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I.  Geothermal POWER DEVELOPMENT PLAN
1. INTRODUCTION

1.1 BACKGROUND

Accordgogerrmme rstodkd e nryeap oi,rnto t2a0l1 3el ectri ¢ power |
Kenya iwa$2643 MW, vehdi fc hh ycdmasuekit¢ 7goOweMW) 4 t hern

power 37% (6@t WMaw malanpower 14% (241 MW) . Whil e
reached 1, 357 MW, Kenya has faced sertbes cond
capacity factor eHashylwWaeanlli icmiptoave rd pd atnd dr ough
demankdeniyna sincei @0Ad&cteod 2t0@ 0annually increase
present ecohlmaengenygr detwvlel opment of iastdhde rtd fomrad n
required fbhetadvadtnhgegnwgorf suppl Ahugpeo Kemtyiaa l of
geot her mal energy, which is not affected by t he
power generati on, exists in .ThedeGredwtp mBntt oV
geot her mal energy has been counted on in Kenya.
The VR2B8BONnt hat was published i n POKeBnyas a na
advanceismdhdemag competititvheenpesnatbanalhi mar ket a
successful ee@asnami cov@Emenmpehr g salct or , regarded a
foundaséesponsi bl & heelogc tsreiccurgmwer necessary to |
gr owt h,e memp roocvanh el ,eamntdr isfeircva tciecssn f or posver supp
The det bpedvwerofdev el oopmeent Pprilghmghdazendt hée i hgast

Cost Power Devel opment Pl an (LCPDP), i n which
construction edr ¢ ralnesam Isysi dwef il nendk, andt hgeeot her n

Ol karia area is defbprpediasnahpgbpodthretrzatithg h ehre
power development pl an.

The Ol karia geother mal power devel opimemée pl an
arsod Ol kari a |, Ol karia |1, Ol karia Kdrli anld Ol
was already fiYeandednby i hl QA ldasro pke mBemtd omd uscttl
on further devel opmen,ti ncfl vadiGtags MMV |iintarOIlsktaurdiya
Environment al | mpaicnt SAespsteesnsbmeernt 2 O(1EX .AY hBhenelvl A
devel opment ha&l rOb&kdeyoimp | ¥t ed and submitted (Nat
Management Authority; MEBEMAU s € EMada) g & i0Ad It ehroeuxgihs tl a |
the area of devel opment for Qlyk ae 9 taa bM, i sthheed rac
i mpl ement attin@hkatiagel ¥Wfdéwxlpegment ,t oarbde compl €
Howe,wceormp | ef i ame relocationonglishmeedor et i t o wibik
necestscaonyfirm the progr &hwsiss opfr etplaeg aret pyc astuir vre.y
conducted by reviewing the,amdhteotbal i empViemen
considerati onsf tefr tclodehjgoeojmagt on requiadnessd f or t
mu site Bti mep pr opr i at eYerdna sy eso ftolm a ttuhdeee ntGleaa n¥eam o
achitehfear t her power devel opment pl an of 140 MW

are® oduction wells t o extract geot her mal ste
reéeati oni weheocts waot er underi¢pycedrdc Geinl lasbe heir ow
Howewaathey wil |l be an i nneigran memtrdl odnd hd acipalo
regakKendgnmilling of pr oduchtaivoen baenedn rienicnljuedcetdi o nn
of this survey, based on JICA Guideli,nes for
published in April 2010 (JI CA Guidelines).

1.2 SYSTEM OF GEOTHERMAL POWER GENERATION

(1) Power generation met hods
Thempl oymentf lodsha ©y dlgediaegy s ifdenr ede Ol karia V p
The mioxt steam and hdthewagtrordugrnodwnceveke !l 4 s wi ||
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phasd igniep@ s e parwetet lesetsetveant il o rbe,f ¢ d@ phaer ahtotg wat er
use safevwart er separ.atbDhe (separat od )st ealmswa | | be
to the power house, whil Bot hwaehef e dvthineeno wi bé b e
reinjection welleyndo be injected undergr
Steam sent to temd epo wehreh osutseea mwitlulr bi ne, and g

rot athiengst eamdt urhlei (gkeincehr aitsordi rectl y) cAhnnect ed
pasgihmgtihgeh st e anhiset evaimiline,r t he ¢ ondbeenscergl emdher e

cooling wat &r oftirhdath time cooling towerfornrm be ¢
(concder@she warm mi Xt ur e ocodn dceonoslaitneg wiatle rttheeend b e
coolingvhteowe b g -caiallled and thereafter recycl ed

conde(hnsadlei ng Iwatbeer )sent to the reinjection well
Norwondensabl €C0OaN (eNCG)) thsetne amnwidl li nbe extrac

gas aextmg device in the condenser and sent to
cooling tower, where it wi | | be mixed with a |
cooling tower fans and diffused into the at mosjy
El ectripc oppowed by generator wil/l be adjusted
by the transfor mer and wil|l be sent tfoort he gr
providing customer s
mxﬁﬁﬁ Tragr%%ar’ﬁler Trﬁ%ﬁfsismn
_,

Tw@hase pip
(Steam, NCG,

~ Staen pi pe ®As-t:

FEE EBITHT A8k (Stream, Steamlurbine
HTFICBTENS
Hot water, accompanied with
Pr odu ( steam,is rainjected into the N CG
w e | < ground. | Extra
. Generator
devi
<5 Hot water
Re i nj e cg z ?<§ L - 07 ﬁﬁﬂﬂ;
HhERTH (for Co ®ds a water
Geothermal A ﬁ P
resarvoir Cooling . Ro7 BARAE
tower ‘?;r =5 =5 J» Pump Condenser
Ny TR
‘ ‘ S 4 4 0 =22 Qi
..... & -ﬁ I C T Cooled ciomdest
T ; verflow water ;
:T:E%f\ To reinjection well etc. cooling wa

Reinjwell on
(foool ing dowap bl ¢

(Source: Wasterdaymarmomblmrsgil t a
Fig-l1CbnZeptual dfdaaeasédmcygft!| i sglsé em

@2)H uid coll ection: and reinjection system
Thfel uid coll ecti onhaasndt hreeifnglelcotwionng sfyisvtee nfi unct
(i Pel i magrmi xfurseé eam and hot water generated ¢

st eaant er s eppahraasteo rpi(ptewioi ne)
(i iSepansgtteam from hwdt evat ®eep gdrsdte@am or separato

[-2
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||Die)|insgerparated steam (stehen popei hoe)

i Del i msgerpar ated hot water to the reinjection
vDel i ugxcess condensate to the reiowjpection v
condeneiabhpgpection pipeline)

The | ayout «ftitome afnlduircei mmglelce i on system wil |l

f the pamwer bweuslese t o be connebbed fbenecal hez epgowe
a

0

(
(
(

sically, a steam pipebetneeaend paodactthieamwel |
weubhke, and hot water pipelines will, bienl ai d
rdeor carr y hhadt i waftroppd wgneeneedcead i o n .

The finali zeaddulcansnf oweltthbeh ep pb & e c bdornasvent &vd | |
up racfotnesi deprriondgu ctthheon pressure anwebatnwed | sact or
t hat have not Ayebr bieewl wiffdi tcheeldlifect i on iasnd r ei n
shown . il 2Fi g

Fluid coll Transmissio

reinjectio
|Productio i| 'ﬁ 'A/
. St eav@mt e ' TTanSfl‘~————-)SW|tCh/

,I ...........
I |

i
! l Gener |/ Gas

Steam Tur bi /! extrac |
/ 1 .

|| =<!:@’ device Cooling :

1 - ‘ .

Tw@hase pi separat |I

Rei nj avet i

- - .
Relnj@vaeﬂllrl

e —— e —— e —— s —— s — s d Cooling t-boven
(excess conde

(Source: Wasterdaymgarmomblmrsql t a
Fi.dl2Qvervilemwi dofcdl |l ection and reinjectio

B)An exampbwewnofpl ant having tam@E@nsamel géneapacion
Thelk@ria |V geot hatrsmal s poevege phi@dmtt ahl segstamac
as the ,Olaksadrlicacavt ed roughl y 31| & maosfo abhhaw elsl tk aarfi t
power plant.

The ececroelaomed buil ding at the center is the tu
Unit 1 on its |l eft ahd swatchypar n{Bled@ snandihkest
turbine building. Tbeaessi aedcewetchihiF@empoweng!l
The transmission |ines etxhfeendhef bmbmhefafeiksavs t ¢ h
f drhe contt lmeatterrd adtnthaer dse faar eof t he power house.
To the right ofe tahree ptohwee enh o@Q\VEZe@ & ctO9hDeBVA ,- wOWI s (
908B The separator station is seen at the | ow
release excess steam into the atmosphere durin

| ower cephetroon the
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(Photogr\/\aapshed]atp)a EngieeriAlpgiCoﬂ§uI12@
Fi.d-3Q@l karia |V Geother mal Power Pl ant (ur

1.3 PURPOSE OF THE PREPARATORY STUDY

The purpose of t he Pr eptahomotndriyt i 8thsdy eiqai t
revi dwaemgr oprofmamBPAeboeoan in terms of the obj
i mpl ementation structur e, operation and m:
social considerations of the projects.

1.4 STUDY AREA AND INVEST IGATION SCOPE

The project area is in close proximity to Lak
with fresh water resources. Though primarily i
power plant, this surveykaprioa egceto tehnecromap a sfsieesl dt

consideration of the exbeher mél i mpawetTihdhahnt aem
study tah@ &kar s6a geot herNemilv a8seheda,r dlocpoedi arn i n |
showri gialTRBe @l kgaerot her mal area and the Ol karii

showhi g-81 ad3d -FFi gespIely.

The area is approximately 120 km Rio\Vatlhlweys.t of
There are already devel oped well pads and geot
further drilling of production wells and reinj
the project area, I i esi tHee Isllbast eGda tfeo rN att h eo n@ll k aPrai
outside the national park boundary, and the Ke
drilling of wel | @f itnhet hex ipsrtoijnegc twealrleapads con:
government, thgsé¢athateaateali khis stage) to be
pl ant -0 6, -0OO0, - 90, -90% armM210Whese frcompivebke pads
welilns. BéW adadnuetlilosnbhé connected to Ol karia V Pow

belrl |l ed outside the national park boundary.
Based on the GeothppomaheResoofcgsoAbEer mal dev
obtain a geother mal resource |icense from the

devel opment projecgeot h&Kremd&Glenr exaqur ae dl iacense
area i n SepNeemlperowhe@botnanle connected to the Ol kK
will, i ba@apgriildceidploaut si de t hleamtatdroinlalli mpa@artko bawmnce
underrfhetrlyeeonfat hasabeparkhermitted under the Ge
wi alagr e eamendited dikeceemGen and KWS.

For this prokmect pnrkgV 2tZxr0agyhsimi s5i on | ine is sl a
outside the natyi onal cplame cddt ou rhpea w@h@k gor iaant | Mnd
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power i pl &haer oaubnedt pri nci pl escheduwpepeliinsetsaldreed c

the national park boundari es. Howev &r2,1 anmgart
Ol karia V power house wil/ be installed along t
patk mienhmi zenment al i mpact .

Access roads have already been constructed, e
Ol karia V projdcboasduecxhc egpd e éfdomd esanadss t he tran
t ower s. These small roaece dwidiiblalls @ s@ ta mixle woia W ed,
be rehabilitated with greening after use.

1.5 COUNTERPART AND EXEC UTING AGENCY OF THE PROJECT
Kenklaectricity Gener.ating Company Limited

1.6 ALLOCATION OF EXPERTS
The assignment tabl e oifs heoxwne ritnsl Tiarbltehel . Gur rent

1.7 SCHEDULE OF FIRST SURVEY IN KENY A

Schedafl ef igesdon s uasidngt faarsed oiwm Fil,d.i D=2 n @
Fi g-31.rbespectively

1.8 LIST OF COLLECTED INFORMATIO N
List of informmaei OhkariqaiVepr dpdndbil @r. . Survey i
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Preparatory Survey on Second Olkaria Geother mal Power Project Final Report
Name SpeciaIiLAuQ' 1] Aug 11 Aug. 1| Aug. 13 Aug. ] Aug. 1 Aug. Aug. Aug ] Aug 19 Aug Aug 2] Aug 4 Aug ]
Sa Mo n Tue We d Thu Fri Sat Sun Mo n Tue We d Thu Fri Sat
Dr. Toki PM/reser NV NV NV NV Depailn Arriv
Mr. Kos{Geology Resource data coll Nai va JPN
MrLi ma Su-BM /N/ NV NB I Depart Arri v{
NairolJapan
Mr Fukjgeophysi d Dat a Ditto
Kick Off M w Collec Naobi pro
Mr Oha{TL & SS ArrivdKenGen HQ NV NV NV NV NV ] NV NV NV NB I
Nairokl.nd'v'dual Dat a Dat a Visi-st_aubo Data Anal Dat a Cpllec Dit_to_ Wr
with KenGel Collecl Collec (Ol ké&aS u sawa ) Di scussion Naro b i ap ug
Mr. Yamd Power Pl g Engineers/ NV NV NV | NV NV | NV NV NV NB I Te_”Ge“ o]
; ; 5 5 O: O0OAN Depart Arri v
Site V|Site Vi Data Coll e Data Anal Data Collec/ Ditto Nairolfl Japan
Ol kari| Ol kari g Discussion Di scussion Naro b i
Ms. Mar|SocEmv (s NV NV NV ] NV NV ] NV NV ] NV NBI
Mr . Kub{ SocEmg (e ; Data Coll ec/ Ditto
Data Collection at Data Anal D seUSSH®R Nao b i
GSL Mut|Local coH NV NV NV NV NV ] NV NV ] NV NB I
GSL Fri(Local <con
NV NV NV NV
NB I Nairobi
NV Nai vasha
Fig4a4Scheduhfei rosft survey in Kenya



Preparatory Survey on Second Olkaria Geother mal Power Project Final Report

Na me Speci al Sep. Sep. 3 Oct | Oct | Oct . Oc4 . Oct .| Oct . 6 Oct . 7 Oct . 8 Oct .| Oct . Oct .| Oct .
Phone nJ P Mo n . Tue. Wed,| Thu Fri. Sat . Sun. Mo n . Tue. We d . Thu. Fri. Sat Sun
Meet i n| Nmaoivreo
KenGen| KenGen Data col have
Dr Tok ariv meetin|] from 9| with Kaemdg meeti
. : . in Ke| Naivash 10: 00 site .
Hiroyukil PM/rese move to|then m| reconnai wi th
. t hen
Nai vag .
airpgc
CRI\F}CK check i|] check NV check
mo Vv e
KenGen . Nairo
8 Meet i ni
ar i meetin KenGen Data col have_ b K
Dr. Naga Econom leavyg jn ke 9:00amf 5 g with Ke meet| ac
Hiroshi eval ua keny Nai vash 10:00 with | Japa
T.B. D. move to ' t hen
airpg
CE\P}CK check i NB1 NB1 check
mo v e
Nairo
Mr . Ya mal arri) L . . h K have.
Yoshite in Ke Data co ection wit e meetl
v Civil wi th
amamur t hen
T.B.D. ai rpd
check
NV NV NV NV check
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Preparatory Survey on Second Olkaria Geother mal Power Project Final Report
mov e
KenGen . Nairo
. Meet i n|
TR meetin KenGen Dz_ita col have_
Mr . Oh a in Ke 9:00an from 9 with KP meeti
Keiichir TL & S Nai vash . 10: 00af{ with |
10:00
move to t hen
airpc
CE\F}CK check i NB 1 NB 1 check
Dat a Dat 4 T
arriyData collecti o] Dat a Move . . coll elcoltlidg
Mr'l}(alinaml? keny| meeting with J| revi| Naiva Data collection with Ke wi th Withati(r)p
akKes KenGe| Ken Gg
Yamamot Power f
chec check c hed
NB 1 NB 1 NB 1 NB 1 NB1 NV NV NV NV NV NV ® 0 G
b a c kK
Jap g
| eavd
Keny Mo v e Meet i ni Site
Nai va Data co|lKenGen with Dat 4 oW
arriy Data col|l andent | with Kel from 9 Data col coll e
) Data rev| . ) KenGe ; to
Ms. Mar U keny wi th Kel] KenGe then mo 10:00 wi t h Ke wi t h P
S o ¢l nov ; ; then | airp
Naoko Ma ) meet i Nairof then m t N K WS
(soci ¢ Nai v a Nai v a{ 0 a
chec check . check c hed
NB 1 NB 1 NB1 NV NV NV check i|] check NV NB 1 NB 1 out
Meet i n| - .
r'r2<eeentGienn KenGen S\llvitltshI Dat 3 mo Vv ¢
arriy ) from 9 Data col coll e
Mr . Kub o 9: 00am . . KenGe . to
I in Ke . 10: 00 with Ke wi t h : B K
; . € av ¢ Nai vash then | airpbac
Jumpei H SocEmv ( K then m K WS
eny move to Nai to Na Japsi
ai vasg
CEGCK check i| check NV C,\T;fk NB 1 cohuetc
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Meet i n| .

KenG.enKenGen S|.te Dat &

meetin wi t h
; from 9 Data col col | €
L | 9:00am "1 00 | with Kel| KENSel it h
GSL Mut ocal Nai vash the.n m then | K WS

consu move to . t o Na

Nai v ag
enEE LK Nairoh check NV Nairo Nair
NV

Mo v e Meet i n| Site
Nai va Datall el] KenGen . Dat 4

] Data col wi t h
Data col|] andent Data revl with Kel from 9 with Ken KenGecoIIe
GSL FEri Local with Kel] KenGe then mo 10: 00 Visit then | wi t h
r consul meet i Nairoh then m K WS

- . to Na

Nai va Nai vag
c,r\ll\e;uck NV NV Nairolh check i NV Nairo Nair
NB I stay in Nairobi
NV stay in Naivasha
Fig@8Scheduhe sstucrovnedy i n Kenya
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Preparatory Survey on Second Olkaria Geother mal Power Project Final Report
Name S eciaIDeC' 1/Dec. 1iDec. 1{Dec. l1{Dec 1|Dec. 18Dec. ]
P Sat Sun Mo n Tue We d Thu Fri
Dat a r
Dr TolPM/ r ese€ t hemo v e
airport
_ Di scus Di scus s
Mr Li |Su-BM Di scus|Di scus : wi t h
) . wi t h K
with Kwith KHQ (Ener gy
Leave Arri veHQ Ol kar i . Regul at/]Arri ve
) . . Nairob .
Kenya |[NairobNairob|Naivas K Commi ssJapan
Mr OhyTL & S§ mo v e then mMake at N a
. ) MI nut e
Nai vas|Nairob . t hen m
Meet i n .
ai rport
Mr Dat a r
' Power A t hen m
Yamamo i .
airport
Accommodati on NB I NV NB I NB I
Hot el NB I N
N V
Nai vas
Fi g3 1Scéhedul e of the third survey in Kenya
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Preparatory Survey on Second Olkaria Geother mali nfad weRre phrra
Tabl el 1As5si gnment of experts
Name Assignment Contents of Work

Hiroyuki TOKITA

Team Leader/
Reservoir Engineering

Study coordination F/S Review(Reservoir)

Enrique LIMA

Geothermal Develoopment Plan

Review of geothermal develeopment/
Project Implementation Plan

Takeshi YAMAMOTO

Geothermal Power Plant
(Mechanical Eng.)

Review of geothermal power plant construction
Project implementation plan

Teruaki MATSUO

Geothermal Power Plant
(Electrical Eng.)

Review of geothermal powerp platn construction
Poject Implementation plan

Takehiro KOSEKI

Geology

F/S Review (geology)

Koji MATSUDA

Geochemistry

F/S Review (geochemistry)

Koichiro FUKUOKA

Geophysical Prospecting

F/S Review (geophysical explorations)

Keiichiro OHASHI

Power Transmission

Review of power transmission plan

Yoshiteru YAMAMURA

Civil Engineering

Review of geothermal develeopment/
Project Implementation Plan

Hiroshi NAGANO

Economic Evaluation

Project econimic evaluation

Socio-Environmental Considerations
(Environment)

Review of existing EIA, Supplemental survey, Support in

Jumpei KUBOTA ) ) . . . .
advisory committee for socio-environmental consideratiol

Socio-Environmental Considerations
(Social)

Review of existing EIA, Supplemental survey, Support in

Naoko MARUYAMA ) ) . ; . .
advisory committee for socio-environmental consideratiol

Local consultant
Prof. Francis Muthuri

Socio-Environmental Considerations
(Environment)

Review of existing EIA, Supplemental survey

Local consultant
Ms. Frida Nzisa

Socio-Environmental Considerations
(Social)

Review of existing EIA, Supplemental survey
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Tabl &L ilst of coffloeaontait ®©@nN

[ Geot her mal resourcel]

No .| I nformation, reports and (

[ Wel | | ocation map, contour map]

1 We |l | | ocati on maareé&d the entire Ol K

2 We | | |l ocation map of Ol karia IV and

3 Base Map (Scal e; 1:-¥0000) around th

4 Contour Map &6o0omahd; tMelODRari a

5 I nformati on of coordinate system. W
al | maps.

[ The existing resource study reports]
Report No. 2 Preliminary assessment

Ol kar iear ngael o tshy st em

7 Report No. 3 Revision of the concep
sysipechmase |

8 Report No.6? No information of the
[Data of all wells for Olkaria |V and V]
9 Coordinates and dr i I(leiansgt i pargg g rnaom t df
each well head, and casing program)
10 [Trace data of each well (azi mut h an
11 Geol ogi cal col umn section wi t h I o
Di stri bution of alteration miner al
12 Welllogging dat a: static pressure and

each well

13 Compl etion test data of each well
fadflf test] with intetprekakdsotnpofkHh

14 Production teeowterdatiane ©OHarmpgesducti or

wel |l head pressure during the produc
15 Rel ationship between different well
mass f |l owtrhaalepy a(h=dweel | del i verabili

Chemi cal anal ysi s f or -csothadeem saarbd eb rgia

ophysical Exploration]

Reports of exploration in Ol kari a,

t her wel dat a]

n wel|l and

6
e
I
8 MT/ TB@parent resistivity data, and
@)
9
0

I
Drillin costs (produc
n e for

tio
Dril | i schedul the Ol karia V

g
g

[ Power plant and Gathering system]

No. | I nformation, reports and ¢

[ Power plant and Gathering system]

21 Detailed topographic maps of OI kar i

22 AsBui | t Drawi ngs of Ol karia |V powe
di agr am, | ay doute,a kedtoovn), and cost

23 AsBuilt Drawings of Ol karia |V gat hg
breakdown.

24 Design conditions of Ol karia |V poy
direction, -wulnh tsepmper at weme,, sdics Mi

25 Wat er supply and capacity for fire
(Actual sitwuation in Olkaria IV and
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Preparatory Survey on Second Olkaria Geother mali nfad weRre phrra
26 Di scharge point of storm water and
| V d@red ptt an for Ol karia V)
27 Does KenGen intend to connect t he ¢
for the sake of sharing steam and b
[ Construction wor k]
28 Geotechni cal information of Ol kari a
29 Actual construction schedule of =eac
[ Procurement met hod]
30 Procurement | ots (packaging) of OI k
31 I nformati on about | ocal contractor
(company name, quality of work,
32 I nformation about material and equi
[ Organi zation structure of the executio
33 Organi zatofonhén@Gdmransd Ol karia fi el
34 Organi zational c#fdr todf eemd hn wsmixari omf
and steam field

35 Pl anned organizationasftraufcteaeh anac
power plant and steam field

36 Statistical operation record of Ol
factor, forced outage)

[ Transmission |line]

No. | I nformation, reports and g

[Annual Report s]

37 |[Updated Least Cost Po¥w@83Devel opmen

38 5000+ MW by 2016 Power-2@Db6 Transform

[ Dr awi ngs]|]

39 [Transmission Line Route Map of Ol ka

40 Layout Drawings of Substanhtcbodi md
avail abl e

41 Det&iingl e Line Diagrams of Substati(

[ Contract Document s]

42 Contract Documents of Ol kari a 11 3
Substation and Transmission Line

43 Actual Load FIl ow of Tiriames nmasxsiinounm N eo
Simulated Load Flow analysis inform

[ Environmental and social consideration]

No.| Il nf or mati on, reports and ¢

[Laws, regul ations, guidelines]

44 Laws, regul ations atnlde geainn Wdierl 0 mmen tr,
formalities and concrete procedures

45 Laws, regul ations and gui del i nes r
acquisition, and resettl|l ement of r e

46 Lawsegul ations and gui delines rel i
formalities and concrete procedures

47 Tabfloer m document s of environment al
quality,virmagiage oaand soi | contaminati o

48 Nat ur al protection and environment a
t he Kenya
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Preparatory Survey on Second Olkaria Geother mali nfad weRre phrra
[Project]
49 Detailed | ocation maps around the p
Maps of the cpaltanomi mg enao doiyf it he const
50 Studies about the alternative plans
(Zero option, Project sites, Source
51 The situation of the environment al
wor ks.
[El A]
52 Status of the exami Approwabft EmA. of
53 Full text of the EIA report of Ol ka
54 Detailed information about the stak
ti mes, p a rpthiod iosa n thsa nldioatt ,s , opinions
55 Status of the reflections about the
56 Il nf or mati on of opposition movement
57 |Acquisitions of approvals and I|licen
58 Number of afBheédcthedfsgerdolpddred acqui sit
to Ol karia V with cutoff date.
59 Any affected people who were not el
60 Current status of | and acquisition
(Reason of del ay, riefsetthdreaneing dmnwyn.i
construction starts. | mpl ement ati on
61 | mpl ement ati on status of resettl| eme
62 |[Status of resettlement site. Especi
& roads and access ¢etowhigah ciud teugsadn i
|l i veli hood, access to educational f
63 |Progafessompensation to PAPs and | i vgé
6 4 Confirmation that The Land act 201
Nati onal Land Commi ssi on Act, 201 2.
65 Current status of Grievance Redress
6 6 Possi bil i ttyhet hmarto uinmhp aocft wat er wused
existing water uses and uses of wat
67 Environmental and Soci al Management
[Data of the neighborhood]
6 8 Environment al monitoring data of Ol
69 Data of the water | evel changes of
70 |l nf ormati on of | and subsidence at O
71 I nformation of complaints about Ol Kk
72 Wateuwal ity data of the ther mal di sc
use of thermal discharge.
[ Data about natwural environment ]
73 [Landscape points around the plannin
[Data about pollution]
74 Met eor ol ogi cal ddtTe mpar Ot krae ,i awirred
rainfall, etc.)
75 |Current water quality of Lake Naiva
76 Conservation plan of Lake Naivasha.
water intake pl an.

77 Predetermi ned vol uorfe gennde rqaula |l e ftfyl uoefr
78 Tot al water usage for geother mal pr
cumul ative i mp\WMct of Ol kari a |
79 |[Current state of noi $génarodinadg t dem

Ol katVy |
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Preparatory Survey on Second

Ol kari a

Geot her maFli nfad weRre pRrra

80 ||l mpanctt hoe (glemdlowd/i ng cumul at Mye i mpa

81 |[Recent result of H2S monitoring and

[Nati onal par k]

82 |Regul ation about diagonal digging f

83 |[Location map of Hell s gate nati ona

[Soci al ]

8 4 | mpact to | ocal archeol ogical, his
mitigation measures if necessary.

85 |I mpact to | ocal |l andscape and mitig

86 Laws and ordinances assoich lag ed ovilwi tt th
project proponent should observe in

87 Tangi bl e and intangi ble safety cons
project.

[Ot her s ]

88 [Information about NGO groups workin

KWS Kenya Wi ldlife Service
MOU: Memor andum of

PAPRBroject Affected Peopl e

[-18
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Preparatory Survey on Second Olkaria Geother mali nfPad weRre pRPrraj ¢

2. METHODOLOGY

2.1 STATUS OF ELECTRIC POWER DEMAND AND CLARI FICATION OF NECESSITY OF
THE PROJECT BASED ON THE POWER DEVELOPMEN T PLAN

As s unihnagOl Kk B ericajweMd tf | hanYeaewasmb neecessi t y waken ihfegi eod o e
referringototpeetiuturenpower demand in Kenya. For
shoul d bleasefdtijomwddeast Cost Power( iDigeuerlroepnme nsti tRulaa n
i s saufe ptohwee r s ect osopaweari ),Gdepmeeddivdjed loincy and plan of
secThbe | atest informati on Kbowhd Ebectcroil dietcy ed@r & ms
( KETRACO), and Kenya Power and Lighting Company (K

22 COMPREHENSIVE REVIEW OF THE GEOTHERMAL RESOU RCE POTENTIAL,
TAKING INTO ACCOUNT THE EXISTIN G PLANT OPERATION S

Since the project apoéalQltkerr i Gl kla¥ tipad we m esg l€ahetsrey ttoo t
resouriahpcbomesntderi ng the devel opmdmti splraemni efw tsthe u
underttharkoeungh di s c uasbilacsmepdwi tt he KewiCedi, agalreati on (sir
repoogst her wi tthreupednatthegd Iddsaitlal eod

Basoend etxhies teismgr ce feasibilitdtoshidu@A tregmrhidsiCd entGaefnf
teamvadtelwe data quality, manhododerymsn gdfi ndhe¢oldagdgya, an
geochemi stry aithelwd CpAhfyomiastds ues twhibleeséc leavi infgi ¢ the r ¢
and dat a,e temeGetne ano &Edkartilfey rtehweinew swarc k $peossi smpboirltiatnyt
of acisdian df dspmiasdietcieonns i der edt tepget hee wot @dnti al revi
JI CA teathhvemdviiddwy of not only t hewlhyieole bwadnh|l shede
based on the resulltgdrofl l emighabasbad wognabtgwekser
conceptuatlmanmeei cahdmodel

Accur aceysenrfvaatimailraanobhestatypwonl y evaluated by comp:
and calculated prefssuhemhwelmpatltiaf at e alghy®l fCRAL a @ ms i mu
chedikhe matchtimaatiue all s$Tehoefe fd inmalrilesstieiaogym®.i of si mul at i c
to forecastt freetsiecravroriargppneduct fh nadlnspa red inednibnej re cotfi on ,
makep wells required for maintaining the rated pow
t eeerwiedlvh e r & Heolrtesc acsft iinng ¢s0 dreun iedttuamitrea tsi | ity and fea

project.
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Preparatory Survey on Second Olkaria Geother mali nfPad weRre pRPrraj ¢

2.3 CONFIRMATION OF THE PLANT DESIGN BASED ON THE RESERVOIR PROPERTIES

Aconvent,so mfgllacdety prey seéxpected tsabhe asdopteend hlaesc dleea
all of thel axti st.atnh ghdpio@wedrid agsp rs o prdiy a thpeo wleers i ggenn eorfat i
systensda@am clomdat ¢ ondreanser woi ijvhe pe o p dbretoendssi der i ng
topograpy, constrai ntcso nfsri are metibdrmenaigtrdderatli and soci
transmitslse omowe meg@&mepaliiloint woyfsdogo@moatyi oraand mai ni
KenGends opinions.

The studyeem@Gem'evifeavasi bi |l i tyypa varyd repmadi twy tdf r
plantThe Ipaoweutto gikfathnb haccount the relationship with
owner ship, and envhiresnme dtuali nrgesd thiree d 6§ resd migisgd Edbi bns
ancdostofdatthae e xi BKOd k@ r fi anceili 1\ vifeliseidi dyat ed togef her wit
the psopesédr the additional wunit.

BaseXKemrmGen' s Feascbuldiesgutgteesiggfur ce deivhl jamgli @bz en
selected typehefdddiegm omfe rivipeeaq d& hiccst itonegkn seypws ae mo u n t
the relationship with existing facilitidodetaithedt o]
t oproapmhi@end t echni ctalOdalioa uvheht el 0f and otf he heér ®Owikrag ¢
'V gatheréemaepl $ st e wWur i higeotsksdolbd Acidgyt sht ehegi gat he
sysofemOl wwaal aodd@&moeadif or opti mum operation of the g
The constructi o@l kmeeraiha dis\h a d ekpdalre@Berd’ issh ® duldiym yepor t w
reviiemwedrodedreci de tvhleayteh earp paQd kmadrkantd ed\fdmearg ad idf fnigc ul t i e
and technical challenges which wemwasekpectedcddr dr
fir sti.s$qnit taet chiet incet hod wafsevoesveduwive wiedrecam seotuct hen
met hwhada speci al and/ or u n ¢ owrineotighredr ¢ p € e nobewmtitiec du gihn f |
international t enmdeduggsefsarbo brae esedlirpceeo wiodhetd act |

Regar dnendhamhetfr ucti on, the wensetenci sagedei hotdbe wg
Studi esshbuand tdheawasrgs whichVweprejprcepdédrceadriemtt lye u
werreevi ewed and teelvmil aalt edli f foirc alptpil ¢ £ atféeh@en t o t he

Ol k&r pawet nphddtr eimedi es feorpabobpesddf{ficulties w

Thamber of t he epmiovaadditisooamndngpeci fications of the
substations, aewdautri@nesgiiibsi ofh 1 h @ erleav iaedvd drpeenotainanse d
budgetcomfsutk@awnicyes fwarset ihewquKkKelnazedend so Feasi bility
Request for Proposal f oKkGNGRBsRO lt4a2n7c yMaSye r2v0ilcdes f or
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2.4 REVIEW OF PLAN/DESIGN OF THE TRANSMISSION LINE AND SUBSTATION

It i s expecwialdh dtah &t tKen e jFea s i Dibldigt waddeeobad nhe
accordance with the upaedtoe uaffearimied | prdajiddti ngl gn,a nt,
design and weaktsmwmi sipidan Bmlséem ©OMhi $ hetwepgult of the
aboampalwgsbsduwufdthedpor,t gpnder ity t &ddk afreiaas iav i gpeiaiviyghreorf m
projlken@paombavel pp@mefnotr mati on on the | egal and inst|
devel opment emeot hectedntnoy tivéEtuSd radtyenbt er ma-t i on on
environmenteachmrciecsdli @ogpesdnbet § ngf,acter af nesgnsi t seshihi eans d

st aif | itthyd ns y etbad@ ikoanr | aw & lptravipreecda nal y z & theed 01 ciolnif ti y
of the project

There are manyyidudredrdire r an@dnrdatnii cwre nert Q) katmidoart he tr ans
l ines are compl iTchegsedurime nthesiatrweaat i on of the tran:
voltage, configuration, tccaapsamvietsyt i ogfatesqu ippmeorrt ,t or ol
Feasi®iuldiyty Based on the rtemaplptr ® pwifattthee st Fvaenstnii ga
and substation plan FRehaasti Riuddiys ¢waddd ierd &Q@ kianairtehseV e xi s
close to the national pas &r et hlel y oue ei eofed ram sas s
Furthermore, t het lpempg arcainigesn otfh ei tgsr iiasftaumdd reade iinn ttehre
power fl owrwedit®dakidrti a Vapewear cphant ultt ed.

2.5 REVIEW OF ENVIRONMEN TAL AND SOCIAL CONSI DERATIONS

The gaatoefgoenvi ronment al c atnefi§ Groyc it peatlain sbsed acréadtsii onnt oi
t teher mal power generation sectrong(toctheéei 3¢g Che&nh
Guédd ne, the existingwé&sdviRewed, ¢ rrtHaddiine it win@éhdedi) or
JI CA EHA w@&siochfirmed in terms &urihemmomieartghten @yp e
investigation and irreflartmatni am conlvieowinmnmerheght addt s

al ocal consultant in Kenya for efficiency.

2.6 ESTIMATION OF T HE PROJECT COST

The steam devel opmenltoggasndasspfrdrd sereds lowindngpieleldir mg ,n gwe |

the drilling records dheKewmGenrawcdi oacgenthted riifniaglr i n ¢
system, sturban ahiiveadesstm dnat eébdbtidsmeseme aoifi cworvkoul d be
necessdgeaet ¢grbnyame dr esul t saoff udlh eri ene o riadksv gaefod her mal pr o

andt ceunTheé acadat KOar i © kM AdJmdgood .Tred e@&Mveecest s
estimated based Koenn Gehnee xaicgd tuian gsripwwdad s [#|QdpkHas | af | |
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whitla&ki ng i nto accountOltklae i eas @ nKhearin@ nl@s8JVMp ccloisdise 0 ff ¢
operation and maintenance. The cost supr eMaastlesd wt o r

al so estimated.

Based on the @ahbeet obataspaslocushaati eodo. s tl nweaxal acwlsat,i rag

the compochemmeesary to consider in connection witdt
bet ween foreign and | ocal currencies, price escal s
costs,r atdinveniestpenses, tweekeakandi ocbmmatmenntcharage

2.7 PROJECT IMPLEMENTATIO N SCHEDULE

Based on tthh®l kacoadd Adf and |V priogf mtasncarddd geiomihle
projects in Indonesi a, tthtee vma d esusa rpyr ogeairrieanmeant ofs t
document s, bidding, bid evaluati on, contract nego
const rchetdiad et s\r mi ned.

Thackagi ng ,¢fhet hpe opcruajeametnt met hod f or)waesaecvhi elwetd i n
and discussed with KenGen on the basis of edxperi el
i nf oomagacdnsgruction firms and materials avail abl
management and safety manadémertor mat horOl Badi &a hée A
di scussion ewnreeh| Kenh&eé nitmi otnh epliamp | cefmetnh @& mPlok 4 raina V

not weeesv al uated regarding the method of tender, ¢
management , and Tsha fse brgesveicdend nwatses @gag eime o &ldiutl it sns
tender & contract, | ocal consultants, | ocal contr e

such siinasd ar-diasitrogd | ¢ dac apmwaj ¢ ot t hi s conc(eQlnkeadr i caons
uni6t ddnOl-kdr ge@aot her rali rpaolwey rog tdea¢ troi skisr ialssroy i fat @
l ocal officers, t hseuop@sikdrliedbyiotrs40dvik gledarh e rmoajl e ptosw,
projweatsxxamifoedappion to this project.

2.8 ORGANIZATIONAL STRUC TURE FOR THE PROJECT AND FOR OPERATION AND
MAINTENANCE (O&M)

Based on the organizational structure for geotherr
moni toriMgatandermO@en's existing power plants (Ol kal
KenGen engineers, the organizational structure for

warsevi ewed .
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2.9 ECONIMICAL EVALUATIO N

Based ontddeowesrtdlma project cost, the internal ra

(FI RReval uat ed. The economivecerfidaidbiblyi ttyh eo fe ctomeo mp

return (EI RR). Financing terms and conditions and
pl ant and anadi $seuslkern@Gemphlanh aweowaluca teidofro ntwhtehe b
consensus Kem@dnd wddhti on, the sensitivity anal)
financi al and econonrisarfre &di iulti,t ysuacfh talse t hreo judadtl

and fluctumagi oonst $ namgeirmtti he power sales price.
ODA Yem projectposteevabjuadct omoadxer the project
showing actual results relative to what MWBAY, pl anne
capacity factor ,erpanap asvead.l abThHda ttya rfepatde towa Imiwn € do b ats

on operati &pGemesgbstdsnfrgemot her mal power plants.

The reduction in geeé¢nmat egechidh@s e@lmiowmati efaBi waoce | n
Mi tigation and Adatplhembuobhcobmdd@mgabine ogasevuinh st ea
of the facilities andartehes uapspsousiresdd Keoen haea iV tsoys Fiedal g/t dn |

2.10REMARKS

Since the results offteti hiigegr aparmraetfemseeprgas\ddyygw ma
grantiegoerf, asuvf fi ci ent discussions on the project
KenGen are required to make an agr éeadiltehat ep bt

i mpl emoefit athiiean priep amad oiaryastucaa @ y

2.11IMPLEMENTATION FLOW

Thiempl ement ait Stond ¥ | ioBN goltd whl i n
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2.12 TIME TABLE

I n the current project,-2tHNet meddodbetxpegudbesdd
from | ate July 2014 to January 2 01l5neaatfcadiriids n
project is shown in the Tabl e 2.12

Tabl e-1PRi. e otfabtlhee pr oj ect

Work Plan
Period 2014
Activities 7 8 9 10 11 12 1 2
First Work in Japan f—
(1)Collection and analysis of data and information —
(2)Explanation and discussion on the Inception Report —
(3)Preparation for the study in Kenya —

First Work in Kenya

(1)Confirmation on the background and validaty of the project

(2)Review on the geothermal resource in Olkaria Geothermal field (1)

(3)Review of the Olkaria Power Plant construction plan base on existing data

(4)Considerration of the project summary

(5)Consideration of the project schedule

(6)Review on the existing environmental assessment reports

(6) If necessarry Additional study on environemental study

(7)Confirmation on the sitation for the involuntary resettlement

Second Work in Japan

I

R4

0

(1)Preparation of the progress repoinvironmental and Social Consideration draft)

%PR/R

(2)Preparation of thelnterim reporfTechnical results r—;

=
Second Work in Kenya @:>

(1)Follow up on the suggestions by the Environmental Advisory Board (additional stud|

(2)Review on the geothermal resource in Olkaria Geothermal field (2)

(3)Estimation of the project cost P

(4)Establishment of the project implementaion plan

(5)Consideration on the projects implementation and maintanace scheme

(6)Evaluation of the project

Third Work in Japan & >
(1)Preparation of the DFR, discussion and explanation O — ZXDHR(Z)
(2) Assist torespond the Environmental Advisory Board DF/R(L)
third Work in Kenya ——>
(1) Discussion and explanation for the DFR |
(2)Review on the geothermal resource in Olkaria Geothermal field (3) |
(3)Collection of additional data and information |
Fourth Work in Japan —
(1)Preparation of the FR — FIR
The submision of each type of rep Ie/R PRIR K’R(DKF P F
Legend Preparatioh h h  Work in Kenya E— Work in Japan — Explanations of the repodish h & Other works period ~ ----------
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3. RESULTS OF THE SURVEY

3.1 REVIEW OF ELECTRIC DEMAND AND POWER DEVELOPMENT PLAN IN KENYA
I n order to understand the elhpeeotverc dpowépop the mt

Kenya, the following information wasihgkmfldremateido
the electric power sectoros plan will be interp
No. Report
1 5000+ MW by 2016 Power2@0Db6 Transf or
2 201-3033est Cost Power De2@3dpme@PDmP
3 202D 2%Fen Year Power SeoO0®R2d&r24Expans
4 202D 1Bower Sector Med20@i8Term Pl a
5 Annual Reports of Kenya EI ectKeincyi
Electricity Transmi asaklepnaCPoweét dal
Company ( KPLCQC)

3.1.1 Power Sector Situation

Thgover nidemty @ao feipnagt § eodrmia j @dacon @amilo ctiradnsf avi mdt inon
t hfer a me ovfdiV iks i2 @ 8. 0 Vi si on 20 3 0a sakdeeginrti ivfetr aree qgeuni esri gt ye

econamiooattehs t e 4 @ 9o. The p@weirpndgoencgt otrer m el ectr i
through an annual 20 year Least Cost Power Dev
generation and devel opmenAccporodheadifisticantd 20BBadl y
Least Cost Powear 2RdB88|  ¢MaercthwRiOd!B)i ndi cates t he
f oerach power sour ce acnbdnptorsa ns narersafroam oltalelwe year 2
estimated as foll ows: hydro (3%), nucl ear (11
geot her mal (29 %), c oRaur t(h2e2r9%) tahned gwivheg m@n@tethies ea i n

installed capacity ptrooj6e,cit62d uMW edy ABZOI0N +i MWa p o w
Whit weCPDP considers both the committed and canc
opti opewsd ditgorreipnagiled i urmmr m P 7a2n0 1280 1(4AMTPO0 28 1L 4whi c h
moraeccur ately predmdateiavdete gclopmi pacses and a Ten
Expansion Pl ant hiiPc R0D®ME | idis Iloinght of the gover.

power generation in the country.

I'n thegeophansaphlanpnecwe®d k aiganeef t he hi bhsseisepbi ¢
due t o iatssi amuesnictEsDenveanlelsggyace | ower generating ¢
| oad o.pTehreat prooglekcatr i @af V i s appeared in the thr
committed plant to commence operation in 2017.

3.1.2 Power Sector Institutional Structure
Thpowsectourrnehtugtured as definedt hianstthe uEn e

strufcarurtehe sector is as foll ows:
1) MinicgEngn( WWOEespotr oprdllfecymubadyv emgalli ldiambe
sector

2) EnerReggul Ltoonmy sCERGIver sadde®gul attme tyinccnsudi ng
coordinadtivedg oopfinedi ceanteinvdesa n hiamgegtfahadger si ght
moni toomedndi @ r odmemdogul ati ons.

3) KenfhectGemdart@o mpmaeg rKye n GEmM@a mp arcy o u ootvse 10 %
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4)

5)

6)

7

8)

9)

10)

oft hienst@dpa&ditiyhe faoaouwmnrtipoouwsg en ersacuracred s
t hreaipn aiy et ectgreineirtayt i$ 0 reatteldda i rSot boiEexkc h awi g en
t hseh ar e hboeli @nDghbgt hGo v er mniKkemiyad IBY i shaeehol der

Kenyvawanldi ghti ng( KBhphpeniyngfitfea k etr hpeo wmar ket ,
buyipnogwd r catpowgrener aoomnwatrrdans midsst oprmmuwt i on
suppgloyonsufmeir sgll dkePrL)C.al s ey stoegprner atcdhrano g e
powdri spahdét aili dg.sat@dhBai r®tbha E k ¢ h amigtehh e
shar ehbodidGngby% hdat i BoabakbuFiungNSSaFntdh@o K
whertelgpesr | shtae eloavihd e O $6.

RurBRllectr Auit ¢ &rRiE6MYs:pe iualp o s e( YR acrivgeetdin e
ma ndafit mpl| e mehRtuirealde ct r Pf o g awmimainiendo per ahi on
Ju@o7.

Geot hebenvaell o Comenpta(nGDCA 'speci alniszedutamihioshed

und e rstuar kieaxpd o0 o fgteiodam & ena bl d e retxapkleo ragptpo rayn,d a |
produdtii lodnd vneg,rogpa n apgreo wsd refaimed rdesn tienrs b eaanl e
agreewenims es b bpesweect or .

Il ndep ePnodneBrrto d u(clePrm®g )i v antvee s i cheesweeci ovol med
competpt oo,¢iagaceagleen eraandhabte v el opfme n & weanbel reg y
undtehFee e diarR dIfi cvy.
KenfhectTriansmCemp @y TRABG@)o:ver mwaretsh mpany
estabtl @plsidedicom,s torwugpte raammai nnawnglol t(d@e k VvV
andbowd)ecttrrianstnyi rsfsri @ant h awvt 1f orrevhie a ¢ k boofn ke e
Nati Dmanhs mGrsiacdhdaeagiiom@@dmnecti ons.

Enerfgy bdmalecdios pletseo lenttliganygalvyil med tdliisnpgut e s
ar i sfirnogme ci smaodriesyt hEnerRegul £Loommy sesrsehtolfi ng
consgmepl ai nt s.

KenWacl|lkElagctBdatikNNEB)ti:¢$ as we ttihh i iwihreg c leenaerr gy
gener ariogMfamMenyBhiwi Ibleachi eevhiedottgbr eparati o
endor s&mémpl e meotaadetoani d @adh ff or heeal i @fdthieon
requirameguni @ ebytrndent er nAtt d mikael rAggye n(cly A EfAQ r
establaofshienest peaelrant .
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POLICY

DISPUTE RESOLULTION
IN THE SECTOR

GDC Steam
Develepment
IPPs L | KENGEN | GENERATION

TRIBUNAL

TRANSMISSION 1l C

SECTOR
REGULATOR

| |1
[Ccustowes ] .

(SouUpgdkgdt ed Least CosRIl aPnd-2801 Devel
Fi.$.21Power Sector Institutional Stru

3.1.3 Current Status of Power Facilities

(1) Geam ating Facilities
Thientercoryrsdalmerdp aadt ot amlst e derdaatpawdl | ¥ 2 0a W
Dec e m0elnda duep B 2MAWo hy d6 20 Mot her2nbddWo fge ot h BM\Wal ,
wi nadn26 MWr ccno g e ne rTéhteioaed.If ecapawad y663dMWwWniog ma l
hydr oflroogmnient er c csryrsedkbyngéd @ c o ti narso Wivyd 5 % hteoteanler gy

supply.
The installed generatingy, Z2adpati MW awdetthbdyeKieaod

MW.
It i s rsotn@&lek arhibd O 1 WawWd Ol kAddi & Unbinthd 0 MW b e e n
oper stiintge OctearbdkerJa2mMuadry 2@ &b e fridrsep,eicnisitveelllyed ¢
Geot her5Bal90iaaMW t he contributi oné%ofatGetohtehlee imad
reporting.

Tab3d.ellG8nerati ngT CalpmacditggyfbyDecember 2013

Installed Effective Contribution
Hydro 820.20 789.90 47.5%
Geothermal 249.90 233.08 14.0%
Thermal(MSD) 564.00 559.35 33.6%
Thermal( GT) 54.00 54.00 3.2%
Wind 5.10 5.10 0.3%
Solar 0.00 0.00 0.0%
Cogeneration 26.00 21.50 1.3%
InterconnectedSystem 1720 1,662.93 100%
Off grid 27.61 21.64
Total Capacity 1,748.16 1,684.56

(SouTecre )Year Power EXM®2adnsi o

[-28



Preparatory Survey on Second Olkaria Geother maHi nPaolweRe pPorotj

2 Transmi ssion and Distribution System

Cur r ¢ hterl ayn s mied swiogs tkab e d weRLMCNKIET RACOGREot abhnsmi ssi
net woz2k0akn\bl3 2 ksM )oaoBd, 8 7 hls nbsefc e 20elodvh i £h4 K md 1l 3R V)
wemne dkeBET RAGDIitIheeeved nuen dkePL O.hBr ansmi ssi on Net wor k i
in Figdre 3.1.3

Thentdiretr inkutwomik etr2, 176k meounits yer b ykeRIL O.h e

net woorksa f6 6 IsfVe e d e mea 0 INmd raonk@li3 kavn 1 1 knwe d i-wan tl a@ gnee s

el s ewihtehceo u nwthreywd é st r ishusbttiadn ons . have been

The tramsudi asapawag,y976 MVA and dihset rcsabgdtaitotimo ne f
wag, MY2A i nwhOoilne 2 h@df&degwees 2,714 MVA and 1,874 M
Kenyamemben hiedstern Africa .PoWhe P oEpAbPoPsSeE A BoP)
i nterconnect & hBEea sttheer nc oAUfsaroirceae sReogfioopnt i mi ze power
devel opameenctoniomi cally and environmentthefyf i xu ®tnd
provision of adequatue,l i deiotpmevecan daafsimb sdamine | i n
a220 WWlcecdocircuitadDDnkVtdouwphhedaircabiOt0 kiVvhd®Ct o i
t o Et,adipermipao stehBeABER.

3.1.4 Electricity Supply and Demand

Theeak masnhkdo weend p watrrdeinidhleas € v eyreaala $ ndi ¢ &t gdr e

. A.,adnd recorded 1,463 MW2@33/alnja xi mecrmoenapsaeodh 04 \3
th the year 2012.

he | oad | dwrhus gitBe eél2.shhowimeg amount of electric
e over the course of time and ihodis echuiosétsb nae rnsa
nstume most Teo rss @ ppattitcerm ns it iromutghout the year.
The supply ener0g88 iGVWhr eiams edl0 130 f8r,mme s7e Bt7i0n gG Wh
increase as shbwnThe Jgrabdwth 3id1.demand can be
nor malowtnhcr eaned d¢ tuirobrasnd u raa leaass e lalgs heo u n tgroyados
transghanoenwil yd ustad uwrhtareye d ci uMi asteddd O .

Totoavle calslt oinmecrrse a Le d 3f8r, ®M@5 i n 2011T hteos e2 ,i 3n3cOr, e9e
can be brimken tdvovwvamat gt e ®; 994 twr bla Ba7eanedal 8 |
increa82, ®31 to 458,544 in rural area

| Ken,yed ectirsiwcppiya e ddud % ft hteotpalpul ahii@mr.edomi nant
oni dédlnep piemrc gme urthe.t i Isittryatteexgtyend | i neisorntderr utra
0 n nneocrteu s t ocammegrsh asalgea so wishur r a n diemmpl ement ati on.
The ureallectrisfcihemes earnapéxdpanandecorcodead umpfti on
SGWRO120F3F &2mM 0 GWh h200 7p dr8iRed eactc el gr awwmbhe

t rit wihtee d aafti losep e piua lpwestei RUrdall e ct r iAfuit ¢ aw hiioiays

di daetxepda na@li mgtacciceisisypaleas as ptrhitemedgg Aot RAOE

3
w

c

i

T
S
0

(¢

OJ—P

31
at
de
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KENYA 132KV-500KV ELECTRICITY TRANSMISSION NETWORK.

\
{

Turkana

/

Marsabit 4 y
¥, e
/] £
i 4
[}

__Loiyangalani l' oo b

II.anu: k 2 .

_______

Legend
#  Substations
®  County Headquarters
| county Boundary
= Kenya Power Lines

- Water Bodies

STATUS OF KETRACO LINES

— Completed
memws  Ongoing

wwwmes Planned

(Source) -2V0TIP8 )( 20
Fi.g. 1TBansmi ssion NéB®&kWkand Kboyae
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Peak Demand Growth
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(Source) Ten Year Pa&Wwerd EX
Fi.§. 2. Day Lobddv E€nkblg,e 2(013)

As fepgional s aN aei srrodbgi leenalo, n sti lsde e ott Ideidg lseaditens
el ectimihmotundcyouhodamgermf§ad % ft otsall @Rsr. itrhgeevi ew
per Nad rscabdiimscr ¢ a s8end3@AWhi 20 11t/&,2507 i1 @WHL 2/ 18o0asThe
regiwabn hsec dnd hcaisstt o mer .

Technical l oss in tramamecoa @@ déand dinsttoit@ut ii
the | ow voltageo#i3s tBreifdh vetsiganre alt i¢hde Ivda 4 bl ooesss
mi ni mi zati on i s reci procated b ymafr ignamnicmiad at g ai
strabaadi psodpreadmngs aursesed in KPLC to reduce | oss:
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Tabl elSBuplpldy EGWekr gy

2009 2010 2011 2012 2013

Generation in Kenya
1. Renewable Energies

1.1. Hydro plant&enGen 2849 2170 3427 3450 4298
IPPTee factory 0.0 0.3 0.4 0.8 0.7
Total Hydro 2849 2170 3427 3451 4299

1.2 Geothermal plantsenGen 903 939 1081 1106 1096
IPP OrPower 276 400 372 392 503

Total Geothermal 1179 1339 1453 1498 1599

1.3 Wind Farms 0.3 16 18 15 14

Total Wind 0 16 18 15 14

1.4 CognerationKenGen

CogenerationPP 4 99 87 100 71
Total Cogeneration 4 99 87 100 71
Total renewable 4032 3625 4985 5063 5983

2. FossilFuels '

2.1 Diesel plant&KenGen 393 335 514 806 533
AGGREKO 914 1096 267 381 261
Diesel plantsIPP 910 1434 1484 1326 1213

Total diesel 2217 2865 2265 2513 2007

2.2. Gas TurbineKenGen 193 145 1 33 27

Total Gas turbines 193 145 1 33 27
Total fossilfuels 2410 3010 2266 2546 2034

Total Domestic Generation kenGen 4338 3605 5041 5410 5968

Total IPP 1190 1933 1943 1819 1788

Total IPP+AGGREKO 2104 3029 2210 2200 2049

Off Grid (REP) 16 19 21 23 27

Global Generation | 6458| 6654 7272 7632| 8045

Plus Imports 30 38 31 37.1 42

Global Supply in Kenya 6489 6692 7303 7670 8088

Less Exports :(Uganda, Tanescq 27 27 31 42 32

Total Resources Available for Consumption i

6462 6665 7272 7628 8056
(Source) Ten Year P&Werd EX

Kenya

3.1.5 Electricity Retail Tariff
Ke ndysae ttaairilinfcfor g cheeatmb cmedgenertat amanainsds isam i but i

andnsusruesst ai ag hiiddddent hrrevemagui refimbtart an s rintdt i ng
di strcomp Kivyg,C. 3THbsSehows the retail el ectrici!
2013 and | ater.
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Tabl e23Be mMamMd EXVéhr gy

2009 2010 2011 2012 2013

HV Customers 430 466 547 548 586

MV Customers 1147 1218 1362 1359 1408
. LV Customers

.1 DomesticCustomers

Dom 1 1254 1290 1424 1520 1645

Total Domestic 1254 1290 1424 1520 1645

3.2. Commecial and Industrial LV Consumers

ww N e

Small Commercial 823 823 904 993 1059
Comm. & Industi CI1 1443 1469 1492 1511 1493
3.3 StreetLighting 15 17 18 16 24
3.4 REP 250 279 307 308 313
3.5 IT Off-peak load 42 37 38 43 22
Total Comm & Industrial = 2574 2625 2759 2871 2911

Total LV 3828 3915 4183 4391 4555
Total End-use Consumption 5405 5599 6092 6299 6549

(Sour ce)Polweenr YEexapansd a4 Pl a

Tabl e3L30 sls.@¥h

2009 2010 2011 2012 2013

Total Energy Consumed in Kenya 6461 6666 7272 7628 8045

Total Enduse Consumption 5405 5599 6092 6299 6549

Total Technical Losses 1057 1068 1180 1329 1497
Technical Loss Rates

High Voltage 3.70%| 3.70%| 3.80%| 4.20%| 4.20%

Medium Voltage 5.80%| 5.70%| 5.80%| 6.20%| 6.20%

Low Voltage 11.18%| 10.96%)| 11.24%| 11.84% | 13.60%

Global | 16.4% | 16.0%| 16.2%| 17.4%| 18.6%
(Source) Ten Year Pa&Wwerd EX

Tabl e4To0.t1lal4 Sal eGWIihy Regi on

REGION 2009 | % 2010 % 2011 | % 2012 % 2013 %
Nairobi 2,898 | 53% | 3,014 | 54% | 3,268 | 53% | 3,315| 52 | 3,507 53
Coast 979 | 18% | 1,027 | 18% | 1,118 | 18% | 1,147| 18 1,134 17
West 867 | 16% | 853 | 15% | 932 | 15% | 1,003| 16 1,056 16%
Mt. Kenya 411 8% 424 8% 467 8% | 494 | 8 539| 8
KPLC Sales| 5,155 | 95% | 5,318 | 95% | 5,785 | 94% | 5,959| 94 | 6,236 94
R.E.P. 250 5% | 279 5% | 307 5% | 340| 5 313| 5
Export 27 0% | 27 0% | 31 1% | 42 1 32 1

(Source) Ten Year P&We&rd EX |
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Tabl e-1Re tlai5l Electricity Tariff Structure
1% Dec 2013 to 30June 2014 | 1% July 2014 to 30 June 2014 1%' July 2014 to NexReview
Tariff Type of Supply Consump| Fixed Energy |[Demand | Fixed |Energy |[Demand | Fixed Energy Demand
Customer | Voltage tion Charge |Charge |Charge Charge |Charge |Charge | Charge |Charge |Charge
V) (kWh/mo | (KSh/mo |(KSh/ (KSh/m |(KSh/ (KSh/mo [(KSh/ (KSh/kVA
nth) nth) kWh) (KSh/kVA | onth) kWh) (KSh/kV | nth) kwh) /month)
0-50 2.50 2.50 2.50
DC Domestic 2400r415 | 51-1,500 | 120.00 11.62 - 150.00 | 13.68 - 150.00 | 12.75 -
Consumers 1500
over 19.57 21.57 20.57
Small Up to
SC Commercial 2400r 415 15,000 150.00 12 - 150.00 | 14.00 - 150.00 13.50 -
cin 4153 2000.00 | 8.7 800.00 | 2,00000 9.45 | 800.00| 2,500.04 9.20 800.00
Cl2 11,000 Over 4500.00 | 7.5 520.00 4,500.00 8.25 520.00 4,500.00 8.00 520.00
ci3 Commercial | 33,000/40, | 15000 | 5 500.00 | 7 270.00 | 55000 7.75 | 270.00| 5,500.04 7.50 270.00
/Industrial | 000 No Limit
Cl4 66,000 6,500.00 | 6.8 220.00 6,500.00 7.55 220.00 6,500.00 7.30 220.00
CI5 132,000 17,000.00 6.6 220.00 17’%00'0 7.35 220.00 17,000.0 7.10 220.00
240.00 - 240.00 - 240.00 -
when when when
_ used used used
Interruptible Up to with DC with DC with DC
Off-peak d 270 and 300 d 300
IT - 2400r 415 | 15,000 an 13 - 13.75 - an 13.50 -
supplies When use VVhZ” When
i use sed with
with SC with SC g o wi
SL Street 240 - 200.00 |10.50 |- 200.00 | 11.25 - 200.00| 11.00 -
Lighting
(Source) Ten Year
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3.1.6 Load Demand Forecast

Theprevli mad demand f or ecasit20madde biams eldC RMP t(h2e0
1370 MW jfnror2eclazsted 3,034 MW in 2018 and 14, 44

case. M2PR 1@82tOhEedhrd Year Power Secti®rm2Bx fharnwvsi on
been updated taking into consideratiwmethe ec

devel opment wusing théreesailktadl e ndatwow ismed@li 3o
growth case (| ow gsrcoentalsrd owi tam df a shte thrighked Vi
capacity demand reqtuhifece memss s Mo Whad-lreeSullt § of
The Model for Anal ysis of Energy Demand ( M£

Atomic Energy Agency (|l AEA) was wused for the

For the |l atest analysi s, some d¢omwl eamemntualt fsal
as the results of a household energy gconsumpt
to all ow tthensr edkirctkiemrya speci fic circumstanc

Tabl ell30ald 6Demand Rd®drRelgast (2014

Low Scenario High Scenario

Year |  Gwh MW Load | 5 winl  Gwh MW Load | i
factor factor

2013 8,045 1,463* 68% 8,045 1,463* 68%
2014 9,265 1,562 67% 7% 9,521 1,606 68% 12%
2015 10,086 1,714 67% 10% 13,310 2,161 70% 35%
2016 11,603 1,963 68% 15% 17,418 2,832 70% 31%
2017 13,641 2,295 68% 17% 24,595 4,062 69% 43%

2018 | 15,882 2,665 68% | 16% 32,564 5,338 70% | 31%

2019| 17,895 3,018 68% | 13% 36,039 5,949 69% | 11%
2020| 21,338 3,580 68% | 19% 41,584 6,894 69% | 16%
2021 | 23,452 3,965 67% | 11% 45,360 7,554 69% | 10%
2022 26,980 4,577 67% | 15% 48,546 8,141 68% 8%
2023 | 31,483 5,346 67% | 17% 52,143 8,808 68% 8%

2024 | 36,836 6,261 68% | 17% 56,655 9,642 67% 9%

(Source) Ten Year Pa&wWwerd Expansion Pl an

3.1.7 Generation ExpansionPlan

Devel opmepleeitismp | e memd @ids i2drBaOn d v e reacloln o mi ¢
gr owtihi ncrtlsountproywwdse maBdurafesengoy be devel ope
wi i hcltudex pl oiotfgaetdtohnp o me o ,ale,n e wearbd 1@ y racneds
conne&Kenggot heountimi esegifoenertgyadibeurrrent
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pl oodotidogdaisnt heouncrreyatnegpor tf wah ¢ gopoewe
ceo untarpyst mat ueglbuThkhegsver ameamtutnlcee dpr oj ect

t oSaptac2fledr mnKemydaao if or

dub|

Kenya

i Nt cc r e amedidtd fed nimwceodanee cou

gr owtdle mawadp r 0] @edid ,exd\W®i 201 8.

meet s

t he

i s

based

hi gh s

Tabl el 3Ddv &l opment of Gehemlhdnoad Capfaeci ¢ryc é ns d
HFO-
AGO- Geo .
Year | Hydro| N. Gas Nairobi Morgbag Import| Bagassq Kerosen thermal Coal Wind| Total
2014 820 0 30 698 0 26 54 593 0 26 | 2,247
2015 820 750 698 0 44 54 730 0 86 | 3,182
2016 820 750 359 0 44 54 800 96| 336| 4,123
2017 820 1089 359 0 44 0 1885 96| 636 5,793
2018 820| 1089 359 400 44 0 2300 192 636 7,568
(Source) -2M0T1P8 ) 2014
Tabl e233h alrlen sotfal | ed Capacity Contributd.i
Geo .
Year | Hydro| N. Gas AGO/ HFO Import| Bagass¢ Kerosene therm Coal| Wind| Total
2014 | 36% | 0% 32% 0% 1% 2% 26% | 0% | 1% | 100%
2015 | 34% | 0% 29% 0% 2% 2% 30% | 0% | 4% | 100%
2016 | 20% 18% 9% 0% 1% 1% 19% | 23%| 8% | 100%
2017 | 15% 14% 7% 0% 1% 0% 35% | 18% | 12%| 100%
2018 | 11% 14% 5% 5% 1% 0% 30% | 25% | 8% | 100%
(Source) -2M0T1P8 ) 2014
8000
N HFO
7000 r
I NGAS
6000 —— KERO
u
5000 BGSE
2 4000 u WINP
3000 !/. A IMPF
I COAL
2000 —H/. -
2000 | | GEOS
, 1 H H H H -
2014 2015 2016 2017 2018 —B—Load

Forecast

Fi.$. 1Démand and
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Tabl e33Be na n7d

SuppEnyh aBhéd dadnrcSeErr m@r i 0
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vear Type Added Total System| Surplus Reserv
(MW) (MW) | (MW) | (MW)

2014 | OLK4 | Geothermal 140

OK1B | Geothermal 140

GULF | MSD 80

TRPH | MSD 83

OP4C | Geothermal 17.6

NG1B | Wind 6.8

NGW?2 | Wind 13.8

OWH2 | Geothermal 12

OWH3 | Geothermal 33 2,247 1,606 641 40%
2015 | KWLE [ Cogen 18

MEN1 [ Geothermal 108

KIWP | Wind 60

AGRK [ Diesel (30)

LNG1 [ NaturalGas 750

OWH4 | Geothermal 30 3,183 2,161 1,022 47%
2016 | KDP1 | MSD (60)

TSVO | MSD (74)

RBA1 [ MSD (90)

KPD3 [ MSD (115)

OK1B | Geothermal 70

PRUW [ Wind 50

KIPW | Wind 100

MERW | Wind 100

COL1 | Coal 960 4,122, 8 1,29 4679
2 0 1| KGT1 [ Kerosene (27)

KGT2 | Kerosene (27)

OLK1 | Geothermal (45)

LTWP | Wind 300

OLK5 | Geothermal 140

SILG | Geothermal 200

AGIL | Geothermal 70

MEN2 [ Geothermal 360

KD1B | NaturalGas 60

TSV2 | NaturalGas 77

RAB2 [ NaturalGas 90

KD3B | NaturalGas 112

SUSG | Geothermal 150

OLK6 | Geothermal 140

AKIG | Geothermal 70 5,793 4,062 1,731 43%
2018 | AGIL | Geothermal 70

EIMP [ Import 400

OK1R [ Geothermal 70

MENS3 | Geothermal 100

COL2 | Geothermal 960

RPeopweerr t

Pro
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SIL2 Geothermal 100
EBU2 | Geothermal 25
SUS2 | Geothermal 50 7,568 5,338 2,230 42%

(Source) -2M0T1P8 ) 2014

It is indicaBedhan Tabl ©l Ralli @ V project i s
generating power itpoo stihtei ognrdiddeai snme@idelt/afratn dge ot her
pl ant projects.

3.1.8 Background validity of the project

(1) Geot her mal devel opment situation and activity
The current status of g eaontdh e @ itmia na tpioowe r ofp |l ge@ o t
resources inatkedglhel 2adh8Tab!| e e 8p dnBiKveenlyya

surface surveys for tghde®t6!0 & svipafleor & noewegdy bbye ggaeno |ion
geochemical and geophysical surveys inhhéeé he reg

1970Based on tkeme pPumesPesti ve areas for geot
foundand then deep exploratory .wkét ai lwed es wrrfid
sur vheayvse choenednuct ed to date at Suswa, Lengonot ,
Bogori a, Lake Baringo, Korosi, Paka and Sil ali.
Magadi , Badl ands, Emwnrdu@dmgagecirak Bag®eaa toemmindle s e
resource patyaatesdli saaitmdker 10, 000 oMWdamd omgi nlh
Kenya Rift sVYalrloeuyg Htrhestn yvawurnt h t o sout h. i Bhe Ol ka
| ocdatbeut 120 km north of Nairobi. The geotherm
Ol karia East ( Ol k atr2i au mli :t79D3 uMIVB=t MW, 1861 WaAMd i a No
(Ol karia I1l: 3 unOltlsamxi 85WdwA= (1OIS5kavyW)a | 11 : 48
Domes (Ol karia |IV: 2, uas$stshawall0i MWES§dIpd®a Mo/ t

V,i socat eetahset and nortdbvefopmeQlaldaimmiea nif \b.r

12600 000 204000 000 210w0

H Proposed Power Stations
E  Existing Power Statons
KenGen Geothermal Licence Areal
M ] s

Figure 2. Map of the Greater Olkaria Geothermal Area showing KenGen'’s concessions area
and the location of present power plants and the planned expansion of Olkaria I
and the new Olkaria IV.

(SouyMaenn(vad@1l2)
Fi g.-BMdlp 8o fe OGrkeaati a Geot her mal Ar ea
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As geotppheviecmala bypeaeabdécitrhheciGovernment of Kenya
hi gh priority t o devel opithented o -6 @yyteedd he pmal alr
comp,am@eot her mal Devel opmentwaCso mpsatiaob |ldirsihlelde da n(d ¢
devel op the countrpyds poevetr h ¢ e maelr agtoeveeor ynrneeenst fpr o

finance to GDC in order to enhance geot her mal
demand for new power iin Kenhyas prhepovwiend sa riyo ad
raise the gemerat0o,0@d MWpomttgm t he current 1,6

slightly over .Bhi7v90pM&n byn@i0d&t ed that the ins
powerssphloaudtd atthly n2W®m®I7 d&Misl Ibiemegni ed out i n Ol k
KenGemd Menengai forisgCoDiC.pl awendd dirn IBarnigngo and
Further more, ingelw oweplllandireidl Ibiyng PP.

Tabl e8I3nslt al |l ed capaci tysionf Kgeenoytaher mal p o\

Field| Devel Il nst a Manufactur gSyst
capac
Tur bin Gener a
Ol karia |[KenGenn45 MW |[Mitsubi Mitsubi ¢Sing
(unit 1, (15 MWHe Yy ndugHeavy | 1fl as
Ol karia |[KenGenl40 MWToshiba|Toibm Sing
(un,59) 4 (70 MW flas
Ol kari a |[KenGenl1l05 MWMitsubi Mitsubi ¢Sing
(35 MWHevy ndusHe ¥y ndudgfl as
Ol karia |[KenGeill5 MW
Ol kari a Orpowg86 MW |Or mat Br ush, Bi na
pl ant an (12+38 | deal
Ol karia |[KenGennl140 MWToshi ba|Toshiba|Sing
(un,i29g 1 (70 MW flas
Tot al 521 MW
Tabl e 3Gdot her mal devel opment plan in
Field Devel ope| Devel opme
1 Ol karia | (un|KenGen 7 MW
2 Ol karia well hfKenGen 70 MW (20
3 Ol karia3) 11 (JI'PP (Or pow¢ 16 MW
4 Ol kari a V Ken Gednl CA 19 MW
5 Ol kari a VI KenGen/ | PP 140 MW
6 Eburru KenGen 30 MW
7 Longonot I, I |Concessione¢ 700 MW
(AGI L; Afri
I nternation
8 Akira | Concessione( 350 MW
( MarPiomweer )
9 Menengai I, | |GDC 1600 MW
10 [Suswa GDC 600 MW
11 |[Kor osi I, 11 ,]GDC 450 MW
12 |[Paka I, 1, | |GDC 500 MW
13 |Si |l al i I, 11 ,]GDC 800 MW
14 |Chepchuk GDC 100 MW
15 |Ar us GDC 200 MW
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16 |[Badl ands GDC 200 MW
17 |[Baringo GDC 200 MW
18 |Bogori a GDC 200 MW
19| Magadi GDC 100 MW
20 |[Emuruangogol a|GDC 650 MW
21 [Namar unu GDC 400 MW
22 |Barrier 1&2 GDC 450 MW
Tot al 7 ,60MW

With respect t o g é&eet hceormmauln i d e/v eolfo pimetngr nati ona

havmeai nl'y c¢comrbi tctoadhEtng etsi®§ mboat i, Et hiopi a, Ke
Tanzani a, )tamdhedgennsda ucti on of geot her mal power
donor commusn®F P rceonncshi sdte v e | )oAT D@ tr i Acgaenn cDye v e | 0 p me
BanlOFI O Depart ment for | Nt,erdElaR op@eah Deves$bme
BanplEUEUropea)n] GUlnlimel andi c | nternati)onFad Devel
(Ilnternati cCoalpoFah&dapan I nternation)aKf VWooper at
(Kreditanstalt )fWNEPWieded auNabtaiuons Enyironment
USAI D/ PowéJ. 8hfernicoya for I nternationalBMey éldop men
Ban&knd sonoiatdidoprivate financing institutions
Chartered and PTS Bank are also availabl e.

3.1.9 Validity of the project implementation and selection

A)The curr emtndsiitostsuecisehectricity sector in Keny
ThEengkericity sectan bhaamrmuebfietmstedlnae 1970 al
attained 1,463 MW as i tTsh emapxoiweuw m sdoeumacned sitrr uz@ 1
hydro power 47.5%,andegeal hprofelr Bowdemu inh

powe source i si nhytderromspooweri nstall ed sbapaaigey ob
el ectrbec¢ tmpea lea sdeurei o uosswdhriocuhg hftr equent |y occur in

to address t hisg adve Hedl ceugsto nissuspupel yainadg adie @ snia n d

new power d aavr ggleynpt meTehdudsth® e x pe otthatteiveh ® p me n't of
geot her madv e nleeg,@my er aios & dies fnaoctt afhfaetctieed by weat
anda istable DPewerop@mendeemrci ally highlighted alc
Val | ey i n Brdadetn gfef rgiecod h eirsmap r.orjeescotuerdc e

2 Devel opméntcy i n Kenya

The ogeafal it h e O\3d0s, c biamr el 08 as a Kenyan,insati onal
to have oinmtt ercroantpet i ti ve power and taheet achrecono
power sector i s r egfaorudnedda ta so nesn Eohfé f$ ihed 30 rpaonjigee gt
t hahte tel ectric power sect ohelsehca ulide ganodwessards o f o rt
mai ntaining economic growt h, ,aindc ri etgdsesb gtelh @ i Cur a
power .AAcgmlrydi ng t o tUped aft \éids iLoena s20 30 st Power D

202333 (MarchwRi0OdB)i ndi cat ens ftolre edaecvhe | poopweern ts op

transmission |ine, the composition of power gel
hydro (3%), nucl ear (11%), di esel (2 %), i mport
coal (22%) .dmd avdidhpdo wWe®%it porreipnagreli um Ter m Pl an 20C
i2018 (MTIRO2®B)4 wdhmocrhe iasccur ately porneldreadyve
comieidt projects and a Ten Year Powetr hM3eéct or E x
202H18 in light of the govgemeneatti prolTlmet e aa
LCPDP expects geot her mal pawohw ecrh  dweovuel | & Pp&iceandtu not f
the electric power to be 4 ewmyKptheCsetdGrpeed hbath t he
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2, 095s MMM leadbout THE %dmert op nsOd tkled gl lvheing he s t
priority in geothémmalhepdwe ie€@&Pdaynasipmearntt ot

t hpel an to achitehbet uéipsitram K@ @ma omi-dld& ®2 i tnr y
terms of 208600 me ,Meyx®wovdemg to another plan A5, 00
Transform Kent Wi ndedlrar Eodfe rb@iyl i an® 01 3, mor e th.
Sshould be newlywidgkrelk bpe dsshhypetdg 40 MW. Again
t heebove bagg&gt bennaal deveilsopbmeinntgridmoeddlday iasnd t |
devel opment projecmatohe®l| wathatWet pewefodevel
Government of Kenya.

B)Country opodinét dapan

Accor dicrogriyt oasspaltiacy e of Japan for Kenya (Apr
infrastructure ananaeanponmdmyntisd ared garedhe@dlta s ¢ pow
is indispensable for amaidmduwlidi heg e rci®mdismaate ehsr o w
that this pr ot taxitd npaotlcihceys owi thapan. Tthhies pr oj
mi tigat atei gh't odnpgeoweonamug pi shphseb a b i t hpdoyweao f
supply in Kenya by construOtkangi a dedt HV@Ah paolwefr

pr ojwddtl al so tchoenctorniobmitceo ffteon wa h t hr ough i mprove
i nvestment <circumstances. Ftuluet i d ri maarté ,0 nt hoifs gpero
eneragy eamearedvablseo ugwbetrcghy wi | | t breendturc bwan eh G

envirobmedeal
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3.2 REVIEW OF GEOTHERMAL RESOURCES INOLKARIA

3.2.1 Geology

(1)) Review of geol ogi cal dat a

Geol ogi cadandlo csepeorett col | ect ed e@dmyang@gTallhlee wdr X.
The contents of thecumleline¢ ctt lea gga dlé cjgiaed il asder uct
by KenGehnhnpwedelscgreiodl ogy, summary ofetwel | dat a an

Tabl e-13o 12l.elct e do fd oceuariengi cal dat a

No.|Data No Document Title Auther/Contens List No.

An Update of Geological Conceptual Model offKandie R., Ronoh I., and Mwamia M./
Geological Conceptual Model

KTO06 13
KTO7 13
KTO8 13
KT09 13

1 KT02 10

ol ]JwWN

KT10 |GeologicalmapGeoRef 13

agasc| ag@i ¢ddle structure model of Ol kari a, i
This model foll owsWihE20g0) aagnddat hest r
egbothiengmew alteratiobnadatd dmialm dd swdlelen
hgge oolfogi cal wasarcrtiuead onwtdedy KenGen in Ap

o O
—~ = N D
H’BV@

I n
(2
i n
Up
(@ Outline of Geol ogy

A egl ogi cal structur e -lmapgeios oghacwn icmoBksg.sedt?

Fig.-3.and 1Ri gan3d. 2generalized stratigraf@hy of Ol
Th@l karia V ar ea piosr wsifiothuhag e@l ki anr ieaa sgeeatnh er mal a

Thel karia geot her mal area is geologically c¢omg
Mau Vol c aPliaus Vol cani cs, Pl at eau TEBrQ@lckdreisa Ol
Vol canics (Omenda, 2000, Laget et al. 2004).

oterozoic Basement Rocks

basemento rock in the area is considered

tassomdi ahed marble and quartzites of the
e far f | acnoknsmoonb wh hiMta ga dfit ,armoa ein t-he sout |
al sector of the Kenya rift, t hies trso.c k s

ction seismic, gravity ando@gedel dbiacselimend 0
okth heBeemnt r al (KHermgya ,r i2f0t0 4 ) .

2) eol cani c

The -MParue formation i s not expgpeareat hinf tt he®c arpsa ibn
of t. The rocks are comp
of S

e r o(cLkasg aatr,e 2d0iOrde)c.t | y

the southern Kenya rif
unknown thickness. The

ar d& htahe cologpentutr aomk st he Ol karia area.
of Ol karia Hill, but are absent i n t
t passes through Ol karia Hill (Omenda
d to ignimbritic and are the main geot
0
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4Pl ateau Trachytes

Pl ateau trachytes encountered in the borehol es
fissure fleolws etxhpaotseadr ei nw t he south and north of
Pl ei stocene age and occurs from about 1000 m t

main rock of the formation baulte® cmiumrar Theaes aHltast,
trachytes occur in the area to the east of Ol
eruptions. These rocks are the host for t he
geot her hdlagfait.el @9 04)

50 karia Basal't

The Ol kamiderbaseasl tt he Uppe
while the formation is absent to the west. Th
pyroclastics and trachytes The formatsi on wvar.i
consideredr et ok aftcar atshe a@l kdraigatye t00elr mal syst e

r Ol karia volcanics i

6) The Upper Ol karia Vol canics

The Upper Ol karia formation consists of comen
ashes from Suswa and Lamgdrydte sv alnada rboaessal a sd niih
from the surface down to about 500 m depth. Co
The youngest of the | avas is the Ol ol butot c¢om
vents for t hease pyyumgl dsatviacss were structuralll
centres occSrfrd wmlgt «al/l forngc tNurLeasgaand 220 0rdi ng struct

PRV A Pt ) ... ... |
. ‘v.": ,.,- 3 - .
| Lty

(SouyYKeeemGen(2014)
Fi®.22.Geol ogi cal structure map of Ol kari a
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-500

-1000
195000 197000 199000 201000 203000 205000
LEGEND
Pyroclastic _ Rhyolite -Trlchyto Unflow Jbownﬂow P
Tuff - Basalt -'mtrullon
(SouyYKeeenGen(2014)
Fi g2l2¥onceptualized geol ogi cal mo d e |

194000 195000 196000 197000 198000

199000 200000
LEGEND

201000

202000 203000 204000 205000

:I Fyrociasstic _ Rhyolite _T"""V“ \Unﬂw Jownﬂaw Outflow
. B e -
(Sou)yKeen Gen(2014)
Fi g21-3%onceptualized geol ogical model
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Tabl2é2@eneralized stratigraphy of Ol kari a

Formation Name Lithology Thickness Characteristic
(m) (Age)
. Comendite lavas and their pyroclastic Superficial
Upper Olkaria . .
Volcani equivalents, ashes , minor basalts ( Surface-500m |(Quaternary)
olcanics Clarke et al.,1990, Omenda, 1998a)
. Basalt flow, minor pyroclastics and
Olkaria Basalt rachytes (Omenda 1998a) 100-500 Cap-rock
Trachytes with minor basalts, tuffs Reservoir
Plateau Trachyte and rhyolites (Omenda 1994,1998a) 1000-2600 (Pleistocene)
Consolidated ignimbrites (Omenda Reservoir
Mau Tuff >2 .
au s 1994,19984a) 600 (Late Miocene)
Pre Mau Formation Trachytes, basalts, ignimbrites unknown Reservoir
Proterozoic Basement Gneisses, schists, marbles and Basement
rocks quartzites(Mosley,1993, Smith and 5000-6000 Proterozoi
Mosley, 1993, Simiyu et al., 1993) (Proterozoic)
Granites, Syenite and Basaltic in Intrusive
. . composition. They occur as dykes and . (Late
Olkaria Intrusion sills cutting through the basement varying Pleistocene-
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