


















































Shallow and deep production horizons
have been penetrated in the field.
Most of the wells intercept the shal-
lower zone, which is much better
understocd than the deeper one. The
deeper reservoir must be produced in
a manner carefully integrated with the
shallower zone to expand the power
production of the field beyond the
current rating of 35 megawatts. The
degpPer "zone may have temperatures
considerably in excess of 230°¢. -

At present, Unit No. 1 produces 39
megawatts although it is rated at only
35 megawatts, and generatesgs roughly

20 percent of the electrical needs of
Nicaragua. A second unit, identical
to the first, has been designed and is
ready to be built, pending final fund-
ing arrangements. Altogether, 8
production wells will supply the two
units; 2 wells will be available on
standby.

The gecthermal area called E1l Hoyo-
Monte Galan appears to be several
times larger than Momotombo, but is
undeveloped at this time,

The author thanks Dr. A. Ten Dam
(Socidte de Prospection et d'Ftudes
Geothermiques) for information on

the current status of the power plant.

Indonesia

The ultimate geothermal power poten-
tial of Indonesia is estimated to be
10,000 megawatts, an impressive figure
by any standards. Exploration and/or
development are taking place at 18
areas in Sumatra, 29 areas in Java,
le areas in Sulawesi, and 14 areas in
Bali, Lesser Sunda Islands, and
Moluccas. An ambitious program is
underway to get power plaﬁts on line
in eight different areas by the vear
1994,
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PLANT : YEAR TYPE
Kamojang: : ,

Wellhead Unit 1978 Dry Steam

Unit 1 1982 Dry Steam

Unit 2 1987 Dry Steam

Unit 3 1988 Dry Steam

Unit 4-5 . n.a. Dry Steam
Dieng:

Wellhead Unit 1980 1-Flash

Unit 1 1988-89 Flash

Unit 2 1989-90 Flash
Darajat:

Unit 1 1991 Flash

Unit 2 1992 Flash
Salak: ‘

Unit 1 1988~-89 Flash

Unit 2 1989-90 Flash

Unit 3 1992 Flash

Unit 4 1993 Flash
Lahendong: _

Unit 1-2 1992-93 Flash
Cisolok:

Unit 1 1993 Flash

Unit 2 1994 Flash
Banten:

Unit 1 1993 Flash

Unit 2 1994 Flash
Bedugal:

Unit 1 1990-91 Flash

Totals

2 sTATUS
0.25 Operational

30.0 Operational

55 Under construction

55 . Under construction
2X55 _Preliminary planning

2.0 v Operational

55 Advanced planning

55 Advanced planning

55 Planned

55 Planned

55 _ Advénced Plaﬂning
55 Advanced planning

55 Planned B

55 Planned
2x15 Planned

55 Planned

55 Planned

55 Planned

55 Planned

55 » Planned

: 32.25 Operational ‘

142.25 Operational or u.c.
997.25 Operational, u.c.

or planned

Research and Development

State of Washington and Swedish

........

Computer Program

A computer program to determine the
feasibility of district heating plans,
called BEATPLAN, is being developed
under a joint contract between the
Washington S$tate Energy Office and
the Swedish Council for Building
Research.

The program is appropriate for direct
use systems or those with heat pumps,
and should be Ffinished by July 1986.
It will be used by the Washington
State Energy Office to évaluate dis-
trict heating plans for Washington
cities. The program will be avail-
abkle to private consultants, as well.

When asked how the arrangement with
the Swedish Council evolved, Dr.,
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Gordon Bloomguist of the Washington
State Energy Office said he has been
trying to come up with a good com-
puter program for evaluating district
heating plans for 4 years. He deve~-
loped and tested two programs within
this period, and felt that refinements
were still needed.

He has 1ived in Sweden for 6 years,
and he asked members of the Swedish
Council if they would be willing to
co=fund a study that would combine
the Council's knowledge of district
heating and the Washington State
Energy Office's knowledge of geother-
mal energy.

"We started in December, and the pro-
gram should be ready in July," said
Dr. Bloomquist, "Now we've got a new
plan on the drawing board that will
turn HEATPIAN from a feasibility tool
into a drawing tool," he added.

For further information, Dr. Bloom—
quist may be reached at the Washington
State Energy Office, 400 E. Union,
Olympia, Washington 98504; phone (206}
754-0774.

Scale Control in Geothermal Systems

Reprinted from the December 1985 issue
of the FEPRI Journal, p. 52 and 53,

Native geothermal fluids, whether
steam or hot brines, are chemically
complex and unstable substances. Re-—
sources throughout the western United
States range between two extremes-the
vapor-dominated resources of Northern
California's Geysers field, with non~
condensable gas content as high as

5 wt% and dissolved solids content as
low as the parts-per-million level,
and the hypersaline liquild resocurces
of Southern California's Inmperial
Valley, with dissolved solids content
approaching 30 wt%. Controlling the
behavior of these fluids is critical
to successful geothermal power gener-—
ating facilities. The objectives of
EPRI research in scale contrel are to
understand the behavior of geothermal

fluids and to learn how to predict
and control that behavior.

In the mid-1970's EPRI recognized the -
complexity of scale control in geother-
mal systems and developed a strategy
to address the problem, Individual
projects are working toward under-
standing, prediction, and control of

" gcale formation, and proposed scale-
" control technologies are being eval-

uated for performance and characterized
for applicability.

Mineral Precipitation

Selective mineral precipitation in
flashed-brine power plants is the
concept that led to the design and
fabrication of a crystallizer unit

by The Ben Holt Co. (RP1525-3). With
this device, EPRI will investigate
the feasibility of bulk scale removal
by selective crystallization upstream
of a power plant boundary.

\—.—-—-—_-——__ p
- =l Clarifisd
N ' 3 ~ bring

y Crystat

Brine — § slurry

This flash-crystallizer vessel wasg
designed and built for the investi-
gation of controlled mineral precipi=
tation and removal at flashed-brine
plants. In the vessel, steam ig pro-
duced and solids are removed from
geothermal brine under controlled
conditions.
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‘During the production of steam by
flashing, brine reaches supersaturation
when mineral concentrations are in-
creased by the loss of ligquid water

to steam and when the temperature
decreases. In flashed-brine facili-
ties, severe scaling is common in and
just downstream of the flash vessels,
with the flash temperature and pres-
sure and the brine characteristics
determining the precipitates formed.
In general, carbonate and sulfide pre-—
cipitate during a: high pressure~high
temperature flash, and silica pre-—
cipitates during a low pressure-low
temperature flash.

The EPRI flash-crystallizer vessel
was designed with maximum flexibility

Conferences

to encourage mineral precipitation
under controlled conditions. Brine
containing scale~forming species enters
the vessel and is flashed. Steam exits
the top of the vessel, and stabilized
brine, now a slurry, exits the bottom,
The overall process combines stean
production by brine flashing with
mineral precipitation. The vessel

will be tested in 1985-1986 on several
brine types to evaluate the effects

of temperature, pressure, scale type,
supersaturation, particle contact, and
recirculation rate. Optimal conditions
for selective precipitation and im-
proved design features of flash-
crystallizer vessels for specific

brine conditions will be determined
during the field test.

The Tenth Annual EPRI Geothermal
Conferernice and Workshop, "Expanding
Geothermal Capacity with Modular
Systems," Portland, Oregon, June 24-
27, 1986.

The conference will be held at the
Portland Marriott, 1401 Front Ave.,
Portland, Oregon 27201, (503)226-7600.
Conference feeg are $25.00 for repre-
sentatives of utilities affiliated
with EPRI, and 3225 for all others.

For technical information, contact
Ms. Mary McLearn, Project Manager,
at (415)855-2487; for gensral infor-
mation, contact Ms. Brooke Eldredge,
Conference Coordinator. The address
for either is EPRI, P.O. Box 10412,
Palo Alto, California 94303.

Fifth Interndational Symposium on Water—
Rock Interaction, Reykjavik, Iceland,
August -8-17, 1986.

The symposium is sponsored by the
International Association of Geochem-
istry and Cosmochemistry. TFor further
information, contact Halldor
Armannsson, Orkustofnun--The National
Enerqgy Authority, Grensasvegur 92,

108 Reyjavik, Iceland.

International Meeting on Geothermics
and Geothermal Energy, Sao Paulo,
Brazil, August 10-14, 1986.

The meeting is being crganized by the
International Heat Flow Commission and
the Institute of Technological Research
of the State Government of Sac Paulo.
The meeting is the first of its kind
to be organized in the Southern
Hemisgphere and is of particular im-
portance to the development of geo-
thermal research in South America.

The official language of the confer-
ence will be English.

Topics discussed in the meeting will
include crustal heat-flow measurements,
regional studies and geothermal maps,
paleogeothermics, and geothermal energy.
The advanced registration fee is U.S.
$50.00 before May 10, 1986, when the
fee will be raised to U.S. $70.00.

For further information, contact the

IMGG, c¢/o Valiya M. Hamza, Instituto

de Pesquisas Technologicas do Estado

de Sao Paulo S5.A., IPT CP71-41 , 0010
Sao Paulo, Brazil.

Geothermal Resources Council 1986
Annual Meeting, September 29-
October 1, 1986, Americana Canyon
Hotel, Palm Springs, California.
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The meeting will include three days
of technical sessions, special ses-
sions, a poster presentation, photo
contest display, and field trips.

On September 27-28, a pre-course will
be held titled "Future of Gecthermal
Enerqgy."

A post-course, "Well Testing," will
be offered on October 2-3,

Contact the GRC for further infor-
mation at P.O. Box 1350, Davis,
California 95617.

Hawaii Volcano Observatory Diamond -
Jubilee and Symposium on How Volcanoes
Work, Hilo, Hawaii, Jarnuary 19-23, 1987

A symposium titled "How Volcances Work™
will be held in celebration of the
Diamond Jubilee of the Hawaii Volcano
Observatory. (1987 will be the 75th
anniversary of the United States
Geological Survey's Hawaii Volcano
Observatory). The symposium is spon-
sored by the U.S., Geological Survey,
the American Geophysical Union, the
Geological Society of America, the
International Association of Volca-
nelegy and Chemistry of the Earth's
Interior, the World Organization of
Velcano Observatories, the University
of Hawali, and the Hawaii Institute
of Geophysics. ‘

Major symposium topics will include:
Conceptual Models of How Volcanoes
Work, Internal and Deep Structure of
Volcanoes, Dynamics of Eruptions,
Assessing Volcanic Hazards, and Re-
ducing Volcanic Risk.

Lecture—discussion sessions and poster
sessions will be offered. Field trips
will be held before, during, and after
the symposgium on the islands of Oahu,
Hawaii, and Maui.

For further information, write Robert
Decker, U.S. Geological Survey MS 910,
345 Middlefield Road, Menlo Park, CA
95025,

Videotapes
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CALIFORNIA
DEPARTMENT OF CONSERVATION
DIVISION OF OIL AND GAS

What are jackline
pumping units?

How were tramways used?

Which oil well has
produced since 18767

EARLY
OIL & GAS

PRODUCTION
IN CALIFORNIA

22 minuggs ¥

[ ]
Produced by the
California Department of Conservation,
Division of Qil and Gas
L ]
Videotaped in the oilfields of
Ventura County, California.

[ ]
Price: $25.00
Available in 1/2” VHS or Beta formats.
L ]
To order, contact:
Susan Hodgson
Division of Oil & Gas
14156 Ninth Street, Room 1310
Sacramento, CA 95814

Phone (916) 323-2731
®

An account of the aafly
days In Callfornid’s ofl J
and gas fields. }

Before the Drilling Begins

The environmental documentation pro-
cess and well pad engineering practices
used at The Geysers Geothermal field
are the topics of a new videotape
available from the Division of 0il

and Gas. The videotape is about 13
minutes long and was taped on location
at The Geysers Geothermal field.

The vidéotape, titled "Before the
Drilling Begins," may be purchased
for $150 in %" (VHS or Beta) or 3/4"
formats. It may be rented for $25
plug a $25 deposit refundable upon
return of the tape.

Contact Susan Hodgson for further
details (916) 323-2731,

Publications

The decade of North American Geology.
The complete suite of publications is
available to Geological Scciety of
America members for $1,720.90 and to
nonmenmbers for $1,9250,.35. For a de-
tailed order form and a full explana-
tion of the purchase terms, write
DNAG Publication Sales, Geological
Society of America, P.O. Box 9140,
Boulder, Colorado 80301-9140.

The first publications are available
for the decade of North American
geology speclal project, commemorating
the 1988 centenary of the Geoclogical
Society of America. The publications,
when completed, will include the 28—
volume get, Geology of North America,
a 6—volume Centennial Field Guide set,
4 Centennial Special Volumes, 23
Continent—~Ocean Transects, and 7
Continent-Scale Maps of North America,
Each of the five categories of publi-
cationg may be purchased separately.

The following reports are available
from the National Technical Infor-
mation Service, U.S. Department .of
Commerce, Springfield, Virginia 22161,
Prices vary. ’

Analysis of flow data from the T-F&S/
DOE Gladys McCall No. 1 Well. DOCE/NV/
10150-6. By J. Pritchett and T. Riney.
1985. $13.00. Microfiche $4.50.

Collection and analysis of geothermal
gases. LA-10482-0OBES. By L.
Sherenell, F. Goff, L. Gritzo, and P.
Trujillo, Jr. 1985. $7.00. Micro-
fiche $54.50.

Geothermal technology development
program annual progress report, Oct.
1983 - Sept. 1984. SAND85-1138.
Edited by J. Kelsey. 1985. $23.50.
Microfiche $4.50.

High—-temperature borehole irnstrumenta-
tion. LA-10558-HDR, By B. Dennis,

S. Koczan, and E. Stephani. 1985.
$8.50, Microfiche $4.50.

®
Convective flows in porus media, ISBN
0-477-06758~1 (SIPC), ISBN 0-643-
03809-4 (CSIRO). Edited by R.A.
Wooding and I. White. NZ $12.50 plus
postage -and packaging (New Zealand
$,60; overseas $1.65)., Available
from the Publications Officexr; Science
Information Publishing Center, DSIR,
P.0O, Box 9741, Wellington, New
Zealand,

The publication contains the proceed-
ings of a seminar organizmed by DSIR
and CSIRO Institute of Physical
Sciences, Wairakei, New Zealand in
May 1985, Among the papers repro-
duced in this bock are "Existence and
stability of vapour-dominated geother—
mal fields" by M.A., Grant, DSIR; and
"Geothermal steam flow through porous-—
permeable rock" by R, James, DSIR,

Proceedings, workshop on geothermal
reservoir engineering, Volumes 1-6.
USA orders are U$$100.per set with

no extra charge for postage, handling,
or sales tax. Foreign orders are
US$110 per set, which includes postage
and handling. Payment must accompany
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each order, Please allow 6-10 weeks
for delivery. Inguiries by telephone
(415) 497-4744 and telex STANFRD STNU
348402, Available from the Stanford
Geothermal Program, Department of
Petroleum Engineering, Mitchell
Building 360, Stanford University,
Stanford, California 94305,

dividual hardbound volumes, and will
shortly become available., Future
volumes will be issued in hardbound
form after each Workshop. The Stan-—
ford Geothermal Program organizes the
Workshop on Geothermal Reservoir
Engineering under sponsorship from
the Geothermal Technology Division

Date Notice
Received

Operator &
Well No.

API No. Sec.

T. R,

ILocation & Elevation

DISTRICT G3

LAKE COUNTY

’ 9/1/85 County of Lake 033-90517 33 W Fr, .
of the U.S. Department of Energy. ¥ 13N 8 1;3 Sg CEIB 1181n N,
The first six volumes (1975-1980) of 3m E. 573m GR.
the Proceedi of the Stanford Work-
ceealngs ° antore Tor X ¢ 11/8/85 Union 0il Co. of Calif. 033-90518 5 11N 8W Fr. SE cor. 350.5m N,
shop on Geothermal Reservoir Engineer-— . -
: s ) "NE Geysers Unit" 15 541m W. 891.5m KB.
ing have been reprinted as hardbound 1985 list of publications. Free. :
1 ith th d b in- : E ;
o aTes, e on author and subject in Published by and available from the 12/18/85  Union Oil Co. of Calif. 033-90519 511N 8W Fr. SE cor. 350.5m N,
- Nevada Bureau of Mines, University "NE Geysers Unit" 16 533.4m W. 891.5m KB.
of Nevada-Reno, Reno, Nevada 89557~ .
Volumes 7-10 (1981-1985) are also 0088,
beina indexed and reprinted as in- SONOMA COUNTY
L] *
CQI]fOfr“Q WQ”S 9/19/85 GEO Operator Corporation 097-90676 24 11N 9W Fr. SW cor. 6lm N,
. "TG" 69 732m E. 854m GR.
Division Well Data Available Division of 0il and Gas., All data , . .
are in metric units The file may be 10/2/85 Unijion 0il Co. of Calif. 097-90677 20 11N 8w Fr. SE cor. 609.6m N,
A computer-generated file of geother— purchased at cost (usually between "LF State 4597" 41 544.1m W. 935.7m KB.
mal production and injection statistics $50 to $100) from the Division of
for wells and records open to public 0il and Gas in Sacramento 10/18/85 GEO Operator Corporation 027-90678 35 12N 9W Fr. SE cor. 365m N,
inspection is available from the "Prati® 4 2.1m W. 792.2m KB.
. i i . if. - Fr, . .
Drilling Permits for Geothermal Wells Approved August-—December 1985 10/28/85 Union 01l Co. of Calif 097-30680 20 1IN 8w r. NE cor. 213.4m 5,
s — - T "LF State 4597" 39 731.5m W. 984.5m XB.
by the Division of 0il and Gas
Date Notice Operator & 10/28/85 Union Cil Co. of Calif, 097-90679 20 11N 8W Fr. SE cor. 451.3m N,
Received Well No. APT No. Sec. T. R. Location & Elevation "LF State 4597" 42 727.1m W, 935,8m KB.
.
DISTRICT Gl 10/30/85 GEO Cperator Corporation 097-90681 14 11N 9W Fr. NW cor. 777m 3,
‘ "Rorabaugh” A-28 878m E. 387m KB.
LASSEN COUNTY
10/22/85 GeoProducts/North 11/19/85 GEO Operator Corporation 097-90682 35 12N O9W Fr. SW cor. 3m N,
American Energy Corp. 035-90074 14 29N 15E Fr. SE cor. 49m N, "Prati™ 37 678m E. 579m GR.
"WEN" 3 857m W, 1,228m GR.
MONO COUNTY
12/2/85 Wood & Associates 051-90049 35 38 28E Fr. SW cor. 820m N,

MChance" BE

DISTRICT G2

344m E.

TMPERIAL COUNTY

2,158m GR.

8/2/85 Kennecott Corporation
"State" 2-24

9/19/85 Union 0il Co. of Calif.
"Vonderahe" 1

9/26/85 William E. Engler

"Niland" 1

025-90632

025-90633

025-90639
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14 118

5 128 13E

1 ¢9s

13E

12K

Fr. 8E cor. 313.94m N,
76.2m W. Ele. ~74.07m

Fr. NE coxr. 757.,4m S,
745.2m W. Ele. —-68.6m

Fr. SW cor. 560.5m N,
259.4m E. BEle. =-30.5m
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Galifornia Division of Oil and Gas
GEOTHERMAL MAPS

\\ "W S —
oRiawW 17 ]i6 15" 14l|3 |2| IRV ERE
A T24N
T
MD.B.8M. ( 23 -

Map G1-2

TA4AN H156T

Sec. 23, 24
MODOG COUNTY

-

// Map G1‘3
=" 729 30N R19E
Sec. 3.4,5,6, 28,29, 30, 31,32, 33, 34
LASSEN COUNTY

Map G1-1
T3S R28E
Sec.32, 35
MONO COUNTY

Geothermal

| N\ District G1

Geothermail
District G2

MAP NO. FIELD OR AREA  MAP SCALE
G111 __ _ _Casa Diablo 1:20,000
Gte _____ lake City 1:20,000
Gi3 = Susanville 1:7,200
Ga-1 . Salton Sea (North) 1:20,000
G2-2 Salton Sea (South) 1:20,000
G2-2 _Brawley  1:20,000 } RIOE Il 12 1314 15 I8 i7 18 19 20 20 22
G2t Heber 1.20,000
G25 . FEastMesa  1:20,000 T8 S'?‘B'a M
G2 Mesquite 1:20,000
G3i ____ The Geysers 1:20,000 c
G3-2 _ ___ Calistoga 1:12,500 5y
GW-1 The Geysers Area 1:62,500 =
W1-4 imperial County 1 2 mi. : | IMPERIAL
]
12 G2-2 4{
GECTHERMAL MAFPS3 MAY BE PUR- JL T I
CHASED FOR $3.00 EACH FROM 13 2-9 W1-8
THESE DIVISION OFFICES: s
1416 HINTH ST., RGOM 1310 G2-6
SACRAMENTO 95814 &
PHONE (916) 323-1/88 5
50 D ST., ROOM 300 16 G2-5
SANTA ROSA 95404 G2-4 L_.LJ

PHONE (707) 576-2385  576-2336
485 BHOADWAY. SUITE 3

EL CENTRO 92243

PHONE (619) 353-8900

[0 R e
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These maps are revised and published annually.
The revision date is the last Saturday in September,
and revised maps are available November 1.

1985 Index

July, p. 1-66: December, p. 67-110

Q

Asgessing geothermal properties 45

b

Biphase Energy Systems 17

BLM bonding requirements 39

BLM lease sales 52

BLM mineral resources policy 38

Bottle Rock power plant 14

BPA study 16

Brawley Geothermal-Electric Project 76

C

Carlin High School well 92

CEC grant and lcan program 42

Central American Energy Resources
Project 23

CEQA Unit activities 7

Conferences 103

Costa Rica 23, 24

Costs of geothermal projects 46

d

Desert Peak power plant 88
District heating computer program 101
Divigion of 0il and Gas 7, 84

e

Electrical generation 7, 8
Elko Junior High School well 89

f

Federal geothermal personnel 36
Freeport-McMoRan 84

9

Geothermal Dev, Associates 17
Geothermal Resources Association 86
Geothermal Resources Council 53

h

Hawaiian development 18, 94

Heber binary power plant 12, 71
Heber dual-flash power plant 12, 70
Hot dry rock @93

Imperial Valley releveling 8

Legislative update 39
Lost circulation studies 34, 35
Low~temperature geothermal projects

m

Mammoth Lakes direct-heating study
Maps 55, 108

Mineral processing enhancement 92
Miravalles Geothermal field 24
Mono Power Company 84
Multilateral lending institutions

O

Oregon geothermal development 15

o

Pacific Aquafarms 86
Publications 56, 105

S

Salton Sea Scientific Drilling
Project 9, 87

Scale control in wells 102

Seminars and conferences 53

Shallow Salton Sea Drilling Program

South Geysers power plant 79

State Lands Commission 52

f

The Geysers Geothermal field:
anniversary 77
Bottle Rock power plant 14
South Geysers power plant 79
statistics 7
Unit 16 79
Unit 20 79
Unit 21 79

™A 33

109

28

14

50

10




U

US. agencies assisting. foreign
governments 48

US~DOE budget 85

US-DOE core repository 36

USGS geothermal research program 37

Utah geothermal development 93

Utah hot dry rock program 93

v

Veterans Administration Medical
Center 91

Videotapes 55, 104

Vulcan power plant 13, 74

TRO2(3-86-DWRR-16C)

110

Wells, California 62, 106
Wells Rural Electrical Co.
Wineagle power plant 82
Worldwide development 95
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