .  

DB# 120 CICCESS# 2920 VENVAC C o m p u t e r  M o d e l  T W K  STEP: MERIDIAN WRITES TASK STCITUS: CIA 
CONTROL# 1120 I N  USE? : BEST INFO FROM: Pleridinn 1/85 
ITEM NAME : V e n t u r e  A n a l y s i s  C o m p u t e r  M o d e l  
TECWOL. TYPE : SOFTWARE FUNCTION: TO a id  i n  evaluation of proposed business i n v e s t m e n t s .  
SYSTEM LEVEL : SYSTEM XFER STATUS: YR LAST RPD: 80 YR READY: YR F I R S T  USED: 
GHTD CONTACT : R. L a S a l a  USED AT PLANT : 
DOE OPS OFFICE8 OPS CONTCICT : 

L A B  DIRECTOR : 
L A B  CONTACT : 

RLD F I R M  R&D F I R M  CONTACT: J .  Whelan 
F'RODUCING FIRM: PRODUCER CONTCICT: 
USED BY USER CONTRCT I 
COMMENT : 

DEW 121 ACCESS# 2282 CBT C o m p u t e r  M o d e l  TASK STEP: MERIb IAN WRITES TASK STCITUSe AA 
CONTROL# 1121 IN USE? : N BEST INFO FROM: M e r i d i a n  1/85 
ITEM MCIME : WELCST C o s t  Compute r  M o d e l  
TECHNOL. TYPE c SOFTWARE FUNCTION: Far d r i l l i n g  g e o t h e r m a l  w e l l s  and tech i m p r o v .  t o  t o t a l  cost  
SYSTEM LEVEL : SY8TEM XFER STCITUS8 DIFFUSION YR LAST R&D: 79 YR READY: YR F IRST USED: 
GHTD CONTACT : R. LaSala USED AT PLANT I 

R&D LCIB I L A B  DIRECTOR : 

R&D F I R M  : MITRE Corp .  METREK RLD F I R M  CONTACT: D. Entingh 
PRODUCINO FIRM: PRODUCER CONTACT: 
USED BY 8 USER CONTACT : 
COMMENT : 

RB# 122 ACCESS# 2223 GEOTEMP2 C o m p u t e r  M o d e l  TASK STEP: MERIDICIN WRITES TASK STCITUS: CIA 
CONTROL# 1122 I N  USE? a N BEST INFO FROM8 M e r i d i a n  1/85 
ITEM NAME : OEOTEMP2 We1 lbore T h e r m a l  S i m u l a t o r  C o m p u t e r  M o d e l  
TECHNOL. TYPE 8 SOFTWARE FUNCTION: For g e o t h e r m a l  w e l l  d r i l l i n g  and production p r o b l e m s .  
SYSTEM LEVEL 8 SYSTEM XFER STATUS: YR LAST RtD: 84 YR RECIDY: 84 YR F IRST USED: 
GHTD CONTACT a R. L a S a l a  USED AT PLANT : 
DOE OPS OFFICE: CILO OPS CONTACT 8 0 .  T e n n y s o n  
RLD L A P  : S a n d i a  LAB DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: L. Duda  LAB CONTCICT I L. Duda 
RtxD F I R M  : Enertech Engineering R t D  F I R M  WNTACT: R. M i t c h e l l  
PRODUCING FIRM: Na t .  E n e r g y  S o f t w a r e  PRODUCER CONTACTS 
USED BV : USER CONTACT 
COMMENT e E x t e n s i v e l y  m o d i f i e d  version of  previous GEOTEMP mode l .  

+**+it PCIGE: 26 

DOE OF5 OFFICE2 OPS CONTACT 8 

LAB TECH UNGER: L A B  CONTCICT : 



DE# 125 ACCESS# 2225 WELBORE C o m p u t e r  M o d e l  TASK STEPS F / L I S T / I T E M  TASK STATUSr AAFIFA 

I T E M  NCIME 
TECHNOL. TYPE X SOFTWARE 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: DIFFUSION YR LAST R&D: 82 YR READY: 80 YR F I R S T  USED: 79 
GHTD CONTACT e M. R e e d  USED AT PLANT : 
DOE OPS OFFICE: SAN OF'S CONTCICT :M. M o l l o y  
R I D  L A B  : Lawrence Berkeley LAB DIRECTOR : M. L i p p m a n n  
LhE TECH MNOER: M. L i p p r n a n n  L A B  CONTACT : M. L i p p m a n n  
R&D F I R M  a B G I  RLD F I R M  CONTACT: C. M i l l e r  
PRODUCING FIRM: BbI  PRODUCER CONTACT: C. M i l l e r  
USED BY : USER CONTACT x 

I T r a n s i e n t  w e l I b o r e  f l o w  s i m u l a t o r  

DE# 126 F)CCESS# 2216 DEOEOWEL C o m p u t e r  M o d e l  TASK STEP: F / L I S T / I T E M  TASK STATUS: AAAFA CONTROL# 1126 I N  USE? : N BEST INFO FROM: M e r i d i a n  1/85 
ITEM NAME a W e 1  1 bore F l o w  Compute r  Model 
TECHNOL. TYPE I SOFTWARE 
SYSTEM LEVEL I SYSTEM XFER STATUS: YR LAST R&D: 85 YR READY: 83 YR F IRST USED: BO 
GHTD CONTACT : R. L a S a l a  USED AT PLANT : 
DOE OFS OFFICE¶ SAN OFS CONTACT :A. A d d u c i  
RLD L A B  1 D e n v e r  R e s e a r c h  Ins t  L A B  DIRECTOR : J .  B u t t  

R&D F I R M  RrjD F I R M  CONTACT: G. C o u r y  
PRODUCING FIRM8 PRODUCER CONTACT: 
USED BY I USER CONTACT I 
CDMMENT 

CONTROL# 1125 I N  USE? 3 Y BEST INFO FROMI LBL-10910 
: Wellbore F lu id  & Heat Flow C o m p u t e r  M o d e l  

FUNCTIONi C a l c .  f l u i d  %,heat f l o w  i n  l&2 phase g e o t h e r m a l  w e l l b o r e s  

m 

FUNCTION: For single & t w o  phase f l u i d  f l o w  i n  g e o t h e r m a l  w e l l s .  

LnR TECH MNGER: J. But r  L A B  CONTACT : J. Rut2 
: C o u r y  & A s s a e i a t e s  

I Can be used i n  g e o t h e r m a l  production w e l l  design. 
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DE# 127 ACCESS# 2127 tmmc=i ni.1 

CONTROL# 1127 I N  USE'? I Y 

- - .--...-- 
SYSTEM LEVEL 1 SUBSYSTEH 
GHTD CONTCICT : H. R e e d  
DOE OPS OFFICE: SAN I 

."l\, L U W  TASK STEP: F / L I S T / I T E H  TCISK STATUS: AAAFA 
~ - ~ BEST INFO FROM: IDO-10099 

I T E M  NCIME 
TECHNOL. TYPE I SOFTWfiRc 

: R e s e r v o i r  P r e s s u r e - R e s p o n s e  C o m p u t e r  M o d e l  
FUNCTION: 
XFER STATUS: DIFFUSION 
USED AT PLANT I 
DPS CONTACT :M. M a l l o y  

C a l c u l a t e  pressure changes i n  an anisotropic, 1 phase reserv 
YR LAST RLD: e2 YR READY: 82 YR FIRST USED: 80 

R&D LAB : Lawrence Berkeley L A B  DIRECTOR : M. L i p p m a n n  

LAB TECH MNBER: M. L i p p m a n n  LAB CONTACT : 5. Renson  RLD F I R M  I -'VTACT: m. ..L -I-- naru r i n m  Lur 
PRODUCINQ FIRMI PRODUCER Cor 
USED BY : USER CONTACl 
COMMENT J Can account Z a p  r rh#erar4  v.. . . - - A .  

. ..__I. ---. . l U I Y  .-. 
TECHNOL. TYPE 8 SOFTWARE 
SYSTEM LEVEL 1 SYSTEM 

lTACT: r t  . 
--  - -.. -... varrdble f l o w  ra tes f r o m  wells 

DR# 128 ACCESS# 2128 TERZAQI C o m p u t e r  M o d e l  TCISK STEP: MERIDIAN WRITE5 TASK STCITUS: AA CONTROL# 1128 I N  USE? : N BEST INFO FROM: M e r i d i a n  1/83 
I T E M  NAME 

F lu id  potential i n  1 2 tc 3-dimensional confined sys tems .  + 

OHTD CONTACT P M.-R&- USED CIT PLANT : 

RLD LAR LCIB DIRECTOR : M. L i p p m a n n  

I R m = a r v n ( -  C1ag*c( = l o w  C o m p u t e r  M o d e l  
FUNCTION: 
XFER STATUS: YR LAST RLD: YR F I R S T  USED: YR READY: 

DOE OP5 OFFICE: SGN OPS CONTACT XM. M a l l o y  

L A B  CONTACT I T. N a r a s i m h a n  

USED BY : USER CONTACT : COMMENT : * S y s t e m s  are s a t u r a t e d  & d e f o r m a b l e  w i t h  i s o t h e r m a l  f l o w .  

DE# .. 129 AC 
CONTROL# 1129 
ITEM NAME P 
TECHNOL. TYPE t 
SYSTEM LEVEL : 
GHTD CONTCICT : 
DOE OF'S OFFICE: 

LAB TECH MNBER: 

PRODUCINO FIRM: 

RLD LAB : 

R&D F I R M  I 

USED BY : 
COMMENT : 

'CESS# 2129 
I N  USE7 : Y 
A n a l y s i s  of 
SOFTWARE 
SUBSYSTEM 
M. R e e d  
SAN 
Lawrence? Ber 
M. L i p p m a n n  

Nat. Energy 

h u t o m a t e d  we 

ANALY ZE C o m p u t e r  M o d e l  
BEST INFO EROM: LBL-10907 

TASK STEP: F / L I S T / I T E M  TASK S7 
_. _. 

We1 1 In te r f  erencelProduction C o m p u t e r  Hodel 
FUNCTION: 
XFER STFITUS: DIFFUSION YR LOST RLD: 80 YR RECIDY: 80 
USED AT PLCINT I 

T e s t s  i n  s ingle phase/fluid s a t u r a t e d / h y d r o t h e r m a l  

OPS CONTACT tM. M O l l O y  
-keley LAB DIRECTOR : M. L i p p m a n n  

L A B  CONTACT 8 S. Benson 
RLD F I R M  CONTACT: 

S o f t w a r e  PRODUCER CONTACT: 
USER CONTACT I 

1 1 1  t es t  a n a l y s i s  

'CITUS : 

rese 
YR F 

r 
I 

AAAf 

,voir  
RST 

I T E H  NAME : 
TECHNOL. TYPE ; 
SYSTEM LEVEL 1 

-lnr1r I 

- .  ---. - J BEST 
R e s e r v o i r  F lu id and 
SOFT WARE 

DOE OPS 0FF.ICE: 
RLD LAR : 
LAB TECH MNBER: 
RLD F I R M  : 

COMMENT 

USE 

TASK STEP: F / L I S T / I T E M  TASK STCITUS: AAAFA 
INFO FROM: DOE/CE/30784-2 pp. 85-86 

I H e a t  F l o w  C o m p u t e r  M o d e l -  SHCIFT79 
FUNCTION: 
XFER STATUS: DIFFUSION YR LAST RLD: 80 YR RECIDY: 80 YR F I R S T  USED: 80 
USED AT PLCINT I 

For s i m u l t a n e o u s  heat and f l u i d  transport i n  a porourr media .  

. -_. 
8 A v a i l a b l e :  

77 

MOLLOY OPS CONTACT :M. M a l l o y  
L a w r e n c e  Berkeley LAB DIRECTOR : M. L i p p m a n n  
M. L i p p m a n n  L A B  CONTACT : K. Pruess 

ACT: N a t .  En. S f t w r .  
'ACT: 

rer w r p .  ubtu CONTCICT : M.H.L. Jester ' 
Na t .  E n e r g y  S f t w r .  C e n t e r ,  9700 S. C a s s  A r g o n n e I L  

B S T 8  r-...- d- . i -  L Rl -- - n w u  r r r t m  UUNI 
PRODUCER CON1 PRODUCINB FIRM: LBL 

USED EY 8 Berhtel p'nu-- -_-- I.--- - 
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STEP? F / L I S T  
'30784-2 (pp. 

/ I TEN TCISK STATUS: AAAFA 
87-80 DE# 131 ACCESS# 2131 CCC C o m p u t e r  M o d e l  TASK CONTROL# 1131 I N  USE? : Y 

ITEM NAME 
TECHNOL. TYPE L SOFTWARE Computes  heat, mass  transfer and 

SYSTEM LEVEL 8 SUBSYSTEM XFER STATUS: DIFFUSION YR LAST RLD: GHTD CONTACT : M. Reed  USED AT PLANT t 
DOE OPS OFFICE: SAN OPS CONTACT rM. M a l l o y  RBD L A B  : Lawrence Berkeley LAB DIRECTOR : M. Lippmann 

LAB TECH MNGER: M. L i p p m a n n  LAB CONTACT : M.Lippmann 
R&D F I R M  : RBD F I R M  CONTACT: PRODUCING FIRM: Nat. Ener.S.ware sys PRODUCER CONTACT: CI. J. S t r e c o k  

USED BY : LANL USER CONTACT : M. K a d o w a k i  COMMENT : *also National Energy S o f t w a r e  C e n t e r .  

DB# 132 ACCESS# 2132 GEOTHERH C o m p u t e r  Model TASK STEP: MERIDIAN CONTROL# 1132 I N  USE? : N BEST INFO FROM: M e r i d i a n  1/85 
ITEM W M E  r G e o t h e r m a l  W e l l  (springs and f u m a r o i e s s )  C o m p u t e r  M o d e l  
TECHNOL. TYPE I SOFTWARE FUNCTION: T o  gather, o r g a n i z e  and provide an 

SYSTEM LEVEL : SYSTEM XFER STATUS: YR LAST RLD: 82 GHTD CONTACT I R. Wallace USED CIT PLRNT : 

RBD L A B  : LAB DIRECTOR : 
LAB TECH MNGER: LAB CONTACT 
R&D F I R M  : R t D  F I R M  CONTACT: PRODUCINO FIRM; US Dept .  of Commerce PRODUCER CONTACT: 

USER CONTACT : USED BY 
COMMENT 

BEST INFO FROM: M e r i d i a n  1/89. DOE/CEd 
: C o n d u c t i o n -  C o n v e c t i o n - C o n s o l i d a t i o n  C o m p u t e r  M o d e l  

FUNCTION: 

DOE OPS OFFICE: USGS OPS CONTACT 8J. B l i s s  
: 

: 
: 

consolidation i n  porous med 
80 YR READY: 88 YR F I R S T  USED: 

WRITES TCISK 61 

in fo  data base. 
I YR READY: 

'ATUS : 

YR F I  

AA 

RST USED: 

DE# 135 ACCESS# 0235 UURIIESL Open D a t a  F i l e  TASK STEP: F / L I S T / I T E M  TASK STATUS: ACIAFCI 
CONTROL# 1135 I N  USE? : Y BEST INFO FROM: P.M. Wright 
ITEM NAME 

SYSTEM LEVEL : SYSTEM 
GHTD CONTCICT r L. k a t s c h  USED AT PLANT : 
DOE OPS OFFICE: ID0 OPS CONTACT : S. Pres tw i  ch 
R&D LAR : UURI/ESL LCIB DIRECTOR : P.M. Wright 
LAB TECH MNGER: D. Nielson LFIE CONTACT : D. N i e l s o n  R&D F I R M  CONTACTr R I D  F I R M  

PRODUCINO FIRM: UURI/ESL PRODUCER CONTACT: USER CONTACT : USED BY 
COMMENT 

DB# 136 ACCESS# 8236 W R I / E S L  G e o t h e r m a l  L ib rary  TASK STEP: F I L I S T I I T E M  TCISK STATUS: AAAFCI CONTROL# 1136 I N  USE? r Y BEST INFO FROM: P.M. Wright 
ITEM NAME 
TECHNOL. TYPE I LIBRARY 

SYSTEM LEVEL : SYSTEM 
OHTD CONTACT : L. Pratsch USED CIT PLANT 8 

DOE OPS OFFICE1 ID0 OPS CONTACT IS. P r e s t w i c h  
R&D L A B  : UURI/ESL LAB DIRECTOR : P. Wright 
LAB TECH MNGER: P. W r i g h t  LAB CONTACT : P. Wright 
R I D  F I R M  : RLD F I R M  CONTACT: PRODUCING FIRM: U U R I i E S L  PRODUCER CONTACTr P. Wright 
USED BY : V a r i o u s  C o m p a n i e s  USER CONTACT : 
CCJMMENT 

: Industry C o u p l e d  P r o g r a m  Open F i l e  Da ta .  
TECHNOL. TYPE : DATABASE FUNCTIONr S u r v e y s  and d r i l l i n g  data f r o m  14 .. pro jects  i n  N. NV & SW UT XFER STCITUSr DIFFUSION YR LAST RBD: 84 YR READY: 78 YR F I R S T  USED: 

: 

E 
: For public: M a r r i o t t  L ib rary  & US Qeological S u r v e y  

: UURI IESL  G e o t h e r m a l  Samp le  L ib rary  
FUNCTION: 
XFER STATUS: DIFFUSION 

C o l l e c t i o n  of geo. w e 3 1  cutt ings & core f r o m  DOE projects. 
YR LAST RLD: 83 YR READY: 77 YR F I R S T  USED: 

: Located i n  S a l t  Lake C i t y .  

77 

78 

77 

+**+it PARE: . 29 
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DB# 137 ACCESS# 8150 S i t e  D a t a  Base R e p o r t s  TASK STEP: F I L I S T  TCISK STCITUS: CIAC CONTROL# 1137 I N  USE? E Y BEST INFO FROM: M e r i d i a n  1/05 
I T E M  NAME 
TECHNOL. TYPE : REPORT 
SYSTEM LEVEL 9 SUPSYSTEM XFER STCITUS: DIFFUSION YR LCIST RLDi  79 YR READY: 79 YR F I R S T  USED: 79 
QHTD CONTACT : L. Pratsch USED CIT PLCINT I 
DOE OFS OFFICEz I D 0  OPS CONTACT rP. Brookshier 
R t D  LAB : GeoHea t  C e n t e r ,  O I T  LCIB DIRECTOR : P. Llenau 
LCIR TECH MNGERi P. Lienau LCIB CONTACT : P. Lienau 
R t D  F I R M  L R&D F I R M  CONTCICT: 
PRODUCING FIRM: NTIS,  GeoHeat  C e n t e r  PRODUCER CONTACT: 
USED BY e USER CONTCICT : 
COMMENT : G o a l  t o  s u m m a r i z e  fac to rs  a f fec t ing  d e v e l o p m e n t .  

DB# 138 FICCESS# 810 . Leasing L P e r m i t t i n g  D a t a  Base TASK STEP: WERIDION WRITES TASK STRTUS: 
E Y PEST INFO FROM: M e r i d i a n  1/85 

ITEM NAPE : G e o t h e r m a l  Leasing and P e r m i t t i n g  Data Ease 

SYEiTEM LEVEL : SYSTEM XFER STCITUS: YR LOST RtD: 79 YR READY: YR F I R S T  USED: 
GHTD CONTCICT : M. Reed  USED CIT PLANT : 

R t D  L A B  I LOB DIRECTOR : 

RLD F I R M  er id fan R t D  F I R M  CONTCICTt 0. Peeland 
PRODUCING FIRM: N T I S  PRODUCER CONTCICTr 
USED BY USER CONTRCT : 
COMMENT 

DB# 139 ACCESS# 80 LOBDEX C o m p u t e r  M o d e l  TASK STEP: MERIDIAN WRITES TCISK STFITUS: CIA 
CONTROL# 1139 I N  USE? BEST INFO FRON: M e r i d i a n  1/85 
STEM N C I E  se C o m p u t e r  M o d e l  
TECHNOL. TYPE D SOFTWCIRE FUNCTION: DOE geopressured, g e o t h e r m a l  p r o g r a m s  along TX/LCI bulf C o a s t  
SYSTEM LEVEL : SYSTEM XFER STATUS: YR LAST RLD: 85 YR RECIDY: YR F I R S T  USED: 
GHTD CONTACT I D. L o m b a r d  USED AT PLANT I 
DOE OPS OFFICE: I D 0  OPS CONTACT :P. Brookehire 
RLD LCIB I U. of T e x a s ,  F l u s t i n +  L A B  DIRECTOR : K. S e p e h r n o o r i  
LOB TECH MNGERI K. S e p e h r n o o r i  LAR CONTACT I : K. S e p e h r n o o r i  
RLD F I R M  t RZLcD F I R M  CONTCICT: 
PROWCINO FIRM, PRODUCER CONTCICT: 
USED BV E USER CONTACT : 
COMMENT I C e n t e r  for Energy S t u d i e s .  M e n t i o n  Log Header D a t a b a s e  also. 

DB# 140 ACCESS# 9040 Handbaok of QHTD M o d e l s  TASK STEP: MERIDIAN WRITES TCISK STATUS: AB 
CONTROL# 1140 I N  USE? : V BEST INFO FROM: M e r i d i a n  1/85 (copy) 
I T E M  NCIME I Handbook of OHTD C o m p u t e r  M o d e l s  
TECHNOL. TYPE I HANDBOOK FUNCTION: C o m p i l i n g  g @ o t h e r m a l  c o m p u t e r  mode ls .  
SYSTEM LEVEL E SYSTEM XFER STCITUS: YR LCIST RLDr 85 YR READY: 85 YR F I R S T  USED: €35 
OHTD CONTACT 8 R. Bur r  USED AT PLCINT : 

: O r e g o n  Inst i tu te  of T e c h n o l o g y  S i t e  D a t a  Base R e p o r t s  
FUNCTION: To provide in fo  t o  dev resources i n  AL,ID,MN,OR,WA,t WY. 

FUNCTION: M o n i t o r s  leasing p r o g r a m s  b gives info. on geot. prospecting 

DOE OPS OFFICE: OPS CONTCICT : 

LCIB TECH MNGER: LCIB CWTCICT I 

DOE OPS OFFJCE: OPS CONTACT : 
R t D  LAP ' : L A B  DIRECTOR I 

RLD F I R M  : M e r i d i a n  C o r p o r a t i o n  RLD F I R M  WNTCICTE R. B lacke t t  
FRODUCINQ FIRMr  PRODUCER CONTFICT: 
USED PY : USER CONTACT : 
COMMENT : 

it*+** PAQE: 30 

LCIB TECH MNGER: L A B  CONTCICT : 
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DB# 141 ACCESS# 1441 E l e c t r i c  Sys tems :  S t e a m  TASK STEP: MERIDIAN WRITES TASK STATUS: AA 
CONTROL# 1141 I N  USE? : BEST INFO FROMI Beeland's GPM L i s t  
ITEM NAME : G e o t h e r m a l  D r y  S t e a m  E l e c t r i c  P l a n t s  
TECHNOL. TYPE I HARDWARE FUNCT I ON: 
SYSTEM LEVEL : SYSTEM XFER STATUS: DIFFUSION 
GHTD CONTACT : R. L a S a l a  USED AT PLANT : T h e  G e y s e r s ,  CA 
DOE UPS OFFICE: NONE OPS CONTACT :NONE ' 
RLD L A B  : M e r i d i a n  Corp .  LAB DIRECTOR I 0. Beeland 
LAB TECH MNGER: 8. Beeland LAB CONTACT : G. Beeland 
RLD F I R M  I R3rD F I R M  CONTACT: 
PRODUCINQ FIRM: PRODUCER CONTCICT: 
USED B Y  : P G k E  USER CONTACT : I 

COMMENT 

DE# 142 ACCESS# 3142 Baca, NM E x p l o r a t i o n  TASK STEP: WRITINQ TASK STATUS: A4  
CONTRULB 1 142 I N  USE? : BEST INFO FROM: L. Pratch/J. B r e s e e / M a l l o y  
ITEM NAME : H y d r o t h e r m a l  E x p l o r a t i o n  a t  Baca, New M e x i c o  
TECHNOL. TYPE : PROCESS FUNCTION: C a s e  study o f  an e f f o r t  tha t  fa i led.  
SYSTEM LEVEL : SUBSYSTEM XFER STFlTUS: DIFFUSION YR LAST R&D: YR READY: YR F I R S T  USED: 
GHTD CONTACT : L. Pr r tsch  USED AT PLANT : N.A. 
DOE UPS OFFICE: SAN OPS CONTACT :M. M a l l o y  
R I D  L A B  : LCIB DIRECTOR I 

RLD F I R M  c Union Q e o t h e r m a l  RLD F I R M  CONTCICT: 
PRODUCING FIRM: PRODUCER CONTACTP I 
USED BY : N.A. USER CONTACT : 
COMMENT : R e p o r t s :  Union Oeo. On Res . , c r i t i ques .SRN t o  w r i t e  th is  i t e m  

D B I  143 ACCESS# 1445 Elec t r i c  Sys tems:  Hybr id TASK STEP: WRITING TASK STATUS: CIA 
CONTRULA 1143 I N  USE? I BEST INFO FROM: Pratsch/Bray (pol icy questions) 
ITEM NAME : G e o t h e r m a l  QlUS O t h e r  Fuel Hybrid E l e c t r i c  P lants  
TECHNOL. TYPE I HARDWARE 

SYSTEM LEVEL I SYSTEM XFER STATUS: DESIGN YR LAST RGD: 8J YR READY: YR F IRST USED: 
GHTD CONTCICT e L. Pratsch USED AT PLANT : Honey Lake, CA 
DOE OPS OFFICE: I D 0  OPS CONTACT :E. B r a y  
R%D L A B  : LAB DIRECTOR : 

R&D F I R M  : DOW Engineering RLD F I R M  CONTACT: ( D e s i g n )  
PRODUCINQ FIRM: G e o P r o d u c t s ,  Inc. PRODUCER CONTACT: K. Bor-en 
USED BY : G e o P r o d u c t s ,  Inc. USER CONTACT : 
COMMENT 

DB# 144 ACCESS# 1442 E l e c t r i c  Sys tems:  Flash TASK STEP: HERIDIAN WRITES TASK STCITUS: AA 
CONTROL# 1144 I N  USE? : BEST INFO FROM: (3. B e e l a n d ' s  GPM Status L is t  
ITEM NAME : Q e o t h e r m a l  Flashed Steam E l e c t r i c  P lants  
TECHNOL. TYPE I HfiRDWhRE FUNCTION: 
SYSTEM LEVEL : SYSTEM XFER STATUS: DIFFUSION 
GHTD CONTACT : R. L a S a l r  USED AT PLANT I H e b e r  
DOE OPS OFFICER NONE OPS CONTACT : NONE 
RGD L A B  : M e r i d i a n  Corp .  LAB DIRECTUR : 0. Beeland 
LAB TECH MNOER: 0. Beeland LAB CONTACT : 6. A e e l a n d  
RCD F I R M  I R I D  F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACTi 
USED RY : DRAVO USER CONTACT : 
COMMENT 

it**+* PFIGE: 31 

YR F I R S T  USEDe YR LAST RLD: YR READY: 

: Page = Br ie f  descr ipt ion,  and l i s t  of such plants. 

L A B  TECH MNGERa LCIB CONTACT : 

FUNCTIONa Use G.T. energy as par t  of fuel t o  plant.  

LAB TECH MNGERI LAB CONTACT : 

: C o n t i n u e d  w o r k  is being negotiated. C o n t a c  only Pratsch/Bray 

YR F I R S T  USED: YR LAST RID: YR READY: 

: O t h e r  s m a l l  p lants  p r e d a t e  this. Include l i s t  of  plants. 

~~ 

~ - 
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DR# 145 ACCESS# 1444 Advanced  Binary P l a n t  TASK STEP: WRITING TASK STCITUS: ACI 
CONTROL# 1145 I N  USE? E BEST INFO FROM: L a S a l a I J .  Whitbeck 
ITEM NCIME P A d v a n c e d  G e o t h e r m a l  B i n a r y  E l e c t r i c  T e c h n o l o g y  
TECHNOL. TYPE : HARDWARE FUNCTION: R e d u c e  costs a t  m o d e r a t e - t e m p  reservoirs. 
SYSTEM LEVEL 8 SYSTEM XFER STATUS8 DESIGN YR LAST Rbb: 83 YR READY: YR F IRST USED: 
GHTD CONTCICT 8 R. L a S a l a  USED AT PLANT : 
DOE OPS OFFICEr I D 0  OPS CONTACT : 5. Prestwi  ch 
RLD LCIB : INEL LAB DIRECTOR : 0. Sommers 

R I D  F I R M  I RbD F I R M  CONTACT8 
PRODUC I NO F I RM: PRODUCER CONTACT8 
USED BY I USER CONTACT I 
COMMENT : R L D on c o m p o n e n t s  is i n  process. 

L A B  TECH MNGER: J. Whitbeck LRB CONTACT 1 J. Whitbeck 

DB# 146 ACCESS# 1443 Beothermal Binary E lec t r i c  P1. TASK STEP8 F / L I S T / I T E M  TCISK STATUS: AAAFCI 
CONTROW 1144 I N  USE? : Y BEST INFO FROM: SDBE Progress R e p o r t s  on Heber 
ITEM NAME 8 G e a t h e r m a l  Binary E l e c t r i c  P lants  
TECHNOL. TYPE : HfiRDWARE FUNCTION: D e m o n s t r a t e  Binary T e c h n o l o g y  on a C o m m e r c i a l  S c a l e  
SYSTEM LEVEL : SYSTEM XFER STATUS: INNDVATIUN YR LOST RLD: 88 YR READY: 88 YR F I R S T  USED: 85 
GHTD CONTACT USED AT PLANT : Heber, CA 
DOE OPS OFFICE OPS CONTACT :P. T h r a s h  
RbD L A B  LAB DIRECTOR I R. Lacy 

R I D  F I R M  : SDGE R&D F I R M  CONTACT: R. Lacy 
PRODUCING FIRM: PRODUCER CONTACT: 

COMMENT I F i rs t  f u l l - s i z e d  S. binary plant. 

DE# ACCESS# 1447 E l e c t r i c  Sys tems :  Well Head TASK STEP8 MERIDIAN WRITES TASK STATUS: CIA 
CONTROL# 1147 I N  USE? : BEST INFO FROMI BRC Bul let ins T r a n s a c t i o n s  
I T E M  MANE : O e o t h e r m a l  E lec t r i c  Well-Head G e n e r a t o r s  
TECHNOL. TYPE I HARDWARE FUNCTION: Produce e l e c t r i c i t y  f r o m  a single w e l l .  
SYSTEM LEVEL a SUBSYSTEM XFER STATUS: INNOVATION YR LAST RbD8 YR READY: YR F I R S T  USED: 
GHTD CONTACT : R. LaSala USED AT PLANT : Puna, Hawaii  
DOE OPB OFFICE: OPS CONTACT I 
R I D  L A B  : LAB DIRECTOR I 
L A B  TECH HNGERt i A R  CONTCICT I 
RkD F I R M  1 RLD F I R M  CONTCICT8 
PRODUCING FIRM: PRODUCER CONTfiCTa 
USED B Y  : HELCO USER CONTACT : 
COMMENT : B r i e f  description, l i s t  of  p l a n t s  5 M W  lese. 

DE# 148 ACCESS# 1448 R o t a r y  S e p a r a t o r  T u r b i n e  TASK STEP: MERIDIAN WRITES TASK STATUS: AA 
CONTROL# 1148 I N  USE? 1 BEST INFO FROM: BRC Bul le t in ,  Feb. 198s a r t i c l e  
ITEM NONE : Biphase R o t a r y  S e p a r a t o r  Turbine 
TECHNOL. TYPE : HARDWARE FUNCTION1 C o n v e r t s  k i ne t i c  energy of b r ine  t o  shaft power .  
SYSTEM LEVEL I SUBSYSTEM XFER STATUS: DIFFUSION YR LAST RbD: YR RECIDY: 
GHTD CONTACT : R. L a S a l a  USED AT PLANT : R o o s e v e l t  H o t  S p r i n g s  
DO€ OPS OFFICEr OPS CONTACT : 
RLD LAR : LAB DIRECTOR : 
LAB TECH MNGER: LCIB CONTACT I 
RLtD F I R M  : B i p h a s e  T u r b i n e s  RLC) F I R M  CbNTACT: 
PRODUCINQ FIRM: B i p h a s e  T u r b i n e s  PRODUCER CONTACT: 
USED RY I Utah Power rk Light USER CONTACT : 
CC'IMMENT : W i l l  be used a t  D e s e r t  Peak (2nd Ins ta l la t ion) .  

)I+**+ PAGE: 32 

L A B  TECH HNGER: R. Lacy LAB CONTACT I Re LACY 

USED BY P SDBE USER CONTRCT D R. Lacy 

YR F I R S T  USEDi 



r-@- 
c- 

***** GEOTHERMAL TECHNOLOGIES 

DB6 149 CICCESS# 1449 H e l i c a l  S c r e w  Expander TCISK STEP: MERIDICIN WRITES TASK STATUS: CIA CONTROL# 1149 I N  USE? : BEST INFO FROM: R. L a S a l a  
ITEM NCIME 

TECHNOL. TYPE : HARDWARE FUNCTION: 
SYSTEM LEVEL ? SUBSYSTEM 
GHTD CONTACT : R. L a S a l a  USED FIT PLANT : 

R&D LAB 8 J P L  L A B  DIRECTOR : R. McKay 
LAB TECH MNGER: L A B  CONTACT 
R&D F I R M  : R&D F I R M  CONTFICT: 
PRODUCINQ FIRM: HPC PRODUCER CONTACT: 
USED BY I USER CONTACT : 
COMMENT 

DATARASE ******++* DATE: 03/19/86 

: Hel ica l  S c r e w  E x p a n d e r  

XFER STATUS: F I E L D  TESTED YR LAST R&D: 

DOE OPS OFFICE: SAN OP8 CONTCICT :A. AdduC i  
: 

: HF'C=Hydrothermal Power Co., R u n s  but leaks l i k e  a sieve. 

YR RECIDY: YR F I R S T  USED: 

DB# 153 ACCESS# 1A03 D e o p r e s s u r e d  W e l l  Head TASK STEP: WRITING CONTROL# 1153 I N  USE? : 
ITEM NCIME 

TECHNOL. TYPE I HARDWCIRE FUNCTION: C o n t r o l  geopressured we1 1s. 

SYSTEM LEVEL P COMPONENT XFER STATUS: INNOVATION VR LAST R&D: GHTD CONTACT : D. L o m b a r d  USED AT PLCINT L 

DOE UPS OFFICE: I D 0  OPS CONTCICT :S. P r e s t w i c h  
RQD LCIB : I N E L  LAB DIRECTOR I 0. Sommers 

L A B  TECH NNQER: J. R a m s t h a l e r  LAB CONTCICT : J. R a m s t h a l e r  
R&D F I R M  R&D F I R M  CONTACT: 
PRODUCING FIRM, PRODUCER CONTCICT: 
USED BY : DOE USER CONTACT : COMMENT 

DB6 154 CICCESS# 1804 O w p r @ s e u r e d  M e t h a n e  S e p a r a t o r  TASK STEP: WRITINQ 
CONTROL# 1154 I N  USE? : BEST INFO FROM: 
ITEM NCIME 
TECHNOL. TYPE I HCIRDWARE FUNCTION1 E x t r a c t  m e t h a n e  f r o m  brine. 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: F I E L D  TESTING YR LAST-RLD: 
GHTD CONTACT : D. L o m b a r d  USED CIT PLRNT : 
DOE OPS OFFICE: I D 0  OPS CONTCICT 19. Prestwich 
R&D LC\B r INEL LAB DIRECTOR : 0. Sommers 
LAB TECH MNOER: J. R a m s t h a l e r  LAB CONTCICT : J. R a m s t h a l e r  R&D F I R M  CONTCICT: R&D F I R M  

PRODUCINO FIRM: PRODUCER CONTACT: 
USED B Y  L DOE USER CONTACT : COMMENT 

BEST INFO FROM: A design handbook ,  S a n d i a ?  
I G e o p r e s s u r e d  Wellhead C o n t r o l  T e c h n b l o g y  

: Made f r o m  s t a n d a r d  industry components. 

: Geopressu r -ed  M e t h a n e  S e p a r a t o r s  

a 

: I s  a standard industry c h o k e  and s e p a r a t o r  tank. 

STEP: WRITING DB# 135 ACCESS# lROS O e o p r e n s u r e d  E lec t r i c  T u h n o l .  TASK 
CONTRMf? 1155 I N  USE? : BEST INFO FROM: EPRI  R e p o r t s  
ITEM NAME I O e o p r e s s u r e d  E l e c t r i c  T e c h n o l o g y  

TECHNOL. TYPE 8 HCIRDWARE FUNCTION: Make  e l e c t r i c i t y  a t  
SYSTEM LEVEL : XFER STATUS: F I E L D  TESTING 
GHTD CONTCICT : D. L o m b a r d  USED AT PLANT : 
DOE OF% OFFJCE: I D 0  OPS CONTACT I S .  Prestwich 
RLD L A B  8 I N E L  LAB DIRECTOR : 0. Sommers 
LOA TECH MNGER: J. R a m s t h a l e r  LAB CONTACT : J .  R a m s t h a l e r  
R I D  F I R M  : EPRI  RLD F I R M  CONTACT: E. Hughs 
PRODUCIND FIRM: PRODUCER CONTACT: 
lJSED BY : USER CONTCICT : 
COMMENT : Include: Methane ,  Hea t ,  Hydraul ic C o n v e r t o r s  

*+**+ POGE: 33 

c"". I 

geopressured w e l l s .  
YR LAST R&D: as YR 

TASK STATUS: AA 

VR F I R S T  USED: YR READY: 

TCISK STATUS: CIA 

YR READY: YR F I R S T  USED: 

TCISK STCITUS: RA 

READY: 88 YR F I R S T  USED: 



+++++ GEOTHERMAL TECHNOLOGIES DATABASE +******+* DATE: 03/19/86 

I 

DE# 159 CICCESS# 1771 ECT: S u b s i d e n c e  M o n i t o r i n g  TCISK STEP: WRITING TCISK STCITUS: AB 
CONTROL# 1159 I N  USE? : BEST INFO FROMr 0. Hooper 
ITEM NCIME : E n v i r o n m e n t a l :  S u b s i d e n c e  M o n i t o r i n g  T e c h n o l o g y  
TECHNDL. TYPE : HCIRDWARE 
SYSTEM LEVEL I SURSYSTEM XFER STATUS: YR LAST RkD: 
GHTD CONTCICT : G. Hooper USED CIT PLANT : 
DOE OPS OFFICE: SCIN OPS CONTACT 
R I D  L A B  I L a w r e n c e  Berkeley LCIB DIRECTOR : O l e h  Wares 
LCIR TECH PINGER8 LCIB CONTACT 
R t D  F I R M  I R&D F I R M  CONTACT: 
FRODUCING FIRM: PRODUCER CONTCICT: 
USED BY I USER CONTACT : 
COMMENT 

DB# 160 CICCESSH 1772 ECTg Liquid Eff luents TASK STEP: WRITINO TASK STCITUS: CICI 
CONTROL# 1160 I N  USE? : BEST INFO FRON: M. Reed 
ITEM NAME : E n v i r o n m e n t a l :  L i q u i d  Effluent C o n t r o l s  
TECHNOL. TYPE : HARDWARE FUNCT I ONr V a r  I aus 
SYSTEM LEVEL : SUESYSTEM XFER STCITUB6 DIFFUSION YR LCIST RLDs 
GHTD CONTACT I M. Reed  USED AT PLnNT : 

FUNCTION8 D e t e c t  and prevent subsidence due to draw-down. 
YR READY: YR F I R S T  USED: 

16. CIdduci  

: 

: D e s c r i b e  subsidence monitoring e q u i p m e n t  and techniques. 

YR RECIDY: YR F I R S T  USEDr 

I 

DOE OPS OFFICE: I D 0  OPS CONTACT 16. P r e J t w i c h  
RLD L A B  : INEL LAB DIRECTOR : S. S p e n s e r  

LAB CONTACT : LAB TECH MNGER: 
R I D  FIRH : R I D  F I R M  CONTACT: 
PRODUCING F I R M i  PRODUCER CONTACT: 
USED BY : Magna Power USER CONTeCT : 
CMlMENT I T r a n s f  er'P C r y s t a l  1 i z e r / C l  a r i  f i et-. 

DE# 162 ACCESS# I773 ECT: Hydrogen S u l f i d e  TCISK STEP: WRITING TASK STCITUSs CICI 
CONTROL# 1162 I N  USE? 8 BEST INFO FROM: EPRI,  ORC R e p o r t s  
ITEM NCIME 
TECHNOL. TYPE r HCIRDWARE FUNCTION: 
SYSTEM LEVEL : SUBSYSTEM XFER STCITUSI F I E L D  TESTING YR LAST RLD: YR READY: YR F I R S T  USEDi 
GHTD CONTACT : G. Hooper USED C\T PLCINT I T h e  Geysers 

R&D LCIB : LAB DIRECTOR I 

R t D  F I R M  I RLD F I R M  CONTCICTI 
PRODUCINO FIRM: PRODUCER CONTACT[ 
USED BY n P B L E  USER CONTACT : 
COMMENT I SAN: PLECISE SELECT tx TASK CIN AUTHOR FOR T H I S  ITEM. O.HUOPER. 

: Hydrogen S u l f i d e  E m i s s i o n s  C o n t r o l  T e c h n o l o g y .  

DOE OPS OFFICEr SAN OPS CONTCICT IC). AddUCi 

LCIP TECH HNGER: LAB CONTACT f 

DE# 163 a c c E s s #  9763 
CONTROL# 1163 IN USE? I 
ITEM NCIWE I E n v i r o n m e n t a l  
TECHNDL. TYPE : HCINDB0Mr.S 
SYSTEM LEVEL 0 
GHTD CONTACT I 
DOE OP8 OFFICE: I D 0  
RLD LCIR ' : 
LCIE TECH MNGER: 
RLrD F I R M  : Escor, Inc. 
FRODUCING FIRM: 
USED BY : 
COMMENT L 

Envir. C o n t r o l  T e c h n o l o g y  TASK STEP: F /LLBT 
BEST INFO FROM: N T I S  R e p o r t  
Control T e c h n o l o g y  for G e o t h e r m a l  Energy 

FUNCTIONS 
XFER STATUS: YR LCIST R&D: 
USED QT PLCINT : 
OF'S CONTACT IS. Preetwich 
LAB DIRECTOR I 
LAB CONTCICT : 
R I D  F I R M  CONTCICT: R. Zimmerman 
PRODUCER CONTACT: 
USER CONTACT I 

S t a t u s  cost of current technology 

TASK STATUS: CIAC 

VR READY: R4 YR F I R S T  USED: 
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DB* 164 ACCESS# 8864 G e o p r e s s u r e d  Wells D a t a b a s e  TASK STEP: WRITING TASK STATUS: AA 
CONTROL# 1164 I N  USE? : BEST INFO FROM: U. T e x a s  a t  A u s t i n  
ITEM NAME a G e o p r e s s u r e d  Zone Wells D a t a b a s e  
TECHNOL. TYPE I: DATABASE FUNCTIONS Locations and data on about 6000 w e l l s .  
SYSTEM LEVEL : SUBSYSTEM XFER STCITUS: DIFFUSION 
GHTD CONTACT : D. L o m b a r d  USED AT PLANT : 
DOE OPS OFFICEr I D 0  
R&D L A B  : I N E L  LAB DIRECTOR a Q. Sommers 
LAB TECH MNGER: J. R a m s t h a l e r  LAB CONTACT 1 J. R a m s t h a l e r  
R&D F I R M  I U. Texas ,  A u s t i n  R&D F IRM CONTACT: K. S e p c h r n o o r i  
PRODUCINO FIRM: PRODUCER CONTACT: 
USED BY USER CONTACT I 
COMMENT f e w  years ago. Used t o  map O.P. zones. 

DB# 165 ACCESS# BSOl D i r e c t  H e a t  Projects D a t a b a s e  TASK STEP¶ MERIDIFIN WRITES TCISK STATUS: CIA 
CONTROL# 1165 I N  USE? : BEST INFO FROM: M e r i d i a n :  B l a c k e t t ,  S a t r a p e  
ITEM NAME : GTD D i r e c t  Heat P ra jec ts  D a t a b a s e  
TECHNUL. TYPE : DATABASE FUNCT I ON I: 
SYSTEM LEVEL : SYSTEMS XFER STATUS: DIFFUSION VR LAST RLD: 85 YR READY: €39 YR F I R S T  USED: 
GHTD CONTACT : L. Pratsch USED AT PLANT : 
DOE OPS OFFICE; OPS CONTCICT : 
R&D LaB : LFIB DIRECTOR : 
LAB TECH MNGER: LAB CUNTACT D 
RScD F I R M  I M e r i d i a n  C o r p  t i o n  R&D F I R M  CONTACT: 8. Blacket t  
PRODUCING FIRM: PRODUCER CONTACT$ 
USED BY I) USER CONTBCT : 
COW WENT D T e c h n o l o g y  T r a n s f e r  Product. R e a d y  l a t e  1985. 

DBb 166 ACCESS# 3166 C a s c a d e s  E x p l o r a t i o n  Technol. TASK STEP8 F /L IST /STEM TASK STATUS: A(SC)FA 
CONTROL# 1166 I N  USE? : Y BEST INFO FROM: R. Toms, M. Reed, P.M. Wright 
ITEM NAME E x p l o r a t i o n  T e c h n o l o g y ,  R a i n  C u r t a i n  
TECHNOL. TYPE : PROCES FUNCTIONt D e f e c t  hot reservoirs beneath cool ground w a t e r .  
SYSTEM LEVEL : SYSTEM XFER STATUS: DIFFUSION YR LCIST RID: YR READY: RS YR F I R S T  USED: 85 
GHTD CONTCICT : M. R e e d  USED AT PLANT I 
DOE OPS OFFICE: I D 0  OF'S CONTACT IS. Prsstwich 
R&D L A B  : UURI IESL  LAB DIRECTOR : P.M. Wright 

RLD F I R M  : RLD F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTCICT: 
USED BY : USER CONTCICT : 
COMMENT : D r i l l i n g  of three areas in O r e g o n  C a s c a d e s  

DE# 167 ACCESS# €3110 ascadem R a n g e  O e o p h y s i c s  TASK STEPS MERIDIAN WRITES TASK STATUS: CIA 
CDNTROLif 1167 I N  USE? : BEST INFO FROPl: Don  K l i c k ,  U.S.G.S., Washington D.C. 
ITEM N&ME r R e s u l t s  of C a s c a d e s  Range  G e o p h y s i c s  e x p e r i m e n t s .  
TECHNOL. TYPE s DATCIBCISE FUNCTION: 
SYSTEM LEVEL I SUBSYSTEM XFER STATUS: YR LAST RLD: YR RECIDY: YR F I R S T  USED: 
GHTD CONTfiCT x M. Reed  USED AT PLANT : 
DOE OP9 OFFICE: OPS CONTCICT : 
R t D  L A B  : U.S.G.S. LAB DIRECTOR I D. K l i C k  
LAB TECH PINGER: D. K l i c k  LllB CONTACT : D. K l i c k  
R&D F I R M  : R&D F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT : Per R. Toms, 2/25/85 

++it*+ PAGE: 35 

YR LAST RLD: YR READY: YR F IRST USED: 

OF'S CONTCICT t P .  Brnokshire 

LAB TECH MNGER: P.M. Wright LAB CONTACT t P.M. Wright 

~ ~- 
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DB# 168 ACCESS# 9468 G e o t h e r m a l  W e l l  D e s i g n  Handbk. TASK STEPI F / L I S T / I T E M  TASK STFITUS: CICICIFA 
CONTROL# 1168 I N  USE? : BEST INFO FROM: 
ITEM NCIME I 2-Phase F l o w  Engineering Handbook, w i t h  M o d e l s  
TECHNOL. TYPE % HCINDBOOK FUNCTION: D e s i g n  t oo l  for wells producing t w o - p h a s e  br ine 
SYSTEM LEVEL : DESIGN XFER STATUS: YR LAST RtD: BO YR READY: 80 YR F I R S T  USED: 
GHTD CONTCICT : R. LaSaln USED CIT PLANT : D e s e r t  Peak 
DOE OPS OFFICE: SCIN 
R1D LOB I None LFIB DIRECTOR 8 
LAR TECH MNGER: LCIB CONTACT S 
R1D F I R M  : Denver Rsch. Inst. R&D F I R M  CONTCICTn 3. B u t t  
FRODUC I NG F I RM# PRODUCER CONTRCT: 
USED B Y  : USER CONTACT P 
COMMENT 

DR# 171 ESS# 8271 U s e r - C o u p l e d  D r i l l i n g  TFISK STEP: F / L I B T / I T E M  TASK STATUS: ACICIFA 
CONTROL# 1171 I N  USE? : Y BEST INFO FROMn L e w  PratschIP. Wright 
ITEM NAWE a1 U s e r - C o u p l e d  D r i l l i n g  Pro jects  
TECHNOL. TYPE : DATCIBASE FUNCTIONS D a t a b a s e  of results, a t  UURI. 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: DIFFUSION YR LAST R&D: 82 YR RECIDY: 81 YR F IRST USED! 81 
GHTD CONTCICT r L. Fratsc USED CIT PLANT : 
DOE OPS OFFICE: I D 0  OPS CONTACT : S. P r e s t w i c h  
R&D LCIB .: UVRI /ESL  LAB DIRECTOR x P.M. Wright 
LAB TECH MNGER: P.M. Wright LCIB CONTCICT : P.M. Wright 
RLD F I R M  I UURI RLD F I R M  CONTACT: P.M, Wright 
PRODUCING FIRH: PRODUCER CONTFICT: 
USED BY a Various USER CONTCICT : 
COMMENT : E m p h a s i z e  database of results. 

DB# CCESS# 8272 I n d u s t r y - C o u p l e d  D r i l l i n g  TASK STEPt F / L I S T / I T E M  TASK STRTU58 CICIRFCI 
CONTROL# 1172 I N  USE? : Y BEST INFO FROM8 L e w  PratschIP. Wright 
ITEM NRME I DOE G e o t h e r m a l  I n d u s t r y - C o u p l e d  D r i l l i n g  
TECHNOL. TYPE Z DATABASE FUNCTION: D a t a b a s e  of d r i l l  results, geologic, geochem. geophys. resea 
SYSTEM LEVEL 8 SUBSYSTEM XFER STCITUS: DIFFUSION YR LAST R&D: 80 YR READY: 77 YR F IRST USED: 77 
GHTD CONTACT : L. Pratsch USED CIT PLCINT : 
DOE OPS OFFICE: I D 0  OPS CONTCICT : S. P r e s t w i e h  
R t D  L A B  g UURI /ESL LAB DIRECTOR : P.M. Wright 
LAB TECH MNGERi P.MI Wright LAB CONTCICT : D.L. Nelson 
R&D F I R M  : UURI  R I D  F l R M  CONTCW=T: P. Wright 
FRODUCIND FIRMI PRODUCER CONTACT: 
USED BY : USER CONTCICT : 
COMMENT : E m p h a s i z e  database of results. XREF#1171. 

DB# 173 ACCESS# 9673 M a t e r i a l s  S e l e c t i o n  Handbook TCISK STEP: F / L I S T / I T E M  TASK STATUS# AAAFA 
CONTROL# 1173 I N  USE? : Y BEST INFO FROHP Handbook  i t s e l f .  We have i t .DOE/RA/27026 
ITEM NCIME I M a t e r i a l s  selection guide1 ines for  g e o t h e r m a l  energy ut1 .?iys 
TECHNOL. TYPE I HANDBOOK FUNCTION: Increase m a t e r i a l s  1 i f  e t i m e  i n  g e o t h e r m a l  appl ications. 
SYSTEM LEVEL I MCITERICILS XFER STATUSI DIFFUSION YR LAST RLD: 81 VR REFIDY: R l  YR F I R S T  USED! 81 
GHTD CONTPlCT : R. LaSala USED AT PLCINT : 
DOE OPS OFFICE: SAN OPS CONTACT ;A. A d d u c i  
RPID LCIB : R r o o k h a v e n  LAB DIRECTOR a N. S a m i o s  
LAB TECH MNGER: L. K u k a c k a  LCIB CONTACT I W. M a r c u s e  
RtcD F I R M  : R a d i a n  C o r p o r a t i o n  RQD F I R M  CONTACT6 F. Ellis 
PRODUC I NG F I RM: FRODUCER CONTCICTr 
USED BY : USER CONTACT s 
COMMENT : used by U.S. and foreign countries 

+++++ PAGES 36 

OFS CONTACT :A. A d d u c i  

Used t o  desi gn D e s e r t  Peak brine p i  pe l  i nes. 
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DB# 174 RCCESSf) 9674 C o r r o s i o n  Handbook TCISK STEP: F / L I S T / I T E M  TASK STCITUS: CIAAFA 
CONTROL# 1174 I N  USE? : Y REST INFO FROM: Handbook i t s e l f ,  DO€/SF/llSOJ-l 
ITEM NCIME : C o r r o s i o n  R e f .  f o r  O e o t h e r m a l  D a w n h o l e  M a t e r i a l s  S e l e c t i o n  
TECHNOL. TYPE : HANDBOOK FUNCTION; Increase m a t e r i a l s  l i f e t i m e .  
SYSTEM LEVEL : MCITERIALS XFER STATUS: DIFFUSION YR LCIST R&D: 83 YR RECIDY: 83 YR F I R S T  USED: 83 
GHTD CONTACT : R. L a S a l a  USED AT PLCINT 1 
DOE OPS OFFICE: SFIN OPS CONTACT :A. CIdduci  
R&D LCIB : Brookhaven L O B  DIRECTOR I N. S a m i o s  
LAR TECH MNQER: L. K u k a c k a  LOB CONTCICT I W. M a r c u s e  
RQD F I R M  t R a d i a n  C o r p o r a t i o n  RLD F I R M  CONTACT: P. E l l i s  
PRODUCINO FIRM: PRODUCER CONTACT: 
USED BY : USER CONTCICT 1 
COMMENT : Used by U.S. a n d  foreign countries 

I 

5 G e o t h e r m a l  D r i l l i n g  Org. TASK STEP8 WRITING TASK STFITUS: CIA 
BEST INFO FROM: OD0 M i n u t e s  and R e p o r t s  

ITEM NCIWE : G e o t h e r m a l  D r i l l i n g  Org. Projects 
TECHNOL. TYPE I HARDWARE 
SYSTEM LEVEL : SUBSYSTEM XFER STCITUS: INNOVCITION YR L W T  RID: 
GHTD CONTACT : R. L a S a l a  USED AT PLCINT : 
DOE OPS OFFICE: CILO OPS CONTCICT aG. T e n n y s o n  
R I D  LAB : S a n d i a  LCIB DIRECTOR : R. T r a e g e r  
LAB TECH MNGERi J. K e l s e y  LC\B CONTCICT a J. K a l s e y  
R&D F I R M  : R&D F I R M  CONTCICT: 
PRODUCING FIRM; PRODUCER CONTCICT: 
USED BY : USER CONTPlCT I 
COMMENT : e are m i n u t e s  and reports. Bet t h e m  f r o m  J. K e l s e y .  

FUNCTION: C o o p e r a t e  on Evaluation of D r i l l i n g  T e c h n o l o g y  
YR RECIDV: YR F I R S T  USED: 

1371 Hybrid C o r i n g  B i t  TASK STEP: F / L I S T / I T E M  TASK STfiTUSx CICIAFCI 
Y BEST INFO FROM: LCINL - Late 1984 

8 Hybrid Hard Roc  
FUNCT I ON: 
XFER STATUS: DIFFUSION YR LCIST R&D: 77 YR READY3 77 YR F I R S T  USED: 77 

GHTD CONTACT : J. R a n n e l s  USED AT PLANT I 
DOE OPS OFFICE: CILO OFS CONTCICT :G. T e n n y s o n  
R&D LCIB 1 LANL LAB DIRECTOR 1 J. Whetton 
LAB TECH M E R :  LOB CONTACT : J. S c h i l l e  
R&D F I R M  I S m i t h  T o o l  Co. RLD F I R M  CONTACT: W.M. Bakw 
PRODUCING FIRM: S m i t h  T o o l  Co. PRODUCER CONTCICT: W.M. Baker 
USED BY : USER CONTCICT : 
COMMENT : 

DB# 179 CICCESS# 1375 High-Temp. Jars TASK STEP: F / L I S T / I T E M  TRSK STCITUS: cIAAFC\ 
CONTROL# 1179 IN  USE? I Y BEST INFO FROM: LRNL - Late 1984 
ITEM NRME 1 H i g h - T e m p e r a t u r e  Jars 
TECHNOL. TYPE a HFIRDWARE FUNCTION: Used as j a r r i n g  tools i n  d r i l l i n g  a s s e m b l i e s  
SYSTEM LEVEL : COMPONENT XFER STATUS: DIFFUSION YR LAST RLD: 81 YR RECIDY: 81 YR F I R S T  USED: 81 
GHTD CONTCICT 1 J .  R a n n e l s  USED AT PLCINT I 
DOE OPS OFFICE: ALO OF6 CONTACT 10. T e n n y s o n  
RID LRE : LCINL LAB DIRECTOR : J. Whetton 
LCIR TECH MNGER: LCIR CONTCICT 
R&D F I R M  r Houston Engineering* RLD F I R M  CbNTCICTx D. Webb 
PRODUCING FIRM: Houston Enqinecring* PRODUCER CONTCICT: D. Webb 
USED BY : USER CONTCICT : 
COMMENT : A l s o  Rowen Tools, Inc., also gen. a v a i l .  thru c o m m . c a t a l o g s  

***** F'AOE: 37 

: J. R o w l e y  

_. __ - 



I+**** GEOTHERMAL TECHNOLOGIES DATCIBASE ***wmww DATE: 03/19/86 

DE# 180 ACCESS# 1377 High-Temp. C a s i n g  Packers TCISK STEP: F / L I S T / I T E M  TASK STATUS: AAAFA 
CONTROL# 1180 I N  USE? z Y PEST INFO FROM: LAM. - Late 1984, O T I S  Engineering R&D 

a H i g h - T e m p e r a t u r e  C a s i n g  Packers 
YPE : HARDWCIRE FUNCTION: Used i n  both Phase I 1  Hel ls a t  Fenton H i l l .  
EL : COMPONENT XFER STATUS: F I E L D  TEST YR LAST RtD: A 3  YR READY: 83 YR F I R S T  USED: 82 

GHTD CONTACT : J. R a n n e l s  USED AT PLANT : 
DOE OPS OFFICE8 CILO OPS CONTACT 10. T e n n y s o n  
ROD L A E  8 L A W  LAR DIRECTOR : J .  Whetton 

LIIB CONTCICT : D. D r e e r r e r  L A B  TECH MNGERi 
RLD F I R M  I O T I S  RLD, D a l l a s ,  TX RLD F I R M  COMACTt  D. T a y l o r  - 
PRODUCINO FIRM: O t i s  E n g i n e e r i n g  PRODUCER CONTCICT: D. fay1 or 
USED BY : Union G e o t h e r m a l  USER CONTACT : 
COMMENT r * O u i b e r s o n / D r e s s c r  Industries & O t i s  Engineering Corp .  

DR# 181 ACCESS# 1379 High Temp. F lu id  S a m p l e r  TCISK STEP: F / L l S T / I T E M  TASK STATUS: IICICIFA 
CONTROL* 1181 I N  USE? t Y BEST INFO FROM# LANL - Late 1984 
ITEM NCIHE : H i g h - T e m p e r a t u r e  F l u i d  S a m p l e r  
TECHNOL. TYPE : HARDWARE FUNCTION* Used i n  h y d r o t h e r m a l  w e l l s  and seaf l o w  vents. 
SYSTEM LEVEL COMPONENT XFER STATUS: DIFFUSION YR LAST RtD: 77 YR READY: 77 YR F I R S T  USED8 77 
GHTD CONTACT : J. R a n n e l s  USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :O. T e n n y s o n  
R&D L A B  8 LANL LAB DIRECTOR : J. Whetton 
LCIB TECH MNGER: L A B  CONTACT i 8. Dennis 
RLD F I R M  : R I D  F I R M  CONTCICTr 
PRODUCING FIRM8 PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT : 

DB# 192 CICCESS# 1382 Fluid Infectors TASK STEP; F/LIST/ITE?I TASK STATUS8 AAAFA 
CONTROL# 1182 I N  USE? I Y BEST INFO FROM8 LANL - Late 1984 
ITEM NRME I Flu id  In jectors 
TECHNOL. TYPE : HARDWCIRE FUNCTION8 T o  i n jec t  dyes & chem. reac t ive  or rad ioact ive tracers. 
SYSTEH LEVEL 8 COMPONENT XFER STflTUS: DIFFUSION 
GHTD CONTACT 1 J. R a n n e l s  U!XD CIT PLANT : 
DOE UPS OFFICE: ALO OPS CONTCICT rO. T e n n y s o n  
RSD L A B  I LANL LCSR DIRECTOR # J .  Whetton 
LAB TECH MNGER: L A B  CONTACT . : & D e n n i s  
RLD F I R M  : RLD F IRM CONTACT: 
PRODUCINO FIRM: PRODUCER CONTACT: 
USED BY 1 USER CONTACT a 
COMMENT I 

DE# CICCE 1383 Downho le  A c c e l e r o m e t e r  S o n d e  TASK STEP: F / L I S T  TASK STATUS: ARC 
CONTROL# 1183 I SE? : Y EEST INFO FROM: LANL - Late 1984 
ITEM NCIME : D o w n h o l  e A c c e l  e r o m e t e r  Sonde 
TECHNOL. TYPE : HCIRDWCIRE FUNCTION8 For acoustic mapping f r o m  inc l ined we l lbo remi .  
SYSTEM LEVEL 8 COMPONENT XFER STATUS: DIFFUSION 
GHTD CONTACT : J .  R a n n e l s  USED AT PLANT 8 
DOE OPS OFFICE: ALO OPS CONTACT rO. T c n n y s o n  
R t D  L A B  : LCINL LAD DIRECTOR 8 J .  Whetton 
LAE TECH MNGER: LF\B CONTCICT : 8. D e n n i s  
R I D  F I R M  I R I D  F IRM CONTACT: 
PRODUCING FIRM: PRODUCER CONTACTS 
USED BY : USER CONTACT # 
COMMENT : 

*+++* PAGE: 38 

YR F I R S T  USED: YR LAST R&D: VR READY: 

YR F I R S T  USED: YR LAST RLD: YR READY: 
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DB# 184 ACCESS# 1384 D e t o n a t o r  C I c o u s t i c  S o u r c e  TASK STEP: F / L I S T / I T E M  TASK STATUS: CICICIFCI 
CONTROL# 1184 I N  USE? : Y BEST INFO FROM: LCINL - Late 1984 
I T E M  NCIME I D e t o n a t o r  C I c o u s t i c  S o u r c e  
TECHNOL. TYPE : HCIRDWCIRE FUNCTION: Provides an acoustic signal for  geophone ca l ib ra t ion .  
SYSTEM LEVEL : COMPONENT XFER STCITUS: DIFFUSION YR LAST R&D: , YR RECIDY: YR F I R S T  USED: 
GHTD CONTCICT : J. R a n n e l s  USED FIT PLCINT : 
DOE OPS OFFICE: CILO OPS CONTCICT :G. T e n n y s o n  
R&D LcIe t LCINL LCIB DIRECTOR : J .  Whetton 
LAB TECH MNGER: LCIB CONTCICT : B. D e n n i s  
R&D F I R M  I RLD F I R M  CONTCICTi 
PRODUCING FIRM: R e y n o l d s  Industries PRODUCER CONTCICT: 
USED BY C USER CONTCICT : 
COMMENT : 

DB# 185 ACCESS# 1385 Downho l  e E x p l o s i v e  D e v i c e s  TCISK STEP: F / L I S T / I T E M  TCISK STCITUS: WCIFA 
CONTROL# 1185 I N  USE? : Y BEST INFO FROM: LAM,  - Late 1963 
ITEM NAME : D o w n h o l  e E x p l  os1 ve D e v i  ces 
TECHNOL. TYPE Z NCIRDWARE 
SYSTEM LEVEL : COMPONENT XFER STATUS: DIFFUSION YR LAST RbD: YR RECIDY: . YR F I R S T  USED: 
GHTD CONTACT : J .  R a n n e l s  USED AT PLANT : 
DOE OPS OFFICE: CILO OPS CONTACT :a. T e n n y s o n  
RLD LCIB : LCINL LCIR DIRECTOR 8 J. Whetton 
LCIB TECH MNGER: LCIB CONTACT : B. D e n n i s  
R t D  F I R M  : RLD F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTRCT: 
USED BY t USER CONTACT I 
COMMENT I 

DB* 186 CICCESSII 1386 CIrm C a I i p e r  T o o l  TASK STEP: F/L I ST/ I TEM TASK STCITUS: CIACIFCI 
CONTROL# 1186 I N  USE? I Y BEST INFO FROMr LCIM, - Late 1984 
ITEM NCIME : T h r e e - I n d e p e n d e n t - A r m  C a l i p e r  T o o l  
TECHNOL. TYPE : HFIRDWFIRE 
SYSTEM LEVEL I COMPONENT XFER STCITUS: DIFFUSION YR LCIST R&D: YR READY: YR F I R S T  USED: 
GHTD CONTCICT : J .  R a n n e l s  USED CIT F'LCINT : 
DOE OPS OFFICE: CILO OPS CONTACT :G.  T e n n y s o n  
RArD Lt4R : LANL LAB DIRECTOR : J. Whetton 
LCIB TECH MNGER: LAB CONTCICT a 8. D e n n i s  
RBD F I R M  : RbD F I R M  CONTACT: 
PRODUCING FIRMS PRODUCER CONTCICT: 
USED BY I USER CONTRCT 8 
COMMENT : 

DB1) 107 ACCESS# 1387 Gamma Ray D e t e c t o r  TASK STEPr F / L I S T / I T E M  TCISK STCITUS: CIAAFCI 
CONTROL# 1387 I N  USE7 : Y BEST INFO FROM: LANL 
ITEM NCIME I D o w n h o l e  Qamma Ray  D e t e c t o r  
TECHNOL. TYPE I HCIRDWCIRE FUNCTION: Well logging & w/radioactive t racers for  f l u i d  f l o w  investi .  
SYSTEM LEVEL : COMPONENT XFER STCITUS: DIFFUSION YR LCIST R&D: YR RECIDY: YR F I R S T  USED: 
GHTD CONTCICT I J. R a n n e l s  USED CIT PLCINT : 
DOE OPS OFFJCE: CILO UPS CONTACT :G. T e n n y s o n  
RLD LaB : LANL LAB DIRECTOR : J. Whetton 
LCIR TECH MNGER: LCIB CONTACT I E?. D e n n i s  
R&D F I R M  : RStD F IRM C6NTCICT: 
PRODUCING FIRM: PRODIJCER CDNTCICT: 
USED BY I USER CONTACT L 
COMMENT : 

+++it+ FCIRE: 39 

FUNCTIONa I n i t i a t e  f ractur ing,  a i d  i n  s ide-tracking & cut stuck pipes. 

FUNCTION: E x a c t  m e a s u r e m e n t  of borehole/sensitive inspection of casing 

,- 

1 ____ ------- 
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++++* GEOTHERMAL TECHNOLOGIES 

DB# 188 ACCESS# 1388 
CONTROL# 1188 IN USE? : Y 
ITEM NAME : T e m p e r a t u r e  
TECHNOL. TYPE : HARDWARE 
SYSTEM LEVEL D COMPONENT 
GHTD CONTACT t J. R a n n e l s  
DOE OPS OFFICE: ALO 
RLD LAB : LANL 
LAB TECH MNGER: 
R&D F I R M  1 
PRODUCIND FIRM: 
USED BY : 
C 0 M M E N T : c  

T e m p e r a t u r e  Probes TASK STEP: F I L I S T I I T E M  TASK STATUS: AAAFA REST INFO FROM: LANL - Late 1984 
Probes 

FUNCTION: 

XFER STATUS: DIFFUSION YR LAST RLD8 YR READY8 USED AT PLANT : 
OPS CONTACT :Q.  T e n n y s o n  
LAB DIRECTOR : J. Whetton 
LAB CONTACT : E. D e n n i s  
RLD F I R M  CONTACT: 
PRODUCER CONTACT: 
USER CONTACT : 

For w e l l  logging 8t i den t i f y ing  f l u i d  f l o w  i n  & out of w e l l .  
YR F I R S T  USED: 

4 

L.UL n r  Locaror 
9 V BEST INFO FROM: L A M ,  

l a r  Locator 

TASK STEP: F / L I S T  

DE# 190 ACCESS# 1390 Heat 

ITEM NAME 
TECHNOL . TYPE 
SYSTEM LEVEL : COMPONENT 
GHTD CONTACT : J. R a n n e l s  
DOE OPS OFFICE: ALO 
R&D LOR I LANL 
LAB TECH MNGERa 

PRODUCINO FIRM: 

CONTROL# 1190 IN USE? I Y BEST 

R&D F I R M  : 

USED BY : 
COMMENT : 

Pipes TASK 
INFO FROM8 LAM,  - Late 1984 

FUNCTION: T r a n s p o r t  heat f r o m  
XFER STATUS8 DIFFUSION 
USED AT PLANT I 

OPS CONTACT 16. T e n n y s o n  
LCIB DIRECTOR : J. Whetton 
LAB CONTACT 
RLD F I R M  CONTACT8 
PRODUCER CONTACT: 
USER CONTACT : 

: 

TASK DE# 191 ACCESS# 1391 Oeophonea  
CONTROL# 1191 I N  USE? : Y BEST INFO FROM: LANL 
ITEM NAME 
TECHNOL. TYPE t HARDWARE FUNCTION: 
SYSTEM LEVEL t COMPONENT XFER STATUS: DIFFUSION 
GHTD CONTACT : J. R a n n e l s  USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :G. T e n n y s o n  
RLD LAB 8 LANL LAB DIRECTOR : J. Whetton 
LAD TECH MNGER: LAE CONTACT : E. DENNIS R&D F I R M  8 M a r k  Products U.S. RtiD F I R M  WNTACT: 
PRODIJC I N G  FIRM: Mar  I: Produc t s U. S. PRODUCER CONTACT : 
USED BY t USER CONTACT 8 
COMMENT : 

2 D o w n h o l e  A c o u s t i c  Sonde-Geophones 

STEP: WRITING 

source t o  sink 
YR LAST R&D: 

STEP: != /L IST  

YR LAST RLD: 

for 
YR 

wi 

78 

TASK STATUS: AAC 

depth reference. 
READY: YR F I R S T  

TASK STATUS: CIA 

th in  the dewars .  
YR READY: YR F I R S T  

YR 

TASK STATUS: AAC 

READY8 78 YR F IRST 

USED: 

USED : 

USED: 78 

**+++ PAGE: 40 



+++M GEOTHERMAL TECHNOLOGIES DATABASE +*)+*+**+* DATE: 03/19/86 

DE8 192 ACCESS# 1392 Hi gh-Temp. EKpl osi ves TASK STEP; WRITINB 
CONTROL# 1192 I N  USE? : Y BEST I N F O  FROM: LANL - Late 1984 
ITEM NOME : H i g h - T e m p e r a t u r e  T c r m a l l y  S t a b l e  C h e m i c a l  E x p l o s i v e s  
TECHNOL. TYPE : HARDWARE FUNCTION: Used as d o w n h o l e  e x p l o s i v e  devices. 
SYSTEM LEVEL : COMPONENT XFER STATUS, DIFFUSION YR LCIST RtD: 
GHTD CONTACT : J. R a n n e l s  USED CIT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :b. T s n n y s o n  
R ~ D  L A B  : LCINL LAB DIRECTOR : J. Whetton 
L A B  TECH MNQER: L4B CONTACT : 
R t D  F I R M  I R&D F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTFICT: 
USED BY I USER CONTACT : 
COMMENT a cllso developed by U.S. A i r  Force. 

DE# 193 clCCESS8 4293 B e a r i n g j S e a l  T e s t  F a c i l i t y  TCISK STEP: WRITING 
CONTROL8 1193 I N  USE? c N E S T  INFO F R W :  Sandia A n n u a l  R s p w t s  
ITEM NCIME : High Pressure T e m p e r a t u r e  B e a r i n g / S e a l  P a c k a g e  T e s t  F a c i l i t y  
TECHNOL. TYPE : TEST F A C I L I T Y  FUNCTION: 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: YR LAST RtcD: 83 
GHTD CONTACT : R. L a S a l a  USED AT PLCINT I 
DOE OPS OFFICE: ALO OPS CONTACT :Q. T e n n y s o n  
RSD m e  : S a n d i a  LAB DIRECTOR : R. T r a e g e r  
L A B  TECH MNGER: 3. K e l s e y  LAB CONTACT I J .  K e l s e y  
RLD F I R M  : T e r r a  Tek R t D  F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT8 
USED RY : USER CONTRCT : 
C 0 M M E N T 

DBb 194 ACCESS8 4294 Laboratory D t i l l i n q  R i g  TCISK STEPt WRITINQ 
CONTROL# 1194 I N  USE? I Y BEST INFO FROM: S a n d i a  Ckrnual R e p o r t s  
ITEM NAME : Laboratory D r i l l i n g  R i g  
TECHNOL- TYPE TEST F A C I L I T Y  FUNCTION: T e s t  d r i l l  b i t  m e c h a n i c s .  
SYSTEM LEVEL I SUBSYSTEM XFER STATUS: YR LAST R&D: 
GHTD CONTACT : R. L a S a l a  USED CIT PLCINT I 
DOE OPS OFFICE: ALO OPS CONTACT :a. T e n n y s o n  
R t D  LAB a S a n d i a  LAB DIRECTOR I R. Traeger 
LtlB TECH MNGER: J. K e l s e y  LAB CONTACT : J. K e l s e y  
R&D F I R M  I R t D  F I R M  CONTACT: 
PRODUCINB FIRM: PRODUCER CONTACT: 
USED BY I USER CONTACT : 
COMMENT : Under modification, 1985. 

DB8 199 CICCESS# 4295 S u r f a c t a n t  T e s t  F a c i l i t y  TASK STEP: WRITINQ 
CONTROL# 1195 I N  USE? a N BEST INFO FROMI S a n d i a  A n n u a l  R e p o r t s  
ITEM NAME : Foam Surfactant Screening C I p p a r a t u s  
TECHNOL. TYPE : FUNCTION: 
SYSTEM LEVEL : XFER STATUS: YR LAST R&D: BO 
GHTD CONTCICT : R. LaSala USED AT PLANT I 
DOE OPS OFFICE8 ALO UPS CONTACT :G .  T e n n y s o n  
R%D LAB : S a n d i a  LAB DIRECTOR : R. T r a e g e r  
LAB TECH MNGERt J. Ke'lsey LCIE CONTACT P J .  K e l s e y  
R&D F I R M  : R.*D F I R M  CbNTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT : N o t  used s i n c e  1980. 

+++++ PfiGE: 41 

: 

TASK STATUSI &A 

YR READY: YR F I R S T  USED: 

TASK STATUS8 AA 

YR READY: YR F I R S T  USED: 

TASK STATUS: ACI 

YR READY; YR F I R S T  USED: 

TASK STATUS: AA 

VR READY: YR F I R S T  USED: 
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+I(+** GEOTHERMCIL TECHNOLOGIES DATFIRASE **+***+*+ DATE: 03/19/06 

TASK STATUS: AA STEP: WRIT IN0 DEI# 196 FICCESSJI 4296 
CONTROL# 1196 I N  USE? : Y 
ITEM NAME : Foam A u t o c l a v  
TECHNOL. TYPE : 
SVSTEM LEVEL 3 
GHTD CONTACT : R. L a S a l a  
DOE OPS OFFICE: ALO 
RPD L A B  : S a n d i a  
LAB TECH MNGERa J. K e l s e y  
RPD F I R M  1 
PRODUCING FIRM: 
USED BY : 
COMMENT : 

DB# 197 ACCESS# 4297 * 
CONTROL# 1197 I N  USE? : Y 
ITEM NAME : Foam R h e o l o g y  
TECHNOL. TYPE I 
SVSTEM LEVEL : 
GHTD CONTACT 8 R. LaSala 
DOE OPS OFFICE: A t 0  
RPD LAB : Sandia 
LAB TECH MNGER: J. K e l s e y  
R&D F IRM 
PRODUCING FIRM: 
USED BY 

: 

I 

COMMENT : 

Foam F I u t o c l a v e  T e s t  F a c i l i t y  TASK 
BEST INFO FROM: S a n d i a  A n n u a l  R e p o r t s  

e T e s t  Faci 1 i t v  
FUNCTION# 
XFER STATUS: 
USED FIT PLANT : 
OPS CONTACT rG. T e n n y s m  
L A B  DIRECTOR : R. T r a e g e r  
L A B  CONTACT : J. K e l s e y  
R&D F I R M  CONTACT: 
PRODUCER CONTACT: 
USER CONTACT : 

YR LAST RLD: VR READV: YR F I R S T  USED: 

Foam 
BEST 
T e s t  

R h e o l  ogy T e 5 t  R i g  TCISK 
INFO FROM: Sandia A n n u a l  R e p o r t s  
Faci 1 i t v  

STEP: WRITING 

FUNCTION: 
XFER STATUS: 
USED AT PLANT : 
OPS CONTACT :O. T e n n y s o n  
L A B  DIRECTOR I R. Traeger 
L A B  CONTCICT : J .  K e l s e y  
R t D  F I R M  CONTACT: 
PRODUCER CONTACT: 
USER CONTCICT : 

VR LAST R&D: YR READY: VR F IRST USED: 

TASK H e a t  T r a n s f e r  T e s t e r  
INFO FROM: S a n d i a  A n n u a l  R e p o r t s  
T e s t  Faci 1 i t y  

FUNCTION: 
XFER STCITUS: 
USED AT PLANT : 
OPS CONTCICT :G. T e n n y s o n  
LAB DIRECTOR : R. T r a e g e r  
LCIB CONTACT : J. K e l s e y  
R&D F I R M  CONTACT: 
PRODUCER CONTACT: 
USER CONTACT : 

TASK DE# 199 ACCESS# 4299 L o s t - C i r e .  M a t e r .  T e s t  R i g  
CONTROL# 1199 I N  USE? : V BEST INFO FROM: S a n d i a  A n n u a l  R e p o r t s  
ITEM NAME 

TECHNOL. TYPE : FUNCTION: 
SYSTEM LEVEL : XFER STCITUS: 
GHTD CONTACT : R. L a S a l a  USED AT PLANT : 
DOE OPS OFFICE: ALO OPS CONTACT :G.  T e n n y s o n  
RBD LCIB a S a n d i a  L A B  DIRECTOR : R. T r a e g e r  
LAR TECH MNGER: J .  K e l s e y  LAB CONTACT : J .  K e l s e y  
RkD F I R M  : R t D  F IRM CbNTACT: 
PRODUCING FIRM: PRODUCER CONTACT: USER CONTFICT : USED AY 
COMMENT 

: Lost C i r c u l a t i o n  M a t e r i a l s  S c r e e n i n g  A p p a r a t u s  

: 
: 

DE# 198 ACCESS# 4298 Foam 
CONTROL# 1198 I N  USE? : Y REST 
I T E M  NAME : Foam Heat T r a n s f e r  
TECHNOL. TVPE I 

STEP: WRIT INO TASK STATUS: CIA 

SYSTEM LEVEL : 
GHTD CONTACT : R. L a S a l a  
DOE OPS OFFICE: ALO 
R&D L A B  : Sandia 
LAB TECH MNGER: J. K e l i e y  
R&D F I R M  
PRODUCING FIRM: 
USED BY 
COMMENT 

I 

: 

VR F I R S T  USED: YR RECIDV: VR LAST RPD: 

TCISK STATUS: CIA STEP: WRITING 

VR LAST R&D: YR READY: VR F I R S T  USED: 

++*++ PCIGE: 42 
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*+*** GEOTHERMAL TECHNOLODIES 

DR# 200 ACCESS# 4200 
CONTRM# 1200 I N  USE? : y 
ITEM NAME : Lost C i r c u l a t  
TECHNOL. TYPE : 

DCITCIBCISE ***+++*+* DCITE: 03/19/86 

DOE OPS OFFICE: ALO 
R&D L A P  : S a n d i a  
LAB TECH MNGER: J. K e l s e y  
RLD F I R M  : 

Lost C i r c .  T e s t  F a c i l i t y  TCISK 
BEST INFO FROM: S a n d i a  A n n u a l  R e p o r t s  

ion T e s t  F a c i l i t y  

STEP8 WRI T INQ 

FUNCTION; 
XFER STCITUS: 
USED CIT PLANT : 
OF'S CONTCICT :G. T e n n y s o n  
LAB DIRECTOR : R. T r a e g e r  
LAB CONTCICT : J.  Kelscsy  
R&D F I R M  CONTCICT: 
PRODUCER CONTCICT: 
USER CONTACT E 

YR LAST RtD: 

DBW 201 ACCESS# 4201 PDC C u t t e r  T e s t  R i g  TASK CONTROL# 1201 I N  USE? : Y BEST INFO FROM: S a n d i a  A n n u a l  R e p o r t s  
ITEM NCIME 

TECHNOL. TYPE I FUNCTION: 
SYSTEM LEVEL t XFER STCITUS: 
GHTD CONTACT 8 R. LnSala USED AT PLCINT 8 

DOE OF9 OFFICE: CILO OPS CONTCICT :G. Tennyson 
R&D L A B  : Bandia LAB DIRECTOR : R. T r a e g e r  
LCIB TECH MNQER: J. K e l s e y  LCIB CONTCICT : J. K e l s e y  : R3tD F I R H  CONTACT: R&D F I R M  

PRODUCING FIRM: PRODUCER CONTACT8 
USED BY USER CONTRCT : COMMENT 

E PDC Single C u t t e r  F a c i l i t y  

I 

DE# 202 CICCESS# 4202 H T / W  V i s c o r n e t w  TASK CmTROL# 1202 I N  USE? D REST INFO FROM8 S a n d i a  A n n u a l  R e p o r t s  
ITEM NAME 

TECHNOL. TYPE : . FUNCTION: 
SYSTEM LEVEL : XFER STATUS: 
GHTD CONTACT 8 R. L a S a l n  USED AT PLClNT : DOE OPS OFFICE: ALO OPS CONTACT rQ. T e n n y s o n  
R&D L A B  r Sandia LAB DIRECTOR : R. T r a e g e r  

LCIB TECH MNQER: J .  K e l s e y  LAB CONTACT : J. K e l s e y  
R&D F I R M  8 RLD F I R M  CONTACT: PRODUCINQ FIRM: Fann Industries PRODUCER CONTACT: 

USED BY : USER CONTACT : COMMENT 

: High T e m p e r a t u r e ,  High P r e s s u r e  V i s c o m e t e r  

8 

DR* 203 ACCESS# 4203 . B i t  Hydraulics T e s t  S t a n d  TCISK CONTROL# 1203 I N  USE? 8 Y REST INFO FROM: S a n d i a  A n n u a l  R e p o r t s  
ITEM NAME : B i t  Hydraul ics T e s t  Stand 
TECHNOL. TYPE I - -  - 
SYSTEM LEVEL I 

FUNCT I ON : 
XFER STATUS: 
USED AT PLANT I GHTD CONTACT I R. L a S a l a  

DOE OFS OFFICE: CILO OPS CONTACT :Q. T e n n y s o n  
R t D  LAB : S a n d i a  LAB DIRECTOR : R. T r a e g e r  
LCIR TECH MNGER: J .  K e l s e y  LCIA CONTACT : J. K e l s e y  RSD F IRM R&D F I R M  CbNTCICTI - .  

PRODUCINO FIRM: PRODUCER CONTCIET i 
[JSED RY - :  USER CONTACT E COMMENT : 

***** PAGE: 43 

STEP: WRITINQ 

YR LCIST R&D: 

STEP: WR I T I  NO 

YR LAST RLD: 

STEP: WRIT INQ 

YR LAST RtD: 

TCISK STCITUS: ACI 

YR RECIDY: YR F I R S T  USED: 

TCISK STCITUS8 CICI 

YR RECIDY: YR F I R S T  USED: 

TASK STCITUS: CICI 

YR RECIDY: YR F I R S T  USED: 

TASK STCITUS: ACI 

YR READY: YR F IRST USED: 
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*+e** GEOTHERMCIL TECHNOLOGIES DCITABCISE ********* DATE: 03/19/86 

TASK STEP: WRITING TASK STCITUS: CICI DB# 204 CICCESS# 4204 F l e x i b l e  Pipe T e s t  R i g  
CONTROL# 1204 I N  USE? : N BEST INFO FROM: Sandia A n n u a l  R e p o r t s  
ITEM NCIME : F l e x i b l e  D r i l l  Pipe/Liner T e s t  D e v i c e  
TECHNOL. TYPE I FUNCTION: 
SYSTEM LEVEL : XFER STATUS: YR LCIST R&D: 82 YR READY: YR F I R S T  USED: 
GHTD CONTACT : R. LaSala USED AT PLCINT : 
DOE OFS OFFICE: ALO DPS CONTCICT :O. T e n n y s o n  - 
R&D LAB : S a n d i a  LAB DIRECTOR : R. T r a e g e r  
LAB TECH MNGER: J. K e l s e y  
RbD F I R M  : L ' G a r d e  R I D  F I R M  CONTACT: 
PRODUC I NO FIRM: PRODUCER CONTACT: 
USED BY s USER CONTCICT : 
COMMENT : 

L A B  CONTCICT I J .  K e l s e y  

DE# 205 ACCESS# 4209 D r i l l i n g  F lu id  Test S y s t e m  TASK STEP: WRITINQ 
CONTROL# 1205 I N  USE? : PEST INFO FROM: Sandia CInnual  R e p o r t s  
ITEM NCIME : G e o t h e r m a l  ' D r i l l i n g  F l u i d  T e s t  S y s t e m  
TECHNOL. TYPE : FUNCT I ON: 
SYSTEM LEVEL : XFER STATUS: YR LCIST RLD: 
GHTD CONTCICT I R. LaSala USED AT PLCINT : 
DOE OPS OFFICE: CILO OPS CONTCICT 10. T e n n y s o n  
RLD LAB : Sandia LCIB DIRECTOR : R. T r a e g e r  
LCIB TECH MJGER: J .  K e l s e y  LCIB CONTACT : J. K e l s e y  
R&D FIRM : N L Baro id (Houston) RLD F I R M  CONTACT: 
PRODUCING FlRM: PRODUCER CONTCICT: 
USED BY : USER CONTACT 8 
C 0 M M E N T I 

TCISK STATUS: CIFI 

YR READY: YR F I R S T  USED1 

DB# 206 ACCESS# 3815 Q.P. S c a l i n g  C o n t r o l  TASK STEP: MERIDICIN WRITES TCISK STATUS: PA 
CONTROL# 206 I N  USE? : BEST INFO FROM: D. L o m b a r d  / Mason Tomson 
ITEM NWE : Beopreseured Scal ing C o n t r o l  T e c h n o l o g y  
TECHNOL. TYPE : PROCESS FUNCTION: R L D on S c a l e  C o n t r o l  
SYSTEM LEVEL 8 SUBSYSTEM XFER STATU31 ENQINEERaDEVEL YR LAST R&D: YR RECIDY: YR F I R S T  USED: 
GHTD CONTCICT : D. L o m b a r d  USED AT RCINT : 

R I D  L A B  : R i c e  Un. , H o u s t o n  LCIB DIRECTOR : 
LCIB TECH MNGER: M. Tomson LAB CONTCICT : M. Tomson 
R&D F I R M  a R t D  F I R M  C0NTC)CTn 
PRODUC I NO FIRM: PRODUCER CONTCICT: 
USED BY : USER CONTCICT : 
COMMENT 3 S u p p o r t e d  by Gas  R e s e a r c h  Inst i tu te  (not DOE) 

DOE OPS OFFICE: NONE OPS CONTCICT : 

DR# 207 ACCESS# 8815 USQS GeoPress .  Da tabase ,  TASK STEP: MERIDICIN WRITES TCISK STCITUS: BCI 
CONTROL# 207 I N  USE? : BEST INFO FROM: D. L o m b a r d  (5/30/85) 
ITEM NCIME : UBQS D a t a b a s e  on G u l f  C o a s t  G e o p r e s s u r e d  Wells 

SYSTEM LEVEL : SUBSYSTEM XFER STCITUSI DIFFUSION YR LAST RLDr YR RECIDY: YR F I R S T  USED: 
GHTD CONTACT : R. W a l l a c e  USED CIT PLCINT : 

RLD L A B  o USGS LCIB DIRECTOR : 
LCIB TECH MNGER: T. K ramer  LCIB CONTACT : T. K r a m e r  
RLD F I R M  P RLD F I R M  CbNTCICT: 
PRODUCINB FIRM: FRODUCER CONTCICT: 
USED BY : USER CONTCICT I 
CCIIMENT : G e t  t o  Tom K r a m e r  v i r  R a y  W a l l a c e ,  GHTD. 

TECHNOL. TYPE : DATCIBCISE FUNCTION# At: USQS, Fay StmLOUiS, M i s s i s s i p p i  

DOE OPS OFFICE: N O M  OPS CONTCICT : 

++*it.* F&GE: 44 
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DE# 208 ACCESS# 3811 0.P. Rock  Behavior TASK STEP: WRITING TASK STATUS: EA 
CONTROL# 208 I N  USE? : REST INFO FROM: D. L o m b a r d  
ITEM NAME : M e c h a n i c a l  Behavior of Q e o p r e s s u r a d  R e s e r v o i r  Rocks+  
TECHNDL. TYPE : PROCESS FUNCTION: I m p r o v e  p r e d i c t a b i l i t y  of  production 
SYBTEM LEVEL : SUBBYSTEM 
GHTD CONTACT : D. Lombard USED AT PLANT : 
DOE OPS OFFICE: I D 0  OPS CONTACT : P. Brookshire 
R I D  LISB : U. of Texas ,  A u s t i n  LAB DIRECTOR a M. D o r f m a n  
LAB TECH MNGER: K. Q r a y  LCIB CONTACT a K. Bray I 

R&D F I R M  8 R I D  F I R M  CONTACT$ 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY z USER CONTACT : 
COMMENT : +Under production c o n d i t i o n s  

DA# 209 ACCESS# 3810 .P. W e l l  Log In terpretat ion ThSK STEPr WRITING TASK STATUS: EA 
CONTROL# 209 I N  USE? : BEST INFO FROMI D. L o m b a r d  
ITEM NAME : G e o p r e s s u r e d  Well Log Interpretat ion M e t h o d s  
TECHNOL. TYPE I PROCESS FUNCTIONr Locate and understand production zones 
SYSTEM LEVEL t SUBSYSTEM 
GHTD C0NTC)CT : D. L o m b a r d  USED AT PLANT I 
DOE OPS OFFICE: I D 0  OF'S CONTACT 
R&D L A B  : U. of Texas ,  A u r s t i n  LAB DIRECTOR I M. D o r f m a n  
LAB TECH MNQER: H. D u n l a p +  LAB CONTACT : H. D u n l a p +  
RLD F I R M  : R&D F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY : USER CONTACT I 
COMMENT : *Dept .o f  P e t r o l e u m  Engineering 

DE# 210 ACCESS# 2810 O.P. R e s e r v o i r  M o d e l  TCISK STEP: WRITINO TASK STATUSP EA 
CONTROL# 210 I N  USE? : PEST INFO FROM8 D. L o m b a r d  / D. R i n e y  
ITEM NME : G e o p r e s s u r e d  R e s e r v o i r  Behavior M o d a l  
TECHNOL. TYPE a SOFTWCIRE FUNC'UON: A n a l y z e  and predic t  production behavior 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: ADVANCED) DEVEL YR LAST R&D: 
QHTD CONTACT I D. L o m b a r d  USED AT PLANT : 
DOE OPS OFFICE: I D 0  OFS CONTACT t P. Brookshire 
R&D L A B  : S-CUBED LAB DIRECTOR I 
LAB TECH MNOER: D. R i n e y  LAB CONTACT : D. R i n e y  
R&D F I R M  : RPD F I R M  CONTCICT: 
PRODUCINO FIRM8 3-CUBED PRODUCER CONTACT: D. R i n e y  
USED BY I USER CONTACT : 
COMMENT a 

DE# 211 ACCESS# 1635 B i n a r y  C y c l e  M a t e r i a l s  TASK STEP: F / L I B T  TASK STATUS: BAC 
CONTROL# 211 I N  USE? : Y BEST INFO FROM: L. Prntsch / A. A d d u c i  
ITEM NCIHE I Binary Power Plant M a t e r i a l s  A n a l y s i s  
TECHNOL. TYPE : HARDWARE FUNCTION: R e d u c e  d o w n t i m e  i n  g e o t h e r m a l  power plants 
SYSTEM LEVEL : MATERIAL XFER STCITUS: FIELD TEST VR LAST RtDc YR READY: BJ YR F I R S T  USED: 85 
GHTD CONTACT I L. Pratsch USED AT PLANT : Heber, CA 

R I D  L A B  I LCIB DIRECTOR I 

RLD F I R M  : R a d i a n  RttD F I R M  CbNTACT: 
PRODUCING FIRM: PRODUCER CONTACT8 

COMMENT : D e s c r i b e  t h i s  as n R e s e n r c h / A n a l y s i s "  

+++++ PCIEE: 45 

XFER STATUS: ENGINEER. DEVEL YR LAST R&Dc YR REISDY: YR F I R S T  USED: 

XFER STATUS: ADVANCED. DEVEL YR LAST RttD: YR READY: YR F I R S T  USED: 

:P. Brookshire 

YR F I R S T  USEDa YR READY: 

DOE OF'S OFFICE: SAN aps CONTACT :A. ISddUCi 

LAB TECH MNGER: LAB CONTACT : 

USED RY : SDG1E USER CONTACT I R. Lacy 

~~ ~ 



***** GEOTHERMAL TECHNOLWIES DCITABCISE ********* DATE: 03/19/86 

DB# 212 ACCESS# Hydrocarbon Turbine TCISK CONTROL# 212 I N  USE? : @EST INFO FROM: L. Pratsch / CI. CIdduci  
ITEM NAME 
TECHNOL. TYPE 8 TEST FCICILITY FUNCTION: G e n e r a t e  p o w e r  
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: F I E L D  TEST 
GHTD CONTACT : L. Pratsch USED AT PLANT : H e b e r ,  CCI 
DOE OPS OFFICE8 BAN OPS CONTCICT 

RLD L A B  : LAB DIRECTOR : 
L A B  TECH MNGER: LAB CONTACT 
RLD F I R M  8 Fluor R&D F I R M  CONTCICT: PRODUC I No F 1 RM: PRODUCER CONTCICT: 

USED BY : SDGPtE USER CONTACT : R. Lacy COMMENT 

: C o m m e r c i a l  S i t e  Hydrotarban T u r b i n e  

: 

: 

' c  

STEP: WR I T I  FIG 

YR LAST R&D8 

TCISK STATUS: EA 

YR RECIDY: es YR FIRST USED: e5 

4411 @ i n a r Y  C o o l i n o  Tower  tnav r$.-rc..L. ..------- -~ 213 ------ 
DE# 
CONTROL# 21 
ITEM NAME : Heber B i n & .  , , 
TECHNOL. TYPE : TEST F A C T I  T T v  

SYSTEM LEVEL 
GHTD CONTCICT 

I~KJR i)tcr: WKIIING 
INFO FRO& L. Frntsch / A. CIdduci  
C o o l i n g  toner 

FUNCTION8 C o o l i n g  b inary p o w e r  p l a n t  
XFER STCITUS: F I E L D  TEST 
USED AT PLCINT 

YR LAST RLD: 81 
: Heber, CCI 

OPS CONTCICT 16. AdduCi  n ? :  * *- ..----- 

TASK STATUS: BCI 

YR READY: es YR FIRST USED: 

RCD F I R M  CONTACT: 

PRODUCING FIRM: PRODUCER CONTACT8 USED BY I RT)R%F 
. .--- --- -~ 

- ---..- 
COMMENT : 

ustw CONTACT : R. Lacy 

DE# 214 CICCESS# 8010 G. P. Bibl iography TCISK STEP: WRITING TASK STATUS: BA CONTROL# 214 I N  USE? 8 BEST INFO FROM? D. L o m b a r d  / K. S e p e h r n o o r i  
ITEM NCIME R-nn-=--ed Technology B ib1  i o g r a p h i c  S y s t e m  

_. . . . .__..I_ FUNCTION, R e t r i e v e  G e o p r e s s u r e d  technical  i n f o r m a t i o n  
SYSTEM LEVEL : SYSTEM XFER STATUS: DIFFUSION 

DOE OPS OFFICE: I D 0  OPS CONTACT :P. Brookshire R&D L A B  : U. of Texas ,  C I u s t i n  LAB DIRECTOR : M. D o r f m a n  

LAB TECH MNGER: K. Sepehrnoori LCIB CONTACT : K. S e p e h r n o o r i  
RLD F I R M  : RPD F I R M  CONTCICT: PRODUCER CONTACT: PRODUCING FIRM: 

YR F I R S T  USED: YR READY: 
GHTD CONTACT : D. Lombard . -.---=.. ..,-.*- 

..--- -- 
USED BY r :  

e5 

*+*** PRGE: 46 



+++** BEOTHERMCIL TECHNOLODIES DCITCIBCISE ++++**+++ DCITE: 03/19/86 

DE# 21& CICCESS# 3620 T o x i c  Was te  D i s p o s a l  TCISK STEP: WRITIND TASK STATUS: E 4  
CONTROL# 216 I N  USE? I BEST INFO FROM: B. Hooper 6/12/85 
ITEM NCIME I E n v i r o n m e n t a l :  T o x i c  Waste D i s p o s a l  
TECHNOL. TYPE L PROCESS FUNCTION: M e t h o d s  for Handling T o x i c  Wastes f r o m  Brines 
SYSTEM LEVEL : SUBSYSTEM XFER STCITUS: F I E L D  TEST YR LAST RID: YR RECIDY: 
GHTD CONTACT P R. LaSala USED CIT PLFINT : 

YR F I R S T  USED: 

DOE OFS OFFICE* SAN OPS CONTCICT :A. A d d u c i  
R&D LCIB r Brookhaven LCIB DIRECTOR I L. K u k a e k a  
LCIE TECH MNBER: L. K u k a c k a  LCIE CONTCICT : L. K u k a c k a  
R&D F I R M  I RLD F I R M  CONTCICtr 
PRODUCINB FIRM: PRODUCER CONTACT: 
USED BY : USER CONTCICT I 
C 0 M M E N T 8 R e p o r t  is i n  Progress? 

DE# 217 CICCESSW 1631 M a t e r i a l s  i n  B inary  C y c l e  TCISK STEP: WRITINB TASK STCITUS: BCI 
CONTROL# 217 I N  USE? I Y BEST INFO FROM: 0. Hoopcr 6/12/85 
ITEM NOME : E r i n e J M a t e r i a l s  C o m p a t i b i l i t y  i n  Binary Plants 
TECHNOL. TYPE I HCIRDWCIRE FUNCTION: Data on F ie ls  T e s t i n g  of Coupons, Probes 
SYSTEM LEVEL x MATERIAL XFER STATUS: F I E L D  TEST YR LCIST RID: YR READY: 85 YR F I R S T  USEDs 
GHTD CONTCICT : 0. Hooper USED AT PLANT : Magma Binary 

RLD LCIB : PNL LFIB DIRECTOR : D. Shannon 
LCIB TECH WNQER: D. Shannon  LCIE CONTCICT : D. Shannon 
RLD F I R M  : R&D F I R M  CONTCICT: 
PRODUCING FXRMi PRODUCER CONTCICT: 
USED BY 1 USER CONTACT : 
COMMENT I Tech. R e p o r t  is CI lmost  Done. 7 -Year  E x p o s u r e .  

WE OPS OFFICE: SCIN OPS CONTCICT ICI. CIddUci 

DBA 218 CICCESSA 2630 Scale D e p o s i t i o n  Prediction TCISK STEP: WRITINB 
CONTROL# 218 I N  USE? : BEST INFO FROM: 13 .Hooper 6/12/85 
ITEM NRME I C o m p u t e r  M o d e l  t o  Predict  Scal ing i n  Power Plants 
TECHNOL. TYPE : SOFTWARE FUNCTION: R e d u c e  Power P l a n t  D o w n t i m e  
SYSTEM LEVEL r MCITERICIL XFER STATUS: CIDVANCED. DEVEL YR LCIST R I D 1  BS 
BHTD CONTCICT : 0. Hooper USED AT PLANT 
DOE OPS OFFICE: SAN OPS CONI'CICT : 
R&D LCIB : U - C a l  . ,San D i e g o  LAB DIRECTOR : J. Weare 
LCIB TECH MNBER: J. Weare LM3 CONTCICT I J. Weare 
RXcD F I R M  t RLD F I R M  CONTCICT: 
PRODUC I NO FIRM: PRODUCER CONTCICTr 
USED BY : USER CONTCICT : 
COMMENT II M o d e l s  Br ine C h e m i s t r y  i n  Process St ream.  

219 CICCESSlt R o r e h o l  e A c o u s t i  c T e l  evi e w e r  TCISK GTEP: F I I T E M  DB# 
CONTROL# I N  USE? : BEST INFO FROM: LCINL 
ITEM NCIME : Borehof e CIcoust i c  T e l e v i e w e r  
TECHNOL. TYPE I COMPONENT' FUNCTION: 
SYSTEM LEVEL : COMPONENT XFER STCITUS: YR LCIST RID: 
GHTD CONTCICT r USED RT PLCINT 8 

R&D LCIB ' P LCINL LAB DIRECTOR : 
LCIB TECH MNGER: LCIB CONTACT : B. D e n n i s  
RhD F I R M  c RLD F I R M  MNTCICT: 
FRODUCINB FIRM: PRODUCER CONTACT: 
USED BY : USER CONTCICT : 
COMMENT : 

++*c++ FCIGEc 47 

DOE OPS OFFICE: OPS CONTCICT : 

TASK STCITUSP BCI 

YR READY: YR F I R S T  USED: 

TCISK STCITUS: CEEFCI 

YR REFIbYt YR F I R S T  USED: 



*+*** QEOTHERMAL TECHNOLOGIES DATCIBASE +****cc*+* DATE8 03/19/86 

TASK STEP: F / I T E M  DB# 220 ACCESS# S p i  nner/T/P C o l 1  ar  Locator 
CONTROL# I N  USE? : BEST INFO FROM: LANL 
I T E M  NAME : Spinner/TemperAture/Pressure With Collar 
TECHNOL. TYPE : COMPONENT 

SYSTEM LEVEL : COMPONENT XFER STATUS: 
GHTD CONTACT a USED AT PLANT : 
DOE OPS OFFICE: OPS CONTCICT 
R&D LAB : LANL L A B  DIRECTOR : 

LCIB CONTACT a B. . RhD F I R M  CONTACT: 
PRODUCER CONTFICT: PRODUCING FIRM: 

USED BY I USER CONTACT I COMMENT 

FUNCTION: A c u r a t e  p 

I 

: 

TASK STATUS: CBBFA 

Lac a t  or 
iressure measuremen ts ,  m a i  

YR LAST R&Dz 
n t  a in i  

YR 
ng i n f i n i t e  resolutn 
READY: YR F I R S T  USEDr 

D e n n i s  

TASK STEP: F / I T E M  TASK STATUS: CBBFA DB# 221 ACCESS# * D e t o n a t o r  T o o l  
CONTROL# I N  USE? : BEST INFO FROM: L A M  I T E M  NAME 

TECHNOL. TYPE I HCIRDWCIRE FUNCTION: D e t o n a t o r  C a r r i w  
SYSTEM LEVEL 1 COMPONENT XFER STATUS: 
GHTD CONTACT a USED AT PLANT I 
DOE UPS OFFICE2 OPS CONTACT L A B  DIRECTOR : 

R&D F I R M  CONTACT: 
PRODUCER CONTACT: 

: S l i m l i n e  D e t o n a t o r  T o o l  and S t r i ng  S h o t  

YR LAST R&D: YR READY: YR F I R S T  USED: 

I 

*- ---.---- 
t 8. D e n n i s  

I 
..--- - 

FRODUCINQ FIRM; 
USED BY USER CONTACT a 
COMMENT I 

DB# 222 ACCESS# 12xx  
CONTROL# I N  USE? : N 
ITEM NAME "ouble Wipw 

Cement  P I  a c e m e n t  Tool TASK BEST INFO FROM: LANL 
Plug Down Hole C e m e n t i n g  T o o l  

FUNCTION: Supports Cement  P l a c  
XFER STATUS: ADVANCED DEVEL. 
USED AT PLANT I 

CBAFA ' / ITEM STEP: F '/LIST 

RLDi  

STATUS: TASK 

:ement  
YR LAST 84 YR - -  

QHTD CONTACT : 
DOE UPS OFFICE: 

: RhD L A B  
LAB TECH MNGER: 

I R&D F I R M  
PRODUCINQ FIRM8 
USED BY 

IRST USED: READY : VR F 
J. R a n n e l s  

ALO OPS CONTACT 10. T e n n y s o n  
LANL LAB DIRECTOR : J .  Whetton 

LAB CONTACT : D. D r e e s e n  
R&D F I R M  CONTACT: 

Brown Hughes, TX PRODUCER CONTACTa Rod  R e n n e t  . -- 
~ ~ c e s s t u i i y  spotted Cement  I Plug in HDR w e l l  EE-3 

DBII 223 ACCESS# M a p p i n g  F r a c t u r e - D o m i n a t e d  F l w  TASK STEPr F / L I S T / I T E M  TASK STCITUSa CBAFA CONTROL# I N  USE? 1 Y BEST INFO FROM: Proc. of the G e o t h e r m a l  R e s o u r c e  C o u n s i l  
ITEM NAME 

TECHNOL. TYPE I PROCESS FUNCTION: 
SYSTEM LEVEL : SUBSYSTEM 
GHTD CDNTACT : A. D a v i d  A l l e n  USED FIT PLANT : a DOE OPS OFFICEI H.Q. 
R&D L A B  I Los A l a m o s  LAB DIRECTOR : LCIB TECH MNGER: James A l b r i g h t  

PRODUCING FlRM: PRODUCER CONTCICT: USED B Y  

: M a p p i n g  F l o w  Path i n  F r a c t u e - D o m i n a t e d  R e s e r v o i r s  

XFER STATUSa ADVANCED 

OPS CONTACT 

LAB CONTACT 

YR LAST RLD: 82 YR RECIDY: 84 YR F I R S T  USED: 

: 

RSD F I R M  : R&D FIRM C~NTACT: 
I : 

COMMENT : 
USER CONTACT 

(I+++* PAGE: 48 



+IF*** GEOTHERMAL TECHNOLOOIES DATCIEASE ***+****+ DATE: 03/19/86 

I 

DE# 224 ACCESSI 3OXX Well Log D a t a  Base Management '  TASK STEP# F / L I S T / I T E M  TASK STATUS: CBCIFA 
CONTROL# I N  USE? : Y BEST INFO FROMI P. E. Wannamaker 
I T E M  NAME : G e o p h y s i c a l  Well Log D a t a b a s e  Management-WELLOG 
TECHNOL. TYPE : SOFTWCIRE 
SYSTEM LEVEL : SUBSYSTEM XFER STATUSr DIFFUSION YR LAST RID: 81 YR READY: 81 YR F I R S T  USED: 79 
GHTD CONTACT t M. R e e d  USED AT PLANT : 
DOE OPS OFFICE: I D 0  OPS CONTACT : S. Prestwich 
REtD LAB x UURI/ESL LCIE DIRECTOR I P. M. Wright 
L A B  TECH MNGER: P. H. Wright L A B  CONTACT : P. E. wannamakr 
R&D F I R M  : RLD F I R M  CONTACT: 
PRODUCINO FIRM: PRODUCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT : C o m p u t e r  P r o g r a m  Made Publ ic by UURI/ESL, NESC (Argonne ,  IL) 

DE# 225 ACCESSI) 3 1 X X  Borehole O e o p h y s i c a l  R e s e a r c h  TASK STEP1 F / L I S T / I T E M  TASK STCITUS: CEAFA 
CONTROL# I N  USE? : Y BEST INFO FROM: O e o p h y s i c s ,  V. 50 
ITEM NAME : Ewehole O e o p h y s i c a l  R e s e a r c h  f o r  Fracture D e t e c t i o n  
TECHNOL. TYPE I PROCESS 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: DIFFUSION YR LCIST ReDr 85 YR'READY: YR F IRST USEDr 83 
GHTD CONTfXT : M. R e e d  USED AT PLANT 1 
DOE OPS OFFICE! IDO5FO OPS CONTACT :S. Prestwich 

L A B  TECH MNGER: P. M. Wright : 5. H. Ward 
RLD F I R M  1 REtD F I R M  CONTACTi 
PRODUCfNB FIRM8 PRODUCER CONTACT: 
USED BY 1 USER CONTACT : 

FUNCTION: G e o p h y s i c a l  Well Log database Management & P l o t t i n g  S y s t e m s  

FUNCTION8 D e s i g n  s y s t e m  based on theoret ica l  m o d e l  responses 

RSrD LAE : u u R I / E S L  : P. M. Wright 
W / G G  

COMMENT : M o d e l  results published in OEOPHYSICS 
s y s t e m  design i n  prog 

DE# 224 CICCESSI 3 0 X X  G e o t h e r m a l  E x p l o r a t i o n  S t r a t e g  TASK STEPr F / L I S T / I T E M  TCISK STATUS$ CBAFCI 
CONTROL# I N  USE? I Y BEST INFO FROM8 ACIPQ Bull. 65, €36-102 
ITEM NAME : O e o t h e r m a l  e x p l o r a t i o n  strategy 
TECHNOL. TYPE : PROCESS FUNCTION: Industries e x p l o r a t i o n  techniques and s t ra tegy 
SYSTEM LEVEL : SYSTEM XFER STCITUS: DIFFUSION YR LAST RbD: 81 YR READY8 81 YR FI-RST USED: 80 
GHTD CONTACT 8 M. R e e d  USED FIT PLANT : 
DOE UPS OFFICE: I D 0  OPS CONTACT rS. Prestwich 
RLD LAB I UURI/ESL LAB DIRECTOR : P.M. Wright 

Rr*D FIRn 8 R&D F I R M  CONTACT: 
PRODUCINO FIRM: PRODUCER CONTCICT: 
USED BY 1 USER CONTACT : 
COMMENT I Publ icat ion i n  AAPO R u l l . ,  reprinted i n  CIAPO/EMD moncbgraph 

LAB TECH MNGER: P.M. Wright LAB CONTACT I H. P. ROSS 

DB# 227 CICCESSO 3OXX O e o t h e r m a l  Well C u t t i n g s  TASK STEP: F / L I S T / I T E M  TASK 8TATUSr CERFA 

ITEM NRME $ Interpretat ion of d r i l l  cut t ings f r o m  g e o t h e r m a l  w e l l s  
TECHNOL. TYPE : PROCESS 

GHTD CONTCICT t M. Reed  USED AT PLANT : 
DOE OPS OFFICE: I D 0  OFS CONTACT : S. P r e s w i  ch 

LAB TECH MNGER: P. M. Wright LAB CONTACT : J. E. H u l e n  
RbD F I R V  : REtD F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 

USER CONTACT : USED RY : various 
COMMENT : P a p e r  i n  SFWLA regarding in terpretat ion of  w e l l  cu t t ings  

I CONTROL# I N  USE? I Y REST INFO FROM: P. M. Wright 

I SYSTEM LEVEL : SUBSYSTEM XFER STATUS: DIFFUSION YR LAST RkDa 81 YR READY: 78 YR F IRST USED: 78 
FUNCTION: D i s s e m i n a t e  subject knowledge t o  industry geologistsLenginee 

I RDD LAB : UURI IESL  LAB DIRECTOR I P.M. Wright 

_._ 

" I_ ----- - 
I*-. I_ 
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*IC*** OEOTHERMAL TECHNOLOQIES DATABCISE ****+**** DATE: 03/19/86 

DE# 3 1 X X  G o o l o g i c  Mode l -Baca  R e s e r v o i r  TASK STEP: F /L IST / ITEF)  TCISK STATUS: CBAFA 
CONTROL# ? : Y BEST INFO FROM: D. L. Nielson 
ITEM NAME : G e o l o g i c  m o d e l  of Baca g e o t h e r m a l  reservoir 
TECHNOL. TYPE : PROCESS 
SYSTEM LEVEL : XFER STATUS: DIFFUSION YR LAST RtD: YR READY: 84 YR F I R S T  USED8 83 
GHTD CONTACT : M. R e e d  USED CIT PLANT : Baca 

RLD L A B  : U U R I I E S L  L A B  DIRECTOR : P. M. Wright 
LAB TECH MNGER: P. M. Wright L A B  CONTACT : D. L. Nielson 
RLD F I R M  I R&D F I R M  CONTACTI 
PRODUCINO FIRM: PRODUCER CONTACT: 
USED BY : USER CONTRCT : 
COMMENT : 

DE# 229 WCESSII  3 0 X X  B a s  C o n t e n t s - G e o t h e r m a l  Fluids TASK STEP: F / L I S T / I T E M  TASK STATUSI CBAFA 
CONTROL# I N  USE? : N BEST INFO FRMla J. N. Moore 
ITEM NAME : B a s  contents of g e o t h e r m a l  f lu ids 
TECHNOL. TYPE 8 PROCESS 

SYSTEM LEVEL I SUBSYSTEM XFER STATUS: D IFFUSION YR LAST RtD: YR READY: YR F I R S T  USED8 85 
OHTD CONTACT I M. R e e d  USED AT PLANT : 
DOE W S  OFFICE: SRN W S  CONTACT in. M o l l o y  
R&D LCIB I W R I / E S L  LAB DIRECTOR : P. M. Wright 
L A B  TECH MNGERI P. M. Wright LCIB CONTACT I J. N. M o o r e  
R&D F I R M  I RPD F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTCICTr 
USED B Y  : USER CONTCICT I 
COMMENT t i ga t i on  ai f l u i d  inclusians-in progress (85)  

DE# 230 ACCESS# S t a t e  Coupled R e s o u r c e  Assess .  TASK STEP: F / L I S T / I T E M  TASK STATUS: CPAFA 
CONTROL# I N  USE? : Y BEST INFO FROM: Duncan  Foley 
ITEM NCIME 
TECHNOL. TYPE I DATABASE 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: DIFFUSION YR LAST RtD: YR REC\DY: YR F I R S T  USED: 77 
QHTD CONTCSCT I M. R e e d  USED AT PLANT : 
DOE OPS OFFICE: I D 0  OPS CONTCICT IS. P r e s w i c h  

LCIB TECH NNGERr P. M. Wrig LAB CONTACT : D. Foley 
R t D  F I R M  1 RDD F I R M  CONTACT! 
PRODUC I NG F I RM a PRODUCER CONTCICT: 
USED BY : USER CONTCICT : 
COMMENT I S t a t e  g e o t h e r m a l  resource maps released t a  publ ic 

DE# 231 ACCESS# 3OXX G e o l o g i c  O c c u r e n c e  O.T.Resourc TASK STEP1 F / L I S T / I T E M  TASK STATUS: CRAFA 
CONTROL# I N  USE? : Y BEST INFO FROM: GRC Spec. R e p o r t  Ne. 9 
ITEM NAME : Nature and G e o l o g i c  O c c u r a n c e  of G e o t h e r m a l  R e s o u r c e s  
TECHNOL. TYPE : PROCESS FUNCTION: I n f o r m a t i o n  D i s s e m i n a t i o n :  U.S. g e o t h e r m a l  resource types 
SYSTEM LEVEL I SUBSYSTEM XFER STATUS: DIFFUSION YR LAST R&D: YR READY: 83 YR F IRST USED: RO 
GHTD CONTACT I M. R e e d  USED AT PLCINT : 
DOE OPS OFFICE: I D 0  OPS CONTCICT : S. P r e s t w i c h  
RIkD L A B  : UURI IESL  LCIE DIRECTOR : P. M. Wright 
LAB TECH MNGER: P. M. Wright LCIR CONTACT : P. M. Wright 
R&D F I R M  1 RILD FIRM CONTACT: 
PRODUCING FIRM: PRODUCER CONTCICT: 
USED BY I USER CONTACT : 
COMMENT : Published key paper on subject i n  QRC Bul l .  

***++ PCIGEo SO 

FUNCTION: D e t e r m i n e  nature, location and potential o f '  production z o n e s  

DOE OPS OFFICE: SAN OPS CONTACT IM. M O l l O y  

FUNCTION: D e t e r m i n e  true gas c o m p o s i t i o n s  of  f lu ids i n  subsurface s t a t  

I S t a t e  C o u p l e d  G e o t h e r m a l  R e s o u r c e  A s s e s s m e n t  P r o g r a m  
FUNCTION1 Provide technical support t o  s tate geothermal t e a m s  

R t D  LCIB : W R I / E S L  LAB DIRECTOR 8 P. Mm Wright 



*++a+ GEOTHERMAL TECHNOLOGIES DATABASE +*+*++*++ DATE: 03/19/86 

DR# 232 ACCESS8 3 0 x x  Belf -Potential T h e o r y & P r o g r a m s  TASK STEP: F / L I S T / I T E M  TASK STATUS: CBAFCI 
I N  USE? : Y BEST INFO FROM: G e o p h y s i c s ,  v. 48, 76-83 

I Sel f -  Potent ia l  Data In terpretat ion-  Theory&Comp. P r o g r a m s  
FUNCTION: Expla in  SP anomal i es i n  g e o t h e r m a l  a r e a s & p r o v i  de m o d e l  cap .  
XFER STATUS: DIFFUSION VR LAST RSD: 82 YR READY: E32 YR F I R S T  USED$ 82 
USED AT PLANT I 
OPS CONTACT rS. Prelstwich 

R&D LAB L A B  DIRECTOR I P. M. Wright 
LAR TECH FINGER: P. H. Wright L A B  CONTACT n P. M. Wright 
R&D F I R M  : R&D F I R M  CONTACT8 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY USER CONTACT I 
COMME : T h e o r y  published i n  GEOPHYSICS, S o f t w a r e  a t  NECS ( A r g o n n e , I L  

DR# 233 ACCESS# 3Oxw M a g n e t o t e l l u r i c  D a t a  Interpret  TASK STEP1 F / L I S T / I T E M  TASK STATUS: CBCIFA 
CONTROL# I N  USE? : Y BEST INFO FROM: P. E. Wannamaker 
I T E M  NAME : M a g n e t o t e l l u r i c  D a t a  1 n t e r . r  T h e o r y ,  M e t h o d o l o g y ,  Camp. A l g o  

SYSTEM LEVEL : SUBSYSTEM XFER STCITUS: DIFFUSION YR LAST RSD: 82 YR READY: 81 YR F I R S T  USED: 79 
GHTD CONTACT : M. R e e d  USED AT PLANT : 
DOE OPS OFFICE: I D 0  OPS CONTACT :S. Preswich 

LAB TECH MNQER: P. M.. Wright L A B  CONTACT I P. Wannamaker 
R&D F I R M  : RLD F I R M  CONTACT: 
PRODUCINO FIRM: PRODUCER CONTACT: 
USED BY P various USER CONTPCT I 
COMMENT : Publ icat ions L modeling p r o g r a m s  have advanced state-of-art 

DE# 234 ACCESS# 3 0 x x  Compute r  Prog. f o r  D e o p h y s i c s  TASK STEPc F / L I S T / I T E M  TASK STATUS: CBAFCI 
CONTROL# I N  USE? : V BEST INFO FROMc P. E. Wannamaker 
I T E M  NAME I C o m p u t e r  p r o g r a m s  f o r  geophysical data interpretat ion 
TECHNOL. TYPE I SOFTWARE FUNCTIONr Improve geophysical data inter. through m o d e l i n g  L reports 
SYSTEM LEVEL : SUBSYSTEM XFER STATUS: DIFFUSION VR LAST R&Ds 82 YR READY: 82 YR F I R S T  USEDr 78 
GHTD CONTACT P M.Resd USED AT PLANT D 
DOE OPS OFFICE: I D 0  OPS CONTACT 

FUNCTION: Evaluate use of MT i n  g e o t h e r m a l  e x p l o r a t i o n ,  i m p r o v e  inter.  

R&D LAB L A B  DIRECTUR I P a  M. Wight 

rB. P r e s t w i c h  - - - -  
RLD L A B  t UURI/ESL, W / G G  L A B  DIRECTOR : P. M. Wright 
LAB TECH MNGERs P. M. Wright LCIB CONTACT : P. Wannamaker 
R&D F I R M  : RPltD F l R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT, 
USED BY I various USER CONTACT : 
COMMENT 

DB# 235 ACCESS# 31xx T r a c e r  Invest. f o r  In ject ion TCISK STEP: F / L I S T / I T E M  TASK STATUS: CBAFA 
CONTROL# I N  USE? : Y BEST INFO FROM: P. M. Wright 
ITEM NAME : T r a c e r  Investigations fw G e o t h e r m a l  Inject ions 
TECHNOL. TYPE : PROCESS 
SYSTEM LEVEL : SYSTEM XFER STATUS: DIFFUSION VR LAST R&D: YR READY: YR F I R S T  USED: 82 
GHTD CONTACT t M. R e e d  USED AT PLANT I R a f t  R i v e r ,  East Mesa 
DOE OFS OFFICE: I D 0  OPS CONTACT IS. Preswich 
R&D LAR : UURI/ESL, EG&B LAR DIRECTOR 8 P. M. Wright 
LCIB TECH MNQER: P. M. Wright L A B  CONTACT : J. N. M o o r e  
Rt4D F I R M  : R&D F IRM UNTACT:  
PRODUC I NG FIRM: PRODUCER CONTACT: 
USED BY : USER CONTACT I 
COMMENT : D e v e l o p m e n t  and test ing of high t e m p e r a t u r e  t racers 

+++++ PAGE: S t  

: C o m p u t e r  p r o g r a m s  made publ ic  by UURIIESL, NESC (Argonne ,  IL  

FUNCTION:, Integrate reservior vol. & char. through in jec t ion  tes t ing  
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DR# 236 ACCESS# 3 0 x x  T r a  E l e m e n t  G e o c h e m i s t r y  TASK STEP: F / L I S T / I T E M  
CONTROL# I N  USE? : Y BEST INFO FROM: J .  N. Moot-e 
ITEM NAME : T r a c e  E l e m e n t  G e o c h e m i s t r y  of H y d r o t h e r m a l  S y s t e m s  
TECHNOL. TYPE : PROCESS FUNCTION: Find posi t ion of w e l l  i n  reservoir, temp. potentia1,fracturp 
SYSTEM LEVEL : SUESYSTEM XFER STATUS: DIFFUSION YR LAST RbDr 84 YR READY: E30 YR F I R S T  USED: 80 
GHTD CONTCICT L M. R e e d  USED CIT PLANT : T h e  G y s e r s ,  R o o s e v e l t  Hot Spr. 
DOE OPS OFFICEn I D 0  OPS CONTACT :S. P r e s t w i c h  
RLD L A B  I U U R I I E S L  L A B  DIRECTOR : P. M. Wright 
LAB TECH MNGER: P. M. Wright L A E  CONTACT : J .  N. M o o r e  
R&D F I R M  I R&D F I R M  CONTCICT: 
PRODUC I NO F I RM: PRODUCER CONTACT: 
USED BY : USER CONTACT r 
COMMENT I ,Devel. m o d e l s  for  ROQS. Hot Springe, T h e  G y a e r s ,  CO. 

DE# 237 ACCESS# 46xx S c a l e  Inhibitors: In ject ion TASK STEP: F / L I S T / I T E M  TCISK STCITUS: CBCIFA 
CONTROL8 I N  USE? : N REST INFO FROMr J. N. M o o r e  
ITEM NAME : Sca ler  Inh ib i tor  Effectiveness: T h e  I n jec t i on  B a c k f l o w  Tech. 
TECHNOL. TYPE : FROCESS FUNCTION: D e t e r m i n e  e x t e n t  of prod. sca le deposition through in jec t i on  
SYSTEM LEVEL t MATERIAL XFER STATUS8 F I E L D  TEST YR LAST R&Da 
GHTD CONTACT a M. R e e d  USED AT PLCINT : East Mesa 
DOE OPS OFFICEI I D 0  OPS CONTCICT : S. Prestwi  ch 
R&D LAB t U U R I I E S L  LCIB DIRECTOR : P. m. Wright 
LCIB TECH MNGER: P. M. Wright LCIB CONTCICT : J. N. M o o r e  
R I D  F I R M  : RkD F I R M  CONTCICT: 
PRODUCING FIRM: ' PROMJCER CONTACT: 
USED BY : USER CONTACT : 
COMMENT I 

DBR 238 CICCESM € 3 0 ~ ~  E x p l o r a t i o n  Techn ique-D.  Ease TASK STEP: F / L I S T / I T E M  TASK STCITUSr CBCIFCI 
CONT I N  USE? t Y BEST INFO FROM: D e n n i s  Nielson 
ITEM NAME : E x p l o r a t i o n s  tech.- f i e l d  surveys, critique, and database 
TECHNOL. TYPE : PROCESS FUNCTION: E x p l o r a t i o n  ,methodo1ogy d i s s e m i n a t i o n  thru wrkshops, publ. 
SYSTEM LEVEL : SUPSYST XFER STATUS: DIFFUSION YR LclST R I D ?  82 YR RECIDYr 80 YR F I R S T  USED: 80 
GHTD CONTACT t M. Reed  USED AT PLANT : 
DOE OPS OFFICE OPS CONTCICT : S. Prestwich 
R I D  LCIB LAB DIRECTOR I P. M. Wright 
LCIB TECH MNGER LAB CONTCICT P 
RLD F I R M  I R I D  F I R M  CONTCICT: 
PRODUCINO FIRMI PRODUCER CONTCICT: 
USED BY : USER CONTCICT a 
COHHEN r r e l f l e c t i o n  s e i s m i c ,  g e o c h e n i s t r y & s e l f - p o t .  surveys, ect., 

DB# 239 ACCESS# 3 0 x x  Gealogic Mapp ing -Deo the r .  A r e a  TCISK STEP: F / L I S T / I T E M  TASK STATUS: CBAF(S 
CONTROL# I N  USE? I Y BEST INFO FROMc P. M. Wright 
ITEM NCIME : napping of  B high t e m p  & several l o w  temp. western resources 
TECHNOL. TYPE : PROCESS FUNC+ION: Dev. p r i m a r y  geologic d.base for resource sval.inUT,ID,ND,CA 
SYSTEM LEVEL r SUBSYSTEM XFER STCITUS: DIFFUSION YR LAST RLD: 82 YR READY: 79 YR F IRST USED# 79 
GHTD CONTCICT t M. Reed  USED AT PLCINT : 
DOE OPS OFFXCEt I D 0  OPS CONTCICT :S. Prestwich 
R&D L A B  I UURI /ESL LOB DIRECTOR : P. M. Wright 
LCIR TECH MNGERI P. M. Wright LCIB CONTACT r D. L. Nielson 
RLD F I R M  ; R&D F I R M  dONTCICT: 
PRODIJCING FIRM3 PRODUCER CONTCICT: 
USED BY : various USER CONTCICT I 
COMMENT : Map base for  f o r m i n g  unit ,  ( R o o s e v e l t  H . S .  1 , e x p l o r a t i o n  

++*++ PCIGE: 52 

TASK STATUS8 CBCIFA 

YR READY: YR F I R S T  USED; 84 

+ 
. 
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CONTROL# I N  USE? : N BEST INFO FROM: J .  N. M o o r e  
ITEM NCIME : Flu id  Movement  i n  V o l c a n i c  T e r r a i n a s  
TECHNOL. TVPE : PROCESS FUNCTION: D e t e r m i n e  probable prod. z o n e s  & po ten t ia l  volc. reservoirs 
SYSTEM LEVEL : XFER STATUS: 
GHTD CONTACT : M. R e e d  USED AT PLANT I 
DOE OPS OFFICE: I D 0  OPS CONTCICT IS. Prestwich 
RbD LCIB : U U R I I E S L  L A B  DIRECTOR : P. M. Wright 

L A B  CONTACT : J. N. M o o r e  LAB TECH MNGER: P. M. Wright 
* R&D FJRM : R&D F I R M  CONTACT: 

PRODUCING FIRMa PRODUCER CONTACT: 
USED BY I USER CONTACT : 
COMMENT 1 

DE# 241 ACCESS# High T e m p e r a t u r e  D r i l l i n g  Jars TCISK STEP: F / L f S T / I T E M S  TASK STATUSI CBEFA 
CONTROL# I N  USE? : V BEST INFO FROM: LCIMS-967l-HDR, Gloria Bennett 
ITEM NRME : High T e m p e r a t u r e  D r i l l i n g  Jars  
TECHNOL. TVPE : HeRDWARE FUNCTION: 
SYSTEM LEVEL : COMPONENT XFER STCITUS: ADVANCED DEVEL. VR LAST RLD: VR RECIDV: 85 VR F I R S T  USED: 
GHTD CONTACT I G e o r g e  T e n n y s o n  USED AT PLANT : 
DOE OPS OFFICE: &LOO OPS CONTACT id. T e n n y s o n  
RttD LAB : Los CIlamos Nat. Lab L A B  DIRECTOR : J. Whettsn 

R I D  F I R M  I R t D  F I R M  CONTCICT: 
PRODUCING FIRM: LOS A l a m o s  Net. Lab PRODUCER CONTACT: B a r t  D e n n i s  
USED BY : L o s  A l a m o s  Nat. Lab USER CONT-ACT I Bert  D e n n i s  
COMMENT : 

DB# 242 ACCESS# PTC C o m p O u t w  Code  TASK STEP1 F / L I S T / I T E M  TASK STATUS: CBAFA 
CONTROL# I N  USE? 8 BEST INFO FRMl r  C. H. Lni, G. S. Eodvarsson-LBL 
I TEN NAME : PTC I fo r  Pressure, T e m p e r a t u r e  and C h e m i c a l )  
TECHNOL. TVPE : SOFTWA E FUNCTION# N u m e r i c a l  s i m u l a t i o n  of mass, heat chem. trans. i n  porous 
SYSTEM LEVEL . XFER STATUS: F I E L D  TEST 

USED CST PLCINT : GHTD CONTCICT I M. R e e d  
DOE OPS OFFICE: HOLLOV OPS CONTACT : 
R I D  L A B  : LBL L A B  DIRECTOR : M. L i p p m a n n  
LAB TECH M E R :  M. L i p p m a n n  L A B  CONTACT P Lal, B o d v a r s s o n  
RLD FIRM : LBL R&D F IRM CONTCICTr 
PRODUCING FIRM: LBL PRODUCER CONTACT: 

? USED DV : USER CONTACT I 
COMMENT : 

! DB# 240 ACCESS# 30nn Fluid no m e n t  i n  V o l c .  Terr. TASK STEP: F / L I S T / I T E M  ' TASK STCITUS: CBAFA 

VR LAST R&D: VR READY: YR F I R S T  USED: 84 

ER: B e r t  D e n n i s  L A B  CONTACT : (3laria Bennett 

I SUBSVS 9 EM VR LAST R&D: 85 VR READY: 85 VR F I R S T  USED: 85 

I DB# 243 ACCESS# P T  C o m p u t e r  Code  TASK STEP: F / L I S T / I T E M  TASK STATUS: CBAFA 
CONTROL# I N  USE? s V BEST INFO FROM: (3. S. Bodvarsson - L B L  
I TEN NCIME : P T  (For Pressure and T e m p e r a t u r e )  

SYSTEM LEVEL : SUBSYSTEM XFER STATUS; DIFFUSION YR LCIST RPD: 82 YR READY: 82 VR F I R S T  USED: 80 
GHTD CONTACT : M. Reed  USED CIT PLANT : 

RGD L A B  ' : L B L  LAB DZRECTOR : M. Lippmann 
LAB TECH MNGER: M. Lippmann LAB CONTCICT I G. R o d v a r s s o n  

PRODUCINB FIRM: LRL  PRODUCER CONTACT: 
USED EV : USER CONTACT : 
COMMENT I 

+re+*+ PAGE: 53 

I TECHNOL. TVPE 8 SOFTWARE FUNCTION: Nurn. s i m u l a t i o n  of f l u i d  & heat f l o w  i n  f rac.  or porous med. 

I DOE OPS OFFICE: MOLLOV UPS CONTCSCT 3 

I RDtD F I R M  : L R L  R t D  F I R M  OONTACT: 
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DB# 244 ACCESS# M a p p i n g  Frac. D o m i n a t e d  F l o w  TASK STEP: F / L I S T / I T E M  
CONTROL# I N  USE? Y BEST INFO FROM3 Proc. of the G e o t h e r m a l  R e s o u r c e  C o u n s i i  
ITEM NAME 
TECHNOL. TYPE I PROCESS FUNCTION: 
SYSTEM LEVEL x SURSYSTEM 
GHTD CONTACT : A. D a v i d  A l l e n  USED AT PLANT : 
DOE OPS OFFICE: HQ 
RGD LOR I Los A l a m o s  LAB DIRECTOR : 
LAB TECH PINGER; James A l b r i g h t  
R t D  F I R M  : R t D  F I R M  CONTACT: 
PRODUCING FIRM: PRODUCER CONTACT: 
USED BY : USER CONTACT I 

COMMENT : 

: M a p p i n g  F l o w  Path i n  F r a c t u r e - D o m i n a t e d  R e s e r v o i r s  

XFER STATUS: ADVANCED YR LAST RtD: 82 YR 

OPS CONTACT 

LAB CONTACT 

: 

: 

TASK STATUS: CBAFA 

READY: 84 YR F I R S T  USED: 

Passive T h e r m a l  Protect ion sys TCISK STEP: F / L I S T / I T E M  TASK STATUS: CBAFA 
REST INFO FROM: LOMS-9671-HDR9 0 l o r i a  Bennett 

DBB 24s ACCESS# 
CONTROL# 
I T E M  NFIME 
TECHNOL. TYPE I PROCESS/H.ROOK FUNCTION r 
SYSTEM LEVEL : SUBSYSTEM XFER STATUSc ADVANCED DEVEL. 
GHTD CONTACT : 6. T e n n y s o n  USED CIT PLANT I 
DOE OPE? OFFICE: A t 0 0  OPS CONTACT r 0 .  T e n n y s o n  
R&D L A B  : Los A l a m o s  Nat. L a b  LAB DIRECTOR : J .  Whetton 

LAB TECH MNGER: B. D e n n i s  LAB CONTCICT r 0. R e n n e t  
R&D F I R M  I RPD F I R M  CONTACT: FRODUCINB FIRM: Los A l a m o s  Nat. Lab 

I N  USE? x Y 
8 Passive T h e r m a l  Protection S y s t e m  f o r  D o w n h o l e  E lect ron ics 

YR LOST RDD: YR READY: 85 YR F I R S T  USED: 

PRODUCER CONTACT: B u r t  D e n n i s  
USED BY NTpCT Burt Dennis r Los A l a m o s  Nat. Lab USER 
COMMENT : 

DB# 246 ACCESS# In ject ion B a c k f l o w  T e s t  TASK STEP: F / L I S T  TASK STFITUS: CBC CONTROL# I N  USE? : Y REST I N F O  FROM: INEL/UURI  R e p o r t s  
ITEM NAME : Inject ion B a c k f l o w  T e s t  T e c h n i q u e  
TECHNOL. TYPE c TEST FUNCTION: 
SYSTEM LEVEL : XFER STATUS: 
GHTD CONTACT : Reed  USED AT PLANT 
DOE OPS OFFICE: I D 0  OPS CONTCICT : S. Prestwich 
R&D L A B  : INEL/UURI  LCIB DIRECTOR I 0. Sommers 
LAB TECH MNGER: LAB CONTACT r 9. S p e n c e r  
R&D F I R M  : R t D  F I R M  CONTACT8 
PRODUCINB FIRM: PRODUCER CONTCICT: 
USED BY : R B I  USER CONTACT : D.E. M i c h e l s  

DR# 247 ACCESS# FRCICSL Code TCISK STEP: F / L I S T  TASK STATUS: CRC 
CONTROL# I N  USE? : N BEST INFO FROM: 
ITEM NAME 
TECHNOL. TYPE I SOFTWARE 
SYSTEM LEVEL : 
GHTD CONTACT : R e e d  USED AT PLANT I 

DOE OFS OFFICE: I D 0  OFS CONTACT : S. P r e s t w i  ch R I D  LAB ' c INEL LAR DIRECTOR r 0. Sommers 
LAB TECH MNGERn 5. S p e n c e r  L A 8  CONTACT : S. S p e n c e r  

: RSD F I R M  CONTACT: 
FRODUCING FIRM: PRODUCER CONTACT: 
USED BY : USER CONTACT : COMMENT : 

S i n g l e  Well R e s e r v o i r  T e s t  a n d  Water R o c k  I n t e r a c t i o n  
YR LAST R&D: 84 YR READY: 83 YR F I R S T  USED: 

: East Mesa, R a f t  R i v e r  

COMMENT L 

: FRRCSL In jec t ion  T r a n s p o r t  Code  
FUNCTION: 
XFER STATUS; 

T r a n s p o r t  of in jec ted  f lu ids i n  fractured reservoirs 
YR LAST RbDr 85 YR RECIDY: 86 YR F I R S T  USED: 

R&D F I R M  

83 

****+ PAGE: 54 
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DB# 248 ACCESS# 
CONTROL# I N  USE? : Y BEST INFO FROMI INEL 
I T E M  NCIME 

TECHNOL. TYPE I FUNCTION: SYSTEM LEVEL : 

GHTD CONTACT : L. Pratsch USED AT PLANT : 
DOE OPS OFFICE: I D 0  OPS CONTACT rP. B r o o k s h i e r  
R t D  L A P  : I N E L  L A B  DIRECTOR I Sommers 
LAB TECH MNGER: L A B  CONTACT : B. C. ,Lenis R t D  F I R M  

PRODUCING FIRM: PRODUCER CONTACT: 
USED BY : USER CONTCICT : COMMENT 

TASK, STEP: F / L I S T  

T h e  NM G e o t h e r m a l  C o m m e r c i a i i r a t i o n  P r o g r a m  F ina l  R e p o r t  

YR XFER STATUS: YR LAST RLD: 

: NM Energyt Min .  D e p t  RLD F I R M  CONTACT: C. Wentz  

: 

Laicire scale C o n t r o l  
INFO FROM: v nr-t 

TASK STEP: F / L I S T  

TASK STCITUS: CBC 

RECIDY: YR F I R S T  USED: 

SYSTEM LEVEL : 
GHTD CONTACT I - 

DOE OPS OFFICE: I D 0  
R&D L A B  : INEL 
L A B  TECH MNGER: J. Ramstha.,, 
R&D FIRM s - .  
PRODUCING FIRM: 
USED BY 1 

~ ~ ~ l ~ b i t o r  S q u e e z e  T e c h n i q u e  
FUNCTIONI 

XFER STATUS: YR LAST R&D: USED CIT PLANT : 
OPS CONTACT :S. P r e s t w i c h  
LAB DIRECTOR : 
L A B  CONTACT : J. R a m s t h a l e r  
R t D  F I R M  CONTACT: 
PRODUCER CONTACT: 

L o n g - t e r m  control of c a l c i t e  seal  

DE# 250 CICCESStC 
CONTROL# T U  l l e C 3  I Y .I.. YUL: ii 1 

ITEM NAME 
TECHNOL. TYPE I WCIN~RfuW 

: L o w  t o  Mod. 
. - .. ..-----.~ 

SYSTEM LEVEL : 
GHTD CONTACT : Reed  
DOE OPS OFFICE: I D 0  

LAP TECH MNGER: 
R t D  F I R M  
PRODUCING FIRM: 
USED B Y  
COMMENT L 

RLD LCIR : INELfLBL 

: 

: 

I 

Low-Temp. R e s e r v o i r  Engineerin 
BEST INFO FROM: I D 0  R e p o r t  #lo099 

TASK STEP: F / L I S T  

Temp. H y d r o t h e r m a l  R e s e r v o i r  Engineering H. Book 
FUNCTION: 

XFER STATUS: YR LAST RLD: USED AT PLANT 

S u r v e y  of m e t h o d s  and e q u i p m e n t  

_. . ~. 
OPS CONTACT I S. P r e s t w i  ch 
LCIB DIRECTOR r 0. Sommers 
LAB CONTACT : 6. S p e n c e r  
R&D F I R M  CONTACT: 
PRODUCER CONTCICT: . ._-- -- - USER CONTCICT : 

TASK STEP: F / L I S T  DB# 251 CICCESS# 
BEST INFO FROM2 CONTROL# T N  IICCL) I 

= - ~ ~ m = r  r r d  Comm.Planning- F ina l  R e p o r t  DE FCO7-791012014 
R n n w  FUNCTION: 

XFER STATUS: YR LCIST R&D: 

OPS CONTACT :P. B r o o k s h i e r  

LCIB CONTACT : 8. Lunis 

GHTD CONTACT i L.  rats sen USED AT PLANT : DOE OPS OFFICE: I D 0  

R&D LCIB ' .  I TNCl LAB DIRECTOR : G. L. Sommers 
RPlcD F I R M  

PRODUCING FIRM: . PRODUCER CONTACT: USED BY . .--- 
: MT Dep t .  of  N a t .  Res R&D FIRM CUNTCICT: J. Birkey 

I 

COMMENT : 
USER CONTCSCT : 

*+++* P M E :  55 

TCISK STCITUS: CBC 

e deposition 
85 YR READY: 86 YR F I R S T  USED: 

82 YR 

TASK STATUS: CBC 

READY: 82 YR F I R S T  

TCISK STATUS: CBC 

85 

USED: 82 

YR RECIDY: 84 YR F I R S T  USED: 84 
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TASK STEP8 F / L I S T  TASK STATUS8 CBC DB# 252 RCCESSt 
CONTROL# I N  USE? : BEST INFO FROM: INEL 
I T E M  NAME 
TECHNOL. TVPE : HANDBOOK 

SYSTEM LEVEL I XFER STCITUS: VR LAST RPD8 YR RECIDV: 85 VR F I R S T  USED: 85 GHTD CONTCICT : L. Pratsch USED AT PLCINT : 
DOE OPS OFFICES I D 0  OPS CONTCICT I L. B r o o k s h i e r  
RLD LAB I T h l F l  L A B  DIRECTOR : 8. L. Summers 

PRODUCINQ FIRM: 
USED BY 

: R e s o u r c e  Deve lopmen t :  S y s t e m  D e s i g n ,  C o n s t .  and O p e r a t i a n  
FUNCTION8 For G e o t h e r m a l  D i r e c t  Use A p p l i c a t i o n s  DOE/ET/12099-4 

. -- --. - : R. Lunis 
MPU PIRW CONTACT: 
PRODUCER CONTCICT: 

* . -~ 
USER CONTACT : 

COMMENT 8 

DBII 253 CICCESS# 
CONTROL# 
ITEM NAME RP.;nlarrn 6 

TASK STEP; F / L I S T  
V BEST 

. .----. -= -ssessmen t  
TECHNOL. TVPE I HANDBOOK 
SYSTEM LEVEL : 
GHTD CONTACT : L. Pratsch 
DOE OPS OFFICE: rnn 

-. .-- 
LCIB TECH MNGER: 
REkD F I R M  : I C F  INC. 
PRODUCINQ FIRMI 
USED BY t 

INFO FROM: IMEL 
: for G e o t h e r m a l  D i r e c t  Use C I p p l i  

FUNCTION: DOE/ET/12099-3 
XFER STCITUSz . 
USED CIT PLCINT 1 
OPS CONTCICT 
LCIB DIRECTOR I 
LCIB CONTCICT 
R&D F I R M  CONTACT: 
PRODUCER CONTCICT? 

: 

: 

..--- -- - 

P. Brookshier 
Q.L. Summers 
B. Lunis 

UYtR CONTRCT I 

COMMENT I 

COMMENT t 
USER CONTCICT 

cat ions 

YR LCIST R&D: 

TASK STATUS8 CBC 

VR RECIDV: 85 YR F I R S T  USED: R 5  

STEP8 F / L I S T  

ia lysin and D e s i g n  
VR LAST R&Da 85 YR 

TCISK STCITUS: CBC 

RECIDV8 85 VR F I R S T  

DB# 254 ACCESS# 23 Heat Pump C o m p u t e r  Hodel TASK 

TECHNOL. TYPE FUNCTION: For S p a c e  Heating AI 

SYSTEM LEVEL t SUBSYSTEM . XFER STATUS: DIFFUSION 
GHTD CONTCICT t L. Pratsch USED AT PLANT : 

OPS CONTCICT :P. B r o o k s h i e r  DOE OPS OFFICE: I D 0  
R I D  LCIB : Qeo-Heat C e n t e r ,  O I T L C I B  DIRECTOR : P. Lienau 

LCIB TECH PINGER: L O B  CONTACT 8 K. R a f f e r t y  
RLD F I R M  t R&D F I R M  CONTCICTr PRODUCER CONTCICT: PRODUCINQ FIRM: 
USED AV 

BEST INFO FROM: GEO-Heat C e n t e r  CONTROL# T N  llCC3 - y 
--.- . ..r,.p A e a t i n g  S y s t e m  C o m p u t e r  M o d e l  

I ..--- -~ : 

DB# 255 CICCESSII 25 E c o n o m i c  C o m p u t e r  M o d e l  TCISK STEP: F I L I S T  TCISK STATUS: CONTROL# T N  IIOCC) - BEST INFO FROM: Geo-Heat C e n t e r e ,  O I T  

SYSTEM LEVEL a SYSTEM 
GHTD CONTACT : L. Pratsch USED AT PLCINT t 
DOE OPS OFFICE: I D 0  OPS CONTCICT : P. B r o o k s h i  er RLD LCIB 

LCIB TECH PlNGERt LAB CONTCICT 
RLD F I R M  : R I D  F I R M  CUNTACT: PRODUCER CONTCICTs PRODUCINQ FIRM: 
USED RV 

--. --- VI)= E c o n o m i c  analysis S p r e a d  S h e e t  
. SOFTWCIRE FUNCTION8 For S p a c e  rrnd Process H e a t i n g  A p p l i c a t i o n s  

: Beo-Heat  C e n t e r  , 011 LAA DIRECTOR 

XFER STATUS8 DIFFUSION YR LCIST R&D? 85 VR RECIDV: 80 VR F 

I P. L i  eni au 
: 

..--- - 

CBC 

' IRST 

USED: 

USED8 

85 

80 

UStR CONTACT 
COMMENT : 

: 

++++* PARE: 56 
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