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ABSTRACT

Geothermal energy is anticipated to play an impntale in meeting the global energy demand incbming
century. Geothermal in Africa is expected to corapgith other renewable energy sources, in particsdéar.
However, the rate of geothermal development inco&frhas been slow partly due to lack of trained huma
resources in geothermal technology and risk funtibis paper looks at the need to develop critiaahan
competencies in Eastern Africa required for aceséer geothermal development in the region. Amoeatieas
with inadequacies within the East African Rift Cénigs include geology, geochemistry, geophysicsemeoir
engineering, drilling, steam-field engineering, @owplant operation and maintenance and environrhenta
management. The paper recommends that an aggréssiiag programme needs to be put in place toesid
the identified training needs. The recommendeditmgi should include overseas training for degred an
diploma certificates; short courses of one to fowwsnths duration, and local and foreign internshipe
Geothermal Development Company and KenGen are peagpas local organizations that can support trginin
via internships.

INTRODUCTION

Training in geothermal technology that started 97Q at the International School at Pisa (Italy) ahéKyushu
University (Japan) were non-degree overview typarses. These lasted between 9 and 2 months iRisd
months in Kyushu. This decade saw a rapid exparwfigeothermal projects in developing countriesnspoed

by international and bilateral aid. Overview teachihowever, could not cope with demand for spieeland
academic type training. At the request of the UNd@epment Programme (UNDP) and with the suppothef
NZ Ministry of Foreign Affairs (MFA), the Geothermbstitute (Gl) was established in 1978 at theudnsity

of Auckland (UA). Its purpose was to offer a postduate, 10 months academic Diploma course foheart
scientists and engineers (Hochstein, 2005). Howeyvér course was suspended between 2003 and 2006 but
resumed in 2007 with post graduate certificate ®®um geothermal technology (Newson et al., 20IB¢ Pisa
school has not held its annual course since 1998 tdudrastic cuts in government financing, but has
occasionally held short courses (1-3 weeks) in ldpueg countries while the International Group Thiag
Course at Kyushu University was closed in 2001.

After the University of Auckland training programpee6-months training course in geothermal tectmoloas
initiated at Reykjavik (Iceland) in 1979 as partdfnited Nations University training programmeigkaifsson,
2010). The United Nations University-Geothermalifiir)g Program (UNU-GTP) currently trains mastersl an
PhD students in collaboration with the Universifyleeland. Despite the availability of these cosrseained
manpower in Africa over the year's number only a0 out of which some have retired while otheoskain
foreign countries. This, therefore, calls for a regyproach to fast track training of additional 466hnical staff
to provide the needed human capital to drive thetdfa Africa’s agenda of generating additional 8)}awV
from geothermal sources by 2020.

WORLD GEOTHERMAL RESOURCE USE

On a global scale geothermal resources constitwmall, yet rapidly growing, energy resource. laisvery
important renewable energy source for many couwnttie the year 2010 geothermal energy constitutexita
0.75% of the annual worldwide energy consumpti@?(I2009). Geothermal resource has been identified
more than 80 countries and utilization of the reseuhad been recorded in 76 countries in the world.
Geothermal energy, as natural steam and hot wadsrbeen used for decades to generate electiitigpace
heating and industrial processes. In 2010 a tdtabaountries were generating electric power figgnthermal
resources (Bertani, 2010) and 78 countries wergguptothermal energy directly (Lund et al., 20Tje world
installed electrical capacity from geothermal reses is 10,715 MWe (year 2010). Installed capaoity
electricity from geothermal sources is expectetetxh over 18,500 MWe by 2015 (Bertani, 2010). global
thermal capacity of non-electrical uses (greenhgusguaculture, and district heating and indusgniatesses)
is 121,696GWh/yr (Lund et al., 2010).
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GEOTHERMAL USE IN AFRICA

Among African countries only Kenya and Ethiopia dadeen generating electricity from geothermal sesirc
Kenya commissioned its first plant (45MW) betwe&81 and 1985 while Ethiopia commissioned an 8.5MW
plant in 1998. Kenya has since installed furtheOM®@/ at Olkaria giving her a total installed capgoitf
205MW. Additional 4MW off grid plants have beentalted to directly supply agricultural industry.Hidpia
commissioned its first 8.5 MWe geothermal plantl898 at Aluto in the Lakes District (Teklemariamakt,
2000). Exploration for geothermal resources hashmmnducted to varying extent in Cape Verde, Djthou
Eritrea, Tanzania, Uganda, Zambia, Malawi, Rwailtg/pt, Comoros, Tunisia, Algeria, DRC and Burundi.

Many African countries have made some direct u$éiseir geothermal resources. These countries &yeri,
Egypt, Ethiopia, Kenya, Tunisia, and Zambia. Tumisivhich is one of the world leaders in the use of
geothermal energy for greenhouse heating and tiwigais currently leading in Africa with about 1h@ctares

of greenhouses (Mohamed, 2003). In Kenya, Oseriaveldpment Company, a flower-growing firm utilizes
geothermal energy to heat 50 hectares of greenbo@her African countries are keen to exploringirth
geothermal resources both for direct applicatiams @lectricity generation. Kenya plans to add 3,00 of
geothermal power by 2020 while the other eastericétfi countries plan to install 1,000 MW.

GEOTHERMAL TRAINING IN AFRICA

The UNU-GTP is at present the only internationadgrate school offering specialized training to aliph and
degree levels in all the main fields of geothers@éence and engineering (Fridleifsson, 2010). Uhsite of
Auckland offers post graduate certificates and algends to offer degrees in geothermal technologdiie near
future (Newson et al., 2010). From the geothernealetbpment plans of eastern African countries, ntbam
460 personnel need to be trained in all aspectgeothermal development including exploration, ohgl
reservoir management, environmental managemenpawer plant operations and maintenance. To this end
UNU-GTP commenced post graduate certificate shartse in Kenya on geothermal exploration.

The first course was held in Kenya in 2005 in dudkation with Kenya Electricity Generating Company
(KenGen) and the UNEP/GEF African Rift Geothermadj@ct (ARGEO) with participants from Kenya and
neighbouring countries with geothermal resourcdse feaching was a blend of Icelandic experts anchdo
UNU Fellows in eastern Africa. The current versafrthe course lasts three weeks and is co-spondunyréide
Government of Iceland, KenGen and Geothermal Dgvetmt Company Limited (GDC).

As part of its aggressive plan to develop steanivatgnt to 5,000 MWe by year 2030, GDC plans towgea.
training facility for its staff. The training fady will handle short courses that include explarattechniques
(geology, geochemistry, and geophysics), drillieghtnology, reservoir studies, environmental managemand
safety, utilization and power plant operation arghagement. These courses will typically last tiweeks to
three months. Detailed plan about the centre iemml/in another manuscript in this conference’sg@edings.

TRAINING PROGRAMS FOR THE FUTURE

To meet the required trained human capacity to Idpvgeothermal resources in eastern Africa, battitional
training programs and other capacity building pamgs need to be utilized at the same time. It issdaat
UNU-GTP program and the scholarship thereof wilhtamue to be offered to deserving African countries
Recent survey by Teklemariam (2010) indicated tth@tregion would need four hundred and sixty (46&iped
experts to post graduate diploma and another @y to M.Sc. and PhD degrees by year 2013. The \GNP
and higher degree graduates would form the coteaofed experts in various countries and who carebed
upon to further train other graduates in their ¢daa (Fridleifsson, 2010). African trained persehhave
successfully been used for the short courses helkenya since 2005. They Africans comprise the filkhe
trainers.

To further fast track capacity building, GDC redgrtiired consultants from UNU-GTP to undertake loca
training of their graduates and technicians on @gbion methods. The courses covered include ggplog
geophysics, and geochemistry. Theory and pracsaécts were covered over a period of 30 daysrarhadied
actual field work. Forty graduates and technicianderwent through the course. The course had & ignpact
on the trainees as they are now able to deplog &glLipment and undertake basic interpretationditisehally,

it was cost effective to bring in three consultathtan take fort trainees to Iceland for similarirtiag. GDC
plans to continue with that approach to developicali mass of trained personnel in exploration]lidg,
reservoir and modeling.

GDC is also working on plans to train some stafbtigh local or foreign internship with renowneddeditories
and/or projects. It is anticipated that the attaehirto the experts would provide international esype and
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work ethics required for rapid geothermal developm&DC is seeking internships in Iceland, New Zgdl
and USA for its staff. Conversely, GDC and KenGewihg well developed capacity in exploration, déngl and
geothermal power plant operation and maintenanoelghoffer internship to graduates and technicifiom
eastern African countries to learn from their eigrezes.

ArGeo stakeholders meeting held in Nairobi in Ma2€1i.0 resolved that the African rift countries shcgtrive

to incorporate teaching of geothermal technologyhim local universities (Teklemariam, 2010). Théabuys
would follow similar curriculum for MSc degree iregthermal technology programs to those of the tlrsti
Teknologi Bandung, Indonesia (Saptadji, 2010). imeiculum would include courses in explorationdiggy,
geochemistry, geophysics), drilling technology, agement and economics of geothermal, geothermadjgne
utilization, geothermal production engineering, theomal reservoir studies (modeling and simulation)
environmental management, direct utilization andigroplant operation and management.
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