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ABSTRACT

Kenya and the East African region countries areoemd with vast, non-polluting geothermal energytese
occurring along the East African Rift System. Inni{a, the potential is estimated at over 7,000-1\0We.
The development of this enormous resource has, VEwdeen slow mainly due to lack of expertise in
geothermal resource development, lack of propeiipetgnt and lack of adequate funding. Taking into
consideration the present and especially the futlemand of developing this green indigenous sowifce
energy, specialists in the fields of exploratiaxpleitation and utilization of geothermal energyle required.
The Geothermal Development Company Ltd (GDC) h&srtaa bold step in establishing of a Geothermal
Training Institute (GTI) to offer courses in geatimal technology in Kenya in order to address thisbfem.
GDC has few well trained professionals in all feethat will be used as resource persons. In addiG®C will
have fields, laboratories, workshops and equipmimtsiding drilling rigs to handle the training effively.
GDC in collaboration with United Nations UniversiBeothermal Training Program (UNU/GTP) and Kenya
Electricity Generating Company Limited (KenGen) @asuccessfully held short courses on Geothermal
exploration in Kenya before and therefore it has tecessary experience. The courses that wilffeeed at
the Geothermal Training Institute will include, shoourses of 2-3 months mainly for practicing pssionals
leading to certificates, medium term courses of Bdhths for advanced training leading to awarddiploma
certificates and long term courses of 6 months fears specifically tailored for research studgntssuing
geothermal related disciplines in Sciences and ri&gging. GDC is already developing the curriculum
collaboration with UNU/GTP.

INTRODUCTION

The East African countries of Burundi, Comoros, bojiti, Ethiopia, Eritrea, Kenya, Malawi, Rwanda,
Tanzania, Uganda and Zambia all lie in the highdicanic East African Rift. The East African Riftéaszone
where the earth’s interior heat escapes to theaseirhs manifested by volcanic eruptions and gewogler
manifestations (hot springs, fumaroles, geysersiis Tndicates the presence of a remarkable geotierm
potential in the region and therefore presentsgpodunity for major geothermal power developmeéntthese
countries. A brief update of geothermal developnmeithe countries within the region is outlineddye.

Kenya
Kenya was the first country in Africa to tap geathal energy for electric power generation.

Exploration for geothermal energy started in theyeiifties when two wells were drilled at Olkarién 1970,

the UNDP and the Kenya Power and Lighting Compa®L(C) carried out an extensive exploration program
in the Kenya Rift. This survey identified Olkaria the best candidate for exploratory drilling. Kaisyfirst 15
MWe unit of the 45 MWe electric power generatingrilwas commissioned in 1981. It has been operating
since then and has proven reliable and economimimg at 98% availability (Ng’ang’a, 1998). The abt
installed geothermal capacity in the country cutyestands at 209 MWe. High potential fields rdarg the
Kenyan rift from North—South with an estimated pui@ of 7,000-10,000 MWe. The potential fields ah@wn

in figure 1. A brief update of geothermal developirie Kenya is outlined below.

Of the 16 potential prospects, only Olkaria fielashbeen partially developed currently generatingual209
MWe. The main reasons for this is mainly due teklaf adequate and well trained personnel (exmEgrtis
carry out geothermal resource exploration and dgveént, lack of equipment required for carrying the
work and also inadequate financial resources ty cart the work.
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Figure 1: Geothermal prospects along the Kenyan rift

Ethiopia
Ethiopia started a lontgrm geothermal exploration undertaking in 1969 aver the years a good inventory
the possible resource areas within the Ethiopidnhas been buillExploration work peaked during the early
mid-eighties when exploration drilling was carried atitLangano (Lakes Distri.. A 7.2 MWe net capacit
pilot plant was installed in the area in 1999 (Bekhriam, 2003). It operated for a short while be
encountering operational difficulties that are essdlg due to lack of appropriate field and planamagemen
skills.

Zambia
In Zambia, reconnaissance survey has been cardedrogeothermal areas since 1950's. A geothermal
pilot power plant of 80 KW capacity was installed on the basis of lichiexploration work. The plan
however, never became operational due to lackairie¢d manpower. Plans are in place to restoreltm pnd

make it operational.
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Djibouti
In Djibouti, much effort has been expended sineegtventies, in view of developing the countrydigenous
energy resource. About six exploratory wells hagerbdrilled in the Assal geothermal field and icépted a
very high temperature system. However, due to tigh Isalinity of the encountered fluids, the reseurc
development has been delayed. The high salinitjdcbe due to the close proximity of the Assal fieddthe
Gulf of Aden.

Uganda

A reconnaissance survey has been carried out otheyemal areas of Uganda, starting in 1935 wherfithe

documentation of hot springs was made. Recent gausic studies have focused on three geotherystess,

Buranga, Katwe and Kibiro, all located in the agtixolcanic belt in the western rift. No drilling$heen done
in Uganda.

Eritrea

The Eastern lowlands of Eritrea are of potentiadtigermal interest, and first priority was giventke Alid
Volcanic center for exploration as it has numermanifestations in the form of hot springs and fuvhes.
Detailed geoscientific investigations are undenimyhis prospect area indicating geothermometremeasr
temperature of about 250°C.

The rest of the countries have not made much pssgrethe exploration and development of this emasn
untapped resource estimated at over 7,000-10,00@ it\vthe East African Rift. Currently more than 22We
has been installed in the region and out of thésepnly operational power plants are in Kenya esenting
about 209 MWe (99%).

NEED FOR ESTABLISHMENT OF A GEOTHERMAL TRAINING INST ITUTE (GTI)
IN THE EAST AFRICA REGION

The key issues for the exploration and developroétttis enormous green energy in the East Africaumtries
are financing and technological transfer. There agpportunities for utilizing this largely untappedurce of
energy in East Africa and therefore specialistthin fields of exploration, exploitation, and utdtion will be
required.

Currently there are less opportunities for geotlartraining than there were in the 1980's and 189The
UNU-GTP is at present the only international gradiszchool offering specialized training in all tmain fields
of geothermal science and engineering. Two int@nat schools were established in 1970 in Italy endapan
and in 1978, two more were established in Icelamtlia New Zealand. Unfortunately the Pisa schodtaty
has not held its course since 1993 due to drastgin government funding however, it has occadipreld
short courses (1-3 weeks) in developing countfié® International Group Training Course at Kyushapan
was discontinued in 2001 while the Diploma courséha University of Auckland in New Zealand wasoals
discontinued in 2003 due to withdrawal of governmi@mancing. Current geothermal professionals imyae
and the region have been trained in these gradehtmls. Nevertheless, still there are few trajpedessionals
in geothermal related areas because such kindiofirtg is only available abroad. This is expendiethese
countries and it is difficult to train many peophence the need to have local training.

Geothermal Development Company Limited (GDC) of ¥aeris mandated to carry out exploration and
development of geothermal resources and also todapacity for geothermal development in term$iafan
resources and equipment on behalf of the Governofelienya. GDC intends to widen its scope and menda
to the larger East African Region and African Coaetit as a whole. This can only be achieved thraraihing

of regional personnel and by equipping and opeagdtiboratories and engineering workshops. To aehikis,
GDC intends to establish a Geothermal Trainingtintst (GTI)

The creation of a GTI in Kenya will therefore beiamportant contribution to address the technicalacity and
confidence barriers through shared experience ectthical assistance in geothermal exploration,aitgtion
and utilization in the region. The 12-week coursk giwve valuable orientation and practical hanastaining

in field operations and how to carry out specifisks in laboratories. The African Rift Geothermatifity
(ARGeo0) under establishment by UNEP has strongtpmenended the creation of such an institution aamsl h
offered its support (Malin, 2001).

M ISSION AND OBJECTIVES

The Mission of the Geothermal Training Institutdl wherefore be to pursue the establishment of rgarized
skill training and skill-improvement system for thpecialists in the field, within the context o&étgrowth of
use of geothermal energy development in the AfrRagion.
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The main objective of the Geothermal Training losé is capacity building in promoting geothermaérgy
resource development and utilization in the regi®he primary aim is to assist African countries hwit
significant geothermal potential to build up groupk specialists that cover most aspects of geotakerm
exploration and development.

SCOPE AND MANDATE OF THE TRAINING INSTITUTE
The scope and mandate for the proposed Geothemaialifig Institute will be;

To train all cadres of staff in all disciplines atdd to geothermal exploration, development and
utilisation (Capacity building)

To offer relevant courses (for staff involved irotfeermal development)

The Institute will be affiliated to the United Natis university

The Institute will Initiate institutional collabdians with other re-known geothermal schools for
exchange of programs and students.

To establish and Manage a geothermal informatistesy.

To establish and manage a technical advisory Assistprogram

L OCATION OF THE INSTITUTE

It is proposed that the Geothermal Training Cetieeestablished in Nakuru, Rift Valley Province, Kan
because of the following factors:

Close to known and well-studied geothermal systemfsch will provide hands on training in all
phases of geothermal development from geothernmbeation to operation of power plants.

Easy availability of trained staff in most aspestggeothermal exploration and development to offer
practical examples.

Easy travel access by road and air for staff frdraraas of the region both as trainees and traiaad

for conferences

Existence of infrastructure e.g. laboratories agdigment and experienced operators. This will assis
the proposed center to take-off faster

Due to the central locality in the Kenyan Rift Zoeasy accessibility to new geothermal prospeals an
to the already developed geothermal fields at @dkampportunities are available for geothermal
professionals in the region to work with experighcensultants on attachments. Consultancy work in
areas of reservoir management, optimization studms drilling operations will greatly assist in
technology transfer

ADMNISTRATIVE SETUP OF THE TRAINING INSTITUTE

The administration set-up can be in a combinatiamé&work similar to the UNU-GTP in Iceland and the
former Geothermal Training Institute in New Zealaruit adapted to local conditions. The following
management structure is recommended for the GTI:

The GTI: The Institute should be autonomous inojperations. However, it should work in close
collaboration with organizations in the host coyrlrat are involved with geothermal development and
the UNU-GTP.

The Director: The director will be in charge of tliay-to-day operations of the facility. It is
recommended that the director (who will work witllesignate director) be seconded from the UNU-
GTP to set up the operations of the Institute. He/8 expected to hand over to the designate direct
with time.

The Study Board: The director will be answerableatstudy board that shall include representatives
from stakeholders and member countries. The bodliddecide the timetable of operations for the
Institute and program development to suit theiivithial country needs. On the board there will also
be representatives from UNU-GTP and other univiessdt advisory level.

Resource Personnel: These should not be permangibyees of the Institute and when required
should be hired from member countries dependinthein expertise and other geothermal experts from
around the world.

Maintenance and Operation personnel: A small maariee and operation personnel should be hired
by the board or seconded by stakeholders to theicen

The training complex will have the following fatiéis:
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+ Administrative block which will host GDC offices.

A demonstration centre where uses of geothermatggnwill be demonstrated with an aim of
sensitizing people (potential users) on the bemefitusing geothermal energy.

» Scientific Laboratories and engineering workshopene all the fabrications and analysis of samples
will be done. The laboratories will be well equippto cater for the needs and requirements for
geothermal users. When fully operational the latooies will be a part of income generating unit for
GDC by serving customers from other institutions.

» Lecture rooms for training students and staff.

*  Accommodation hostels for hosting students and dtafng training.

+ GDC staff canteen.

TRAINING AND CURRICULUM TO BE OFFERED

It is proposed that the Centre be set up to off@ning in all basic aspects of most geothermahnetogy
disciplines. The Centre will provide the requiredliriing needs for each member country and will Hawéed

introductory theory and practical classes to thehe do not have previous training in geothermahietogy.

This can be undertaken to certificate or diplomelie with time and in such a case, the Centre woeakt to be
affiliated to a recognized educational institutioh higher learning. Practical hands on training v@rious
aspects of geothermal technology will be providedstaff already involved in geothermal work inithgome

countries but lacking equipment.

Course at the Geothermal Training Institute willdfiered as follows;

» Short courses (2 weeks — 3 months)- mainly fortpisg professionals leading to certificates

* Medium term (3-6 months) — advanced training legdinawards of diploma certificates

» Long term (6 months — 2 years) — tailored for redeatudents and strictly on geothermal science and
engineering

» Sponsorships — from development partners (AFD, JICATDA, BGR, UNU/GTP etc)

SELECTION OF CANDIDATES

A consultancy firm will be engaged to assess tlq@irements of each ARGeo member country. In coasait
with the ARGeo team members, the firm will make akéhe results of the sub-regional assessmenédlahle
Country Strategy Papers (CSP’s) of the countrigkerregion to identify training and capacity birilgl needs.

However, the GTI students shall mainly come frontigsin countries that have developed projects fer th
utilization of geothermal resources but are fa@rghortage of trained manpower. The number of stsdeho
will register for the program will depend on thenmber of places designated by the Study Board. Catet
must have at least a diploma or its equivalentdieree or engineering, one-year geothermal expagien
working knowledge in English, and be permanenthplayed by a specific institution. The candidated bé
interviewed with a view of selecting students witterest, knowledge, and development potentiahénfield.

Admission of students will come from the regiontwé larger proportion from Kenya. Students fronsimle
the region may be considered on merit and the Gayeyf students to be divided into two:

v' Graduate professionals (with degree certificates)

v" Technician professionals (with diploma certificates

Both fresh and experienced graduates and studegathed from local universities will be also adsnitt

FUNDING

The initial estimated cost of financing of the Tiag Institute is U$ 5,000,000 and this will besed from:
Fund raising from stake holders:

GoK (providing/buying land)

GDC funds (internally generated when fully opena&i

Donors (Development partners: AFD, JICA, UNU/GTRSR),

Collaboration with other international geothermajamizations:

International Geothermal Association (IGA)

GDC is already the patron of the Geothermal Assioria Kenya and can easily request assistance
from IGA

From UNU-GTP (mainly to run the programs)

ANENENENENEN

\
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Taking into consideration the economic resourcethefcountries in the region, the candidates whaifyuto
secure a place for admission will receive a felloyws The fellowship will cover the tuition, livingnd travel
expenses in Kenya and a return ticket to theireethge countries. This will be co-financed by GDUNU-
GTP, AFD, BGR, JICA and other multilateral donasd bilateral agencies.

PLANS FOR ESTABLISHING THE TRAINING COMPLEX

GDC is in the process of securing land and othieastructural facilities to put up the institutedaonce this is
done, the procurement of required equipment wilbfe shortly.

The Curriculum for the institute is being develofdthe United Nations University in collaboratiaith GDC
and financial pledges have been given by developmariners (AFD, JICA, USTDA, UNU) totaling to U$
9,500,000

TIMELINES FOR PLANNED ACTIVITES

Activity Start date End date Remarks
Procure land May 2010 June 2010 On-going
Proposal June 2010 June 201( Presented
Procure Design Consultants July 2010 Sept. 2010 n@pwlering
Design (Architectural) and approval  October 2010 c.[2910 Open tendering
Construction including tendering January 2011 Janél Open tendering
Equipping June 2010 May 2011 Sourcing of equipmangoing
Commissioning August 2011 August 20111 -

The proposed development will take place in phases.
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APPENDIX
TABLE 1: Curriculum and approximate time schedufecourses to be offered at the Geothermal Training

Centre
. . Environmental
Geological ) Borehole Geophysics .
Week , Geophysical ) studies and
Exploration and . and Reservoir .
No. Borehole Geolo Exploration Engineerin Chemistry of
9y g g Thermal fluids
1 Introductory lectures on all main aspects of gewtia energy exploration, exploitation and utilipati
including practicals and short field excursions
2 Introduction to geological Introduction to Introduction to Logging | Introduction to EIA,
3 field geophysical methods and Well Testing Monitoring, Afforestation,
mapping methods and | (Gravity, Resistivity, | Practices. Reservoir Brine Disposall
borehole geology. Magnetics and Physics, Simulation Geochemical
4 Alteration mineralogy, | seismics) Studies, Tracer Tests | Sampling & Analytical
XRD and Fluid and Computer Methods,
Inclusions Programs Geothermometers
5 Excursion to major geothermal fields in Kenya. ¥2b direct (greenhouses, spas and plant dryicifiti@s)
and electric generation plants
6 Data processing and project report writing.
7
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