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PROSPECTIVE VIEW ON THE GEOTHERMAL DEVELOPMENT PROJECT IN THE PROVINCE OF
HEUQUEN ' '

Japan Internationai_Coobération_Agency {JICA) drganized and dispatched //
the preliminary study team ("The Team"} to'Argéntina from March 11th. to/
darch 22th., 1987 in order to séttle the scope of work (S/W) for the Fea-

sibility Study on the Northern Neuguén Geothermal Development Project.

fhe team, headed by Dr. H. Yase and accompahied'by Mes's}s. T. Noda, §. Na
kagawa, S. Miura aﬁd K. Yoneda, haa discussion with officials of the Minis
try of Foraign Affairs, The Enéréy Secretariat of the ﬁiniétry of Public/
Horks and Services,'and The Govérnment of the Province of Neuquén. And //
also the Team conducted a br{eF s1te reconnaissance on the Domuyo as well

as-the Copahue geothermal area in the north of the Province of Neuguén.

As a result, the Team had come to the conclusion that the future technical
cooperation between Ardentina and Japan to be done at the Copahue geother
mal area-from‘the stanﬁpoint of the proximity of the power generation, in
place of the Domuyo geothermal area where JICA extended the technical /7

Cooperation from 1.982 to 1.984.

This report, submitted to the Government of the Province of Neuquén, des-

Cribes the Team's findings and apinions on its own responsibility.

When the Team drafted in Japan the S/W for the Domuyo project, which is//
attached és the Appendix the Team considered this project as a mini-geo-/
thermal power generation project. In this reason, a drafi of S/W includes

feasinility design and economic and financial analysis of the sroject, //

//



/.-

which can be conducted only if the scale of power generation is samll.
And then the Team Tooked for the power demand at the Domuyo area in the:

course of the site reconnaissance in order to justify this project.

However the Team realized Argentina cdunterﬁarts expect the Domuyo pro-
ject to be a rather large sca]é ﬁhich pfodﬁces at least 10 M of the //
electric power to be interconnected with the network of transmission /o
tines in-ihe.future. The team come to have the same opinion with Argen-
tine countefparts'regarding the Domuyo project as the result of discus-

sions and site reconnaissance,

The difference or gap betwesn the Team's preconcept and Argentine coun-
ternarts' rotjon for the Domuyo project causes the draft of'S/N 0 ‘a //
great deal of modifications. That is, the present status of the Domuyo/
project requires several deep wells to be drilled for the feasibility//
study.'ﬂn the other hand, the Copahue project is much advanced in the /

development siage.

Taking into a consideration.of JICA's geothermal project.scheme and the
rapid realization of geothermal power generation in Argentina, the Copa
hue geathermél project is recommended as the target for technical coope
ration, in which the same scope of work as the draft of S/4 for the Do-

fuyo project, in principal, can be formulated.

L 14—



CONCLUSION AND RECOMMENDATION

The JICA breliminary study team, aﬁong with discussions on the broximity
of gebtherma1 power geneﬁation in the north of the Provfnce of Neuquén,/
visitéd Argentina in March, 1987. During the Team stayed in the Province
of Neuguén from iMarch 14th 'Eo 20th , the members visited fwo geothermal
afeas, Domuyo and Copahue and was given the latest information both on//

the areas and the future energy plan.

In the light of new information and under the present situation the Team
came to a conclusion that the optimum site for the development of geo-//

thermal energy is the Copahue area rather than the Domuyo area.

The Team, therefore, recommends this-change to be accepted. In this case,
the future scope of work of the Co.pahue project, time schedule, and under

taking will be the same as that atiached as the Appendix.

March 19th, 1987 : { cz:q{/’ _

Hirokazu Hase

Leader,

Preliminary Study Team

Japan International Cooperation Agency
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SCOPE OF WORK
OF
THE FEASIBILITY STUDY
ON |
THE NORTHERN NEUQUEN GEOTHERMAL DEVELOPMENT PROJECT
| AGREED UPON BETWEEN
THE ENERGY SECRETARIAT OF THE MINISTRY OF PUBLIC WORKS
AND SERVICES
THE GOVERNMENT OF THE PROVINCE OF NEUQUEN
-AND
THE JAPAN INTERNATIONAL COOPERATION AGENCY

Buenos Aires, july 20, 1987.

Yoy e

HIROKAZU HASE ‘ ' RGE LAPENA FELIPE-SAPAG
LEADER OF THE | SECRETARY OF ENERGY GOVERNOR
PRELIMINARY STUDY OF THE MINISTRY OF OF THE
TEAM.  PUBLIC WORKS AND PROVINCE OF
JICA | SERVICES. NEUQUEN.

SCAR YUJNOVSKY
UNDERSECRETARY
OF INTERNATIONAL COOPERATION
MINISTRY OF FOREIGN AFFAIRS



I. INTRODUGTION

in i#<ponse to the request of the Government of thé Argentine Republic
(hereinafter referréd to as “Argentina™) the Government of Japan decided
to implement the Feasibility Study (hereinafter refe/red-to as “the Study™)
on the Northe}h Néﬁquen Geothermnal Development Project (hereinéfter referrad
to as "the Projecti™) in accordance with the Agreement on Technical Coopera-
tion between the Government of Japan and_the'deerhment of Argentina.

Accordingly. the Japan Intérnational Cooperation Agency (hereinafier
referred to as "JICA"), the official agency responsible for the implemen-
tation of the technicél'cooperation programs of the Government of Jap#n,
will undertake the Study, jn close qoéperation with the authorities con-
cerned of the Government of Argentina.

The Energy Secretariat of the Ministry of Public Works and Services
and the Government of the Province.of Neugquen constitute the Argentine
Executing Authorities (hereinafter referred to as “AREXA"). AREXA designates
the Geothermal Energy Regionél Céﬁter (hereinafter referred to as
"CREGEN") as_fhe Argentine Study team. CREGEN shall act as coﬁnterpart
to the Japanese Study team and also coordinating body in relation w®ith
other governmental and ﬂongovernmenfai organizations concerned for the
smooth implementation of the Study.

The present document sets forth the scope.of work with regard to the

Study.

ii. OBJECTIVES OF THE STUDY

The objectives of the Study are to. evaluate geothermal enevgy resources
at the Copahue geothermdt field in the north of ihe Province of Neuquen

and to formulate the opltimum project scheme.

=20
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[11. SCOPE OF THE STUDY

The Study will be carried out in the foilowing two (2) stages,
The Second Stage will be implemented on the basis of the evaluatien

on the results of the Fifst Stage.

1. The First Stage
{1) Collection and.compilation'df all existing data, reports and other
relevant information
{2) Geothermal conceptual modeling
a) Geolﬁgical, geochenical and geophysical evaluation of the Project
area
b) Evaluation of well characteristic data on CbP—l and COP-2
t) Formulation of concepiual model
d) Location of the drilling site and formulation of the dfilliné
program of GBP;B
(3) Dritling of an exploratory well ({OP-3)
(4) Well loggzing and.core anaiygis on bDP—3
(5) Well characteristics test on COP-3
(6) Boreﬁole_geochemistry oﬁ cop-3
(7) Integrated analysis of the geothermal systenm
a) Reservoir Engincering
b) Integration of géothcrmal mode |

. (8) Electric power survey

/// a) Survey of present demand and existing power facilities

b)Y Power demand forecast

{9) Preliminary economic sludy



2., The Second Stage

(1) Socio-cconomic and environmental study

{2) Formulation of the optibum power output

£3) Selection of the optinum site for the power plant, takingrtopograﬁhy.
geaology, meteorology, water availability inte §0nsideration

(4) Feasibility design for éeothermal power plant type and facilitias
a)} Powerhouse
b) Generating equipment
¢) Pipe-iine
d) Transmission line

{5) Cost estimation

(6) Formulation of the implementation schedule

(7) Economic and financial analysis of the Project

Iy, STUDY SCHEDULE

The Study will be executed in accordance with tentative time schedutle

attached per Appendix I.

V. REPORTS
j/ﬁ JICA shall prepare and submit the following reports in English te the
Vi . .

/g?//’ﬁovernment of Argentina in accordance with tentative time schedule
, .

' attached per Appendix 1.

—22-



1, Inception Report 20 copies

2. Progress Repoft '20 coples
3. Interim Report 20 cgopics
4. Draft Final Report 20 copies
5,. final Report 30 copies

Vi, DIVISION OF TEGHNICAL UNDERTAKINGS

The division of technical undertakings by JICA and AREXA for the Study

is -detailed in the Appendix II.

Vii. UNDERTAKING OF THE GOVERNMERT OF ARGENTINA

1. The Government of Argentina shall accord privileges, immunities and
other benefits to the Japanese Study team In accordance with the
Agreement on Technical Cooperation between thé Government of Japan

and the Government of Argentina.

To facililate smooth conduct of the Study, the Government of Argeantina

shall take necessary measures:

(1) to secure the safety of the Study team, -

— 23—



(2) to permit the ﬁembers of the Japanese Study téam to enter, leave
and sojourn in Argentina for the duration of their assignment therein,
and exempt thenm from.a!ien registration requirements and consular
fees,

(i) to exempt the menbars of the.Japahese Study team from taxes, duties:
and other charges on equipment, machinery and other materials brought
inte Argentina for the implementation of the Study,

(4) to exempt the mémbers of the Japanese Study team from income tax and
other charges of any kind imposéd on or in connection with any emolu-
ment or allowance paid to them for their services in connection with
the implementation of the Study,

{(5) to provide necessary facilities to the Japanese Study team for
}emittance as well as utilization of the funds introduced into
Argentina frbm Japan in connection with the implementation of the
Study,

{8) to secure the pe¥mission for the members of the Japanese Study team to
enter into private properties or restricted areas for the implemen~
tation of the Study,

(7} to secure the permigsion to take all data and documents (including

photographs) related to the Study out of Argentina to Japan by the

Study team,

to provide medical services as neede&. Iis expenses will be chargeable

on the msmbers of the Japanese Study teanm,

to facilitate prompt clearance through customs and inland transpor-

tation of equipment, materials and supplies reqﬁired for the Study and

of the personal effects of members of the Japanese Study teanm,

—24 -



4.

The Government of Argentina shall bear clalms, if any arises, 5gainst

the members of the Japanese Study bteam resulting from, occuring in the

course of, or otherwise connected with the discharge of their dutlies

in the implementation of the Study, except when such clainms arise fran

‘gross negligence or #illjul misconduct on the part of the aecubers of Lhe

Japanese Study tean.

AREXA shall, at its own expense, provide the Japanese Study team with

the followings, in cooperation with other relevant organizations:

(1)
(2)
(32

(4)
(5)

available data ahd inforration related to the Study,

counterpart personnel,

suitable officé space yith necessary equipment both in Neuquen and
in the vicinity of the Project site,

identification cards,

necessary vehicles with Arivers, fuel and spare parts for carrying outl
the field survey,

any other commupnication facilifties during the execution of the Study,
such as.telephone. telex, transceiyer,.etc., if necessary,
consiruction of access road or foolpath for execution of the field

survey and drilling work on the Project area,

 necessary labors for the Study,

necessary cquipment and consumable materials for drilling.



VIt UNDERTAKING OF JIGA

For the implementation of the Study, JICA shall take the following

measuras

1. to dispatch, at its own expense, study teams to Argentina.

2. to pursue technology transfer to the Argentine counterpart personnet

in the course of the Study.

IX. CONSULTATION

JICA and AREXA shall consult wilth each other in respect of any matter

'

that may arise from or in gonnection,iiﬁy_the Study.

~26-
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PPENDIX II.

Tech n‘i cal Undertaki ng

by
JICA

and AREXA

_ Working Item

Undertaking by JI1CA

Undertaking by AREXA

{ FIRST_STAGE)
Tollection & compilation
of data

Collection & compilation

Provision of necessary data,
repori eic,

Geothermal conceptual
nrodeling

Progranaing _
Field work for technical transfer
Analysis and evaluation

brilling of an explora-
tory well

Progranming

Preparation of drilling rig and
accessories _

Drilting work for technical transfer

Constructicn of access road
Preparation of drilling site
Provision of necessary labors

Provision of consumable material

prilling work

fell logging and core
analysis

Progamming .
Preparation of logging equipment
Field work for technical transfer

| Analysis and evaluation

Field work
Core analysis

I Well characteristic test

Programming

Preparation of "Huster” .
Field work for technical transfer
Reservoir engineering

Preparation of test facility
(separator, orifice, manomeler,
pressure gauge, thermometer,

Fieid work 5

ete.)

Borehole geochemistry

Programming _
field work for technical transfer

Field work
Chemical analysis

Integrated analysis of
the geothermal system

Analysis and evalualtion

Electric power survey
Preliminary economic
study

Programming
Analysis and evaluation

Provision.of necessary data
Survey if necessary

[ SECOND STAGE]
Socio-economic and
environmental study

Prograsming
Analysis and evaluation

Provision of necessary data
Survey if necessary

Formulation of the
optimum power output

formulation

Provisien of necessary data

Selectioﬁ of the optimum
site

Selection

Feasibility design
Cost estimation
Impiementation schedule
Financial & economical
analysis .

Provision of npecessary dala

Survey and measurement

Analysis
Design
Report

Provision of necessary data
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I. INTRODUCCION

En respuesta al pedido del Gobiernoc de la Repuiblica
Argentina (referido en adelante como "La Argentina") el Gobier
no'dé Japén decidid instrumentar el Estudip de PFactibilidad (en
adslante "el Estudio") sobre el Provecto de Desarrollo Gacteérmi
co en el Norte de la Provincia del Neugudn {en adslahws "el Pro
yecto"} en ei marco del Convenio de Cooperacidn Téconica entre
el Gobierno de Japdn y el Gobierno de la Argentina.

Por 1o tanto, la Agencia.de Cbopéraciéh Internacional
de Japdn (JICA), agencia oficial responsable de la instrumenta-
ciéh.ae los prdgramas de cooperacion técﬁica del Goblierno de Ja
pén, emprenderd el Estudio en estrecha coiaboracién con las co-
rrespondientes autoridades del Gobierno de la Afgéntina.

La Secretaria de Energia del Ministerio de Obras vy
Serviéios Pﬁblicos y el gobierno de la Provincia del Neuguén cons
tituyen la Autoridad Argentina de Ejecucidn (en adelante “AREXA").
AREXA designa como Equipo Argentino de Tareas al Centro Regional
de Energia Geotérmica del Neuquén (en adelante "el CREGEN")? El
CREGEN actuard como la cantraparte del Equipo'Japonéé de Tareas
y también como cuerpo coordinador entre los restantes organismos
argentinos competentés} oficiales y no gubernamentales, para una
fluida instrumentacidén del Estudio.

El presente documento expone el esquema de trabajo con

relacidn al Estudio.

Z(Awl; OBIETIVOS DEL ESTUDIO

Los objetivés del Estudio son evaluar los recursos de
;) _ :
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energia geotermal del campo de Copahue, en el Norte de la Provin

cia del Neuquén, y formular el plan éptimo del Proyecto.

IIT. REALIZACION DEL ESTUDIO

t

La Segunda Etapa serd insirumentada sobre
evaluacicon de los resultados de la Primera Eteapa.

l.-~ Primera Etapa

*

1l Estudio se llevard a cabo en las siguienitas de

in

(1)

(23

(3)
(4)

{(6)

{7

(8)

Coleccién y recopilacidn de todos los datos existen

tes y de los estudios e informacidn de interés.

Modelado qeotérmico'conceptual.

a) Evaluacidn geoldgica, geoguimica y geofisica del
drea del Proyecto.

b) Evaluacidn de los datos de perforacidén de COP-1
y COP-2.

c) Formulacidn del modelo conceptual.

a) Ubidacién del sitio y formulacidn del programa
de perforacidn del COP-3

Perforacidén de un pozo de exploracidn (COP-3).

Perfilaje del pozo y analisis de testigos en COP-3

Ensayos de pozos en cop-3

Geoquimica de pozo en COP-3

Analisis integrado del sistema geotermal

a) Ingenieria de reservorio

o) Integracién del modelo geotérmico
Relevamiento electromotriz
a) Evaluacidén de la demanda actual y de la potencia

instalada existente.



b) Previsidn de la demanda futura
(9) Estudio econdmico préliminar
2.—.Segunda Etapa
(1) Estudio sccio-econdmico y ambiental

(2) Determinzcidn de la potsncia dptima a instalar

{3) Bleccidn del sitio adecuado para la planiiz elscurg
motriz, sagun resulte de consicderar la topccoraiia,

- de agua
(4) BEsquema de factibilidad del tipo de planta geotéfmi
ca vy .de las instalaciones
a) casa de maquinas
b} equipo generador
c} conductos
d) lineas de transmisidn
(5) Bstimacidn del costo
(6) Formulacidn del programa de ejecucidn

(7} Analisis econdmico y financiero del Proyecto.

1V. TIEMPO FIJADO PARA EL ESTUDIO

El Estudio sera ejecutado de acuerdo con £l cronograma

tentativo en el Anexe I adjunto.

V. INFORMES

JICA preparard y presentard al goblerro de la Argentina
los siguientes informes en inglés seqgin los plazos del c¢ronograma
tentativo en el aAnexo I adjunto.

i : . .
1. Informe de iniciacidn 20 coplas
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2. Informe de avance 20 copias

3. Informe Intermedio 20 copias
4. Informe Borrador final 20 copias
5. Informe Final 20 copias

VI. DIVISION DE COMPROMISES TECNICCS

La divisidn de los compromisos téenicos para el Zstudlic

por parte de JICA y de AREXA se detallan en el ANEXO II &djunto.

VII. COMPROMISO DEL GOBIERNO DE LA ARGENTINA

1. El Gobierno de la Argentina acordard privilegios, franquicias
y beneficios al Equipo Japonés de Tareas de acuerdo con el Con
venio de Cooperacidn Técnica entre el Gobierno de Japdn y el
Gobierno de la Argentina.

2. Para facilitar la gestidn del Estudio el Gobierno de la Argen-

tina=toﬁaré las medidas necesarias para:

(1} garantizar la seguridad del Equipo Japonés de Tareas;

(2) permitir a los miembros del Equiéo Japonés de Tareas ingre
sar, salir y permanecer en la Argentina durante el lapso
de su misidn alli asignada, y exceptuarlos de los requeri
mientos del registro a extranjeros y de honorarios consula
res;

{3) exceptuar a los miembros del Equipo Japonés de Tareas de
impuestos y otras cargas sobre equipaje; maguinaria y o-
tros materiales traidos e la Argentina para la ejecucidr
del Estudio;

{4) exceptuar a los miembros del Equipo Japonés de Tareas de

/ . -
‘(, 5{- tasas sobre réditos y de cualguier otra carga impuesta sgo
+ g
g

/ q bre, o relativa a, honorarios y viaticos que les fueren
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pagados por sus servicios en la realizacidn del Es-
tudio;
{5) proveer las medidas necesarias para que el Equipo

Japonés de taxeas efecitie el envio y utilice los fon

‘dos gue d2ban introducirse en la Argencina, desde Ja
pén, paza la insixumaniacidin del Estudio;
(6) asagurar & los miembros dsl Ecuipo Japcnés de Tareas

el permisco para ingresar en prepiedades b &reas de
ECCeso réstringido vinculadas con la réalizacién del
Estudio;

{77 asegurar al Egquipo Japoﬁés de Tareas el'permiéo:para
llevar de la Afgentina con destino a Japdn la informa
¢ién y los documentos (incluyendo fotogfafias) relén
cionadaé con el Estudio;

(8) proveer atencidén médica a los miembros del Equipo
Japonés de Tareas; los gastos que resultarén de 1la
misma estafén a cargo:de los miembros del Equipo;

(9) facilitar el pronto despacho por aduana y su trans-
porte dentro del Pais de equipos, materiales y elemeg
tos necesarios para el Estudio, y de los efecﬁos per

sonales de los miembros del Equipo Japonés de Tareas.

3. El Gobierno de la Argentina se hard cargo de las demandas ante
los miembros del Equipo Japoﬁés.de Tareas, si éstas se produje
ran, gue resﬁlten de, ocurran durante, o se relacionen con él
descargo por sus obllgaclones en la ejecucidn del L%tudlo, ax-

ﬂ/ /icepto cuando tales demandas se originen en negligencia o incon

ducta intencional.
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4, AREXA proveerd al Bguipo Japonés de Tarea$S, a su cargo y en

cooperacion con los organismos competentes, de las siguientes

facilidades:

(1)

(2)
(3}

(4}
(5)

(6)

(7}

(8)
(9)

VITT.

informacidén disponible relaciconada con el Estudio
personal gue accie cecmo coniraparts

oficira con esvacio adecuado y ecuipamiento nacssarie, tan

=
n

a ciugag del

cr
o]
D
o
'_.J

euguén como en el lugar del

.

i

documentes Gz identificacion

vehiculos con choferes y combustibles necesarios para lle~
var a cabo las tareas de campo.

Medios de cbmunicacién durante la ejecucidn del Estudio,
tales come teléfonos, télex, transceiver, etc., si fueran
necesaﬁios.

construccién de caminos o huellas para ejecucidn de las ta
reas de campo y trabajos de perforacidén en el drea delIPig
yecto.

operarios necesarios para £l estudio

equipamiento y materiales de consumo para la perforaciodn

COMPROMISO DE JICA

Para la instrumentacidn del Estudio, JICA tomard las si

guientes medidas:

1. trasladar a la Argentina, a sus propias expensas, los equipos

de tareas

2. realizar, durante 2l cur

o del Estudic, la transferencia tec-

n

noldgica al personal de la contraparte argentina.

ro
Zt \ EX. CONSULTAS

S u}JLX‘_/,,fJICA y AREXA se consultaran mutuvamente con respecto a
yavl

[
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cualquier cuestidn gue pueda surgir en relacidn con el estudio.

En el caso de existir divergencia sobre la interpretacidn gdel
A e . A ;o ; .
presente documenteo, primara la versidn en ingles.
] ‘,-f /r
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ANEXO IT

COMPROMISDO TECNICO
D B
JICA Y AREXA
Item de Trabajo Comprecmise de JICA Ccmpromiso de ARZXA
{2RIMZRA ETAPA)
Colzsccidn y rscopl . Colecc iéﬁ y rscopila Provision de datos,
lacién_de datos cidn informes, etc.

Modelado gectérmi-—
co conceptual

Perforacidén de un
pozo de explora -
cidn

Perfilaje del po-
zo Yy andlisis de
testigos

Ensayos de pozo

Geoguimica de po-
20

Andlisis integrado

del sistema geotér

mico

Programacidn

Trabajo de campo pa-
ra Transferencia tec
noldgica.

Andlisis y evaluacidn

Programacidn

 Preparacidn del equi-

po y accesorlos
Tareas de perforacidn
p/transferencia de
Tecnologia.

Programacion
Preparacidén de los e-
quipos de perfilaje
Trabajo de.campo para

transferencia tecnolog.

Andlisis y-evaluaciodn.

Programacion
Preparacidn del
ter"

Trabajo de campo para

"Kus-—

transferencia tecnolog.

Ingenieria de reservo-
rio.

Programacion

Trabajo de campo para
transferencia tecno -
logica.

Andlisis y evaluacidn.

Trabajo de campo

Construccion de caminos
Preparacion ‘del sitio
de perforacidn

Provision de operarios

Provisidn de materiales
de consumo
Tareas de perforacidn

Tareas de campo
Andlisis de testigos

"Preparacidn de los dis-

positivos de ensayo
(separador, orificio,
mandmetro, calibrador
de presién, termometro,
etc., '
Tareas de campo

Tareas de canpo
Andlisis quimicos



Relevamiento eleg
tromotriz. Estu -
dic preliminar,

(SEGUNDA ETLPA)

etarminacidn po-
tencia optira a
instalar

Eleccidn del si-
tio para la Plan
ta

Esquema de Facti-
bilidad
Estimacidn de cosg
tos

Cronograma de eje
cucidn

Andlisis econdmico

y financiero

Programacidn
Andlisis y evalua
cidn.

Anélisis

Propuesta

Informe

‘439__

Provisidn de datos
Relevamientos si son
necesarios.

Provisidn de datos
Belevamientos si son
necesarios.
Preovisidn ds dztos

Provicidn de datos
Relevamiento y medi-
ciones

Provisidn de datos



JiCA Praliminary Study team was dispeiched to Argentina from
Juiy 13 th, 1987 to JUlv 20, 1987, and had a series of discussions about
the Nerchern Neuguen Gacthermal Projecs with the Energy Secretariat of

the Ministry of Pubdblic works 2ad ‘Services and the Government of the Pro

-

vincs of Neuguen which is represented by Ence Provincial de Energila del

Followings are results of the discussions.

1. The Scope of Work shall be signed on July 20, 1987, among Léader of
JICA Préliminary Study team, Energy Secretary of the ﬁInistry of
Public Werks and Services, Governor of the Province of Neuguen and
Subsecretary of International Cooperation, Ministry of Foreign

Affairs.

2. The Scope of Work shall be prepared in both English'and Spanish.
In case any doubt arises as to the interpretation, the English text

shall be referred to.

3. The division of undertaking for the drilling equipment and materials
by JICA and AREXA is as follows:

(JICA)

. Universal drilling machine
. Drilling myd pump (Non core drilling)

" {Wire line core drilling)

1
2
3
4. Blowout preventor
5. Lowering and lifting tools
6

. Drilling tools except drill pipe, stabilizer and triconé bit (12")

7. Pipe handling tools except engine welder
8. Mud screen
9. Fishing tools

10. Master valve

~4 0~



I1. Swabbing equipment

i2. Spare parts for above equipment

1. Sabstruecrurs
2. Drill pipe, stabilizer and tricons bir (12")

3. Engine welder

T

4. Casing pipe and casing tools

5. Mud water circulation system except mud screen
6. Cementing tools '

7. Fuel tank unit

8. Generator and lighting fixture

9. Dog house and tool house

10. Well head ass'y except master valve
11.'ther pump and accessories

12; Hﬁd materials

13. Cement

14, 0il

15, Yooden materials

16. Construction tools and engineering tools

17. Derrick

In case the derrick is not able to be prepared by AREXA, the blowout

preventor or the wire line drill rod is prepared instead.
4, Taking account of the recomendation of the previous surveys conducted
by the Province of Neuguén on Copahue field, EPEN proposed to JICA for

the above mentioned eguipment to have the capability of 1.800 to 2.000

m. indeoth orf drilling.

5. A concern was shown for the technical transfer fo geothermal data base
svstem fitted to IBM 4341 (specially SICMA developed by the Geological

Survey of Japan; it stands for System for Geothermal Interactive Mapping

-4 1 —



and Analvsis). Tt was understcod to send the report on the SIGMA (Geological

Survey Raport N? U903, writien in Japanese ) For a preliminary investigation
b

be greoared in Spanish by JICA in responss to
Neuquén, July 17, 1987
Dr. Hirokazu Hase Lic. Ignacio Mendez Ing. Luis Galardi
Leader of the Preliminary Direccidén Nacional de Con~  Administrador Gral.
Stedy team servacién y Nuevas Fuentes  Ente Provincial de

de Energia del Neuquén
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GENTRAL

COSTANEAA [7)
ALICURA
TURBOGAS-HEA
COMODORD RIVADAVIA
105 REYUNOS
CLUZAN DE CUYD
RIO GRAHDE
QUEBRADA DE ULLUK
RIO GAARDE
EL TLGRE
LAS HADERAS
COMODORO RIVADAVIA
SAN LUIS
FICO TAUHCADO
PLEQOAAS HORAS
GUENES
URUGUA-I
BAKIA BLANCA
CONODORG REIVADAVIA
PIEDRA DEL AGUILA
ATUCHA LI
COMODORAO RIVADAYIA
YACYRETA
LOS BLANGOS I
PICHI PICUR LEUFY
CARRENLEVFY
HUCLEAR IV
COADON DEL PLATA {
NICHIHDAD
LOS BLANCOS 11
COLLON CURA
EL CHIHUIDO I
HUGLEAR ¥
SEGUNDA ANGOSTURA
LA LEONA
TURBOYAPOR.
TURBOGAS
© RIO PARANA {9}

Refarencian: (1) Habilitada ¢n ancro de 1985
{2) Habilitade an marzo/junio de 1983. Complats ¢l zqulpamiento total de 100U NV
turtinaxz uhicadas en Sacrranqueras (Chacs} 7 Sanca Catalina (Carrisnces). Habllitadas en ene

fqy -
1307

£V ~8 TEEMSIIEC 1985-2000)

TIro

Turbavapar
Hidrogléctrica
Turbhogas
Turbagas
H.Banbeq
C.Combinado
H.dombeo )
Hidroeldetrica
Turbagas
Hidroeléctrica
ldroeléctrica
Turbogas
Turbogas
Turbogzs

Hidroeldctrica

Turbovaparc:
Hidroeldctrica
Turbovapor
Turbavapor
Hidroaléctrics
Huclear
Turbavapor
Hidroeeldcrrica
Hidroeldctrica
Hidroeldctrica
Hidroaldctrica
Huclear
Hldroelécirtea
Hidropeléctrica
Hidroalécrrica
Hidroeléctrica
Hidroslégtrlca
Huclear
Hidroelécericn
Hidroeléctrica
Turbovapor
furbota-
Hidroetdctrica

ro y ledrero de 1965,

{11 2 curbvinas.

REGION

G.B.A.
Comahue
HEA.
Patagénica
Cuyo

Cura
cancro
Cuyo
Patagduica
Cuyo

HOA.
Patagdnica
Centro
Patagdnica
Cantro
NOA.

HEA.

3AS.
Patagénica
Camahue
Litoral
Patagdaica
HEA.

Cuiyo
Canzhua
Patagdnica
Litoral (8)
Cuya
fomahus
Cuyo
Coomahue
Comahue
Litaoral {&)
Camsahuw
Paragdnice
HOA .

NOA.

(%) Compleca el gquipamicnto total de Z34 MW,
{6) Traslado d& equipos excadent#s provenientis Jeo G3A.

{17) Trailado dec equipod excedentesd

{8] Ubicacidn Eencatkiva
{9} a definr

(B3 PLAN

ENERGETICO NACIONAL

— 5 1._

POTEUCTA

112

750
40
kL
11
31
56
36
a5

12%
120
620
&5
1400
745
&5
2700
325
235G
249
izs
aso
620
100
k11
850
325
120
150
150
140

{2 prisers habilitadd en sotiexbrg da 1985

proventientes del S.21.0.,

1986-2000

(6}
{7}
(5}

(5}

{7}
(&)
(7}

AfIO  DE
INCORPORACICH

1985 {1t}
1985 {21}
1985 (3}
1985/1986 (=
1945

1984

1946

1986

1986

19a7

1387

1987

1967 /1508
1237/1988
Leae

1989

1989
L989/1990
19530

1991

1992 <
1993
1993/1397
1995

1995

12497

1997

1997

1998

1999

1493

1999

200Q

2000

20049

2000

2000
230072003



EN -9 FEXRBREH
(M 0 MW )
1985 4 1990 4F 19956 4R 20004
_ % % % %
A — #& | 5753 5646 8791 13316
o 41.5 42.3 51.2° 58.8
R 112 974 974 974
- 1018 | 7.2 1018 6.5 1763 9.2 2413 | 9.9
AEH v 4414 5117 4704 4451
AR E = oL 1992 | 50.8 1998 | 50.2 1974 | 3838 2139 | 30.6
F o4 770 732 727 842
* o M | - 60| 04 150 | 10 | 150 | o8 | 150 | 06
& st | 14119 [100 15635 | 100 19083 | 100 24285 | 100

(H$1) PLAN ENERGETICO NACIONAL 1986-2000 2 & ik,

LRMNENHEBER(1986—-2000)

x=NV-10

( Bifr : GWh)

7K 7 K 7 BTN H 1
% % % %
1986 18980 | 39 22240 | 46 6990 | 15 48210 100
19990 + 17350 | 30 34260 58 7140 | 12 58750 100
1995 32550 | 41 34430 43 12320 | 16 79300 100
2000 56570 | 52 . 35170 33 16140 | 15 107880 100

(B) 1. HBAENZS1r. ( SALTO CRANDEKARER (oa 274 ), YACYRETAK IR

(HR3274)) . ' '
2. *id, PIEDRA DEL AGUILAKIRERT( 199 1 GUEEEBST5E ) I & £ ORI 9
REBHEOEL, '

(ii88) PLAN ENERGETICO NACTONAL 1986-2000 7 &8,




BN -2 @EHNEAUGEER(1986-2000)

RE R ! -
[T BErD ' I
# B
= 43Y
587
46%
1iifed

1986 ' 1990 1995

(t#) PLAN ENERGETICO NACIONAL 1986-2000 -

EZV-11 BhHTOBRHHER

2000

GWh

— 106006

(¥
o~

-30000

(BAL: BB ET )

£ il Kk# = H R 5 at

% % % %
1986 1311 27.7 3181 67.3. 235 5.0 4727 1 100
1990 1039 | 141 5692 | 77.2 642 8.7 7373 {100
1995 849 | 120 5633 | 79.5 603 | 85 7085 [ 100
2000 | 891 | 126 | 5566 | 786 | 623 88 | 7080 | 100

(fE) ¥ifh: FUEL OIL+ INTERMEDIOS _
(1481) PLAN ENBRGETICO NACIONAL 1986-2000% 5 {if,

53—
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RNV~ 12 500 kVRATWHRI B (1985—2000)

LINEAS DE _TRANSWISION LONGITUD (km) Ao
SANTO TOME-ROMANG-RESISTENCIA : 510 1985 (1)
ALICURA-CHOCON 250 1985 (2)
CHOCON-CHOELE CHOEL-BAHIA BLANCA 620 1986
BAHIA BLANCA-OLAVARRIA-ABASTO 510 1986 .
RIO III-MALVINAS-RECREO-EL BRACHO 610 1986
ABASTO-EZETZA 60 1986
ABASTO-EZEIZA ' 55 1987 (3)
CHOELE CHOEL-SAN ANTONIO OESTE 175 ——— {a)
PIEDRA DEL AGUTLA-CHOCGN _ 180 1991
PIEDRA DEL AGUILA-CHOELE CHOEL 400 1991
CHOELE CHOEL-BAHIA BLANCA ' 310 1991
BAHIA BLANCA-OLAVARRIA 270 . 1891
OLAVARRIA-ABASTO 280 1991
OLAVARRIA-MAR DEL PLATA 260 1993
.YACYRETA~RESISTENCIA 265 1993
YACYRETA-SALTO GRANDE 560 1994
YACYRETA-RESISTENCIA - 265 1995
 RESISTENCIA-OTUMPA-EL BRACHO 630 1995
SAN ANTONIO OESTE-PUERTO MADRYN 240 1996
YACYRETA~GARABI-SALTO GRANDE 560 1997
COLONIA ELIA-RODRIGUEZ 260 1997
MENDOZA-SAN RAFAEL - 200 e {4)
SAN RAFAEL-CHOCON 550 -——- (4)
CORDON DElL PLATA-=MENDOZA 80 1997
CORDON DEL PLATA-MENDOZA 80 1998
OLAVARRIA—MAR DEL PLATA 260 1998
CHIHUIDO-S.I.N. 120 1999

. COLLON CURA-PIEDRA DEL AGUILA 70 1999
CHOCON-PUELCHES 305 " 1999-
PUELCHES-HENDERSON 41s 1999
HENDERSON-BRAGADO 180 1999
BRAGADO-EZEIZA : _ 170 1999
SANTA CRUZ-PUERTO SANTA CRUZ~ )

COMODORO RIVADAVIA ' 750 2000

CONMODORO RIVADAVIA-PUERTO MADRYR 410 2000

Referencias: {1} Habilitada en 132 kv (marzo 1985). En 1986 pasara a2 operar en
500 k. o :
(2) Habilitada en junio de 1985,
{3} Conversién.a 500 kY. Actualmente en servicio en 220 ky.
(4} Fecha de habilitacién a .confirmar.

({£$2) PLAN ENERGETICO NACIONAL 1986-2000
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iw-19 WERNBERHE ( 1985 F)
(B4 kMW )

USUARIOS ' USUARIOS
LOGALIOAD GENERALES SINGULARES 101AL
AUMINE. ..o 858.460 858,460
ANAAcOllO .o 740,827 : :740.827
ANBIO . oo e scnss s 531,623 _ 15,623 547,248
ATOYIlO s 151.239 - 7,692,628 7,843,867
Bajada del Agrio.....ccceeerieen 110.660 : 1,286,104 1,396,764
BaTANCES. . ciereree i reerirenneens 105,180 - 105;180
Buta Ranguil......ocooveie i 223.730 _ 223,730
Centenanio ... tienciceneeenns 9,962.000 21,934,182 31,896,182
Cerios Colorados.....uveeenne. _ 3,953,416 3,953,416
Chos Malal......cocoeeeiinnccinns 3,109.761 496,835 3,606,596
Copahue . eceeecrecreares e 376.845 385,878 762.723
Caviahug.....cocoecivicinmrernnieeneas 932,521 922,521
Cutral Couuveeerveiricrieeronne, e 15,731 81,276.834 " B1,292,565
ELChafar it 693,941 828,507 1,522,448
Ei Cholar...ocoevennnne e 158,315 8.606 166,921
£l Chocon....... R PR 19,529 27,108 66.637
El HUBCU...oorceireiince s 338.728 49,712 448,440
HUINGANCO..cveeeeereieerieeeaeinns 152,984 152.984
Junin de los Andes......oene. 2,020,478 720.083 2,740.561
Las Lajas. i, 1,322,103 476,305 1,798,408
- Las Coloradas.......ccvovereverannes 140,212 _ 140,212
Las Ovejas.....nencinnnnes 212,108 212.108
Los Miches.inicinnins - 9,811 : 9.811
LONCOPUE L.t nienanes 1,025,247 163.360 1,188,607
Mariano Moreno......c...ees 307,185 - 128.428 435.613
NeuqQUEBN .....occinireieecrcecsaiar 133.307.,720 133,307,720
Piedra del Aguila......ccccovuees 2,053,542 81,640 - 2,135,182
Pictn Leuft......cccccievirvncieenncs 842,570 227,694 1,070.264
Plottier.......... eeterasrasarabanatn _ 13,260.000 13,260,000
Ramon Castio........cccceeereirnia : 124 124
Rincén de los Sauces............ 957,418 155,699 11131497
-San Martin de los Andes........ 8,089,822 - 1,512,981 9,602,803
Santo Domingo......ceeeeeeeeeeunees 132 _ 132
Santo Tomds. . 24.402 - 24,402
SenilloSa ... 1,287.341 1,287,341
Taquimildn.......coocovvmieiiinaen. 52.637 52.637
Tricao Malak.....cccoeovevincniinne 80.103 80.103
VaIVAICO oeeee e ieeemesimasinaiiees 13.882 13.882
Villa La Angostura.....c.cceeeene 1,684.773 418 1,685,191
Villa Trafubooveveiieiieeeeeeeeeeecee 74.007 74.097
Aluming.. .o . 2,380 41,086,900 41,089,280
TOTAL .o 38,762,441 309,076,661 347,839,102
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(1 %ﬁ%%
198541 2A0EPEN ORBEBRERERG, 936 0k (KIMN) €20 BEML
W, KB TR, AN BB ERSTHA (RN -20), 24, 198545000
EAEE, 12112MWh Te Rz REMICHHEKNNT 0%, KNH2 1% E% >
A (EN-14),
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2N~ 20 EPEN%@@E&%@@%(TQSE‘E)

CIfr kW, (%))

: W7 (kW)Y 1988412 8
OB OB o4 w iy '
SR ) £ Ot N
Aluminé H 160 110
Aluminé D 320 230
Andacoflo 0 290 240
Barrancas D 25 20
Bula Ranquil D 331 250
Copahue D 235 225
Chos Malal D 620 520
Chos Malal H 255 150
£l Manzano H 200 60-200
Las Coloradas D 231 - 200
Los Miches D 40 30
Piedra Aguila D 751 630
Quilapi b 37 25
San Martin de los Andes D 5.074 4,000
San Marlin de los Andes H 400 400
Tricao Malal D 164 143
Villa La Angostura b 1.350 1170
Varvarco D 46 35
Villa Traful D 143 125
Caviahue D 216 175
Caviahue H 600 528
Las Ovejas D 123 110
Sanlo Tomads D 69 53
xooH & H T -10.065(86) 8.181(87)
x h & E H 1.615 (14) 1.188(13)
& i T+ H 11.680 (100} 9.365 (100)
(iE) (0 ) psir, Sl (9) %o,

(thd) EPEN &

(2 Dl AR
BPEN ORLEEEHEEE, 13 2KV, 33KWORTBHICL ) MKIATWE, BER
HoBIR (19 8 S4EME ) LOFIEEN - 11 0bsbTthbd, 2d, BEPORE
#& Lcll, Chos Malal ~Andacollo MO33KVEEB( 55km ) 35,
3 oo o Mo|IBERBL
A RO EE RE LK ow i,
Db,

s Gy MBI, 205 Mt 51 987 ~20004 030 —FUE%E BT
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