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a. Correlation of the result of iterative least-squares interpretation of
resistivity sounding curves with the drilling logs in el Tatio geother-
mal field, Chile by S. Onodera.

b. A method of estimating the temperature of fracture-type peothermal
reservoir from a solution to the iterative least-squares interpretation
of the schlumberger's resistivity sounding curves by S. Onodera.

c. BResistivity sounding using low variable frequency current sources to
search for hydrothermal system by S. Onodera.

d. Data sheets of the iterative least-—squares interpretation of schlum-

berger's resistivity sounding curves observed at the puchuldiza geo-
y g
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thermal field in Chile by S. Onodera.

e. FEvaluations of output of generating electricity for geothermal field

by S. Onpdera.
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Yei s vEBMUVCRETERRIROB L TH 5,

# 2 List of Ex-participants who attended the aftercare session

1974  Patreio Trujille R,
Private Consultant
Casilla 13406 Correo 21, Santiago, CHILE
Working as private consultant for the mining industry in Gold &
Silver, and occasionally in Geothermal Energy.
Senior Geologist at Comite Geotermico CORFQO for 3 years,
Project Manager at Puchuldiza Project for & years,
Senior Technical Adviser at Comite de Energia CORFO for 1 year.

1975 Raul Alfonso Bravo Espinosga

Ingenierc de Estudios, ABASTIBLE S5.A.

Marcoleta 13-2° Piso,

ABASTIBLE S.A. is the larger Chilean Company in the distribution of
LP Gas.

T work in the Sub-departmento de Estudios. Our work mainly deals
with: technical and ecoromic valuation (re-investments and new
projects), ash flows and future profites estimations, budgeting,
cost and economic studies, market studies and others.

Puchuldiza Project at Comite Geotermico CORFO, Nov.75-May 79.

El Tatio Project at Comite Geotermico CORFO, June 79-January 81.

1976 Ljubomir Tomacevic M.
Senior Tool Pusher, ENAP Magallanes
Jose Nogueira 1101 Casilla 247, Punta Arenas
Tool Pusher at ENAP CORFO (Puchuldiza Geothermal Field) for omne
year, 1977,

1980 Ricardo Sandoval Salas

Mine Geologist at El Indio Gold Mine

Casilla 14280-Santiago~CHILE

Exploration, evaluation and exploitation of gold, silver and copper
deposits.

Exploration of Puchuldiza Geothermal Fried at Comite Geotermico
CORFO from Dec. 1980-June 198L.

Surface exploration and drill hole exploration of the Mocha porphyry
copper prospect at Continental 0il Company-Chile, from July 1981-

January 1982.

1970 JAVIER MUROZ REYES
Assistant Professor at University of La Paz
Casilla 34 La Paz, Bolivia
I am in care of the course "Drawing and Block diagram."
In collaborate in the laboratory of Geomorphology and Fotogeology
and preparing the Geomorphologic map of the western part of
Bolivia.

s



Chief of geological brigade in prospection at COMIBOL Mining Cor-
poration of Bolivia for two years,
Independent geologist for nine years.

1973 RAUL C. CARRASCO
Chief of the Natural Resources Dept.-Servico Geologico de Bolivia
{GEOBOL)
Federico Zuazo 1673 Cas. 2729 La Paz-Bolivia
Coordinator at GEOBOL-NN, UU., 1973-1973,
Division chief at Geological chart prog. GEOBOL, 1976-1979,

1974  Gil Taboada Murillo
Mining Projects Director, Corporacion Minera de Bolivia
P.0. Box 20070-La Paz-Bolivia
Professor and Dean of Universidad Tomas Frias, 1972-1977.

1978 Angel Escobar Diaz R
Chief of Division of Regional Geological, Volcanological, and
Magnatism studies, of Geological Survey of Bolovia
F. Zuazo-R. Ortiz No.l673
Chief of Commission of Geology at the Department of Natural Reaources
(GEOBOL), 1979-1982.

Questionnaire ® & ¥ L REWFBRIZRD2ETD -1,

1977 Hernan Nobuyuki Fujii Gambero
Project Coordinator at ENDESA
Santa Rosa 76 — of, 1207 Casilla 1392 - Santiago de CHILE
ENDESA is the main electricity Company in chile.

1977 Gerd Reinke S.
Professor at Univ. Santa Maria
Casilla 110-V, Valparaiso
Teaching: Thermodynamics, Energy Alternatives, Internal Combustion
Researches: Thermal processes, Combustion, Coal, Biogas.
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Mr. JAVIER MUNOS REYES, Assistant Professor at University of La Paz i3 "The
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1. RHBER —FU -

February 18, 1984

Dear Sir,
We would like to submit the report of the Technical Follow-up Team for
the Ex-participants of the International Group Training Course in Geothermal

Energy to Organizations concerned,

Unfortunately, all of ex-participants do not work the development of
geothermal resources in Chile. However, we have found the method of improve-

ment of our course through the resolution of several meetings.

At present, although the development and use of geothermal resources
are stopped, in near future, it will be restarted by means of the combina-
tion of interesting informations obtained by ex-participants, many facilities,

and those written in our papers distributed in the meeting.

On the occasion of leaving Chile for Bolivia, we would like to extend
our sincere thanks to the ex-participants and the organization concerned for

their kind and valuable cooperation.

Very truly yours,

Seibe Onodera
Teruyuki Kaneko
Eiichi Kimura



REPORT OF THE TECHNICAL FOLLOW-UP TEAM FOR THE EX-PARTICIPANTS
OF THE INTERNATIONAL GROUP TRANINING COURSE IN GEOTHERMAL
ENERGY ARRANGED BY THE JAPAN INTERNATIONAL COOPERATION AGENCY

By the technical follow-up team
Seibe ONODERA, Teruyuki KANEKO, and Eiichi KIMURA

I. INTRODUCTION

We, Lhe technical follow-up team, visited the Republic of Chile for the
aftercare of geothermal training.
The technical follow-up team is for the ex-~participants of the Inter-
national Group Training Course in Geothermal Energy, which was arranged by the
Japan International Cooperation Agency under the Technical Cooperation Pro-
gramme of the Government of Japan.
During February 11 to 18, 1984, we could hold meetings three times, and
carried out the field trip to El Tatio geothermal field with the guidance of
a staff of CORFO.
In order to give lectures on the recent geothermal exploration technics,
the following papers were distibuted to each of participants and guests.
1. CORRELATION OF THE RESULT OF ITERATIVE LEAST-SQUARES INTERPRETATION
OF RESISTIVITY SOUNDING CURVES WITH THE DRILLING LOGS IN EL TATIO
GEOTHERMAL FIELD, CHILE

2. A STUDY ON THE EXPLORATION FOR GEQTHERMAL RESOURCES BY MEANS OF
RESISTIVITY MEASUREMENTS

3. A METHOD OF ESTIMATING THE TEMPERATURE OF FRACTURE-TYPE GEQOTHERMAL
RESERVOIR FROM A SOLUTION TO THE ITERATIVE LEAST-SQUARES INTER-
PRETATION OF THE SCHLUMBERGER'S RESISTIVITY SOUNDING CURVES

4, RESISTIVITY SOUNDING USING LOW VARIABLE FREQUENCY CURRENT SOURCES
TO SEARCH FOR HYDROTHERMAL SYSTEM

5. DATA SHEETS OF THE INTERATIVE LEAST-SQUARES INTERPRETATION OF
SCHLUMBERGER'S RESISTIVITY SOUNDING CURVES OBSERVED AT THE
PUCHULDIZA GEOTHERMAL FIELD IN CHILE

Intersting discussions in the three meetings gave us valuable informa-
tions to improve our training course more practical, strengthened mutual
understanding and cooperations, and deepened international friendiship between

the exparticipants in Chile and us.



II. THE MEMBER OF TEAM

Seibe ONODERA, Professor of Exploration Geophysics
Department of Mining, Faculty of Engineering, Kyushu
University
Teruyuki KANEKO, Director of General Affairs Division, Kyushu University
Eiichi KIMURA, Training Officer, Kyushu Branch, JICA

II. OBJECTS

The main objects of the present dispatch of our team are:

1. to measure and evaluate the efficiency of the geothermal training
course for the ex-participants and the use of their knowledge which
was obtained in the course,

2. to improve and make future programmes more practical by assembling
opinions for the course with the ex-participants and organizations
concerned, and

3. to give lectures on the geothermal exploration and to investigate
the present status of the development and use of geothermal resources,

particularly exploration techniques for geothermal fields.

IV. SUMMARY OF DAILY SCHEDULE

February 11 {SAT)
Arrived at Santiago from Japan
February 12 (SUN)
Collections of materials
February 13 (MON)
1. Schedule fixed meeting at JICA Santiago Office

2, Visit to CORFO and meeting with Mr. Sergio Morales V. and Mr,
Turides Solar V.

3. Meeting with Ex-participants at JICA Office

4, $Social meeting at Panorama Giratorio

February 14 {(TUE)
1. Meeting with ex-participants at Union Club

2. Meeting with staff of the Geological Survey of Chile
February 15 (WED)
1. Leave Santiago for Calama

February 16 (THU)
1. Field trip to El Tatio geothermal field




2. Leave Calama for Santiago

February 17 (FRI)
1, Preparation of report

2. Discussions on the El Tatio geothermal field with Prof.

Lahsen and Mr. Trujillo

February 18 (SAT)
1. Submit the report to JICA Santiago Office, and the like

2. Reply to CORFO
February 19 (SUN)

1. Leave Santiago for La Paz

V. SUMMARY

i. On the Training Course
1) S. Onodera presented that Prof, A. Koga will be appointed
to the Course Leader in 1984,
2) HNone. The reason is that Chile stopped the development of
geothermal resources.
2. On the Curriculum
1) Hydraulic Fracturing Technology was added to the curriculum
in 1983, which was reported by 5. Onodera.
2) An ex-participant stated that the knowledge which was gained
in the geothermal training course is useful to the other
field of works, for example, Science of geothermal deposits is

closely connected to Science of gold ore deposits.

VI. SUGGESTION FOR THE EL TATIO GEOTHERMAL FIELD BY THE TECHNICAL FOLLOWUP
TEAM

After finishing the field trip to El Tatio geothermsl field, we would
like to suggest that

(1) the interpreted result of Schlumberger resistivity sounding
curves tells us an interesting information that the drilling target should
be sellected in the direction of #7-#11-E and F. Further, some considerations
teaches us more interesting informations that the exploration well should be
drilled at two areas of ridges, which are divided by the iso-temperature
contour of 10 °C(see Figure 3 at page 14 of the paper 1.), and

(2) the execution of systematic resistivity exploration by making

use of the half electrode separation of 2000 m and 2500 m is now suggested to



discover more powerful geothermal resources in El Tatig geqthermal field and
to evaluate geothermal potential in the field.

Since geohtemal resources is a domestic energy resource, it needs to
be develop carefully. It is suggested that it should be developed by geother-

mists in Chile,

APPENDIX

LIST OF OFFLICERS WITH WHOM WE DISCUSSED

Febuary 13 (MON)

Serio Morales Chief of Promotion Department, CORFO
Turides Solar V. Consaltant Engineer, c/o CORFO
Lahsen A. Professor at University of Chile

February l4 (TUE)

Raul Salas 0Olivares Jefe de Informatica, Serv. Nac. de Geologia

Y Mineria

February 15 & 16 (WED & THU)
Turides Solar V. Consaltant Engineer, c/o CORFO




February 24, 1984

Dear Sir:

We would like to submit the report of the Technical Follow-up Team
for the ex-participarts of the International Group Training Coures in Geother-

mal Energy to Organizations concerned.

During stay in Bolivia, we visited the Geological Survey of Bolivia,
PRESIDENCIA DE LA REPUBLICA Ministerio de Planeamiento y Coordinacién, and

Universidad Tofis Frias.

We gave a lecture on the resistivity exploration for geothermal

field for the ex-participants of 4 and many guests.

By the cooperation of Unjversity of Tomds Frias, we had a field

trip to hot spring areas of Chaqui and Tarapaya.

We were invited to dinner, which is arranged by the Ambassador of

Japan, Mr. Tadatsuna Yabu,

On the occasion of leaving Bolivia for Japan, we would like to express
our sincere thanks to the organization described above for their kind and

valuable cooperation.

Very Truly yours,

Seibe Onodera
Teruyuki Kaneko

Eiichi Kimura

~L6—



THE REPORT OF THE TECHNICAL FOLLOW-UP TEAM FOR THE
EX-PARTICIPANTS OF THE INTERNATIONAL GROUP TRAIN-
ING COURSE IN GEOTHERMAL ENERGY ARRANGED BY JAPAN
INTERNATIONAL COOPERATION AGENCY

By the Technical Follow-up Team
Seibe OMODERA, Teruyuki KANEKO, and Eiichi KIMURA

I. INTRODUCTION

we, the technical follow—up team, visited the Republic of Bolivia for
the aftercare of geothermal training.

The technical follow-up team was dispatched by JICA, in order to execute
the aftercare for the ex-participants of the International Group Training
Course in Geothermal Energy, which was arranged by Japan International Co-

operation Agency under the Technical Cooperation Program of the Goverment

of Japan.

During February 19 to 24, 1984, we held a meeting with four participants
and many guests, and carried out the field trip to hat spring areas of
Chaqui and Tarapaya near Potosi by the cooperation of University of Tomds Frias,
In the lecture on the recent geothermal exploration techniques, the
following papers were used:
1) A STUDY OF EXPLORATION FOR GEOTHERMAL RESQURCES BY MEANS OF RESISTI-
VITY MEASUREMENTS

2) A METHOD OF ESTIMATING THE TEMPERATURE OF FRACTURE-TYPE GEOTHERMAL
RESERVOIR FROM A SOLUTION TO THE ITERATIVE LEAST-SOUARES INTER=
PRETATION OF THE SCHLUMBERGER'S RESISTIVITY SOUNDING CURVES

3) RESISTIVITY SOUNDING USING LOW VARTABLE FREQUENCY CURRENT SOURCES TO
SEARCH FOR HYDROTHERMAL SYSTEM

The lecture was given in Sheraton Hotel, 18h30-19h30, and at Tomds Frias
University at 18h30-20h30.

The resolution in the meeting plays an important role in the handing of
our geothermal training course. And also we believe that the mutual under-
standing and cooperations through geothermal training aftercare were

strenghened indeed.

II. THE MEMBER OF TEAYM



Seibe ONODARA: Professor of Exploration Geophysics, Department of Mining
Faculty of Engineering, Kyushu University.
Teruyuki KANEKO: Director of Gemeral Affair Division, Kyushu University.

Eiichi KIMURA: Training Officer, Kyushu Branch of JICA

ITI. OBJECT

The main objects of the present dispatch of our team are:

1. to measure and evaluate the efficiency of the geothermal training
course for the ex-participants and the use of their knowledge, which
was obtained in the course,

2. to improve and make programmes more practical by summarizing the
results of discussion,

3. to give lectures on the geothermal exploration and to investigate the
present status of the development and use of geothermal rescurces,
especially geophysical exploration techniques for geothermal
resources,

4. to suggest how to develop geothermal resources.

iv. SUMMARY OF DAILY SCHEDULE
February 19 (SUN)
1. Arrived at La Paz
2. Schedule fixed at JICA La Paz Office
February 20 (MON)
1. Visit to JICA La Paz Office

2. Visit to Geological Survey of Bolivia, and meeting with the Di-
rector

3. Visit to the Ministerio de Planeamient y Coordinacidn, and meet~
ing with the Director

4. Meeting with ex-participants and many guests, and gave a lecture
on the resistivity exploration for geothermal field

5. Attended the welcome party sponsored by the Ambassador of Japan,
Mr. Tadatsuna Yabu.

Febryary 21 (TUE)

1. Leave La Paz for Potosi
- 2, Visit to Tom#s Frias University, and meeting with the Vice-Presi~
dent and Professors

3. Lecture on the resistivity exploration for geothermal fields

— 1'8_



4. Attend to the social meeting and welcome party sponsored by
Tomds Frias University.
Febuary 22 (WED)

1. Field trip to hot spring areas of Chaqui qnd Tarapaya by bus of
the University.
February 23 (THU)

L. Visit to Tomds Frias University, and explained the result of
field trip

2. Collection of materials

3. Prepartion of report.
February 24 (FRI)

1. Leave Potosi for La Paz
2. Submit the report to JICA La Paz Office and the like
3. Leave La Paz for Tokyo.

V. SUMMARY
1) On the Training Course
1. Ex-participants pointed out that the cource should be divided
into several courses: a) Geclogical course, b) Geochemical
course, c¢) Geophysical course, d) Prilling course, e) Power
plant course, f) etc.
2. and also training period should be extend.
2) On The Curriculum

1. None

VI. SUGGESTION AND REPLY TO THE FIELD TRIP

1. For Chaqui
Altered zone in the hot spring area of Chaqui is narrow and
surface manifestation is not so strong.
Hot spring area is far from the location of an intrusion,
therefore it seems that the heat is.iectonic origin.
To carry out resistivity sounding, surface condition is not so
good.,
In general, we can not pick up Chaqui as geothermal development
area, so long as generation electricity is concerned.

2. For Tarapaya
1) Interesting and promising,

2) It seems heat origin is due to the,intrusion of Mt, Hoana



3)

4)

5)

Quino,

An estimation of geothermal energy depends upon the thickness
of calcarious formation. TIf the thickness of the formation
is in the range from 300 mts., to 500 mts., and if the upper
depth exceeds 500 mts., then Tarapaya is promising to deve-
lop. According to geological assumption, it is 50 mts., and
the depth is not clear.

Surface condition for electrical contact is very good.

It is possible to carry out a systematic resistivity sounding.
It is suggested that the age of rocks, and the fluid filling
temperature for calcarious formation are to be determined, and

analysis of hot spring should be carried out.



APPENDLX

LIST OF OFFICERS WITH WHOM WE DISCUSSED

February 20 (MON)

Ing. Oscar Ballivian Chivez, Director Ejecutivo Nacional
GEOQBOL

Ing. Raiel Salazar Rendon, Rector Universidad Tomds Frias de
Potosi

Dr. Enrique Mendizabal Ey- Jefe del Departamanto de Becas al

zaguirre Exterior, Ministerio de Planeamiento

y Coordinacion

Jos& Velasco T., Asistente Alumno UMSA

Hugo Rios Mendoza, Ministerio de Mineria y Metalurgia

Edgar Veldzques L., Min. de Minerfia y Metalurgia

VICTOR CASTILLO SIMBRON, MIN. DE MINERTA Y METALURGIA

JESUS SERRANO; ditto

ORLANDO SALVATIERRA, ditto

GILBERTO BORJA, ditto

GERMAN NUNEZ ARAMAYQ, INSTITUTO NAL. ELECTR. RURAL

RAUL FERAVDY V., ditto

FREDDY ARIAS A,, GEOBOL

WALDO QUISBERT B., GEOBOL

JAIME TELLERIA D,, GEOBOL

ALAN TORRICO M., MIN, DE MINERIA Y METALURGIA

WALTER CASSIS Z., ditto

February 21 (TUE)

Ing. Raiil Salazar Renddn, Rector de la Universidad
Ing. Renato Sancasz C., Faculted de Ciencias y Tecnologia

Ing. Humberto Castro Valda, DEPARTAMENTC DE GEOLQGIA

Ing. Alecides Reyes Jiménez, Geofisico

Ing. Julio Peldez, Mineral Processing Eng.

Ing. Daniel Howard B., Catedritico de Geoquimica, Yacimientos
Minerales y OreMicroscopy, Universidad

Tomds Frias de Potosi

February 22 (WED)

Bumberto Castro Valda



Alcides Reyes Jiménez
Julio Peldez
February 23 (&HU)
. Renato Sanchez Carranza
. Raiil Salazar Renddn
. Humberto Castro Valda

Alcides Reyes Jiménez

Julio.Pelﬁez



2. Tuyr—pHR

To ex-participants in GEOTHERMAL

Please reply the folling questions,

of the course, your frank opinions and suggestions are eagerly welcomed.

QUESTIONNAIRE

In order to improve the future program

(Please write in block letters or typewrite.)

1. WName:
Year of Participation:

2. Occupation:

a)} Your present position and official address

b) Please describe your duties in the present service briefly.

¢) Employment record since the year of your participation

Duration of Service

Position

Organization

- present

SAME as (a)




3. Please enumerate the subjects of JICA training which are especially

useful in carrying out your present work,

4. Please mention your present problems for the activities.

5. Please mention your request or comments to the course and to JICA in

detail,

Thank you very,much for your cooperation.

The Technical Follow-up Team

for Ex-participants in GEOTHERMAL

— 24~



3. HBIFAX-FFEI-R
3.1 BR&*/N—1(1988)
1. Organization Committee on IGTCGE

The member of the Organization Committee on IGTCGE
for the year 1983 are:

TANAKA, "Chairman, President of Kyushu University,

OHASHI, Dean of the Faculty of Science,

MATSUDA, Dean of the Faculty of Engineering,

TSUGE, Director of the Research Institute of
Industrial Science,

ONODERA, Course Leader, and

FURUICHI, Director of the Administrative Office.

The Organization Committee on IGTCGE was pieased at
the acceptance of IGTCGE during the Fourteenth Year of
availability.

2. Executive Committee on IGTCGE

The Executive Committee on IGTCGE for the year 1983
was composed of
HIROWATARI, Professor of Economic Geology,
NOGUCHI , Emerltus Professor of Kyushu University,
NISHIKAWA, Professor of Heat Transfer,

ONODERA, Chairman, Professor of Exploration
Geophysics,

YUHARA, Professor of Geothermics,

KOGA, Professor of Geochemistry,

YAMASAKI Professor of Kyushu Sangyo University, and

MANABE , Manager of the Thermal Power Department
Kyushu Electric Power Co., Inc.

= orRwmiR

He R A=



3.2 WiEao—-2M2t(1988)

TABLE 1. THE LIST OF LECTURERS, THEIR TITLES, AND INST-
TUTION FOR THE 14TH IGTCGE, 1983

ABE, Hiroyuki
Professor
Department of Mechanical Engineering
Faculty of Engineering, Tohoku University

EZIMA, Yasuhiko
Manager of Geothermal Department
West Japan Engineering Consultants, Inc.

FUJITA, Yasunobu
Professor of Steam Engineering
Department of Mechanical Engineering
Faculty of Engineering, Kyushu University

FUKUDA, Michihiro
Assistant Professor
Geothermal Development Center
Research Institute of Industrial Science
Kyushu University

HATTA, Makoto
Member of Geothermal Section
Thermal Power Department, Kyushu Electric Power Co.,Inc.

HAYAKAWA, Masami
Professor
Faculty of Marine Science and Technology
Tokai University

HAYASHT, Masao
Assistant Professor of Geothermal Geology
Research Institute of Industrial Science
Kyushu University

JKAWA, Kazuo
Drilling Engineer
Geothermal Section, Thermal Power Department
Kyushu Electric Power Co., Inc.

ITD, Takehiro
Professor of Steam Power
Power Division, Department of Mechanical Engineering
Faculty of Engineering, Kyushu University

IZAWA, Eiji
Lecturer of Applied Geology
Department of Miring, Faculty of Engineering
Kyushu University

KINOSHITA, Yasumi

Deputy Manager (New Technology)
Thermal Power Department
Kyushu Electric Power Co., Inc.

-2~



TABLE 1. continuation

KOGA, Akito
Professor of Hydrothermal Geochemistry
Geothermal Development Center
Research Institute of Industrial Science
Kyushu University

MATSUMOTO, Tadashi
Assistant Manager of Geothermal Section
Thermal Power Department, Kyushu Electric Power Co.,Inc.

MATSUMOTO, Tatsuro
Professor Emeritus
¢/o Department of Geology, Faculty of Science
Kyushu University

NAKAMURA, Hisayoshi
Deputy Manager of Geothermal Division
Japan Metals and Chemical Co., Ltd.

NISHIKAWA, Kaneyasu
Professor of Heat Transfer
Department of Mechanical Engineering
Faculty of Engineering, Kyushu University

NOGUCHI, Takashi
Emeritus Professor
c/o Department of Mining, Faculty of Engineering
Kyushu University

OISHI, Koheil
Member of Geothermal Section
Thermal Power Department, Kyushu Electric Power Co. ,Inc.

OMOTE, Syun'itiro
Professor of Engineering Seismology
Department of Architecture, Faculty of Engineering
Kyushu Sangyo University

ONODERA, Seibe
Professor of Exploration Geophysics
Department of Mining, Faculty of Engineering
Kyushu University

TAKASHIMA, Yoshimasa
Professor of Radiochemistry
Department of Chemistry, Faculty of Science
Kyushu University

TARUTANI, Toshikazu
Professor of Inorganic Chemistiry
Department of Chemistry, Faculty of Science
Kyushu University




TABLE 1. continuation

TOMITA, Tuneto
Manager of Geothermal Section
Thermal Power Department, Kyushu Electric Power Co.,lInc.

UCHINO, Kenichi
Assistant Professor of Mining
Department of Mining, Faculty of Engineering
Kyushu University

URABE, Shigeaki
Chief of Drilling Department, DRICO Co., Ltd,

USHIJIMA, Keisuke
Lecturer of Exploration Geophysics
Department of Miping, Faculty of Engineering
Kyushu University

YAMAGUCHY , Masaru
Professor of Petrology
Department of Geology, Faculty of Science
Kyushu University

YAMASAKI, Tatsuo
Emeritus Professor of Kyushu University and
Professor of Faeulty of General Education
Kyushu Sangyo University

YANAGASE, Tsutomu
Professor of Non-Crystalline Materials
Materials Science and Technology
Interdisciplinary Graduate School of
Engineering Sciences, Kyushu University

YUHARA, Kozo
Professor of Geothermics
Department of Mining, Faculty of Engineering
Kyushu University




3.3 BHEHYF =254

TABLE 2. THE SUBJECT OF LECTURES, SEMINARS, EXPERIMENTS,
FIELD WORKS AND STUDY TOURS FOR THE 14TH IGTCGE

I.

WO~ UL WA=

II.

30.
31.
32.

34,

I1T.

35.
36.
37.
38.

39.

Lectures, Seminars and Experiments Hours

. Geothermal Geology I (Yamasaki) ...............
. Geothermal Geology II (Nakamura) ........co00..

. Experiments on Geothermal Geology (Hayashi)
. Voleanology (Yamaguchi) ........c.ociiiiinnn.,

. Hydrothermal Geochemistry (Koga} ............. 1
. Experiments on Hydrothermal Geochemistry (Koga)
. Stable Isotope Geochemistry (Tarutani) .......

. Experiments on Isotope Geochemistry (Takashima)

. Heat and Thermodynamics I (Ito) .......cc.u.

. Heat and Thermodynamics II (Nishikawa) .......

. Heat and Thermodynamics III {(Fujita) .........

. Geothermal Hydrology (Noguchi) ...............

. Geophysical Exploration (Onodera) ............ 1
. Experiments on Geophysical Exploration (Onodera)

. Measurements of Thermal Conductivity of Rocks

. Downhole Measurements (Fukuda) ...............
. Reservoir Physics I (Hayakawa) ...............
. Reservoir Physiecs II (Yuhara) ........ccvvuven
. Geothermal Measurements (Yuhara) .............
, Seismicity of Japan in related to the Global

. Geothermal Drilling Technology (Urabe) .......
. Hydranlic Fracturing Technology (4be) ........
. Wellhead Equipment and Measurements of Well

Geothermal Geology III (Izawa) ........e0vvennn

MO,

Structural Geology (Matsumoto) ................

Isotope Geochemistry (Takashima) .............

(Uchino) ...v i ie i i i it tentaesannnesnna

Plate Tectonic Theory (Omote) ...........

Mo m OO MW FNHONODWWH WM

Characteristics (Matsumoto) ............. 6

. Geothermal Power Plant Engineering (Kinoshita) 15

. Corrosion Fundamentals (Yanagase) .........v0. 6
On the Development of the Otake and Hatchobaru

Geothermal Fields (Ezima) ..........c00.n. -3

Field Works at Otake and Hatchobaru Days

Geological Works (Yamasaki & Hayashi) ........ 1

Geochemical Works (KOEa) ..iceirineiinnnvenans 1

Geophysical Works (Fukuda, Hatta & Oishi) .... 2

. Drilling Works (Ushijima & Oishi) ............ 1

Production Engineering Works (Matsumoto & 'Ikawa) 2

Field Trips and Study Tours

Geological Excursion for Aso (Yamasaki & Hayashi) 1
Geochemical Field Trip to Beppu Hells (Koga) . 0.
Visit to the Oita Thermal Power Plant and the

Oita Steel Works (Onodera & Tomita) .....
Geothermal Field Trip to Takinoue, Matsukawa,Onuma

| ad

and Onikobe (Onodera & Ushijima) ........ 6
Visit to the Mitsubishi Heavy Industries, Ltd.,
Nagasaki (Onodera) ....... et i e aas 2




3.4

FERP-FE(1983)

Texts for 1983 reproduced by the course leader are:

Nos. page
1. Geothermal Geology I by Yamasaki .......cvevenes 49
2. Geothérmal Geology II by Nakamura ........ee.--. BO
3. Geothermal Geology III by Izawa ......eveceraens 41
4. Experiments on Geothermal Geology by Hayashi ... 26
5. Valcanology by Yamaguchi .....ccvvovvennvrrannes 38
6. Structural Geology by Matsumoto ..... vrerrsnaean 60
7. Hydrothermal Geochemistry by Koga .ovveenns R - 1
8. None
9. Stable Isotope Geochemistry by Tarutani ........ 41

10. Isotope Geochemistry by Takashimg ...ovceenueses 41

11, Experiments on Isotope Geochemistry by Takashima 6

12, Heat and Thexrmodynamics I by ItO .ovecovianceess 18

13. Heat and Thermodynamics II by Nishikawa ........ 98

14, Heat and Thermodynamics III by Fujita ...0v0v... 10

15. Geothermal Hydrology by Noguechi ........c.c... .... OB

16. Geophysical Exploration by Onodera ....... vev e 377

17. Experiments on Geophysical Exploration by Onodera 70
18. Measurements of Thermal Conductivity of Rocks

by Uchino ..... W reseanesaraeanan R, I £
19. Downhole Heasurements by Fukuda .............. .. 18
20. Reservoir Physics I by Hayakawa ............. .o 124
9]1. Reservoir Physics II by Yuhara .......cevvcuennn 48
29 . Geothermal Measurements by Yuhara ..... vieesases 24

23, Seismicity of Japan in related to the Global
Plate Tectonic Theory by Omote .......... .. 36

24. Geothermal Drilling Technology by Urabe ........ 20

25. Hydraulie Fracturing Technology by Abe ......... 196

26, Wellhead Equipment and Measurements of Well
Characteristics by Matsumoto .... 30

27. Geothermal Power Plant Engineering by kiﬁaéhi%é- 216
88, Corrosion Fundamentals by Yanagase ......eece0e000 28
29. On the Development of the Otake and Hatchobaru

Geothermal Fields by Ezima ......... Ceessas 88
30. Geological Works by Hayashi ...... vesrsans ieaens 8
3]1. Geochemical Works by Koga ......... eeeamtane o1
32, Geophysical Works by Fukuda ..,.........00.n wene. 10
33, Drilling Works by Ushijima ......ccec.v.. e 30
33a. Drilling Works by Oishi ..........v0ocevenvnns .. 20
34, None
35, Geological Excursion for Aso by Hayashi ........ 34
38. Geothermal Field Trip to Takinoue, Matsukawa,

Onumza and Onikobe by Onodera .......... .... B3

Outline of Geothermal Power Plants in Onikobe
Katsukawa and Onuma by Onodera ...........: 36

Crientation for the 14th International Group
Training Course on Geothermal Energy,

1983 by Onoders ........ heseras e 26
Studies on Volcanic Type Geothermal Rescurces by
Kyushu Geothermal Research Group ....csovsaoaeee 47
Special Paper, No. 1, Volcanoges and Hot Springs
around Aso, Kyushu by Tadaiti Matumoto ........ 54

Special Text, Geothermal Power Plant Engineering

by the Late Professor Takeichi Hayashida ...... 160
Special Text, Geothermal Power Generation by

Kimito Ingue ..... Mieesarerasssar s Veeesness 16D
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Fig. 1. Principal morphostructural features
of Northern Chile, with the location
of Quaternary volcanism and hydro-
thermal areas
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Fig. 2. Topographic map of the E1 Tatio geothermal field
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Fig. 5, Topographic map of Chaqu1 hot sprinq areas near Potosi
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