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River Banos 3 @ @A Lake Mellizas 6 DEHK 4L, FEROBBAIHAL
o b, ML CIB L fe b T Bjci, WRE MBI L9 RIRMIC T » i by %
D Agrio il CpHOT7T5 D ’ih”'iff.tﬁﬁf’f“t’ BAA P CebhROSHRICTENE,
wht Agrio MOGETH Do 9 o \UOKIETHC L ik DA ADWADRD D L
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Chemical analyseés for the selected samples from hot spring, river and
lake at the Copahue area

Sample T pH EC  HNa K Ca Mg NH4 HCO3 S04 C1 S5iQ2
' °C uS/m ppm ppm ppm  ppm  ppm  ppm ppm ppm ppm
Las Maquinas 3 ._91.2 6,55 1980 1.0 1.2 KD  ND 227.0 194 374 23 24
Las Maquinitas 6 87.0 2.45 4220 12.8 11.9 2.9 11.4 147.0 ND 636 23 6
Anfiteatro. 3 86,2 5,72 1480 1,0 1.0 ND  ND 189.0 WND 330 21 9
Anfiteatro § 36.4 6,30 660 63,8 4.8 8.0 26.4 ND 25 97 16 15
Copahue 8 58.0 5.65 760 58.0 28.5 13.7 44.0 ND 500 28 13 19
Trib.of R. Agric 10.4 4.97 1520 48.9 17.4 113.6 186.0 ND 20 690 190 4
Lake Mellizas 6 11.0 5.52 260 9.6 2.3 '11.4 16,0 ND ND 100 50 6
River Agrio 6 14.0 0.75 20000 96,.5°99.6 l4.2 87.0 ND  ND 9140 4870 38
River Banos 3 13.1 6.35 250 B.9 1.2 1ii.1 15.0 ND 20 80 20 5
ND; not detected
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i B ON 2 H ADHILE S FML T, FRFREFC L DB SN2 82 11
~2 35 CIHEPLTEDY, ﬂﬁﬁAK)%TﬂbthOQLt% v, BLLho e brsy
DM CHBRIN A, BTORANORES LHEHN B 45m U Ol -k Bbh i b
DCHBLLE ER LT D,

KV-2 HAKNAEPHAN (COPADEEHE)

Chemical composition of total gas (volume %)

Sample H2 N2 CH4 CO2 H2s T(°C)*
MA 1 lLas Maquinas 2.57 3,08 2.45 92,68 n.d., 211
MA 4. Las Maquinas 3.00 2,57 2.77 91.85 n.d. 214
COT 2 Copahue hot spring 5.89 2.19 2.32 89.63 n.d, 234
COT 6 Copahue hot spring 4.59 0.00 1,61 93.81 n.d. 229
ANF 2 Anfireatro 3.72 0.50 2.62 93,14 n.d. 235
MAT 1 Las Maquinitas 3.50 0.23 1.42 94,80 n.d. 223

*¥T; deep temperature based on gas geothermometer where
0.17 is utilized for the H2S content on calculation
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TEH AR E LCE CO., MO KRR S 0 T 1 n RRERTA T 0 T BAE
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ISR ) o

HE R b e -DoRN #i[?] V20380 6h Cnb Lo, KVPERMEE Lo
TR = T T B,
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oo #F ) MRAGESE M | SUREEM | Mo R/
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cop—-2 1,241 730 1610 -
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A CNIUY, B4 A 2 CHCOs A58 T & HRAME T Do % 7 MWD TS
BOFE BN L, DEOIHOM, MR- TENGEA 4 Y HRETL BT 00,
BAKNASLERC T LGP EBLALO L HimA A Hb K6 o 2 T G K& o
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K ppm 39 30 n.d. 0.06 n.d. Hzs Q, 1 77**
Ca ppm 3 n.d. 4 .60 0.4 Cli4 2,717
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Cl  ppm 123 104 3.92 S22 5.88 N2 1.68%%%
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$i02 ppn >60 n.d, T
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RpH 7.1

H.D.; not detected
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Introduction

The Japan International Cooperation Agency (JICA) study
team ("the Team") visited Argentina from March llth. to March
22nd., 1987, in order to settle the Scope of Work Ffor the
Feasibility Study on the Northern Neuguén Geothermal Develop-

ment Project. The Team, however, could not settle the Scope

of Work by technical reason but make a recommendation for

future technical cooperation.

The Team wishes to submit this report, on the basis of
the technical viewpoints for the development of geothermal
energy in relation to the technical cooperation with JICA,

to the government officials concerned.

The summary and conclusive part of the report entitled
“Proép9ctive view on the geothermal development project in
the Province of Neuquén", and "Conclusion and recommendation®,
was submitted to the government officials of Argentina on
March 19th; at the time the Team left Neuquén city.

April 1987
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2. Technical views on the geothermal areas

2.1

2.1.1

pomuyo area

Summary of the previous study

The following surveys were carried out in 1982 -

1984 as the technical cooperation program of JICA.

In the first year, the interprétations of Landsat
MSS imageé and aerial photographs enabled to extract
the promising area of 200 km? for detailed survey.

In the second year, geological, geophysical,
geochemical and hydrological surveys were carried out.
As the result, high geothermal potentiality was
eétimated and the promising sector of 40 km? was

selected.

In the third year, the model cf the geothermal
system was formulated and the most promising area was

selected through electrical prospecting, seismic

" prospecting, heat flow survey, isotopic analysis etc.

Final report was submitted to the Government of

Argentina in November, 1984.

Ente Provincial de Energia del Neuguén  (EPEN)
carried out supplementary studies by completion of
a 400 m drillhole, its core analysis and temperature
measurement. Based on this result, the gecthermal
model in the JICA final re?ort was refined and the
existence of geothermal reservoir of high temperature

was delineated.
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2

A2

Geological viewpoint

Co. Domo and adjacent volcanoes at the bomuyo
area can be classified into the "mono-~eruption center
volcano” type rather than "multi-eruption center

volcano” if they are categorized as the same way done

“in Japan. Generally speaking, the volcanic region

formed by multi-eruption centers is favorable from
view point of regional potentiality of geothermal
resources. Of course the potentiality is greatly
affected by other related factors such as the scale
of each volcanic activities, the composition of
volcanic rocks in relation with viscosity, the age
of the latest activity, characteristics of tectonic
field and so on. Geological structure beneath the
multi-eruption center volcano, however, is far more
complicated than that of the mono-eruption center

volcano.

Geothermal manifestations, especially those of
El Humazo and Los Tachos, are very dominant, viewed
through above_méntioned category. They may be partly
due to preferable hydrogeological situation of fhe
area for sustaining hydrcothermal water as is stated
in the JICA report. However, geothermal structure
of shallow depths at the area of western slope of
co. Domo may be controlled by groundwater head
especially to the west and thus the consideration
on the lateral flow of hydrothermal water secems to
be inevitable. One important aspect for the
development of geothermal resources at the area will
be to locate the upflow center of fluids from depths.
The smooth surface of top of dacitic pyroclastic
flow deposits is additional favorable point for the

development.
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2.1,3

Geochemical viewpoint

The geothermal resources at the Domuyo area are

'promising judging from the existence of many surface

manifestations such as hot spring water with high C1,
furioﬁsly spouting steam, and siliceous sinter
indicating high geothermal activity. The anticipated
zonal reservoir at the area may be supported by the
similarity of chemical characteristics on common water
quality as NaCl type with rather comparable Cl

concentration, 1,000 ppm more ox less.

The western part of the promiéing area {40 kmz)
excels in having hot water dominated manifestations
whose maximum reservoir temperature chemically
estimated to be 223°C, which is insufficient for large
scale and economical power generation. Uncertainty
of geothermal resources at the eastern half part of
the area still remains because of the lack of data

on gecthermal fluids.

Consequently stepwise investigations are desired
and plural numbers of test wells must be drilled in
order to point the most productive reservoir for

future geothermal development at the area.

Socio-economical viewpoint

The Dcmuyo area is located in the northernmost
corner of the Province of Neuquén and the distance to
Huinganco and Andacollo, a mining district with
considerable needs of electric power, is several dozens
of kilometers'apart to the south. The nearest settle-

ment to the geothermal area is Varvarco.

In relation to the JICA geothermal project, the
followings can be pointed out.
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1)  The feasibility=study for future power generation
will be order of several megawatts taking into
account of propriety uwnder the low population
density of the area and it will be implemented
after_thé'confirmation of geothermal fluids from

the proposed drilling well (1,200 m depth).

2}  The Team was informed that there was a current plan
for the construction of a demonstration type of
geothermal power plant at the Copahue area and the
same scale power plant was not expected at the

Domuyo area.

3} The énergy resexve of the country is not sufficient
and the conventional energy source will be able to
last out for only twenty to thirty years if new
fihdings are not made and geothermal enerqgy is
expected to be developed in early stage among other
élternative new energy sources and is expected to
make an important contribution to the local

developnment .

4) The position of gecthermal energy was informed to
be accepted as an economically competitive energy

source with conventional energy.

2) Gecthermal resources at the Domuyo area is reported
to have high potentiality and it is expected'to be
developed in an early stage and used economically

competitive with conventional energy.

6) According to the energy plan of the Province of
Neuquén to the National Plan, geothermal power
generation at the Domuyo area 1is expected to be
order of 10 MW to 100 MW or more and the plan
includes the linking of 500 KV national network.

There is a gap between the present scope of work
of JICA geothermal project and the development plan of
Argentina and thus the Second 5S5tage study ©f the Scope
of Work (Appendix p. 2) is not realistic.

115



2.2

2.2.

1

Copahue area

Summary cf the previous'étudy_

The most important conclusion of the evaluation of
the obtained results at the'Copéhue geothe:mal area was
that the géothermal reservoir had been characterized as
the vapor dominated type, where two wells with the
depth of 1,400 m (COP-1) and 1,200 m (COP-2) are
producing dominant dry steam. '

The amount of steam from the COP-1 has been stable’
as 19t/h(dbars) - ld4t/h(9bars) for the last five years
after drilling'up. This well was considered as having
a low perméability in the productive zone due to the
Obstréctihg.material such as the cement injected during

drilling work.

The followed geoelectrical works showaed the
probable existence of two productive strata with
different depths, the shallower seemed productive of
steam with 240°C and the deeper, with a little
uncertainty, seemed productive of steam with much

higher temperature.

The well COP-2 drilled in 1986 encountered almost
the same shallower reservoir as the CopP-1. Its flow
rate of the steam is very stable as 5.3t/h(lé6bhars) -
l?t/h(3bars). But the confirmation of the deéper

reservoir estimated about 1,800 m deep was failed.
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Geological viewpoint

. Our geological understanding on the area 1s not
sufficient because of short visit and therefore the
information given by the Argéntihe specilalists was
important and discussions with geologists were
valuable. Coﬁcérninq geological model of the area,
we acknowledged that there were two concepts: they
are, 1) model formed by regional tectonism and
2) caldera model.

ACcordihg to Landsat thematic mapper image data
shown at the CREGEN office, topographic feature of
the area and the surrounding area is suggesSted to be
a volcanic center.formed in a local tectonic field
rather than formed by regibnal tectonism since
conspicuent influence of tectonic features is not
observed toward the extended direction of the'aréa.
Geothermal setting may become different by model
1) and 2) respectively. The area is being surveyed
by Argentine scientists at present and the result
is awaited.

Geotheérmal manifestations at the central portion
of the area such as Las Magquinas, Las Maguinitas,
Copahue, and also dry steam from two geothermal wells,
the COP-1 and the COP-2, apparently indicate the
existence of high temperature geothermal fluids at

the area.

Argentine scientists consider that much amount
of steam could be expected from deeper reservoir
which was barely identified at the bottom portion
of the COP-1.

From viewpoint of fracture reservoir, whose
concept is commonly accepted for volcanogenic
geothermal reservoir, the area north to the present
well sites seems to be promising because of the
development of linear topographic features which

suggests developnent of fractures.
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Geochemical viewpoint

Production of dominant steam of about 15t/h from

‘the COP-1 and the COP-2 respectively indicates that

Copahue is at the most progressed stage of development
in the Province of Néuqhén_from the view point -of
verification of the most preferable vapor dominated
geothermal system. The COP-l has maintained the
initial amount of output even for five years since

the end of drilling and no interference between the
COP-1 and the COP-2 has been observed, which indicates
the superibrity of the geothermal resources of this

areda.

The physical and chemical properties of steams

from the COP-1 and the COP%Z_aré_obviously peculiar.

to those of vapor dominated geothermal system, i.e.

the temperature of the gecthermal systém is near 240°C
and the contents of noncondensable gas and other
volatilés such as NHy, and B are comparatively high.
The existence of the parent fluid producing dominant
steam which has never been recognized in any other
geothermal fields in the world might be acknowledged

at the Copahue area.

Las Maguinas and Las Maguinitas locating rather
east and north edge of the assumed promising area show
surface manifestations secondarily heated by steam
from vnderground. The chemical features indicate
those manifestation areas as the most piQmising.

For example, Las Maqﬁinas has 227 ppm of NH

4
concentration, highest of all the manifestations at

as (0.98.

Hereafter, it might be considered_important not
only that the parent geothermal reservoir uncertainly
estimated at 1,800 m depth is certified but that the

location of the most productive area is confirmed.
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* An anion index, AI, is proposed as an indicator
to estimate the proximity to the center of geothermal
activity. AI, defined as following, is calculated

from major anion composition of a hot spring water.

S0, cl + 80,
AL = 0.5 x Tl + 50, YTy S0, + HCO

{unit: equivalents)

ATl is unity at the steaming ground where geothermal
activity is highest. It gradually decreases with
increaéing a distance from the center of activity, with
the appearance of Cl type thermal water, and with mixing
of HCO3 type waterxr. Al is recommended as a practical
qualitative indicator presenting degree of closeness to
the center of geothermal activity, but should not be
appliéd to thermal water from deeper wells, to wvolicanic
fumaroles emitting HCLl, or to springs originated From

sea water.
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Soc¢io-economical viewpoint

The area is located near the Chilean border and

is khown as the site for hotspring therapy and medical

treatment and also is known as a skiing resort. From

Viewpoint of the de&eloPmeht of geothermal energy, the

followings are pbinted out.

1)

2)

3)

4)

The area is developing rapidly compared with the
surrounding area. There are hoteis, a large
therapeutic center, a newly built community center,
and so on, which are attractive for tourists all

the year round.

On road traffic, the paved road (No. 231) has been
constructed to Neﬁquén city via Zapala éity. The
area is known’by.heévy snow in the winter éeason
and some paft of £he'road.is cloged due to the snow.
It was told that the road near well sites. (cop-1
and 2,.e1evation of about 2,000 m) was closed but
the road at Cavihaue (5.5 km southeast to the well

sites, elevation of about 1,600 m) was snow ploughed.

The main- transmission line (132 KV} is connected to

Las Lajas and lower voltage line (33 Kv) links Las

" Lajas and Copahue., If a geothermal power station

of several megawatts output will be constructed at

the area, a part of this energy will be consumed for
local demands and the rest of the eneryy will be

sent to Zapala through the transmission line.

A construction of geothermal powexr statién at a
resort area such as the Copahue area may not only
serve electric supply for local use but also attract
tourists and has merit for further activation of the

area,
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3. Present view in relation to the future JICA Projoct

3.1 Preview

On draftinq the Scope of Work for the feasibility
study (see Appendix) in Japan, discussion arose on Lhe
propriety of the Second Stage (Appendix p.2) at the
Domuyo area since the area was repérted to have scarco
needs of electric power. Under the present JICA project
scheme for the development of geothermal energy, there
could be a possibility not to proceed into the Second
Stage even if the result of drilling would have heen
positive. Considering a mini-~scale, pilol geothermal
power plant, however, the draft of the Scope of Work

was prepared for the homuyo area.

On the other hand, the Copahue area for which the
proposal for technical cooperation had alszo hecn conveyed
by Argentina, seemed to bhe more positive in terms of
electrical demand than the Domuyo area. ‘Taking into
account of successful result on technical cooperation
aiming at the final goal, geothermal power ubilizavion,
the Copahue area was added to he another proposed arca
for the study. The judgement on the proper arca for
further study was left to the Teain to do after wvisiting
the two areas and confirming the intention < Aogenting.
In other words, the Team was reguested Lo assure itself
of the latest intention of Argentina on the lmplementsiion
of the Study in the first and to judge the following
points in the second; 1) Is it right to consider & mini-
scale, pilot geothermal power plant at the Lomuyo sres
only to fulfil local needs? 2} ls it proper Lo consider
to step into the Second Stage study at tne Domuyc &rca
under the above mentioned situation? 3) What is the most
effective way of cooperation in view of progreés of e
project aiming at the use of geothermal eneryy ait ao

early occasion?
¥
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L2

View on the Geothermal Areas

The Team wés explained'the stance of geothe:mal
energy in Arééntina as an alternative energy source and
Ehe future development plan as well on its visit'of_the
country. It was acquainted that the development plan of
geothermal energy was set in a longer time schedule and
the plan was large in scale. For example, the future
geothermal development plan for the Domuyo area aims at

the power generation larger than 10 MW.

The Team entered the Province of Neuquén on l4th of
March and directly flew from the Neuguén aifbort to the
newly opened Las Ovejas éirport. -That afternoon after
the Team moved from Las Ovéjas to Aguas Calientes, a
hotspring site located at the western'margin of the
Domuyo area, the Team visited the well-8 (400 m deep well)
site and saw geothermal manifestation at El Humazo over
the canyon in front of the weil site. Thé'next'morning
after visiting Los Tachos and Las QOlletas geothermal
sites, the Team moved to Cavihaue of the Copahue area.
During the morning of 16th of March, the Team visited the
central area of Copahue and observed many geothermal
manifestations at Las Maguinas, Las Maquinitas, Copahue,
and also two geothermal well sites, the COPfl and the

‘COP-2. The Team drove. back to Neuguén city with

specialists of Afgentina.on that evening.

It was very useful to have chance to observe the
two geothermal areas and also to get information from
and to discuss with the specialists of Argentina on that
occasion. Though it was short to be able to mention
about geothermal resources at each area, sufficient

information was obtained for our task.
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On the basis of our short field trip, the Copahue

area is judged to have superior situation as the target -

for technical cooperation from the next points of view.

1)

4)

5)

6)

7)

The Copahue area is developing rapidly in recent
years as a hotspring therapy and a winter resort.
The area is.attracting many tourists and the need
of electric energy seems more urgent than that of

the Domuyo area.

The existence of 33 KV transmission line to the
Copahue area is favorable from viewpoint of
economical analysis on the local consumption and

sending the surplus of generated electricity.

A geothermal power station at a resort place has
additional merit attracting tourists other than
energy output.

There is good accumulation of survey data at the
Copahue area and the data already focus the most

promising area.

Geological survey and other surveys are continued
at the Copahue area by specialists of Argentina
therefore the latest information on the area can

be expected.

For the utilization of geothermal energy for power
generation, Copahue is in the most progressed
stage of development in the Province of Neuquén
and the geothermal resources is verified as the
most preferable vapor dominated geothermal

resources.

Two geothermal wells, the COP-1 and the COP-2, are
continuously producing dry steam for years with no
interference between the wells and it is very
favorable to have such wells in terms of the

reservolir evaluation.
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8) Chemically, geothermal manifestations at Las Maquinas
and Las Maquinitas indicate these areas to be the

most promising.

9) The.development of topographically conspicuoqs
_ﬁfractﬁres" at the arca stated above seems favorable

for the development of fracture reservoir.

10) Conderninq depths of geothermai reservoirs, the
one at the Domuyo area might not be necessarily
shallow if we want to get as higher temperature
hydrothermal water as possible. It is natural
tendency to consider for large scéle development
that high enthalpy hydrothermal water might be
found deeper portion unless we directly find the

upflow center from depths.’

11) TIn order to verify the geothermal resources for
considerable scale of geothermal power plant at
the Domuyo area, plural numbers of test wells must

be drilled to point the most productive reservoir.

By above-mentioned reasons, with present JICA's
projecﬁ scheme on geoﬁhermal development, the Team
decided to do a recommendation on the change of the
target area from the first attempted Domuyo area to
the Copahue area. It is not often the case and the
Team anticipates an annoyahce may arise among
government'officials of both countries. The Team
however decided to leave the result of the view as
the recommendation. If this recommendation would be
accepted, the time schedule and the scope of work
for a future project may become our mutual concern.

The next is our view on this point.
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Time Schedule

~The present draft of the Scope of Work (Appendix)
attached in the last of this report requires the
revision if new request is made along with our
recommendation.

The Team considers it is best to start the new
. project. as is planned in the draft (Appendix)} since
this project will begin on coming October avoiding
wintexr sSeason in the north of the Province of Neuquén
area. It may be possible to arrange the new project
for Copahue when new proposal was made by the
government of Argentina no later than the middle of

.August.

Scope for Future JICA Project

The change of the study area causes some changes
of scope of work in the study scheme although they may
be small. Except the points need amendment on which
the Team discussed with the government officials of
Argentina about the draft of Scope of Work (Appendix),_
other changes will be, 1) some contents of The First
-Stage Study of Chapter III and 2) Study Schedule of
Chapter 1IV.
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PROSPECTIVE VIEW ON THE GEOTHERMAL DEVELOPMENT PROJECT

IN THE PROVINCE OF NEUQUEN

Japan International CdoPeration Agency fJICA):organized
and dispatched the‘preliminary study team ("The Téam")_to
Afgentiﬁa from March 1llth.to March 22nd., 1987 in order to
settlé the scope of work (8/W) for the Feasibility-Study on

the Northern Neuquén Geothermal Development Project.

The'team, headed by Dr. H. Hase and accompanied:by
Messrs. T.,Noda, S. Nakagawa, S. Miura and K. Yoneda, had
discussion with officials of the Ministry of Foreign Affairs,
The Energy Secretariat of the MiniStry of Public Works and
Services, and The Goverhment of the Province of Neuqguén.

And also the Team conducted a brief site reconnaissance on
the Domuye as well as the Copahue geothermal.area in the north

of the Province of Neuquén.

As a result, the Team had come to'the conclusion that the
future technical cooperation between Argentina and Japan to he
done at the Copahue geothermal area from'the:standpoint of the
proximity of the power generation, in place of the Domuyo
geothermal area where JICA extended the technical cooperation
from 1.982 to 1.984,.

This report, submitted to the Government of the Province
of Neuquén, describes the Team's findings and opinions on its
own responsgibility.

When the Team drafted in Japan the S/W for the Domuyo
project, whiéh is attached as the Appendix the Team considered
this project as a mini-geothermal power generation project.

In this reason, a draft of S/W includes feasibility design

and economic and financial analysis of the project, which can
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be conducted only if the scale of power genevation is small.
And then the Team looked for the power demand at the Domuyo
area in the course Of the site reconnaissance in order ro

justify this project.

However the Team realized Afgentina counterparts cxpect
the Dohuyo project to be a rather large scale which produces
at lease 10 MW of the eledtric power to be interconnected with
the network of transmission lines in the Future. The team
come to have the same opinion with Argentine counterparts
regarding the Domuyo project as the result of discussions and

site reconnaissance.

The difference or gap between the Team's preconcept and
Argentine coﬁntérparts' notion for the Domuyo projéct CauseEs
the draft of $/W to a great deal of modifications. That is,
the present status of the Domuyo project requirves several deep
wells to be drilled for the feasibility study. On the other
hand, the Copahue project is much advanced in the development

stage.

Taking into a consideration of JICA's geothermal project
schéme and the rapid realization of geothermal power generation
in Argentina, the Copahue geothermal project is recommended
as the target for technical cooperation, in which the same scope
-0f work as the draft of /W for the Domufo project, in principal,

can be formulated.



CONCLUSION AND RECOMMENDATION

The JICA preliminary study team, along with discussions
on the proximity of geothermal power generétion in the_nofth'
of the Proﬁince of Neuquén, Visited Arqentina in March, 1987.
Durlng the Team stayed in the Province of ‘Neuquén from March
14th to 20th, the members visited two geothermal areas, Domuyo
and CoPahue and was glven 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 geothermal 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 Copahue project,
time - schedule, and undertaking will be the same as that attached

es the Appendix.

March 19th, 1987

Hirokazu Hase

Leader,

Preliminary Study Team
Japan International
Cooperation Agency
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1. “INTRODUCTION

In response to the request of the Government of the
Argentine Republic (herelnafter referred to as "Argentina')
the UOvernment of Japan decided to implement the Feasi-
bility Study (hereinafter referred to as "the Study“)on the
Northern MNeuquen Geothermal Development Project (hereinafter

referred to as '"the Project") in accordance with the Agree-

ment on Technical Cooperation between the Government of Japan
and the Government of Argentina.

Accordingly, the Japan International Copperatioh Agency
(hereinafter referred to as "JICA“), the official agency
responsible for the impleméntation‘of the techrniical cooper—
ation programs of the Government of Japan, wiil.nndertake the

Study, in close cooperation with the authorities concerned of
the Government of Argentina.
The present document sets forth the scope of work with

regard to the Study.

IT. OBJECTIVES OF THE STUDY

The objectives of the Study are to evaluate geothermal
energy resources at the Domuyo geothermal field in the Horthern

Meuquen and to formulate the coptimum project scheme.

III. SCOPE OF THE STUDY

The Study will be carried out in the followihg two {(2)
Stages.
The Second Stage will be impleménted on the basis of the
evaluation on the results of the First Stage.

1. The First Stage

(1) Collection and compilation of well character-

istics records of the existing thermal gradient
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(2)

(6)
(7)
(8)

2. The

(1)
(2)

(

[

)

(4)
(5}
(6)

holes

Integration of the geothoernal model

a) Collection_of supplementary data for geoloygy
and geochemistury

b)Reconfirmation orf the drilling site

Drilling of an exploratory well wilh 1, 200m

in denth

Well loggihg and core analysis

Well characteristics tost

(Reservoir enginecering)

Borehole geochemistiry

Integrated analysis of the geothermal systCen

Electric power survey

a) Survey of presenl demand and cxlsting pover
facilities

b} Socio-economic study

¢) Power demand forccast

Second Stage

Formulation of the obtimum powef GuLpUL
Selection of the opftimum site for the power
plant, taking topography, aeclogy, neteorology
water availability into consideration
Feasibility design for geobhermal power plant
type and racilities

a) Powerhouse

b) Génerating ecguipment

¢) Pipe-line

d) Tranmsmissicn line

Cost estimation

Formulation of the implementztion schedule

Economic and financial analysis of fthe Proiect

IV. STUDY SCHEDULZ

The Study will be executed in accordance with tentative

time schedule attached per Appendix I.

A/
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V. REPORTS

JICA shall'prepare and submit. the following repobts in
English to the Governﬁent of Argentina in accordance with

tentative time schedule attached per Appendix I.

. Inceptioh Report 20 copies

1

2. Progresé=ﬁepbft 20 copies

3. Interim Report‘ 20 copies

4. praft Final Report 20 copies

5. Final'RepCrt 30 copies

VI. DIVISION OF TECHNICAL UNDERTAKINGS

The division of technical undertakings by JICA and the
Government of the Province of Neuquen (hereinafter referred to
as "NEUQUEN") for the Study is detailed in the Appéndix It.

: : v
VII. UNDERTAKING OF THE GOVERNMENT OF ARGENTINA

1. The Government of Argentiha shall accord privileges,
immunities and other benefits to the Japdnese Study
team in accordance with the Agreement on Technilcal
Cooperation between the Government of Japan and the

Government of Argentina.

2. To facilitate smooth conduct of the Study, the Covern-

ment of Argentina shall Ctalle necessary measures:

(1) to secure the Safetj of the Study'team,

(2) "to permit the members bf the Japanese Study team
to enter, leave and sojourn in Argéntina Tor the
duration of their assiznment therein, and exempt
them from alicn rezistration reouiréments and
consular fecs, .

éiih {3) to eXeirnt the memvers of the Japanese Study team
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from taxes, duties and other charges on equip-
ment, machinery and other materials brouzht into
Argentiﬁd“for the implementation of the S tudy,

{4) to exempt the members of the Jépanese Study team
from incowe tax and other charges of any kind
imposed on or in connection with any emolument
or allowance paid to them for their services in
connection with the'implementation of tﬁe Study,

(s) to provide necessary facilities to the Japanese
Study team Tor remittance as well as utilization
of the funds introduced into Argentina from
Japan in connection with the impleméntation of
the Study,

(3) to secure the permission for the members of the
Japanese Study team to enter into private proper-
ties or restricted areas for the implementation
of the Stuay,

(7) to secure the permission to take all data and
documents (including photographs) related to the
Study out of Argentina to Japén by the Stucdy team.

(38) to provide medical services as necded. Its
expenses will be chargeable on the members of
the Japanese Study team,

(9) to facilitate prompt clearance throush customs
and inland transportation oi equipment, materiails
and supplies fequired for the ZStudy and of the
personal effects of members of the Japanese $tudy

teaim,

. The Government or Argéntina shall bear claims, i any
arises, against the members of the Japanese Study team
resulting Ifroi, occcuring in the course ol, or other-
wise connected with the discharze of their duties in
the implementation of the Study, except when such
claims arise Troa gross negligence or willful ois-
conduct on tihe part of the members of the Janancse

Study tea:m.
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VIIL.

NEUQUEN shall act as counterpart agency. to the
Japanese Study team and also coordlnatlng body 1n
relation with other governmental and nongovarnmental
organlzatlons concerned for the smooth implementation
of the Study.

NLUQU =M shall, at its own expense, provide the Japan-
ese Study team with the foliowings, in cooperation

with other relevant organizations:

(1) available data and information related to the
Study,

(2) coﬁnterpart personhel,

(3) suitable office space with necessary equipmént

both in Neuquen and in the vicinity of the Project

site,
(4) identification cards,
- (5) necessary vehicles with drivers, fuel and spare

parts for carrying out the field survey,
(6) any other communication facilities during the
execution of the Study, such as telephone, telex,
- transceiver, etc., if necessary,
(7) construction of access road or footpath for exe-
cution of the field survey and drilling work on

~ the Project area,

(8) necessary labors for the Study,
(9) nec¢essary eguipment and consumable materials for
drilling.

UNDERTAKING OF JICA

For the imlpementation of the Study, JICA shall take the

"following measures:

1.

2.

i

to dispatch, at its own expense, study teans to
Argentina
to pursue technology transfer to the Argentine

counterpart personnel in the course of the Study.
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1X.  CONSULTATION

JICA and NEUQUEN shall consult with each other in respect
of any matter that may arise from or in connection with the

Study.

b
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APPENDIX [T

Technical

Undertaking by J{GCA and NECUQUEN

Working ltca Undertaking by J 1 CA Undertaking by NEUQUEN
GoilecLion & compilation Collection & compilation Provision of necessary data,
of data report etc.
integration of the geo- Prograeing _ fFicld work
theraal node! field work for technical
o ~ transfer
Analysis and evaluation
drifling of an exple-~ Prograaing Construction of access road
ralory well Preparation of drifling rig Preparation of drilling site
and accessories Provisien of necessary labors
Orilling work for technical Provision of consumable materials
e iransfer Orilling work
oh
L Hell logging and core Prograaing Field work
- analysis Preparation of logging Core analysis
“ © equipaent
Figid work fof techeical
- transfer
" Analysis and evalualion B
- Hell characteristic test Prograaing Preparation uf test facility
by Preparation of * f¥uster { separator,oritice, aancacter,
- Field work for technical pressure gauge, thermometer, atc. }
Lransfer Field work
Reservoir enginesring
Borehole geochemistry Prograning Freld work
tield work for technical Lhesical analysis
transfer
Integrated analysis of Analysis and evaluation
the geathersal systea
[lectric power survey Prograing Provision of necessary data
Analysis and forecast
foraulation of the forauiation Provision of necessary data
o aplinua power oulput
T
if Selection of the ogaticum Selaclion Provision of necessary data
v site ' Survey and acasurcacnl
=T
< feasihilily design Analysis Provision of pecessary data
< Cosl eslinalion design
: [aplencntation schedule Report
© financial & economical
analysis
L.
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2. R—-Y I EEMO 5IBR

(Rt HREIONWCIE L5000 mdllia s LTna, ) _

Sheet No. 1

JICA  AREXA

I§gﬁ 'DESCRIPTION OF ARTICLES QUANTITY
1.  UNIVERSAL DRILLING MACHINE 1 SET (:)_
1-1. Universal Drilling Machine 1 Set
- Rigging -
. Hydraulic chuck
. Hydraulic hoist brake
. Hydraulic kelly balance equipment
. Rotary table
. Drive shaft
1-2. Accessories 1 Set
Torque gauge 1 get
Breakout cylinder 1 set
Master bushing 1 get
Kelly drive bushing, 1085Q. 1 set
Weight indicator for drill string 1 set
1-3. Prime Mover 1 Set
Diesel engine with V-pulley etc. 1 set
water cooled :
diesel engine with-turbo charger.
Out put power changeable - 100% or 45%
207P8 at 1,500 rpm., 234PS at 1,800 rpm.
1-4, Disagsembling Tools for Drill 1 Set v
2.  DERRICK 1 SET (;)
2-1. Derrick 1 Set
- Specification -
Type: Four legs, steel-frame structure
Capacity: 100 ton
Effective helght: 18m
Accessories: " Platform
Rudder
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Sheet No. 2
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2-2. Accessories for Derrick 1 Set O
Crown block, B5323-048 1 set
470 mm dia. - 5 whells
Guy wire, 16mm - 70m 4 pes.
- do -, 16mm -~ 35m 4 pes,
Shackle, SD38H 8 pes.
Turn buckle, 25mm - 500L 8 pes.
Wire clip, 16mm © 48 pes.,
Spanner, M 4 pces.
-~ do. -, L 4 pes.
Snatch block, 150mm, one wheel 2 pes.
~do -, 200mm, one wheel 1 pc.
Z2-3. Lighting Conductor | 1 Set 4
3. 'DRILLING MUD PUMP (Non core drilliang) 1 SET (:)
3-1. Prilling Mud: Pump 1 Set
- Specification -
. Type: N Twin cylinder, double acting piston pump
Cylinder bore: 7-1/4%
Delivery volume: 1,250 L/ain,
Max. pressure: 38 kg/fcm? at 1,250 L/min.
(70 kgfcm2 at 700 L/min.)
Stroke length: 150mm
No. of stroke: 82 rpm.

Revolution of driving shaft: 432 trpam.
Type of valve: Conical wvalve

'Delivery port size: 75mm

Suction prot size: 150mm
3-2. Prime Mover 1 Set
Diesel engine with V-pulley ete. 1 set

diesel engine with turbo charger
160PS av 1,600 rpm., 173PS at 1,800 rpm. \
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3-3. Actessories 1 Set (Z)
Suction hose with fittings,
150mm - 4. 5m 1 pe.
Foot valve with fittings, 150mm 1 pe.
Rotary hose'with fittings,
75mm - 15m {75 kg/cm2) 1 pc.
Return hose with fittiags, 75mm - 10m 1 pc.
Cylinder liner, 5-1/2" - 2 pes.
Piston ass'y, 5-1/2" 2 pes.
3-4. Disassembling Tools for Mud Pump 1 Set
4. DRILLING MUD PUMP ‘1 SET O
(Wire l1line core drilling) :
4-1, Drilling Mud Pump 1 Set
- Spetification - _
Type: Twin cylinder, double acting piston pump
Cyliader bore; 8 5mm _
Delivery volume: 26, 47, 85, 136, 185 L/min.
Max. pressure: © 40 kg/em?2
Stroke length: 90nm

Revolution of driving shaft: 61 - 430 rpm.
Type of valve: Ball valve

Delivery port size: 3Bmm

Suction port size: O5mm

. Transmission: Five speeds
4-2. Prime.Mover : 1 Set.
Diesel engine with V-pulley etc. 1 set

Aitr cooled diesel engine
3293 at 1,500 rpm., 38P3 at 1,800 vpm.
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4~3. ‘Accessories 1 Set ()
Suction hose with'fittiﬁgs, 6%mm - 4.5z 1 pe.
Foot valve with fittings, 65mm L pec.
High pressure delivery hose,
38mm -~ 15mm (75 kg/cm2) 1 pe.
Cylinder liner for 55 dia. Z pcs
Piston ass'y for 55 dia. 2 pes
4-4. Disassembling Tools for Mud Pump 1 Bet vV
5.  SUBSTRUCTURE 1 SET O
- Specification - _
Type: Steel frame stricture
Height: 3. 54w
Capacity: 100 ton
Dimensions: 8.34m by 8.34a
Accessories: Plat form
Rudder ]
6. BLOWOUT PREVENTOR 1 SET <:)
6-1. Blowout Preventor Ass'y, 8"-2,000 (APL) 1 Set
(Annular type) '
6-2. 0il Pump Unit, 7.5 KW, 4P, 60Hz, 220V 1 Set
6-3. Operation Panel 1 Set
6-4. AécessOries : 1 Set
Ram packing for HTG & 3-1/2" D.P. q
7. LOWERING &.LIFTING TOOLS 1 SET
7-1. Hoisting Wire Rope with _
Both End Socket, 22,4mm - 500m 1 Roll
/-2, Wire Rope for Wire line Coring Method,
G - 1,800m 1 Rool
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"LTEM ' .
NO. DESCRIPTION.OF ARTLCLES QUANTITY: JICA AREXA
7-3. Hook Block, 574mm - 3 wheels, SO ton 1 Set - (;)

-4, Water Swivel,‘"FH-SO”, 50 ton 1 Pc.

ITI791F, PIN, .
- Il-75mn Rotary hose connection

7-5. Water Swivel, "CH-16A", 30 ton 1 Pe.
WTG, PIN, S
RH-38mm Delivery hose connection

7-6. Hoisting Swivel, "B-8", 30 ton . 1 Pe. v
HTG, PIN, RH connection

8. PRILLING TOOLS 1 SET

(Non core drilling)

Kelly rod, 108mm - Sm, 3-1/2" IF, : (:)
BOX, IH-PIN, RH 1 pe.
Drill pipe, 3-1/2" IF - 6m, grade "E" 170 pcs. (:).
Tricone bit (HH), 9-7/8" - 6-5/8" REG 5 pes. (z>
- do -, (MH), 7-5/8" - 4-1/2'" REG "5 pes.
- do -, (MH), 5-5/8" - 3-1/2" REG 7 pcs.
Tricone bit, 7-5/8" - 4-1/2" REG,
chip insert type 2 pes.
- do -, 5-5/8" - 3-1/2" REG,
chip insert type 3 pes.
Drill eollar, 4-1/2" IF - 6-3/4" - bm,
160 kg/m 10 pes.
- do -, 3-1/2" IF ~ 4-3/4" - ém,
73 kg/n _ ' 15 pes. _ \
Stabilizer,
4-1/2" IF - 6-3/4" ~ 245m0 - ln 4 pes.
- do ~,
4-1/2" 1F - 6-3/4Y ~ 188mm - 1m 4 pes.
- do -, '
3-1/2" IF -~ 4-3/4" ~ 137am - Im 6 pcs.
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Bit sub, 6-5/8 REG ~f4-1/2" iF 2 pes. O
- do -, 4-1/2" REG - 4-1/2" IF 2 pes.
- do -, 3-1/2 RET ~ 3-1/2" IF 2 pés.
Sub, 4-1/2" IF(PIN) - 3-1/2" IF(BOX) 2 pes.
Kéllylsub,

3-1/2" IF(PIN) - 3-1/2" IF¥(BOX) 1 pe.
Bit breaker for tricome bit, 9-7/8" 1 pe.
- do -, 7-5/8" 1 pc;
- do -, 5-5/8" 1 pe.
Lifring sub, 3-1/2" - 3-1/2" IF{PIN) 2 pes
- do -, 3-1/2" = 4-1/2" IF(PIN) 2 pes
Tricone bit, 3MH, 12" - 6-5/8" REG 1 pc.
Stabilizer, -

4-1/2" IF - 6-3/4" - 300am - la 1 pe.
Bit breaker for tricome bit, 12" 1 pe. CD
(Wire line coring tools)

Wire line drill rod, HTG-6m 260 pcs.
- do -, HTG-1. 5m Z pes.
Wire line core barrel, BTG- 5m 4 gets
Inner ctube, HTG- 5m 2 pcs.
Overshot ass'y, HTG 2 pes.
Thread protector, HTG {pin) 1 pe.

Punch set, HTG 1 set

Tight grip wrench, inner tube, HTG 4 pes.
- do -, outer tube, HTG 2 pcs.
Core 1ifrer,  D1944-126 40 pcs.
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Core lifter case, D1917-059 20 pes. O
Snap ring, E2739-012 20 pes.

Ring, E2743-089 8 pes.
latch plate, E2594~994 8 pcs

latéh spring, £2969-075 & pes

Bearing, 51207 20 pes.
- do -, 51206 20 pes.
Spring roll pin, HTG 2 sets
Stabilizer ring, E2743-433 . 12 pes.
Coupiing with landing ring, D1808-260 4 pcs.
Head coupling, D1822- 142 2 pes,
latch ass'y for overshot, E4688—047 4 pcs.
Tension pin for oversﬁot, E2555-930 10 pes.
Spring roll pin for overshot 2 sets
(Diamond bit & reaming shell)

Diamond bit, 1008TG, GB, 45ct 67 pes.
Reaming shell, 100,5HTG, R, 8¢t 33 pes.
WIRE LINE HOIST 1 SET
Wire Line Hoist (1 Ser)

- Specification -
Rope diameter:
Rope capacity:
Prum:
Brake type:
Revolution of drivi
Rope speed:
Hoisting capacity:

Type of clutch:

Grm
Z,SOOm

1450m x 5 10mm k 62 5mm-L

pand brake

ng shaft: 1,365 rpm.

21 - 435 m/min.
1,700 - B2 kg

Mulriple dry disc type
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Igglﬁi DESCRLPTION OF ARTICLES . QUANTLTY
Prime Mover and Spare Parts (1 Set)
Electric motor, 11KW, 4P, 6OHz, 220V 1 pe.
V-pully 1 pe.
V-belt- 1 ser
Frame 1 pe.
Belt cover 1 set
Sub bhase 1 pc.
Switeh stand 1 set

9. - PLPE HANDLING TOOLS 1 SET
Engine Welder 1 Set
Engine welder {] set)

60 - 400A
2.6 -~ 6mn

Ampair} 7
Welding stick:
Dimension:

Weight: 700 kg

Welding tools

Earth cable with cramp, 20m
Welding cable with holder, 20m
Glove

Hand sealed
Hammer

Welding stick, 3. Smum

Wire blush

Rotary tong, type 'B', 3-1/2" D.P.
Counter weight for above

Wire rope,
Wire crip,

Snatch block,

Center latch elevator,
© 3-1/2 D.P., 50 ton

9mm x 20m
9mm

150mm x 1 ring

B EEE

1,660 x 840 x 1,145mm

(1

— hd e s e

16

N0 M RN

—

set)

pc.
pc.
set
pc.
pc.
kg
pe.
pcs.
pes.
pes.
pcs.

pcs.,

pc.

JLICA AREXA

®
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LTEM
NO, JICA AREXA
Elevator link, 50 ton 1 set
Rugged jaw for rorcary tong,
4-3/4" drill ¢éollar 2 sets
- do -, 6~3/4" drill collar 2 sets
Rotary slip for 3-1/2" D.P. 1 pc.
Sub bushing for above ' 1 set
Hydraulic rod holder ass'y, HTG 1 set
Capacity: 30 ton
Drill collar slip, 6-3/4" 1 set
- do =, L-3/4" 1 set
Safty cramp 1 set
Nos. of slip: 10 pes.
briil collar Q.D.: 4-3/4" - 6-3/4"
10. - CASING PIPE & CASING TOOLS 1 SET (:)
Casing pipe (F.J.)} 8" - 5m 42 pcs.
STPG., SCH40
0.D.,: 216.3mm, I.D.: 199.%m,
t=8.2mm, wt: 42.1 kg/m
Casing pipe (F.J.) 6" - 5m 105 pes.

STPG., SCH40
0.D.: 165.2mm, I.D.: 15lom,
t=7.loam, wt: 27.7 kg/m

Casing pipe (coupling J.) 4-1/2",
R: 1(6bm) 1,020 m
API STO J-55
0.D.: 114.3mm, I.D.: 102.92mm, t=5.6%mm
coupling 0.D.: 127mm, wt: 15.67 kg/m

Casing pipe (F.J.), JIS 83 - 6m 55 pces.
0.D.: 83mm, I.D.: 77um :

Strainer pipe (F.J.), JIS 83 - 6m - 35 pes.
0.D.: 83mm, I.D.: 77mm
opening ratio: 4 - 6%

Casiong pipe (F.J.), JI§ 83 - Im 1 pe.
PIN, RH - BOX, LH
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~ do -, PIN, IH - BOX, RH 1 pe
Casing head, 8"l 1 pe. (:)
- do -, 6 1 pc.
- do -, 4 1/20 1 pe.
- do -, 1" 1 pc.
Casing shoe, gt 1 pe.
- do -, 6" 1 pe.
- do -, 4-1/2" 1 pc.
- do -, 83mm 1 pe.
Casing band, v 1 set
Casing slip, 6" ! set
- do -, 4-1/2" 1 set
Extra jaw for rotary slip, 83mm 1 set
Casing swivel, HTG(BOX) - 4-1/2"(PIN) 1 pe.
- do -, 3-1/2 IF(BOX) - 8"{(pin) 1 pe.
~ do -, 3-1/2 IF(BOX) - 6" (pin) 2 pcs.
Side door elevator, 4-1/2'",
J-55 casing pipe 1 pe.
Casing swivel, HTG(BOX) - 83(pin) 2 pes.
Centerlizer, 8" - 265 - 0.5m 4 pes.
- do -, 6" - 188 - 0.5m 15 pes.
- do -, 4-1/2 - 137 - 0.5m 30 pes.
Casing plpe (¥.J.), 10" - Sm, SGP 7 pes.
0.D.: 267.4mw, I.D.: 254, 2mm,
t=6,6mm, wc: 42.4 kg/m
Caéing slip, 8" 1 set
Casing swivel, 3-1/2" IF - 10" 1 pe.
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xggn DESCRTPTION OF ARTICLES JICA AREXA
11. MUD WATER.CIRCUEATION SYSTEM 1 SET
11-1. Mud Screen 1 Set '(?
- 8pecification -
{a}) Screen;
Screen size: 600 by 1,800mm, double

Screen mesh: Prime screen: 3mm

2nd. secreen: Q. 3mm

Electrie motor; _
3.7KW - 2 pes. (4P, 60Hz, 220V)

(b) Cyclone;

Diameter: 230mm - lpc.
Capacity! 1,000 L/min.
Pump: 4" - 15KW

(c) Weight: 2.25 ton
{(d) Dimension:

11-2, Sand Pump for Above, 4" - 15KW

11-3. Accessories

Hose with fittings

Flange pipe, 4"F - 4'WVIC
- do -, 4"F(pump) - &4WVIC
Victaulie joint, 4"

Mud Mixer

Mud mixer

- Specification -
Type: Twin tanks
Tank capacity: 750 L ox 2
Mixing capacity: 600 L x 2

Nos. of revolution: 600 - 800 rpm.

Prime mover & accegsory

~148-

1
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Motor, ins. class "E",
11KW, 4P, 60Hz, 220V 1 pc. Q

V-pully 1 pe.

v-belt 1 set

I lame 1 pc.

Bolt cover 1 pe.

Switch stand 1 set

Agitator, turbin type (1 set)

Mixing capacity: 8 m3
Tank capacity: 10 m3
‘Prime mover:

Nos. of revolution: 20 rpm.

Cooling tower, 1.2m SQ - 10m height
Mud tank, .capacity: 20 m3

S8and pump, 50 -~ 1.5KW (50D35, 61.5mm)

Stand pipe ass'y,.75mm(3”) - 15m

- Accegsories -
By -pass
Pressure gauge
Swivel joint

Hose adaptor, 75mm - 38nm etc,

(Materials for piping)
Steel pipe, 3" - 5.5m, STPG, SCH40

Flange, 34
Elbow, 3"
Tee, 3"

Mud testing equipment
Sand content set
Marsh funnel viscometer

Mud balance

~149-
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LS RV, B Vo R o]

15KW, 4P, electric motor
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12.  CEMENTING TOOLS 1 SET Q

Float shoe, 8" 1 pc.

- do -, 6" 1 pec.

- do -, 4-1/2" 1 pe.

~ do -, 10" 1 pe.

Float collar, 8" 1 pe.

- do -, 6" 1 pe.

-do -, 4-1/2M 1 pc.

- do -, 10" 1 pe.

Plug, 6" (primary) 1 pe.

- do -, 6" (second) 1 pc.

- do -, 4-1/2" (primary) 1 pc.

- dao -, 4-1/2" (second) 1 pc.

- do -, 8" (primary) 1 pc.

- do -, 8" (second) 1 pe.

- do -, 10" (primary) 1 pe.

Jet mixer, halliburtom.type 1 set \
13,  FUEL TANK UNIT 1 SET O
14, GENERATOR & LIGHTING FIXTURE 1 SET O
14-1, Diesel Engine Generator 1 Set

Out put: 60KVW at 50H=z

72K¥W at 60Hz

Voltage: 200/220v

Phase: Three phase

Congist of standard accessories
14-2, Lignting Fixture I Set

Projector, .220v, 60Hz ; 5Q0W 10 pes.

Cable for above, 220V, 1,000v 500 m

Vinyl tape 10 pes.

Receptack 10 pes.
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Socket 10 pes.

Kai fe 1 pc. (;)

Others "1 Set

Switch board (1 set)

BOP, wireline hoist, mud mixer

mud screen, cyclone, sand pump, etc.

Cabtyre cable, 200 5Q, 220V, 75KW - 50m 1 roll

- do -, 22 SQ, 220V, 15KW - 30m 1 roll

- do -, 14 8Q, 220W, 11K¥W - 30m - 2 rolls

- do -, 8 §Q, 220V, 7.5KW -~ 30m 2 rolls

- do -, 5.5 54, 220V, 5.5KW ~ 30n 2 rolls \
15. DOG HOUSE & TOOI HOUSE 1 SET . (j
16.  FISHING TOOLS 1 SET O

Rod ingide tap, 3-1/2 D.p. 1 pe.

- do -, HTG wire line rod 2 pcs.

Rod cutter, HTG wire line rod 1 set

Casing tap,

3-1/2" 1¥F(BOX) - 4-1/2" casing 1 pc.

- do -, 3-1/2" IF(BOX) - 6" casing 1 pe.

- do -, 3-1/2" IF(BOX) ~ 8" casing 1 pe.

Extra blade for rod cutter, HTG 5 sets y

17.  WELL HEAD ASS'Y 1 SET O
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i8. WATER - PUMP & ACCESSORIES 1 SET C)
18-1. Water Pump 1 Set
- Specification -
Delivery volume: 0.4 - 0.8 n3/min.
Total head: 113 - 87m
Power unit: Diesel engine
32P5 at 1,500 rpm.
38PS at 1,800 rpm.
18-2. Accessories 1 Set
Suction hose with fittings ' 2 pes.
Foot wvalve with strainer 2 pcs.
High pressure delivery hose with
firitags, 38mm - Im 2 pes,
Steel pipe, socket joint, 38mm - 5.5m 100 pes.
Polyethylene piep, 38mm - 90m 6 pes.
Pipe jeint, 38nm 15 sets
- do -, 38mm,
delivery hose - steel pipe _ 2 pcs.
- do -, 38mm, :
steel pipe - polyethylene pipe 2 pecs.
Vater tank, 20 m3d 1 set
19, SWAPPING EQUIPMETHN 1 SET (}
19-1. Winch 1 Set

- 8Specificatien -

Pull capacity: Main drum ; 5,000 kg
Front drum ; 3,000 kg

Main drum ; 1Z2pm - 1,

Rope capacity:
: : Froant drum; 1Zom -~ 1,

Power unictc:

~152—
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Diesel engine, 105PS at 2,200 tmp
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19-2. Accessories 1 Set
Wire rope, ldmm -~ -1,200m 1 roll
Swapping valve, 4-1/2", 355 casing 1 set
. \
Wire rope, 9mm - 50m 1 roll
20, MUD MATERIALS 1 SET
Bentnite, Vi 60 ton
Libonite 10 ton
Telaite 10 tom
Super asbestos 1 ton
Tel-cellose, T3-DS 400 kg
Tel-flow 500 kg
Mud oil, tpn 500 kg
Canstic soda 1 ton
- Tel-seal 300 kg
Tel-stop, _ - (granule) 200 kg
-~ do -, (powder) 200 kg
Tel-bar 500 kg
Well cleaner 120 kg
21, CEMENT 1 10T
Geothermal-well cement 40 ron
Dispersaunt, OFR-2 300 kg
Retarder, HR~-12 150 kg
- do -, HR-4 150 kg
22, OIL 1 I0T
Light oil
Gasoline

‘Hydraulic oill

Grease

Lubrication oil

AREXA
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NO. JICA AREXA
23. WOODEN MATERIALS 1 SET (;)
Core box, HTG - 1,800m 1 set
Timber 1 lot
Wooden plate 1 lot
Collapsible water tank, 3 m3 1 set
Polyethylene bucket, 18L 3 pes.
Waste 100 kg
Spiky bar 3 pes,
Wire, : 10 100 kg
.Rotary pump 1 pe.
Sbanner for drum can cap 1 pc.
Funnel,' 10-2 1 pe.
Polyéthylene tank , 20L 2 pes,
Wire brush _ 10 pes.
45 Deg.C double offset wrench 1 set
Gross point screw driver, 150mm ! pe.
- do -, 200mn 1 pec.
Fret saw: 1 pe.
Axe 1 pe.
Chisel 2 pes.
Safty belt 4 pcs.
Sack 4 pes.
Glove, cotton 5 dozen.
Glove, leather 1 doz.
Electric drill 1 pe.
brill for above 12 pés.
Gimlet, 18mm 1 pe.
Hand grinder I pe.
Wheel for above 5> pes.
Electric bench grinder 5 pes.
Wheel for above 4 pes.
Lever block 1 pec.
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e DESCRIPTION OF ARTICLES QUANTITY  ;ica
Snatch block, 150mm 2 pes.
- do -, 200mm 2 pes,
- do -, 250mm 2 pes.
Crash helmet 10 pes.
File set 1 set
Brush for above 1 pe.
Vernier caliper 1 pc.
Convex rule 2 pcs.

. Linen tape 1 pe.
Jointed rule 3 pces.
Lock joint transfer caliper, outside 2 pcs.
- do -, inside 2 pes.
.Shaékle 20 pes.
Turn buckle 18mom 10 pes
Nail, 7 Smm > kg
-'do -, 100mm 5 kg
Cramp, dia, 9, 12, 16 60 pes.
Cord-extension reel 1 pe.
Wire cutter 1 pc.
Pipe wrench, #4838 (1,200) 4 pes.
- do -, #36 (900) 4 pes.
- do -, fi2z4 (600) 4 pes.
Chain tong, ST-3 2 pes.
Disk cutter for strainer pipe, 3.7KW 1 set
Bench vise 1 set
Wire cuctter 1 pe.
Chain saw 1 set
Conveyor bele, jm 1l set
Winch, MA-20, 1.5 ton 1 set
Pulling swivel, B-4, 3-1/2" IF, PIN ! set
Welding torch 1 set
Cutting torch 1 set

O
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Il’ggﬁ DESCRIPTION OF ARTLCLES QUANTITY JICA AREXA

24, CONSTRUCTION TOOLS & ENGINEERING TOOLS -1 10T O
Shovel, round shape type 3 ‘pes.
- do -, Square shape type 3 pés.
Shovel for cement mixing 2 pes.
Picks 2 pes,
Hoe 2 pes.
Chain block, 15 ton 1 pc.
Universal pulling and _ .

l1ifring machine, 2 ton 1 pe.

Sling wire, 9ma ~ 3m 4 pes.
- do -, 9mm - Sm 4 pes.
- do -, 12mm - 3m 4 pes.
- do -, 12mm - 5m 4 pes.
- do -, 16mm - 3m 4 pcé.
- do -, 16mm - 6m 4 pes.
- do -, 18am -~ 4m 4 pes.
- do -, 18mm -~ 8m 4 pes.
Wire rope, 9pm -~ 100m 1 roil
- do -, 12mm - 100m 1 roll
Wire clip, Omm 20 pes.
- do -, 12@m 20 pes,
Crow bar, 1, 500mm ﬁ'pcs.
Black smith hammer, 4.5 kg 1 pe.
Sheet, 3K - 4K 20 pces.
Vinyl rope, 12om - 100m 1 rolil
- do -, 16mm - 100m 1 roil
Manila rope, 22mm - 60m ! roll

25, SPARE PARTS 1 1oT
Spare parts for drilling machine 1 set
Spare parts for mud pump, non coring 1 set
Spare parts for mud pump, coring 1 set
Spare parts for mud mixer 1 set
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AREXA

Spare parté'for wire line hoist 1 set

Spare parts for lowering and
lifting tools (FH-50S water swivel,

C-16A water swivel, etc.) 1 set
Spare parts for mud screen 1 set
Screén, primary, 3mm (1 pc.)
-~ do -, second, 0. 3mm ' {1 pc.)
~-do -, second, 0.2mm (1 pc.)
V-belt 1 set
Spare parts for water pump (1 set)
Spare parts for generator {1 set)
Spare parts for engine, RD8T (1 set)
- do -, ~ PD6T (1 set)
- do -, F3L912 {1 set)




3. FSHBUAL

QESITEES

fE7 ¥ T g 2 ELUARER) RO A AN PRI G S AN
2 ) BOA WImES G
# Nﬁ mof - %
RO S TR A
R HER 7 A ¥ o 4 2 BER BT R w oW OE WK
EHEETEE OB W R(e24E3JD
i} o wom g k(o247 1)

RO ORI
b D - | =2 &
(Trers a4 lBERE)
a4 ( Ministerio Relaciones KExterior y Culto?
Sub-director Embajadar Oscar Yujnovsky
Secretario Franisco Degrossi
o Rl N i ffdb"«%'“ﬁ%ﬁ%}( Direccion National de Conservacion y
Nuevas Fuentes de Energia, Secretaria
de Energia) ‘
Director Dr.Jaime A. Moragucs

Ingerniero I.ie. Ignacio Mendez

F v s

M4N®E  Governador Felipe Sapag
HHEEERNE  Gobierno Educacion y Justicia Dr. Aldo L. Robiglio

Mz F -2 (Ente Provineial de Energia del Neuguen

"E.P.E.N.Y)

Administrador Genperal Ing. Luis E. Galardi
Gerente Ingenieria Ing. Roberto Maleotti
Gerente Planeamiento Lic. Graciela Romero

gt > £~ ( Centro Regional de Energia Geotermica del Neuquen
C.R.E.G.E.N.")

Direetor Ing. Alfredo H. Esteves
Jefe Dept. Geoquim. Ing. Jose L. Sierra
dJefe Dpto. Geologia Lic. Mariro Gingins
Perforacioﬁes Ing., Nestor Deminguez
Geologo Liic. Luis C. Mas

~158-



Geologo Dolio G. [ianchas

kil Dr. A. Pesce

4. WEEH Y A b

[gﬂTf (k)

Scope oi‘_wdrk for the Feasibility Study on the Geothermic
Neugquen Development Proveet in the Argentine Republie.
1983425 )1 Prov. de! Neuquo’n, COPADE
C %)
ST C AN LT O BT D St S B L OB A L T ARREMORE
EHNT B IO D,
1 MNoHHEgd, BREES ICHERBLEOEN
M2 MOMBAET v T A Lty SR O
LR/ ST 2 HAERB ORY
P/ SoOMHE & ENTh
1) E, Mv e s iiE N
(2) FrE o s s e E
3} BMBREREHOFVA » b2y, SFEEHEORR
(4) REEY 2T AORE
(5) B, AMEEO T2 ORA
(6) MR H (T A 32 b OB

(7) M EORKCHBERT

ﬁﬁg] ()

Fstudio de Prospeccion Geotermica en el Area de COPAHUE

{ Informe Final)
198047 1
Latinoconsult, Bs.As.R.A.

Elcetroconsult , Milano., { 4 #9072 ¥% )

CINFD
£ 2) Ty, HER UVERICREROH b L EEER, DRERT T

Bz A P LADD (1980 1~3H),



fwis]  cwn

Estudio de Factibilidad Geotermica en COPAUR ! Primera Ftapa

1981478
Latinoconsult, Bs.As. R.A _
Blectroconsult , Milano { 4 2 ) Fa>¥ya)
(REF) '
198 14E2 ~4 BOMA 2 ) v oy yandifilard LCCO0P- 1O RN
MEMBEO 50000 KWHEF Y AKDNWT O A}

E%g?_ (i)

Estudio de IFFactibilidad Geotermica en COPADE Prospeccion

Geoelectrica Peofunda @ Informe Final.
198245 A

Latinoeconsult. S.A. BsAs

Electroconsult , Milano (4 20 7o)
(%)
4 2) 7yl 98 2FERRBLARBERO VK- b
BERZEEAB/2:5000m T 15 FLAK2WTEHEAEVY, 8§00m~1,00 0m% LK
20 O m BT O JAEBLH 29088 L T 1 B, | |

HHE S Cs)
POZ0O COP—1 : Interprctaci’on de Resultados
198246 R
Prov. del Neuqu’en {COPADE>
(%)
BAEZAGBREH(COP— 1 ) T LBV

HH o ()
POZO Geoternico Copahue |

19864
Prov. del Nouqﬁén { BLPEN)
(R%HE)
COPIWHFTAEHMAREPLE Licr#—

—-160-—



er | i

Plan Energetico Nacional 198 62000
CINFY )

Bl g o 4 a8 — 3] il

FE 8 (W% )

Programa WNacional de Nucvas Fuentes de Encrgia
1986410 Ji
TN - FT
CINE )

Wi o R

. 9] C i)
EPEN A_nllari() 1984 EIF 1985

19854ERIF1986% EPEN
CHE)

EPENOALICELY

lﬁﬁlol ( FH3 )

Geotermia Consideracions Economicas

198446 8 EPEN

B:Hﬁ 11 [ { )

Algunas Consideraeciones Para el Desarvollo de la Energia

Geotermica en Ta Provincia del Neuquen.

~ 161~












	Ⅴ　コパウエ地熱地域
	1. 位置及び交通
	2. これまでの調査概要
	3. 地質概略
	4. 火山・地質構造
	5. 地熱徴候
	6. 地化学
	7. 電気探査結果
	8. COP-1及びCOP-2の調査結果

	Ⅵ　本格調査への提言
	1. 全般的観点からの提言
	2. 技術的観点からの提言

	Ⅶ　添付資料
	1. 62年3月調査団見解・報告書
	2. ボーリング資機材分担表
	3. 面会者リスト
	4. 収集資料リスト

	裏表紙

