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GoK Government of Kenya =7 B
Deutsche Gesellschaft fur Technicshe
GTZ Zusammenarbeit R A Bl )t
(German Society for International Cooperation)
HH Household HHHF
Hivos Humanist Institute for Development Cooperation | Bi¥l & = —~ =X N &
HSSF Health Sector Service Fund PRI B — R
IBAs Important Bird Areas YR LR M
ICT Information and Communication Technology 15 E Bl
IEE Initial Environmental Examination W BR i 52 B
IGAD Intergovernmental Authority on Development BURF [ BA
IPP Independent Power Producer MANTIEEFES

=7 E AR R F—
7 EALE T LS T 0 /iﬁ b

Z&B
vii

AARTERASE ) 72— A BTkt




HRTE T A B
B HEFERT A AGEXKE
ITCZ Inter-Tropical Convergence Zone BT I I
International Union for the Conservation of o s
IR
IUCN Nature and Natural Resources HESH B BRI
Jcc Joint Coordination Committee aRAELZES
JCM Joint Crediting Mechanism CHEEZ vy ML
JICA Japan International Cooperation Agency [l B b B
JET JICA Expert Team JICA BFZETF— A
Jomo Kenyatta University of Agriculture and RS e — ) ag i o
JKUAT Technology VaE - =Yy XRLRY
KBS Kenya Bureau of Standards =7 R
- e —
KENDBIP | Kenya National Domestic Biogas Programme /;2713%5/\4’ ABAT R
KenGen Kenya Electricity Gnerating Company =T BNt
KETRACO | Kenya Electricity Transmission Company =T kBN
KIRDI :;i?iﬁt(lendustrlal Research and Development br = 7 PSRBT SET
KMD Kenya Metrological Department =7 AR
KNBS Kenya National Bureau of Statistics =7 ERHEE
KPLC Kenya Power & Lighting Company o =7 EE )N Ak
KSh. Kenya Shilling =737 (B
KTDA Kenya Tea Development Agency =T RLARBAR At
KWS Kenya Wildlife Services =T ANt
LED Light Emitting Diode FHIA A
LoU Letter of Understanding N L
LPG Liquefied Petroleum Gas WALA AT A
MC Management Committee EHEAS
MEMR Ministry of Environment and Mineral Resources | ERE=HLEIRE
MHP Micro Hydro Power /KT
MOEST Ministry of Education, Science and Technology | Zk B &2l A
MoE&P Ministry of Energy and Petroleum TRILF—  HHE
MoH Ministry of Health PRbEA
MOU Memorandum of Understanding mE
N . D O HER \
MRGI Minority Rights Group International %?&EE;&OD%%J (R,
NEAP National Environment Action Plan [EZF B A TE) & [
NEMA National Environment Management Authority [E B b PR
NERA Xz’;lho;r?tlyElectrlflcatlon and Renewable Energy E52 (Y Fi A FTRE T S L 2 —
NGO Non-Governmental Organization FEBUR A
National Policy on Environment and - 1
NPED Development BRBT & BAFRIZBI T D EUR
NPV Net Present Value i B L A fiF
NRF Non-Reverse Flow W s A
NWMP National Water Master Plan EZFKER~ AL —TF
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0JT On the Job Training BIGHHE I FZ A E
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PCR Project Completion Report FET TIEHE
PCS Power Conditioner B E A A E
PDM Project Design Matrix ZE/I7}7#4/7FUV
PO Plan of Operations SIS D E
PP Power Package BN =T
PPE Personal Protection Equipment 18 N PR B
PR Progress Report R E
PTA Parents Teachers Association TR BEHIEA
PV Photovoltaic PN DIt
RE Renewable Energy AT R ¥ —
REA Rural Electrification Authority G AT
REMP Rural Electrification Master Plan MEEIE~AF—T T
REP Rural Electrification Programme MEET T T A
RNB Reverse-flow with no Battery i 7, JHE S0
RURA Rwanda Utilities Regulatory Agency VD BN ERLET
RWB Reverse-flow with Battery & e AT Y
SEA Strategic Environmental Assessment RS HUERIE T B A A VU |
SMC School Management Committee FREBEZAER
Stichting Nederlandse Vrijwilligers =2
SNV (Netherlgands Developmenjt Orggnization) A7 o FIHERPTE R
STC Standard Test Condition TEAER BRI
TC Technical Cooperation Bl /)
TERI The Energy and Resources Institute A ¥ Rz v X — &R
ToR Terms of Reference AR
TOT Training of trainers A AAHE
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UNDP United Nations Development Programme [FEL3E BR %8 )
United Nations Educational, Scientific and Sk gy e 4
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WHO World Health Organization i SO fE B B
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EXUCBE T 5 AE
Unit Description
A (Ampere) Unit of current
V (Volt) Unit of voltage
kV (kilovolt) 1,000 volts
W (Watt) Unit of electric power
kW (kilowatt) 1,000 watts
MW (Megawatt) 1,000 kw
Wh (Watt-hour) Unit of energy
kWh (kilowatt-hour) 1,000 Wh
MWh (Megawatt-hour) 1,000 kWh
Wp (Watt-peak) Unit of PV generation output
kWp (kilowatt-peak) 1,000 Wp
MWp (Megawatt-peak) 1,000 kWp

=T EBEARETRLEY—ICLD
WHENETAEE S a7 b iX

AARTERASE ) 72— A BTkt



FHEE T

OfF
I

Hk

— Distribution Lines

Rivers.

[T county

Lot |
®  Dispensary
#  Primary school

JICA B F— AERK

Road

B
k¢

Target Facilities of Solar PV System Installation

Lot 2

Dispensary
Primary school

=7 E e RLF LD

WHEAET LT 0= b

AARTERASH ) 72— o RS



FHETETH

I
T

A =RV /A N/
e

EB1E Fudxzs FOME

1.1 Fudxs MER

IR, 77 U ET U7 RRE R R S L TN O ER STV D, KR, 77D

HIRBAFE~DOREPHEIML TV D, B, FRRRFBEORER LT T2, REMIZIEY

7V AREEMEREPDBT DA E WD, —T5 77U AHUO KR 2 A D RO AR KYE

TS EA~OEHiem ESEL 28T, AEKELR ESELZENTREEEA LN TN,
=7 OMITENC BT DECRITIRIZ W0%FREIZH E->TEY, AP —E2DORNEREITEBW

THETTHS & OREEDRE L 72> T D, M5, ZHTH S OB RIEOIEMIL, AIEIILKZ2+

HUZ B L TWD T2, A 7 FRIEOBENOIRRLEEZ LN TWD, ZD7H, M

BIRMIC L DB R L 25 ETITERHEZET 2RNTH D, o T, HFTEOFIEL L

TII B DOMSLFEIR Td L KEEFEE, /INKIIFEE R £ O RET RV —DE AR

ThdHLBEZDLNTND,

ZOX ) R ERE 2. JICAIL, 200847 A D4y AMICEY r=7TEHE U T X EE

MHEE LT 77V WREHIL COFAFBET RNV —OIEH & KIHRDL T vy =7 ML)
BHEM LTz, TOME, BAMRET R LY —IC X D2 BILHEED 7= D11, H5 ORI fERR
O NIMR DOBANEN R FETHD Z L3RI,

BT, JCAIL, 2009F 4 Ann, F=TEHE U T XEIZET L AR XL —E LD
BUR LR 2R L. BRI R ) OTEY HARETT 2 2 &2 HE LT 177 U REF %
IZBITAHAERBIRAX—IEHT e 774 (EVRAKRPERA =R L) HEEHE] BIO
(77 ) A RBNEICB T DEAENRT RV —ERA T2 7T A (A E) ST
FEHE L7z, AR EIC OV TIE, R E K OMRIERR & KIS e R B o & > TEE L,
A% 2 F O CHII A R A BRI R R L OEES 4 TECX HME (REIHE) 267
5 ARG ERM (232=T 14/ —F—Y AT L :CSS) | BDRESNT, [RED
AR BR Sh, FEEREEH WA 0y hFoYes boEEzZE LS RET
IVERESIT D Z L OEEWMRES L,

FERER A ZITTICALL, 20104E 2 A6 5 AT T =T EICB W T AR KR E
Bl ] ELTCEmTAHI My b uy=y MEMEEHET D & & HIT, FRE X ORI R
Ze PG B AY A 0 L. ST O E ) 3 RIS BT D KB EIE R OIS XA 21T o 1=,

—F, Fe=TETEMINTWDM N F—Ic ko EL7r Y7 b e LT, EESEA TR
1B (UNIDO) ¢ Community Power Center (Energy Kiosk) 7’01 7'J A28 5, Z OF L,
KBTI 2= A IZBNTREDE, KT S A~ 2 BT)72 8 OFAFTRET R L ¥ — % F]
L4727V v REEZMEZEME L, RFEOBTRENEEZFEZIET D & & bICHEIEFEET RS
FERA~OFEY — A RMI L D AT KR L2 BR LT3,

=7 E BAERRTIRLF—IZLD AT E RS ) 7 — = A RS
W EET MR T 0 =7 b —-1-



HETTHEE PASRES BN T
H1E

INLOREERE A, =T BIFOH/EMRET R F—2EH LI ELET L OMEL H
By & LIz Bedirtip /) O EGHICHE JCAITAEMN B 17 oy =7 b 1 =7 EfARTRET R /L%
—FRIC L AT EEE e = N BEETHI L L LT,

1.2 HEY

121 B

F=TEROEEOE 2N LS D0, mAEMRT X =2 R Lo E T T VR EN
et DV ORI/ S TECE D)) T 4 =K o= <3/ [ g RS

122 ulxzr FEE

RECHBIZ I DA FTRET R X —F I K 2T ENET VAL, AHRRE O iR
A=A EICHEY D,

123 R
IaY = MERE FIORT,
1) "M ey ey MU T, RECHEIC IS T D PREESRR O K EHEIC X
LEACOFERET VDB IND,
2 Mmry bFrY=r M@l T, REMHIRICE T 2578063 O KGR EIC XL
HEDOFERET LNEEIND,
(3) REA (MiF&EALIT) /MOE&P (T R/LF¥— « fHIHE) IZBWT/IKI), A A H A
BIORNEFA L0y =7 NOSERE NN ET 5,
(4) FHAEFRRTZ R AT —IZLHMFEET AN =T ENTELT 5720 OBEER - i
BT 2 EN TN,

13 Hi5EAOTR

131 M=

M EARIE, =T BUFAEE L7z [Kenya Vision 2030 . 3 KT MoE&P 23ERK L 7= 2014 4F 6
HEER O [HFZ3AVX—BOR () J 128\ T, REFZHFEO—2L LTERY EFb5nTna,
BRAOEERT, HEERFOFHBEL L0 =7 EHEOER KRR B2 & > THRARN AR
D—>TdH D, Vision 2030 DH T, 2030 4 F TICELR~DOHERiE 100% &35 2 L3, EFHE
D—2L LTHITFHLNTWD,

TR =30 =B OFATHO T T, REA MBI O FEREE TH 5,

=7 E BAERRTIRLF—IZLD AT E RS ) 7 — = A RS
W EET MR T 0 =7 b —2—



FHEE T

ofF
i

vy SO
1w

Abbreviations:
ERC: Energy Regulatory Commission
KNEB: Kenya Nuclear Electricity Board

KenGen: Kenya Electricity Generating Company

GDC: Geothermal Development Company

IPP: Independent Power Producer

KPLC: Kenya Power and Lighting Company
KETRACO: Kenya Electricity Transmission Company

REA: Rural Electrification Authority

DISCOs: Distribution Companies

‘CONSUMERS

Hidit ;. “5000+MW by 2016 Power to Transform Kenya”, MoE&P, Page 5

B 131 7=7IZBT D= RNF—5 B OTATHERM

REA X, BRA~DHHiZ 100%I27 %5 &9 EFEAEZER ST 5720, 2006 40 T 1 /LF — B
BIZHASNT, 2007 FI2HE R Lo B b 2 HEET 2 TR CTh 5, BIRICHES LTV D
REA OREIL, kDY Th 5,

a) MFETmT T LAOTHROER

by HGEIT 0T T LDV AE—TT L DFKIE L B

) HIGFET v ST LAOEEEEHRE

d) AR RLX —EIROFAIEE L B, BXIW

e) MIFBLDT-DDFFRANARDFHMmEE, AFL, FEDEH

132 HFHELOBR

1) F B OEAHR

EFEMFHC L2 FROBENMELUTIRT, REOFEERIL, 2009 FRAOF RIS L
T2R2I%ELR>TND, aTHT T A A0 Y T 4 TREBIEOFEHLUT & 725 T D,
B EWERIZEES TH S Nairobi 77 T 4 D 72.4%, i HIKWELRIL Turkana b 7 > 7 «
D24%EL72->TND,

=7 E AT R LF—IZLD HALEMRASH | o — = o it
WHEET MR T =7 b —3—



N it =t o 3
FRE TR E PARZE S ANL i
Para =~
o1
) Electrification Electrification

Rank County Rate Rank County Rate

IE 1 |Nairobi 72.4% 24 |Trans Nzoia 8.9%

i 2 |Mombasa 59.0% 25 |Kisii 7.8%

) / 3 |Kiambu 53.0% 26 _|Marsabit 7.5%

5 4 |Kajiado 39.8% 27 |Elgeyo Marakwet 7.2%

i f 5 |[Nakuru 34.0% 28 [Vihiga 7.0%

e . 6 |Uasin Gishu 27.9% 29 |Nandi 6.4%

7, i 7 |Nyeri 26.3% 30 |Samburu 6.2%

A l Kenya average 22.7% 31 |Nyamira 6.1%

8 |lsiolo 18.5% 32 |Busia 6.0%

9 |Kisumu 18.3% 33 [Makueni 5.9%

0 |Laikipia 17.7% Narok 5.9%

1 [Lamu 17.0% 35 |Kakamega 5.6%

i Machakos 17.0% 36_|Migori 5.3%

i\_ 13 |Kilifi 16.7% 37 |Kitui 4.8%

i T " 14 |Kirinyaga 16.4% 38 |Bungoma 4.5%

i [ Fraa 15 |[Taita Taveta 15.0% 39 |Bomet 4.3%

] o 16 |Embu 14.9% Siaya 4.3%

17 [Muranga 14.0% 41 |Wajir 3.4%

18 |Meru 13.1% 42 [Homa Bay 3.3%

19 |Kericho 11.8% 43 |Tharaka-Nithi 3.0%

g 20 |Garissa 11.6% 44 |West Pokot 2.6%

5 21 |Kwale 10.6% 45 [Mandera 2.5%

22 |Nyandarua 10.5% Tana River 2.5%

23 |Baringo 9.6% 47 |Turkana 2.4%

Hi#i : Kenya County Fact Sheets Dec 2011/Kenya Open Data (http://www.opendata.go.ke/) (JICA BEfHZF— LfREE)
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Kenya hydro potential resources are too far
from off grid loads to be economically tapped.

[ ) Targets
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[ Grid and Off grid
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Hidlt : Rural Electrification Master Plan (REM 2009), “Final Report Volume 1 — Main Report, Figure ES-3” and
“Presentation of the Master Plan and the Five-year Action Plan (2009 — 2013) on 15 August 2009, Page 24”
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(2008/09 — 2012/13) Tid, 2012/13 ZFHFEEE £ TIZ AT O FEENMHR D

26,177 D, 22,998 (90%) NEALSNDHEHETH 5,

Bz LTI

T, EEAMER OEILRIL 84%ICHE o> T D,
* 131 AkMEHROEN (2014 5 6 ARER)
(AT - g%
No. Public Facility Electrified Non Electrified Total
l. Main Public Facilities
1 | Trading centre 9,174 2,868 12,042
2 | Public Secondary Schools 7,879 335 8,214
3 | Health Centers 3,905 768 4,673
Sub-total | 20,958 3,971 24,929
84.1% 15.9% 100.0%
Il. | Other Public Facilities
4 | Primary Schools & Nursery 15,157 6,065 21,222
5 | Administrative Offices/ Police Posts 2,674 2,197 4,871
6 | Water Project/ Boreholes/ Beaches 1,967 1,784 3,751
7 | Tea Buying centers/ Coffee Factories 2,227 1,189 3,416
8 | Social Halls/ Churches & Mosques 8,039 5,956 13,995
Sub-total 11 30,064 17,191 47,255
63.6% 36.4% 100.0%
51,022 21,162 72,184
Total (I+11) 70.7% 29.3% 100.0%
Hih : REA (JICA BEFi5F — AfFE)
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(1) PDM

PDM Version 1.0, June 2012
PDM Version 1.4, November 2012
PDM Version 2.1, December 2012
PDM Version 3.1, October 2013

(2) PO

Plan of Operation ver.1.0, June 2012
Plan of Operation ver.1.1, November 2012
Plan of Operation ver.2.1, October 2013
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OBJECTIVELY VERIFIABLE INDICATORS

Achievement

Overall Goal: Rural electrification models using renewabl

e energy are disseminated in the country to improve the

quality of Kenyan’s life.

1. Number of public facilities who apply and follow the
model has increased all over the non-electrified areas in
Kenya.

1. Developed model will be applied in REA project
2015 / 2016. For technical model, the 48 V system was
installed in two public facilities in Baringo County in
January 2015.

2. Dissemination structure of national
governmental agencies is established.

and county

2. MOU on O&M for dispensaries is expected to be
signed between REA and MoH. For primary schools, REA
opted not to sign MOU with MoEST, however, ideas on
O&M budget are being developed between REA and
MOEST.

Project Purpose: Rural electrification mode

Is using renewable energy are established

1. The developed guidelines and manuals are applied to the
projects implemented by REA and MoE&P (C/P).

1. In the solar PV project that REA carries out in
2014/2015 and 2015/2016, guideline and manual prepared
in this project are expected to be adopted.

2. The Outputs of the Project are incorporated into
implementation of REA Annual Renewable Energy Work
Programme (Performance Contract).

2. In 2015/2016 Annual Renewable Energy Work
Programme of REA, implementation of the demonstration
project using developed model will be written.

3. Renewable energy facilities installed by the Project are
operated and maintained properly with sustainable.

3. There was a clause on O&M in the handover
agreement from JICA to REA.

4. Implementation structures of national/county governmental
agencies and local stakeholders are established.

4. Implementation structures of national/county
governmental agencies and local stakeholders were
established. According to the changes in external
conditions, REA will modify the structures.

5. Variety of expertise in renewable energy is increased
among members of C/P (C/Ps).

5. Technical transfer on MHP, Biogas and Wind were
conducted to the counterpart. Expertise is increased among
member of CPs.

Output: I. A practical model for PV electrification of health service institutions in non-electrified areas is developed
through pilot projects.

0. Alllevel
0-0 All sub-group working members for Output 1 | 0-0
participate monitoring at least twice as a monitoring team | Lot 1: 3 times

member.

Hannington (2 times llkilnyeti; financial training,
Olkinyei: technical)

Colleta (1 time Olkinyei) monitoring

Lot 2: 1 time

Hannington (1time to 3 dispensaries) baseline survey

0-1 Monitoring trainings for the monitoring team members | 0-1

including both technical and environmental/community | Lot 1: 5 times

development staff at REA and MoE&P are provided based on | Lot 2: 2 times

their Objective & Achievement Sheet through OJT; On the

Job Training.

0-2 At least 3 monitoring team members achieve their | 0-2 3 monitoring team members achieved their

objectives through trainings. Achievements are confirmed by
trainee’s self-assessment and evaluation by Japanese Experts
(JEs).

objectives through trainings. Objective & Achievement
test was carried out.

0-3 PV electrification, operation and maintenance manual
for health service institutions with battery charging business is
prepared for C/Ps including user manual and accounting
manual.

0-3. Guideline (manual) and user manual were prepared.
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0-4 At least 2 people from health institution and
management committee as well as the operator of charging
center are trained to have accurate understanding and to be
able to conduct proper O&M of PV facilities including
disposal of solar panels, batteries and toxic materials.

0-4.

Lot 1:

Olkinyei: O&M1: 7, O&M2: 15

llkilnyeti: O&M1: 5, 0&M2: 10, O&M3: 5
Lot 2:

Latakweny: 5

South Horr: 3

Angata Nanyukei: 3

1. National Level

1-1 Collaboration among relevant governmental agencies is
started and maintained at national level to support the
establishment and dissemination of the model.

1-1. Information sharing meeting was carried out among
MOoEST, REA and MoE&P twice. The first meeting was
on Mar. 14, 2014 and the second was on Jan. 19, 2015

1-2 Key criteria of the site selection are analyzed and
established and sites for Lot 1 and Lot 2 are selected
accordingly.

1-2. Sites for Lot 1 and Lot 2 were selected according to
the following criteria.
+ Not near to the existing grid line
+ Not belonging to private or mission
+ Not overlapping with candidate sites of other donors
+ Confirmed safe security environment

2. County/Sub-county Level

2-1 Collaboration among C/Ps, county and sub-county
medical officers is started and maintained to the level of
supporting the establishment, operation and maintenance of
the model.

2-1. Information sharing meetings were carried out among
County education department, REA and MoE&P twice in
2014. Narok County: Jun 16 and Nov. 11, Samburu
County: Jun.19 and Nov.14.

3. Local/lnstitutional Level

3-1. The target health institutions secure the money from
battery charging business and other financial source(s) for
sufficient maintenance cost such as future purchase of
batteries.

3-1. Draft MOU between REA and MoH is under
examination of the Attorney General. Agreements on
O&M which secure the budget for future replacement will
be signed between County health department and REA.

3-2. Periodical monitoring is carried out by the monitoring
team at least 3 times for Lot 1 and twice for Lot 2.
Satisfaction for the system is conformed through monitoring.

3-2.
Lot 1: 5 times
Lot 2: 2 times

3-3.  Awareness raising activities on installed solar PV
systems at target health institutions and communities are held
at least 3 times for each Lot 1 sites and 2 times for Lot 2 sites.

3-3.(2014.8.31)
Lot 1: 9 times
Lot 2: 6 times

Output 2: A practical model for PV electrification of schools

in non-electrified areas is developed through pilot

projects.

0. All level

0-0 All sub-group working members for Output 1 | 0-0
participate monitoring at least twice as a monitoring team | Lot 1: 2 times

member.

Colleta (lltumtum,Olemoncho) monitoring

Hannington (Iltumtum,Olemoncho) technical monitoring
Lot 2: 1 time

Hannington (3 schools) baseline survey

0-1 Monitoring trainings for the monitoring team members
including both technical and environmental/community
development staff at REA and MoE&P are provided based on
their Objective & Achievement Sheet through OJT.

0-1
Lot 1: 5 times
Lot 2: 1 time

0-2 At least 3 monitoring team members achieve their
objectives through trainings. Achievements are confirmed by
trainee’s self-assessment and evaluation by JEs.

0-2. 4 monitoring team members achieved their objectives
through trainings. Objective & Achievement test was
carried out.

0-3 PV electrification, operation and maintenance manual
for schools with battery charging business is prepared for
C/Ps including user manual and accounting manual.

0-3. Guideline (Manual) and user manual were prepared.
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0-4 At least 3 people from school and management
committee as well as the operator of charging center are
trained to have accurate understanding and to be able to
conduct proper O&M of PV facilities including disposal of
solar panels, batteries and toxic materials.

0-4

Lot 1:

lltumtum: O&M1: 35, O&M2: 4
Olemoncho: 0&M1: 30, 0O&M2: 10
Lot 2:

Marti: 7, Tuum: 10, Illaut: 3

1. National Level

1.-1 Collaboration among relevant governmental agencies is
started and maintained at national level to support the
establishment and dissemination of the model.

1-1. Information sharing meetings were carried out among
MOEST, REA and MoE&P.

1.-2 Key criteria of the site selection are analyzed and
established and sites for Lot 1 and Lot 2 are selected
accordingly.

1-2. Sites for Lot 1 and Lot 2 were selected according to
the following criteria.
+ Not near to the existing grid line
+ Not belonging to private or mission
+ Not overlapping with candidate sites of other donors
+ Confirmed safe security environment

2. County/Sub-county Level

2.-1 Collaboration among C/Ps, County and Sub-county
education officers is started and maintained level to support
the establishment, operation and maintenance of the model.

2-1. Information sharing meetings were carried out among
County education department, REA and MoE&P twice in
2014. Narok County: Jun 16 and Nov. 11, Samburu
County: Jun.19 and Nov.14.

3. Local/lnstitutional Level

3-1. The target schools secure the money from battery
charging business and other financial source(s) for sufficient
maintenance cost such as future purchase of batteries.

3-1 O&M budget for solar PV system is still under the
discussion among REA, MoEST and the other
governmental institutions.

3-2. Periodical monitoring is carried out by the monitoring

3-2.Lot 1: 5 times

team at least 3 times for Lot 1 and twice for Lot 2. | Lot 2: 2 times
Satisfaction for the system is conformed through monitoring.

3-3.  Awareness raising activities on installed solar PV | 3-3.

system at target schools and communities are held at least 3 | Lot 1: 9 times
times for each Lot 1 sites and 2 times for Lot 2 sites. Lot 2: 6 times

Output 3: The Capacity of REA MoE&P to undertake project using MHP, Biogas and Wind technologies is

enhanced.

3-1. OJT is conducted with at least 2 C/Ps for each renewable
energy technology through manual development.

3-1.

MHP: 3 (Mr. Semekiah Ongong’a, Ms. Judith Kimeu, Mr.
Anthony Wanjara)

Biogas: 2 (Ms. Caroline Kelly, Mr. Gilbert)

Wind: 2 (Mr. Hannington Gochi, Ms. Colleta)

3-2. Manual Development Committee is established and holds
meetings at least twice for each renewable technology (MHP,
Biogas and Wind).

3-2. Manuals (guidelines) were developed . Manual
Development Committee was established in October 2014.

3-3. Manuals are adopted and utilized by relevant ministries,
governmental agencies and County/Sub-county offices.

3-3. Manuals (guidelines) will be used by staff of REA and
MoOE&P.

3-4. Seminar and training for technical transfer are conducted
for C/Ps based on their Objective & Achievement Sheets.

3-4.

MHP : 1time
Biogas: 1 time
Wind: 1 time

3-5. At least 6 C/Ps achieve their objective through training.
Achievements are confirmed by trainee’s self-assessment and
evaluation by JEs.

3-5. Objective & Achievement tests were carried out.
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3-6. At least one pre-feasibility study document for future
practical model for MHP, Biogas and Wind is prepared.

3-6. Progresses of simple pre-F/S are:
MHP (100%), Biogas (100%), Wind (100%).

Output 4: Necessary policy and institutional frameworks for
recommended.

rural electrification using renewable energy are

4-1. International workshop is held to share the results of the
project (e.g. EAC conference).

4-1. International workshop was held in February 2015.

4-2. Technical transfer workshops for C/Ps are held 3 times.

4-2. total 3 times

Solar PV: 1 time (27th Sept 2013)
MHP/Biogas : 1 time (25th Oct 2013)
Wind : 1 time (15th Nov 2013)

4-3. Recommendations for C/P to implement the effective
electrification by renewable energy are provided to be
reflected on their rural electrification policy.

4-3. Recommendations were finalized.

JICA 5 F— L ERK

# 2.1.2 PDM TEBHIE B OZERCIRIL

Activities

Progress

(1) Chapter in PCR

(2) Summary of the report

(3) Progress (4) Progress Confirmation Date

For Preparation

1 Set up a Working Group (WG) consisting of 3 sub- 1213
groups for Outputs 1, 2 and 3, with clarified roles and (2) Member of Working Group is updated at JCC 2™
functions of the counterpart personnel. (3) 100% (4) 2013/10/3
For all Outputs
1. A weekly project status report is prepared and shared (1)2.1.6and 3.1
by both C/Ps and JEs. (2) The weekly project status has been shared
(3) 49 times (4) 2014/12/8
2. Monthly project meeting is held by REA. (1)2.1.6and 3.1
(2) Minutes of meeting are attached on Attachment B-
2.
(3) 13 times (4) 2014/12/9
. . . (1) 2.16
Progress report is prepared by J_ES including the . (2) “Progress Summary Table” is prepared in PCR, as
3. progress summary table according to PDM to monitor . .
and report the progress of indicators to achieve outputs well as the previously submitted progress reports.
P prog PUSS-1" 3y 10096 (4) 2015/2/6
1 For Output 1 (The Health service institution Model)
1-1 National Level
. . . . 1221
Review _pgllc!es, studies, surve_ys gnd _pro!ects re_lated (2) The number of solar PV installations at public
1-1-1 to electrification of health service institutions using e .
Solar PV facilities is summarized.
' (3) 100% (4) 2014/12/8
Organize a progress and information sharing meetings (1) 254 / Attachment B-3
. . . 2) Meeti ith JET, REA, MoE&P MoH h
with REA, MoE&P, and MoH at least twice to discuss ) eetl_ngs wit J. OE&P and MoH have
1-1-2 . . L . been carried out twice.
on model establishment and dissemination at national
level (3) 100%
) (4) 2015/2/6
Prepare policy recommendations with institutional (1)52
1-1-3 pare poficy (2) Recommendation for health institution model is

framework to promote the health institution model(s).

summarized.
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Activities

Progress

(1) Chapter in PCR

(2) Summary of the report

(3) Progress (4) Progress Confirmation Date

(3) 100% (4) 2015/2/6

Prepare a proposal for the disposal of solar panels,

(1) 2.13.7
(2) A proposal for the disposal of solar panels,

1-1-4 batteries and toxic materials according to the current batteries and toxic materials was prepared
conditions and regulations (3) 100% (4) 2015/2/6 prepared.
1-2 County/Sub-county Level
(1) 2.5.2 / Attachment H-3
Account book and cash flow statement are submitted to | (2) Account books and cash flow statements are
1-2-1 County Medical Officer(s) of the project sites at least submitted for all the pilot project sites.
twice for Lot 1 and once for Lot 2. (3) Lot 1: 100% (4/4) Lot 2: 100% (3/3)
(4) 2015/2/6
(1) 2.5.2 / Attachment H-3
1.9-2 O&M reports are submitted to County Medical (2) O&M reports were made and submitted.
Officer(s) twice for Lot1 and once for Lot 2. (3) Lot 1: 100% (4/4), Lot 2: 100% (3/3)
(4) 2015/2/6
. . . . . (1) 2.5.4 / Attachment B-4
Organize a progress and information sharing meetings (2) Mestings with JET, REA, MoE&P and
with REA, MoE&P (monltor_mg teaf“ members), ar!d County/Sub-county medical officers were carried out
1-2-3 County and Sub-county medical officers at least twice twice
to discuss on model establishment and dissemination at 3) L(.)t 1: 100%. Lot 2: 100%
County/Sub-county level. @) 2015/2/6 ' '
(1) 2.2.3 / Attachment G-2
194 Conduct the baseline survey at the target facilities and (2) Baseline survey was conducted at all the pilot
surrounding communities project sites.
(3)Lot 1: 100% (2/2), Lot 2:100% (3/3) (4) 2014/2/28
Conduct capacity & needs assessment of County/Sub- 1) 224
1-2-5 county medical officers in terms of renewable energy (2) Capacity & needs assessment has been conducted.
utilization and dissemination. (3)Lot 1: 100%, Lot 2 100% (4) 2015/2/6
1-3 Local/Institutional Level
. 1)2.24
1-3-1 fsn:i:llfr:i(t:?ezaz:g f;hr:ies(:;f:szfzgzm of target (2) Capacity & needs assessment has been conducted.
) (3)Lot 1: 100%, Lot 2: 100% (4) 2015/2/6
1) 2.6.3
1-3-2 Sustainable financial plan is prepared. (2) Financial model is presented.
(3) Lot 1: 100% , Lot 2: 100% (4) 2015/2/6
Sufficient financial trainings for the operator of (1)2.44and 2.5.1
1.3-3 charging center, staff of health institution, and (2) Sufficient trainings were done.
members of management committee are provided (3) Lot 1: 100% (2/2), Lot 2: 100% (3/3)
through lectures and OJT. (4) 2014/9/15
(1)25.2
13-4 The operator of the charging center accurately records (2) All sites record daily sales.
daily sale. (3) Lot 1: 100% (2/2), Lot 2: 100% (3/3)
(4) 2014/12/8
(1) 2.5.2 / Attachment H-3
Assigned nurse, a treasurer and a chairperson of the (2) Account books and cash flow statements are
1-3-5 management committee accurately records an account submitted for all the pilot project sites.

book and cash flow statement.

(3) Lot 1: 100% (4/4) Lot 2: 100% (3/3)
(4) 2011/12/8
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Activities

Progress

(1) Chapter in PCR

(2) Summary of the report

(3) Progress (4) Progress Confirmation Date

Assigned nurse and a chairperson of the management

(1) 2.5.2 / Attachment H-3
(2) O&M reports were prepared.

1-3- .
36 committee prepare O&M reports. (3) Lot 1: 100% (2/2), Lot 2: 100% (3/3)
(4) 2015/2/8
Identify and to obtai t with th (1263
en 'Ty and manage 9 ° . ain agreemen _W' . € (2) Draft MOU is under examination of the Attorney
1.3.7 agencies and/or organization to provide financial General
support to sustain the model according to the income (3) 80%
by battery charging system. (4) 2015/2/7
Prepare detailed plans of the pilot projects including 8 E.S?;it:;ddze;jn” and “Sustainable O&M” were
1-3-8 “System design” and “Sustainable O&M” with staff of
REA and MoE&P through OJT prepared and transferred to C/P through OJT.
gh 27t (3) Lot: 1: 100%, Lot 2: 100% (4) 2014/12/8
Organize a stakeholder meeting with the members of (1) 2.4.3 and 2.4.6 / Attachment B-5
1.3.9 management committee and owners of facility to (2) Stakeholder meetings were done at all the pilot
discuss on operation and maintenance at least once for | project sites.
each pilot facility. (3) Lot 1:100%, Lot 2:100% (4) 2014/9/15
Organize an information sharing meeting with users of f\iljt.?n-gs were done with all the medical offices
1-3-10 pilot facility and County/Sub-county medical officer(s) 3) Lotgl' 100% (2/2), Lot 2: 100% (3/3) '
| f h pilot facility. ) ' '
at least once for each pilot facility (4) 2014/9/15
Organize an evaluation meeting with the members of (1) 2.5.5 / Attachment B-6
management committee and owners and users of (2) Evaluation meetings were held at all the pilot
1-3-11 facility, County and Sub-county medical officers at the | project sites.
end of the project period at least once for each pilot (3) 100%
facility. (4) 2014/12/8
For Output 2 (School model)
2-1 National Level
(1)221
9-1-1 Review policies, studies, surveys and projects related (2) The number of solar PV installations at public
to electrification of schools using Solar PV. facilities is summarized.
(3) 100% (4) 2014/12/8
Organize a progress and information sharing meetings (1) 2.5.4 / Attachment B-3
. . 2) Meeti ith JET, REA, MoE&P MOoEST
with REA, MoE&P, and MoEST at least twice to (2) Meetings V\.”t ) . OE&P and MoES
2-1-2 . . . - have been carried out twice.
discuss on model establishment and dissemination at (3) 100%
national level. (4) 2015/2/6
Prepare policy recommendations with institutional (1)52
2-1-3 frarﬂewor:k toy romote the school model(s) (2) Recommendation for school model is summarized.
P ' (3) 100% (4) 2015/2/6
Prepare a proposal for the disposal of solar panels, 8 ilS.? | for the di ! of sol |
. . . . . proposal for the disposal of solar panels,
2-1-4 batteries and toxic materials according to the current . . -
conditions and requlations batteries and toxic materials was prepared.
g ' (3) 100% (4) 2015/2/6
2-2 County/Sub-county Level
(1) 2.5.2 / Attachment H-3
Account book and cash flow statement are submitted to | (2) Account books and cash flow statements are
2-2-1 County Education Officer(s) of the project sites at least | submitted for all the pilot project sites.

twice for Lot 1 and once for Lot 2.

(3) Lot 1: 100% (4/4) Lot 2: 100% (3/3)
(4) 2015/2/6
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Progress

(1) Chapter in PCR

(2) Summary of the report

(3) Progress (4) Progress Confirmation Date

O&M reports are submitted to County Education

(1) 2.5.2 / Attachment H-3
(2) O&M reports were made and submitted.

2-2-2 . i
Officer(s) twice for Lot1 and once for Lot 2. (3) Lot 1: 100% (4/4), Lot 2: 100% (3/3)
(4) 2015/2/6
. . . . . (1) 2.5.4 / Attachment B-4
Organize a progress and information sharing meetings (2) Mestings with JET, REA, MoE&P and
with REA, MoE&P (momtorm_g team_members), and County/Sub-county education officers were carried
2-2-3 County and Sub-county education officers at least out twice
twice to discuss on model establishment and (3) Lot 1.' 100%. Lot 2 100%
dissemination at County/Sub-county level. 4 2015/2/6 ' '
(1) 2.2.3 / Attachment G-2
994 Conduct the baseline survey at the target facilities and (2) Baseline survey was conducted at all the pilot
surrounding communities project sites.
(3)Lot 1: 100% (2/2), Lot 2:100% (3/3) (4) 2014/2/28
onduct capacity & needs assessment of County/Sub- 2.
Cond ity & need fC /Sub 1)2.24
2-2-5 county education officers in terms of renewable energy | (2) Capacity & needs assessment has been conducted.
utilization. (3)Lot 1: 100%, Lot 2 100% (4) 2015/2/6
2-3 Local/Institutional Level
. 1)2.24
2-3-1 f(;)n:(rj]:fr:i(t:?ezaz:g j‘azz;gf dz;srssessment of target (2) Capacity & needs assessment has been conducted.
' (3)Lot 1: 100%, Lot 2:100% (4) 2015/2/6
(1) 2.6.3
2-3-2 Sustainable financial plan is prepared. (2) Financial model is presented.
(3) Lot 1: 100% , Lot 2: 100% (4) 2015/2/6
Sufficient financial trainings for the operator of 8 g;ﬁcﬁzgti;;m s were done
2-3-3 charging center, staff of school, and members of (3) Lot 1: 100% (2/2? Lot 2- 1000'/ (3/3)
management committee are provided. 4 2014/'9/15 0 ' ’ 0
(1)25.2
934 The operator of the charging center accurately records (2) All sites record daily sales.
daily sale. (3) Lot 1: 100% (2/2), Lot 2: 100% (3/3)
(4) 2014/12/8
(1) 2.5.2 / Attachment H-3
Head teacher, a treasurer and a chairperson of the (2) The account book and cash flow statement were
2-3-5 management committee accurately record an account prepared.
book and cash flow statement. (3) Lot 1: 100% (2/2), Lot 2: 100% (3/3)
(4) 2015/2/6
(1) 2.5.2 / Attachment H-3
3.6 Head teacher and a chairperson of the management (2) O&M reports were prepared.
committee prepare O&M reports. (3) Lot 1: 100% (2/2), Lot 2: 100% (3/3)
(4) 2015/2/6
. . . (1) 2.6.3(4)
Identlfy and manage t(_) ok?taln agreer_nent_wnh _the (2) O&M budget for solar PV system is still under the
agencies and/or organization to provide financial . . L
2-3-7 . . : discussion among governmental institutions.
support to sustain the model according to the income (3) 50%
by battery charging system. (4) 2015/2/7
Prepare detailed plans of the pilot projects including g; Elsgliter:]ddze.;sn" and “Sustainable O&M” were
2-3-8 “System design” and “Sustainable O&M” with staff of A 9

REA and MoE&P through OJT.

prepared and transferred to C/P through OJT.
(3) Lot: 1: 100%, Lot 2: 100% (4) 2014/12/8
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Activities

Progress

(1) Chapter in PCR

(2) Summary of the report

(3) Progress (4) Progress Confirmation Date

Organize a stakeholder meeting with the members of
management committee and owners of facility to

(1) 2.4.3 and 2.4.6 / Attachment B-5
(2) Stakeholder meetings were done at all the pilot

2-3-9 discuss on operation and maintenance at least once for | project sites.
each pilot facility. (3) Lot 1:100%, Lot 2:100% (4) 2014/9/15
Organize an information sharing meeting for the users I(\;)eezt::\;s were done with all the education offices
2-3-10 of the pilot facility and County and Sub-county (3) Lot 1: 100% (2/2), Lot 2: 100% (3/3) '
education officer(s) at least once for each pilot facility. @ 2014/'9/15 ° ' ' °
Organize an evaluation meeting with the members of (1) 2.5.5/ Attachment B-6
management committee and owners and users of (2) Evaluation meetings were held at all the pilot
2-3-11 facility, County and Sub-county education officers at project sites.
the end of the project period at least once for each pilot | (3) 100%
facility. (4) 2014/12/8
3. For Output 3 (MHP, Biogas and Wind)
(1) 2.10.1 MHP, 2.11.1 Biogas, 2.12.1 Wind
Conduct inventory and review of existing studies on @) Inveptory and review of existing studies are
1 MHP, Biogas and Wind summarized
» 2109 ' (3) MHP (100%), Biogas (100%), Wind (100%)
(4) 2015/2/6
Prepare guidelines for rural electrification usin (1) 2.104/ Attachment K-1 (MHP), 2.11.4/
pare g . . g- Attachment L-1 (Biogas), 2.12.4 / Attachment M-1
renewable energy (MHP, Biogas, Wind) according to (Wind)
3-2 the contents of the technical trainings in terms of (2) Technical Guidelines have been finalized
quzinnrlnnincizagn, procurement, monitoring and (3) MHP (100%), Biogas (100%), Wind (100%)
) (4) 2015/2/6
(1) 2.10.2 / Attachment K-3 and K-4 (MHP), 2.11.2 /
Attachment L-3 and L-4 (Biogas), 2.12.2 / Attachment
33 Conduct technical training for REA / MoE&P staff on M-3 and M-4 (Wind)
MHP, Biogas and Wind. (2) Technical transfer through training was conducted.
(3) MHP (100%), Biogas (100%), Wind (100%)
(4) 2014/12/8
(1) 2.10.3 / Attachment K-2 (MHP), 2.11.3/
Attachment L-2 (Biogas), 2.12.3 / Attachment M-2
34 Carry out simple pre-feasibility study focusing on (Wind)
technical examination for MHP, Biogas and Wind. (2) Simple Pre-F/S’s have been finalized.
(3) MHP (100%), Biogas (100%), Wind (100%)
(4) 2015/2/6
(1) 2.10.5 MHP, 2.11.5 Biogas, 2.12.5 Wind
35 Prepare technical recommendation for rural (2) Technical recommendations are summarized.
electrification using MHP, Biogas and Wind. (3) MHP (100%), Biogas (100%), Wind (100%)
(4) 2015/2/6
(1) 2.10.4 MHP, 2.11.4 Biogas, 2.12.4 Wind
36 Collect necessary data and equipment for technical (2) Collected toward finalization of Guidelines.
trainings and development of the guidelines. (3) MHP (100%), Biogas (100%), Wind (100%)
(4) 2015/2/6
(1) 2.10.4 MHP, 2.11.4 Biogas, 2.12.4 Wind
3.7 Hold workshops for stake holders to validate guidelines | (2) The workshops for stakeholders were held.
on MHP, Biogas and Wind. (3) MHP (100%), Biogas (100%), Wind (100%)
(4) 2014/12/8
4 For Output 4 (Policy recommendations)
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(1) Chapter in PCR

(2) Summary of the report

(3) Progress (4) Progress Confirmation Date

(1)5.1and 5.2
41 Implement and monitor the preparation activities of (2) Policy recommendations are outlined.
policy recommendations of Output 1, 2 and 3. (3) 100%
(4) 2015/2/6
Organize workshop(s) on rural electrification models (1) Attachment F-4/2.14.1, 2.14.3 and 2.15
using renewable energy and/or present the results of the | (2) Five workshops were held for domestic
42 project by C/Ps at the domestic or international stakeholders. C/Ps made
conference for information sharing with other presentations at international workshop.
stakeholders and donors in the energy sector of Kenya | (3) 100%
and East Africa. (4) 2015/2/6
(1)5.1and 5.2
. . . (2) Policy recommendations are compiled.
4-3 Compile policy recommendations. (3) 100%
(4) 2015/2/6
(1) 2.14.1,2.14.2 and 2.14.3
(2) County Health officials have attended a solar PV
Initiate and strengthen the concept of Academic-Private | training conducted by “the Project for Capacity
44 Sector Platform in collaboration with JICA Experts of Development for Promoting Rural Electrification
“the Project for Capacity Development for Promoting Using Renewable Energy.”
Rural Electrification Using Renewable Energy.” C/Ps presented at JIKUAT conferences.
(3) 100%
(4) 2015/2/6

JICA B F— AERR
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# 213 WG X 3— (20144 10 AERR)

Project Director

Mr

. N’gang’a Munyu

Ag. Chief Executive Officer, REA

Project Manager

Eng. Ephantus Kamweru

Chief Manager, Renewable Energy Department, REA

Eng. Isaac N. Kiva

Senior Principal Superintending Engineer (RE), MOE&P

Working Group

Mr

. James Muriithi

Senior Engineer, Renewable Energy Department, REA

Mr.

Hannington Gochi

Senior Technician, Renewable Energy Department, REA

Mr.

Anthony Wanjara

Technician, Renewable Energy Department, REA

Ms.

Colleta Koech

Assistant Engineer, Renewable Energy Department, REA

Ms.

Caroline Kelly

Assistant Officer, Renewable Energy Department, REA

Mr. Gilbert Gichunge Training Engineer, Renewable Energy Department, REA

Mr. Semekiah Ongong’a Assistant Engineer, Renewable Energy Department, REA

Ms. Judith Kimeu Assistant Engineer, Renewable Energy Department, REA

Ms. Peninah Karomoh Environmental Scientist, Renewable Energy Department, REA

Mr. Alex Makori Technician, Renewable Energy Department, REA

Ms. Eunice Wambui Economist, Corporate Planning Department, REA

Ms. Lucy Muricho Senior Communications Officer, Communications Department, REA
Mr. Samson Kasanga Assistant Director, Renewable Energy, MoE&P

Mr. Jacob Chepkwony Assistant Engineer, Renewable Energy, MoE&P
Mr. Edwin Owiti Assistant Engineer, Renewable Energy, MoE&P
Mr. Mungai Kihara Engineer, Renewable Energy, MoE&P

Mr

. Dickson Kisoa

Principal Renewable Energy Assistant (RE), MoE&P
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Field Objectives of the project activities and individual goals in the OJT Achievements*
Solar PV (Technical) Desi_gnir_19 a solar PV system 4
Monitoring the performance of a solar PV system 4
Interacting with the government officials of the area and helping understand 4
Solar PV (Monitoring) What.the .project entails _ __
Helping light up the rural areas and also assisting in activities such as phone 5
charging
Determining the area demand and hydro power potentials 4
MHP Designing a MHP system 4
Operating various measuring equipment 5
Designing a biogas system with or without a generator system 5
Biogas Preparing a bidding document including technical specification 5
Monitoring existing systems and conducting analysis of the biogas obtained 5
and conditions of the digester
Conducting pre-feasibility study on wind power technology 4
Wind Conducting wind data analysis 4
Sizing of hybrid systems (wind/solar/diesel) 4

*Achievements corresponding to the above-mentioned individual goals (Score 1 to 5, 1=lowest, 5=highest)

Hidh . BAEER S — ~ (QICABEMZE T — AHE)

REA DKo o Z— 33— N E S EIE L7- HAZER > — b &, Attachment C-4 [ZIRfS7 5,
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1st Year (conducted in Japan)

1) Course Title |Rural Electrification using Renewable Energy

2) Overall Goal |To learn the sustainable planning and managing methodology of renewable energy projects in Japan and
other countries and apply into the policies, development plan and legislative system of Kenya

3) Duration 29th August-14th September 2012

4) Trainees Mr. Anthony Oredo (34), Technician, Renewable Enegy Department, REA

(age) at the time |Mr. Edwin Owiti (30), Assistant Engineer, Renewable Energy, MOE&P

of the training  [Mr. Jacob Chepkwony (31), Assistant Engineer, Renewable Energy, MOE&P

2nd Year (conducted in India)

1) Course Title |Rural Electrification using Renewable Energy

2) Overall Goal |To apply the planning and managing methodology from renewable energy projects in rural India into the
policies, development plan and legislative system of the Republic of Kenya

3) Duration 9th November-22nd November 2013

4) Trainees Mr. Semekiah Ongon'ga (37), Assistant Engineer, Renewable Energy Department, REA

(age) at the time |Ms. Caroline Kelly (34), Assistant Officer, Renewable Energy Department, REA

of the training  |Ms. Peninah Karomoh (31), Environmental Scientist, Renewable Energy Department, REA
Mr. Dickson Kisoa (50), Principal Renewable Energy Assistant, Renewable Energy, MOE&P
3rd Year (conducted in Thailand)

1) Course Title |Rural Electrification using Renewable Energy

2) Overall Goal |To learn the renewable energy technologies and to apply the sustainable planning and managing
methodology of renewable energy projects in rural Thailand into the policies, development plan and
legislative system of Kenya

3) Duration 2nd August-16th August 2014

4) Trainees Mr. Gilbert Gichunge (34), Training Engineer, Renewable Energy Department, REA
(age) at the time |Mr. Hannington Gochi (38), Senior Technician, Renewable Energy Department, REA
of the training  |Mr. Benson Mwakina (47), Senior Principal Superintending Engineer, Renewable Energy, MOE&P
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Nos. of Costin Costin |Date of
Item Units Model KSh. JPY Purchase
Desktop Computers
(computers with anti-virus software) 3|HP 342,000 29 May 2012
Photocopy Machine (with A3/A4 laser
printing and scanner function) 1|S/NFAJ11641 (2020L) 380,000 30 May 2012
Auto CAD 1]LT 2013 95,000 31 May 2012
Projector 1|Epson ESO1 2600 Lumens 56,000 29 May 2012
1500KVA Mercury
UPS 3|Smart 42,000 29 May 2012
GPS 1|Garmin eTrex30 29,907|5 June 2014
Satellite Phones 2|Thuraya XT 255,351 24 March 2014
Refractometer
(for density measurement) 2|RHA-200ATC 13,889(28 June 2014
Refractometer
(for density measurement, Additional) 2|B-012 9,574|29 Sep 2014
Current Meter 1|UC-200V 427,464|27 June 2014
AC/DC Digital Clamp meter 2|KEW MATE 2012R 27,709(20 June 2014
pH Meter 1|M610T 5890{19 May 2014
ORP Meter 1|RM-30P 58,500|27 June 2014
Methane Gas Detector 1| XP-3140 158,400(5 June 2014
Laser Distance Meter 1|GLM 80 19,395|19 May 2014

JICA MR F — I MERL
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Months of Monthly Meeting Main Contents Chaired By

October 2013

. Revised PDM
. Progress report
. Future events/schedule

Mr. Munyu

December 2013

. Progress report

. Confirmation of PDM/PO

. Training in India

. Evaluation of knowledge transfer
. Future events/schedule

Mr. Munyu

January 2014

. Progress report
. Future schedule
. Evaluation of knowledge transfer

Eng. Kamweru

February 2014

. Progress report
. Future schedule
. Evaluation of knowledge transfer

Mr. Munyu

March 2014

. Progress report
. Future schedule
. Progress of assignments from JET

Mr. Munyu

April 2014

. Progress report
. Future schedule

Upcoming counterpart training in Thailand

Eng. Kamweru

May 2014

. Progress report
. Future schedule
. Evaluation of knowledge transfer

Eng. Kamweru

June 2014

. Progress report
. Future schedule
. Optimization of solar designs for Laptop Programme

Mr. Munyu

July 2014

. Progress report

MOU for ownership and maintenance of the project

. Optimization of solar designs for Laptop Programme
. Overview of model
. International workshop

Eng. Kamweru

August 2014

. Progress report

. Ownership and maintenance MOU

. Optimizing solar designs for Laptop Programme
. Overview of the JICA model

. International Workshop preparation and progress

Eng. Kamweru

September 2014

. Progress report

MOU
JKUAT Conference

. International Workshop preparation and progress

Eng. Kamweru

November 2014

. Progress report
. JKUAT Conference
. Finalization of Guidelines

MOU

. International Workshop
. PV Systems Handover

Mr. Semekiah Ongong’a

December 2014

. Progress Report
. International Workshop preparation and progress

MOU

Eng. Kamweru

January 2015
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. Progress Report
. International Workshop preparation and progress

MOU

. Finalization of Guidelines

Eng. Kamweru
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Evaluation Item

Midterm Evaluation

Terminal Evaluation

(October 2013) (October 2014)
1) Relevance high relatively high.
2) Effectiveness moderate fair at present

3) Efficiency low to moderate fair
4) Impact too early to evaluate fair
5) Sustainability too early to evaluate fair
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#2221 MOE&PIZ LD PV VAT LERE LIZALHR L RIEEE
Fiscal Year Public Institutions Total Installed Capacity
(FY) (No.) (kW)
2005/2006 16 39.53
2006/2007 40 158.16
2007/2008 40 158.51
2008/2009 54 64.56
2009/2010 125 260.54
2010/2011 191 430.00
2011/2012 274 524.35
2012/2013 212 439.52
Total 951 2,075.17
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Fiscal Year Public Institutions Total Installed Capacity
(FY) (No.) (kW)
2009/2010 34 53.770
2010/2011 31 69.190
Total 65 122.960
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#223 Lotl TPV VAT LERE LTI-ALHH

S. No. Community County District (Sub-county) | Type of Institution
1 lKilnyetti Kajiado Kajiado Central Dispensary
2 lltumtum Narok Narok North Primary school
3 Olemoncho Narok Narok South Primary School
4 Olkinyei Narok Narok South Dispensary
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#£ 224 Lot2 TPV VAT LAZRE LA
S. No. Community County District (Sub-county) | Type of Institution
1 Tuum Samburu North Samburu Primary school
2 Illaut Samburu North Samburu Primary school
3 Marti Samburu North Samburu Primary school
4 Latakweny Samburu North Samburu Dispensary
5 South Horr Samburu North Samburu Dispensary
6 Angata Nanyokei Samburu Central Samburu Dispensary
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1) Lotl NAmy hFay=r |
1) Lotl XA my hFrdxs Misk

lotl "M my hFXay=r MRz FTEIIRT,

#225 Lotl My hFad=y MER

Lot 1 gk GPS B&

County Community Facility Latitude Longitude (m ASL)
Kajiado lKilnyetti Dispensary S 2.29268 E 37.61312 1,035
Meto* Dispensary S 2.41089 E 36.54955 1,686
lltumtum Primary School S 1.24511 E 35.95778 1,855
Narok Olkinyei Dispensary S$1.18395 E 35.40691 1,973
Olemoncho = Primary School S1.19849 E 35.28584 1,799

Note: m ASL: meters Above Sea Level

* Meto Dispensary was cancelled in July 2013, just before the installation works, due to grid extension.
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2) Lot 1 F&HE L DBREL M Q2RI
Lotl/NAfuy hFayxy FOFKTEMEONTROBRE N ORI 2 #5895 72
S AT 2 SEh U7z, BEEAE R D& TEM M OVEIC T, EEEEY 5 R R
HEOFIEIIHER SN -T2,

(2 Lot28fmy hFEY=s k
1) Lot2/3fmy b7y Mgk

Lot2 "Af ey hFryxs Migzd FRIZRT,

§226 LOtZ/\o/r[j\yl\fn“/“I‘y ]‘m%&h

(New) Lot 2 Sites GPS Altitude

County Community Facility Latitude Longitude (m ASL)
Tuum (Boarzri'nrg?rgchool N 2.14533 E 36.77296 1,426
aut (Boarzri'n”;;”gchool N 1.86749 E 37.24077 785
Samburu | Marti (Boarzri'nrg;”gchool N 1.47290 E 36.71998 1,642
Latakweny Dispensary N 1.54728 E 37.10295 906
South Horr Dispensary N 2.09171 E 36.92031 1,015
ﬁgg;f)akei Dispensary N 1.31809 E 36.67377 2,155

Note: m ASL: meters Above Sea Level
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B L OB EHED B 70 5 FEM R 2 1ERL L7z,
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TE L. BBl e Lz,

ERIEEF OF] AT, ERIFEEIZ#ET 2 PV VAT AORBEZERIRTEXLHTHD, £, —DOD
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[k C &, HEM EOLZMBE N2 H/METE S, 5PV & 27 HFIER IO RA L 2T A K
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T ADELEEIT- T,
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BIE L TEBY, ZOFREOADBINERAZ GO, 77 by Z7HOEFRILNLERRE L EHRN
KEWH, DCA8V Di&et L L,

Bhigg DAM/NIA — 2 EEEIZLY PV T LA BREITIEDD, LoT, AMEEE, LOAMD
FiE & B OEEMEOFHRN, REHIII AR TH D,

(1) PV 7 LA B &EIREITE

BHIGHE CRM Y — o LEEEFE O L0, B2 % L=, Lotl CIXEREORAY »
Mgz, HEmEEERAOERICIVIE LT, Lot2 TiE, 1. 2D Y v MO RKZ \WVERI%
AT CrE/e <, ANRO/NT v MO Z, RO ERELND L0, A vTF & HTHE
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Pvmmmﬂﬁﬁé* Wi, BRELBRENEETH S, £ AMLKEERICB T, 1
WZHHEDO PV AERBICAEDLDELIVLELNDH S, Lo T, R/ILEREIEME & AMLKEOHE
/G\'E \— i;‘éb‘i l/éo

ZOM, AT LRFHIHBE LIZRUIILL T o@Dy,

1) PVAEOWEIZIEL, 2EFEHAFEORDY I, RERMRES BN EEZ AW, 2
EEEEE LD 10%E0,
2) PVEEIEIZBWT, READEFITIZY AT AIERRGHEELE 710% & LTW5D,
’@%ﬁ EOX D IHIEREBUENEH SN TWDONIAHATH S, Lotl, Lot
OFRFTITEEMICIY . BMMOEE COMBEREZBIT D720, VAT A
Kmﬁﬁﬁ%&%ebto_hiw%ﬁLwM@ﬁ+f%5
3) REA OMEBITIXZ PV OBEAAITRD SN TR LT, FEEETE LTS, 8
%\%ﬁﬁﬁﬁ_%Q@%&ﬁﬁ_m%éﬂfwé L-oT, [AUMEETYH PV O
BLEFMTEDICL > TRAR->TWD, Lotl Tk, BEFEORRICE S HE L A
RE LI, FHiE ARRICEY . EEMOMWFREICER D230 5608 W b,
MKEOLAITHABEINRZVEEFAIND Z 12D, ZhaBEL, Lot2 Tk
FERTHEEEDF LT 5 X 92 PV OMER & iz EDz,
4) PV AT LAGRET HHUK TR —H ik T 2 5L, METHIEEAERY, X
> T, FEMIAFEDRNHEZ I AN—TXLR/NOEEE LT,

FOHBEISET, BMRO PV VAT ABRHREY FROBY RE LT,

# 231 KHERO PV RHEEE

LOT1 LOT 2

S. o Installation S. o Installation
No. Institutions Capacity (W) | No. Institutions Capacity (W)
1 lltumtum Pry School 3,360 1 Tuum Pry School 5,250
2 Olemoncho Pry School 2,640 2 Illaut Pry School 5,000
3 lkilnyeti Dispensary 1,680 3 Marti Pry School 6,750
4 Olkinyei Dispensary 800 4 Latakweny Dispensary 2,500
S s | fyas ol
- e 6 South Horr Dispensary 500
Total 8,480 Total 20,750
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PVT7 LA RE, BEMAEE. EERKTFTOHEOFEMI. VA4 KT A4 R T,

232 HERFEHEEE

NAmy MY s NHIRFRHZEB W T, JICA HHFE T — A iT%@LD@z%%aﬁwﬁ%
EEELEY, ERINCESE, AT =R —2ATENTNOXKEZHA LT,

(1) gk : PV & 27 WS HLO ETHEE

2 V7T T 4 CYUNET 4 ARV 7 b REROHE) - xEG ik O

(3) MC # 1/ — : PN

(4) REABLU'MOE&P : 7u ¥ =7 FOIFEIEEH

(5) k= = =7 ¢ OFER AR MROFMME ., N OFRE Y — B XA DOREE

(6) RIHOHIGITEE (F—7, TVAL L b F—7) ik eJAN a3 2=7 4 DR

DA—FT 4 R—F—
7)) WHEOV—x— (E¥) :MiFEAlala=T4OMDa—7 4 x—4%—
(8) JICASHFIZETF — L« T

233 HEEE

(1) Lot 1 DI ST}

JICAEEF — AL, LotlIZxHT DU AT ARG LON20124E 11 H - 12 HDOXR—RF A4 3
FIZFHSWT, Lot 1 OMEHBEER DO IR Z LT O®mY &E Lz,

CEHB My N ey FOFERMAZBEL T, LV EENREEOERNHBA L, FbITo
Wi, 261HEZSRBOZ &,
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# 232 LotlBEHEIOSM

Items Specified Condition
1. Life Span of Solar PV System | 20 years
2. Financial Resource Income from charging service
3. Expenditure 1). Replacement cost of major equipment:
a) Battery : to be replaced each 5 years
b) Inverter : to be replaced each 7 years

c) Charge controller : to be replaced each 7 years

JET estimated replacement cost based on the market prices as of January
2013 and number of equipment in each PV system. The lifetime was
estimated as on average under proper O&M conditions.

2). Regular O&M cost  : KSh. 3,000/month
It is the daily operational expenses which include distilled water,
consumables (cable, lining checks, etc.), transportation, etc.

3). Salary for operator ~ : KSh. 3,500 to 4,000/month
Operator is required for financial and technical aspects of the system.
The monthly salary was discussed and decided by each MC.

4). Miscellaneous cost  : 1% of the initial cost

4. Charging Service 1). Operating days . 22 to 26 days/month
2). Number of customers : 20 persons/day
3). Charging fee : KSh. 20 or 30/charging (market price)

Only mobile phone charging was taken to simplify the simulation.

JICA FMFRF— L ER

FEOSARICIESN T, 20134 4 ARESE T Lot L OB AR EFROBE Y TR LT,

TRIORSNDEY . 2 figk THRT, 3 gk ChRT L PRSI, ZORTEZMET D=0,
THNCXF LT L7~22E0OREHEME L ITAHENLE L /25,
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# 233 Lot 1 MENZ D 44T
o . Hkilnyeti | "TUMIM T Gnyei | Otemoncho | e
Description Unit Dispensary Primary Dispensary Primary Dispensary Notes
School School
Given Condition (Designed & estimated by JET)
a. System Capacity kW 1.47 2.98 0.74 2.35 1.21
b. System Initial Cost Ksh. 1,864,765 3,359,595 1,359,065 2,539,575 1,461,815
c. Batterie's cost per replacement Ksh. 240,200 460,700 145,700 346,500 177,200 |5 year of lifespan
d. Invertor's cost per replaceemnt Ksh. 96,000 256,000 82,000 202,000 42,000 |7 year of lifespan
e. CC's cost per replacement Ksh. 102,000 186,000 70,000 149,000 79,000 |7 year of lifespan
A Expenditure Ksh./year 178,973 272,879 142,445 222,839 145,344 |(= 1+2+3+4)
1 Replacement Cost Ksh./year 76,326 155,283 50,854 119,443 52,726 |(=f+g+h)
f. Annualized battery cost Ksh./year 48,040 92,140 29,140 69,300 35,440 |(= c / lifespan)
g. Annualized invertor cost Ksh./year 13,714 36,571 11,714 28,857 6,000 |(=d/ lifespan)
h. Annualized CC cost Ksh./year 14,571 26,571 10,000 21,286 11,286 |(= e/ lifespan)
2 Regular O&M Cost Ksh./year 36,000 36,000 36,000 36,000 36,000 |Estimated by JET
3 Manpower Cost Ksh./year 48,000 48,000 42,000 42,000 42,000 |(=ixj x 12months)
i. Monthly salary per operator Ksh./month 4,000 4,000 3,500 3,500 3,500
j. Number of operator persons 1 1 1 1 1
4 Miscellaneous Ksh./year 18,648 33,596 13,591 25,396 14,618 |(= b. x 0.01)
B Income from Charging Service Ksh./year 105,600 124,800 158,400 124,800 158,400 |(= e x 12months)
a. Charging Fee
i). Mobil phone & Lantern Ksh. 20 20 30 20 30 |Market price
ii). Hair cut - Adult Ksh. N.A. N.A. N.A N.A. N.A.
iii). Hair cut - Child Ksh. N.A. N.A N.A. N.A. N.A
b. Daily demand
i). Mobil phone & Lantern phone 20 20 20 20 20 |Estimated by JET
ii). Hair cut - Adult head N.A. N.A. N.A N.A. N.A.
iii). Hair cut - Child head N.A. N.A N.A. N.A. N.A.
c. Daily income Ksh./day 400 400 600 400 600 |(=axh)
d. Expected operation days days/month 22 26 22 26 22 |Estimated by JET
e. Monthly income Ksh./month 8,800 10,400 13,200 10,400 13,200 |(=c xd)
C Profit and Loss Ksh./year (73,373) (148,079) 15,955 (98,039) 13,056 |(=B - A)
Breakeven Point
By Charging Fee Ksh. 33.9 43.7 27.4 35.7 27.5 |Daily demand fixed.
By Daily Demand phone 339 43.7 18.0 35.7 18.4 |Charging fee fixed.

Note: Meto Dispensary was cancelled in July 2013, just before the installation works, due to decision of grid extension.

JICA BEFZRF— M ERK
(2) Lot 2 DI ST

Lot2 i, KMk DIREICHFH 2B LTz/o, EhBANTEL Y b, ZD7=H, Lotl
DMBRIAH DL 2o T2 D T D FEBMADFERT 4 sk =T TTFHZ FE-> T/,

JICA B MK F— AL, Lot 1l DHFIRIL, Lot 21T%4 22 AT AxFE L V2013 4 10 H OX—
ATA VREICHESNT, X EER/AMEL, WAD RIAZZBIFER 2Kk L LT, Lot 2 D%
FHEERR D AR S 2 LU T O 8E Lz,
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# 234 Lot2 MBEHEIDOSM

Items Specified Condition
1. Life Span of Solar PV System | 20 years
2. Financial Resource Income from charging service
3. Expenditure 1). Replacement cost : As same as Lot 1 except unit prices.

Market prices as of February 2013 were applied for the estimation.

2). Regular O&M cost  : KSh. 3,000 /month (as same as Lot 1)

3). Salary for operator ~ : Excluded
It was identified that salary condition for operators is one of the main
causes for the big deficit from the charging service in Lot 1. Therefore,
JET planned to appoint only one operator from the engaged personnel
for the primary duty in order to avoid additional overhead cost.

4). Miscellaneous cost  : 1% of the initial cost (as same as Lot 1)

4. Charging Service

1). Operating days : 24 to 28 days/month
2). Number of customers : 5 to 8 persons/day
3). Charging fee : KSh. 20 or 30/charging (market price)

As network of mobile telephone is not sufficient and weaker in Samburu
County, haircut service seems more potential than mobile phone
charging. Therefore, different charging fees for mobile phone and
haircut were set based on market price.

JICA B F — APERK

RO IESNT, 2014 4E 3 AR T Lot 2 ODMEINE #LL T 0@ THI L7,

# 2.3.5 Lot 2 MBI DY @TFHl

s . Latakweny Mani T_uum I!Iaut South Horr Angata_
Description Unit . Primary Primary Primary . Nanyukei Notes
Dispensary Dispensary .
School School School Dispensary
Given Condition (Designed & estimated by JET)
a. System Capacity kW 2.40 6.36 4.92 4.20 0.48 0.92
b. System Initial Cost Ksh. 1,684,139 | 3,467,199 | 2,654,987 | 2,584,399 | 1,133,241 | 1,114,531 |Contract Price
c. Batterie's cost per replacement Ksh. 235,000 640,000 478,000 408,000 57,000 95,000 |5 year of lifespan
d. Invertor's cost per replaceemnt Ksh. 165,000 510,000 405,000 360,000 50,000 75,000 |7 year of lifespan
e. CC's cost per replacement Ksh. 55,000 135,000 102,000 89,000 20,000 29,000 |7 year of lifespan
A Expenditure Ksh./year 131,270 290,815 230,578 207,587 68,732 81,002 [(= 1+2+3+4)
1 Replacement Cost Ksh./year 78,429 220,143 168,029 145,743 21,400 33,857 |(=f+g+h)
. Annualized battery cost Ksh./year 47,000 128,000 95,600 81,600 11,400 19,000 (= c/ lifespan)
g. Annualized invertor cost Ksh./year 23,571 72,857 57,857 51,429 7,143 10,714 [(= d/ lifespan)
h. Annualized CC cost Ksh./year 7,857 19,286 14,571 12,714 2,857 4,143 |(= e / lifespan)
2 Regular O&M Cost Ksh./year 36,000 36,000 36,000 36,000 36,000 36,000 |Estimated by JET
3 Manpower Cost Ksh./year 0 0 0 0 0 0 |(=i xj x 12months)
i. Monthly salary per operator Ksh./month 0 0 0 0 0 0
j. Number of operator persons 1 1 1 1 1 1
4 Miscellaneous Ksh./year 16,841 34,672 26,550 25,844 11,332 11,145 [(= b. x 0.01)
B Income from Charging Service Ksh./year 31,680 51,840 60,480 51,840 31,680 31,680 [(=e x 12months)
a. Charging Fee
i). Mobil phone & Lantern Ksh. 20 20 20 20 20 20 |Market price
ii). Hair cut - Adult Ksh. 30 30 30 30 30 30
iii). Hair cut - Child Ksh. 20 20 20 20 20 20
b. Daily demand 5 8 8 8 5 5
i). Mobil phone & Lantern phone 2 3 3 3 2 2 |Estimated by JET
ii). Hair cut - Adult head 2 2 2 1
iii). Hair cut - Child head 2 3 3 3 2 2
c. Daily income Ksh./day 110 180 180 180 110 110 |(=axb)
d. Expected operation days days/month 24 24 28 24 24 24 |Estimated by JET
e. Monthly income Ksh./month 2,640 4,320 5,040 4,320 2,640 2,640 |(=c xd)
C Profit and Loss Ksh./year (99,590) (238,975) (170,098) (155,747) (37,052) (49,322)[(=B - A)
Breakeven Point
By Charging Fee Ksh. 89.2 123.7 83.3 87.6 45.7 54.3 |Daily demand fixed.
By Daily Demand phone 19.8 43.6 29.7 31.2 10.5 12.3 |Charging fee fixed.

JICA FMFF— L ER

=7 E BAENRETRLF—IZLD
WHEEET LT Y =7 b

AARTERASHE ) 72— A BTkt




HETTHIEE Tr Y=y MEH)
o

FRIOORTIEY . 6EATETO Lot 2 fiigk THRT & THIS T, ZORTEMHET L7-D121F
FHNZx LT 23~62f50FEREM., b L<IL21~54FDORHENNLIEL 25,

Lot 1 LN Lot 2 D TFHIEER A2 E 2. JICA BEFIZE T — A X BT T NV EH#ET 57201
PLTFOmEBIZOW TR ZH#ED L FHLE LT,

v RIS XV A S 5 S o A2 iR 5,
Vo ORFEBETLOICRHTE 2B AT D,

A3) FEEY — B A DRFHLEL DO P2

NRAay b Fadzy MIEDAREE T —EXAOMBIRN 2 @I BT 572D, JICA BT
— AIEEFNEFIERL IO ey h eyl b TREE R ASEHEXE B LT,
JCAHMEF —ait, FRROSFHLIOEIICHOWT, BEICZETBE L OVNER CHlfk S T
WHEHEBERIZEFEL, UTOEEAMICIVESLTHH > FE2FHHE L,
EHEESOEER

BHEZESOME CGBH#INE KE)

EHEESOSFR

FHEARICIVIEASND AR L —H

<

XX

SIS, INHDOEEANYOMBEE EOREIyHZF I LT,
JCAFMETF — A, Zh bRFHLEFIES L OEEAYOKRE 5 H % 55— =F] 3D

BRCHEHEERICH L THAL, HO0FEBIADLETHELANL, KEV—EADER %
L,
=T E FENREZ XL -2 D AATEMRKEH | o —x 1 BRSNSt

G ENET RS S 1 /:7 K —36—



HYOE T FaYxr MNEH
o

24 NAay v Fuades NOER

241 REFHFITIRD B
=T OBEEEMERE (2134HB X UN2135HEM) MRk HEREZFICET 5 Tt X 1T/
L E LT, %N%uy%ﬁuyi7b%m®kw@ Bk (225 HBM) | W
OFH, FERBESCREASEEICBIT A MNELRFHE KOS 2 LU FomE v i L7z,
(1) Lotl/ S/ vy b7l b

1) FmY=2 b+ AT LHERL (Lot 1)

#2412 Lotl f oy hFud ey FOMEAZEET S,

#2411 Lotl XA my v ey FOBME

Lot 1 iz VAT LB
County Community | Facility PV Size* (kW) | Inverter Battery Lamps
lkilnyeti Dispensary 1.4 DC/AC Lead-acid Fluorescent &
. LED
Kajiado Fluorescent &
Meto* Dispensary 14 DC/AC Lead-acid LED
Primary .
lltumtum School 4.2 DC/AC Lead-acid Fluorescent
Narok Olkinyei Dispensary 1.1 DC/AC Lead-acid Fluorescent
Primary .
Olemoncho School 3.0 DC/AC Lead-acid Fluorescent

* The capacities of solar PV system in above table were the initial designs as of Project Description Report submitted to NEMA. After
then, due to engineering consideration, the capacities have been modified as appropriately, of which modification application to NEMA
have been made as summarized in the item (5) of this Section 2.4.1. The definitive capacity of each Lot 1 project is as shown in Table
2.4.5.

* Meto Dispensary was cancelled in July 2013, just before the installation works, due to decision of grid extension.

JICA BEFFE F — AERK
2) Lotl A my hrryxy MERMICK DERE R OHSREOMH S T
225 T U 7-BRIER SO L E o —FOBHEE NG, Lotl S/ uy N Fadx

7 NIEMIZ K DBRER O~ DA K 242 18T 5, BlH, BAKOHREREIC
B L TRE s B3 LR S v 5,
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K242 REGSZEOTH (Lotl)
REEA b+ 5230 REASEETH (Lotl¥A T)
lIkilnyeti D. Meto D.*** lltumtum P.S. Olkinyei D. Olemoncho
P.S.
Noise/ Vibration Construction || In slight degree | Inslight degree | Inslight degree | Inslight degree | In slight degree
" Operation No No No No No
@K | Air pollution Construction || Inslight degree | Inslight degree | Inslight degree | Inslight degree | In slight degree
# | (Exhaust, Dust) Operation No No No No No
I | Solid Waste Construction No* No* No* No* No*
Operation No** No** No** No** No**
Resettlement/ Construction No No No No No
Evacuation Operation No No No No No
%E Educational/ Construction || In slight degree | Inslight degree | Inslight degree | Inslight degree | In slight degree
gy | Medical Operation No No No No No
H Activities
Living and Construction || In slight degree | Inslight degree | Inslight degree | Inslight degree | In slight degree
Traffic Accident | Operation No No No No No

Note;

D.; Dispensary P.S.; Primary School

* Trash and packaging materials during the construction shall be taken away by contractor(s) to be disposed in

compliance with the Environmental Management and Coordination (Waste Management) Regulations 2006.

** Excluding replacement of used batteries, fluorescent tubes and other electrical appliances, which shall be controlled

by each facility in compliance with the Environmental Management and Coordination (Waste Management)
Regulations 2006 and the Guidelines for E-Waste Management in Kenya

*** Meto Dispensary was cancelled in July 2013, just before the installation works, due to decision of grid extension.
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BEREAHIH] (EIA/EA Regulation,2003)

B, FENELHELC X - TiX NEMA OHFHZ L Y EIAIEA B X 0BaA S 5,

L EIA Ffi & 233K
MFH¥EMEEE (Project Description Report for Lot

WXL, Lot2 DAy hT7ry=2 ME

=7 E BHAEMRET R LY —
MG ENETAERE a7 b

&5

AARTE RS | o — = A RS



FHETETH

I
T

vz MEE)
o

£ 544 (Lot 1)

28, LT BONDMHERM1N NEMA ASLEICHT STV,

However, you are required to:

1. Ensure that you obtain the requisite approvals from the Olkejuado/Narok county Council
before commencement of the projects

2. Comply with the relevant principal laws, By-laws and guidelines issued for development of
such a project within the jurisdiction of Olkejuado/Narok County Council, Ministry of
Energy, Ministry of Lands, Ministry of public works and other relevant Authorities.

3. The proponent shall ensure that all waste material and debris is collected, reused and
where need be disposed off as per the Environmental Management and Coordination
(Waste Management) Regulations 2006.

4. The proponent shall ensure strict adherence to the provisions of Environmental
Management and Coordination (Noise and Excessive Vibrations Pollution Control)
Regulations 2009.

5. The proponent shall ensure strict adherence to the Occupational Safety and Health Act
(OSHA), 2007.

6. The proponent shall ensure that construction workers are provided with adequate
personal protection equipment (PPE) , sanitary facilities as well as adequate training

7. Emphasis must be given to control of dust, noise, vibration, occupational hazards and
provision of sanitary facilities to the construction workforce.

(2 Lot2Xfmy hrmy=r b

1) 7uay=7 b AT LR (Lot 2)

TRICLot2 XM oy b TFayxl FOMELZEI S,

#£243 Lot2 M vy b Fuvzl FOBE

Lot 2 ik ¥ AT PHERR
County | Community Facility PV Size* (kW) Inverter Battery Lamps
Primary .
Tuum (Boarding) School 4.92 KW DC/AC Lead-acid LED
Primary .
Ilaut (Boarding) School 4.2 kW DC/AC Lead-acid LED
. Primary .
Sambur Marti (Boarding) School 6.36 kW DC/AC Lead-acid LED
Latakweny Dispensary 2.4 kW DC/AC Lead-acid LED
South Horr Dispensary 0.48 kKW DC/AC Lead-acid Fluota;;ent &
Angata . . Fluorescent &
Nanyokie Dispensary 0.72 kw DC/AC Lead-acid LED

* The capacities of solar PV system in above table were the initial designs as of Project Description Report submitted to NEMA. After
then, due to engineering consideration, the capacities have been modified as appropriately, of which modification application to NEMA
have been made as summarized in the item (5) of this Section 2.4.1. The definitive capacity of each Lot 2 project is as shown in Table

2.4.6.

JICA FHMFRTF — L ERK

3) Lot2/3Amy hT7ry=r FIEMICK DR KOS S T

225 HTEM L IREXR RO L E 2 — R UOBMIEE ARG Lot2 /3 fry hFrYx
7 NERC X DBREE R O~ DA R 245 28T 5, b, BARKOH SRS -
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K244 REGIFEROTH (Lot2)
REHH b+ 5230 REASEETH (Lot2 %A T)
. Latakweny South Horr Angata
Tuum P.S. llaut P.S. Marti P.S. D. D. Nanyokie D.
. In slight In slight In slight In slight In slight In slight
Noise/ Vibration Construction degree degree degree degree degree degree
" Operation No No No No No No
g | Air Construction In slight In slight In slight In slight In slight In slight
% | pollution(Exhaust, degree degree degree degree degree degree
i | Dust) Operation No No No No No No
. Construction No* No* No* No* No* No*
Solid Waste Operation No** No** No** No** No** No**
Resettlement/ Construction No No No No No No
Evacuation Operation No No No No No No
L . . In slight In slight In slight In slight In slight In slight
i |I\E/(|j: dciacgfgilt/ivities Construction degree degree degree degree degree degree
fill_‘-’l Operation No No No No No No
B ) . In slight In slight In slight In slight In slight In slight
klég::j%n?nd Traffic | Construction degree degree degree degree degree degree
Operation No No No No No No
Note: P.S. (Primary School) D. ( Dispensary)

* Trash and packaging materials during the construction shall be taken away by contractor(s) to be disposed in
compliance with the Environmental Management and Coordination (Waste Management) Regulations 2006.

** Excluding replacement of used batteries, fluorescent tubes and other electrical appliances, which shall be controlled
by each facility in compliance with the Environmental Management and Coordination (Waste Management)
Regulations 2006 and the Guidelines for E-Waste Management in Kenya

JICA IR F — LRk
3) ERFMAKUMHHKEE (Lot 2)
Lot2 /XA vy NFuyxl bOTEMBKIEEEED RV T, A7 =7 HRLF—~D
SN T SN, ZORE, Lot2 XA vy Ny NMIBIT 5 T EMRIEE
DERE RIS, FEASORKE REFITHE Sh TR,
S BT, Lot 2 fiigk DFRER . BRESEEZ B T4 JICA BPSIIBIH O R A 2 E i3
D724 Lot 2 FEHAGIM L., £ OFRICERE & FHEEMICBIT 2 Wi 2 i L7z,
4) Lot2 8 my bRz MRS EIAEA Fii = M OB Al

LIFOIERICE Y | BREFFA 255 - OICEHFEREEHT (NEMA) ORRN LI L 72
%o

BEEHER#EE  (EMCA: Environmental Management and Coordination Act of 1999)
B2 BT M O Br Ba A LI (EIA/EA Regulation,2003)

7B, FENRSHMIZ X o TIE NEMA OHEHIC K0 EIAEA Tt X 3R S5,

R
BR

i. Lot2 81/ avy hFuav=y MNMItED EIAEA Tt & O3

REA (3 20134F 12 7 18 HAFIZ, Lot2 B/ A my 7 r =2 MK L EIA Tt & H33K
DONDLENDOEMZTL LA FE L2, [FHEMZEFE (Project Description Report for Lot
2) | ZWRAFL. NEMA REIZEAM Lz,

2014 4F 1 H 27 HIZ NEMA A3205 REAIZKT L. Lot2 DK A ay b a7 ME
REFFEDO PRI DMERNE LEERIERH -T2,

ii. 47 284 (Lot 2)
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1. Ensure that you obtain the requisite approvals from the Samburu County Government
before commencement of the projects

2. Comply with the relevant principal laws, By-laws and guidelines issued for development of
such a project within the jurisdiction of Samburu County Government, Ministry of Energy
and Petroleum, Ministry of Lands, Housing and Urban Development and Ministry of
Transport and Infrastructure and other relevant Authorities.

3. Ensure that all waste material and debris is collected, re used and where need be disposed
off as per the Environmental Management and Coordination (Waste Management)
Regulations 2006.

4. Ensure strict adherence to the provisions of Environmental Management and Coordination
(Noise and Excessive Vibrations Pollution Control) Regulations 2009.

5. Ensure strict adherence to the Occupational Safety and Health Act (OSHA), 2007.

6. Ensure that construction workers are provided with adequate personal protection
equipment (PPE) , sanitary facilities as well as adequate training.

7. Emphasis must be given to control of dust, noise, vibration, occupational hazards and
provision of sanitary facilities to the construction workforce.

(3) JICA BRESALSELUE T A K7 A (Lot 1 KU Lot 2)

KT v Y= MIES S5 JICA BREALSBLET A FZ A > (2004 5 4 H k) (ZHEVy, Lotl
F N Lot 2 DFHED A MBERKIZ, REA T ICA EMEF — AL HHEMNEEO—BRE L TR
V== 77—~y FE{ER LT, 74—~ MIREAIZE VLU TV AR I T,
(Attachment N-1 ZR)
v o LotlfE Ay b A RDICARY Y —=0 7T 4 —~v MI 2012411 H 28 H
fHIZ REAIZ L VKRR - B4 STz,
vV o Lot2H Ay b A RDICART YV —=0 7T 4 —~v MNMI20144-2 H 24 H
fHIZ REAIZ K D 7KRE - B4 STz,

(4) Lot 1 (N Lot2 /81f y h7uay=7 MURLEBREASEEICET 2185
Lotl kU Lot2/3A my b7 y=r ME, AR AT 2R, /LY — T —PV O K5
(Fp7e v AT L) MBS IS L 2 EHREOHLMENS, Wi/ vy ey x s NEMIZE
T A BREMSEE~OESITU TIORTEYRICNE LR o7,
1) REER 7
REA & L < IIFEEEL X, RBEK A BT 572D BEOREIER 2 T4 5 X 9 EisE
~NOZRERHE R FRNCE R T 2 LERNH D,
2) Hosti, EERKLOERE
JERRIRE, 55 1y M A BT, Hrt, BEERAOEHE (WETHIUL) X, T
DEHNZHENH DTS HFIC L, FFREFICLVREROER SN ERH D,
v 9z Atk (OSHA: Occupational Safety and Health Act, 2007)
v EERBUG ISR SO (BUFIZ X 0 {7 S D T )
v OERRIER (EHTFRE )
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Z D728 REA IXFHAEF IR EORE OMERFEMA RS 5,
3) BEEW

BB BRI, BRI ENTE TS E BRI (2006) & BHEEMIZHEV REA KTV
HOHVTFEAEENLUTO@EY Efid 2 LN H 5,

i REERE:

HRRICHEWRAT D CAECAEMEIIEAEENELIR Y . @MUy T 54
NHD, ZO=d REAITIEAEE K LEIEYEHAZHEEICT S L HET 5,
i, BLAHRE GEX 2.13.8 HEMR)

287 HFLHOME Y | M EAEE, HOTPER 1‘3%%‘% I, BRI LV ERT S

VENRH L, 2O REA 134 % M OBIRE & ik 9 Lf:gé‘?;%%@%f?é
SLER 5 1R DFRIR 2 Wit T 5,

4) BREIRE

BR S IREN O S FT, BREEE G (BT M OEIEEIAES ) #H] (2009) 1276V REA

B &2\ EE %%%7%%5?“6%%75} Do ek, HEMIRHCER S AREN DIE AT,
5) iz

TEEREE, (ERRDLPR A R ~ DRI IE, FrEZ 241 (OSHA: Occupational Safety
and Health Act, 2007) 27V, REA & L ITFEAEENERT 5 LE N H 5,

6) AR K& OME HIHLAI DB A

LR Z AT — 7 R g —&
MAER IR D,

Vo BT A FPOTHNT 10 ARt OO, EERITER (BR) ICTERRY Fh S5
FEL T, ﬁﬁﬁ’@l@ﬁﬁ%@f\@ﬁ%ﬁé%ﬁﬂgﬁé
v N O ZETIE T AT 8 N B A% 3 10 43, PRAEFTOIEENI AT 8 BEr b AR
SR TH D720, HEMVEREB~OR B2 S S7-0m A (CFR) THERH
R OB A Z S His OFAEH (b d 2 VIIOREERD) & THEFAAN L O Tk
ERAP

BRES EHHRICEOTEATH LS. REAX

Thp

NRAvy hFaYxl MR DB E
1) Lotld PVERDLER

HKlotl"fuy hrry=s/ hOPVEEOER (F246) IV, BALERH -7
B4R L2 ASCES REA S JICA BEfIZEF— 4 L ek LIERL L. 2013456 A 26 HAF (3C
& No. REA/REN/MRE/T/jm/4) NEMA IZiEfF L7z, ZHUTk L, NEMA 725 201346 A
27 BAHASCE (No. NEMA/S/23/Vol. V) 3sfF Sdu, ZSRICEY URFB AR < THE L 72
BOEIE DT,
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FET THMES Tuvzs MNEH)
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# 245 LotlPVEEDER
- PVEE TRER
Lol 5= 1 YL P (1) Initial (W) | (2)Revised (W) 2)-(1) (W)
IKilnyeti Kajiado 1,400 1,680 280
Meto Dispensary Kajiado 1,400 1,320 -80
Iltumtum Primary School Narok 4,200 3,360 -840
Olkinyei Dispensary Narok 1,100 800 -300
Olemoncho Primary School Narok 3,000 2,640 -360

Note: - A negative difference shows that the revised capacity is smaller than the initial size proportion
- A positive difference shows that the capacity of the revised system is bigger than the initial capacity
- Piloting at Meto Dispensary was cancelled in July 2013.

JICA BIFE F — AERR

2) Lotl/XAmy hFry=r MERITHR D RS R E i O MR

Lot14~7 1y =7 MR D EREEASEUEICRIT 5 NEMA 5 5:h & JICA BP9
F— LD ENEDFE A KD 5L ELE JIICABHMFEF— L L OWHEHICH S X REAN
VERR L. EaRBRtRRTO 201347 H 2 H

WZEf LT,

ZAUCK UM EEE A EE D 20134E 7 H 3 HAFDLEIZ T,
DEEND - 7=,

KB LT D E

3) Lot2 ®DPVEEDER

(SCEF = REA/REN/MRE/jm) (Z Lot 1 55 A4

HERR ISR D B L D BB AL

HFLot2"fuy b7y hOPVERBOER (F247) 1MW, BAEELRH T
5% REA T JICA 5 F— 4 & 412 NEMA RIS A Lz, Zhicxt L NEMA A

He . 201442 H 25 A JICA HMEF — L5 COET A — /LN S, BHEIC
B URFBE R K B HGED L X —REIZLBERWEDORIZE N H -7,

#£246 Lot2PVEAEDER

= PVAE EHEAER

e BT BT (1) Initial (W) | (Q)Revised (W) | (2)-(1) (W)
Tuum Primary School Samburu 4,920 5,250 +330
Illaut Primary School Samburu 4,200 5,000 +800
Marti Primary School Samburu 6.360 6,750 +390
Latakweny Dispensary Samburu 2,400 2,500 +100
South Horr Dispensary Samburu 480 500 +20
Angata Nanyokei Samburu 720 750 +30

Note: - A positive (+) difference shows that the capacity of the revised system is bigger than the initial capacity

JICA HIFE F — AERR

4) Lotl/xA vy hruayoy NERITIR D RS ELUE S O MR

Lot24 7 10y =7 MR D EREEAEUEICRI T 5 NEMA 5 4:h & JICA BP9
F— LD ENEDFE A KD 5L EL JIICABHMFEF— L L OWEHIC S X REAN
ERR L. BEFXERLERTD 2014 4E 3 H 24 HIZ Lot 1 35 A ZEH 125 LT-,

ZHUZR LY

%
HEREZ £ 2 5 ORIERD -7z,

SEAZEEND 201443 H 31 BT CEICT,

HERRRFIC R D B 5 B
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242 PV IRTAFEOXE

(1)  Lotl

JICAEMETF — AT FROEY Lotl D PV v AT LfgsD

#247 LotlfAZEXEOITRE

A R LT,

Work schedule

Contents

Responsibility

12th April 2013

Distribution of tender document

JICA office, Kenya

8th and 9th May 2013

Technical evaluation of Lot 1 offer

MoE&P, REA and JET

14th June 2013

Signing of Contract

Contractor/supplier and JICA
office, Kenya

Beginning of July 2013

Site inspection and confirmation of installation work

Contractor/Supplier and JET

From 19th July 2013

Installation work at site, operation & maintenance
training to local operator

Contractor/Supplier (Inspection
by JET and REA)

End of July 2013

Final inspection of system installation and operation

REA and JET

JICA FEFIFE F — LERR

ERITH L, JICABEMZ T — DIZRBK ORI ST EHEFFE BT OB, AV FE 2T
FTREELE, £ FAZIEOZD FL—=0 7%y FOflER LT,

()  Lot2

VAT AOFF LR LR IEIEE, A NG, BREEOmEN S, Lot 2 OFfEHIMIL Lot LV
E<HERY ., WA BET-, Lot2 OFFERED TRE2 FTEIRT,

#2248 Lot2fEXBOITR

Work schedule

Contents

Responsibility

Beginning of Dec. 2013

Submission of tender document to JICA Kenya office

JET

2nd week of Dec. 2013

Distribution of tender document

JICA office, Kenya

4th week of Dec. 2013

Submission of tender offer by bidders

Local Contractor/Supplier

14th & 15th Jan. 2014

Technical evaluation of Lot 2 offer

MoE&P, REA and JET

4th week of Jan. 2014

Overall evaluation of Lot 2

JICA office, Kenya

Last week of Jan. 2014

Announcement of evaluation result

JICA office, Kenya

End of Jan. to
beginning of Feb. 2014

Negotiation between JICA and selected
Contractor/Supplier

JICA office, Kenya

From 1st week of Feb. 2014

Procurement Starts

Bid winner
(Contractor/Supplier)

1st week of Feb. 2014

Site inspection and confirmation of installation work

Contractor/Supplier and JET

Middle of Mar. 2014

Inspection of procurements before dispatching to the
sites

JET and REA

From middle of Mar. 2014

Installation work at site, operation & maintenance
training to local operator

Contractor/Supplier (Inspection
by JET and REA)

End of April. 2014

Final inspection of system installation and operation

REA and JET

JICA BEFZRF — M ERK

PET EROBVITo72, —H, Fry—var bn—7 L EBEMITAFLKER Y OEAROBERD
WEICHICEDT, MOFE S 02 —IFRIIC A, &R EIEREY O IRV 2 2F Lo T,
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243 HIEIATF—F HRALF—

(1) BRI R 51 1]
AT — I RN E—28T, A ay hFad e MIBWT, HIEHSL., 2R AT — 7R E
—DBNM, 725NN PV U AT ADOFHGHERLZIT ) 12O DIEEI CH 5, JICA BHFEF— LT

TG 3MOXEORME RER, REER, M ry b7 rY=7 METR) 23t L7,
O CTERMIT AR & FHE L7,

(2 A (ERMTEE) OmE

JCAFEMFEF—AFala=T (ERb M ay h TR Y=Y MIEZAALUTHERZEHD DT
OABEESZBME L, BRIE. Moy b7ad=7 FoFH, £ET—EADOHHA., Q&A K
VEETH D,

(3) B LBIAT — 7 RAK—2A OE & FER
Lot 1 [ XTIZ 20134 5 AR5 6 H LAICAME M OE LM AT — 7 SV —B 2B LT,
ERFERIZLLTO®EY Th 5,

< Lot 1 #1[X >

o PVIRATLOEHERIEHERS (MC) , HMEFRFEHEREZRY,

o BEEHEBRA U ANA—ITEMCRNT D (2013455 AIZAfR)

o IEHERORBEHITHME DT NLLTICRE, EloAXL—& 28,

< Lot 2 #1[X >

o BfiEEk CHERFE B X D Bk & R,

e South Horr LIAMTZEE U 7 HERTEERE FH OB IR TV 72y,

o AMIXTHEEEZ KSh.20 (M) ICRET D L5 Tid, TSl FofE
NH -T2,

244 PV I ART NERBRIOF|FHEIIEE

JICAHMZFEF— AL, BHEESBLIOANL—FDENZIIFH L, KEY— AD@EIERM
BEBEIT O 7o, &xtGiak TR Z I L7z, = O E % Attachment H-1 I35,
JCA HFETF — A%, Lot LhaxiZxt3 25 1IEFI# 4 2013 425 H 1T, Lot2 fisxicxi4 55 1
Eﬂﬁ%NMEMH-sﬂ_\%h%h25%¢0%mbko%1Eﬂﬁ@£ﬁmﬁi\&@L
D Thbd,

i) PV I AT LOMEL FEEIROLZWMPE NI TH D Z & O

i) FEEROLZMOT-OICEBETEALTDH I & OBEEVEDOHH

i) REF—E AN AT LAOBIREIL, #MREAENLHL7200O—2DFB L L

TRt &= 2 & DO
iv) FREY—EXOXFHHFIE & FEAYOEE H O

=T E BAERRRT RLX—I2LD AATEMRSH | o—= 1 ik att
HHFENETAREE 0 Y 7 k —45—



TuY s MEH)
2

v) FEEAM DL
vi) B OwEE

KEHEZBRIL, ICAHEMEF—L208MA 22T T, BRET—ERAEZEL PV VAT ADEK

MR EEEZRD Z LIZERE LI,
wiZ, =5 - MBE

A, MEFFERE AT 5700

FEAGERLOEE 2@ T

SRR AL L, %A% TAERERAICE0
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1)

Lot 1 D%

PV 27 LR

Lot1

HEHE R RIS EHER R
— A DFEE, ANV—F OG5 ML U #T OO B
7o FEEHMOREIZHOWVWT, K5 -

BIEEORE

BRI DA DRI B CIRAE L7278, 3%

. BEV—EAOHM, 14024 DAL
WZOWTCiEm L, IRETHZ EERD

MEEBGH X, BEFREE R ADOMEE LY %< Tk
AN N Hﬁ%b<i%%k¢&%$%ﬁﬁbtoithVXTA@%%W§@%@ﬁ%%m

B E 5> TE ORI TH D5 FHN
RO IEERE LT,

B 1% 0D JEHR | [

T, EWEMNEE LDEAE B LS,

BRI, ZDD,

ENEE R A JICA B

FIFE T — LA CHER L 72, 20134F 6 H IZMAFEHEICY A &2 L, JCA~EH L7, B

DRRENEEL A~ —F

I Dk & TRITRT,

#249 LotlREMEEL AL —XIEDOER
NO Name of Institution Activity Date
NAROK
1. Iltumtum Primary School Delivery of materials, installation | 19/July/2013 - 23/July/2013
and training 28/July/2013 & 29/July/2013
2. Olkinyei Dispensary Delivery of materials, installation | 24/July/2013 & 29/July/2013
and training
3. Olemoncho Primary School Delivery of materials, installation | 25/July/2013 - 27/July/2013
and training
KAJIADO
4. lkilnyeti Dispensary Delivery of materials, installation | 30/July/2013 & 31/July/2013
and training

JICA FHFEF — LERR

wAEIZE

2

WHD Lot 2 DX IE

77 HEOBENZIY RT 4, XE

Lot 2

[E Y EIL 2014 4 3 H TH o 7203,

SHIBSEEIS L, Lot L fisk Tk, WA AN v T U — -
T 2 0ER D D LB LI,

AR

T 5 PV U AT AOEH TIIAHAE I Fe b0 Th 5, FIHEII A 2 TO Lot

1% A FTEHENRERML, PV Xy FZHWNTESORE 2T L,

HEEE D AN T OB LT, F-. —
HAEANDOF ¥y —ar ha—F5 L EBMAPRE L, BICEZOAE CTHEER D O
X277 V—7TCTFEROEBEVIT- T2,

\ZAZHR L

ay he—7 O E SR TOLIERE %
ZTOHE=F Y U TFERISHIE LT, Lot 2 g% Tk, WAITIEHE ORI

HEMZET 5~ & LEP LT,
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#2410 Lot2 REIEEL AL —F

3 D iR

Technical Team (Group 1)

Tuum Primary School
4™ to 15 April, 2014

Illaut Primary School
13" to 23" April, 2014

South Horr Dispensary
21% to 25™ April, 2014

Technical Team (Group 2)

Marti Primary School
4" to 17" April, 2014

Latakweny Dispensary
15" to 24" April, 2014

Angata Nanyokei Dispensary
22" to 29" April, 2014

JICA FMFRF— L ER

EH DA +5 1 ER B OFRECH B O YA 2 D12

Ni=boo, 201445 H 1 HIZEE
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HEMMAE 2L, BEEEZ2 S

(IRELA R o7, RiEITE

201449 H 26 HIZH T L7z, MEIRE., FEBOHERZ & CREBIEE L EENE U,

246 HE2RIAT—I RLF—LEL
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¢ MCDOFRL—HEH,

¢ MCOPV VAT LADHFFEHLELES—EAL VR AEEHT HEKH
o JICAHEMRF—LIC LV FIHABRBEOES
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251 BREBEHOFHEIIE

D) BeAfrg

PV v AT AOFHGMIZRIER O 22, () BiE SNz PV U AT AOBE, (b) FHEEH O
(F~> R¥A R AB) | %Té&mmﬁuﬁm%mwzgf%éoﬂ%%kﬂ_&
EhaeR DY FE N AR —Z B L, VAT LAEADINEEIT O LEND D, FAIE I3
R EB2HMPMETH D, ZNTHO ARG ERH Y . BIEIEIT -7,

H & O/ NESR i 72 BRI E LT LUROIHHE 23 A 3206 LT,

v PV ORAFEE, MO/ EEO B LHERE, BIfFSNL D v AT AERE & IR

Vo oA UN—H BRI B a— XD AT AOER &S

v BT O T LS ORI

v PV Ey b & ERI

vV R AESLEEMOLZH, EEMADOEKAKOMIE 24 I 7 REAKOHHE T
V Fx—varbtun—I07 07RO E T T EITIC LICAL - FREEH

v OMBEREORIE (S N T TN a—T 4 ) | VAT AL OEE

vV arvva—~va=y FO&E LR

vV TL—h—DFr  F T, ta—R T L—h—DH

vV VT A—F O &Rk

FIZ oW TR AT o 72 hy, AN —Z DNEBRCNE L 7o HEE A B O L THFT 5
FITEE L0 o7, Lo T Lot2 TIEEL F ORI A BN CHRE L7,

(8) BE LA —ZPNHREMFEILERN, FERNA L

fitd 5 Xk HkDd7-,

(b) FNFROBRIZ, FFHE DR CRENEELMIET D XL 5 RDT,

(c) MEFFEPEOFIEZ BT D72, FERD B FAEEZ IO OB & 320 L 7=,

(d) BHEOEMIEE TIFOEFH L MR LT,
Lot 2 TIEAEMN BT 3, 44705, PIRFT DI 24 033U LTz, F7-, EHBIGE,
—EHIHIRRE L2, BINOFIRE SR AT o 7o, FR T, FRAEE EITFREREE
BNE L4, %Eﬁ%l% N, BES—EAEITI AN —F LADNIIEZ T, W

TIL, BEIIMEE UIEBRRZES)O 14, BREVT—ERZITHI AN —F 1402 =
7=,

B S AT R AL SOR A A EE

e

E LA O%, JICAFEMET —AXHE, B - ANWREOFTIEEZ GO AT AOFRAKE
THAZBBH LT,
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Fy—Yarbta—7 tEEBEMITEEDOLDE 70, 20144 4 A2 FEmM LT, Fb
TSR DZHADEE, 2014 4 9 HICHEFIR AT > 7=,

(2 MBI

JICAEMEF — L, PV U AT AOREHZICHE 281 H OF|HE N %2 i L7-, Lot 1 figkiZ
* 5% 2 AFI A 2013 4 8 AT, Lot 2 figkixt3 55 2 A% 2014 49 A2, Z=hEil
HI 230 L7z, FIAFINHOBEE A, Attachment H-1 (2595,

PV U RT LAREHRDE=HX I L TI|Z « MGHERX DR 7 T 4 BEPTNC R TR E A
ﬁ%%ﬁbf%ﬁw%ﬁ%%bfwko_®k®%2Eﬂ@Ti\%%MLk%K@EAﬁ%%
HWE L ET, HHROERIZOWTEFICIFE LT,

F7m. WL ONDORIER TEEAMNAZR L TV, MRS HEEB LS o g ks
DA I TV, FEAYNBRZRT D550, #8175 kX123 2 R 72 BliE 25 20 2
THDENER ST,

252 Afmy b Fuadlzl v OE=EZY T

1) F=H Y L ITONT
1) BHW
F=X Y IR AT A0 D8 L 72 55 JICAHEMER SAfay v FrYx
7 ROE=HY) U UEEERE L, JICAEMFE T — A0 PV v AT LOMLEBME% D
014FE 11 HDO A ay v Fadey METHE T2 » A2 LIBIOMHEE T, PV VAT A
DB, M, BHOE=X ) 7T ru—T v T EiTo7=,
2) E=HXVUTDONRE
o HMREFE  BMRTAOMCOATAHELEZLIITHEEEL TWAENE I h,
o Ffim AL —Z PV AT AR TEUNIER ML T A E 9 D,
o HEHE : MCIZINAZETWA D, A S TX TWAENE I D,
o ATENEAL « BERR A HE OITENIIEESE B B W TEIL L= E 9 oy,
o AT —UFRNANE =D  HEREEE SIXPV AT AR L TWANE 9D,
o BIRITEREBI DITENEL : PV AT ADEIR L KA L TWANE I Hy,

Fo A TR EEE=F Y 7T Attachment G-3.1 K X G-3.2 5D = &,

6 =4V ARIATTY =2 F® PDMver. 3L FBHDOTEINIEENTWARWD, 2L OIEORKFEL 2> TWB D
JCAFMZITE=4V VU 7HEZREL, ZJICHEREWMET D,
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(2) P s B
1) =EHE
JICAFMZFTF— LT, FEHEBEOFEEOREINIS L, FE — X FEHuaii e L
TRFHUBLRIAZEIE L, SFEXEMI b LT, XM ey b ey 7 FCHEERICHHE
A L= 2% Attachment H-2 1IR3 5,
JCAHMFEF—LF, =) U 7HMZBU T, AU T 0 FHEATCEET 2 AHo
TERRIZOWT, FEBHEERZ X/ LIz, o O Lk L7 R0 ER, £2To
®EHEER L, SRFFAFEICESWTIREZ LT 2 FN T, REBICESWTIERK L2 A
WERH T T 4 FEANCRE T2 2 TE, B SN H#HOE L% Attachment

3T 5,

2) FEY—EA

F=H VT O—ODOEBERGITIE, RENANLE 2L E2 EOREMETE 0%
BAET D2 HF CTH o7z, KRENAOTH & EREE LI FITRT,

#2251 FBINADTHEL EEDOLLER

Monthly Average Income Monthly Average Expenditure Balance Daily Average
Public Facility (Ksh./month) (Ksh./month) (Ksh./month) Customer (person)
Projection |  Actual Ratio | Projection | Actual Ratio [ Projection| Actual | Projection| Actual
Lot 1
1Ikilnyeti Dispensary 8,800 4,698 (53%) 7,000 3,430 (49%) 1,800 1,268 20 10.7
Itumtum Primary School 10,400 7,732 (74%) 7,000 5,029 (72%) 3,400 2,703 20 16.1
Olkinyei Dispensary 13,200 303 (2%) 6,500 19 (0%) 6,700 284 20 0.5
Olemoncho Primary School 10,400 1,480 (14%) 6,500 810 (12%) 3,900 670 20 3.1
Lot 2
Tuum Primary School 5,040 323 (6%) 3,000 0 (0%) 2,040 323 8 0.5
South Horr Dispensary 2,640 1,116 (42%) 3,000 642 (21%) -360 474 5 1.9
Hlaut Primary School 4,320 437 (10%) 3,000 0 (0%) 1,320 437 8 0.7
Latakweny Dispensary 2,640 653 (25%) 3,000 0 (0%) -360 653 5 1.1
Marti Primary School 4,320 1,679 (39%) 3,000 64 (2%) 1,320 1,615 8 2.8
Angata Nanyokei Dispensary 2,640 312 (12%) 3,000 0 (0%) -360 312 5 0.5

Note: Projected amount of the expenditure not include reserve amount for replacement due to comparison purpose.
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BT 5%, REMREED T,

i) MBICICHT 2XE AR — X OGN EEI—EARFHEZEBE LTS
HRHPH L= T, JICAHEMF T — Mhiix DR E & A XL — X R4 T 5%
ZEDI, ZIUIREY —ECADNLZ IS TN, ARV —F DRFEDT-
b, KET—EAORRHIPR S iz,

BHEESOREBY—ERAEEL L OSFHUHEHOEL 4 Attachment H-4 [ZRAT9 5,
4) WHEHEIR DT OMOMEREIR
o RERLLWE (BH#IMELIKRE) 1T, AL —X I3 262 & 2, S5t
HAEHT NI HIRED S,
o RERZNRTHEIC, PVUAT LAOERE DI &S Z ENTE AR,
o BHEREESNAMEIERTE D X HITTD72DI0E, BEIRI O FE55 732 3 Dok
ENNETH D,

(4) HEFRFE PR
1) Lotl#iXE=% Y > 7 DOfEEME
o Olkinyei Z¥EFTLISN D 3HIX T PV & 27 LAOF BT 2B AZ1ERK L. MC
DEBEET,
o FRL—HOEBEEITRL <, WLzl H 5, F72 Humtum LLAM T
HEFFE BSOS 2 WU Ty,
¢ PV IRTAELERE—ERICETIHEEZ KD H FlEEECHRAMS L TY
T T 4 FEINCREE LTV,
¢ JICAFMZFEFT — ALY Y]., BEF—EC AL > CHEFFEHE & EHE 2t
TEHRFLTZDY, BERE NS IWAITTHIEL D EDITIRW,
o SREEDS 2014 A FIEEIT Htumtum /NFAREICEE LT,
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% 2.6.3 Lot 1 BN DOEH THI

. . 1 L | h
. . lkilnyeti tu_mtum Olkinyei © emoncho Meto
Description Unit Disnensa Primary Dispensa Primary Disnensa Notes
p Y School P ry School P v
a. System Capacity kW 1.47 2.98 0.74 2.35 | Cancelled
b. System Initial Cost Ksh. 1,275,420 2,341,160 848,960 1,907,230 Contract Price
A Expenditure Ksh./year 92,510 183,723 59,363 139,325 (= 1+2+3)
1 Replacement Cost Ksh./year 76,326 155,283 50,854 119,443 As same as previous.
2 Regular O&M Cost Ksh./year 41,160 60,348 228 9,720 (= ¢ x 12months)
¢. Monthly average expenditure Ksh./month 3,430 5,029 19 810 Actual average
3 Miscellaneous Ksh./year 12,754 23,412 8,490 19,072 As same as previous.
B Income from Charging Service Ksh./year 56,376 92,784 3,636 17,760 (= d x 12months)
d. Monthly income Ksh./month 4,698 7,732 303 1,480 Actual average
e. Daily demand Person/day 10.7 14.9 0.7 2.8 Back-calculated value
C Profitand Loss Ksh./year (36,134) (90,939) (55,727) (121,565) =B-A)
Proportion of Income Percent 61% 51% 6% 13% (=B/A)
Breakeven Point
By Daily Demand Person/day 17.5 29.4 11.2 22.3 Charging fee fixed.
JICA B Z T — LR
# 264 Lot2 MBI DOEEFTHI
Marti Tuum Illaut Angata
Description Unit IE_)i‘itakweny Primary Primary Primary %O.Uth Horr Nanyukei Notes
Ispensary School School School Ispensary Dispensary
a. System Capacity kw 2.40 6.36 4.92 4.20 0.48 0.92
b. System Initial Cost Ksh. 1,684,139 3,467,199 2,654,987 2,584,399 1,133,241 1,114,531 |Contract Price
A Expenditure Ksh./year 95,270 255,583 194,578 171,587 40,436 45,002 [(= 1+2+3)
1 Replacement Cost Ksh./year 78,429 220,143 168,029 145,743 21,400 33,857 | As same as previous.
2 Regular O&M Cost Ksh./year 0 768 0 0 7,704 0 |(= ¢ x 12months)
c. Monthly average expenditure Ksh/month 0 64 0 0 642 0 | Actual average
3 Miscellaneous Ksh./year 16,841 34,672 26,550 25,844 11,332 11,145 | As same as previous.
B Income from Charging Service Ksh./year 7,836 20,148 3,876 5,244 13,392 3,744 |(= d x 12months)
d. Monthly income Ksh./month 653 1,679 323 437 1,116 312 |Actual average
e. Daily demand Person/day 1.4 3.5 0.6 0.9 2.3 0.7 |Back-calculated value
C Profit and Loss Ksh./year (87,434)|  (235,435)|  (190,702)|  (166,343) (27,044) (41,258)[(=B - A
Proportion of Income Percent 8% 8% 2% 3% 33% 8%|(=B/A)
Breakeven Point
By Daily Demand Person/day 14.5 38.3 25.1 25.8 6.3 7.0 |Charging fee fixed.
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Operation and Management Model for Dispensary

Main Target area: Dispensaries in West Pokot, Samburu, Turkana, Marsabit, Isiolo,
Mandela, Waijir, Garissa, Lamu and Tana River counties

= ==
/ - ~ _ & Negotiation and coordination of
\ - budget allocation for O&M and — = =~ ~N
mwwm - S
7 <« Technical advises and training \
=% R
Institutional ,
& financial ) 4
Training | Subport \ P
opportunity pp ] S o -
\

B Trouble shooting and taking
measures to incidents reported

B Monitoring

® Budget allocation for
maintenance and replacement

B Procurement of replacement

B Monthly report
on O&M
financial
condition of the
solar PV system

B Application of 'llllllllll_|.l............ - | Technicalsupport
technical . =
support, repair, : u
& replacement . .

= n
" Dispensary -
= =
= L}
= n
= =
= =
: _\ ;
= n
= =
L}
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B Income from B Charging service (mobile phone,
small scale hair cutting)
business B Opportunity of social

B Opportunity of | B development
autonomous
activities - Community people as parents and customers of charging

services (phone, hair cutting)
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Information of
Unit Price

- Major equipments,
- Charging service,
- Public Subsidy, etc.

Information of
Target Facility

- Kind of building,
- Size of building, etc.

Information of
Surrounding Area

- Mobile signal,

- Households,

- Existing charging
business shop, etc.

Technical design criteria

Estimation of
Demand for
Charging Service

Estimation of PV System
Capacity and number of each equipment.

h 4

Main System

Charging
Service System

'

v

Estimation of
Installation Cost

Estimation of
O&M Cost

Estimation of
Budget

(Initial cost) - Regular O&M cost, & - Public subsidies, &
- Replacement cost. - Charging service income.
| |
>
Calculation of Balance &
Estimation of Shortage
OUTPUT

Required Budget for REA/ MoE&P

(Initial cost)

Required Budget for MOEST/ MOH
(O&M cost)

Provide discussion material for the selecting of target facilitiies.
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# 265 MEHRMBENTE (REMR)

Unit Power Demand
No. Room Type (Whiday)
D1 | Main building 650
D2 | Sub-building (max. 2 rooms) 300
D3 | Staff quarter (max. 2 rooms) + TV 600
D4 | Kitchen 100
D5 | Store 50
D6 | Security for each building (10 W x 11 hr.) 110

JICA B F— AERK

#266 BHEEI Oy Fr—Y

No. Unit Power Demand Power Package
(Wh/day) (cf. Table 3.3.3)

PD1 ~ 350 PPO

PD2 ~ 700 PP1

PD3 ~ 1,400 PP2

PD4 ~ 700 Charging Model

JICA B 5T — LERR

EMCEENLBZMBORNENTELR L EDOE B2 EMOENTEL T 5, ﬁﬁ
REAEE LD, ENEMICTIZOICHER Ny 7 — VR ERET D, kG
TOEMTOWTRERICKE Ny r— VAR TE L, £ b D& & XSk i%T
ML END PV AT LAOHE LT 5,

2) FIWHEEE A OME [REA]

PV > AT LA OB &AL
ET 5,

ey TR Y2 FOERITEDSNT, LIFOXTE

Pc =P +P,+P,+P,
P, =P, x0.25
P, =130,000
P,=(P,+P, +P,)xa

ZZIZ. P PV I RT ADYMIEEHE
P FEEIROFE - BAE A
Py AHEHEEROFE - R ERA (PLD 25%)
Py FE/NEOHEHE = KSh. 130,000
Pa: FTHokt
a: EHERE KT D FEEOFIE
ZITOYE 30% //INFAR DA 10%)
FEMIRORE - BAEHIL, FRTHEESNDIE NNy =V OMERE LITITRT &
Ny lr—VOHMERNTAEDLELIFICL 52X D,
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R 267 £y r—VOEEHROBRERH
. . Lighting Model Charging
Major Equipment PPO PP1 PP2 Model
1. Solar module (120 W) 12,000 24,000 48,000 24,000
(2 unit) (2 units) (4 units) (2 units)
2. Roof mounting structure 1,800 3,500 7,000 3,500
3. Isolator 5.000 5,000 5,000 5,000
4. Charging controller 9,000 9,000 11,000 11,000
5. Battery 19,000 38,000 54,000 19,000
(1 unit) (2 units) (2 units) (1 units)
6. Inverter 25,000 25,000 35,000 25,000
7. DC fuse/breaker 9,200 9,200 9,200 92,000
8. Consumer units 8,500 8,500 8,500 8,500
Total 89,400 122,100 177,600 105,100

Note:  The above unit prices have been specified based on the pilot project in 2014. Therefore, these unit prices
are needed to update.
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FEgR BB, A" —%, BT ry—rarbta—7) OBEHIL, N1 &
vy Ryl NOAMLERICESNT, UTOXICEVEET S,

PRP:P1+P2

2T, Pre E%%%@ﬁ@%ﬁ
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# 2.6.8 FEHEAR O E BN & T AFEEK
Major Equipment Capacity (L}irg;%:ﬁf) Equll_;i)frgent
Battery
For lighting model of PPO, 12 VV 100 Ah 19,000
For lighting model of PP1, 12V x2 =24V 100 Ah 38,000 5 years
For lighting model of PP2, 12V x4 =48 V 200 Ah 54,000
For charging model, 12 VV 100 Ah 19,000
Charge Controller
For lighting model of PPO, 12 VV 10A 9,000
For lighting model of PP1, 12V x2 =24V 10A 9,000 7 years
For lighting model of PP2, 12V x4 =48 V 20 A 11,000
For charging model, 12 VV 20 A 11,000
Inverter
For lighting model of PPO, 12 VV 300 W 25,000
For lighting model of PP1, 12V x2 =24V 300 W 25,000 7 years
For lighting model of PP2, 12 V x4 =48 V 400 W 35,000
For charging model, 12 VV 300 W 25,000

Note:  The above unit prices have been specified based on the pilot project in 2014. Therefore, these unit prices
are needed to update.

JICA B F— AERK
5) BEfFALTRIZE DA

PPN T DAL TRIZ, BE LRV,
6) FEYV—ERITL DA [T
NAay N FaPxl NOF=X Y v TOSHFERICESE, UTomvEET 5,

# 269 MERBY—TAMA

Monthly Revenue

Case Household within 5 km Village Type (KSh./month)
1 More than 50 HHs Concentrated or having core area 2,000
2 More than 50 HHs Dispersed 1,000
3 50 HHSs and less than 50 HHs Concentrated or having core area 1,000
4 50 HHSs and less than 50 HHs Dispersed 1,000
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FREL PV U AT NIEM T EICRIET 5, RAOFRREICUTEBE LT,

Q) B, REFERRIZEVICHEEE D H 5RO R 2 Gt
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b) HEDOKEZUWPV RNV EX X DHIBENEFORIBICIZ2WGERS D, £o—
Tl U TRERRO B2 D a2 DR H 5,

C) EBTOEW AT 2 EHR RIS 2 NERSH D, T, KEMT LTy

To, A NH —3H A2 D

AT LERET D LT, MENE RO —FEELRT 5, ZIUIHRL
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TREIR, Sk, 2R,
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#2610 BEIUSLEERHAET LDy ir—

WEPRKEWNGE, TEROT

Power Package (PP) Type PPO PP1 PP2

Load demand (Wh/day) Up to 350 350 to 700 700 to 1,400
County minimum average solar irradiation (kWh/day) 5.1 5.1 5.1
Total system design factor 0.6 0.6 0.6
Calculated minimum required PV array capacity (W) 114 229 458
If chosen PV module capacity (W) 120 120 120
DC system voltage (V) 12 24 24
Adjusted PV array capacity (W) 120 240 480
Days of autonomy (days) 3 3 3
Storage battery capacity (Ah) 100 100 200
Charge controller (CC) capacity (A) 10 10 20
Inverter capacity (W) 300 300 400
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#2611 REYV—CRAETNLVOEECEE Y —V
Items Quantity Watt Use Total Demand
(AC) (hr/day) (Wh/day)

Mobile phone 20 2 3 120
Lantern (LED) 20 3 5 300
Hair clipper 1 75 2 150
In House Light (LED) 1 5 4 20
Security Light 1 10 11 110

Total 700

JICA B FE F— AERK
FOEREELY, KBV —EXETILOPVT LAEERELZ TEOBY EDT-,

#2612 KEV—ERETLDPVT VA EE

Load demand (Wh/day) Up to 700
County minimum average solar irradiation (kWh/day) 5.1
Total system design factor 0.6
Calculated minimum required PV array capacity (W) 228
Capacity of each PV module (W) 120
DC system voltage (V) 12
Adjusted PV array capacity (W) 240
Storage battery capacity (Ah) 100
Charge controller (CC) capacity (A) 20
Inverter capacity (W) 300
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Operation and Management Model for Electrification of Primary School

Main Target area: Primary Schools in West Pokot, Samburu, Turkana, Marsabit,

Isiolo, Mandela, Waijir, Garissa, Lamu and Tana River counties

B Monthlyreport on
O&M financial
condition of the solar
PV system

B Application of
technical support,
repair, &
replacement
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B Income from small
scale business

B Opportunity of
autonomous
activities
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< Negotiation and coordination
of budget allocation for O&Mand
replacement
<« Technical advises and training
opportunity

- ==

Institutional

control

S
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| Primarv School |

 Sooolmgenan Comnitee
!

Trouble shootingand taking
measures to incidents
reported

Monitoring

Budget allocation for
maintenance and replacement
Procurement of replacement
Technical support

1r

Community people as parents and customers of charging
services (phone, hair cutting...)

Charging service (mobile
phone, hair cutting)
Opportunity of social
development
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PV & A 7 MBUORE FIAE £ CEARE S & 0/3y b — VIR OB L [T
boB, NFRICE TN EMROMREATEEL T O L5 C@E LT,

#26.13 HEEHEMNBHEE (IERK)

Unit Power Demand
No. Room Type (Whiday)
S1 | Class room (each room 40W x 4 hr.) 160
S2 | Teacher room (Light: 160 Wh/day + Power socket 300 Wh/day) 450
S3 Dining hall (Light 100W x 4 hr + TV 100W x 4hr) 800
S4 | Dormitory (Light 80W x 4 hr) 320
S5 | Store quarter (max. 2 rooms) + TV 600
S6 Store 50
S7 | Security for each building (10 W x 11 hr.) 440

JICA HE T — LERK
2) FIEEE HOE [REA]

PV v AT AOHBEERAT, RESROGE LR UAXEHWDEN, XM ay h ey
=7 FOAFLFEREICHESE, FEEOEEEZ 10% E LTWD BRITO%E1E 30%) .

Ty =V O LR OB E AN, PRI L FERTH 5,

3) EEHERFE L [/NEL] RS x & [FER
4) TR [BEHIREA] PR R & [RIER

5) BEFATHEIC L BN B E]

INFRENZ T D EEAE AL THIL, FPEF 2589 5, R X 7- 0 O FPEF OH%4H KSh.
1,020 DN, KSh. 64 % PV 3 AT LA DOHEFFE I CHEH CTE 5 L HET 5,

6) EEYS—EARA LI AR & 14
FRMERNZ PV AT DA AT D56 OMEE 7 Vi % Attachment H-5 1255,

(3) HirET v
1) BHAMOFEBI—EADED PV AT A

Miik DEFFE L WEE NS —BBE L, FRICENT 2EMET VA ER LTz, 2K
REHRE, BAEREFE, BIAM PV v 27 AERICHOWTIL, 2.6.4 HREMRET L
CLAETH D, FRITHE, WMEE, FEE, WMER, FHE. REFORMIHY .
Hae @Ry —v EJ/ERD L, FROBAETNDNRy r—T% 264 HDOFK 2211 &
FEEE LTz, FREBEF—ERICHONWTH 264HEFETH D,
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2) vy 7 My THPVIAT L

DEEREDSE, —BUT- VBB NHEELER AN - 2T HILERND L, HE
éﬁ>ﬁa0)‘fﬁ$&%7ﬁ I, Il by BT AOBNMEE TROW@Y L L,

#2614 T Ny PEFAOREEFEH N AZ—

Items Quantity Watt Use Peak Demand | Total Demand
(AC) (hr/day) (kW) (kWh/day)
Laptop 50 25 3 1.25 3.75
Computer for teacher 1 50 3 0.05 0.15
(Administration)
Projector 1 230 1 0.23 0.23
Laser printer 1 600 1 0.60 0.60
Total 905 2.13 4.73

HHEE O % ICIZ JICA BHEMHZE T — MMER

ROV —I7FEF 213 KW, BHEEFEFEATZIKWhH LV, FEOBYV T 7 vy 7ET
IND PV VAT LARERRE LT,

#2615 FyL by ETADPVT LARE

Load demand (kWh/day) 4.73
County minimum average solar irradiation (kWh/day) 5.1
Total system design factor 0.6
Calculated minimum required PV array capacity (kW) 1.545
Chosen PV module capacity (W) 120
DC system voltage (V) 48
Adjusted PV array capacity (KW) 1.92
Days of autonomy (days) 15
Total battery capacity (Ah) 200
Charge controller (CC) capacity (A) 40
Inverter capacity (KW) 3.0
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¢) AR & RHURIRIFIZE BT 20,

d) ZZHE Mz ioIMET 5,
A U= ORI ERDLDIZ, BEME L TE—IFEELEE L, ZZEV AT
LIEHRRF DO FEAE— 7 B OMERPLETH D, £T®/%Fh/ﬂ/i@%®$m%
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T, MINROEF—F =72 EORMMN T AT LMIAELD EIFBZLNRY, Lo T, &
FROBFERTOIIUE, /N 2KW DA =2 BNEHATRETH 5,
ETNOPVEE, EEMER, F—7NVEERET, F—7 R, HIEREOEIE Y
A RT7A N7,

(4  FHFOERZED D R

FIRZEOER AR RAbT AR GEELZ LT, oy NI A I AVEBREL, E=& Y 7]
T4 — KNy 7 E#EHTHETHD, REAROI YT 4 BEEENIE=X) 77 4 —
KAy 7B 28 a ., Bk s THRA2EFTIXLEND S,

266 FEI—ERXOEERISHT

BT VI 2FEEOBERAN S 5, FHOKEREFXIHICREY — A E2 T2 L0 ERE
O KIGHIEERIGICHEBY—ERAGREHRTHXA THREZHND,

(1) ~IfEEIcHR T 5 KBt Bk & FeE Y — v A ik

(2) KBt EIZ L D BEE MDA T D FemE— B Affiax
BT NEBEAT D Z EPHR LD AR AT T D70, AFLET—Z %&b LITREMMA
Hefiiseds L OKEEEIC & 2 BRIk OB A MR T D LENH D, £lo, KEI—ERAET LD

BEHHSR DB EE2HET S, ZhbDTFT—2BIOHEREZ b LIC, BT LA TX 5k
EHEE LT,

Estimation of number of target model

1) No. of non-electrified facility

|:> Estimation of the model applicable facility

1) New installation

Applicability of the charging service

1) Selection criteria of potential community

JICA BFE F— AERR
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AFTDHZ LTk oizizh, ~VAB X =D HHEE LTZ, =712k, 2FETRE
FTAS 2954 Jifigk, ~V AR H—1L 682 fiikd D, BRI~V A X — DT 433 % & 72
Do AU T 4 BORBOBETTOKIL, RE AN A X —HE 4BHFLTHELLD
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4 FFEOTFT —EBFFET S 2013FEDO LD HANTNAS, FHEREB LNV AR X —2O0NT
1L, 204 FFEDOT—2 = H T\ 5D, REMAHHER O AT 2.6.16 ITR-T,

3 2.6.16 RE/LAILHERE
Non-electrified Facility
No. County .
Primary | Sec. Schogl/ Health Center| Dispensary
Schools Polytechnics (Sep 2014) | (Estimation)
(July 2013) | (Sep 2014 )
1 |[BARINGO 266 44 89 385
2 |BOMET 269
3 |BUNGOMA 471 88 45 194
4 |BUSIA 144 29 28 121
5 |ELGEYO_MARAKWET 259 22 40 173
6 |EMBU 170 29 23 99
7 |GARISSA 79 13 26 112
8 [HOMABAY 493 107 80 346
9 |ISIOLO 33
10 |KAJIADO 256 25 38 164
11 |KAKAMEGA 237 50 25 108
12 |KERICHO 245
13 [KIAMBU 201 59 30 129
14 |KILIFI 367 69 56 242
15 |KIRINYAGA 184 18 12 51
16 |KISII 127
17 |KISUMU 210 29 34 147
18 [KITUI 839 63 49 212
19 |KWALE 248 25 34 147
20 |LAIKIPIA 256
21 |LAMU 50 13 27 116
22 |[MACHAKOS 553 46 38 164
23 |MAKUENI 548 186 173 749
24 |MANDERA 98 16 15 64
25 |MARSABIT 111
26 |MERU 474
27 |MIGORI 255 13
28 IMOMBASA
29 |MURANGA 181 21 9 38
30 [NAIROBI 8 3 12
31 [NAKURU 328
32 INANDI 127 196 848
33 [INAROK 372
34 INYAMIRA 282
35 [NYANDARUA 480 55 26 112
36 |INYERI 58 14 6 25
37 |SAMBURU 120 14 45 194
38 |SIAYA 255 23 25 108
39 |TAITA_TAVETA 67 6 1 4
40 [TANA_RIVER 129 6 21 90
41 |THARAKA 209
42 [TRANS_NZOIA 158 19 8 34
43 [TURKANA 251 42 132 571
44 [UASIN_GISHU 238
45 [VIHIGA 154
46 |WAJIR 66 21 79 342
47 |WEST_POKOT 272 48 74 320
(N/A) 1
TOTAL 11,064 1,348 1,487 6,421
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(2 KRG FEIC & 2 BEE bz

KIGHFEIC L DBEB s & 3 2.6.17 (12", KBEIc X 2BEE bz D7 — %1%, REA &
MOE&P B AT LI2b D ThH D, 7 v 7 by 7HEIZL D KRBT, EAFB IO
FHEINRE LIz is 3 CTh D, MOE&P D7 1=/ b CHE A SNl dkiL, 2005 405
01L2FEOHEEFF L, WU T AHBIIHBELIELDOTHD, AA 7 ay=r NOFEMIL
AFTE TR0, BEIZ 280 fiisX I EA STV D

# 2.6.17 KBEFHEIC L DEEEMAILIER S

Electrified by Solar PV
MoE&P
REA

No. County (2005/2006 - 2012/2013)

Solar PV under Primary Secondary

Laptop Program Schooks Schools Dispensary [Health Center

(19 Jan 2015)
1 |BARINGO 167 26 8 22 2
2 |BOMET
3 |BUNGOMA
4 [BUSIA
5 |ELGEYO_MARAKWET 17 9 3
6 |EMBU 5 5 5
7 |GARISSA 121 17 12 25 3
8 |HOMABAY 1 5
9 |ISIOLO 24 6 6 11
10 [KAJIADO 180 3 1 5 1
11 |[KAKAMEGA
12 |KERICHO
13 |KIAMBU
14 |KILIFI 28 2 3 4
15 |KIRINYAGA
16 |KISII
17 |KISUMU
18 |KITUI 347 3 25 28 4
19 |[KWALE 41 1 5 9
20 |LAIKIPIA 54 4 9 18 2
21 [LAMU 55 3 10 1
22 [IMACHAKOS 36 1 3 6
23 |[MAKUENI 53 30 8 4
24 IMANDERA 132 5 10 8 1
25 |[MARSABIT 79 12 15 24 6
26 |MERU 2 1 3 2
27 |MIGORI
28 |[MOMBASA
29 [IMURANGA
30 |[NAIROBI
31 [INAKURU 6
32 |[NANDI 1 1
33 [INAROK 197 9 9 16 4
34 INYAMIRA
35 [INYANDARUA
36 |NYERI
37 [SAMBURU 107 24 4 17 1
38 [SIAYA 1 1
39 |TAITA_TAVETA 6 4 1
40 |TANA_RIVER 102 1 6 13 1
41 |[THARAKA 42 2 6 4
42 |TRANS_NZOIA
43 |[TURKANA 264 53 15 30 4
44 |UASIN_GISHU
45 |VIHIGA
46 |WAJIR 143 4 8 20 1
47 |WEST_POKOT 167 33 12 8 6

(N/A)
TOTAL 2,374 209 211 303 44
JICA HFIR T — L PERK
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(3) FEY— RO HME

AMEE262IZFHH LB JICAHEMETF — L (IRE)— tzﬂ&%%éaﬁﬁ%Fﬁ
BINAD I E L FES 2 & (H# KSh. 1,120 L k) | L3 Ebto:®%ﬁ NP OE ¥
72 D N HEHERGRE D T2 O OFMZFFE Lz, TRIMIMIEX, B4R L ¥ — ;5%% it~
AL =T Z RN ENLFEMB OO THIE L Wksﬁﬁabtoﬁ’*EM%M%ﬁo
72D D5 HHEE LT, Michael Porter D 52D jD 9 BLFEE Y — R EL 52 5, AELD
B BEDT], BRLOERNBESE ORI D I EFE2 M,

Lot2 DE=# U » ZFEFICHESWTRET L7 F. A ZEIUAAY KSh. 1,000 Z#8 x5 D13k K
FRGHEED TWITARY T 5 LW I FERIC AR~ 72, Thbb, R OEBENMEWHIX A 2/3,
BENDAIAEND DI 216, = L CHEFEFENTET L0 206 DHETHRAL WD, Lz
2o T 3EBRIRDOMBIRIT 2127 (K 7%) L7825,

% 2.6.18 FEY—E XD EMATREMED/3HT

Porter’ Five Force Actual situation Potential of sound business (learning
Factors from Pilot Project)

Threats of substitute M-Kopa 2/3 (i.e. other than South Horr,
produces or service Financial support from the government | Angata Nanyokei)
and NGOs to the community®®

Bargaining power of # More than 50 HHs within 5km radius Household 4/6 (i.e. other than Illaut,
customers # Having core area just adjacent to the | Latakweny)
facility Core 3/6 (i.e. Illaut, Latakweny,
Angata Nanyokei)
Frequency 4/6 x3/6 = 1/3
Intensity of ¢ Where mobile phone network starts prior | Mobile phone reaching 2/6 (i.e. South
competitive rivalry to the electrification, lots of private Horr, Marti)

service providers.
* If electrification starts a few years prior
to the network, little competitors.
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# 2.6.19 7 /VEARERALERBEOHES (s

REL+FTEE Y — B A MEER)

No. of non-electrified Applicable number of
facility facility
Dispensary 6,421 449
Health Center 1,487 104
Total 7,908 553

JICA HIFE F — AERR
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PX\ EP%*)(VC 14 ﬁlﬁnX\ n/ﬁ’ﬁ?FﬁT 21 ﬁlﬁnxx NIV AR HZ—T 375“IEEX utﬁéo if:.\
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AIREEIE 19 sk 1272 B . 237 fERR N T VO A RESIC e D EHEEE S D,

3 26.20 EFVEHATRERA

R B OMEL (BB —EAMEH D)

No. of solar PV electrified Applicable number of
facility facility

Primary School 2,583 180
Secondary School 211 14
Dispensary 303 21
Health Center 44 3
Spanish Project 280 19

Total 3,421 237
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i TEEFR D 7 ik & AniZ LTz,
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=7 BUMIE 2020 - £ TOSHEE 100% % BiE L LCW\5, Ko THIE, MoE&P & REA A
M5 EALFTE CEA LA T 7 U v RPVOEL IV RFICERi S D Z L2725, Lotl
DODRA vy vTaYxzl YA hoOP T, llitumtum & Olemoncho HiE 2 6) U TSR AEM 231 T
bz, MoE&P K& T REA 73 2005 47> & 2013 4E 12 1,000 AT O AL EFRIZ PV > AT L% #E
AL, ZORK AENIREMETOLOENEZITO ESINTWVWDIA T T 4IZHY | Rtk
FERANAT N D FIREER S 5,

ZOWRBITIBNT, BRSO PV A7 ADOFE TG LA M+ A 0ERH 5, R
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B D PV > AT AOMEIEZBH LT 5,
- REERIL O PV AT MERFIEIC X WA - FEMmA . WERE - EE
HE WEREE, ORI S RER TIEE T S,
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Bt D PV VAT AOIERIZO W DRET TH D28, PV VAT LAEBET 57— RAIHEE L7V,

2 F7 70 v K PV R D I8

KW FREE D/ NBELD PV 3 2T A DOMIIFICOWT, HIEITEZ 5TV, mJREEDH 5
IR, BEEMEEVEDY (FIT) &y MA=F V7O @0 0355, FITE, Bk TIEA
77U > KPVIX500 kW EL |, 1MW BL NI H S 4, EWERD FEEAS X, 0.2 US$/KkWh & #
EINTWD, LoT, /D PV AT AMZBURTIT#E A Sz, —FH, *y hA—=2T
VIR, RADTEE L BN DDOZEEZE LG E TRET IMETHY . /INULD PV v 27
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LTV, WOSENERTEEIZ 72 5 2 BTk Ze
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LBEMA OLE, EERFE T LR ~OBENERAIETH D, EB MWD ENIGEITE
BHROENMHGIITE 2202, BHHE PV 238 L COAUIRMSEIR CHRENFTIETH 5,

3) W I

PV U RT L ERMZGY X THEET Do HMA~D PV L ORHGIIATOR N, A 23
— A F =Yy —zAVTEBRMMETET D,

Grid -connected PV System Grid

(with reverse flow)
*Reverse power protection Grid
P\_/ panel relay is required at the time of
(Grid Voltage) independent operation PV panel
Connection toavoid reverse flow
depending on PCS).
box PowerConditioner*( pencing )
I (PCS) cic
e ~ || Distribution | | Meter Grid -connected PV

— board (Infout) (non-reverse flow)
Battery
[
o ST e | e
Qnd conne? Inverter charger
Present PV
system voltage
Pvpanel J0CEY
3)DC48V
Existing
Off-grid PV System
- before Grid Connection
Inverter
Battery T H COT;uilmer — Load
JICA HPZE T — LAERK
X281 727V v FPV VAT ADRKERBX
(4) B - R
WA . VT OGA O B L ONERFE R LIS ONIRE TRISRT,
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# 281 PV AT LARMEARDER L {EREE

- Distribution board
- Assembling and rewiring

- Battery
- Assembling and rewiring

it Reverse Flow Changeover
em
No battery With battery back-up (non-reverse flow)
. - Connection box
- Connection box ..
Power conditioner - Power conditioner Inverter charger
Initial Cost - Distribution board g

- Rewiring

Operation Cost

- Equipment replacement

- Equipment replacement
- Battery replacement

- Inverter charger and battery
replacement

Benefit

- Sales of PV energy to KP
grid (by net-metering)

- Sales of PV energy to KP grid
(by-net metering)
- Energy supply during power cut

- Electricity supply during power
cut
- Electricity saving by PV
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- PV RV FTICED D05, B A Mk D PV 2/ LEBIBOMMIRE 21T TN
VLD, ZOERITIEE LR,

M PV R E & L S EE W BUEIT TR O® Y,

# 282 FEHREE - FREEDITA—X

Item Description Unit lltumtum | Olemoncho
Assumed energy consumption (School days) kWh/day 7.49 5.93
Assumed energy consumption (Holidays) kWh/day 4.14 2.99
Annual energy consumption increase (1-5year) per year 5.0% 5.0%
Nos of holidays/year days 96 96
Original output of PV module kw 3.36 2.64
Output of PV for reverse flow system kW 3.36 2.64
Solar irradiation kWh/day 5.0 5.0
Average PV system efficiency 0.60 0.60
Daily energy production for reverse flow kWh/day 10.08 7.92
Daily energy production, non-reverse flow kWh/day 10.08 7.92
PV detrioration factor per year 1% 1%

JICA FEMFEF— L ERL
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OFEREY ., FHE, A, @WEBEOGH AR H D 5.2% & HiE L,
©) A5 o3 it R

FOREEIZESE, H5IHE 10%, 20 FH, ARORMTEZE L CTHMB o2 St L=, &7 —
ADF ¥ v a7 —% Attachment J-1 1279, 72, MBEOITOREEZ TRIZED 5,
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%283 REERHEIH ORER
lltumtum Olemoncho
Reverse . Non Reverse . Non
Item Description Unit flow, no Rl_verse flow, reverse |[flow, no R|_verse flow, reverse
with battery with battery
battery (RWB) flow battery (RWB) flow
(RNB) (NRF)  |(RNB) (NRF)
Tariff rate (Net metering) KSh./kWh 185
Average Energy supplied fromPV  [kWh/year 2,551 2,799  2,799] 1,975 2167 2167
Average Power Cut Hours hrs/day 213
Average Benefit from PV system KSh./year 55,512 60,918 51,783 43,616 47,864 40,089
Investment Cost KSh. 848,685 993,735 562,685 712,065 751,765| 480,535
Annual O&M Cost KSh./year 41,291 71,810 61,434 32,086 52,432 37,446
Net Present Value (cost, DR10%) KSh. 1,123,065 1,514,750 1,034,557 920,498 1,129,803| 755,646
Net Present Value (benefit, DR10%)  |KSh. 488,402 535,970| 437,831| 383,745 421,119| 339,201
Net Present Value (B/C) 0.43 0.35 0.42 0.42 0.37 0.45
Net Present Value (B/C) - 0.47 037 045 0.45 039 046
with -10% equipment cost
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L7 B R RFEXERR DM ENNET VEREST D00 M ny b Fad=7 FBREHE S
TV, ZAUTUNIDOIZ LD f N F— « FF RV [aI a=TF 4 — U —k ¥ —OEETE
MTH2EEHEL WD THD, L, A7r Y= MNABBORETIND OEENER
IFTRWZ ERMER SN, 20, EVRREEHFRO N NA 0y hFaP =y hEdikd
%EH7N 2012 4F 11 H 1T JICA, REA KX MoE&P DI TAE Shi-,
AETIE, F—HER (0124) IZEMINTIZE DR APEER RO A vy v Frdx s FoU
IR DISENC DWW TRRHE T 5,

291 /KA vy NP =7 NOYER

(1) ADBITED TR ML
=TT B A DB TR, RTIRIL & T DA AT R S, 4 =7 (LR M & 76

WA =T MR E SN TWD, Lo T, /IKAIICE D Moy b7a Y= Metifasix
2B OHEN TR L7,

2) i i A

NRA vy hFaY ey FORS A RHT 720, JICAFEMFF— 1L 201245 A ~6 D
WICEF 13 (AT (% 9 T, Z1H 4 ST OHMMBEE 42 I/ L-, TS OB M RS R,
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NAFTADREMEE L TAREZR S D
. B, R, SERENLREL,
BEEARRE & Wil L7z, FER. FEOFIH
Wi L CTWD 2k s Z—/fk DRk
FEND, BERCEILARE) 2xbHE LZE
JH—L L TCER LT,

Fo. A7 7Y v FHBEITIS T 2 B
HOBBEDALIZ, GIS TENZ L OIFD
BELWEMET —2xHEQ, 77y
R RS I 2 R L7z, R RIS R
v . Kajiado, Narok, Sotik, Bomet 72 & 737K
T LR I S T
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X291 HABE (1km*Y7=9 OI4FK)
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@B MAMEyFuY=s b A FOBERE
NAFHAYA ORI ZRRELLET, LLTOBY Th D,
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ZORNTEAFIEZ L BICHY 2EEL SN D2, & G SN RITEH £ TITE LT 272 0B
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voOBERE . mrv ] FEEME. mEUE. B N T U — A on—x HEHVER
FerE#r, LED MREY, B, Bo¥— A—%—HH, Z2MAE

V A F T A=y bt NAFTITAREEE, SAFTHARNVE— T4 NF—a=y
h, HAA—=H—

v bR EEFT. BT R . BlEE

AT LOFEHRARRT, LTOHEY Th D,

v R E  50m® (H AL E—20 m)

v OB R 13 KW (FE0HI T 6.2 kW)

v JEETEE 16 kwh/H

(5) eS8 NG

Chemamit 2 X = =7 4 NA F T AT N—T% 5L, A MIEBHZEL, EE A 23—
O 2T 4 EERDOEAEND, A N—TEEE, BN, HEEREE, o325 4%
T ETRIRRES L O, RFHERER 2T o L LT,

FEPIEO%, %15 Chemamit #11% 2014 FIRFEEEE STz, Ko T EOFEITEH T 7220
2. FEARRRE Z I A7 7y R o FIRE O LG FEHIC#E T T & B,

2.9.3 }il‘jj/{/]) | = ]\79u :‘)Iy ]\OD%E

1) B SR
BELEZANT, EVRZAETFTADONAAL 1y MERMME L O 22 E L7,
vV O HAARET XX —DORT Uy AN EH N L
v BEROENRENS BRI B Y L TV ERICERFHE 2N 2 &
vV EVRABROEEOEFEEN DD L
v el iiiich b L

LUFOT a0, A MREEIT o7,

v EAHIR OB E

v B

vV FEfiaa=T 4 OEE
TRIZ, R E L CTET O 3 DDOFEMMIZONT, AR, BV - FEHEIGTHICEET
LIEMAEE L Db DOERT, HEMREFTORER., 1 2y hoOfEmH & LT Naikarra 238 7E S 4L
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#291 EAOA vy b ud= MEsiith

Community Name Population* | No. of HHs* | No. of Shops | No. of Posho mills
Naikarra 6,364 1,299 24 6
Leshuta 3,547 739 10 1
Ololaimutia 6,000 n/a 25 5

Hi#h : National Census 2009 (JICA HFAZR F— AfRLE)

FEUENG
FA b Naikarra, Narok South District
PNEE 6,364 (Male: 3,046, Female: 3,318)
fifE (km?): 280 km?
N 23 (A/km?)
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/IR BT OB 8 1

HARMREZ LY — (KT, XA A~ BEXOES) OHEMBERIL, © Y3 A PEEER D
Ry b 7alxzl MfboT, 7oyl FOEEEBD—D Lol AETIE, 2013
5 H~20154F 2 HI\ZE 2 MM O 112 B3 2I5EC DWW TCRt#HET 5,

IR ITBAR OEAT I OTEBERRIL, LLFORD LBV EH S D,

Activities

2013 2014 2015
mialalals]oln]ply Fim[a[m[s]s]Als o[N[D]I]FIM
{Ep—— ) |- L ] 13 R 1 |5

Review of existing Studies

RS S s ) S Uy Sy SR L Sy S S SRy S S S S S
i As required
kol hntale mhulel dntule niutuls el studuls nfuint ekl aknte uioh dniuiel sintuls ntuted salole miniuk 1

Preparation of Guideline

 PSPSOS RPN SRR SRR U BSYRS USSR YRR SRR PR JUYRS BYUSUS JUPS S S

L
i it Hatl e it Sl Sals St St et i ntats Sl et Hata et s et st e

. General

. ldentification

. Investigation & Planning

. Basic Design

. Economic & Financial Evaluation

. Environmental & Social consideration

. Construction supervision

O INIO O™ IWIN{F

. Operation & Maintenance

Finalization

Technical Training

1. Technical Lecture

2. Site Visit of Kaptega MHP

3. Technical Transfer Seminer

W 25th Ogt.

Simple Pre-feasibility Study

st s s e B S

1. Data Collection

2. Site Investigation

3. Hydrological Analysis

4. Plan Formulation

5. Initial Evaluation

Presentation at JKUAT Conference

Preparation of Technical
Recommendation

Tentative v Drpft V¥ Final v
Recommendation (PR4 Recommendation (PR5) Recommendation

Vi.

Data Collection

i - _Asrequired ___

Vii.

Validation Workshop

Assignment of JICA Expert

— ] — ] : B
1st May 2nd Qct. 7th Jan. 1stJul. 2nd Qct. | 11thiJan
-13thjJun -6th Nov., -|20th Feb. - 10th Aug. | - 16th Nov. -[21th Fep.

JICA BFE F— AERR

X 2.10.1 /KB O I TEEN B E
KT H 72— — kB L LT, REAIZLITD 34 %24 LT,

Ms. Judith Kimeu
Mr. Semekiah Ongong’a
Mr. Anthony Wanjara

REA F4: Al HE = 1 )L % —¥#[ Assistant Engineer
REA P4 Al HE = Rk /L % — Assistant Engineer
REA 54 A HE— % /L % —¥[ Technician
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L7,
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T HITALE LT B,
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FEREFEERE LT, INOLOWES £ 0 OBREEIZAER Th o7,

v O BREV—2 v a v T A RIA COMERN (2104 ) H)
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vV EHEUV—Z a7 =T ONKIARETA T A OB (2.15 2 H)

2103 fE 7V FIS
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Asurur /INK 1 D5 7 L FIS #4E (L Attachment K-2 IZIfF STV 5, 855 7 L FIS DERTE
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€)) TE UL EE

WG IE, FAEIC LB RINEE 2 FhE L=, E7oIUEERNT., ASCER (W= - it®m) . 2FEK
EPR~ A X —T7F 2030 okt E, HEX, ElEEMEAE i EEm, ARk En, FETh D,

2) S E AR 2
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Asurur Waterfall "PJpoed Powerhouse Site

JICABIE T — Afji (201441 1)
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e LT,

AKITA RTA L ORHE LT, LFD 2 5RETHND, WENSRIEOR, HE & HErE
DIEEEZTHHICEETE HFIZETHHDOTH D,

1) NWMP 2030 Ot o H

INKIBAZEICE 5 T— DD RERBPETHIKLT —F ORBEEZEBTH-0, “2FH
K&~ A% —7FF 2030 (NWMP 2030) ” Ot &s — &%ﬁ4ﬁ74/ Wz 7=,

2) HAARDORERXOTRH

RIBFZOFRHFHED 72010, THEHEZ RO HBRBRAZHETLT0nD, Zhbicky
WL OO EEFETLEBE L TR NEZICEGETEDH LI LT,

(2) HARTA RREY — 2 v a v

ICAFMZEF — AL, A RTA LV ONBREMGET HDMFEY —27 v a v 7%, 201411 H 6 H
\ZF A 1 BN O Kivi Milimani 387 L CBE L7z, BEEY — 727 > a v 728 5 Ag k%
Attachment K-1 [Z¥44 5,

BIMENSED AL N WG ORGE., LTFTOMWMY BRSNS, WGIE, Zhbda A Ak
2T, WA RTA BRI LT,

1). =78 OWMCBT 2 iEEOBMBIRE SNz, WG IE, HomIc i 55
WM OTET D ETHEIEENEME L 722 0T, FERICK 2ERPEE I DH/vK
NELTEELLRWEDRME TR L, AR E L,

2). KEEEICKT DRk et O EEMEOLE RO Sz, WG 1T, BEIC/KBT IR
LCREH LTV 528, REERRGHEEIICE L CiIEREi L T no T, thosEE:
SR L CTAR LW & BfE AR D T,

3). BKIHE2EKT] (ULH-MHP) OB g Sz, WGIX, ZThaHH Lk,

4). MOE&P T/WNKNART o v VilE A FEhiF T v | 2015 4FEMIEHIZHKE T3 2 TERD
T, ZTOREEZBIRT 2ENRESINT, WGIX, ZHEHHALL S & L7,
mwilﬂ MOE&P ICfERR L7z & Z A, IR M AR SHL D DITARS 3 A LIEZ

. BB TCIIIE TE VW EEER LT,
a.ﬁ%%m%ﬂma%mﬁb%ﬁmio IZERI OB RRE SN, WGIE, Zhz
AL, EREEmLiz,

2.105 HGF BT T2 EAR S

K7V = MEEZB L THR Lz, S%/IVKD 2R LIt E bz T 572 0iIc s L
B 22 LTI 5,

=7 E BERRTRLX—IZLD AARTEMRASA [ a—x 1 Rk St
G ENET RS S 1 /:7 K —98—
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(1) VAR —T T O LR E

MOE&P 233 i 1 Tdb 5 LA F OIFEN L., /INK I L B #5E el m T CIEmIcEETH D,
REAIRMRED—B L LT, ZNODIEIZEG T2 FH A HLET 5,

v' REA. KPLC ¥ X TO'KETRACO ZNENDEEFE~ A X —T7 7 L&A LI GIS &5
L~V AF =TT ORE, £OEMBZRER, XU & DA,

v 2015 4E DR A H S LT KBS & i 1 o> “Guideline Specification Standard for
Development of Micro/ Small Hydropower in Kenya ({i% 75 KS1859) "MK iE,

(2) JINAK T E ] 0D et G i 0D 33 E

IR D RTREMUIER 1T A = 7 L JE D e & P A = T MU IS TR E STV B, BAE. MOE&P 23R E
HCTHLIMAE~Y AL =TT NEESNT, IINKTIOTH mWW®$@MﬂW%%;L e fE&pr o
INKINT K B BAL DX Gl &2 E L, /INVK BRI D5 A ER S F A2 #5345,

3) EEITHEIZLIA My b Tavzr FNOFE

mmﬁmiéﬁﬁ%m%%mﬁét :J%A%éimmﬁm%®%ﬁﬂ L axEh iR X

ONEdE - 7 %#5%%@%%1%5|%A ié@ﬁ@mmﬁ7u/:7%®ﬁ
A E md MI%£M¢6$%%H¢6 ié%%i%%%ﬁ<ﬂ0ﬁ< EGT 5
BOFETHD,

Tz 7> Tk, 7=7FB Nt (KenGen) CHME 2 L& o F &ty OGNS
REA Rt E N HAT B S 22T b N D KK Z LT I LERH 5,

(4) HERFE BLEL P D& 5 O

2014 ARG LTI, /IR DOREFFE BB OBREI A PREICBUE STy, /KA o
FRE BREERE OB 040 % et - R 272012, BIEIEERI & O ) & B3 2 FAHERE T 2,

M2 2/ DR EFTOFAL 1,000 FFLA FOFKR EVEOFEETH D EHEESND, I
WTEFRCE N SN EEE T 2 IR T E 5720, IR OMEREHIT, #ooERICED
H Ik SN D EEKEO FTEREBE N FEETLIHFICR D,

BRI 2 R IT. FHEERBE DML S D, o T, EEMAKDORL, FEEHIAFITZ D
WHE « Flii 7 1 7 F L7p EOREFI G2 A L TR LERH D,

=T E BAERRRT RLX—I2LD AATEMRSH | o—= 1 ik att
HHFENETAREE 0 Y 7 k —99—
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211 ANAFHZOEMHS

2111 BEfFRED L E=—

BEH B AR EI & B, Bt~ A ¥ —T7 T v B AEER, BRERE, & R —BUR
BADMERK L7z A AT AHHEOFE, ~ =2 T VL FSHEER LY, EEROLE2—%1T-
770
BEF D RA AT AFEIFEL LTI, 2008 420> 6 Bilas S 41TV % Africa Biogas Partnership Programme
(ABPP) 7% 10,000 tHAF~D /A A H ZE A% BIEL LTHEMT ThH 5, 6,000 i DE AT
DL, A FH A3 T 7 X —1% (Association of Biogas Contractors of Kenya: ABC-K) (2%
5930 DA LT B, 6-12 m* LD MRS A 4 H A T RER—22H D L 52 5,
F72. MOE&P 73 14 D FTOFIFEFT T LR Z B & LTc A A AFHEZ TN LT, FHEIZHND,
50 m® BUELL LD S AT AL AT KOBAFNIV 2L 7 =T ICBWCEREETEBTH 5,
B EGEHEIC LD MOE&P 23 Thika & Isinya DIE7' T 7 —3v a T8 A (Hi 455 kW & 100 kW)
L7z, F£72 GIZ 23 Kilifi DY A PR T T 7 —3 2 T 150 kW Okl 25X iE L, EisH Th
5o REA X 2011 2 D FT DT 20 KVA KT 12.5 KVA DA T ] AR E R w25 A LT,
—7J5. Homabay, Bungoma, Wema, Kamahura 2§ D /A 4 5 ZAFZEIZ OV TIE, BRI ORI-ESCH
ORE, BB ARER EREN R bNT,

2112 HiEs

(1) H

INA FHAGEGEDI T o H—r 38— h~DFEIBERIL, 7V FISTERE A KT A AERR O E).
IS —DFEl, REAFHEDE=H ) UV EEZBL UToTo, HINBIEEO EELRBNEZLLTO
W& Lim,

- A A ARG OF e T RERY 7 T TEER O SR,
- READFPERONA A HAFEEL AT JMIEMATE D8I8TA T4 > DR,

- REATRBICK 2 A AN AEEHEIC O, FHll, BGh, HeE. b LR, 3RKBr.
HEFFEFLIC ) D RES DI L,

XHRIE REA M54 LT2LL T O REATRE 240678 %,
Ms. Caroline Kelly REA P4 A HE = 1k /L ¥ — Assistant Officer
Mr. Gilbert Gichunge REA f54E A RE = /L &% —¥#f Training Engineer

Z D24 REAEHNE & JICAFEME T —2 2Nz, NAFTHAWG & LT,
(2) Jiik
FBERIZLL F O HIEIC L 0 32 L 7=,

1) REAFEMOBEAE A AT A A FEhfE - B

=7 E BERRTRLX—IZLD AARTEMRASA [ a—x 1 Rk St
G ENET RS S 1 /17 K —100—



HETTHEE ruY=r MNEH)

B2
2) TVUFESTERICET D27 R A b E 2— KOG O B {E3E
3) ik I T —oxF - LB AR O
4) REABEOD=—XITHSWT=HA KT A DIVERK
5) NAAHAOHFE - =4V 7 « GBI LT bt Ot 5
@) AFVa—
BT IE D A 4 2 2 — L% B F D 0 7T,
#2111 NAFTHABERBER P2 —v
Year 2012 2013 2014 2015
Month 6708 9fwfufwe1]2]3]4]s]6]7]8]ow0fuf12[1]2]3]4]5]6][7][8]0]10]u]12]1]>2
Planning of pilot biogas project
Existing prroject monitoring/evaluation —— —— m
Preparation of Pre-FS m
Site suney for 6 biogas sites #
Energy and demand assessment W
Basic planning and design —— —
Cost estimation and evaluation -
Optimal study {—
Preparation of BoQ F H
Preparation of biogas guideline w
Provision of monitoring equipment —
Preparation for seminar H m
Asssingment of Biogas Expert || (| | _ | _ ﬂ =]
K2 | rY
Seminar st TS GR Validation Seminar| JKUATTY
outout A A 'y A | A
P (PG/R (1)) (PG/R(2) _PG/R(3)) (PG/R (4) | (PG/R(5) (Draft GR) Finkl/R)

JICA FMFEF— L ER
(4) HihBint > —

INAFHADHEWitrY 2 —% 2013410 A 25 BICHEhE L=, HAXHMEIZS T 2 BAR
FEOMRE TV 27 MEEICBITHEOBRICTH D, A FHAWG D, A 40 ADH
REFFHE, VAT LOET N, BEOFEOHEF, 4 NHE, 6% 7L FIS OXEARGHE (=3
VX —AERER, FFEL AR, EEAREREL. B, MEBFHE) o5 VEBUEER LI, BTy
H—R— " RREL, EAFHOHMELZ /R LT, &E% Attachment L-3 (2R3 5,

(5) REASF¥DT=X) 7

2011 4E(Z REA % Mangu High School & Moi Girls’ High School @ - 7235FF S /A 447 A 38 B ki &
AL, WG I 2012 400 203 FICZnaE=4 U 7 L, HEFFEEIRDLA T, FFHMm
(CBRT — X HE L, RO FE~OMELZEI L, 1D ENBIGEEIT- 7,

BI7. FMEHI LRBLOFHETH D, HAREENFEMEOFHEL D DR nETEH ANFAE L
TWRWE, T ADI., FIHZED A VO FESK « BERIOE Y $0 0 ERE 2 8BH L7,
F7o, FEELOWRIEOFIA - A, ke HAKEOHIR, FIHEDO N VR GE, BEEOTE
BT DHINEE L DT,

=T E BAERRRT RLX—I2LD AATEMRSH | o—= 1 ik att
HHFENETAREE 0 Y 7 k —101—
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(6) HE - E=F Y TS

REA XMW, NAAHADOFE « T=F U 7 « TR0 2 H LT\ ieho7o, pH A
— &= AXUfEEs, BiESCENMEE. BEBEEE. GPS % 201446 AIZHHEL ., WG IR
EERE LT,

2113 7V FIS

REA |34 4], 2012-2013 ZHAEFEIC 5 YA b DOA A5 2 F i 2 2HE L, 528 10 B o i
IR 2 FH L TN 2, TN A FH A2 WG TR TR B OFEEE NS5 6 A kA2 3%
EL., A MEZ £ LS 7V FIS % Fi L=,

6 A FNTHEHA LA FH AL AT LAOETIVIZTTREOEY

Biogas digester
Red text: installed by the project

~ Toilet of School Biogas Generator
,.(-.: dormitory =
LN Gas
Bag
: Dung I Effluent f
Cowshedk e & e _
= Cooking stove

Feed® 1 i /
~ ~B/ogas digester _

—_—o - -—

JICA PR F — ARk
X 2111 NAZFHRAYVART LDET )V
FEOFRTNATER I EANEHOFE L LTRSS, FHIILLTO®EY TH D,
1) URIFIEHHEEFEICED N TEY . M L EE DRI A A 5 A E 0 %
RIET D, A X HBEE DB BOD REE 303584 L, B ~DAm 270 <
RHREN S D,
(2) FEENODESENA T I ATEAECED, FIER OBERITIRAL E L TR
BE DI EZ LT DI AlRE, BHIIFE RIS E A O, ROV A 7 Vi sivd,
() FAELTIAA AT ANIH ANy ZIZHrsD, MO T A EIZITHEBEICH NS,
%7V FISIE, &% A FoME, B, BIRREH, =¥ —  FEEE, BEEE, f5E
RRE, BREMETHIOBEHEN O D, #RET 7T LEROEREL L, #RE T
FZOEYIZHED 5,

=7 E BERRTIRLF—ICED AATERRSH [ o — A B att
W EET MR T 0 = —102—
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#2112 XAFTHAEH 7V FISER, Hik, REMBEEMORER

Base condition:

Diesel Oil Price 110.00 KSh/L
Diesel efficiency 2.40 kKWh/L
Emission factor of electricity 0.81805 ton-CO,/MWh
Price of fuel wood 3,300 KSh/ton
Exchange rate 86.28 KSh/US$
Carbon credit 1,294 KSh/ton-CO, (15US$/ton)
S . o Kipsigis Mukumu | Cardinal
Item Unit Ny;rrl]Hllgh Rwsrf] Hllgh L”;'E H:gh Girls High | Girls High Otunga
choo choo choo School School |High School
Project Cost KSh 3,755,264 1,453,168 6,861,967 3,658,669 4,271,187 4,703,232
Planned gas production for fuelwood saving m3/yr 6,248 3,285 4,466 1,533 4,822 4411
Planned gas production for electricity saving m3/yr 2,321 0 4,380 5,179 2,683 4,380
Annual planned generated energy KWh/yr 2321 4,380 5,179 2,683 4,380
Annual planned fuelwood Saving ton/yr 36.3 19.1 259 8.9 28.0 25.6
Financial benefit KSh/yr 165,466 62,945 164,856 130,357 174,026 171,690
Total economic benefit KShlyr 620,758 269,170 571,344 368,448 554,544 566,853
EIRR 15.09% 16.44% 5.85% 7.79% 11.27% 10.26%
Ranking 1 5 6 4 2 3

Note: Shadow exchange rate is not considered in financial cost.

JICA HFAZF — AR

F 7o, SHELHEYR &I EOMBIME O 2 Nyeri @ik D7 — A TIT o 72, /A AT ADOFHEH
BJR & L C OB IEE A AY 3,300 KShiton &% & 19.2 KShim® TH 0 | FEEIT Y #%hizk D T
BAEME 19.7 KShkWh &5 & 19.7KShim® L7 5, —J7, FBITITT P « FEBEHESMLE
T, Il 2 RBRKRE L, HEFFEBLOMMAES OB LB D, ZOBRMAEZEETHE, £h
SNREARRBEAEJE L L COBRNAL T H A EZAND G, BFEEIEWEE 25,

FOEE TV ESITIH Y o F— = MBI TIEEL, HEAERBE L, kbaWnwo oL
72572 Nyeri FE O HEZEIZONWT, 5% REAPMEIZFIS #Ei+T 5 TETHDH, g7 L FIS
DFERD G NA AT A WG D3 iTim L2 £ LD, IKUAT DEMT AT S TR A Z —HE L4217 -
72o W& % Attachment L-4 [Z#E% 5,

2114 BHA FI7A4
INA FH ARBFIEIZDINDHA KT A % WG BECrERR L7,

(1) HA RTA v O

REAIZ X 231 A A AFHEOFME, A MRA, ARG, Fhi, Ji CEHE, HREE, =
YT FHEICET2HEEHNE LT, A RTAVEER L, HA RTA4 L OFAH TN
A FH AEI 0D BIFRRRBIRE 24808 Uiz, BUBLITEAE 100 m®, 3678 20 KVA TR B2 %
BELTWD, ZHE 0 KREBZRFRIL, FHEORGT, MR ETENFERAICR DD,
A RTA U TIIHEELTWRWD, EANLRFEHIIIBETH DL, A FTA I FDO=,3—F
MHRD,

=7 E BAENRETRLF—IZLD AARTERASHE ) 72— A BTkt
W EET R T 0 = —103—
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v" Part-1 Guideline for Biogas Generation Planning
v' Part-2 User Guideline for Biogas Generation Operation

v' Part-3 Guideline for Monitoring and Evaluation

Part-1 (334 A AOFHA, G, sEk. FHil, FREEICRED L BUMCEREE O E . N —
HEEE LT, SRITFREAIEH BT DA A H A% T, KEATREMEZ BEH L T\ 5D,
KB r— L ORI FEIL, R THSENEIND oD, fFREITL TR, Part-2 1T
INA F I AN COFNRAFZRIG L Ui, 73 A7 A5 O — M & {ERFE BLO FIRIZD
WTRLIR LTV D, S A AT LIS OFEME & FERIIEST DHRRIC L 5%, Hilo~==27 /1
DLETH D, Part-3 1XFEMGE D NA AT AFEDOE=HY 7 FHlEIT 5 BUFS KT —%0
BEZxRELTWND,

INA FHAFEETA KT A % Attachment L-1-1 |[ZUsfH9 5,

2) HARITA URAET— 2 v a v

HA RTAVDORFET —27 2 a v 782014411 H 6 HICBfES Nz, WA RTA LD RT T b
% R —(ICA, GIZ, IDA%), K% (KUAT) | EEFR¥EEMA 72 &R ISR L7, KNBS
WNA T T AOERREEZHEFTH TCHDLIE, a— I NVEFITEHATOLIRETHDLZ E, AT
A DHBUZDOWNT D I X R FE LI, 2D RIS EITWERKL LT, MLV —7 v =
v T DIEFENE & Attachment L-1-2 (27~ 97,

2.11.5 #FBIzmT - HiTR S

1) R
TETIBTENAFTTAFEORELIREZ L TORICHED D,

=7 E BERRTIRLF—ICED AATERRSH [ o — A B att
W EET MR T 0 = —104—



FEETHREE A= ES/ A NG 1)
RS
#2113 =T ONRAFTHRIRBITHBELERS

SN R #"E

1 G pMHALIZB T DT T 4 R0 | MG BIRREZ XIS Ui-GtE, S, i TESPE, £=
YT H T T 4 LAULORERD, | 2D I ONWTOENRENNETH S,
FHESCTE =Y T D
g

2 HERFEHIC T D, MR AE & | MRS BLOR TREME 2 E 0 B %, FIHE S EESR A
FOBENRNY ORI FRICER & VERHEE NI DI & 55, HEITN

UHIT BIRER S THE E1T 9,

3 NAF T AREFERMEE O MG | WU L SR OL, REEEDIESTF TR &
TR DAL & S R O M FEE MEEL P L | EHOIRELITIRXTH 5.

4 NHFEICBIT D, BREO T | AXFEZICBO CXBUFMIGE TEEZITV., £0%
EHEEFOFE, TOAOTHE | OHNE - av X VO TR ZFEBRNTHIAT
DR AN REThH B,

5 FIHZE O EELEMEO MR | FIAEIENEENO+ DA INDILERS S, FIH
B, HUENEDLLIEOS S | FIXEHE, fE CEEEE, MERFEEFIFICSM L, oD
s BEEDOWHR, TE=F ) T H{THoRETHH, I

XA ERZITHERETH D, v =2 T VITHREE AR
BTN TIRE SNDVER D D,

6 B CHEMEZR AT Ao, AL | ARV CGEYIZR S AT Ay, RN+

BROEE LA BRI A LR EITV, KRS AT AZERTHRET
H5,

7 FEIMOLDOT —HINELT= | T=X ) 7 EHREBEO LI, O
B T D MAEFIRFICIRM L, G2 208035 5,

8 BCRFALAR D MEE] 0 (K6 & B TR | 2R THANDIG U F 3 & 2Rl ol 0412,
R —RoEREFORE, %E | AL FF—0RBERNETH D,

RHEEOEYR

JICA B F— AERR

)

A7 7Y v RHIROD A AT AR DN TORE

F7 70y RO S A A0 2%, LUFOBLH THRE & 0 BRI A 7207 03 Rrgi i & s

DIEN,

A7 7V RTONA FHAFEEIL,

1) NAFHARBINIKEDFEMEMEENLETH S, B2 1E 10 kKWh/H DFEEEITH

Y56 300-400 kg/ H DFANKE T D, —J7. 77U v FHBO PRSI i

e

RSN & TFEMEHORRITEE LV,
2) TUTDUFANRANT =Y T g VA DN TR U e PR

BHEMNA T 7Y FR SIS L v, — 5,

B MEFFEHNES T D,

AHBEENIR D 356 (3HEARER 53 725

3) REBICHEREIROMM = A bR E < BFEEMELS 25,

FIS THeft ATREPE Z AT L. 05 RE & Bk & 7 i

HEPRRTZ DG EDORIFEMARIRT 2 TH D,

=7 E BAERRTRLF—IZLD
WHEEET LT Y =7 b

AARTERASHE ) 72— A BTkt
—105—
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(3) F 7Yy RHIRO NS FH ANZONWTORE

Fr 7Yy RHBRICE U 554 40 2AHED BIIX, ¥, LPG, Ak, AREOBEI ORI & E
SEHEOHKITH D, FISICBWTHERE, = xAVXF—45, RFWETMN, LT AT AORGE
AT ORER D D, WE . HiaH S O ELO B TII A AT A Thiax O =51 —
EETENRIFLITE R, BE, BMHGOEH 50, EI3HAET T, 2X L F—DREIC
RORIFEOBRWFEEEINT HXETH D,

FEEICITFEEM, RER, = VU ET, MRS L R R, BVE LD HRELS
2%, —J7. BLE THZFMT 2FMEIIRE VY, BEDHY S TIIRL, FIS TEREEZ G,
B OB & T D0, RV AT DERRTTRETH D,

4) Z OO HATHITR S

v ERFHZRWTH SR A NREBICESW R LA T U N ERFT OLERD D,
Fﬁ@%%%<k@n4774ymﬁﬁmﬁé\¢ﬁ%ﬂﬁ¢é%k%ﬁﬁ%@ﬁ
NEENRFRETH DL LT D, RETH D,

v LIRFIRDOASA I ZFERROBEERN O & A0 AL KEMOKEL
T ﬂ@?é% iﬁ%m®m@ M LRIAEZE O+ 288N LETH D,
INEEFE~OIIC Dli\ﬁﬂ:‘lH%%‘@f_%ﬁ#r%ﬁﬁmuj‘é’\%f%é

Vo RSN FHAREITEAR, EROEEL G, LEOMEZMHET D720, ik - &
&, B, FIAE IR, WEEOBE X gy FERET L& TH D,
ZDHDTHOWERBUETH D,

V XL TTAURHT ANy TS OH A, KKUEEE, kgD
FHIHIE A AR R LETH D,

v FIRENEUNCRAET A&, BER, BREHE, FEAESNAEREL. O
EF=H YU FHMIICTEHTE S X5, FIHEIMAERNAT O LERH D,

W
=

[E NV o

e

Vo A FHAEEORE, YA A, BAET VX — - TWEEE, ARG HE,
fi TEEEE, R, £=% D7 FHBICBWT, ERLETA RTA U NERTE
éo

=7 [E BARRET R —ICL D AR TR R | o — o PR AL

G ENET RS S 1 /:7 K —106—
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212 AAIEWN OB

BAORBIZOWTOHEMBERIT, BT RKAX—ONWICESZKVFER L, 7uy=7 8T
X, B s T =B T Yy REERECOWT, AT Z—3— | L BUHIFE %2 % LT
Wo, B - T4 —BLDONA T Y v REEIZET 55 7 L FIS %, Baragoi 7 4 —E/LVRE
FraxtgIcEZhi Lz, A R4 a2 o2 —s3— KN EHETER L, £z, BFEICHE
TOHAMEORS &2 F & iz,

2121 BEfFRED L E=2—

TRICIEER DY A SR T,

#2121 EERY X b (RASIHI)

SN Document Organization Format Year
1 | Wind Data (Dol_Dol 092010-082011) MoEn pdf 2011
Wind Data (Kapiti_Plain 052011-082011) MoEn pdf 2011
3 | Wind Data (Kieni 072010-082011) MoEn pdf 2011
4 | Wind Data (Kilimambogo 042011-082011) MoEn pdf 2011
5 | Wind Data (Maili_Nne__Nyahururu MoEn pdf
062011-082011) 2011
6 | Wind Data (Narok 072010-082011) MoEn pdf 2011
7 | Wind Data (Njabini 072011-082011) MoEn pdf 2011
8 | Wind Data (Nyambene_Hills 032011- MoEn pdf
052011) 2011
9 | Wind Data (Tharaka 032011-082011) MoEn pdf 2011
10 | Wind Energy Resource Atlas of Kenya MoEn pdf 2003
11 | Kenya Energy Atlas UNDP/GVEP pdf 2005
12 | Solar and Wind Energy Resource UNEP / GEF pdf
Assessment (SWERA) 2004
13 | Hybrid Energy System for Off — Grid Rural | Department of Wind Energy Gotland pdf
Electrification University 2011
14 | Assessment and Utilization of Wind Power University of Nairobi pdf
in Kenya — A Review 2008
15 | Wind Data (Habaswein 072011 — 012013) MoEn excel 2013
16 | Wind Data (Baragoi — 092010 — 092011) MoEn excel 2013
17 | “ Study on Small Wind Turbines for Base Foreign Ministry of Japan (Contract : pdf
Transc.:e_ivef Stations and Rural Zephyr Corporation, Pacific 2014
Electrification” Consultants Co.,Ltd.)
18 i i df
FINAL PROJECT REPORT WindForce Management Services p 2013
Pvt.Ltd.
JICA 5T — LRk
=7 E B AR R —IZLS HARLERASH | 2 — = A iRt

W EET R T 0 = —107—



HETTHIEE TuY s MES)
o

2.12.2 Fiiis
TFETICBTARNEEIT. SROBAMICH S, A7 e =7 ME, REAF L MoE&P D &
TREBTo T2l FOHB L OFEGICNLEE SNAHAEOBEEZ B U AMBRE HgE LT
b\éo

(1) H
v JRJIFEEIZEET 2 BEFIE WM O R L O
v RN EBOBRBLOEMICKLE L KA HA KT 4 2 OFERK
v RS EER N7 Y 27 N ERRIEIZER S LS T 5 REA, MoE&P ik
B AMERK

2) ey
FRBMEZERT A0, HAEB LU 7 Z— = I3 L TRRA RIEBI 21T TV 5,
ERIEEANEIZILULTOEEY TH S,
vV BfFoORNTeY s FBIOBEEEOL B 2—
v BT I F—0EE
v JRJIREICETDHHA R T A v OIER
BN EICET DN B ORISR E 1T, READIEL LTI-LLTFD 24 Th b,

Mr. Hannington Gochi REA P4 A HE = 1k /L ¥ — Senior Technician
Ms. Colleta Koech REA 54 AT RE— % /L & —¥[ Assistant Engineer

(3) GEAEEES
IHERER AL NICE LD D,
1) BEfFoR17a Y7 PBLUOBERHEOL E 2 —
v BUEORRE L OHIT B8R 572012, B n Y =7 M L ORI HE O
Vt“l%%gﬂ%j}ﬁ L/f:o
v SR OBAFEENN 2R T AT DICBEFO RSP EEO L Va2 — 42 E L7,
vV JIARIAENTH—— FERFETER LTz, ZOEELBET T, B
FEICEHT DA A BEL LT,
2) st 2 —0FEkE
20134F 11 A 15 H, JKUAT IZBW /MR FEEE I F—nEm S/, REAT D
4 —sX— K~ @ Mr. Hannington Gochi 238 /) « 7 4 —E/L A 7V v RHEE AT LD
WT, BEREIToT, VBT —v 3 VEE4 . Attachment M-3 Material of Technical
Seminar for Wind (2777,
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(4) A a—)b

) FE BB T DIFEENA 7 ¥ 2 — VB IREITRT,

#2122 BRFBEmAFr Y a—n1 (BHRE)

2012

2013

2014

3|4!5Ee[7ia{9!10i11|12

1/2/3]4 5/6/ 7|8 9 10112

tj2fs]4]s|e]7]8]owfulrw

Review of existing studies

Preparation for Pilot
Simple -Pre F/S

Preparation of guideline

Recommendation
Sitevisit
Seminar

Output

Assaignment of JICA Expert

JICA FMFRF— L ER

2123 HE TV FIS

57V FIS T, 74—8BL JBINAT Uy REBEBEVATLEXNRE LTS, 7=7 TiL,
FSTRL D/ NRR R BRI, Bl EROFAER S L TRENR—ZATEHEAINTE TV
%, 857 L FIS OFPILHEL LI FITRT,

Q) 7 —ELHE

BN HDHEZAH

(2) BT —ZNAFTELHLIA
() BAANHEMENEHTELHLZA

857 L FIS DML T O 3HETH 5, fcH&MIIZ Baragoi 7378

v' Baragoi

v" Hola

v' Mfangano Island

fii% 7 L FIS OfERIX
in Baragoi”|Zo~d, f§i5 7 L FIS D& HI%, 2014 45 11 A

®E I,

. Attachment "M-2 Simple Pre-feasibility Study on Wind-Diesel Hybrid System
TR X7 IKUAT ORIV TR

FriTro72, TV VBT — 3 &% Attachment “M-4 Material of JKFUAT Technical Conference

for Wind”{Z/-r9,
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2124 KA KT A

(1) HA RT A OWE

A RTA0E, READA Y B2 —s3— kL@ T1ER L7z, Samburu 77 > 7 ¢ @ Baragoi (&
H5HT 4 —CLIREI & EANBREEOBMPEE DT X — = N LB TTER L, AR
FA 0T BSOS, BEEOHE. T4 —ENL  JBRIIANA T Y v REESTMNIRE N FE S A
T LDOFRFHIIE R A E TS L7,

(2) HA RTA UHGET—2 v a v

HA RTA v ORBIET—7 >3 v 7% 20144 11 A 6 A2 L7=, Attachment ”M-1 Technical
Guidelines for Wind” (277,

2,125 #FBIIZAT - HATR S

(1) JE\ R AT

=7 CIE 90 #s LA ECHEWRBLIA I TN CWA, i85 7L FISOBRICAFE LT —HITiX

2L OB I ARBO N0, HEAHR2WTF—2NEL bot-, EHNT — 2R L E
RFER O EM SR A4 ST

(2) FE L AT DD IER LR

=T ENET 4 =B B DONA TV RIEERGXDIFAET DD, FEfaE OEIRT — X 1
FLER SN TRV, EERT — X 250k L. FEROFBREREOROEE LT L2 ET D,
(3) T4 =8 s I NA TV v Rhiak D AFLE

T4 — BRI IE R BN BEBEBOHAEEFE L, AMLEEOF CHEELRR N REREL RT
ZEERESETA,

(4) =7 CAFARER AR EHOT — X X— 21k

JRSIZEE S DORFBEIT, SHEROMREICI Y RE<E RS, 20, BEEAHET L7120
kT—&A—X%%ﬁféMEﬂ%éo

(5) 1L FIS

REA 3 X UYMOE&P IZJA 17 —Z T L TWAD T, JASRT v v /LHURICEB W T L FIS
FETHEERET D,
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2131 =7 OARBEME

() I A
=7 OETME AL 2.13.11TR7,

#® 2131 =7 OETHE

B+ B

Topography | v* The altitude varies from sea level to the peak of Mt. Kenya, situated north of the capital Nairobi, which is

5,199m above sea level.

An inland region of semi-arid, bush-covered plains constitutes most of the country’s land area.

In the northwest, high-lying scrublands straddle Lake Turkana (Lake Rudolf) and the Kulal Mountains.

In the southwest lie the fertile grasslands and forests of the Kenya Highlands, one of the most successful

agricultural production regions in Africa.

v North of Nairobi, the Kenya Highlands is bisected by the Great Rift Valley, an irregular depression that
cuts through western Kenya from north to south in two branches.

v" The Rift Valley is the location of the country’s highest mountains, including, in the eastern section, the
snow-capped Mt. Kenya, the country’s highest point and Africa’s second highest. In the south, mountain
plains descend westward to the shores of Lake Victoria.

ANENEN

Principal v' Kenya’s principal rivers are the 710-km-long Tana, and the Athi, both flowing southeast to the Indian
Rivers Ocean.
v Other rivers include the Ewaso Ngiro, flowing northeast to the swamps of the Lorian Plain, and the
Nzoia, Yala, and Gori, which drain into Lake Victoria.
v The country shares a number of rivers with other countries;
The Umba, Mara, and Pangani basins shared with the United Republic of Tanzania
The Sio, Malaba, and Malakisi basins shared with Uganda
The Omo and Daua basins shared with Ethiopia and the Nile basin shared with nine other countries

Climate v' The climate is generally equatorial and influenced by the movement of the inter-tropical convergence
zone (ITCZ) and the country’s position on the Indian Ocean seafront.

v This influence is again modified by the altitudinal differences, giving rise to varied climate regimes FAO
(2007) ranging from permanent snow above 4,600m on Mt. Kenya to true desert type in the Chalbi desert
in the Marsabit District in the north of the country.

v The rainfall distribution pattern is bimodal with long rains falling from March to June and short rains
from October to November for most parts of the country.

v The driest month is August, with 24mm average rainfall, and the wettest is April, the period of “long
rains,” with 266mm.

v' The hottest month is February, with temperatures of 13°C to 28°C, and the coolest is July, with
temperatures of 11°C to 23°C. The highlands feature a bracing temperate climate.

v Nairobi, at an elevation of 1,820 m, has a very pleasant climate throughout the year.

Soils v The soil types in the country vary from place to place due to topography, the amount of rainfall and the
parent material.

v' The soils in western parts of the country are mainly acrisols, cambisols, and their mixtures, highly
weathered and leached with accumulations of iron and aluminium oxides.

v The soils in central Kenya and the highlands are mainly the nitosols and andosols, which are young and
of volcanic origin.

v The soils in the arid and semi-arid lands (ASAL) include the vertisols, gleysols, and phaeozems and are
characterized with pockets of sodicity and salinity, low fertility, and vulnerability to erosion. Coastal
soils are coarse textured and low in organic matter and the common types are the arenosols, luvisols, and
acrisols.

v Widespread soil salinity, which has adversely influenced irrigation development, is found in isolated
pockets around the Lake Baringo basin in the Rift Valley and in the Taveta division in the coastal
provinces (FAO, 2007).

gt : KENYA NATIONAL ENVIRONMENT ACTION PLAN (NEAP) 2009 - 2013, 2009 NEMA

(2) LR

[EFBEEITEIEHE (NEAP:2009 — 2013, NEMA) (X7 =7 O4AREHIE A IR & LT\ 5,
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v o r=TE, EEARARERE LT T OO REEAREMIE A RO,

v EED20%1FE. AAD 80% & RFFTE Dmh b TREDHHEMTH S,

v FRD D 80% D LEMIE, AH D 20% & REFTE DL U ERC I (ASALs: arid
and semi arid lands) T& %,

vV TE=TIIBT D FEED 50% K OB AEAME RO 80%-90%75 ASALS IZER L TWD
(Hi#h; DRSRS: Department of Resource Surveys and Remote Sensing, Ministry of

Environment and Mineral Resources) .

(3) A R ORI

[EZFEEITEN A (NEAP:2009 — 2013, NEMA) 15 =7 OB AL/ K ORF#EX A LU T 0@ V) #&
HLTWA,

vV =T 77U IOFTRLEE TR L THAEYNERT HEO—DT,
MSEPE, T A — /RSO SIS O EFRAICRRED 2 W RE SN TN D
Ko b DR X ZFFO,

v =T OBAEEYERIZ, 22— REREEAEA L, BN TERINA TV,

v OBUE, =T OENARSCHEMIRII 2T O 8% O miEE HH TN D

L L7226, 80%DE A M IRFEHIBLIIMIAER L TWD Z LR INTVND (B35,
State of the Environment Report, NEMA 2003) ,

%72, [Kenya State of the Environment and Outlook 2010 (NEMA 2011)] 1%, 7 =7 O{R#EX % LL
TELTWD,

v REXOEITE D D EEOEA L 1990 4R 12.1%7)> 5 2007 4D 12.7%IZHE M L 7=
(UNEP 2009)

v ENIARSCRERIL, BRI B BE B R OUKAAERERICE W TR A DN B E 7o ik
IZHRE &, AP AR RE O EE g & L TR S T S

vV WIS RESC, ENLARSCRE KR EICIN 2, RFER AR i@ﬁﬁé
nTnas,

4) GX7E 2

[Kenya State of the Environment and Outlook 2010 (NEMA 2011)] (2 k% &7 =7 DAkt %
UTFELTWD,

v T=T OEMSEMEE, fiY 7,000 HE, EAHEEIY 25,000 FE (P9 21,575 FEITEH) |
SRR 1133 Ff, MRRLAE 315 A, T RH 191, /KA 180 filt, /K M OWAK £ 692 Filf,
wiZEdE 88 Fl, KON, EEEN OMMEY 2,000 i CH 5 (2% : National Environment
Research Agenda 2008 -2030, NEMA 2009) .

=7 E BERRTRLX—IZLD AARTEMRASA [ a—x 1 Rk St
G ENET RS S 1 /17 K —112—



HYOE T FaYxr MNEH
o

v =T OWHAEOSRMEITT 7V WEIMTHY, NI4Ty =7 OEAFETH D
(2% IGAD Environmental Outlook, IGAD (Intergovernmental Authority on
Development) 2007, Djibouti) .
v =T BAAYANE (KWS: Kenya Wildlife Services) 1%, ERNATEEL SN TWS
FLZ 50 DFEIESEHEICHE L TV D7 =7 OAEREREZPFIREIZ L TV D,
=7 ORI SER AR RER N OBR BT R EZ 2 M, BAE. HEWE OFERET Attachment N-4 (2R,

2132 =7 DHELBERE

(1) DRI K SR

MRGI (Minority Rights Group International) (% [Kenya: Minority, Indigenous Peoples and Ethnic
Diversity (MRGI 2005)] OH T, 7 =7 ODEEBE KR QR EZ &K 2132 17T X I 1T L T
WD,

#2132 =7 DOEERBEROGER

S WE
Religious v" Having been colonized by a Christian nation, most Kenyans today profess to be Christians, although there is no
minorities state religion.

v This has made followers of non-Christian religions religious minorities.
v' Thus, Muslims are a religious minority in Kenya, along with Buddhists, Hindus, and those Kenyans who
practice traditional African religions.

Ethnic v" Anethnic group is a tribalistic grouping.
minorities v" It has a sense of common historic origins and frequently develops a sense of common destiny.

v" Sharing a number of cultural traits and institutions, such as dress, food, language, and family patterns,
nationalities generally precede the much later establishment of nation states, tracing their origins back to times
before historical records were kept.

v" Kenya’s population is a composite of ethnic communities.

v" According to the population census, Kenya has three big homogenous communities — the Kamba, Kikuyu and
Luo.

v Ethnic minorities here are distinguished

Linguistic v' Because ethnic groups invariably speak their own language, most ethnic minorities are similarly linguistic
minorities minorities.

v" The Kenyan Constitution recognizes only two languages: English and Kiswahili. Kiswahili is the national
language and English is the official language.

v' Other languages are not officially recognized as national or official, save as ‘mother tongues’ (or “first
languages’).

v This makes all the African languages spoken in Kenya, apart from Kiswahili, carry the minority status.

v' These minority languages are increasingly becoming endangered and yet more have become extinct, including
the Malakote and Terik.

Indigenous v Post-colonial Constitutions, based on the Westminster model, have failed to recognize indigenous peoples as
peoples entities with their own cultures.

v Such Constitutions see land and resource ownership as individual or corporate, rather than collective.

v' Governments are often reluctant to recognize indigenous peoples because of the implications in terms of land
and resources.

v"In Kenya, traditional indigenous activities such as pastoralism and honey gathering are not recognized as
economic activities.

v Further, indigenous peoples are not benefiting from tourism on their lands.

v" They are too poor to access health care and are blocked from their traditional lands, which provided traditional
cures.

v" For example, the Ogiek have been excluded from the forests, which have been declared government property,
yet these had been their homes and source of livelihood.

v" Some of the Ogiek’s traditional forests include Tinet Forest in Nakuru District, Narok Forest and Mt Elgon
Forest within Narok and Mt Elgon Districts respectively.

v The focus on the cash economy has prevented recognition of their cultural and spiritual identity.

v The Endorois and the Turkana are among Kenya’s other indigenous communities.

H# : Kenya: Minority, Indigenous Peoples and Ethnic Diversity, by Maurice Odhiambo Makoloo with a preface by
Yash Ghal, Minority Rights Group International (2005), Tabulated by the JICA Expert Team
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F7-. [East Africa Living Encyclopedia, the African Studies Center at the University of Pennsylvania'®)
X, F =T ORBERKOEERZUTOBEY R LTV,
v L% 700 75 A @ Kikuyu %7 & Turkana {75 512340 500 A4k V) @ El Molo /&I
£ TK 70 PLE b DB R RIS DMFIET D,
v RIEHEHIZ, KEL 32DOFFEF LED 7V —7 B Banty, Nilotic & O Cushite (257
HIHZENTED,
v EROZEIRIZRBEERTITES | EREKEER O Kikuyu &I 2000% 56 2 (2 &
AN
v b FERE— Kikuyu & (RHRP L —RE, BUF, MR ARSI D) |
Luo & (FEIZHG KOG T) . Luhya M O Kamba i (5P NPIERFICRE S
n5) &L TKalenjin & (FI2, BF) NT1EHEZLHD D,
[EE0D 97.58% 1% 32 D EEEAERICE L T 5,
ERIFEFERODERIBEZT 2 7R OT VTR TH D,
TETRT T T NDIEETIRFEIESR, WAEEDSE o AFITEELTWD,
T T 7 RIEEED QWU LT =T OfiRMEARDL, T ETRELVIZAT e UEE
EMED —RINCT 7 U I NERHIR LTS,
v T =T RT 77 NE, FEITA A D O/ AT Shihiri & FEEILTW D,

=7 ORWE, ST LORBEEM, DEREOFEM, Z P sUbEsr, SUbEEOFEM A
Attachment N-4 (27777,

N R X

2133 RETHEECEICBIS S IAHIE
=TI RT HBREEARLEIZEE Y 5 B L UM 2 % 2.13.3 12777,

18 http://www.africa.upenn.edu/NEH/kethnic.htm
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# 2.13.3 REASBEEICET 5 BEEER O¥EA]
R4 &
The Constitution of Kenya 2010
Antiquities and Monuments (Repealed) Act 1983
Environment and Land Court Act No. 19 2011
Environmental Management and Coordination Act 1999
Environmental Management And Co-ordination (Water Quality) Regulations, 2006, legal notice No. 120 2006
Environmental Management And Co-ordination (Waste management) Regulations 2006, legal notice no. 69 2006
The Environmental Management and Co-ordination (Wetlands, River banks, Lake shores and Sea shore Management) 2009
Regulations, 2009, legal notice no. 19
The Environmental Management and Coordination (Noise and Excessive Vibration Pollution) (Control) Regulations, 2009
2009, legal notice no. 61
Environmental (Impact Assessment and Audit) Regulations 2003
Electric Power Act 1997
Energy Act 2006
Films and Stage plays Act 1963
Forest Act No. 7 of 2005 (enacted year) 2007
Lakes and Rivers (repealed by Merchant Shipping Act, No 4 of 2009) 2009
National Museums and Heritage Act, 2006 2006
Kenya Cultural Centre Act, Cap 218 1951
Physical Planning Act of 1996 (enacted year) 1998
Water Act 2002 (enacted year) 2003
Wildlife (Conservation and Management) Act 1976
Note: Cap: Chapter
Hi# : National Council for Law Reporting (www.kenyalaw.org), NEMA homepage (www.nema.go.ke )
2134 =7 OBREEHEIE
(1) EZFZREEHF (NEMA)
=7 HOHRR LA S BREEEICHT 2 EERE L LT EFREEHEF (NEMA:
National Environment Management Authority) 723k S 41T %, NEMA IZE1T 5 BREEZEGHN S
BRBE A1 B %5 1T The Compliance and Enforcement Department D45 #E & 72 % (1% 2.13.1)
Board of Management
Director General
| —
Head Director Director Director Director Head Deputy
Directorate Finance & Environmental Compliance Environmental Legal Director
General Administra- Planning & & Education, Services Coastal,
Department tion Research Enforcement Information Department Marine and
Department Coordination Department and Public Freshwater

Higt : National Environment Management Authority Strategic Plan 2008-2012, June 2009, NEMA (JICA HFi5E F— AfR4E)

2.13.1 NEMA #E#X
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2 5T 31T 2% BRI A BRI AE
1) MM OTEE (RBATR)

2010 FEDFHBEDIEITICE Y, ZRETOTa LYY LK T 4 A MY 7 MEIEE? 2
BT T A HIET AT AT oM, ATECECE K OVER OSOEN G S vz, 7e8.
REEHNEOEIA LE 2 —FmE 2B L L, UTFISRTEYBITHIChHL EEZ LN
60

NEMA (X, 2012 47 A2, NEMA #ik O 7 oM Z B B A& s Lz,
—., EREEPRIHTEYE (EMCA 1999) K& ONEIA/EA BHI  (Amendment) 2009 O iE
AT TV,

v E72. BEIA HEREEFEOLE 2 —IF, REOBRELFEFEL Y ¥ —Hlic, Pk
(NEMA R HHWNIA T T 4 LV TIThh b, HELTW5D,

v EDHIC, BEIA HEREEDOL 2 —3F I U T 4 ~TRES N TNV D R, BEFD
[ 42 FY 7 FREZEEBS ) X, EMCA1999 &% U' EIA/EA #HH] (Amendment)
2009 DYGEIZL Y TH VT 4 REZBES] PHEMENLETHET L2 LIIR5
EEZBND,

v B, [F4ARMN) 7 MEBEZEBS) 1X EMCAL999 THE XN TWAH 728, HIZAT
BUZ XD RO HTIEIELS | ESENRKLEL 2D,

v MoOFEHBEEIEDLLTZEOETETHY ., EIA EiElcB W TIXEOMKEICI L
NEMA 726 22 A NMEDIRRBH EN 5,

PLEDG ., BEFEORIE, B & 50 MR D Bl EE N B S TIHREEL VD Z
EMND, T, BBFo7ever vy VREZBS (PEC) KO T 4 A MU Z b
R ES (DEC) OS2 KIEICEIE Y 5,

2) MEREEEZEES (PEC) KUYT 4 A MU 7 MEEEEEBES (DEC)

EMCA1999 }z OY EIA/EA JHHII(Amendment)2009 (2565 %, NEMA [ZINKE YT 4+ A h U 7
kO L~V COREIEEN 2 1T> T\ 5, Blh, INEREZES (PEC) KOT 4 A KV
7 FEREEZRES (DEC) 78 NEMA ICEIT AR BERE L 70 5,

2135 7 =7 ® EIA F& kO #E

(1) EIA BB 38

EIA DAL L 72 A EESEP L. BREEFIHEYE (EMCA 1999) @™“Second Schedule”iZBHEE ST
W5, 2B, AHE (EMCA @ Second Schedule) 1%, FENEOA T, FEHFIIATZEINT
W, BIG, BIIC K 57, YA HEESTFITIEIA FRE N0 E L5,
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1) JCA XA uy hFrd=7 k& EIA TR OLEM

RO XMy hFav=7 ML, BETREZRXLVE 58 THY . EMCA d"Second
Schedule” (2317 % “No. 10 Electrical Infrastructure” O34 8F & 72 57~ . EIA T8
ML G,

2) NEMA D EIA A FTA (R)

NEMA [%, 2002 FEEIA A RI A4 () ZF8ITLIZ, LLARnb, EIA FiE kO

BABERT Al Tl X 123\ T, EBSICIE, EIAEA HLHI (Amendment) 2009 7345 S5,
) EIA L b = — R OBREERF r] Ffoe &

EIA L B = — R OBREEF ] Fe & 1%, BREE HEFHEIE(EMCA)1999 K& TN EIAEA HLHIITHUE S
TE Y. EIA “Project Report” Tt & EIA “Study Report” Ffit & D > &&ite,

2.13.2 IC EIA Fft & 41K (“Project Report” X (Study Report” i &) ZoR~d,

B) =T EEIA FHix & ICARBELSEIEN A KT v L OB
=T EO EIA Ffix & ICARBAESRIET A K7 A4 v & OBRMEITER 2134177,

#2134 F=T7EDEIAFHEX L JICABEHSHEETA RS54 v & OBEGM%E

r=7 EIA FfE& JICARBEHEET A RT7 1~
EMCA 1999 and EIA/EA Regulations 2009
EIA “Project Report” Process Screening, Initial Environmental Examination (IEE)
EIA “Study Report” Process Scoping, EIA Study

JICA FMFRF— L ER

4) REA7 ¥ =7 MIBIFHEIALE2—7 &R EBRED TR

Ukl Ea2—00b, REAZ2Y 27 MIBIFAEIALE2a—7 X LBREHFAIOTELZX
2.13.3 2R 7,
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Proponent Submits
an EIA Project Report
X /-~ - - - - -~~~ -=--7-7-=~ i """"""""""""" |
| 1
! [ NEMA ] :
| [ |
. ]! Review of I
% : the Project Report |
o, :
1 istrict Environment ea
> District Envi Lead |
*@ 1 Committee @~ [ """ TTTTTTTTTTTTTT[TTTTTToToTToToooos Agency |
c : v :
s (
| |
| [ [ newa l .
! No further EIA Study Required EIA Study Proposal Rejected < |
: License issued No License Issued :
J
o ____ L
EIA Study
Report
- |_ ....................... _t .......................... I
| NEMA |
o | e — -
2| . District Environment Lead |
81 Committee [~ " """ "TTTTTTTTTTOITTTTTTTTTTTTTTTTTY Agency I
z || |
x
X
& N
2|1 | |
£ 'L Rejected 1
2 J ]
| ]
) I_ .......... v _\
_
I Project Approved ! Review by €
. License Issued < National
R 2 e sl Environmental
—I' Tribunal )
\ 4 \ 4
EMP AND IMPLEMENTATION WITH Rejected
MONITORING, AUDITING No License
| EATProject 1 [ ElATStdy
I Report” Process, | * Report” Process | High Court

Note, *According to NEMA, ““days”” in the procedures stands for “Working days™

** According to NEMA, not “within forty-five days’ but “Minimum forty-five days™ for the EIA Project Report Review and Licensing period
*** According to NEMA, not ““within 90 days™ but “Minimum 90 Working days” for the EIA Project Report Review and Licensing period

it : NEMA (NEMA 76 & O Wk & % C JICA IR T — A DMmEE)
2.13.2 EIA 7 vt AKX
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Item

[ 1¥Month

| 2nd

Month

3|’d

Month

4™ Month

5" Month

Gl‘h

Month

7™ Month

8" Month 9" Month

11

Selection of Lead EIA/EA

Expert(Consultant)

—

2.1 Environmental

Study,

Survey &
Preparation.

Report

_

22

Lands Adjudication
/Coordination

23

EIA Project Report
Submission to NEMA

24

EIA Project Report
Reviews and Approval by
NEMA

Min. 45

Working Days

2. EIAProject

25

Determination by NEMA

(Project Repot is approval or

EIA study process)

Approved:
Licence or

ElAis required

move to 3. below

3.1

Scoping/TOR for EIA

3.2

Submission of TOR to
NEMA

3.3

TOR Approval by NEMA

7 W. Days
_—

3.4

EIA Study, Survey, and
Report Preparation

35

EIA Study Report
Submission to NEMA

3.6

Acceptance of EIA Study
Report/Distribution to
Relevant Agencies and
Committee

h4wW. Days
|

3. EIASiudy Report

3.7

Invitation & Receiving of
Public Comments

30

W. Days

3.8

EIA Study Report
Reviews by Lead
Agencies and Committee

30| W. Days

3.9

Decision of EIA Study
Report of Communication
to Proponent

14 W Days

A

3.10 Licensing

A Licence

Min. 90Working. Days
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# 2135 AHEER MERBEICET SER
HEH4 &
Land Acquisition Act 1968 (Repealed in 2012)
Land Act, 2012 2012
Land Adjudication Act (Cap 284) 1968
Land Consolidation Act (Cap 283) 1959
Land (Group Representatives) Act (Cap 287) 1968
Trust Land Act (Cap 288) 1960
Land Registration Act 2012
Land Control Act (Cap 302) 1967
Land Dispute Tribunal Act 1990 (Repealed in 2011)
Law of Contract Act (Cap 23) 1st June 2003
National Land Commission Act 2012

Hi4i : National Council for Law Reporting (www.kenyalaw.org), Ministry of Land official website (www.ardhi.go.ke)

FH H B PR FE Tt & ORFEH 2 Attachment N-4 (Z7R97,

2137 BREEEEROKEDER (2013 F£IHE)

2010 FE DO FIFIEHIEIC L 5. BRELEHETE (EMCA) 1994 K OVBR B s 2R/ BR B s A 1 HIl
@mmMzmwizmwﬁuﬂﬁE\&m¢?%@

2138 BHEEICESLS, V=T — 30, EEMRCMMOFTEDEOBREFRICHT 5 RE

(1) ORI
B O BEIY IR, LT O =7 BER 2 T3 5,
v OREEFFNEE (EMCA) 1999 4F
v BRREEEEEREE (BEEWE L) HHI 2007 4R
v =7 E-waste E A KT A 2010 4
(2 BRE T FEIEY) (E-waste)
EREH»OZBM, HEITOY — T — S0, V=X G Tt OE 2D FEFHE (E-waste)
\PE D FHEER AR 2.13.6 1177,

3% 2.13.6 HAARET X —FEIZKIT 5 E-waste

E-waste BEERME)
Used Lead-acid batteries Lead and Sulfuric Acid
Used Fluorescent tubes Mercury
Used PV panels, Inverters and Other appliances Other Heavy Metals

JICA B F— AERR

o7 EBAERET LYK D AARTEMRASA [ a—x 1 Rk St
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E-waste (X, EMCA K7 =7 E-waste EFH A KT 4 v OFERKR O EER
HEZ%T D,

(2B D B

(4) E-waste Hufl 515
FaY s MG 3EAET D E-waste DR T EEA#E 2.13.7 IZRT,

# 2.13.7 E-waste Bk FiE

BEAERK

FH*(5F)

ik

ikl

Battery

3t08

- In order to prevent diffusion of toxic

substances in batteries, used ones shall
safely be kept without damage (Do not
Crash! Do not Take Apart!) until properly
dispose them.

- Used batteries can be sold to licensed e-

waste handlers and/or battery producing
companies in Kenya

Licensed e-waste handlers or contact
each NEMA county office to get more
fresh information of such handlers
Battery Producing Companies or contact
each NEMA county office)

Purchase Prices are subject to the market
trends

Fluorescent
Lamp

2to4

- In order to prevent diffusion of mercury in

fluorescent lamps, used ones shall safely
be kept without damage (Do not Crash!
Do not Take Apart!) until properly dispose
them.

+ Used Fluorescent Lamps shall be

transported to licensed e-waste handlers in
Kenya to be disposed.

LED Lamp

+ Used LED Lamps shall be transported to

registered e-waste handlers in Kenya to be
disposed.

PV Solar Panel

20 to25

- Used PV Solar Panels shall be transported

to registered e-waste handlers in Kenya to
be disposed.

Inventor

5t0 10

+ Used Inventor shall be transported to

licensed e-waste handlers in Kenya to be
disposed.

Licensed e-waste handlers or contact
each NEMA county office to get more
fresh information of such handlers

* Note: Vary depending on the intended use as well as status of use

JICA BEFZRF — M ERK

PR
Wizt / =23 2=F (1C e-waste & HLAHIHAE T 2.

nlEAi%K;D\Ewmw%@¢ﬁ®mﬁmowfx%~7$wﬁ~mf%%#6

2) BHAI2=T AT, V=T RS U= ZEOBEAHEIRIIRIIFBEH T
YR %ﬁ?&m&mﬁ&mw%ﬁf‘&)é:&&:ou\f@%%%*féo

3) HaI=a=T Il L, BFHERFORAEERE WH) PRERESCEEICAETHD
SRR O B EVMEOFIIIHERHANARETH D Z LICONWTOERET D,

(5) E-waste &

Birs7ovzs MERHIEOH|Z

(6) E-waste 2431l &
E-waste [T ERFEF 1T X DU E1T 5

=7 E BAERRTRLF—IZLD
WHEEET LT Y =7 b

AARTERASHE ) 72— A BTkt
—121—



TuYxr MEEH)
H 2

1) HEAT O BRI TR D b O HF g3, WIASER IS S D 2T 25 (52

BEFORME LT D)

2) NEWTH D2, FHBEMAAO E-waste 786 OFIER 1T, MAZFEE DDA MR~

m-pesa ZH|H LikeT 5,
3) KB INTIRIEERITEMROBA L LEHET 5,

4) YRR L MBLO T, E-waste v =7 = A MAEEZE AT D,

2.13.9 BREHSERICIR D BT A

(1) ik 1o 2T >~ 7

# 2.13.81Z T 3 AT v I LV R SEUEITAR D Hil /1 &2 EhE L7z,

* 2138 REHSEIBICIR D B I EBD 3R T v 7

Environment in Kenya

- Site Surveys, impacts predictions and
necessary actions on environmental
permissions and JICA  Screening
formats for Lot 1 Pilot Project

A7 | HM ERIES TC L~ Z Dt
v7 | () CED)
First 2012 | - Review of Environmental Management | Organization | - One specific REA staff in the field of
legislation and EIA Systems Level of environment was recruited and then
- Review of Natural and Social REA assigned as the C/P for Environmental

and Social Considerations at the end of
2012.

- By that time a person of REA was

concurrently served as a temporally
C/P.

Second | 2013 | - Site Surveys, impacts predictions and | Individual
necessary actions on environmental | Level of C/P
permissions and JICA  Screening
formats for Lot 2 Pilot Project

- Preparation of Guidelines and Manuals
of environmental portion for renewable

- Practical TC was implemented to the

REA C/P in the field of environment.

- Finalization of Guidelines and Manuals | Level of C/P
of environmental portion for renewable
energies

energies

Third 2014 | - Necessary procedures and actions on | Organization | - Based on TC in 1% and 2™ steps, REA
environmental and social Level of and C/P initiated relevant actions for
considerations were taken to implement REA and environmental and social considerations
the pilot projects Individual for the pilot projects such that REA and

C/P asked contractors for making sure
their compliance with the
environmental and social considerations
for the Pilot Projects

JICA BEFYF F — LERR

(2) He i 71 0> B

JICAFEFIFIZ L W REAIZK L TN L 7= BREEATLSBCIS I B 2 Bl D O B i & 3 2.13.9 12

YD,

#2139 BREASERICET2EMBIOER

BEHSEICET 5B AEEEICRT 2 YU%EE
a) “Overlay mapping” to acknowledge possible environmental/social impacts Section 2.2.5
b) “Matrix”” methods to predict possible environmental/social impacts Section 2.4.1
c) Preparation of “Project Description Report for Lotl & 2 Section 2.4.1
d) Preparation of JICA’s “screening formats” for Lot 1 & 2 Section 2.4.1
e) Recommendations for environmental and social consideration for Lot 1 & 2 Section 2.4.1

=7 E BERRTRLX—IZLD
WGBTS AR S 27 —122—
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f) Necessary procedures to be taken for the modification of PV sizes of Lot 1 & 2 Section 2.4.1
g) Actions to be taken for environmental and social considerations for Lot 1 & 2 Section 2.4.1
h) Preparation for Manuals in the part of environmental and social considerations Attachment F

JICA FF R F— AERK

®3) EMIR A OB

EEE S REIC BT AR BT, READ 7 Z— 38— k& JICAFHME (YRR +)
DOEMEA A% 2.13.10 (8P U 7= 0 Ehi L7,

BB O RITHE

Fee LTS, JICAFIFE T — LR INREANTIHA L,

# 21310 BEHSEEICET % REA—JICAEMZOEHSAE (2013 4F)

Date

Leading Agendas/ Points Discussed

12MJun. 2013 1.  Self-introduction(Kick-off Meeting)*
2. Environmental and Social Considerations for Lot 2
3. Result of the stakeholder meetings of Lot 1 and future plan of training and monitoring
14™ Jun. 2013 1. Familiarization with the work plan (Environmental & Social Considerations)
2. Possibility of legislative changes on laws & regulations governing EIA process in line with the
new constitution
3. Appointment with NEMA'’s EIA section to explain the projects and enquire about item 2 above
21 Jun. 2013 1. Review of items of the previous meetings
2. Follow up on review of EIA laws and regulations/meeting with NEMA officials
3. Progress on Lot 2 sites selection and subsequent site visits
4. Manuals for solar, mini hydro, wind and bio-gas power
5. Changes in the solar capacity of lot 1 sites
28™ Jun. 2013 1. Reconfirmation of Lot 1 project components for necessary further actions to be taken
2. Lot 2 sites’ selection progress
3. Stakeholder meetings for each Lot
4. Preparation of manual for each renewable energy component
12™ Jul. 2013 1. Necessary actions on Environmental and Social Considerations for Lot 1 projects
2. Survey results for Lot 2 project sites and preparation of Project Description Report for EIA
NEMA procedures
3. Preparation of the JICA screening formats for Lot 2
4. Manual preparation for mini hydro, wind and bio-gas power
22" Jul. 2013 1. Final coordination on the necessary actions on Environmental and Social Considerations for Lot
1 projects
2. Final confirmation on the necessary actions on Environmental and Social Considerations for
Lot 2 projects including preparations for Project Description Report, REA letter to NEMA on
EIA/EA procedures, JICA Screening formats for Lot 2 projects.
3. Basic idea of table of contains in the field of environmental and social considerations to be
discussed in the manuals of mini hydro, wind and bio-gas power.
27™ Nov. 2013 1. Preparation for site survey visits for new Lot 2 sites
2. Preparation of the JICA screening formats for the new Lot 2 sites
3. Progress of the manuals(Guidelines)for mini hydro, wind and bio-gas power
06™ Dec. 2013 1. Survey results for the new Lot 2 project sites and preparation of Project Description Report
2. Scheduling for preparation of Project Description Report for the new Lot 2 sites and NEMA
applications by REA as well as JICA formats
3. Progress of the manuals (Guidelines) for mini hydro, wind and bio-gas power

*Note: A new REA counterpart in the field of environmental and social consideration was assigned in the December 2012.

JICA BEFZR F— M ERK
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JICA T3+ D Z24:“the Project for Capacity Development for Promoting Rural Electrification Using
Renewable Energy (BRIGHT 7'm =27 ) "L W)L TCRHEFT T v N7 4+ — Db 572012
LUF &) A F2hi L 7=,

BRIGHT 72 ¥ =7 M, BAEFRT XL F—I2 X 5 FEEEIC DM 21305 2
CEHREME L, Au Tl FERIFIZEMINTWD, 20D, EFET T v M7 +— L5k
ZXBHR BRIGHT 7y =7 F et s 2 L ixEETH- 7,

2141 JKUAT TR ENn/=/MUR AT —2 v a v 7 TORE (2013 4F)

2013 4= 11 H 15 HZ JKUAT TR & +17= %8 8 [a]”Scientific, Technological and Industrialization
Conference” D C/NUR S U — 27 2 a v TR BES L7z, JICAIREA7 Y =7 FTIT-oTW5
EENZOWT, READA Y 2 —N—= PN ZRXNF—BLOT 4 —EL - BANA TV v
R AT DZONWTHERREZIT> TV D,

2142 BRIGHT 7u<¥ =7 +® PV EffitE I F—~DFN

ATy T, BREE (DT 48) CHEE WU T48) 3R ENOPV A
T AEMEFFERET A EEEE L L TESIT LN TS, Z07=), BRIGHT 72y =7 M,
ey NETHE%, £ 214112H5 250 PVEfTEIF—Ic 25O 2 LT,

#2141 PVEMEIF—~DSI

1) IName of Course |4th Solar PV Training of Trainers Course

Period 7th-17th April 2014

Participant Mr. Isaac Tuukuo, Medical Engineering Technician, County Health Office (Kajiado)
2) [Name of Course |5th Solar PV Training of Trainers Course

Period 18th-29th August 2014

Participants Mr. Daniel Tubei, Senior Technician, County Health Office (Narok)

Mr. Peter Kilel, Senior M edical Engineer, County Health Office (Narok)
Mr. Patrick Wanjohi, Engineering Technologist, County Health Office (Samburu)

3) |Course Contents 1. Introduction to ERC Regulations 10. Lighting
(same for both |2, DC Basics 11. Appliances
courses above) |3 ntroduction to Solar PV Systems 12. Wiring
4. Solar Energy 13. End User Education
5. Measuring Instruments 14. System Behaviours
6. Solar PV M odules 15. System Sizing
7. Batteries 16. System Installation
8. Charge Controllers 17. Commissioning
9. Inveters 18. Troubleshooting and M aintenance
JICA M ZE T — LR
=7 EBETMRT AL —ICLD HALEHRASH | 2 — = iR st

W EET MR T 0 = —124—



HETTHEE 7uY =y MEB)
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TEBGR E. HERBREBEIZ NS0 F—IZBMETx otz L L, SBEEEN
PVIHER TEZ UM T 5 Z LN TE T, BRIGHT 2= 7 T IKUAT IZEEE H O
727 I F—DWEE T 5,

2.14.3 JKUAT ISR ICBIT A5 7L FIS D%E

ICAFHMFTF — AL, HINBIOMREFERT HWEO—D2L LT, /INKTI, "M FTABE
OJESNZEAT 2185 7" v FIS OfE R % IKUAT FlTesi 2014 IZHB W THELAITH Z L 2B LT,
REA [Z. 2014 4 6 J] 10 HIZBAfE S 7z A B2 C ZHUCFE Lz, #48dird WG 2% JKUAT T
Bl S5 PN AICER ZERR L, 7 TR L7z, 2 TOENNRZEINT, % WG X
ICAFMFEF — L LD Ll ER L, JKUAT OFATEERIC 201449 H 29 HE Tl
S AR LTz,

JKUAT “Ail2ik 2014 OB EIILLTO LB Y TH 5,

£ ®r: The Ninth JKUAT Scientific, Technological and Industrialisation Conference
7-—: Science, Technology, Innovation and Entrepreneurship for Sustainable Development
it JKUAT Main Campus, Juja
H# 13" and 14" November 2014

BHREDOEF 2L TITRT,

(1) INKFTFEEDFEFR

W) 727K JIBFE B O 7= D1 1E {713 B O FFAM A3
MFECH 5 A, Asurur ﬁ)ﬁﬁf‘ i%fﬂ X500,
BEEZ LR DTRER S EE SN T, £ OFF
N REETH - 7-, ZOREIE. /K IIFHET
L Z VELHETHDHOT, 57V FISICRIT
% IK SCHRAT DREER 2 BT L 72,

IWKTIDFERIT, IKUAT iR O FEITHZA RIS

AN — 7INo - b Z S
5O AAZTRONC L SRECIMENT BR i1 wo o REABBSHIED

B L & AR A X —% Attachment K-4 I[ZIRFF STV D, BREICSE LTV B EET

L : JICA BEME T — LR

(2 ANATHADIHFE

JCA HHZEF— 1 L REAIL, A AHADES 7L FIS %, Nyeri - Western 7 7 > 7 ¢ OV
ERIN DR 2 FTOFARITENTHEIE LT, EEi, A MlsZ %M L, FIH T2 b e (5
Shos LIR) | BEEOTF—ZE2IUE L, A 4 H AR O RERG & SFETE 2 Ma LT,

INAFITAREOMEIE EBHAZRE L, PRI 21TV, BUROEKARSCBREHM 2 H VTl
SN A EEAN, R A i L7, 7o, RBEMHEO T U 7T 2170, e bRRE R O E
FEERT 572 Nyeri BRI D Ecadi ek it A e L7z,

=T E BAERRRT RLX—I2LD AATEMRSH | o—= 1 ik att
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VI OWNK 32% 03 5B - = v - EXRBEGRE DD, —H, S AT ATHREETD
T, FHRBOBJFELE L TOZ R LF— fmwg%ﬁﬁﬁn\:xb%%%%@%wﬁwo::f\
NAFHAIM Y0 OFE, HREOEFIZFIER L ThH -7, DF V., FBEINHEA -
HERFE BB D MmN T2 /XTA&LTi%ﬁﬁ HE &R D 7 st Lm < 22 %,

I BHIZOWT REA & FHIZHANGRSCIZHED . IKUAT FE TRAY —RBEEIToT2, NEZ
Attachment L-4 |Z7~79,

3) JE\ )3 DI R

Samburu %7 7 7 ¢ @ Baragoi 7 4 —EAFEEFHRENRE Lz, T4 —EL - BIONATY v R
FEY AT LIZOWVWTIKUAT DR TREREIT o7z, BRITZREAD DY U —/3— R D Mr.
Hannington Gochi 2317 > 7=, Baragoi ® BB R LT 4 —BAREFOEERT — Z 1220
Tt atT -7, 57 L FIS OFdfrm I L O E R 2, Attachment M-4 127”5,

o7 EBAERET LYK D AARTEMRASA [ a—x 1 Rk St
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1) JRIGRT 7 U 1726 OZ N
IR T 7 U B D ANE (FAry, 2FFHET, VU E o) L KETHATRE
TRNAF—FHOHMGTENMZHYE L TWDIMEAERY —7 v a v IR L., LA,
U—7 v ay AW T HEOBIRRORERIC O W TR ZITV., HFEE LIERIEA21To7, £
oy BBV =7 va vy 7RBICKT 0V =7 FORREMHRT D720 A vy b¥A haihlL
Teo ZIMEFEMITILL T OB Th 5,

1) Burundi: Mr. Aloys Ndugaritse, Senior Advisor to Minister of Energy and Mines

2) Ethiopia: Mr. Girma Welkeba, Manager, Ethiopia Electric Power

3) Rwanda: Mr. Blaise Munyemana, Chief Officer, Ministry of Infrastructure

4) Uganda: Mr. Benon Bena, Manager Off-Grid Renewable Energy Development, Rural
Electrification Agency

T, FTRICEHBEY—7 v a v 7ORKITREZ R~

#2151 EHEV—7 Y3 v 7O2TR

Date Stay Activities
2nd February 2015 (Mon) Nairobi Avrrival of officers from Easterm Africa in Kenya
3rd February 2015 (Tue) Nairobi International Workshop
4th February 2015 (Wed) Naivasha |Visit to Lot 1 Pilot Project site (litumtum)
5th February 2015 (Thu) Nairobi Visit to Olkaria Geothermal Power Plant
6th February 2015 (Fri) - Departure of officers from Easterm Africa

JICA HIFE F — AERR
) o —2r v ay s
20154 2 H 3 HIZHA e BICBWCEHBEY -7 gy 728 L7z, BRIILLTO®EY Th b,

v Tulzl hOETFTNAEREZIEAEL. EiaT D,
v =T EIRET 7 ) AEEICR T AFA AR R —IZ LA M FELORER &

j:t‘ﬁ—a—éo
v OHIGEE BAEWRT XTI LBR, M8, BIlza L, S%odmk
2D,

B84 DOBMMRH>7= (REA, JICA, JICABZEF— L, MoE&P, KR T 7 U 71,
JKUAT & Z Dl =>d K%, KEREA. The Energy and Resources Institute (TERI), % Ot BE4H
k. REMEENSOSMEET) |

T 7 U b OB L., HARRET L X —FIH O T BT I DEE . BoM
BHIZET A%FA1To7-, REATREIZ. A7V x/ NCHRELE KBIEREOETT L., B8
TV FIS, JBI] s INKT) e AT HADTA RT A NZDOWTHELEIT-T2, MMA T, TERNZE
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FAFBTZRLE 0054 RBEXOT 7 U h TORBREIRE L, REIC, BRE MO
SN Lama T o 7o, EREMNEIZUULTO®EY Th o,
- JRIORT 7 U BB D AR R —HESRHE AT LD LT
- HiFEARERN Eo7m o OBUR
- PV U RT AOFHGEMEIS D R & 3 OE ORE
- HA FKT74 2O REAIZE S EHOLENME
NRA vy A MTBT 2B MET — 2 D5
KR A AT RE = 1L — O SRR K3 5 Magsth:

JICA EfAF F— LR

X 2151 EREUV—ZTa v, JICAEMEF—LLI T Z—_— ]
JCABEMEF —LIT, V—2 v av BT A7T LB T—2 g &R E 480 5 FED A
KT A4 %538 L7- CD-ROM & NEICEAG LTz, V—2 2 a v TS LB T—a &
LIS, Attachment O \ZIRFT STV A

@) S my b RO

PV v AT AREW 2T D=8, £72 256 HIZH D JICAIZKLAFESRICSINT 5720, A
WORT 7 U b OBFE, REATKER & JIICAEMET — L%, A vy Mo &R LT,
FES—EAORBENEEFTHDZ L, A v b OEEEN AT Z &5 Htumtum /)
AL IR LT,

201542 A 4 HiZAThbiiz Z oz W T, SMay A b 10 M IZERE S v7z PV & A
T LIZJCA S REAICERIZEI X EI T,
(4)  Olkaria HiZAFE FE T~ D1 52

201542 H 5 H, IR T 7 U 60503, REARKE & JICAFEMFE T — A%, KenGen fif
A D Olkaria AR ERT 2 L LT,

=7 E BERRTRLX—IZLD AARTEMRASA [ a—x 1 Rk St
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[ 2.15.2 Olkaria #ZFEERTIZ 31T 5B L =

JRBORT 7 U 20726 OBNE TP B O EAfT i, W EIC K E RBR AR Lz, %513,
KenGen D A X v 7 LFERRAIZLL T O X 5 721G acHe, HHIUEZ1T 72,

- BRAIKEE & HIBA D ILAEIZ DN T

- REE & ES O S K O BT R A ~ DR HI TR

- EAKRFEEZEDEKORNI DD D LR

- RN 2B IR & B O IENC B D KRB

- HWEIEOWHISTHOD I a b —a

- REERN & HBETE O R E RN

- HEABEIEIT IS 1T 2 [E E AAK B L & KR 2 2 — DS AHTRENE

- KenGen WA, JRIBRT 7 U 1 OPRE T IZIEHE L T2 HIZHE D FEH

=7 EHBEMET LY —ICLD AARTEERSH | o0—x A« RSt
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3.1 BHIA Iz BT B2 RAEH

TuYxl NOFERITHTZY BMRERE L OFREFITHEETHD, A v Y= s FEEINE
REABLOMOE&P D7 Y =/ b~ —V ¥ —NEHBEZZITLTNDT A 7 ETNOEET &
FBEN T ATERRICH 5T, T Y ey NERE ORI ALET D200, EERE, A
ik, HWE A — V& LT,

BH., TrY=r T, REMIC &x%%%%bf“ﬁoLW%JEA’i6¢%VHJ*
OIEZ IS T, 25 2181 JCC T REA @ CEO % ik & 972 A B OB & REA 726 BIfRFEIC
HENDMEH E A —NORIEZRE LTz, EHI HFI&E L ﬁE%%whimeAgm
FZT—LBILOH T2 —_— MEBEOEHRILE NUEI N,

ZOXVICEMNEREE RS I OBEFEFEHEZ R T OIS AR T2 X, vy FOE
HIZKRELSEHIKTA2bDEEZ LD,

3.2 BB EsERE BT 2 ROEH]

AIROEY | A7r Y7 T, ey y NFEBEFTN REA AR HEEN - GANLE LT
WzTeh, A —N— N BT S NR O TWe, £, REATRRIIMER 2% <
B2 TBY, A7aVcl NOEDOENBIEO T EEZMIrZ L BEE Tldieholz, ZOHF T,
UTOHEBEIZD Y Z— = BT L1280, RMTHFFTH D,

) HA N

PA FRBEIZBNTEL, BT F—_— FPEEZ RIRFICER S Wiz, JICAHMZE & T
U B =N MIMEEICERTH N TE, £72. JICAHEME T — AL, #iih > TREA &
MOE&P (ZH A FHED THEAZIERLTZ, ZHIZE Y REA & MOE&P ~D R DRSS % e (%
THILENTET,

2 NI B—=R= ML BT VLB T — g R & FE

JICA B F— A%, HIMBIGIEEI O —BRE L ThH T v X — = BT LB T — g
O ZEFIT T, I v 2 —o3— Mok 2 B MG L B ORI EE LI E 2D
na,

(@) HBEECBF LI U= NHE

ARKTFuT = NTIHE, AU Z—/3— MHEZARLIZT TR, AV FBLOFADE=FTH
T Uiz, 4 v REXATRBTHDHHETIL, 7 =TI T& 2 M5 B LD EERM 22 NE SRR
i, HEAICE > THIE TH 72, £ZHARTOIMEL, FAERRE R — OB Hf Iz
THMAEED D Z ENTE, FHEAEITHEN O RBEE 57,
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NS0 Thb, REINOEMIT., HE - T=F U 712D HEBiE 2 BAIC LT,

33 EUXRR EEETLONNfuy hFadel hoFIk

a7 F1IFERIZ, PDMOREE IICTHOWTHRIE LEITV, FE¥ - BV RAERE RS L L
ToA vy MEROBRDTIEE 7257, ZHICHEY, 7By =7 FOBBINRLLTFO L S IZEHE
Lot

vV FUTUFv R ey b aeYes MEBLUT, REMKICBITZ2I2=7 ¢
A —FEOFME YR AP SRR (EPERTEEN 21T O Migk) OFAFRE= R/LF¥
—IZ X DBILDOERET VBT IND,

v OWER B, KT S AT AEER Lt FE T e Y =7 R ET S
REA/MOE&P DRE ) A3 M 3%,

FFEOEE X, UNIDO L A L CERAMZR vy 2/ hET LV E T n Y 7 MIFNICHEE S
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Recommendations in Terminal Evaluation Report

Activities

1. Ensuring sustainability by establishing the
O&M models
(1) Having high-level dialogues and then entering
into MOUs with relevant institutions is strongly
recommended.
(2) With regard to MoEST’s institutional framework

(1) (2) JET convened the Progress and Information
Sharing Meeting with high level officers at MoH
and MoEST headquarters on 19" January 2015. In
the meetings, JET explained the results of the pilot
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Recommendations in Terminal Evaluation Report

Activities

for O&M, an option such as giving a stronger
facilitation or role to County Education Offices is to
be considered. The offices could then effectively
link the solar PV-installed schools and MOEST
when the schools are in need of financial resources
for solar PV O&M.

(3) Furthermore, appropriate management and
handling of cash generated from the battery
charging business needs to be discussed in order to
prevent possible misconduct at the facilities.

(4) The proposed O&M models, on the other hand,
should be authorized by the C/P organizations.
Departments/persons responsible for continuous
improvement of the models should also be
identified and appointed.

project as well as the challenges of sustainability of
the solar PV system. JET requested MoH and
MoOEST to take direct responsibility for the
sustainability of the systems in terms of technical
and financial support and human resource
allocation. JET also requested the ministries to
instruct county offices to implement periodic
monitoring of machinery and charging services, and
prepare annual budgets for future replacement of
batteries, inverters and controllers. Though MoEST
has no special budget for infrastructure management
at this moment, the explanation was understood.

(3) JET conducted the Progress and Information
Sharing Meetings with MoH and MoEST county
offices of Kajiado, Narok and Samburu Counties in
November 2014 and January 2015. In the meetings,
JET explained the progress and results of the pilot
project as well as the challenges of the sustainability
of solar PV systems. JET requested MoH and
MOEST county offices to take direct responsibility
for the sustainability of the systems in terms of
technical and financial support and human resource
allocation. JET also requested the ministries’ county
offices to implement periodic monitoring of
machinery and charging services, and prepare
annual budgets for future replacement of batteries,
inverters and controllers. Though MoEST has no
special budget for infrastructure management at this
moment, the explanation was understood.

(4) JET identified the Director of REA’s Renewable
Energy Department as the responsible person for
authorization of the JICA Model.

2. Conducting and presenting a quantitative
analysis on applicability of the models

(1) A quantitative analysis on applicability of the
proposed models is recommended to be conducted
and presented to REA/MOE&P.

1) A projected scope of applicability of the
proposed models to their future rural
electrification plans,

2) Estimated number of applicable cases.

3) Required O&M costs.

(2) Project is advised to build upon its knowledge
acquired through its experience on the pilot
activities and propose most appropriate criteria.

(1) Quantitative analysis was explained and adopted
at the fourth (4™) JCC.

1) Summarized in Chapter 2.6.6.

2) Summarized in Tables 2.6.26 and 2.6.27 in

Chapter 2.6.6.
3)Summarized in Guidelines’ Chapter 4 on
Financial ~ System  (Schools &  Health

Institutions)

(2) The criteria is written in Project Completion
Report Chapters 2.6.3, and 2.6.4.

3. Formulating realistic policy recommendations
(1) For Output 4, Project is advised to have close
dialogues with relevant institutions regarding the

(1) A meeting was convened with REA and MoE&P
to discuss the recommendations.
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Recommendations in Terminal Evaluation Report

Activities

proposed solar PV models.

(2) The Project should formulate realistic policy
recommendations and garner support for their
implementation by the concerned institutions.

(3) Furthermore, in order to facilitate active
adoption of the proposed models by REA in future,
application of the models is advised to be specified
in REA’s “Annual Renewable Energy Work
Programme (Performance Contract)” as well as in
the “Rural Electrification Master Plan (REMP)” at
the time of updating. The Project and REA are
encouraged to work on this issue before the Project
terminates.

(2) Recommendations were compiled and explained
at the fourth (4™) JCC.

(3) In the project, JET has proposed to install 48 V
systems for laptop power sources in primary
schools. REA has installed and commissioned two
(2) 48 V systems at Kapgemui Primary School and
Kamugei Primary School in Baringo Central
Constituency.

The recommended policies will be included in
Performance Contract 2015/16.

4. Working on intensive technical transfer with
strong participation from the C/Ps

In order to fill the knowledge/skills gap, it is
advised that technical transfer from the Experts to
C/Ps be undertaken actively during the remaining
project period. The C/Ps’ participation includes, but
not limited to, preparation and presentation of
papers for the ilnternational Workshop to be held in
February 2015.

Counterparts made presentations at The Ninth (9”‘)
JKUAT Scientific, Technological and
Industrialization Conference held on 13" and 14"
November 2014. They also made presentations and
shared their experiences of the works conducted
under REAJJICA project at an international
conference which held at Panafric Hotel on 3"
February 2015.

5. Recording the achievements of the Objectively
Verifiable Indicators, challenges and
recommendations

At the time of the terminal evaluation, some of the
key Obijectively Verifiable Indicators in PDM have
not reached their targets. They are expected to be
attained in the next few months as the Project
progresses. When writing the Project Completion
Report to be submitted in February 2015, the
achievement levels of those indicators should be
clearly written. Furthermore, remaining challenges
and measures to be taken for raising sustainability
should be discussed with the C/Ps and other related
organizations and the results of the discussions
should be delineated in the Project Completion
Report.

Progress of PDM activities and Objectively
Verifiable Indicators were written in Chapter 2;
Table 2.1.1 Obijectively Verifiable Indicators and
Achievement in PDM and Table 2.1.2 Activities in
PDM respectively.
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