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10 BERX 15kV BUEAR(BERL S A m v T T h~T
Y VEEERHT

2016 4 9 AICAEGFT 8 25 (600 m) AME[EE, F|Z 2017 4E 3
HIC 10 M L, 2017 4F 3 AHRAE, o et < b

% EEP NRETHF &2 EiEH TH 5,

JICA
@




T F A e [EYL O P AR Y A A

XFEU X b

1-1-11 FBEEOHEFE (GWN) ettt 1-2
1-1-21 B ZEEGTIBEREDO TR (GWhH) s 1-9
1-1-2.2 HHZEGDEEE =7 OFH (MW) e 1-9
1-1-2.3  FEERMEE L TIFRD T oo 1-13
1-1-24 BET T FEA TDOFEED TR oo 1-14
2-1-1.1  EEP FHARIAIIZ ..ottt 2-3
2-1-12 HIOMIBIEBEEZR T TP 7 FOFEHEARE] oo 2-4
2-1-1.3 EEP Head Office & 1) Bole OFffice D FTAER ..ottt 2-5
2-2-1.1  TFITHER JLUUEMR L = B oottt 2-9
2-2-12  FV g Huli~7 2 IV JLHUERTO 34 oo, 2-10
2-2-1.3 TV g Hll~7 & 2V LU O TEEEIRIL e 2-11
2-2-21  TF T ET DHIE oottt 2-13
2-2-22 T A T DT A0 coeoeeeee ettt 2-14
2-2-23 uv=xZ FEHETFEHL O O JEILRDIL oo 2-15
2-2-24  HIEHIIEE O HIVEL S50 oottt 2-17
2-2-2.5 I BT oottt 2-21
2226 TV DT B A B oot 2-22
2-2-31  TIV R T U I HUIB oo 2-25
2-2-32 T T LT P A B ettt 2-26
2-2-33 FHETZ TV 27 FELE oo 2-28
2-2-34 EIADT TV =33 0 T TE A e 2-35
2-2-35  EIA DTFHHEE DTRIU oot en s 2-36
2-2-36 HLHOHBEIEET 7 Mgk OBEERIC L 2ABEE (O B .. 2-43
2-2-37 BB — PICEIT DINEED oo 2-45
2-2-38 AT — I IRIL A ER R oo 2-70
3-2-2.1  HLO B EE OMIEAIE (LA-9D 3B L TVLA-10D) ..o 3-9
3-2-22 BUKEILEE L EEROEL— b (LAOD oA 2y b 7T b

1= G IR 3-9
3-2-23 BuEEFEOWML—L (M ay h T2 BRI LAT £T) 3-10
3-2-2.4 TEBARF(2019 4E)DE I (MG O FEBERIEEE L) oo 3-13
3-2-25  EBANF(2019 ) D FE ST (MBS O R B SR AR EHEIRE) oo, 3-14
3-2-2.6 EBARF(2019 ) D R FEFAE (HIZST 1 28 TR PR EHERIE) oo, 3-15
3-2-2.7  VFKEGIERIE D ERRERL (Z2) oo 3-20
3-2-28  EITH LA-T AT DOBCEREAED (Z2) oo 3-21
3-2-29 HIORERMOEIEZE (B5) oo 3-23
3-2-4.1  FEEFEFERIFRI oot 3-45
O = S I TR 3-58
3-3.1 T IV T IR TE TR oottt 3-61

JICA



T F A e [EYL O P AR Y A e

3-3.2 TNT ZKOKEFERAER GRAERTOITEED o 3-63
3-33 PRI IT AT oo 3-64
3-34 PEARTEITOLIE DL .o 3-64
3-4.1 BUAHBAIEEE S AT D OEHRIRSF IR e 3-66

JICA



T F A e [EYL O P AR Y A e

F1-1-11 = FFETOFERIMETE (IMW) oot 1-1
#1-1-1.2 %%ﬂ?;‘%%a ..................................................................................................................... 1-2
#1-1-13 == (1Y, 1YY OO 1-3
F1-1-14  TFFET OREBI (KM) oot 1-3
# 1-1-15 HBEEEIIRDE T 7 Z —BIEERR oo 1-4
#1121 FROFEEIEOMOFE (FIHZFT0) s 1-8
#1-1-22 FFROBEBHELETFTEE—7 (WHZETL) e 1-8
#1-1-23 BEFEORET T U P EFTHTPDIEET T 2B e, 1-10
F2 1124 FEFET T 2 PR oottt 1-11
F1-1-25 HIBGREEE T T 0 N O BT R oo 1-12
F 1131 TFFET DAIDHERE oot 1-16
F21-1-32 T A ET D GNIDHEES oottt 1-16
7 1-1-33  AEEHEEEOHER (GDP HEFE) o 1-17
#1-1-34 — AU VEMENHER=, HRELREEENT 7B ZAHEER (%) e 1-17
#1-31 BRI Z—IZBITDEPE DO IIERT oo 1-18
75 2-1-21  EEPCO DR 2 FH BT oottt 2-7
#2221 THEIVABRFTICEBT A EERIR (2013~2015) e 2-19
#2-2-22 THIVABRIFTIZEBIT D ABAKE (2013~2015) e 2-19
#2-2-23 THIVABRENCET S B FEEEBE (2013~2015) oo, 2-20
#2224 T HIYVNVBRIFTIZEBT AR (2013~2015) i 2-20
F22-2-25 TV R T T IO T2 oo e 2-22
#2226 TNNT U HEELD (T YA N) ICERT D BRI 2-23
#2227 TNNTUAMEELD (U T oA FaET) ITERT L ER

J OO 2-24
F222-31 T U DT BOFETT oottt 2-27
#2232 oz b TICHHET DHETE DN AR ARV o, 2-29
#2233 ToTxl b TR OEEITIIT DEBE DL oo 2-30
7 2-2-34 T XY NVHURIZE T D BRI DIRES oo 2-31
FE2-2-35  ELA DB oottt 2-34
#2-2-36  BifbZKFE (HaS) DBREEFEEME ..o, 2-39
72 2-2-3.7  hifbukFE (HoS) OFFEERBEFFAM (BEERFR : 8hr) e, 2-39
F¢2-2-3.8  ZKEBRBEIEVE oot 2-40
3 2-2-3.9 %ka%ﬁ ................................................................................................................... 2-40
F22-2-3.10 BRI ITBI T DEREEIEYE e 2-41
F2-2-311 HIOHBESEET T b @u% N2 v o 2-42
72 2-2-3.12 BB OB BT D IRIEZ oo 2-44
7 2-2-313 BREREHAAa—V /7 ................................................................................... 2-46
3 2-2-3.14 BRBEATPRIETIAT 0D TOR oottt 2-51
T2 2-2-3.05 BTG T et 2-52
7% 2-2-3.16 BRESALSEUETAEORE R AT E Z 72 B oo 2-59
3 2-2-3.17 SRR, BEFEEI R OV T oo 2-65

JICA



T F A e [EYL O P AR

Y A A

# 2-2-3.18
# 2-2-3.19
# 2-2-3.20
# 2-2-3.21
3 2-2-3.22
7 2-2-3.23
# 2-2-3.24
7 2-2-3.25
# 3-2-2.1
7 3-2-2.2
7 3-2-2.3
7 3-2-2.4
7 3-2-2.5
7 3-2-2.6
3% 3-2-2.7
7 3-2-2.8
7 3-2-2.9
# 3-2-2.10
# 3-2-2.11
# 3-2-2.12
# 3-2-2.13
7 3-2-2.14
7 3-2-4.1
# 3-2-4.2
7 3-2-4.3
7 3-2-4.4
7 3-3.1

5T ) BN/ OO 2-68
AT =T TRV —BHFEPIIR oottt 2-71
JCA A RT A » EAHFENERIEE & DL oo, 2-76
JRVEM IS5 B % 52T DT D FIEREICEE (oo 2-84
TuYe MTXOEEEZT D BRI oo 2-85
TaYxy MTXREE ST D R OER ORI e 2-86
TUHA RIVAU DR« R U DT R et 2-87
BREZT 2 7 U A B oot 2-94
FEAGFE] « B GE cooeeeeeeeeeeeeeeeeeeeeerrrnne 3-7
(2RI e T 3-10
Demand Forecast for the past 5 years and NeXt 5 Years.......cccocvvvveiereneiivneeienenenns 3-12
Specifications of Circuit Breakers.........ccoovoveviiiiiiiiiese e 3-16
2 =) A NPT 3-17
PRAKTRIE RN OFEIL 1.evoevoeveeeeeeee e 3-19
BUI FEFEREIE OREIR cooevoeeeeeeeee et 3-22
TEEFRAE ORI coveoeeeeeeeeee ettt 3-24
STy ) 7N NN 3-25
(R A o s s o L OO 3-29
15 KV B EEARRFE IR oo 3-30
15 KV LB ARER TSRS 22 oot 3-32
AR CRHEE T 2 A B I oot 3-35
W N TG B i M B ST =1 e OO 3-37
AAM & = F A ETRIOFTE « i LAY s 3-48
FMaRR BT 2 a2 o R OB EFE e 3-50
TR R D 2P H 2 FOBEEFHE e, 3-51
B T TE T oo s 3-53
TRIFELIERTZ oot 3-61

JICA



T F AT EHL O BV E e R AT
AE.

[ 51D E X 4 B o #
AFD French Development Agency 77 v AR
EEA Ethiopian Energy Agency T F AT EIEET
EEPCO Ethiopian Electric Power Corporation [H=F A v 7't
EEP Ethiopian Electric Power TF AT E N
EELPA Ethiopian Electric Light and Power Authority TFFETEXEIF
EEU Ethiopian Electric Utility TF AT EEA
ELC ELC Electroconsult S.p.A. ELC /i Hux ok
E/N Exchange of Notes EHAINTC
EIA Environmental Impact Assessment PR B 5B AT
EIRR Economic Internal Rate of Return TR I PN BRI A 2R
EPA Environmental Protection Authority RERAR
ESIA Environmental and Social Impact Assessment BREAL S BR BT R R
EWCA Ethiopian Wildlife Conservation Authority TF AT BB IR ER S
FIRR Financial Internal Rate of Return B PRI A 3
G/IA Grant Agreement 8 5.225
GDP Gross Domestic Product (= N A=
GSE Geological Survey of Ethiopia T F AT MR
GTP2 Growth and Transformation Plan 1 AR &G SRR T
IAP Interested and Affected Parties FIERGRE R B2 T 5 HE

#H
MOEFC Ministry of Environment, Forest and Climate BRI - MK - [EEEVE
Change
MOFEC Ministry of Finance and Economic Cooperation | }7%5 - %4
MOM Ministry of Mines INIIEY
MOWIE Ministry of Water, Irrigation and Electricity K- WE - EA
M/P Ethiopian Power System Expansion Master Plan | =F 4 7 E 1 AT LAYLiE~ A
Z—=T7
OFWE Oromia Forest and Wildlife Enterprise A TN R AL B A
O&M Operation and Maintenance SEHAHER S PR
PAHs Project Affected Households 2 din
PAPs Project Affected Persons WRCBE R
PPA Power Purchase Agreement U 58229
USAID United States Agency for International KEEFRRA ST
Development

WB World Bank HFERAT
WEST JEC | West Japan Engineering Consultants, Inc. V8 A AN B R A 4

JICA







T F A e [EYL O P AR Y A A

BIE ey FOYER - BiE

1-1 Y4t 7 ¥ —OBUR L iRE
1-1-1 BUR & FRE
(1) FEREM OFEIE

TF AT HEMRTEmME CLF, (=2F4E7)) 0oFBH® 7 ¥ —I1%, = 3xLX—EKR
SR, i BB o FHATHERE T & 2 K - - 5 )48 (Miinistry of Water, Irrigation and Electricity.
LUF. TMOWIE)) 23& v . £ 0 FIZFEhfiAk s L T=F 47 EJtt (Ethiopian Electric
Power, LAF, [EEP)), =F# &7 flE/A#t (Ethiopian Electric Utility, LA, TEEU]) 3%
%, EEP 3%, XEAMY L, EEU (IREAHE LTV D,

TFAET OFEHRMAEL R 1-1-1.1 IR T, BERMAREIL, 2014 F0056 1.9 5L K
IEIZHE 2. 2016 AEIT1E 6,247 MW (272> T 5, Z T 1,800 MW @ Gibe I K JJ 38 FEATAS
HERINEZ LI bOT B 12=> M3 2015 4 10 A IZEEBRLE L= D2 0 12
INET82=y MNEEMBL, EV 2=y MR aIva=v 7 H T, 2016 /-8 H
(210 2=y hETHRIABETHTETH D, 2016 FORRHEAE EDIEIAIIAKIIN 90% &
JEFIHZZ W,

#1-1-11 = FAETOREREEE (MW)

Type 2014 2016 / H#Rk%

Hydro 1,978 3,813 90.1%
Wind 171 324 7.7%
Diesel 112 87 2.0%
Geothermal 7.5 7.5 0.2%
Total 2,268.5 4,231.5 100%

{£) 2016 413 Gibe Il K SJFEEOR 10 = b2 & ATZIE
Hidl : 2014 421X EEP (2014), 2016 4% EEP Generation Operation COO

EERBEZF 1-1-1.2 12777, FEERIT 2010 41T 4,955 GWh ThH o726 DAY, 44 H
L. 2015 4E(21% 10,464 GWh & 2 2Ll E L 7> T 5, Waﬁ%%téé: KM QEILL E& 5
D, KINZKESEFEL WD Z ERNbnd, BRI IHENEERE D HOTH
5o T 4 —BMIBEKEOHZOMHIZ ﬁmbfwé&wo_&#__ﬁ$®ﬂ%¥ﬁ#%
Ho03 %, EEU IERFITHER L TWRWT ¢ — B RERE B FTIZITA L TWAH M, &
A E TIEAERHA LTV, BT 2008 EbME—D A e I TINH = URT LV KT v
T (LT, TP v b0 7 #ilik)) o~y o> —F5 0+ (BLF. TBE
oAy NTTU M) BNEEBEL TV, 2011 ETEIEL TV,
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#1-1-1.2 FEFM

Fiscal Hydro Wind Diesel Geothermal Total
Year | GWh % GWh % GWh % GWh % GWh
2010 4924 | 994 0 0.0 14 0.3 18 0.4 4,955
2011 6,240 | 99.3 34 0.5 0 0.0 8 0.1 6,281
2012 7,381 | 975 185 25 0 0.0 0 0.0 7,567
2013 8,337 | 95.9 356 4.1 0 0.0 0 0.0 8,693
2014 9,013 | 947 499 5.2 3 0.0 0 0.0 9,515
2015 9,677 | 925 786 7.5 1 0.0 0 0.0 10,464

i : EEP Generation Operation COO D7 — % % JLIZFHA M ERK (FEEEIX 7 H ~%4E6 H)

12,000

10,000

8,000

6,000

4,000

2,000

2010

2011

2012

EHydro ®mWind M Diesel

2013

2014

| Geothermal

{8t : EEP Generation Operation COO M5 — # % £\ Z A M /ERK

(@) %

TFFET O

mc ko,

X 1-1-1.1 FEEOHE (GWh)

2015

TG ERE D R THELAEIM L TWA Z ENbn5, #1-1-13 IR
HEHIT, B—IFEECTHD E, 2015647 A2 1,600 MW TH-o7=D7A%, 2016 47 HIiZiE
1900 MW & 720 £H72< 2000 MW (2725 L RLBILTWS, 1-1-83HHIZH DS L iz, AH
M, BFORE, SMNEEROBEHEEE O, BAEOEMN, — Abiz b OHE EOH
SBRETETHTFENMPIVRDL EEZBND,

JICA

1-2




T F A e [EYL O P AR Y A e

#1-1-13 v—7FHBE (MW)

2015 2016
Peak Demand 1,600 1,900
Hi 8 : EEP Generation Operation COO

2014 FIHER SN TF AT EN VAT MLk~ A% —7 F > (Ethiopian Power
System Expansion Master Plan, LA T, [ 2T LBEMIP)) 12Xk 5 &, =F BT D%k
TEMEILFE 1-1-1.4 [Z7R 938 D T, 400 KV, 230 KV LN 132 KV 3 EE#RT A 2725 T D,
BBATIL 150 » Hidb 0. ZOW 19 » BRI RENCH 5,

#1-1-14 =FF 7 OEERME (km)

Voltage Level (kV) Single (km) Double (km) Total (km)
400 621 63 684
230 3,376 1,607 4,983
132 4,509 133 4,641
66 1,902 1,902
45 243 9 252
Total 10,650 1,811 12,461

Hih : B> AT AL MIP (2014)

@) Ehm A, FE

VAT LAERO A AR TETIIE O DAY, 2012 FFEIZEBIT D 28.6% & ik
abf%é A EITRNT, 2012 FEEEE TOD 3 WAEM OFEEIL 18-22% TH 0 | EFER AN
4%, FLEEE AN 10-12%. J VTV = HNABARED LW HEN B S, BIEMICHEEC
EENETC TS, 5E - EEAIMEEZH T2/ EE L TWD 00, BT
DY a—MIEHEBEBSLENILANELTEY, &FEITFAHEATHRWEEETH DL

(5) E)1t v & —PaEHR
MBI EIAR D E ' 7 2 — B A & 1-1-1.5 1TRT,

BRI X —1TQ)DEY, =X VF—BURE, FEhi, BEEOETHBETHS MOWIE
NV, TOTIZHEMAMME LT, BE, FHEHENO EEP, BEMHYEDO EEU XdH D, .,
INBIXHZF A7 & 1A+ (Ethiopian Electric Power Corporation, UL . TEEPCOJ) 7%
2014 FIZHRFNENTTELELLDOTH D, EET LMk L C=FA 7 ENERT

LB o i) ‘/x%A#ﬁa’E M/P (2014), 2013 “ELIFEDEAE A 72\ DX EEPCO 73
EEU & EEP IZEI S, T—4 N W L2220 tHfEESInD,
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(Ethiopian Energy Agency, LA T, TEEA]) 23% %, EEA L EEU O&FEIZBT 57414 L A
AT B E DR OB BRUEHE DOFRE , BRI TEEA) (Power Purchase Agreement,
LIF. TPPA)) OFFRBAIAZ1T> T 5, [, BER/ XA vy 7T MIBUE EEP O L
2o TN 5,

MR E PR O BH%E 2 TS A MAIEEE LA (Ministry of Mines, LA, TMOMJ) ThH Y| &
JRBAR DBUORNL R, Eln, BEEROEMTHE TH D, T FICEMmMEME L T=F A7 H
B AT (Geological Survey of Ethiopia, LA T, [GSEJ) 723% %, MOM |3l F&EIRDOFAE,
R, PR ORI Z1T> TE Y, GSE [THIZVEPHS, AR E CEeirEd 28T
&5,

TF AT BUNIE T AFEFHE TR & EECCE R T (Growth and Transformation Plan 11,
LIF, TGTP2)) (2016-2020) ) (Z3\\NT, HUEABHRS &2 R e K7ApF3E L L CLEMITTEY
HOEATE . HIEHTRELRR O RRATAZ AT 72 MR IS T 0 i d e e & HBEAB (R IZTE ) LT
%o HEVETRBARE K OB FHEOHMED -0, MBBIR BT 2 LRl fE LosiE
D HILTWD, 2017 FEHEEIZIEL, GSE 28 EEP IZWRIY « #iA &4, EEP ASHIEVEJRBAZE M D
HEGEET A - EHE CTOFEEZ B L THEET D ERHBBREIND Z LI TV D,
Fio, B lHlE S o HBVETRBAR BT 2k S HANC K 0 . EEA SHIEVEEBAR OFF
RANCET 2 BUF O LR L e LD TH D,

#F1-1-15 PO EIRDE T 7 X — B

Line Ministry,
Executing Agency Role
MOM Policy Making and Implementation of Rules
GSE Geothermal Resource Development
MOWIE Policy Making and Implementation of Rules
EEU OFEIZBET 5 T A & AR, R E OMREOR
EEA il EXEHEOBE, PPA OFFRET
HIENE JRBARS I BT D FFRl
EEP Power Generation, Transmission, PPA
EEU Power Distribution

B - SR R

(6) HuBADHLIK

TF AT OHBII K HIEHIZIFAE L, 5,000 MW 1355 EHEE SN TWD, FERERT v
XA ML 22 T D, HBREBEFNHDDIET IV N T N ) I OHRTH D, [FH
M CIE, BERR/SA vy BT 2 R SERER S H 1998 AR TEER 2 BIAA U723, B - VUK
PRI O A — LRI, BERIED b T 7D OEE# D 2002 IR LT, UEY
THEO%, 3MW £ T 2008 I iEliR 2 R L7275, 2011 FF L VSR R B O 7= D BIfEE T
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KIEFTH D, FFHIECIEERLEOEMIZEY 2 RKOH7 (LA-9D LT LA-10D) 733
RS, AR BEFT 2 @R T 572012, HREIT (UITF, TR otigicky 22
RKOHFRAIDTESNTND, WNTHEATHNDEORT 77— INT 77— 1 BT
ZRME (LLF, [ ZRHIR)) C, 7o HHR 1 TE7 7 AOEMIC XY 6 A L35I
TR AR LTV, T &R I TIEHHER, 7 2R N TIREDE ORI 2 R
INTWS, Zoft, RENCEZ B HFIEINTEY, T IT7MNEI = UL~y
T ik (LLF, Ty 7 ¢ i) 1L, KED Reykjavik Geothermal #2354 21T\,
[Alft238% 32 L 7= Corbetti Geothermal #L:723#EF] % 5] Ak X, EEP & PPA [ZD2W\WT 75
USCents/kWh O EAE CRWH TH D, oA IT7MEY = UE 7 7 o2 — Lk (DLF,
[7 72— L Hil)) TIZEEO Cluff Geothermal +:23FHAE S TH S, K[E D ORMAT
LT TH D, GHIT 1-4 HiE2 S M)

(7) A
1) MBREAEORE

EEP & EEU 233V TH D 34ENRET 528, M LI-MEREENTE TR
W, IESEER ORI S WAL AT EEPCO D 6 D LV, ZAUXEIED S E
MFET LTV ARWNWZ LN LTW5D, EEP & EEU O FENEIOE TR, Bk
il C DM B AE F D BRI 72 VERR O il LI DWW T, EEP 225 B2 IFHITSE b1
ehoto, WENIZ, BED L ZABEINAD 6 #|% EEP, 4 #|% EEU 3T HD &
5 HATIAZWH THELL TV D,

2) fRIA

BNC I X —1ZTA T TA L THDHZ D, BRI bR TWD, BE - &
- BRI, B AT LYEE MIP 2 XX, 2.8 USCents/kWh &K<, Ask
ThiuX, = A ME 11.3 USCents’lkWh T v | i E 7 fi#% 13 14.1 USCents/kWh T %
ELTWD, S EMIESET A AHETH 0 . BIfE EEP =T 4 B 7 BUF & W ©
bo, HEISNDHEIO EEPCO OMEGHEFR % R0 &, 2012, 2013 FEEIIMAILE D B 5,
WEEDTE LB ENSEMAR 5 &, 2.42 USCents/kWh & Master Plan (2014) 7t
HOBMEEMR—HKT 25, KOBEMICHLREDLLTIERH D &) Z L, b7
WEWHZETHY, EWYIRKHAREN TV LR T 20BN D 52,

3) HuENGH I L

HIBEDNES CTHFFE I, 2016 £ 7 H 26 HITAHKNL L. “Geothermal Resources
Development Proclamation No. 981/2016” & L C 2016 4= 9 H 16 H ¥ L7 (R E
BROGEZSH), EARETHY, FICAKBEBROESNERTH D, BRETHX%
IZOWTIHE, BIRIEDNH D2 GA I EELZ BT 2D Lo T D, REHE, 23
2 =T 4 IR SRE TR A BE L T\, ZhE%IT T, Tt & 5 “Geothermal

2 MHHERITE IV AT LPEIE MIP (2014) #8#0 b DIZ K 5, #IA AR X BRIARE S
T35,
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Resources Council of Ministers Regulations No. xxx”% EEA 2MEKRHF TH D3, D RT 7
FEAFLIZOTEROER L LTRMALTWD,

ED XD B HBEREICEATIEREITEELON L RE B TH 5, HEERT 2 /MR
FILIC T —=F 7« =T B, HIEWBHFEER /IO Tk, GSE OHIZEVERFH Dk
L LISk 2L L, £ 2 CAXBREZIE T 5, BEHMICO VLTI, BH
ERICE DN ERTHY, TEXRWEAIL EEP NET HEWVWIENEHF INT
W5, ZAUTHIBGEZR DN H 72 B MOWIE 3R d 25 Z L1272 > T,

FLBAET NN T T W DOBERR S A 1y 7T M EEP AEELL TV D03,
WHEIIAKDFEEHCES) 70 =7 M HEARFE LT r Y7 MR B, FXE,
T, BRICELIETOFREEIIEL, BOT-bITEHEZ T TH Y, EEHZ%?E’J
TR AR « BHEISE A ST - BT AEHICIE VWL D TH D, S HICHHEROBEIC
LT OWHNZ DN TIE, EEP OFFEFR X IZE 200 . A4 HIIC ifxu\kb\oﬁﬁ
R D,

RMICK D EED L5 &L LTWDA, 272 KA EERDOET, £OfoE 5
B THo RGO 2 Bl CORKZ =T 4 U T BN PR 2N ANEHTH 5,

4) KR EDEIR

FEEBAE D 9 FEILL L2 K INRIFE L TV D03, DERGEEB OB 22T, Bk
MO RLEESHEERLTWD, 2015/2016$‘i50£|5 #“@?ioyjﬁéﬂéb — DK
JIFEEIT TIEHEN TERWVIRILE e o7, Gibe I K SIFEERT O FER M OTFI1EX-2> D%
DEMRIZL Y, < LB MO éﬂ?ﬁ%ﬁ%ﬂ:%ﬁnﬂ\m: N2 eI
ook £ T, BAMBLRENRDTZDIZ, MOBFROBR L MLEL o TWND, =F 4
[=a) f;t&?&ié(ﬁ%/ﬁﬁfém?ﬂ% SOBHFITA NIRRT D,

1-1-2 BHFEEHH
(1) =F AT OEIFEREG

BT AT LYLE MIP 1X EEP @ 7= 82 K[ Parksons Brinckerhoff £1:12 X v 2014 49 HIZ
EREN TS, 2T 3T ENO R ORFEFE (2013 £~2037 4) ThbH, Hl
ELHENTHD, RIMPNNL, REEHE, FEY—7 ., BREHEEZHBNT 5,

=7, V7F A—E U EAOREE N 2GS F A E T ENORBEEROMOR,
BREE.FEEOE—7 OPHEEE 1-1-2.1 LOFE 1-1-2.2 |77, RIEEEOM ORI, 2012
D 2017 = FE TOROID 5 ML 32.2% (LA FEREEE—R) OIEFITEVVREOE)E

8 MOWIE (Z LAuZE, F#iikld Regulation THh D Z &5, B (Council of Ministers) (2
S THRKRINDERETH 5, FLILBAFEIZ b\T*”ﬁU/f—Xﬁwi?)ot_k?b%%oiiét
HHEDT L,
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ESNTEY, 5 EMOFHMORIT 124%TH D, REEELOFEEO ' —7 1% 2012 4
™ 7,869 GWh, 1,326 MW (Z5f L2017 4 31,729 GWh, 5,062 MW, 2037 4 C 146,691 GWh,
25761 MW & PSS TW5, MBEEEEFELY—7 THIO 7 7 7 %K 1-1-2.1 KO
1-1-2.2 1T 7,

PEORET T b EEHBEERORET T ML HREFEEZE 1-1-23 1TRT, [[
MPIZE D &, KRNWFEENPTLTHL0, BIfFOMERELE LTL, BB Mey N7
~7% Aluto Langano (7 MW, 2007 fEsBE%G) LFiSn TR, T/ T 7 7 fillkTo
HZASE FE Ok EH A Aluto Langano 11 (75 MW, 2018 4EEHABAAA T &) & L (it & T
W5, B SAf vy 7T 2 MIRIHRD B0 BELEIEF T, EIBO HRITRME LN
STWRY, TV RT3 Hidsk COMBIEEORFRZICE LTk, BifFE, HRo&E4S
KR K DU, 7RSSR - BUKEILY AT ADFREE - R &JmAc;éFwa?
V7T HEGR EFEVEF A (35 MW FREE) | NETTH CH D, TV T A Hls CRA%E
S5 HBIE BT O BARRY 72 BRFEHUE e Ol F 1T 2 & DB « SiE DR RIZE - T
BIRELZ 72 D 03 BLIROWERIRI ) S HERIT 2 & | 2018 A= D IEIBAMGIIBAFEREN D TH A D,

#F 1-1-2.4 (2”7 2012 AED 2037 FEE TO 25 EBDOIRE T T o b OEEERENE L OFE
1-1-25 OHEIEE T 7 b OBRFHEIZ L B & 2037 F&F TIZA#FH 50 == ~, 5,000 MW
DO HIZAFE B O BAFE A FHE S TV D

X 1-1-23 IZITRBRIEAE L TIHEBOHB N, X 1-1-24 128EBE ST N A TORERE
DOFRNT T IR ENT WD, KB E~OELEE N EVEANIZE D 6 720y, #EGE
EBOEDLEENRKREL 2o TEY, HIBARE~OHIHFERRKE NI ENFEZ 5,
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TF AT EH O BV B

Y8t 5 A5

#1-1-21 FEEORBEEHEBOMOE (%2 ETe)

Period Reference | High Low

2012-2017 32.2% 35.9% 25.6%
2017-2022 13.1% 13.7% 12.2%
2022-2027 8.3% 9.0% 4.6%
2027-2032 6.1% 7.3% 6.2%
2022-2037 4.5% 6.7% 3.5%
2012-2037 12.4% 14.0% 10.1%

ofF

il - ) v AT AfLiE MIP (2014)

#1-1-22 FPROFEEENRLTFEC—27 (WHE2ET)

(GWh) (MW)
Total Energy Requirement Total Peak Demand
Reference High Low Reference High Low
2012 7869 8294 7573 1326 1413 1281
2013 9680 10763 9034 1681 1884 1575
2014 12371 14171 11272 2157 2483 1975
2015 17447 21490 14393 2956 3560 2499
2016] 21482 26462 18376 3650 4392 3139
2017) 31729 38469 23700 5062 6037 3938
2018 35862 43582 28411 5750 6872 4651
2019] 40929 50918 32045 6601 8037 5270
2020} 45960 56932 34760 7474 9080 5798
2021] 53811 66454 39073 8667 10525 6506
2022) 58703 73037 42220 9553 11685 7094
2023] 65689 82171 44006 10659 13113 7510
2024 70110 88210 45748 11481 14206 7927
2025) 77343 97294 48848 12636 15671 8504
2026] 80933 103018 50790 13399 16788 8964
2027] 87401 112572 52838 14510 18373 9448
2028] 92885 120831 55044 15540 19854 9970
2029) 98597 129718 59968 16611 21440 10812
2030] 105827 141098 66263 17868 23331 11817
2031) 110698 149902 68742 18870 24955 12392
2032 117761 160036 71300 20134 26756 12983
2033] 123693 172152 73929 21277 28808 13587
2034) 129127 182951 76591 22365 30726 14193
2035]) 135386 196419 79296 23556 32972 14809
2036] 141157 208659 82045 24699 35105 15433
2037] 146691 221594 84803 25761 37341 16061

Hih - B> A7 AL MIP (2014)

JICA
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m Reference mHigh mLow
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TF AT EH O BV B

it A A R

#%1-1-23 WFEORET T FEHBTORET T b

Existing and committed plant | Inst | site | O | €™ lootire beg l I
Year beg 2012|2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Hydro - Existing 1757| 1848] 1890 1890] 1890 1890
Finchaa 14 128 128] 1973 2048 128] 128] 128] 128] 128] 128
Melka Wakena 115 115 114 1988 2063 114] 114 114 114 114 114
Melka Wakena (refurb 2014) 38 38 38 2014 2089 38 38 38 38
Tana Beles 460 460] 444| 2010 2085 444] 444] 444| 4s4| 444|444
Gilgel Gibe Il 420 420 420 2010 2085 420 420 420 420] 420] 420
Tekeze 300 300 297| 2009 2084 297| 207 297 207 297 297
Gigel Gibe | 184 184] 172 2004 2079 172 172 172 72| 72| 172
Amenti Neshe 98 98 90| 2013 2088 90 90 90 90 90
Tis Abay | 1" 11 1" 1964 2039 1 1 1 1" 1 1
Tis Abay Il 73 73 68| 2001 2076 68 ae' 68 68 e8| 68
Koka 43 33 40| 1960 2035 40| 40 40 40| 40| 40
Awash Il 32 28 32| 196 2041 32| 32 32 32 32 32
‘Awash Il 2 28 32| 197 2046 32 32 a2 32 32 32
Sor 5] 5 s| 2014 2089 5 5 5 5
Hydro - Under Construction a27| 1730] 1730] 6274
Gilgel Gibe Il (enters 2014) 748 748] 427| 2014 2089
Gilgel Gibe lll (enters 2015) 12| 1122 640 2015 2080
Genale Dawa Ill 254 254| 250 2015 2090
Grand Renaissance (enters 2015) 500 500 413 2015 2090
Grand Renaissance (enters 2017) 55001 5500 4544| 2017 2092
Wind - Existing 81| 81|
Adama 51 51 s1| 2012 2027 51
Ashegoda (enters 2012) 30 30 30| 2012 2027 30
Ashegoda (enters 2014) 90 90 90| 2014 2029
Wind - Committed [ ===
Adama Il 153] 153 153 2015 2030
ﬁoom-rmal - Existing
JAluto Langano 7 5 s| 2007 2032
|Geothermal - Committed
JAiuto Langano I 75| 75| 75| 2018 2043
Energy From Waste - Committed
Addis Ababa EFW 2§I 2045
Sugar Factories - Exist., U/IC &
Tendaue / Ende 2040
Weniji 2038
Finchaa 2038
Metahara
Beles 1 2040
Beles 2 2040
Beles 3 30 20 20| 2016 2041
Wolkayit 133 82 82| 2015 2040
Omo Kuraz 1 60 20 20| 2015 2040
Omo Kuraz 2 60 40 40| 2016 2041
Omo Kuraz 3 €0 40 40| 2016 2041
Omo Kuraz 4 60 40 40| 2017 2042
Omo Kuraz 5§ 60 40 401 2017 2042
Omo Kuraz & 60 40 401 2019 2044
Kessem 26| 16 16] 2015 2040
Site 120
Bio - committed - "120MW* 60 60| 2015 2040
Bio - committed - "137.5MW" €0 60] 2015 2040
Diesels - Existing INst Site | 79 ___
Dire Dawa 40 38 38| 2014 2023
Awash 7 Kilo 35 30 30| 2014 2020
Kality 12 10 10| 2014 2020
Adwa (not modelled in WASP) 2 1 1 2013 2015

Total .!Iﬂgﬂ and committed available uglcly

Maximum demand including exports

Resarve margin

517

280]

440 1470

Reserve margin %

39%] 17%  20%[ 50%)

H gl

G

AT KEBE MIP (2014)

JICA
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#1-1-24 FEET 7 Mt

Cumulative Additional Plant (from Candidates)
. GT | GT |cCGT Low
oar foeatarmal 0¥ |0 cosen (gue) | gae) Y550 | speea | SO0 (02 Hycko Plning
MW | MW MW 1 2
MW | MW | MW 70 MW
2012
2013
2014
2015
2018 1+ 1+
2017 2+ 1 1 Sor 2
2018 2+ 3+ 1 1
2019 3+ 3+ -1 6 1
Geba 1and2| Genale6 | Gibed4 | Upper
2020 5+ 3 1 6 1 4 Dabus
2021 7+ 3 1 6 2 4 Karadobi
2022 9+ 3 -1 6 3 4 Beko Abo
Upper Birbir R
2023 9 3 1 6 4 5 Mendaya
Werabesa |Yeda 1and|Baro 1and| Genj
2024 9 3 1 6 4 9 and Hakle | Yeda2 Baro2
2025 12 3 -1 1 (-] 4 11 Genale 5 Gibe V
2026 16 3 1 1 6 4 11
2027 16 3 1 1 6 4 11
2028 21+ 3 -1 2 -] 4 11
2029 23+ 3 1 2 2 6 4 1
2030 25+ 4 1 3 3 6 4 11
2031 | 28+ 4 -1 3 £} 6 4 11
2032 31+ 5 1 3 5 -6 4 11
2033 ) 5 | 1 4 6 6 | 4 11 ] N
Tekeze 2 Lower
2034 7 5 -1 4 6 6 4 13 Didessa
2035 42+ 5 1 5 6 6 4 13
2036 46 5 1 5 7 6 4 13
2037 50+ 5 1 5 8 -] 4 13
Totals

HHHl : FEJ) > AT AYLiE MIP (2014)
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it A A R

#1-1-25 HEFRET T b OBIZEEH

Year | Installed candidates | Sizein |Plant Location EEPCO Region MwW
(No / MW) year
(Mw)
2018 2 200 200 |Corbetti SOUTHERN 200
2019 3 300 100 |Corbetti SOUTHERN 100
2020 5 500 200 |Corbetti SOUTHERN 200
2021 7 700 200 __{Aluto Langano SOUTH EASTERN 200
2022 9 900 200 Tendaho SEMERA 200
2023 9 900
2024 9 900
2025 2 1200 300 Tendaho SEMERA 100
Abaya SOUTHERN 200
Tendaho SEMERA 200
2026 16 1600 400 |Abaya SOUTHERN 100
Tulu Moye SOUTH EASTERN 100
2027 16 1600
Dofan Fantele SEMERA 100
2028 21 2100 500 |Tulu Moye SOUTH EASTERN 200
Gedemsa SOUTH EASTERN 200
2029 23 2300 200 |Tendaho SEMERA 200
2030 25 2500 200 |Teo SEMERA 200
2031 28 2800 300 |Corbetti SOUTHERN 300
202 | 3 3100 300 [eO SENERA 10
Gedemsa SOUTH EASTERN 200
2033 ” 3400 300 Aluto Langano SOUTH EASTERN 200
Dofan Fantele SEMERA 100
2034 37 3700 300 Tulu Moye SOUTH EASTERN 200
Dofan Fantele SEMERA 100
Corbetti SOUTHERN 300
2035 42 4200 500 |Dofan Fantele SEMERA 100
Dallol NORTHERN 100
2036 46 4600 400 Dallol NORTHERN 100
Teo SEMERA 300
2037 50 5000 400 Teo SEMERA 100
Abhe SEMERA 300
Totals 5000 5000
Summary
Abaya SOUTHERN 300
Abhe SEMERA 300
lAlutg Langano SQUTH EASTERN @
Corbetti SOUTHERN 1100
Dallol NORTHERN 200
Dofan Fantele SEMERA 400
Gedemsa SOUTH EASTERN 400
Tendaho SEMERA 700
Teo SEMERA 700
Tulu Moye SOUTH EASTERN 500
Plan IHLW84F4 5000
HE 5> AT SRR MIP (2014)

JICA
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HE( R A

H B

35,000 140
.'\\
I\
I \
I \
30,000 - - . 120
25,000
E _.l:-.
= 20,000
b=
(=4
;
d I
> 15000
]
m
o
° ‘l\
- “\ il!
N II II II
0 -
aJ Iy > "] o A S ] M 8 i osl o A el .-fb N 9 eb'o! f,ga A
» M M N N N N N AT £V ) el )
A A A U Uit A U gt i g it g
m— Hydro e Geothermal m Energy from Waste
Existing diesels I New diesels I Biomass and sugar
Wind — Solar _— GT
— CCGT Peak Demand (MW) = = = Reserve Margin (%)

AT MLk MIP (2014)

1-1-2.3 ERMAE R L THEO TH

Reserve margin (%)
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i A

120,000

80,000

60,000

Generation (GWh)

40,000

20,000

HH B> AT AJETE M/P (2014)

o h el A\
,EgP q?m & & qsgi?’ & ,9'1'
. Hydro s Geothermal
Existing diesels I ew diesels
Wind . Solar
W CCGT — ENS

X 1-1-24 FETFT o NEA TOREEOTH

R Energy from Waste
R Biomass and sugar
T

— Energy Demand (GWh)
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2 TN T I BB T v Y =7 b OFIR &R

TV T A Ml CIE, 1970 AERRETE GSE (2 X o THIZAVEJRFRA S BMG S, HUE
Hifbse, MR EE (LI BEENER SN TWD, TIICEIEHiE . 1980 R DHIF,
At 8 AR HEGHA H: (e KIEHI R 2,500 m) 284 # U 7 [E =2 > 41 % | ELC Electroconsult
Sp.Aft (BLF, TELCY) Dz T, =F AT EXEE (Ethiopian Electric Light and
Power Authority, EELPAJ) (EEPCO OHiE) MHEHIL7-, Z DN, 5 KO A HIEGES
MR L. S AT EIRE 350 °C. 30 MW T 30 4ER O HEBVE IR B O fFEN IS Sh
7o 1995 4E|Z1F = 2 ——F o F[E GENZL #E:2% EELPA O EFEIC L 0 | Al o V& R
sl A2 S L, BERx A 12y 7T v MR D72 0 O FEBL R EME A A2 30 L 72,

YL EORGE AR £ 2 T, = F 4 7 BT 2008 RS IR THIE S 7U7- TICAD-IV 2B\ T,
TN NT AT HEIC I T D 75 MW HIZR BT 72 O D XA RN EICEGE Lc, Th
Zesz T T, 2009 AFEHUEREBR B fo M - AFREAE MM PESEM IR A 7 7 B iEFHzE (T
AREMRERE) DEMBINTZ, ZORFRE-ETIE, VI NVT Ty vat A 7K
LARRY — v 2 REXRMEA L LS a | o BB E 35 MW, il 78 <UF 7714 10 bara
LW E N, T OBEOREITEGRGRNC VL E L 2 5 A, B boiizhTh 8
AREARTHY, 30 FEMOEEIM A 5 ROMHFAEFEH: & 2 ROMFAIETHOIE] 232
HThodeTHENTz, LrL, BREHENT O OIS N7 —F OIEEN+4)
TlEAeoiz, 2010 b, WAEOBRE Y v 77 MNEEE W FEL L OHEOE &
(“Energy Access Project” d 7= s O IER] 1) ZI15H L. B0 BRI 23 ki S av7-,
2 ROHEG: (LA-9D LT LA-10D) 75 OZZME T L, 2015 457525 2016 4120 HY
B A FhE, & OFER A STICETREMAT N0 S A, 2016 4 11 A AR - EIRFEGIZBE 5
LA E N — R B AN ERS /13 27 A0 6 EEP IR STV 5,

TFAETEFL, FERAYIZ 35 MW FLE O KB HIEVR EEAT OB 2 FHlE L TR Y, Hip
L HBIEOHAI N LEEE SN TW5D, HEEOREIZL Y EEP X, TV N7 2 /7 #HlkiZ 22
K, T AR 4 ROMBIEZ AT D3 TH Y | Z D7D OIEHIEE, HHHHFE S,
JEEIEAT S, oo ALEHEfE LT D, L, AFL-Z2K - 38E -8l - = F 4 7 ~0f
BEAEZBETHE, Dty 2 FULOTHIZLEL T2 200, BEIEEE 2 TE
JE D IEHIZEE (RHIBGAZ) OBENDHE L INTWD, HEROMEIC L 2 HHIBMEIX
2018 R TSI N TN D,

F72, 2017 F2 A KV ACAIL LY (70 520 Wi EERMRE ) RE S
THY ., FROMEOMEIC L D7V b7 0 HEEIRBAYE & Fad L. 35 MW BlELD
WEGEEFTORHED 7 4 —V e Y T 4 WEPSHEITH TH 5,

JICA
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1-1-3 thEAREF B
(1) =F AT OENE 7 Z—IBET 5

TF AT 1L 3000 AELL EDOES N H HET, #£ 1-1-8.1 17T X IS, AB1X 9,939 A
(2015 4EAH4R) T7 7 U H T FK BT\, 2000 ELLFED A OEEINER 1344 2 12 L., 2013
LD 3 BT 2.5% & 725 TN 54,

#%1-1-31 =FFETOAOOHE

Year 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Population

(in thousands) 78,736 | 80,892 | 83,080 | 85,302 | 87,562 | 89,859 | 92,191 | 94,558 | 96,959 | 99,391
Growth rate (%) 2.8 2.7 2.7 2.6 2.6 2.6 2.6 25 25 25

Hi# : World Development Indicator for Ethiopia, fH:£R

TF AT ORFOHR &K 1-1-3.2 12777, GNI I% 2006 422 15,281 H T KL Th o7z
H O, 2015 HTIE 61,537 H T RVIZEL, 2O 10 M T, 4 B0 EIZZ2> TS, Rb
N— 2 DI 10 F£D4 BEVEHEERIT 16.9% TH Y \HITD 3 HETH.10.0%.16.7%.
10.5% & 72 > TV 55,

— ANHT- 0 OFEBHONTE Y, 2006 FI121% 194 A ThHo7-DA, 10 F#% D 2015 4F
WZIZ 350 ED 617 KL b7 o Tnd, £ THAMEIHEW,

#1-1-32 =F 47O GNI OH#R

Year 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
GNI (MillionUS$) 15,242 | 19,722 | 27,087 | 32,396 | 29,826 | 31,883 | 43,215 | 47,541 | 55,459 | 61,275
GNI Increase (%) 10.8| 294 | 37.3| 19.6| -7.9 69| 355| 100| 16.7| 105
Per Capita GNI

(US$) 194 | 244 | 326| 380 | 341| 355| 469 | 503 | 572| 617

Hi# . World Development Indicator for Ethiopia, fit$R

SMED S OEBERE OHER &2 1-1-3.3 (2787, GDP (25 ® 5 bR iTaEaE 10 4F0 )T
1.9% T, #E 2 HFIL3%ULETHD, GDP MARNTND Z End, BEEREHEL RITD
RN BRI ONTW D EE 2D,

4 A\ @1 World Developent Indicator 2015 407 — %
> GNI |Z World Development Indicator M4 fiE,

JICA
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7 1-1-3.3 SEEEREOHR (GDP % %)

Year 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

Foreign Direct
Investment Inflow 3.6 1.1 0.4 0.7 1.0 2.0 0.6 2.0 3.8 3.5

Hi . . World Development Indicator for Ethiopia, fH£R

# 1-1-34 12— N4y OFINEEE, B, KOEROEI~OT 7 & Ad[gREL R
T, — ATV OBINEEE T AL M EFMEMICH D | 2011 FFFERF ST 74.66 KWh
THoT=On, 2015 FFEI121F 111.91 kWh & 725> TV B8, ikl L ~UL o @b 3R 1T 2003 45
(21X 5.54% ThH o 72D H3, 10 FH4 D 2012 1T 10% &5 > TWA', F-EROE
N7 7 AAHELLER 1T 2003 422 C 10.34% T > 72D M3, 2012 421X 5 LA £ 57.35%
WHONTW AR, AFEZE 2T, FEEROYZITERICT 7B AN TER2VIREICH
5 LT bl

#®1-1-34 — ANHVERMENHEER, IFELREENT 7 B ARER (%)

Fiscal Year 2003 | 2005 | 2007 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

Electric Power
Consumption
(KWh per capita) 7466 | 87.78 | 98.19(104.56 | 111.91

Electrification Rate
(Household %) 554 | 6.81| 9.09| 9.38| 952 10.04| 101

Access to Electricity
(% of population) 10.34 | 16.27 | 22.35 | 31.02 | 38.06 | 46.71 | 57.35

T 1) EEiTHERHE
2) 5~7 FHEIATON D 'V A& I HER
3) ~AHTVIHBEROEERITFHEEN—A (FINHEHIER) ThH- T, Kin~—A
TiEewn
4) BALRIIA —F —FHEFE—R
5) 77 ARBEHET, B DAL 100%, [THDOFETT 72ALTND EUE
Hi# : EEP, Strategy and Investment Department, August 2016

UbzgEsnsnl, NOPHEIMERIZHY . — AH72D OFFFbH T, %I“%ZIK £33
BMODH, —ANdH7 OFEHEEITE Nﬂﬁ\éL BURTTIREELREICH D ERMNE

® EEP Strategy and Investment Department #-=, J&7E EIXFEAT CTOEMME CTH > TEHER T
OEAETIEe N, ARt o 20 b HERE,

" EEP Strategy and Investment #f-X, 5~7 {217 D W A & I HER,

8 EEP Strategy and Investment <, i‘é{tﬁ@)\ F100% M0 52D HIETT 78ALTWD
EE L. AR THE- 7 fE,

JICA
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fbaniuX, XV —BZMTEELZEDLWENBRROLND Z LIZhd, —FH, TiX
ONERDENTHLRKNBEEICHELZREILTWDHZ LD, BROZKIEEZND 2D
TF A ETIEE R ENE IR 2 15 S o BB ORI TE E - T D

1-2 BAEE ) O R &b

1-1-2 HOWEY 7V b Z 277 7 ik Cix, ﬁﬁlﬁ%%m%%tkﬁ%#(m&o&@
LA-10D) &8, 514, kmm@%%77/%®@ VAT TR AR FE H D3R EI S 415 A3,
AL+ 5 REBEENEEZMRIETIRKAENHERIND £ TREBEBFEIFB X, WA T
LHUHNAEL D, KREFETI \:@@Wﬁéﬁ%#_mmmﬂ%ﬁ77/b% ET5HZ
& T, BFEFOIA & WAT U CHRBFELRMLT HLOTH Y, HIBBR O ERED &
DOHFRELHOEINL, FEOBBDEROM ENFAEND, MA T, SIAMEEET T > b
X, BEFOUIHEZIEHT 2720828 ) A7 2b3, Floall7r7 o hTho 7
DI OBAFE M T HEAARETH D ILHAMEN S, = F A7 EN O BB R FE DLt
kLU CHUH R W BRI B TE D,

FREBEX., o FAECTEFIIT VST 8 7 llic B A MBS EREEORHSE - &
HEAPE LEE W T B ER | (2R D A FBEN R LERE LT,

1-3 T E OB B

#1-31I1CEE B #— ‘féﬁﬁﬁ@m%ﬁf?ﬁﬁ#é%ﬁ%ﬁ%%ﬁoﬁﬁxﬁ
NEDOTZF AT D ﬁﬂ&ﬁ BT AEEEEW . BEEEW LD EEFIT
iﬂNwAﬂ%m¢®F7wF7/ﬁ/%m% AT DM,

#£1-31 EHEZ X —I2BITAENEOR )

WIINE | S R4 1% DAl e
B A A | 2013-2015 | REHBKERFE~ A ¥ — | = F A E 7B 1T 5 HEABEF 5l
Fe it ) TIURET Y 2T b SRS K OMBSENANL S 1) %%
2016-2018 | 7V T 7 ) MBI EE | FfERERIRE L, T NT A
SEMEfif A (2 35 MW B D I B B Al 2 Tl i
T oo DFENFAE (F/S)

L BRI VR

1-4 fih, N — D3z Bh#Eh A
1-4-1 HRERIT
HWERIIT DN E RS O TV T o4 ) EGEEFT (35 MW R E) #RICBW CEEL
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1o T\ 5, BAERMMGHKIC L 5 HGEET (¥ — b - BERMARER) . XEER
fif, g b OBRAIEFE LT Y | MM I BT~ RS T ORI
HEHI Y 7 OFE, ARG - BUKIBEIL Y AT L OG- @R E 2 AT H5HE TH 5 (Project
ID: P133613), = Dfthiz, HERIZT IV ~T o Mg CEM L Cu 7= GSE FTA O U 7 O
ESRE LTV Znd, mﬁ® X TV, BEEMOAFNREL IeoTc, 20D,
BEATED Y ZRHBITMA SND ETOHM, V7 ARTHREI 2> T 7 2 —L DR
REEDTND, BIFE, EEP 13 ELC HOBBEHE T, ZOALEEZERT Th 5, 2017
A ARLAS M S 4, 2018 4EISEBISTIEOEI N FEAT SN D RIAR TH 5.,

—J. TFAETILHEEOT X RHE T, REI S 25 MW 7T o R AR A BEIC
MEZFTEF TH D, BifE, 74 A7 NEEEFJET (Icelandic International Development
Agency, LLF., TICEIDA) | (2 X AHIZ —7 v MNEREIMTHOIL TV D,

RO FEDT IV NT o H ) &7 U A FROBMIB TOMEERERRE T v v =7 N OKREE
12185 5 KVOFEZ RIAALTEY ., W1785 5 KA MERNEE LT\ 5, RO
B IX 2014 -8 A 5 HIZHZI L, 202046 A 30 HETHM TH D, EEPIZLH 7 rY =
7 bOEERKRIBICENTEY, HHBOMEOHIRE CORETHESENL TN D,

Name Cost (Million USD)
Aluto Geothermal Site Development: 126.20
Alalobad Geothermal Site Development: 25.80
Drilling Rig, Associated Accessories and Spare Parts: 63.50
Legal, Institutional and Regulatory Framework Development: 3.00
Total 218.50

1-4-2 77 A

7 7 ABF )R (French Development Agency, LA . [TAFD]) Z7 o #A 1B\ T, &
PESCHE & 100 MW BUR OFE ERT LR SR OFHE 2 A L TV 5, ELC #Z K-> T FIS FRA D
It S T AEEE, HRHNCOW I, AFD 2820 | 72— ra OFE ., KW 23 10 § i —1a ®
7Ty N 5T 5 TE, BEMMEXKICEE L T, BERRICESHWTIRESRD Z EIC
2o TN 5,

1-4-3 7TA AT K

TAATZ Y FBIFIZHER DR~ F—v v TDh e U7 AL —HilikoiEE 7 #
—~OFEMEHEEZ BIE LT, HEEFEOFESCHTEZ ZE L TW\WD, =F 4 ETIZB W T
B ICEIDA 723 7 /v = —BRFE B4 & L[R] CHIZVE JRBE S IS LB & 72 2 H il O g #17 -
TW5,
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1-4-4 K[H

KEEFSBFT (United States Agency for International Development, LLF, [USAID]) (&
TFFETIZB W TITHBIEEIZ IPP B AZARET 2 72 Ol B b HERR ARSI b oo sof i
EHELTWDHEDZ L THD, BIfE, =FAET, r=7, ¥ F=7, H—F%xt%
WCHAFARRE R LY — 0B CTORMBADHEREZHEDLI I v a U EFEML TN D,

1-4-5 Corbetti Geothermal # CK[E)

7 A A7 R[E Reykjavik Geothermal #f: & K[ Sais Energy #1: & @ IV i%, M%), A= I7
NS = DR ARy T ¢ HIR . N w LB Mg, AT A IS OV EE N o &
<ERT XY HUK D 4 LXK A EAS LTV, D 495K 4T %, Corbetti Geothermal #1:12
R LT, Z0H 6, Ay T o MIIZB LT, ElCm T CHEETTh D, Zofth 3
LXK OBEAEFHEIELH 52 STV,

1-4-6  ORMAT # CKE)

T77=MNT 77— 3R T 7 R A I TN = VRS XL R o> 2 §i
KABfSF LT L05, BARRZRERAFHEIIH S i S TR,

1-4-7 Cluff Geothermal - (F£[H)

Ty = VHIOFEEX 2 BF L TR Y HHIZ =7y bERET D0, HRME
A L OHUEERHAICIN A T, HIRWBELIRE (MT £84 © 250 Hinl) 2280 L T\ %,
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F2E oyl FERYEIR
2-1 a7 bOERERE
2-1-1 fH#k - AB
TaYxl NS TAFEEETIIMOWIE THY . ERifEREIX EEP TH D,

PlOMBRE oY =7 hOFEEE TH D EEP O A X 2-1-1.1 (127”73, EEP fHfkD
WP CIATZESEN AL OBV E oY = 7 MR T2 EREHETCH D, EEP O
nYxy NEREHE L FOEERE. FRESHNBIZOWTUTORIZE L DT,

EEP D BfRHANE BIEHE FREBNE

Strategic & Investment Mr Mekuria Lemma 7aYx FEHE - G

Planning Mr Daniel TaY =y NI

Portforio Management Officer | Mr Bireda Maru Tuvxl FOFET

(AR, TPMOJ)

Engineering Mr Gitacho PMO @ FEEERS . EfT 7 m Y=
Moz v=7Y 7Y

Aluto Geothermal Project Mr Fikru Woldemariam | 7 /v b F o H J BT 0 o = 7

Office IN2ES

Generation & Operation Mr Andarge Eshete BEFFS BT O RAEM - HERrE #

Officer

Aluto Geothermal Power Plant | Mr Habtamu TN T T] ) BB O
LTRPSS

A7ay =7 bOWHERPEAERIL EEP @ Strategic & Investment 237> Ty

:?F%%B%®%ﬁ%%f%%b IuaYx/ NERFEERE L, KX nY = FE

B L TiE, EEP AALO PMO RN T BV =7 hF—LEMEEL T, SLOHBERET 7 b
@@E}L =D

SERE L7-HL I BV EE 777 o b O O FEALE M 1% EEP A4k Generation & Operation
Officer TV, BEfF/3XA 1~ k77 L ® Aluto Geothermal Power Plant & {# /) L C{AH| %
ML C, LN HEE 7T o N OEIRIRST 2 i3 5, e RS BEH R OFERIZ DV T
55 3 |k~ B,
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(1) Fur=r gy oL

PLOHBREE 71 =7 ~® EEP OEAH & LTI TO 3BNEZ L5,

Plan-1 : BMHEOT IV T o H ) BIEE T 1Y 7 MRG0 HES B R

Faveys  EHYNTS, A7V NEEHNICH 0BG EET
FuV=s MEHNTEYT - FuY e b AERRT 5.

Plan-2 : EEP WNICHLOMAREER a2/ FAHEY T 2EHERBO S a7 b

FHRT 2 BT AZRRT D,

Plan-3 : BEEDOT IV ST 0 7 EFRNPGTOMBGEERF Y0 =7 MYt

Do

FEO3RON, APLAHEGERR 0y =7 FOFEMITYS - - Tix, Plan-1 23 ¢ 4 38
UchdrtEZLND, TOHBIILLTO@EY

1)

2)

3)

4)

TIVT T MBIREET Y s DO EEP NIZ, 7uY =7 NEEHT
NEEICERE S, EE I TWD
$ﬁmﬂﬁ%ﬁ7m/lﬁ%i?wb7/ﬁ/mﬁ%ﬁ7m/17h®#%”
EtEZLND,

BEFOT N NT B 7 EFETay =7 NEEINCE > T, RELOHERE Y 1 v
=7 NEROBRERI, T OBRITHIE « B TE STV D ARG 720 M T
B Tm Y7 FORWRERL OB E 225,

BTNV RNZ B MBRE 027 b3 VY —0O T2, RELAOMEREE Y 1
Vaxl MEELHYBT LY T T P EICHRET A EICED AR
TuYx 7 hOERKH DR D,

AKHLOMBAREREFZOY T « 7o/ b F—LIIILL TOEMNAZ v 7 #/lE &

Th o,

QAN F—2Y—F—

(L A) Bt v =7 GERMA - BUKEILS AT A Y)
ak)%mIVV:T(mmﬁ%%%mW)

1A ER=ry=7T

(1 AN) FHEfRIE =7

Q@A) ERzv=7

Plan-1 7 - 70y =7 hF—LDLEEOH D MBGRERR 0 Y =7 b OFEh A %X
2-1-1.2 12+,

— . Plan2 g7 a2 hF— LB HICRIT DR LA FEEEZ BN D, Plan-
2HET Y =7 N F—LADOLEEITIL, Plan-1 ORH] « A %~ 7 |ZH1 2 T, Administration and
Finance Team (3 & F2HE « FbE. REE, XEEH, KES) 2R T24ERH D,
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EEP CEO

Strategic & Investment External
(Mr Mekuria Lemma) Communication

EHS & Quality ICT

Generation Operation TS Operation & Portfolio TSC HR & Services

Executive Officer Maintenance Management Officer
(Mr Andarge Eshete) (Mr Bireda Maru)

Engineering Engineering Legend EEP Head Office

Planning
(Mr Daniel)

(Mr Alemu) (Mr Gitacho)
EEP Bole Office
Aluto Geothermal * Aluto Geothermal Power S,
| | Power Plant Sit
" Power Plant Project Unit L. olve[ _an. |_e R
: (Mr Habtamu) _| (Mr Fikru Woldemariam)

Higi : EEP Generation & Operation Office #2E D5 — & % JL (A F1ERL
2-1-1.1 EEP A&
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CEO

[
V

Management Office

Sponsor/stakeholder

Portfolio

!

Program Office
Generation

V

Aluto Langano Geothermal
Project Office

7

Y

Vv

Y

Administration and Finance Team

Contract Administration

Site Coordination Office

Technical Team

!

Site Administration and
Finance Team

Environmental Monitoring
and Social Safe Guard

Engineering Team
(Power Plant)

Scientific Team
(Wells: GSE)

Geothermal Wellhead Power
System Team

- Team Leader

- Mechanical Engr. (SGS)

- Mechanical Engr. (P. Plant)
- Electrical Engr.

- Instrument &Control Engr.
- Civil Engr.

i . EEP Aluto Langano Project Office f2{fk > 7 — ¥ % K FHAE M /ERK
2-1-1.2 JIRHMBAREEEHR 7 v P = 27 b O Fhu ]

JICA

2-4




= F 4 7 L S T it

L |

B ot e ¥ EEP Bole Office |

»

\.’-‘ 3 .\: .

Bole Alrport

Google.Earth

H Bk : Google Earth JJD% L CaiE R
2-1-1.3 EEP Head Office & O* Bole Office M FT7E M
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2-1-2 W - ¥H

TFFETORFFEEIZITHSHENSTHT7THTHS, 2014 42 EEPCO 73 EEP & EEU
B S TUE, MttOEESFIDHETE T L TW W, B HEESER - AR S
LTV, ERESEIOSE TR, EEP OB IEEOERFIIZBE ¥ 25 BARAY 72 R LIZ
\ZOWTIEL EEP 2B OERIIE SN2 o7, BURD & Z AIXEHINAZE EHIIZ EEP6
| EEU4 ENZESY LTV 5,

# 2-1-2.1 123 B S 5RO EEPCO DR EZ T, 2EI S5 RTD EEPCO DM
BEAVENIC K DGR S NIe MBS #E 2RI L D & 2012 4R, 2013 4FREI3A0RI2E 238 V. EEP
DO BRBUTIE R L HEE S D, 2012 42 & bR L C 2013 AEIZ 2 A RSN L TW A B
FEI AR CH D8, KR EAT (GIBE 1l K77 748 MW + 1,122 MW &5t 1,870 MW) 45
EEBRL W2 EIZLEE2 D, MEBIRDEETH D EHEE LT DIZLL F DO
2 &2 ; 2013 FETHID Lz SI3W A FRENH TV D 2 & BUEIZ KA EN3 7Emk L
TR LIED -2 Xy v a7 —bBETHD 2 L EERMOS| & LT ORENT
bILTWBHZ L, ZFAETE/NDOMBIAE L LTX, HHEm LD 0 T HAHB

(2012 4 8,668.5 15 /5 Birr, 2013 4 9,668.5 15 /7 Birr) 3% 5,

MEHERD 58 LEM ) ICRET 7 v FOEEMREENE I, ZOEHIT 2013
F£7C 1,701.4 |5 Birr (]9 77 &5 KJL) | 2012 457C 961.6 (1 /7 Birr (944 55 Kv) OB
THY ., FREHZEIL 2013 4T 775.2 | 5 Birr (835 &5 K/V), 2012 457C 1,250 [ /7 Birr

(FISTEIT V) OB TH L, 2N DEMBENG KT vy = s FOFEMITHTZ0 |
TFAETROERBEE TH 5 EEP OB FIR (F) 1.4 HH KNV) OFET, kT mny =z
b FEhE% OEEREHEEOFITIIETH L B2 OND, iz, BikD 4-4-3 THOHL
HEATZ > N OB C L IEEMERFEHEBE L BB L THL 7 — VT ARBERI G LN T
W5,
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# 2-1-2.1 EEPCO DB 3 EE
(E 5 Birr)
I5H 2013 2012
i) 3,933.8| 3,083.5
5t _EIR{ME 1,701.4 961.6
5o LT 22324 2,121.9
|
REB RV —REEE
ERTER 967.1 835.6
—REBER 107.0 108.0
SEF & 1,158.3| 1,178.3
= ENNE 356.8 3724
SENER
BEANER 708.5 385.5
BHRERTER 2.5 0.0
EEER 0.6 0.6
EERER 0.1 0.1
ABEER 28.2 -85.7
/INET 739.9 300.5
REFZE 775.2 1,250.2

Hiiit : EEPCO Financial Statement 2012, 2013

2-1-3  FffkE

TFF T EHRNICHE—FEET D EEP OBEFOHIBRERT, MM vy v 7T MIE
BES 470 5 R T LN & | RN CBLE ILEE LU eV, F OB & UCid, EaR
NAry NTZ2 MEar Ay RALF U —FROEHERMBIE S AT LA THY | H
BREVAT LOFCTHERRFREDHELVWTZ U P THLI L, ZFFET THD T
HIEVRSFE I EEP 237 OMEIERSFOMBAE CRIENR THD I ENEZbND, T,
LR EEP OHIEVIEEOHMAKMEIT 5572 LV EIXE 220, LLFOREIZE D, A
TuVe s NOFIOMEGRET T v b Oifls - RIS TE B,

BERR OB o XAV R F Y —HIBVRE LT 5L, ATy hobsiaH
BRETT v MIFERDOIEFIZT TRV AT LA EZRALTEBY ., EOMEEL D
7o SEBEARSFNE S 707 T N T b, EEP 13K NFE. T 14 — B RELOERLT O

JICA
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BiXt+moicdH o, EET T b OER « ARSFICBE T 2 FEARM 72 milk - R+ H D EE X
LbND, fo T, A7 uv=s T, MBIEETT o bOE: - RFICETA FL—=
v BBl & Sk 3 X, EEP XL DBV E T o b OIFElR « (RSFR D TE D &5
2D,

A7ayxy hOEBEMET, R TH D EEP O A X v 7 x5 & LT, HUiHiE
BT T N OES  RSFIZBE T IR A L WD, SIiBERIIAT e 27 b
ARIES - FHEORIC, ¥ —E v« BEHA — D —IC L DES - (RTFRE (7 7 20— LG
F L Ehifi OJIT OfAEDYE) ITLV, EEP OEIEN T 7 M aEinT 52 &L, W
NWE L NMIEDY T haryR—xr MEHE (EEHERTEHEORRE) ICXVEIND,

2-1-4 BEAThERR - F%4F

EEP OEIRREITZ D 90%LL ENKNEETH Y, T oI, ﬂﬁ% EAT. BHFTD
T 4 —BNREITE ., ME—OMBIEEFTNT IV N T A I

22 7y YA b ROVEL ORI,
2-2-1 PBEsE#A 27 T ORI
(1)

TFAFETINIWN 2D T, K7y =7 FOEMOmEHTFEE LT, EOY7F 0
CTFEEERT S, VT FEIITFAETICE o CREMICHIT AT RER A AT HME—
DETHY ., =F AT Dl AED 90% % HDTW\5,

AR, T Bk GRSEDHK 8~9 ) O, DT FETHEGIT L FT v 7 IZHAR
B2 T (W1~2##), BT ey=s M b Tk RBEM) 5.

(2) ks

CTFENSIITTFOT XNV, mF AT OT T —NT 77— 3 T U
o Mg &R L CEWN AN 7= (EE N18, N4 75) &8 700km, A m I 7MHE S = UH
EUa i (UIT, £ atilk) HORERT ¥ I > vl (LT, T7 4 > uHik))
T E TELE N6 525 100 km ek L, 74 Y VHUBR IR 50 & YA b F TlrdkhiidiE
(77 RAEK) K 14kmE=FHT 5, (K2-2-1.1 58)
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9 700km

Addis Ababa

Adami Turu /

|

e

NIS ” :
Djibouti ,
& ) Arabian Sea

Dire Dawa

Somalia

( \/l! Awash
\ i,
N6 / Tty

o

] . 1 3
Mojo # 100km Bt b
A

Site Ethiopia

Access Road 9 14km

B - R PESEE TERR 21 AR — R RAFITAR 2 IR RIS RA = F A T [H -
Tov b T I M EEERPH S A (2010 4F 3 )

(3) 1B

X 2-2-1.1 i ks L OvER L — b

TV a NS T XY VHIRRIC 3HEH DAY (B 3 Mk S 22.9km, 25.5km, KON
61.7km) . FAHM172 EDOFEMEHMICERLBESLY 7 v 7 IR SN TWRY, o, 7H
IVNVEBFTE O OICEERR A 2y N7 T 2 MEEERRFIZH 60 b o OIEPREENH H Z L
5. HEMIER EORBIIRFIC RV EE XD, (K2-2-1.2 B R)

(4) B

TV g MG T F Y VHIEATIT £ TOERKIE, WA 6m 07 A7 7L Mifif Sz
HGH) BAFERR TH Y | Fi2 IRy bAR—ART T v 7 BHER S LD D3 ERAR DL <
72 % &M THRMIE 21T > TWD, BRI M L—F =52 ko TR Y EifER &
LT3R, (X 2-2-1.3 2])
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EY g Ml LY 22.9 km

EY g Hil LY 255 km

E g #i L Y 61.6 km
H B A R
2-2-1.2 &g M~ 7 & I v Lk o 34
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T F A T [EGL 0 AR HEf T

7T 7R

Ry hAR— VIR

Ky a— ) —i@irIiRi

H . AR
[} 2-2-1.3 F 3 flg~7 & 3 L Mt o038 BRI
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MR ASAmy N7 DTHRELICERIEL RFICEDLTCDIZT X IV NLVEBHE T 15
KV BLEEREGRE STV D, BURBERR XA vy N 7T 0 RAMEIL L TWAD 72, 2D 15kV
BlEMRTT X IVINVEEBTIN LT 0y A N THDT IV T 0 7 iz ER M
faSfuTWnsd, LarL, 2016 4F 9 HIZ 8 A, 2017 4 3 AIZ 10 KD EMHENENL & IR D
7oL CLE o7z, BUEEEP BEIH LHEEIT-> TV 5D,

TOFFR 15KV BEREEFH LT, A7e Y/ NOFIOMESEE ST N CREL-
BNET X I VNVEEH R L CREICEHE T 25 TH 0 | BEEX 15kV BEdEMROEIH -
WELFIAT oY =7 FOMTFEAHFHEOEE L2 THETH D,

(6) W1E

15 kV BERXECEMAEFELEH L, Bk M vy T I b T X2 \y/wra%,qﬁﬁq
Optical Line (JE[RIFR) DEEE SN TS, KT —T T OW IS HIZIE D ERT,

%WT@@%M$®WE LA B ﬁaéh\%%&—\%wifﬁﬁéhfwéﬂ\
Bfl 21T 9 1o DI *ﬁ&%(ﬂNM)%ﬁﬁ R XUl BT, AR

waﬁfﬁﬁ@ﬁﬁk%%T@n‘%k . BRERHORIEE>TWE, THIVALEBFTCOR
E&U%@%%ﬁ@ﬁﬁ@ﬁ%uiékx%%%%&Uﬁm%ﬁ@$/Fg RS DI
SEREARIL B B Y, BARRY 72 BT i%o‘(b\fgb\o 7d . KBS AT ~DREIE L OEE
ZHRREE T A v DEFIZOWTIIE E B f%&:fﬁ'fj/)j/bfl/\éo

(7 K

TaYxl MA NOTIVRT AT M), HUF K ZE OFIH ATRE 7R KR AI 22,
BERX SA 1y 87T 2 OB OLETERKITEBEO T 4 I VB E 72134 e I TN
U AT M (LI, AT M) ofika s e —) —TiREL TN D, K
TuYx=7 hOk® A MEOTHEMKIZ, % 3 HOMFERGEHEFHEICETERD L D12, Tk
DK ZFZEST DFETH D,

2-2-2 HRSA:
(1) HFRAIHEE

TFAETNE, 77U IOFEICALE L, E LA 110 5 km? T, 77U TI0EHD
AT 5D, TFAETIEFNEET, LhHIFEY N7, JHHEY7FE Y~ T, BhH
W=7, FLTHFIZA—=F L IZHENTND, K 2-2-21 179 X 912, EEIEERESS
(L U2 5 72 0 | BRI B ORI 5 72 5, R IS13 2% < O H D FF A
T E TN 23T 5, EEE2EIOIC 5y LTk D RIMERIRANFE L, BT ) 720
FAET 5,
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Meters above sea level
0 150 300

Kilometers 0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
JE# : Shuttle Radar Topographic Mission, NASA
HUBE - RS PEEE [ERK 21 B — R ITAR & PSRRI R ERE ~F A7 E -
Tt T I Ml ENEE R BA R A AL ) (2010 4 3 M)
2-2-21 TFAET OHIE
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TFAET ORI & X 2-2-2.2 (23T, FIRIEPEES O & S0 L kT2 < 2,000 mm
EHADLIAND LT, FHOEHIT 500mm &0\, HWELT T 4 AT RANDFEAE
fRIFER B 1,143mm Th D1 UL, I ZHEAFRRC 2011712 4, 2015716 3= /L-=—
= = DT B ZE 50 4 TRAED FIZORIBICEE 5 — 7 CHRZICITHOK AR & TE Y |
JREAEPERLEIRO TN TH LR b HEERIFLTND%

Annual Rainfall

Annual Rainfall (mm)
[Jor-s00
J=ot-1000
[ 1001- 1500
I 1501 - 2000
I 2001 - 2500

o 2mn ay coma

J5LHL : UN Office for Humanitarian Affairs
H L : http://reliefweb.int/map/ethiopia/ethiopia-annual-rainfall
2-2-22 T AT OMESM

@ FuV=s MA R ORLE R CHIE

Ty x 7 MY A NI T0 7937, B 380 798" THO . TV b T H ) HIIIALE
95,

T NT A IR, CUAM, T W T ey RO TN S Y
2 S OWNIHIER OEM TR S, FRHETAEINE R0,

1 Hi# : http://en.climate-data.org/location/532/

2 P8R 1T http://www.telegraph.co.uk/news/2016/04/23/ethiopia-struggles-with-worst-
drought-for-50-years-leaving-18-mi/ %%

deoK I http://ethiopia.usembassy.gov/u.s.-response-to-the-ethiopian-drought.html %
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TV NT U Tk ORI IE L, CUAMET o JicEEE N TV S,
ZOFLEIIAE S 2,000m 55D A VT TIRAEE DB E 7e o> TS (X 2-2-2.3),

TVl YA NI THERR SRR 2 RIS ALE Ly Bkl
RS NS ERE, s 72> TR Y | MBMEERIE N A BN S, HBYIHIZZ NS DL
OEIHHI SN TV D, i CIEHIEFERPBEEROFEESELEATEY  FHilc 7T o7
AL L, TR E - TR Sy FIRISTFEIET D,

~BT3"S RV (X B
. <4 Ao F 4 b 2 9
. Bjirs MekD0i 0
erha BulaJIra g o
e /I.
7 "’ Assela
- J Assela
{ 4 o~ Ziway ‘ )
| ’ ; f
A-‘? 9 -
. ’ m
-
’ ;)
y »
, v Abad;ajta Shaﬂa 7 Bekoj
[ __National Park’ ap o " a ¥
[ - by . o
ol A ’ Yl s
S - 1 >
’. 7 E >
f‘_fmaba Kulito ' T 'ﬂ
o
£, 7 . ‘;; ,5’1':_{"?x‘f‘/ % 2°km .h‘:‘
i
‘4 :
% b 20
II

Hi8t : Google map
¥ 2-2-2.3 7' =7 bEHETER K O O BRI

(3) HWEL KM

TV hT U EEKIERIL, K 100km? iZh-> THM L THEY ., = F 47 il
DAKENT X 7= 2 JE0 sk D 7 4 X2 L i (BE =) 1,600 m) L 0 59 690 m S UWMLEIZH D,
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A KSR ISEIZ I 6 kmx 9 km D U /LT TARKEIE D L Hav, £ O I IXPE LY )7 1)
(IE VTR > TN D,

AHIER D IUAL O K ILTEBN T, KAGRHERE O OWE L D VT 7 R 2 T AR
L7eiBCEE R— LD ZFE LT\ b, D DWT, TV kT 27 fIsJE I Bl
bR SN DIEFEER A U, £7-. Z ORISR bR SN T\ 5, D%,
TARUE R — 2O FREEIC R, RS O LIS A S Y 2 & fo/ N 22 8T R 1 — 203
RENTe, ZOFH F— ORI, KGR ORI & E 720, oDy L—H —
K ONNNE % (s AEM) WriEH o WFB (Wonji Fault Belt) DIEIZ D723 >Tnd, 7
v T A HIRALE ik, KRBT ACE R — 20 s AR L TR Y . ZoglicAE L
LD TH D, REIC, MEENSICH-> THEL- D ELEZ BN,

TV NTH ) HIOIEE A ETT ks ORGSR EBHERED N SR SN TEBY
At FEME ke & RO D KB & 7o TWD, Ty =7 M A MI, WEZEHEZ D
ERIMMED KD A R LTS, T ayxl Mo OB &K 2-2-2.4 7157,
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GEOLOGICAL MAP OF GEOTHERMAL WELLHEAD SYSYEM PROJECT

[= o
g | A 8
o @
4 2
o B \ o
3 " <]
% 7 » 1 ~
\

4 \
[=] % \
g 1 A > \ 2
] / ~ w©
w \
8 N e i e N 8
o | S o
o o
o . o
b s =]

| J Legend
§ F\ @; / = — Reinjection pipeline

B o
5 \\ . g — Road

," I:I Project_site_boundary

3 { 3 study_area_geology
& | i 8 GEOLOGY
un f | {
i ! | 3 DUndiﬁerentiated and unconsolidated pyroclastic rocks (A/P)

- & u / Basic and ultrabasic pyroclastic rocks(B/P)
§ g - - g l:l undifferentiated igneous rocks(V)
~ o
2 5

————————————— —————————————————————————————————— ] 3 0 3 6 9km
466000 468000 470000 472000 474000 476000 478000 480000 482000 484000 486000 —_— .
R FERIERL
2-2-2.4  HuEAMIE OO HE 53 AR
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(4) K& - A

THNTUH ) HOREY OK[REBITTCTH 57 & Y VBIRIFTIC BT 5 H IR KR
DRGSR 32 2-2-21 B FK 2-2-2.4 1T,

2 U CHPEYWRIERIX 22.5 CRE., A E¥REAIRIT 28.2 CREE. A VFHRILAIR
1£11.8~13.2 CTH Y, HEDOFEHKIRDOZEN /NI,

SRR K EIT 6939 mm TH Y . 12 AR L7 0mm, 7 AR H %< 137.6 mm
T D,
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TF AT EGL MR EE Y A A s 3
#2-2-21 T X IYVVBIRIFTIC T D RIE (2013~2015)
Unite: (*C)
St. Year Items Jan Feb Mar. Apr. May Jun July Aug Sept Oct Nov. Dec. Mean
Adami Tulu 2013 Mean 23.2 24.6 25.2 24.4 22.8 22.1 20.2 20.5 21.3 22.3 22.6 21.2 225
Max. 28.9 31.8 29.6 312 29.0 27.3 238 245 26.8 28.0 28.9 284 28.18
Min. 11.3 10.6 12.2 13.2 15.0 145 13.6 134 11.8 10.2 9.9 6.2 11.83
2014 Mean 225 234 24.8 241 23.6 234 21.4 20.8 21.0 21.8 22.0 215 225
Max. 29.9 29.7 31.7 30.9 295 29.3 26.0 25.1 21.8 27.2 28.4 28.1 28.13
Min. 9.2 11.9 12.6 114 14.2 14.2 145 13.7 12.7 11.0 9.1 7.6 11.84
2015 Mean 21.7 24.2 24.8 255 14.3 234 22.0 221 22.3 24.6 23.6 22.9 22.6
Max. 29.0 319 324 326 30.8 284 27.9 26.9 28.2 331 320 31.0 30.35
Min. 8.0 9.1 11.4 13.3 16.0 16.7 15.7 15.3 14.6 12.7 124 12.8 13.17
Ave. 225 241 249 247 20.3 23.0 212 211 215 229 227 219 22.6
Hi 8 : Adami-Tulu Meteorological Station
#*2-2-22 T X IYNBIAIPTICERIT 5 A BEAKE (2013~2015)
Unite: (mm)
Station Year Jan Feb Mar April May Jun July Aug Sept Oct Nov Dec Annual
Adami Tulu 2013 0.0 0.0 75.5 434 79.1 128.4 250.2 88.6 64.6 50.9 2.9 0.0 783.6
2014 0.0 62.3 5.6 37.2 160.7 244 15.0 154.2 744 228.0 0.0 0.0 761.8
2015 0.0 0.0 28.7 0.0 817 1111 147.5 100.8 66.5 0.0 0.0 0.0 536.3
Ave. 0.0 20.8 36.6 26.9 107.2 88.0 137.6 1145 68.5 93.0 1.0 0.0 693.9

Hi# : Adami-Tulu Meteorological Station
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#2-2-23 T X IV NBIAIFTIC T % B EEEE (2013~2015)
Unite: (m/s)
Station Year Jan Feb Mar April May June July Aug Sept Oct Nov Dec Mean
Adami Tulu 2013 1.13 1.17 1.12 1.16 1.42 1.89 1.50 1.51 1.00 0.94 1.21 1.07 1.26
2014 1.08 1.06 1.32 3.61 1.20 1.80 1.70 1.26 0.96 0.91 1.05 0.76 1.39
2015 1.13 1.01 1.15 1.28 1.36 1.90 1.94 1.54 0.98 1.02 1.14 1.11 1.30
Ave. 1.11 1.08 1.20 2.02 1.33 1.86 171 1.44 0.98 0.96 1.13 0.98 1.32
Hi#t . Adami-Tulu Meteorological Station
#2-2-24 T X IVNBIRIFTICIS T DA (2013~2015)

Station Year Jan Feb Mar April May June | July Aug Sept Oct Nov Dec

Adami 2013 NE NE NE ENE SSW SSW | SSW SW Calm NE NE NE

Tulu 2014 NE NE NE NE S SW SwW SwW SwW SW NE NE

2015 NE NE NE NE NE SW SW SSW SW NE NE NE

i . Adami-Tulu Meteorological Station
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(5) R

TuY= A P OEHRIIE, M, ER, B BIANRAET S EMETH D, FHl
THE&EOBEMTOATEY, MITIE, bovEray 77 ((XBARAXATYEOWEY T
D, FICoF AT TRIE SN, RIS D, ). RE, IR EORIEMOFEE 1T
LTV D,

2-2-25 ICBIMIE A L VMR L7 e ¥ =7 M A N o R A 2 7R3,

LAND USE MAP OF THE GEOTHERMAL WELLHEAD SYSYEM PROJECT
477000 478000

Existing road

Planingrejection brine pipeline Planing power plant site
0.25 0 0.25 0.5 0.75km
e, |
477000 478000
Legend

@® LA-7wellslocation

® LA-9D,LA-10Dwells location
project _site_land_use
Classname
"7 agricultu/crop land
e grazzing land with scattered trees

Ef,‘ff’;, wood land

i SRA I ERK
%] 2-2-2.5 -+ HuFI FHAEL
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T F T E O B A A s
(6) EhiE®
1) i

I T e YR & > T D, ey =7 M A N OEWEMICEE T 5 R
RIET — Z TR0, BRI, T F IV VHI RS - BNBRRA T 4 ADAL v T
K OBEAF D BBt 2 52 255 Ff (Environmental and Social Impact Assessment, LL T, TESIA])
kD e, TN T U BT E B O AT HERIT RV, BIHESE IR T 5 H
PBLEE Cld, MR 0 S0 L H B} OMER DRE) 73 7 DAL, HIZ IS C I3 R AR

CHER, 7427 %5

I

F Rt & 3K 2-2-2.5 (TR T,

FLTWS (¥2-2-26), a7 hA MNEBICAEFTTS

C A A M R

%] 2-2-26 vy =2 FA b

$%2-2-25 TV LT 0 MO EKEY

No. Common name local name Scientific name IUCN Red List
1 | Fig Warka Ficus vasta CD
3 | Olive Weira Olea africana -
4 | Acacia Girar Acacia sp. -
5 | Croton Bisana Croton macrostachys -
6 | Sandolive Hopbush or Kitkita | Dodonaea viscosa -
7 | Giant heath Asta Erica arborea -
8 | Yellow wood Zigba Podocarpus glacilior LC
9 | Wild date palm Zenbaba Phoenix reclinata -
10 | Giant St. John’s Wort | Amija Hypericum revolutum -

IUCN: EFRHRF##S (International Union for Conservation of Nature and Natural Resources)

CD: Conservation Dependent (IUCN Red List version 2.3) LC:Least Concern

-:No registration

Hi# - Agricultural and Rural Development Office 7> & D1 % 2 FH A M VERL

JICA

2-22




TF AT EH O B B

Y A A

2) @Y

k= I 2 =7 ¢, T IVOAMBIRE - BRBEEA T 4 ADRZ T R OBEAFD
ESIA (T &% & HUBGEIH O EICHBHISRE DO~ 7 T %A MMZBWT, LD
Spotted Hyaena (Crocuta crocuta), Greater Kudu (Tragelaphus strepsiceros), Anubis Baboon

(Papio Anubis), Black backed Jackal (Canis aureus, C. mesomelas), Bush duiker (Sylvicapra

sp.). Vervet monkey (Cercopithecus aethiops)%% . J&%2 @ Ibis (Bostrychia sp.). Goose

(Cyanochen sp.) Duck, African black (Dendrocygna sp, Anas sparsa)Zy D4 B G H1 H 5.,

Hs & M D D~ 7 7 YA BB W T, AREWRA S S L e O S5
DFE % F 2-2-2.6 LU 2-2-2.7 17T,

3+ 2-2-26 TIVNT A HISRED (T oA N ITAERT D FEEELIE

No. Common Name Scientific Name IUCN Red List
1 Spotted Hyaena Crocuta crocuta LC
2 Greater Kudu Tragelaphus strepsiceros LC
3 Anubis Baboon Papio anubis LC
4 Jackal, common / golden Canis aureus, C. mesomelas LC
5 Bush duiker Sylvicapra sp. LC
6 \Vervet monkey Cercopithecus aethiops LC
7 Crested porcupine Hystrix cristata LC
8 Leopard Panthera pardus VU
9 Bush pig Ptamochoerus larvatus LC
10 | Abyssinian hare Lepus habessinicus LC
11 | Bushbuck Tragelaphus scriptus LC
12 | Warthog Phacochoerus africanus LC
13 | Duiker Sylvicapra grimmia LC

IUCN: [ER B R #ES  (International Union for Conservation of Nature and Natural
Resources)

LC: Least Concern,
Higl : Agricultural and Rural Development Office 7> & O i 2 OVERL i

VU: Vulnerable

ik

A & TR A RE
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#2-2-27 TV T A HlRED

(wU T oY A baEt) IAERT L EREH

No. Common Name Scientific Name IUCN Red List
1 Ibis Bostrychia sp. LC
2 Goose Cyanochen sp. VU
3 Duck, African black Dendrocygna sp, Anas sparsa LC
4 Flamingo Phoenicopterus sp. LC
5 Marabou stork Leptoptilos crumeniferus LC
6 Great white pelican Plelecanus sp. LC
7 Francolin Francolinus sp. LC
8 Guinea fowl Acryllium sp. LC
9 Black headed gull Larus ridibundus LC
10 | Heron Egretta sp. LC
11 | Egrets Bubulcus sp. LC
12 | Cormorants Phalacrocorax sp. LC
13 | Crane Grus sp LC
14 | Pigeon Treron sp. LC
15 | Dove Streptopelia sp. LC

IUCN: [H [ B SRR # #E 5  (International Union for Conservation of Nature and Natural
Resources)

LC: Least Concern, VU: Vulnerable
HiBh . 7 & 2 Lk Agricultural and Rural Development Office 7> & 1% i K OV 17

A & FEI SR A M TERL
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T F A T [EGL 0 AR HEf T

2-2-3 BRETthBLRE

2-2-3-1BR i S8 A

2-2-3-1-1 BB DB LY 52 D ¥ a L R—3x 2 b
Q) Fav=s kA FOLE

Tavx hrA MITVRTUH IHIRICH Y . TF 4 AT 305 FEFE 200 km (247
B9 5 (X2-2-3.1), 2-2-2 HO@E Y JEAHIRIZIE, UMW, T 07, TeVy Xk
KNy 7R H5, 0B, TIVNT K M SEEICK 30 km B CWaA 7T EY
¥ 2O v ZIE 0%, ESL/ARE (Abidjatta-Shala National Park) & 72> T\ % (X 2-2-
3.2),

il R EEE TR 21 R — R EBHCAR 2 FMER BRI R SEHE —F 47 H -
TV T T ik ENVEE IR B R FR AT ) (2010 A5 3 A)
2-2-31 TV NT A ik
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E=S

=]

E (] R A

@ FuTxs hO#T

Tnav el FORETEFR 2-2-3.1, BLE

% [ 2-2-3.3 127,

#2231 TuP=r FOHT
H H WL i R

% R fi

BLOMEEE 77 > N #7930 m x 40 m=1,200 m?

I TN T Ty a7 VA ES —E

2=y MK 1 &

R = 5 MW

AR —Z (BEUKkZ ) 1%

PER YA LY 15

BUKEThE Bl - %9 1,700m  FIHE : %9 1,700 m x 2 m=3,400 m?
[REER

15 KV 27254 HE %700 m

B #16 A
Z DAl

RRE TEHRS 66 t/h (9 43 t/h LA-9D & T LA-10D fit FEE)

AR DOIEERE T A (NCGs)

7 wt%

#@%ﬁ%ﬁxﬂF‘@ H,S 5 mol %
HoS HEH | & 10m
T AH R B AT LA-9D #E 5! S5 s
H B AR ERR
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"4 {Pot Power Plant¥

Hi#h : Goole Earth IZh14E L CT1ERL
2-2-33 EFE7n Y =7 MEREK

JICA
2-28



T F A e [EYL O P AR Y A e

2-2-3-1-2 N— R L 7R A BREIAES ORI
1 An

2009 FEOEBGAEIC LD L, Tr Y =7 bV A MIHBET D 3 DD kebele ((ERBIEH
RO, LLT, 149 1) T& % GolbaAluto, AbeyiDeneba & T Aluto D A i, Z4LEH
3,092, 7,941, 2,150 TH V., AEF 13,1834 L 72> THE Y | 3 SOEEICKIT B # EHUL.
ZhEN 605, 732, 381 TH 5,

SEHESY A X1, FNFENG.L, 108, 56 TH Y, 3 DOEEKIZEIT L EH MY 4 X
X, W77 Th D,

M D¥i, Abeyi Deneba < 2 DDOEHICIHENT, BHEOHEE L TN D,

#2-2-32 TuP=r bx U TITHEET DEE O N NREHER R

LW Population Size Household Size
Male Female Total Number Average
Golba Aluto 1,270 1,822 3,092 605 5.1
Abeyi Deneba 4,191 3,750 7,941 732 10.8
Aluto 846 1,304 2,150 381 5.6
Total 6,307 6,876 13,183 1,718 7.7

HElL - 7 & 3 L sk Administrative Office 7> 5 O 5 2 312 3RS /AL

(2) RHAEL

7uyvx=s U T T, FRRlZRBLE A LB R E I RIEOERIIRFFE S
RNz,

T VHIE O R REIL, Amhara %S> Gurage fE72 E OOV EIRE L IRAG S
72 0romo fECHY ., Y=y b U TREIIOHEKIT. Omoro EH 99% % LTV 5,
(3) fEEIRIL & HEAFIA

a7 b Y TEBONLITEELTEY, ERNARITEELZSOFEET TH D,
JEFIT, EICFEEH L ERRN S ORBEHIETH Y, RIZENLHEWIE, Futral,
N, RE, TV, FE, RE, LUYAETHD,
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4) t2t—r=x
1) #FE

K7y b U TEDOEEKITIT, 6 DOERNH Y, 3 DOEKIC 2,017 AD
RENND, BTEAEORIT, KEOBEDTNCBLHBRETH S,

#2233 Tuvxr b TELIOERICKIT DHE RN

No. Kebele Name of school Number of Students Total No. of
Grade 1- 4 Grade 5- 8 Students
M F M F
1 | Golba Aluto Harawa Aluto 90 61 69 38 258
Hulo Aluto 127 97 34 43 301
2 | Abeyi Deneba | Sedisho 228 203 145 135 711
Lekesho 111 146 - - 257
3 | Aluto Aluto 122 108 50 45 325
Dulolo 85 80 - - 165
Total 763 695 298 261 2,017

Hl . 7 & 3w L il Education Bureau

2) frEE

TR IVIVHIRICIT T ODEFRE 2 —L 43 DR N S, EEE X —I1213 13
NDOR A REEFTIZ I, 105 NDOREERIEFEE NN D,

BKFVOBEINL, Yuevel b U7 (TH I VUHEER) 25 13km BELZITICH
D HIEEREFEE TS OFHRIC I D &L FAKFEESE Y (Amniotic Fluid Index, LLF.
TAFI)) Solfigtid, IR 2% b —KHNREETH D,

T VIR DI b — R 7R ARIEER 2-2-3.4 DD TH D,
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# 2-2-3.4 T X IYIVHIBIZ T D B R O 4
(Top common diseases in the Woreda)

No. Common diseases No. of cases Percent
1 AFI 7,143 20.99
2 Pneumonia 6,323 18.58
3 Accute Uper Respiratory Infection 5,557 16.33
4 Diarrhea 4,853 14.26
5 Infection of the Skin 2,367 6.95
6 Trauma (Injury, etc) 1,915 5.62
7 Malaria (Confirmed with PF) 1,685 4.95
8 uTI 1,615 4.75
9 Other unspecified Infections 1,348 3.96
10 | Helminthiasis 1,221 3.59

Total 34,027 100

HEL 77 &0 VI PR AR T

(5) HIV/AIDS

TF AT TiX, HIVIAIDS I[ZB83 2 AKX D BAR 727 — 213720,

T &2 VR HIVIAIDS FEFT/N S OFEHRIC L 5 &, BEARIZ08%TH D,
(6) UYL RE f OVEE 5 i

2016 47 HOMEGRAEIC LD L, Yy r b=V TICiE, MRy, ERR, &5,
HUE 2 2 X A R 2 e, L L, HEER P ICEBEORERARH -7
Bt nAEFITEDICEEP 07 n Y=y NEEFNICEA L, Y= s NEEPNL EEP
@ Environmental Health, Safety and Quality (LT, TEHS&QJ) TH#E L2 T LT H 7220,

D%, FHERIT, S ORDIMED O LEEMEIRFE)R (Authority for Research and
Conservation of Cultural Heritage, L. TARCCH]) (Z#H&ET 5,

2-2-3-1-3 FH F[E O BrEE AL S ELRE I L+ A%
(1) =F AT OB AL E BEAE
1) BREE - B - JUEALEVS

BREE - Ak - KUEZEE  (Ministry of Environment, Forest and Climate Change, UL T,

MOEFC)) 1%, =F A7 ICHIT 2 REEHER CH 5, MOEFC 1% 2013 Fi2H S h
7-4h45 No 803/2013 (Proclamation No. 803/2013, A Proclamation to Amend the Proclamation
on the Definition of Powers and Duties of the Executive Organs of the Federal Democratic

JICA
2-31



T F A e [EYL O P AR Y A A

Repubut of Ethiopia) 1252 % ., BREifxi#/" (Environmental Protection Authority, LLF.
TEPA)) % Fiffa L CRXAL STz,

MOEFC O E/2fEHIE, DEREMREDBUR, IEHROHIELRPERT L2007 + n—
T w7, )BT (Environmental Impact Assessment, LA R, TEIA]) ¥ AT LDl
TE R OFEBUZ T 2R - BB, 3)HARREIRGE D7D DEEHEDHE K OFEET D720
D74+ —T v THETHD,

2) K- EWE-ENE

MOWIE (%, &M OBIHIERE CThH 5, MOEFC 7 HDOELICEESE | KLESIBH
WOTuYx27 FORT7 MESIA#EEFELZ L E2—LTaxty NHEEZEH X, ik
BN AR R EEZ AR TS, T LT, 7uo¥=7 hOEREREL, B¥E oY= b
DINT p—< o AT S,

(2) BREZRHEEM
1) BREEER

FEIPARFEROREMICH T VM S D EERMS, T4 FT7 A4 2 ROKAZLLITIC
i—\‘—é‘o

ERBEE O EHERICRD 7 L — 20— 7 1%, BESRMBOEE KR OZ OMEIFR
DEARHIBRBRZHE L T D, THUZEE U CIIRRIFTA 2338 B AL WS, fEIHEDS
O BHiL5H, [The Federal Democratic Republic of Ethiopia Proclamation, “Expropriation of
Landholdings for Public Purposes and Payment of Compensation Proclamation” , No. 455/2005 |
K % TCouncil of Ministers Regulation, “Payment of Compensation for Property Situated on
Landholdins Expropriated for Public Purposes”, No. 135/2007) T, +HiESFIE, w5
EEOFELWFIESBE SN TN D,
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BAERERREICR T 2 EEHH, A T2 KAl

No. LA No. | Afi%EHH
1 | Environmental Impact Assessment Proclamation 299 | 31 Dec.,2002
2 | Environmental Pollution Control Proclamation 300 | 3 Dec.,2002
3 | Environmental Protection Organs Establishment Proclamation 295 | 31 Oct.,2002
4 | Expropriation of Landholdings for Public Purposes and Payment of | 455 | 15 Jul, 2005

Compensation Proclamation

5 | Rural Land Administration and land Use Proclamation, | 456 | 15 Jul, 2005
Proclamation

6 | Ethiopian Water Resource Management Proclamation 197 | Mar, 2000

7 | Solid Waste Management Proclamation 513 | 12 Feb, 2007

8 | Environmental Impact Assessment Procedural Guideline Series 1 Nov, 2003

9 | Draft EMP for the Identified Sectoral Developments in the 01 May, 2004
Ethiopian Sustainable Development & Poverty Reduction
(ESDPRP)

10 | Investment Proclamation 280 | 02 Jul, 2002

11 | Council of Ministers Regulations on Investment Incentives and | 84 | 07 Feb, 2003

Investment Areas Reserved for Domestic Investors

12 | The FDRE Proclamation, “Payment of Compensation for Property | 455 | 2005

Situated on Landholdins Expropriated for Public Purposes”

13 | Council of Ministers Regulation, “Payment of Compensation for | 135 | 2007

Property Situated on Landholdins Expropriated for Public
Purposes”

14 | Oromya Regional Administration Council Directives, “Payment of 5 2003

Compensation for Property Situated on Landholdins Expropriated
for Public Purposes”

15 | Investment (Amendment) Proclamation 373 | Oct, 2003

2)

BRBTR AT (EIA) I BE

TFFETITBT D EIAFIEL, E RO K& OETEOE OwE, Fise i iE/RBYE %
HET 272D DO BERE UEEROEH, FRkOHMRUICENRER 2K T Z L2 L L
T, 1997 FIC RS TR SN = F A B 7 OBREEFEABER (Environmental Policy of
Ethiopia) (2B W TEAFTHNED LN TS, 2000 FEIZIF EIA A KT A 28, 2002
U2 EIA I2B7 54 No.299/2002 (Environmental Impact Assessment Proclamation
N0.299/2002) 73 Hi S 41, BREGE 2 KT Al REME D & 5 3L R R FZEIZ OV TLEIA
% IEET 2 72O OIERRILA R X iz, 2003 FICH Sz EIA A K7 A > Cld, EIA
D BARR 2R E T ESRS TR E DED HIL TV D,

#i%5 N0.299/2002 CTl, AKX ORMOETHOFEE, vy =/ M RWNNEFENIR LT
EIA Z5E0E L7 U7 b0 EEHTWD, EIATA RI7A4 2 TlE, 7vv=7 b®
A V==V T EATHBRC, 7 uv=r FOBEEL, §iPH, BT R OBRE~DA > /37 |k
DFEEIZ L - T, #£2-2-35 1R T 3FHICFEEZNFHL TV D,
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T I A T EYT 0 MR TS
# 2-2-35 EIA O4 8
7r JA EIA W w
27V a—/L1 | EIA NEREND (Require | *BREE~DEH KR EENIEE S 27250

fullEIA) Y2 v =7 k

ERVELINAEZTOT 2T b,
VT4 T TINNETSHE TR
7 K

2 a—)L 2

T T A A b (PA:
Preliminary Assessment) 73 %
kanhs7vev=s b

CHEPIREN EBESNDG T 0T 27 B,
ENARAETHL T n T = b,
HEDERPAT R THL TV =T b,

Al a—)L 3

EIA RERI a7y
=7 b

CEREEENME S LAV TS s b,

H i

A M ERR

AN EIA FHERSES (MOWIE) X, Y uy =2 FOAZ ) —=

YT EATOTCD, HF

EFENWCAI V== T UR— bDOIRHEERDDZ LD, A7) == T LAR—FD

LE=2—ZXky Fav=r MIn

BR BTSRRI

EIA A 74 DIEFRIC
3.4 KON 2-2-35 [T,

£5< EIA FEhi g

TR X4, EIA ﬁ\%dﬁéhé7m/:7 ~MZOWTIE,
Aa—bE T KRONEIA OFEfNER D, EIAIZ

TAATHE R BRETR RO T, S,

%ﬁﬁ@ﬁﬁ%ﬁﬁ%%ﬁ)/7ﬁﬁhaiﬂéo

NEL K OV & Fioe & DL 2 X 2-2-

® FHEFIZEIANA KT A4 > TE T EIA Ehi 55 % EIA EHEEREI (MOWIE)

Wi 5,
® HiFh
TEr%. 2T 5,
([ J
MOWIE (Z#H4 %, MOWIE [ZA a2 —E L 7 ONEZ L B 2—
L AIIEEERD D,
@ Xa—bt U JLAR—MREKREINT-HE
(T %,
® MOWIE |ZEIA DHNEZ L E a2—
KO, EIA ODNED+4r & Hl L=
£7-. EIA}

T\ﬁﬁlﬁ&w
Parties, LA T
[ZDOW T TS,
fEAE R A2 G Z ERNETH D,

VEHESNRICAZ ) —= 0 T e L, A7) —=

L. T+ > &l L7y

YT VR— &

A7) —= v TOHEEZ T CAa— L 72 ERL, Aa— 7 LFE— 4

L. A0 Th

\Z EIA Z % L EIA L'7R— k2 MOWIE

IXHIRE, BEE
1HA%%E¢6

BT HHABEEREROSBMNZOWTIL, EIA A R4 0 3.1.3 fi
B W CRIEBIRE M OS2 21T 5 43 (Interested and Affected
MAP) ~DIEHRABSCHIASOBMEEERL TR,

HARH) 70 Skt 7 15

Aa—E T UAR— MR ONEIA LAR— RNT IAP & O
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T F AT [EG O A AR ] Y R A

ENESREMCELER R R EA |

! | :ru—zwl—:ymsﬁ |

BECE=7

A

| 29U——UILR—bDLE2—
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Hidi : Environmental Impact Assessment Proclamation N0.299/2002 |2 -5 & A& H/ERL

2-2-34 EIADT 7YV r—var7utR

JICA
2-35



T F A T [EY O B R

it A A R

ICKYEBREET H-HDTOK
F—ILZOABHBICIRETS

!

EIABSHETORT - LA RRNIZ
REAEHIRUVHANBEHERET .

|

No shE

i
|

[ACIXBEIVY NIANEEHT S,
[CIXCALBRIEESREHETS.
[ACIHRAMBLELA—DOXRERURAI)—=
STLR—ECAIZIREHT B,

}

«CAIRLR— B CHINERET B, |
JCIXBEBIZHLTLA—FEEET S,

!

CAIRRIY—= T D BENEHE TS,

vy

IClERI—ELTERBL. RA—EVTL |
R—FEERLTCARURT—2HRILE—IZ
BT 5.

[ CARURT—hNA —ELE—FAGE )
PTHINERET S,

A

CIRBBIZHELTLUR—MEBIET S,

!

CAIZEIAREDEBNABENERET S,

,—l

No mE Yes

o ICIZEIAZZFEL . EIALR—E4ERLLTCA

BURT—OHRLT —IZRET 5.

!

[ CARURT—IHNT—ELR—FGE |
PTHINERET S,
ACIRDBEITBUTCLR—IESET S,

}

CARURT—IHLE—&TOT oM

-

BRMICRBAENERET D

\ET/
|

1 CAIZREXZEHATS ]

AT—OHRNE —
DEERE

CALPPIERER

EEEXS

IC: #3324 L2k (Indepentent Consultant)
CA: Fi & BT (Competent Authority)
PP: B3t (Project Proponent)

il . Environmental Impact Assessment Proclamation N0.299/2002 |2 35 %

ELEeARil(E4

2-2-35 EIA OFfe & Ojfii
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3)

EROBAR « AR IHR S il B

FIETIE, TROBANEEOHEFIREL THD 00, LRI OW IR A &
RH TN, THUIT R CTESE - HROIAGMELHE L TWDHD, ZOMHAEZR
W, FEAMEOTREEZRDOTND, BEHIZOW TR, EETERISH L TEOHER O
A BECTHROLEHREL TR, BHOMEHAHEIZ VT, [Federal Democratic
Republic of Ethiopia Rural Land Administration and land Use Proclamation, Proclamation

Do ZOFEETIE, MBI REFOBIRO S & @ 2R B0 % B 2 5 L7
FHIER SR E NS | BIFOBEICOWTHEHELTWS, 20 koI, EMICEEL
Tid, ENEANRBORZHY L, OB NME O 5, B2 NS5 L
o TWA,

NAERWO T O HHITS O EARFRNZFECHRES TR Y . BUSFIA, #iifEEYE
SO FEMICE L CIiE [Expropriation of Landholding for Public Purposes and Payment of
Compensation Proclamation, Proclamation N0.455/2005] THE ST\ %, [Payment of
Compensation for Property Situated on Landholdings Expropriated for Public Purposes, Council
Ministers Regulation N0.135/2007] TiX. fll x D& PE~DREIEAES, FIZFE L WAEHES
HEL TS, ZOERICIUE, ABROOO EHIEFE, #iJ7 B IBKD Woreda

(EAEROFTECMIX) % 721% Urban administration (ERHHEEOFTEHLIX) 723, HFHHEEHiAT
\HEEI R E AT O 2 L 2T T 5 L HE I N TV D, MEOIREARN2E 2 HIL,
FEELHICMNET D MEORBIRE A2 KIZRET 2 2 & JBHIZ DWW TIXELT 5 47
OB RIAD 10 5%t 5 2 & Th o, OB EIX, BEEE ORI
ZAT T AR A DT ) EHRE SN TV DN, DX I AMBE S E TOMIL,
Woreda % 7= 1% Urban administration & % M3 8 &t GEECE. KiE., BEHRS) 20k
AT WM AMENZE RS 2R L CGHEZ1T 9 2 &I > TV 5, B BFSIZE
L CHEHAHEDNERBE LY TE2IT O P& bREICHE SN TS, 2O XK D2 1l
BASIZBE L Cik, Hb BIR1A Woreda % 7213 Urban administration 23024 L T\ %, 72
B, EHIZ OV TiX, [Payment of Compensation for Property Situated on Landholdings
Expropriated for Public Purposes, Council Ministers Regulation No. 135/2007) 73, #&/), i
1o I & [RIER 72 M AT RE 72 2 1249~ 5 B HLE L T 5,

Fro, BIES, BERFEEEDVMAO LHICSEH AFER] BER O HHITGIZBT 5
DI EIZHE > T L HES % Woreda & 72 1% Urban administration (2 H L7 C 2 Hefl %
HELTHD | EXFHEICHLE R THA 5REIRIZ IS C & DA & 2 ORE FLUE) T
i ShTnd,
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4)

5)

6)

©

1)

2)

(@)

EIAIIRA = F AT EERLE JICA A RF A2 (2010) & Ok

AR D@ Y | JICA HA KT A > &= F 47 EERBOTREEL, ERI@®S., ER~D
T MAREOFEIN AT FNE - ORI R 2 LV OERAEZFRITIE, KRERIIHE
AW E2 b5, HEEEICBITS ICA B A RT7A4 v oF AT EERBO
Tt e RS - ERBIONRBROMET TIT .

HBEREHFE T =7 b

EIA A T A A& E 3 (APPENDIX 1l : SCHEDULE OF ACTIVITIES) (21X
EIADNELRSNDIEEN DO U R ARSI TED , TRVX—EEDOT X TR 7 IVEIA %
FORSINTWD, TR F—REEDO SO TP BT OFLaiI 72 03, BV E
TVl MIZRAX—PEEON T TV —IZE L, EIADNERIND,

AK7ax7 MO EIA

EEP X, 7V ~T 7 7 MBI 1T 2 HUHHEHI O EISA KUY RAP % 2010 4F 11,
12 HIZ/ERE L T4  (Environmental and Social Impact Assessment (ESIA) For Drilling of
Four Deep Geothermal Wells at Aluto Langano Report, EEPCO, November 2010, & X
Abbreviated Resettlement Action Plan For Drilling of Four Deep Geothermal Wells at Aluto
Langano, EEPCO, December 2010), F£7-. I L 2 A HU TOREBIHE 7 n P =27 |k
(2B % ESIA Z/ERk LTV 5% (Environmental and Social Impact Assessment For Aluto
Geothermal Power Plant Expansion Project Phase I11) ,

K7w Y= MTEIT D ESIA X, JICA FRA T — L DMER U 7o SR rt 2 Bl R A O
% EEP AMEIE L CTHERK L2017 45 8 H & TIZ MOWIE IR E HFET 552 CTh 5,
BR BT LS
FEVEIZRET 2 1EHL

TFAETICBIT LKA, KE, BEF ORI, 2003 48 A ICRELUET 1 R
Z A > (Guideline Ambient Environment Standards for Ethiopia) 235 HE S 4v, B & B g AL v
MEEINTWD, Eo, (GERWEOHRIIEEICOWTIE, 2003 4F 11 A IZFERIG Y
] JL¥%E (Standards for Industrial Pollution Control in Ethiopia) A3lE S 4v, BT & ML FEHE A

REINTWD, Zivh oM T EME T3 HAME (The United Nations Industrial
Development Organization) D4EBIC X ¥  EPA & [EHE T3 BRI HERE 23 11 L TIERL L 7=,

fitfb/k3E (H2S)
BR BT ALTE

HENBHFE & BIFR DTV HoS 1B L Tl BREEIEEN A KT A THREMERED 51T
B FEEHMEIZIWHO A R4 MELRIC T D, 3 2-2-3.6 12 HoS OIRSHMEZ T,
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i TR A R
3 2-2-3.6 FifbAKFE (HS) DR HHE
HH FEEtHE SRR
fifb/kK3E (H2S) 150 (ug/md) 24 hr

Hi# . Guideline Ambient Environment Standards for Ethiopia (EPA, August 2003)

(b) TEEERBIILYE

[EIpS 421 (International Finance Corporation, LA R, TIFCJ) @ Environmental, Health

and Safety Guidelines for Geothermal Projects {Z331F 5 H,S D& KFFA#EE (TLVs: Threshold
limit values) %% 2-2-3.7 IZ7”7

# 2-2-3.7 Wifb/kFE (HS) OIEEBRBEFFAME (FggiE : shr)
HH e KAE
i bk (H2S) 14 (mg/m?®)

Hi# : International Finance Corporation Environmental, Health and Safety Guidelines for
Geothermal Projects,July 1 1998)

3) KE

(a) EREILUE

BREEFYEN A KT A 2, HFRKDOIBEE OB IEIZE 2 K EBREE R UEN R E ST
B, HEGHRICEES HIEE &K 2-2-3.8 1T~ T,
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#* 2-2-3.8 KERETAYE
HH HZ I KA =

KL C KR+3
pH - 6-9 /N —HeR
W) B IR FE (SS) mg/L 50
W R SR 2Kk & (BODs) mg/L <5 20 C
W 3% (DO) mg/L >6
fiffEEZz=3 (NOa) mg/L 50
TroE=TMHEFE (NHs) mg/L 0.02 NH; un-ionised
EF (As) mg/L 0.05
7v# (F) mg/L 1

s (C) mg/L 250
KER (Hg) mg/L 0.001
Il eex?/ mg/L 200
i : Guideline Ambient Environment Standards for Ethiopia (EPA, August 2003)

(b) HEAKIEHE

PEARBIETPEZERNCRE SN TV DD, BERESCENEEITRE SN THRY, Z0D
fi, K, FEHIAOPKIERENRE SN TN D,

TuY 7 M A MU, EPFELRWZ L b | FH~O PRI ED 15 H

sNo,

ZTONEHF 2-2-3.9 1”7,

7% 2-2-3.9 HEAKFLHE

HH LA R RAH e
pH - 55—9.0 R~ H /)
bR FE R & (BODs) mg/L 500 20 °C
IR E Tz (TDS) mg/L 2,100
AR I K OVBE T mg/L 30
KER (Hg) mg/L 0.001
t% (As) mg/L 0.25

v 54 (B) mg/L 5
i (CI) mg/L 1,000
v3#& (F) mg/L 20
fiilg A 4> (SO4) mg/L 1,000
Hi# : Standards for Industrial Pollution Control in Ethiopia (EPA, September 2003)
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BRI (CBIT D BREEAETEIZ T S M OBRLT, JEE, R, TREOIHEENH Y | Ky
IO INTRR & ERIC 2> T D, £, BEEORGIEIIREEEL FKTHY . —
frefE RIS U CIIBREE I ME 24 RF 975 Z L Z HIRIC L T 5,

BRifg LU 2 32 2-2-3.10 12",

# 2-2-3.10 BEHF TR DR AL UE

dB (A)
k= — R | MO ORER | B K
“FHij 6:00~ 4% 9:00 F# 9:00~“FHii 6:00
A T¥ 75 70
B [HES 65 55
C JE{E 55 45

Hi#t ;1) Guideline Ambient Environment Standards for Ethiopia (EPA, August 2003)
2) Standards for Industrial Pollution Control in Ethiopia (EPA, September 2003)

5) [E{RBERD

PEZE DELY W S O BRIZ DWW Cid, 2007 4F 2 HIZ EPA A3 L7 BEdei & B2 B
T 2541% (Solid Waste Management Proclamation N0.513.2007) 23&% %,

COAETIE, EEXRETEY M OERBEEY OF L, #El, FEEFEICOVWTREL TY
éo

223 1-ARBE (BntTva v aEle) Ok

BRECTOAOEEL N e 7 haX NOBBEZK L —FT, 7mnd=7 FORE
B RIBIZT D728, FEBHTONME., BLEROL— MZOWT, REROMES 21T 72 (F
2-2-3.11)

(1) FEFTOLE
FEATALIE DB R OMGHE R & 3K 2-2-3.11 1ZR T,

® RIRZE1: AFES LA-10D HEHIZFRE
o (RFEZE 2. APES LA-9D FhC &
0 (HR3. 7Ynv=l/  aeEKLANE

UEE 3 13, BRBEESHSBREA~OAORELZ LFS2nboo, BUIHEAHI L 2 K
OYUFE, BIGUHAL, Sl ST 2 IBGEETOER O T £ TAMMM ST, K
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Y A e

EINDHZ LI b, REBE 1 KO 2 [ TBRE~DOEBITEWT WV, (B 1 TIIR%E
FOBBEBRORESIIETELARY  EHOBNPMEE SN D, ., R 2 13 E KO
EBRORSITEFEL 25, LEOZ ENnbREBR 2 BN bHERINS,

% 2-2-311 BTAHBIE 7 > OEICET HRBE

L3
HH RER1 RER 2 CA-DEY AN
FEht L 72 \)
FREATONE | AFEI LA-10D RPN | AFEH: LA-9D FEHiN N/A
B RO FEIT S MW, 8K | BRLEFET N/A
AT L
Heftrmm BEFAEHOFIF | RERLEFET BE {7 2E FE JF (LA-9D
M. EROMAE, KON LA-10D) DA%
FIRIFR <, ERD
a2y Sy,
FHHUEUAS: UKL, £ 4550 | AR 1 LRIT -7 VAN
m? D EME T 5,
RRFEMEO R | BOKELE K OBLERR | BUKELE K OBELEMR O | NIA
DEIIIRBR2IY | ESIIREBER 1 Lo H
HTELSY, BHO | THE, BRHITLL R
HEMREZ 5N 5, %
BREEAE FEEMR ITE SN IR E SR D7 | R L,
. BF i OB TR, 2, KEFY OF
JEIT R E R 5K 650 m i T\ b 728, bR
T BibkFE (HS) Tk 28T LHE S
b,
BOKBCE IR AR L — NS - CERLE T 5 &
B THY ., $910m D/L— kAN EM A @RS 5 7=
W, BHOMENLIEL 2D, HE LR 910
mx5m=#J4550m?> T 5,
H - A RER
JICA
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E

Y A

Yellow: Wellhead power plant and separator
Black Two-phase piling

Blue: Steam piping and Brine pipeline
Purple: Relief piping

Light blue: Therma ponds

Red: 15KV distribution line

( ;(_n')::[(- oantt

B - SRR VR

2-2-3.6 JLOMEGEE YT > MLE K OBEEfZRIC L 2RBRE (O ABR)

M

(2) BLEHRDONL— b
RIBZOREHE R %2 F 2-2-3.12 12”7,

o (BRI MBI ERME 15KV R2ERERIC THBZEL, B Aoy F 7T b
IR F TR

o ER2: BE1OMAIC 15KV REFRERICTHMZEBL, R M vy M 7T
v MR E TRk

o BRI EEMERELLNE

RIFL 3 1L, BARESHSRE~ODADEELZ KIZTZ N HLOD, BRESN-EXRETE
TR T 5 2 E N TERUY,

BREEIH M O H A~ O BOB RN DI, RBER 2 (ZRERERR I RS HERFNT
T D03, EHERENPBEERTY TR0, BMEgR, B LEERREEE 25, %
MR BR B OBLE D HELERL— F 2B TR, RBERLIBZEE LV,
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Y A e

# 2-2-3.12 B OB BT 5 R

HH

o~

(A==

(A==

% 3
EBEHERE L)

=

3 ::/ROD/I/‘_‘

- B

BERX AL B R 238 5

R 1 O M OBR
D

N/A

B RO

i ~xAfmy h77
N Eas T D
15 kV ZEZEFlEERR, B
£/ 700 m, AHK 16
& AT

RER1LFEL

N/A

et o Lo

kA ey h 77
NN RIS 72 2
ENNBHRD T2, +
FRRINTND,
TFOFRT2 2R E
MCHEL, FEERN
H @ 15 kV switchgear
(7 TR RS

Al e L — M B &
REPEFE 2T ) T8
DO, B,
B THEDNEE & 7
2

JedE LB o Bt

DT,

TR VE D Frige

RBL2LVEHIOME
725728, BT &M
LB,

RERLEVE10mE
UAVANIN 2 %8 TF SN e
THEOEMNMEE 1
Fom<is,

N/A

FH i RS

HMEARD SAES 2 Hith 2 i@

%, HHUERMEL EEP

A THY . HHOBIFIEFAEL 220,

By
B L,

BBt

FHHUEUS J OMF R R
372, Tyvabl
AITHBHLIZ R S
LA S L— KT
b ERETFIICERC
HEREFTORZEITAE
C7puy,

FH HiUERRS M OMF RS iR
X720, B A @ D
JL— N5 TV A,
Flo, REPBEERT
VTN, 2R
(2 & D EREOF AR
EZND,

By
RN L,

: AAERERK
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(‘ll“\!:llk‘ eanth

HH B R A R VR AR
2-2-3.7 ECEMHL— MBI ARER

2-2-3-1-5 A=a—v' 7

BAHR A S . IO R O 1 P = 7 N O S | BREEEFHEEA IOV T A
a—v 7B FE LT (3 2-2-3.13),

BB, FEEIXICAHA RIA BT HEEEEE FHWTER LT,
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7% 2-2-3.13 Brbm R  HIE

“THAz—'

=

- . ¥ iE piiil H
R | LA (i L7z, 723 Lo - HH)
it FAHENWERE D- D 7Yy NEICLDERBET RN, £
% #i5 » FHHU RS 7o, LHUIEAR CTH Y | ML EEP X OV
B Z Y VHIRIZ B %
JERRCAER B B+ B+ FEFRI - HEARE  JE RS OB, EIRkiER
O HiIEfR DOFIHFEIT L0 | MU I DWW TUTIED R
ERHIEIND,
| HiRI R M B- D BEEREE « BUKE AR BRI, K790 m x 5
JEF A m, #7910 mx 5 m OE M, FHZFIHT S
FHETH D, FLEMRERITR 700m T, £ 16
AROAZHET HFHETH D, HEXMIL
BEAE D FES MR E S5 72 Filil+
HOFIHIZZR W,
LRI : HUR O &R & L CHEBNRIR O FI X
HOHMR, TaY s M A MTIRR MRS
RN ENDEBIIHESI N, Fio, H
EAGRAR OBREUS, TGS RN E K e & T
@@Wﬁ%ﬁkbfﬁ%(ﬁzmmm)fﬁ
&OYBIE LT BUK T FEEERIE T S
o,
FEE PAMRE AO M D D Tu Y7 MY A MR M E E
I o R TE R B RERBIMERR IR LR Z & D | 5%
LYY wes ik ITARE Sy,
MO A 7 D D a7 O K OHERE BTEE)N X, BE
TR —E A FOEA v 7 T — B RITREED
HEIRE S W EEESIND,
)] C C FEROBERIT RV, BHIORIARH Y | &
i MERT A # BN E NS £ 5 AlRetk
Nd 5,
SR - DR D D Iy Mo MO, FRCEE TR &
% FERE - DHERBEOBEFEIIME STV
v,
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I8 H
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i

E

AR

53

EIELES

HoOOH
(i L7, 713 Lo 2B h)

P & HIEOIRIE

FEEREF - HoT OGBS DR OB eI

2u K DHHE LR ORI ZRET D78, 1

DIRRENEEND,

ﬁiﬁﬂ# AT Y= ME, K- L
TENEZ®GET 2D TH Y | LR OHE

F L ERORETE SN2,

AL RE

Tuv=7 b A FROCZOFELIZENT
AL PERHE LAY A MIFAE LRV,

HuI PN DRI E RS SE

TnY =7 b A b ROE OO
EUFFZEITLO L TR 53, HUllN OF) %t
SEHAE SR,

IKFIH
=

KTk A

BEEE D BEO THHKIL, BEFOREITUH
AN BBUKT 2720, SBITIRE S e
U,
Tz, ey A ML W3
RV, TFAETICBW T, KEFIT TR
TEATH Y KFIME, NSHEFITFE LR
l/\
ﬁiﬁﬁﬂ# FEITIIKEZEA LW EFRXTH
L TEERIT. MAKREZERT DKk Z 7
B Eéhfb\éﬂjfi%“/\‘% ny N7 hE
FHT 5720, RBIIHES R,

NI

REFRIN - ERR TR DT | BeR D ORT
OfF il = FIHT 5720, HETEE I
AN

BEFRE : 1E2E BTN CRERR N A 1
NI MERMBL, KT OO EEP 15
ARG SIEET 5 -0 MBI EE S e

'?/E.
AN

$22 HIV/AIDS O
& 9 7R YYE

BREREE AR N & < AN AR S
BoHDblnicw, EEITHE IRV,
BEREE SN B O IIE I TIT L A LR <
REEEHK LV RWED, BEITEESI N
I/\

B

.

e

5 S (EERVAZSSES)

Tl A M ETARSR B R
E%lzi.ﬂj(:@*ﬂﬂi ifcﬁl/\o
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E

AR

53

EIELES

oA
(FhiH L7z, E723 Lo 728 )

HujE - HUE

BEREE . REER LFSICLY, HHRE
@iﬁ%%@ﬁﬁ%ﬁoﬁ\%éTN%EE
TR M - U DNTFAE LW 28, N IARE
ARV,

BEFRE - Fr7- 22y, WA 425 THEIT
FEAERND, BEITEE IR,

THRR

BEFRIF  FFEATI IR S Q0 D A E S AL
PERT D0, BEkIXIZE A ER N
75, BOAEJERE. o (pond) DEERREEICLEVER
HIANFEA L BERIRF ISR oD 3R R s fHUE
INns,

BEFBS : 17272 DR TSI 200, IR AR
ROMERFEHADN AR+ G6 ., HEEAENE
Eéné

HT K

FRIRF : FEEETRERX LFHK & L COHITIK

OBUKITFE STy, £/, 7r Y=
7 b A MCHFIIFELRNW b ¥
ITHE I N,
BEFRE: EEATAAK L L COH T AROEUKIT
FHEI STV, B ICH K OVEREH T, H#
THRER DO AN B K E £ CTHE QK E) & A
%, GiFEE L ORI B AT 4 v T END,
F 7 HEEGR AR O BB K OV JC TR S (K9
2,000m) TIT9H Z &b, HIFAK~DOEET
FE I N,

IR

a2l YA MOINEZR < THEIC K
LRI ARE SR,

Y. A%k
P

B 7 u Y7 M ML BEARSLR
TE9 2 BLHISCE I 040 LT 5, T H HIEL
BT MIEFE LA-9D HHhicgdik S
ND1=0, BEY~DOREIL RS, BUKiE
TCHUE RRE KON 15 KV BLEROEFRIZ L S
WY OBRENEEINS,

BEFRE : BUKIE SR E R E & Y 15KV Bl iR
ICXDEEBENEESND,
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EIELES
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(FhiH L7z, E723 Lo 728 )

IrYxl M A MR, RBE, Pk
M DORPKEEB RN B A~DOBE T
EFEAERNWEBESND,

itk

FEFREE : HoS OHEH T2 20 BB AR E
SV AWAAAN

BEAIIRE « FEFTHH IV NCG T RITE
FNDH HS BEFHICHEH SN D720 FHE
FTEBIZ B W CTRENHE SN D,

KT )

Ta Y MY A TR & 0 K I
T2 i=w, EIIEE SRR, o, 7
0y =7 MZXDHKIERN,

Y

A DA T DME OPEH S 72 <
BETEMALER S DB BRI\ 8D
MEShu,

BEAIIRE : HIZEOK 134 Tl FIRER~E T S
Do, SCEIIAEE SR,

BESEW)

BRIRE © PEEFETEY) CREERBER) DFEAENR

méhéoik\%iﬁmuﬁidiﬁiﬁﬁ
TORAEDEEIND,
BERRE  (EEBIIBERR "M 2y b7 T M
REMEHT 5, SLNHEFEE 77 o s ORI
DINE L AT D BRI T RERR
NAvy NPT NTREINDT-DITE
BNTRE SN,

R - AR OB A EREER
B IREINRAET D20, A ER~DRE
DRE SN D, Flo, BHE O AR
BBV DRFFE A~ b HFEE DN EE S
no,

BEREF YA Loy FEEREN DY - IR
BARET D70, HIAER~DORENEE
S5,

REERIF  ERDNBAET O2WEITER L
y) EHEK j:?FE/l: éﬂ/bfoib‘
BEAIRE - JEHE S0 D HS 12KV | FEEATLEE
IZBWTHDREDFENAE L D AlaetEn
HBEIND,
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2-2-3-1-6 Br AL A FE A O TOR

Aa—V U TiEREEE 2 REASEETFHAE D TOR &% 2-2-3.14 D@ Y gt L7,

¥ 2-2-3.14 BEEASREEFA O TOR

BREEIEH A H P TIE
BB
HHFIH, BREIR | oY =7 ML RS S A (N
o—Ah)artuH s MZ
BPAE Sy & 7
ZINE WEZZT A o REE, WA | [FE
WELEEORE | EHOBESLOHTOSEBHOOREM | - A MEE
R o—HarYr s M
& % HIT D G718 77 O AR
Fe O]
H ARER 5
TR TR ADOBIER - A M
- BEAFERLR A
EULTLY)] Ty NA NEROEBEHIERO | - A M
EhE OEF - AR - BEAFE Rl A
- BRI O e T U v TR
15 kR
fiifb Ak (H2S) TIraYxl A NOBLLHS RE SR N
a7 A NEEOBREIRI -%f%ﬂ%ﬁ
HEFHIRFIZ 31T 5 FE T IL O HoS IR EE BATHIZIZ 3T % HeS =
E@%@
PEFEY) TRFE LR OV E R OB | - ERIFRA (FEFEDE B
ik EHL, A RT710Y)
- mY s NEFE LY FESE
BEFEW) 5 B e
rg=s TuYx A FOBBEE L | - A M
v - BIPERE L UL ORER
Tuyx/ A NELOEREIRD < BXE L UL DT
FEITH AR AET DT L ~L
ER TV Mo S OB HLS S NS
TaY 7 A NEDOBRERI - BIUL HoS IR DR
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2-2-3-1-7 BRtAL S E AR R (TR 2 &)

RO TOR Z & 2 CHRETHE OFAE Lo Ri3#E 2-2-3.15 0@ Th 5,

7% 2-2-3.15 ARG

BRBL
HH

A A

EMEH

e BREE

i1
g8l

HAR
HIR

AK7ar =7 T, BHFEOBUKEITCELE 1T - T, BTk 1,700 m OBUKERE TR 2 58 &
THPETHD, 209 HH0m -, K710 m (XHEHAZED,

TFAET TiE, LHIT R TEBFIA & 72> TRV, EEP (ZEVKIE TR 2 85k § 2 Lo fif
HHEEFi> T\ 5,

AT vy =y hOBOKEICEE i 72 OISR S5 BHoERIL, £ 05ha (K910mx5m
=) 4550m?) THV ., Fit 8 HHEORMO N AT R 2 NIV FIHEN D, Rl
S OVERE O EEP AT 9,

EEP (X5 HI MG O 72 DI Tukul (FE)E) R VRO BAEM OB EZ T -7 2 L 3DV |
2013 FEOGUHIRHIR A I3 1T 2 B OMERIZ. ~7 2 —1VH7= v ORE{EmE (10
Quintal/ha) O F-EIffi% T % 900 Birr T o7z, EEP 1, ffHIZEIT B iEc LS x| WERT
MZEEREF T, 74 IV VHBKEUT, BEORE R OEELZ T HERE Wi L CHitE %17 o
ZEbhoTNA,

7B, ORI IOV T, FIHEFEH 0.4 ha (790 mx 5 m =fJ 4,000 m?) & b7 < JH
VNN EKIZH D Z &, HHOMEAMEL EEP BSFTA L TWD Z &nnh, EEITIEE A
ElaonwkZz b b,

PLED#EY | SLAHEGEE 7 o N L OB sk ORI L THFRIHOEERNAET 508, ¥
B o BRI, 8 HHASHTA T 5 DK 0.25~6.67% & 20% ATl TH D 7=, Tl
FIA DT X 2 Il fE Rk T 2SR EBIIIREN 2 b D EE X bLD,

L - FHAE N R
BT e BOKE TR FIRX D 7= DI S 5 R
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T F AT EGL MR Y TR A
Bebe ey
iy A R
i<y BUKRLEBGRIC LV 508 2 2T 2R O G, BHERHE RS, S22 R A & QU AR
Je& Z FRITRT,
2T DR OFHERIE 8~18 N, ERINARITEETH D, LT 5 8 HHFOFE
I AL, 100,000 Birr 28 1 #:45, 20,000~30,000 Birr 23 7 {4 TdH %, 100,000 Birr © 1 {4
ZBR< 7T AT TRET AR FRCEE TN E BRI E CE o T,
S A ST D A OO SRR RS K O fe it T i 55
House Name No. of No. of No. of No. of Source Size of Type of
hold of personsin | Children | adults +60 | students | of agricultural | production
number househo | household years of income | land (ha)
Id head age
01 A 8 6 -- 3 Farming | 10 Maize,
Barley,
Teff,
Wheat,
02 B 18 15 - 8 Ditto 15 << <<
03 C 9 7 1 5 Ditto 2 << <<
04 D 15 13 2 6 Ditto 4 << <<
05 E 8 2 -1 6 Ditto 2 Maize,
Teff,
Barley,
Wheat &
Millet
06 F 10 5 1 7 Ditto 3 Maize,
Barley,
Wheat &
Millet
07 G 10 5 - 3 Ditto 3 Maize,
Barley,
Wheat &
Soya Bean
08 H 11 6 - 3 Ditto 3 Maize,
Barley,
Teff,
Wheat,
Millet &
Soya bean
HE - FRA A ER — L
JICA
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ELESUEES

JEHRI NS &0 5228 A 5200 2 SR R M OME R DILAR L

No. | Name of Size of Affected | Uses of property | Employment | Income of Percentage

household farmland | farmland | (housing, status of all household of affected

head (ha) (m) economic adults Ethiopian land in total
activity, other) Birr/Year. farmland

01 A 10 50x5 Economic Farmers 100,000. 0.25
Activity

02 15 | 200x5 | pitto Ditto 20,000 6.67

150 x 5 Ditto Ditto 20,000 3.75

B
03 c
D

04 200x5 | Ditto Ditto 25,000 2.5

05 E 150 x5 Ditto Ditto 20,000 3.75

06 F 50x5 Ditto Ditto 30,000 0.83

07 |¢ 50 x5 Ditto Ditto 30,000 0.83

W| Wl W| N DN

08 H 60 x5 Ditto Ditto 30,000 1.0

HB - SR M ERK

BE

{RTE

AREEORBHIMNIL 1~2 bz b7, @R LHFICBEMAT HEEBORAKS 2K D HE
EHRDRED U A7 BE IS,

BERE XA vy N7 T NCIE, Rl B 2 2 L7z u s (i, 16, EXI D %) (220 T
B RBAFEE AR LT\ 5, LA-OD KT LA-10D OHUHHREIRCIZ, 10 4 O HooiE
RPEHA STV,

EEP (L5 &, EBHITTRTERIN, AL 3 BHROELETa Yl bRV vy —0b77R25
DHT, IR - EEDONT R AE W ANRP e EEBE LG HEERELTND, KT
nYx MZOWTHIRRIZITY TETH D,

2O X DT, HIT TR ATRERIRIZ DWW TEHILA L OJETIZ OV T DR LEW AT TR
D, #E LR ORIE~OREIT LA TN,

HRER

5

i
LZR
A8
H

a. @~

a7 A TR, PREERE, HUSCRE A TR OY IUCN (248 S v 2 S el Il S /e
Mo Tz, BLN MBS BRI I O S E Z 3 5 720, M OBR KR < B ~0
EEIT Wb LEZLND,

BOKGE JCRUE SRR T K 2 R OV O S 28 A I, BLHIANKD 4,000 m2, B HiEANKT 4,550 m? &
INEV, Fio, EEMRAERITRN 700 m R, BTN 16 ARETH D, BUKERITTAE i &
OB ERRERRIZ L D BIAR ORI, 10 BARREIC & 8 F D, BIChR OIS < BRI
XA R EHSCHARNEET D720, BB NIV tEZLND,

TuYzl M A MIESHEEM T TR Y, Blih L <IIRE 2~ mBEDT v 2T
Mk &S, AEORBIE, FOICbELS oML TnWD, £72, HROLRETX e Y27 M
A FRICAFEL 72\, Z D72 FEEHT K OB RELE OFEIC L 2B ~DREIT/ I
HLDOEEZ LD,
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T F AT [EG O A AR ] Y R A

o ek
b. FE~DR
Tavx A N ORADOKE T, FHS U < I3 2~5m R ORE Acaciasp 23E 5
FTOMEFED LI T v aThHY, EITHBBM Thii g,
s & OB FEAR DEERRIC KV 10 BORRRE OB IR SN D23, JELICFE OBRENFET
LI, HHM~OEBE T/ NSV DEEZ HD,
T | e r=s NS hOTET, FICERM & EREOEE OIRG W & ST KIUE I X0 R
ZE | STV, BIifEERORSE, TEITE L TR Y, R FOBE T aned, 1R
BHPELRTV, 20D, 7uv=2 A MG ZOHR—mIcBWT, LTEREANHE
REELTHY, BREENZEREIND,
Ficl i A B OMRGERAE S D RERRIZ L 0 AN AR T 572 . 2 b ORI R HkGE 3 %
B, BRI O HRBENEET LD LEZOND,
i - AR
HERFEA LT 53 (Gully)
15 Y
fifb. | a BREGSLUESE
KFE | HS IR LT, BREREMEDO T A R T A NNFREHERED HIL TV D, HS OFREHEZ T&RIZ
(H2S) | =9
fifbkFE (HS) DEREEFEHHE
HH fadHE SR IRFH
fiifbkFE (HS) 150 (pg/m?) 24 hr
H 8 . Guideline Ambient Environment Standards for Ethiopia (EPA, August 2003)
b. ANE~DFEE
H.S BiBEIZ L 2 NME~DBIAT D E%E TRICTRT,
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T T A T EGT 0 VR i R AT
B =m A
I,E\ H P}%Efﬁg%
fifbokFE (HS) BEEIC L D NER~DRE
ETEIRIE ’ o )
2 TR BN
(mg/m?®) ppm
0.011 0.05 BB Amoore & Hautala, 1983
2.8 2 Wi BB D8 SOk Jappinen et al, 1990
5 3.6 AR D AFHOHE AN Vanhoorne at al, 1995
| e L HE = ek a7
7 BB |5 B35 {ﬁjfﬁi%ﬁé@%%% Hgﬁig%g;% Bhambhani & Singh,1991 ;
1% 14 1% 10 o s ORTRARETS | Bhambhani et al., 1996,1997
5~29 3.6~20 R~ FIEL IPCS, 1981
JEOT . BARR, 8RS, SO
20 FIRE. W E Ahlhorg, 1951
>140 100 L IR Hirach & Zavala, 1999
>560 400 IR K] B Spolyar, 1951
=700 500 T Beauchamp et al., 1984
Hi# : Concise International Chemical Assessment Document No.53 Hydrogen Sulfide:Human Health
Aspects(2003)
C.  BIPL HaS R K& OVELZIR DL
HLOHEIEE T T > FEFEHEDICIXER T2 < BRRRIET 2L 72> T D, KTV
OEFFIZ, LA HEGEE 77 M EHE I 55 650 m HSIZH 5,

=M,
K XLA-10D) T

d. fEHEED H,S T

HoS D ELDLIR B MERR I HT A #IEAIE & 7T o b BHEHLEL J O

AT A A O OEJE LR TTT o
FTANTHESRERELL T Th -7z, I, SIRMBEGEET T o b Et#Ei)E
S HoS RAUTE FHIA TRWEETH D,

(LA-9D

AREHME A LTV D,
Bt

B TR D HoS PEE D THIFERIL 1 ppm Kili TH Y |
RTINSV EDEEZ HILD,

Fio BER N, vy T 2 N EER L YU R BRI
W7ol I Tn5,

TRNCEA L@z TRISRT
AR NCGs H,S PEHm S | PR S
40 t/h 7 W% 4 mol% 10m 93 C 23 °C
- FRERfERK

JEIOERD S H,S

H.S O T, 70— A EHGECE 7V R OER N T A — % (Pasquil ZEE) # W TiTo 72,
HoS D fc KA ML O 24 FERPEIME I, &% 0 OFEH#ATOolppm K TH Y . A KT A

VESEERBE K OV B ARERBE I M T

(2B %
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N
/-

I
puunii

ELESUEES

X
o

R AT LTS

B9 2 BREESLMEIC R 1T D IR OB, R, M. LEO IFEAH Y | K DXy
ERENT > T D, E7o, BEEOBHIEL, BREEELFEKETHY . —RIERITHL
RESEMEAMER T 2 L 2 AFRIC LTV D, BEEICET 2 BREEEL TRITRT,

R IC B % R AL
dB (A)
ELfE (YT 6:00~7F4# 9:00) | &[# (/F1% 9:00~“F-Hii 6:00)
A T 75 70
B [HES 65 55

C JE 55 45
Hi# : 1) Guideline Ambient Environment Standards for Ethiopia (EPA, August 2003)

2) Standards for Industrial Pollution Control in Ethiopia (EPA, September 2003)

o
%ﬂ

H

jfzi
El
6&!5

%‘J

= — R Hitdel D FEY

b. RS V“\/V&U\HLH({R
PO HIZAIEE Y o b EHEHEL IR 2 < AR RIET 2 i E e o T D, RF Y
@Eﬁimmﬁﬂ% 77/%ﬁ #7579 650 m BN IZ RIS B D

E 1 OBLYL L~V HERRIT, YT R MBI E 7" F o b GBS & OB U 27 D O JE s T T
otoﬂE%%%T%;mTo

BIPEEE L L
Site Power Plant Site Settlement site 1 Settlement site 2
Noise Level (dB) 44 41 39

il FRA R E

c. HEEREFORE

FEEAT. WE X OBEROREREHTI T 5 L28E IREIOREAIT, HEEROBRME X U Ek
%®§%M@%$ﬁf&éomﬂﬂﬁ%ﬁ77/bﬁmﬂ (. BEICERH S T 2 U
ZMHENT2FETH Y ERETHEOTZOITH AT DEHEIT, Ny 7 R—7 L= RETH D,
ARN— 2 7 VA SRR B AR (i 55 O A TR RN . R CE BB M O@ITE T, A H
TEOEEREL TSNS, Elo, SINMAREET T > FEHEHUT, BRI EET RN 2
D BRFICED LS, KB LD HAUER~OZBIINSNbDOEFZZEND,

d. HEHKED T

HEARFOERT ORAWT, FIREMBR LY A Lo ORAET IS TH S, BEFRS
BOET 1m TOEFIL73dB TH Y, 73dB 2 FH & LT, LBV E 77/bm%ﬁ%0
mEEN TV A ERE Y OEEICB T 2B S L0 F M ZIiTo7- 8 24, THIKE$IL41.8dB T
otz (ERELORKBMEEE D 41dB LV 08dB K& <25 &P, =F 4 ETICE
T AFEEOREREZmET D, 16> T, BEITBREIAR D 5EE OELFER~OREIT/ NI
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bOLEZLND,

7¢%. EHS(Health and Safety Guidelines for Geothermal Projects, July 1 1998) D /EZ£ER B L #E I
85dB TH V. BLAFFFMADEI 1m TOEEFIL73dB Th 5 Z & bAFERE~DREIL
INENEEBZBND,

P

a. H
PLAOHBEEE T o b HEHE DSBS TH 0 . BRBREETIC HS ORI H 5, Bl
A CIEEAIZ Lo T HS O RZNREL & - 77,

b. HBLHRFORE

FEEATOMIZ LD HoS IREE Tl 24 R EMEIL, % 0 OFEREEL T 0.1 ppm Kili TdH
5, Ao AL, 10~5 I NE, 6~9 F1ZSW. SSW & 72> TRV, HEY OFFEITH
AHBRE T T MO ICNLE T 5720 FEFR FICRDEBANDIELEAENWEEZD
NnNd, Zokd, RRUILD2EEBINEZ VD EB LD,

Adami Tulu KEBLAIFTIZES T 2 AR

Station | Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Adami | 2013 NE NE NE ENE | SSW | SSW | SSW SW Calm NE NE NE

Tulu 2014 NE NE NE NE SW SW SW SW SW SW NE NE

2015 NE NE NE NE NE SW SW SSW SW NE NE NE

Hi# : Adami-Tulu Meteorological Station

FEBPT M OBLE S ORI, PEO AL, 227 U — b A, @@ FEREET D,
TAREE RO =7 U — ME LA-9D SUHHREIRF A L 72t (pond) 00 2 60 37 TR 1B I
WEHER T 2, £lo. PEOARM @O | @< FEHMTHFERH D . B, F]
M. VA7 v,

Z D

Fig

CPLOHBREE T 7 o RN TIERE M Th TWA Z &b RO BEOHEINC LY
RIBEMO NS D Z ENRTEEIND, BER/SA vy N 7T 2 R RO REIERED EEP
ORI IHIREE CEIT L, FEEBYOBIIITEFEmBL TS, -, B Moy
k77 o M R OSHREIFIC B W CER OB LT R0 o 1=,

BB CRLEA I OB EICEFRT D XM N D DI, ZRBEHNAR A I N A
T 5 AHEMENE S D, AR, ZEEHEBPARTD2GE . BIRED H,S T A DR,
FEARR O, BUKOTREEIC LD ) A7 bHEESND,

< EEP {3/ TEMITREMHSZETA RIA4 CESE, M LEHa YL E 0 b - FARE
MO SN DA - 24 AR EREEE BEHE 2 AALERCHEGR T 5, ZhUCHES & i T
gL E L N EFRER TS EHERZRIT L. TG - EROFE Y R 7 Z[EEE - K
T 5,

cFEEICIES & HEE IO U CARERE L R LS A RO, B ERE 2
25,

s PUIUT R IR D L SR DS E S - BUK BT R M 2 5% . SRR I AR E R B L 72 Buk &2 R
NT Tk D FE T—HMICIEE T 5,

ook
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e AR

* FEREED HoS A D2 2T TV D N T DBICHE 5 N & FIREZ1EKT 5.
- THEIYS (FRCEMES ) ROAEF, BUKITRMALIC 7 = o 2 2@ L, BiifE %z
Rl L CHREECH R Eoiled %,

2-2-3-1-8 L ELETAM

REASIEHEOR R A E 2. AL HE SN BRI T o8 &
7 2-2-3.16 |27,

*K 2-2-3.16 BREGHEAACEFRA ORG24 1 E 2 T R

Za— IO AT - TR RIS
BREZIH A FEAT 5 < G FHAmEL
EEERIE | fRARE | ARk | LA

B

FEH AR - D D D D 2 a— s SHHZE T

FA Hi A

AR AF FBRE B+ B+ B+ B+

D HUE AR

THURI T, B ARE TR B- D B- D BRI - BUKE JURE Bl
X, %9 4,000 m? DELHE F
4,550 m? @ &R AT 5
B TH D, HLHHBEEE
77 BEE MR O =R T
K0 MR OEENREL
L5 HEIFNS WD, =
MR O FIT X 5 HiikfE
S e RPR S 0] - 4 T 1
EEBZ NS,

2 B AR A SO D D D D

Ik o> B TR E A B

SR AR

BEfF Dt A v 7 D D D D

TS —E R

E IR C C D D B AR 7Y b
LRV EREZ T DHERIC
X, BEESRE S e
of:o
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T F A E T [E O M AR Y
Za— IO AT - TR RIS
BRETHE S Ho < B FATGEE
AR | AR | dREREE | HLARE

Sell R - DR D D D

B LA DIRAE D D D BEERULARE : EHIX T T
s, JHiD 3 BEOE
VA =RVE R/ N SV
NI D RETINES - £
TEDINT 2 A« i - UNIR
Wil E B/ L TERALT
W5, HTT TR AT RE 72 ik
DWW TR L OEE L
BV T TR, #E
EERDOREE RN EE X
b D,

SAbE E D D D D

HIE N OF)FE % 37 D D D D

AFIH, AR A D D D D

B35

NI D D D D

HIV/AIDS % D gx D D D D

JiE

H AR BRE

TR IX (ENLAR) D D D D

HZ - HUE D D -

TR A B- B- BERRIF « FEITIIEM S
TN D Az pE AL it 2 i 9
D7 DEHERITIZE AL
7RUNAS | Bl FLARE SO (pond)
D R PR ORI S FE A4
L. BRI H5R
BENESND,
BERRE : Frio /e DR T HS
(ERAAY NI S B R 25
EHNR 225613 T
REMMIEIND,

HR K D D D D

Al 1AR T D D D D

JICA

2-60




T F A e [EYL O P AR

Y A e

2 a—b v TEEO
R4

AL TR RIS
S < A

e R B

atikir | (IR

A EL

B- B-

D D

BRI - HL O HEIE FE R I
%, BEfFE OB A A
T DY O ET
<. B ~DEEILR N
HLDEEZBND, T2,
KIEJCRLE BHRR 1T K D FHL
M O RO S 28 i FR &, B
Hi235K) 790 mx 5 m, i
#1910mx5m E/hE < il
BAR AR RITH 700 m AR
BEAEIEAR 16 AR TH 5,
BoKiE ol K OVBL B AR
R L0 BIAROERIE 10 21
AREL EEDH, MsEOH
BT/ E < JABITIARE
i, HERMDFET D720
EEIT NSV LEEX D
b,

B . T oY R A
MIFEITHEEAITOITE
V. EHiE U< IIBE 2~5
mBREDT v v a THARS
A, FEOBRE X, 2
LA L TWD, £72.
BPRBEII 70 =7 b
YA MTEELRY, 20
7o, JInHEGET 7
R OEE DFTEIZ K 5 8)
M~OEBI/NEI LD L
Exohb,

Bl
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BREITHH

FEA

2 a—b v TEEO

AL TR RIS
S < A

et dih

fHEHIE

AR

HHE I

A EL

EESSES

H>S D

B-

BEFRIRF: HoS OPEH T2
y) E&éﬂﬂ j:?kﬁ/l: éﬂ/bfoib‘
BEARE - FEATEA IR
NCG H A2 & E41% HoS 23
ﬁﬁ%’%ﬁéhétw
FEAEIDIZ BV TREN
ﬁméﬂé# BT
FER T, &0 OfFEEH
RUCHUT D HoS IREEII A A
RZ A AREHE A 72 LT
WhTH, EEIXIZEAL
AN

IKE 5 D

Rnes AP

BESEW)

HERRIF  PESERETEN) (Htax
M) ORENRESND, £
7o A TEICHES &
ARFEEDRET D LM
Eshb,

R« PESEFETEY O3
B BERTIEEALE

=5
fcil/ \O
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2 a—b v TEEO

FEA

AL TR RIS
S < A

et dih

ik P AR

atikir | (IR

A EL

B-

B-

D B-

BN SO MEIEE T 7
v MIBRICEH I ATV D
HURREM A LT 2720
ERTEO-DIHENT S
EEIIANYy 7R —, 7L —
VETHDH, R—H TN

I EE R0 PR L R i 4 0D T
Xt AT TN - 71 =B
W OBITEEIT. Bd
COHERELE TSR
b, o, BLO R E T T
voh . ERRIBITAE R
W& B EERR IR IT AR D BR

. EENC X B AR~

%%iméw%®k%z

bihvd,
BERRE A L oY R
FEPDERE - IREVN AT
5 72 JE I AE B~ D F D
BEINDN, FEOTH
FRTIE, HFYOFEREIC

B 5ERE1341.8dB TEREE
EEEW- LB, H
WER~OEBEIT/NE N
DEZZBIND,
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Za— THEED
BREEIE A R4

AL TR RIS
S < A

e R B

atikir | (IR

{35

/D\% D B'

D B-

FERRER - SRR E SR
AT HWEITER L2
B, EEIIE SRV,
BEAIE @ PR S0 H.S 12
V. FEEIEHIZBNT
b HBREDRENEL D]
REMENIRE SN DY, AH
o Em I, 10~5 H X NE,
6~9 HIX SW.SSW & 72 %,
B OfERIIHT O B
W7 v MEFEM O PEIAL
ET DD, FHE TSR
HBAEMFEALERNEE
ZbN5, 20D, BRI
IS TR N R
A bib,

B, BLOHERET 7
I BT b 520 L X B T
B, HAREEHIZ HS @
BWid 5, BIMFHAR T
TEJRANZ &> T HS DRA
NEEx B> Tz,

Z Dfth,

Hi B- B-

BEERE . ZREHN AT
e, ERREHE TR O FHg
AR R AT D AR
Mnd 5,

BERBE © 22 POMERT
BN+ 370565, mik
D HyS HADIRML, iz
K[OMEH ., BUk OB
£ B E N ET D ATHEME
NEZLND,

o XE
P o

2

Atl-: ZLWIEADOEEN RSN,
C+/-: TFIRADHEBORREIIRHTH S,
Ml - A RERR

B+/B-: IE/ADEENRNH HERETFHISND,
D+/-: T RIA T N2,
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2-2-3-1-9 FRFN R M OSRFNSR S b D 7= > D H

AR R IC O <

2-3.17 2R,

B2 48]
'?j éE’K H

5% 2-2-3.17 FEFAE .

AT, ADREN S

FAEHEBE L OV

D ECHIE SN BRBEIH H ~OFRFIK 2 3R 2-

No. A

HH

HE S5

KEANIR

S it
%R

it
F%RE

# H
(USD)

T HHf

PRER

1 +HFIH, B

JrE IR K 2% M
R A~ O RN
HEShD,

- SRR OME A S
el

CEACE S & g
FHLDEEDL &R
TEMOEZITO .

EEP

EEP

4,651
usb

HLOMEVRE T 7
>N R ONBE E ff %
[NCEAAY 5]
MFEAE L, PRI
(CHRH D R A
DAEEIND,

cImYe s YA O
A OB, FEELIZ3
LY 725 R A 72T D,
- BLOMEREE T b
JE P K Ot (pond) D ]
FICHEKIE 23T D,
- BIHUHE SE 2 B e L
TeREEAT O,

it T
ES

EEP

T % %
Zate

3 | BEEY

F BT K OV 45
DRI
DrARFEA, 3
7 U — b AK, &
B < PER AT
2

NS

R LT AR RO
=27 Y — KMiE LA-OD
GUIEHRHIREICBEH L 72
#h (pond) DHE¥H TR
J& 320 3E ¥ o A A A
T 5,
AT L EDO AR
B OARF) . @<
FTITHMTHEERH Y |
B, M, VYA 70
T 5,

FRETI (R PR

N N N AV I =
E#T BHEICRE S
%, BRAFf s o N T
ONLTHy S5,

g I
e

EEP

EEP

T H %
Z=te
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TF A E T ES O B B e A s
s s . - FEh | BT M
No. ETHH BEINDE FEANR W | s | uso)
4 il LRENARA4Y | - EEP I3 T# M BRES | EEP | EEP | T. % #
G BERIEE | MR RETA KT A4 v WZEte
HoOHH, EHE | ICESE AFLERCHE T
HEENRAET DR | HEEHa L Z k-5
REMEDR S D, BEZNLEHEIND
R - A - BB
A PR A iR T D,
CHENEICE S E . HE
FATRF L CLRE i S
iRt LA & B
. RGBS A
25
- LHEBY (FRCEME
8 ROVEREI, Buk
PR M E D7 = v A
ZaRiE L, BB DR E
L CHREESCHF e L
DL ET D,
R B
1 TR A REXIROHERE | EMRICHR L, T2 | EEP | EEP | F ¥ #&
ANt | BN TESEITR D
. HEEENE | WICHE R 2 EhE L.
EIND, HE L7a\,
2 H,S - B BRI | HS 2530 NCG TAN | A — | 22 v | 3% fii =
NCG HRIZEE |k s A v oY | H— || X b IZ
N5 HS BMEFR | OFm ST 10 m Ofbkk & A
WCHEH SN b 7= | 35, N/
O, FEEHTELIC EEP
BUWTERENEE
Sha,
3 BR ALY HBE | AL, BEEEN | A — | 2 v | R =
HENOERE - IR | DOEEIX, EE200m | h— |V | 2 b IC
ENFEAET H720 | CERETALYE 45 dB % i 4 v | &t
JAIERA~DE | T2k E T 5, ~/
WIREIND, EEP
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o i s L FEht | FT M
No. AT H E S D s FEANR P I
4 Frik RRFICHERFE | - YUREPRIZIRBERG LS | EEP | EEP | 5 % #
BN R A0y 72 85 | DSBS 7 BOK TR D—HB
AL BIRED HoS | kit TR A S
HADOIRE, B&iE | 2O Liz#ok 2
RO, Buk | L7 TEDLE T, —FF
DO FEIZ L D5 | ICITE T 5,
M FEAT HFRE | - MERFE B R OER OY
HENREZEZ LD, <= a7 NVEESFT D,
R D HoS H A D
BAEZITTWDANERK
BT 2RI ) & F
NEE AR T 5,
C RIS S & )
HFITXE U LR A b
R LER YRGS
. R BRI A
2D,
R AR
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2-2-3-1-10 EBREZEEHGHE - ®=X U 3

(1) BREEEFEEME - =X Y VT EHE

HERFIR M OFBEFIR EfE D 7O DEH | OFEMRICESL  RiET =X 7 3HH %2 K 2-
2-3.18 O Y MFt L7,

# 2-2-318 BEEE =X U o &t
BREZHE HH Hit S Tk BRE FATHEEE #
(USD)
R I
BE BE g L ~v | - LESEH | BRE A —& | A (LF | L¥F | TEHIC
dB REOJEZD | —I2 X 28] | FEhiH i & O | JEEP =X
BEE DR | E JE)
BT <3 1A (B
WD D H0 OIEE)
B
PEEY) FEIEM DO | THM T ¥ | BAEBORL | A1 i T¥E | THEEIC
EREEOVE | & gk, H 1 [EEP “ie
BRI 7
RR=2CS Y THORA | Yoy | BAEMEO | AL M T ¥E | TEHIC
L7 A NE | KR, BE [EEP =i
5k ik
- HF ATERIL R | B A 2T | BEBERA | 4E4F EEP 2,500
O RIEW O | ToER OeT VY usD
BRI 7
PeE LA | KGR O | E L¥EF K| M LEFIC | 481 | EEP 2,500
DIRTE JeE PR OFEET 7R UsSD
e oA | i TES FRCREE | 2 B4 M T % # | 1,500
o OV IR DR, i [EEP usD
) TEHE~D
7V
fH A Iy
RRIE H2S Lo AR | HS JIE A | A #) 1 4F 4 | EEP FEREIC
w7T7 | —&—001| A, £0%#% 4 =X
JEPE (B, AE, | ppm £ CHI | EEC 1A
F. ) D4 | ETE DM
Hus ., FY | Edw)
DO JE LA
JICA

2-68




TF AT EYL O B e AT B o 2
BRE BREL-~L | BLRO B | BRE A — & | &) 1 4 fF | EEP FHER
WS T N | —ICLDW | A, T0% 4 &t
JEB CGRL AR, | & PR 1 (A
F. PE) D4
Hus, e
D JEHiL
TERA TtHORE | ey | BAMAD | A1 EEP FERIC
R A | RR, BE aie
i3 ALg%
Frik il o 5 | FEEIM Tl E | 2100 EEP FEHIC
S OV AL BROR DR, A aie
L, FARE THCIR I o> fie
AFFCIR D i)
R AR

(2) E=HVU v 7 EhuiRH

EEP (X EHS&Q fiEZ A L. AFE T, MEE L, EIA ROVE R, EHE N OLRITR D B
ROFERLOEHZHY LTS, F7-, EHS&Q IZEREE « A4 7 4 A &% T TRy, &
F 7 4 ADFEREFIT, REHFTOBZR L OEARFORKEE =41 > 7 KON EIA OEfiTH
%o LnL, HiBGEEFTICOWTITRBRN 2L, £= 5)/7%$#ikhkﬁw B
REHNENORPEOIEZELET HHNE | EEP (BT 2E=4 U 7 HEiii/1Dm
EROFEOSET D20, Mmﬁgmiﬁﬂmihéoﬁwm 15828 N b e

& AK7uvxl MIBUAHEMRIZERESNELED D

& AK7uv= FOEBREMICEIT S JICA MOBFMAFICLbE=4 1 7 OHffEE,
L —= 7 OFE

o IRbit—X VU /RO IE BREE

Bk & E )

JICA
2-69




T F A T [EY O B R Y R A i

2-2-3-1-11 A7 — 7 RV E —1i%

BREESGT
Tavxl YA MHLOMBGEE T T > b a3

BRMEIRFH]
20154-7 H 28 H (K) 13:00~16:00 (3 FFfH)

2PN
AbeyiDeneba, Golba Aluto & Y Aluto ££75 DR 80 ARRE NS LT,

Sl T AL O A L2536
FHNCREORK T Y =7 bAoA FOERICA A ZEKBE L7z, £/, Wl 3B E
E2MERT 24 I 7R Lz,

WA -

> TV UH

EIA F— A DS

EHOBB

HU N MR A 3 O B R
Fuvx s hOTE L ADHE
FEFNIR DR

TRE Mo OV AUERE T X L2 T

High AR
[X] 2-2-3.8 AT — 7 LA — i EEE

JICA
2-70



T F A e [EYL O P AR Y A e

> mD%ﬁ%ﬁ$¥@%E&U%MéhéﬂL%WFWAW%%
SEIC, Ty s s OBESCED IR R RBREE~DEEO AIHEMEIZ DV TR
BIL., & L7,

® BHIOHBEIEE T T Mid LA-OD MR S v, Bz OS2 1Th 780,
® HINHEFRET T NtEHE N SBER SA 2y 7T M ETH 700 m Ofd
B AR T 5, FEERIT A 2 Wim T A E O 7= 5, B HI T I Az
—RE R BN D D L FHIEND,
o mmﬁﬂ% 577 2 MEHEIHA D LA-7 £ ChliEx 9 2 BUKIE LRV 1L LA-T JE
VWOEMMA~DEEND D,

SIERD S OERNE KL NEEP b D& %, #£ 2-2-3.19 1I2F & D TRd,

% 2-2-319 AT — 7 R X —hiE

i EEP D [E% FEhd 2 Br B e R

1) 7m¥ =2 b ~OW )& OB FHUHEL O #(pond) 2 DT

CHBUIORE AT LT 0 | K7 e Y=/ b Cld, #i(pond) | #i(pond)od & [, 3 7 AT I K
V7 MIEOHSREERE | OB BRI, UL | CYUFE#MAZFHT T = R %
WCHKTHZ DT, o | HZHL 72 AERET D | RET D,
2=T7 437 e FOFE | HEBETH D,

1T %,

IO HBRE T T o MR
TEGHT DU < 128 5 BEfFIL
F (LA-9D KUY LA-10D) %
Z 2 T o #h(pond) 2’ & 5, ith
(pond) O Ji& [ & PHEe 7 = o A
E72 <0 ARIREEED IR
THERND DL, 7=

ERRIETDH I &,

2) BEHORMEIZSNT

JEAE ORES O SFN D& | EOMEIZRET 5IEHICHE > | BT 2E8ICiE > TR T 5
VLT D, T, BT DANCHIEZIT O, | ANCHIEZTT 9,
ﬁﬁi%@%ﬁit@%%ﬁ
Gl L, BERNME DRI

7Y =7 MF 7 4 A
Woreda & ## L TEEDRE
lizATV, Kb b EAEM D
HEE A D AN EAT 9,

JICA
2-71



T F AT [EHL 0 BT A i R o
T EEP D[uI%% Hti 9% BREEX R

3) BAIDREE

TIVRNT B Mol b
NHENT, Fx Rt
DD

BURFIZ & 2 KU 72 AT AL
Tu s LEFELTWD,
Z OIS, = O EAEL T
077 AN ERLIEA
Do

BOFICE D #EES N TV DR
BT 7 7T BT L D Rk
Shod,

4) SR

AKZ7mavzrz MZXY, AL
i 13 7R AR AR TS K o fit
i E S TP O ik
DREZZ T bR,

Tavg NAT 4 AX A
a7 YA NEAD
I 2=7 4 OFLEIZDON
T IR TE D0 E L, Atk

WCHER L=V,

26 O RBIEECH T BUF
DR T DR TH Y | AH
BOMBBAREIZfE->TTED
Z LM AR LT,

B - SR VR

JICA

2-72




T F A e [EYL O P AR

Y A e

2-2-3-2 AT - (R ABHR

2-2-3-2-1 lIIss - (ERBEO LI (RERORED)

(1) FMHUEAS - RSO LM

IToBm LY ARG - ERBEOLEMIZZRWR, BIEMORMENLETH D,

& TTFAET T BEOHEIZCLY THIZETHEHALR-TEY, THORBIETA X
PO BIVTWZRW, EHMENRFRD TV D,

& A7mvxy MNHMOMAMIL EEP KO ¥ IV A HKICH L Z b, TrY e
7 NEERRIC X B HHUEUR I A,

& AK7uvxs M, BEREVKELEIZIH > TR 1,700 m OEVKIETTELE & Bk 3 2 31

Thb,
® FUKETEE D —H43IE. £ 0.455 ha(k 910 mx 5 mYD A 9572, EAEW
DOERVLETH D,

(2) WG - ERBEONRBREOHRE

1) fREBZ

ES

AR 1 BERRBVKE TR O
REER 2 - BUKETTEE DR

2) RERORKE

BERR BRI TR O A E CIREECH 5720 . BERRBVKELE 1218 - TH9 1,700
m OBUKIETERE 2 BT 5.

- BERRBVKIE TR DR IRE 8 AT
Do

HH RER1 RER 2
BEEE | BERREVKIR SR Off BRI ICELE O HTER
N— b | BERREVUKE ol BERR VKR TTRLE IR (L — 1)
HAmE | - WA LRNCHE > TS EITCRIEM |« ZEMICER T %,
DRDOIWTWDETR D 5, s HWIC X AHEBOXNKREHE L OND,
BT WD, miREEOEACK | - BEFERE DD OB EZIT R0,
L. fEefEIcfER S 5,
-+ 2 OOFEIT CEVKETTEVE & LA
% & BEAFfEk o ALR IS &0 Filk
(FIC Ko THEBEEZZT D ATREN &
D,
FEEER | - BHIAS OB 720 B L — BT, EHIOFR] A R/ NRIZ
e - BRAEM OREITRAE L, 25 X BT D0, i~ DR

TiR/DNRICIIZ DL D,
- BRI A~OMESEES S,

g - SR PR

JICA

2-73




T F A e [EYL O P AR Y A e

2-2-3-2-2 FHH#EUAS - (3 RABHAIT AR 2 IEAIRRE A
(1) HHEAS - FERBEEICHR DT E E o=

TFAETINTENT D AMES « (ERBERITR D IER T 2-2-3-1-3 IR LB Y TH 5,
PUTFAMERBERICESE L= E R EHNETH D,

NI B DT O LG O AR AN EE THRE SN TR Y | BUSFIE, #iEEEED
FEMIIZRE L Cix TExpropriation of Landholding for Public Purposes and Payment of Compensation
Proclamation, Proclamation No0.455/2005] THLE LT\ 5,

[ Payment of Compensation for Property Situated on Landholdings Expropriated for Public
Purposes, Council Ministers Regulation N0.135/2007 ] Ti%, {4~ OEFE~OREILUELE . F(Z
HLWAEZHE L TWd, ZOERICLUT, ALERMOD O FHIIEGIE, 5 BBk
@ Woreda & 7= 1% Urban administration 23 3£ E gl C i U 72 B 217 5 2 & 2 &M c k7
HEIHEL TS,

W DREARM 725 2 71X, FEFELHICHET 2MEOBIEERZEICHET LI L, B
HIZ DWW TIXELT 5 R ORI A D 10 F5 2 MifET 2 2 & Th D, MiEEORET,
FEEB O E Z T TR APT O BRESNTWAEN, ZOLIRAMBELE
TOMIZ, Woreda % 7=1% Urban administration & 2%\ MI#E 445 GRS, K&, @ER

) HRE T OMBENMETMEERZR L GHEiZITY Z L5 T 5,

(2) (ERBIERIZERD JICA DF
FERBIAICIR D JICA DFHEHILL T DO L S5 IZER S,

o JEHARMERBIEEK VAR TEOMERIL, & 55 HFiEa i L ClHEBCE T
SRR

® L) ERTHEMENARECTRWEAITIE, BB R/IME L, BREfHET
LI, FEMED DR BE L SN2 TRIER LR,

o RIRFRICTIL, BIEsATOAETEKESCINAM S, AFEKEICB N THETID R &
EIETE 5 LD IeMiif - KA RIMET 5,

® HIEILFTREZR IR V B EUSE HICEE S0 e T LT e B 72wy,

® fHERT DMOSEIT., MEABER ORI SR T IUZ R 57220,

o HIEIEARMERBENRAET ST r Y =7 ORI, RSB ER.,
AN SN TW R TR b, ERBEEGEICIX, o —T7 7— FKRY v—0
OP4.12 Annex A IZHIE SN DONEN G ENDH T ENEE LU,

® [ERBEGIEOIERICTY 72V | FEN S RIEFWA AR Iz E T, ZhicikoS5< ¥
BEZTDHANARLAI 2=T 4 EOWENTON T RITIUIR DR, Hhilc kg
LTk, BELZZIH N2 NEFECE 55 KR 2 Thit T\ i
EASSYAAN

® JEABMERBEE K OVEFTEROERIIINDXIRONE, Elit, T=% Y »7I2iF

WRBLEZITHANARTI 2 =T ¢ OGRS MBMEE SN TR 5720,

JICA
2-74



T F A e [EYL O P AR Y A e

0 WEEZTLIAARIAI =T A PLOERICRT DML 1 = X L3 ST
WRITIUT R B2,

JCA HA FTA 1i2iZ, NICA 1%, BEMHSEESICEHL, ey s FRHEOE—
TH—FRARY —¢& RERFEFED 2N E2MHERT D, EitdE STy, EioFilx
ﬁﬁomuz_iofﬁménéoﬁﬁomuz_go%Lm¢«%£&ﬁmiuT®L
Th D,

® i BMER (Project Affected Persons, UL T, [PAPs)) 1%, flifE<CScik D= fﬁ%%‘:ﬁ%i
TE70, MIHIR—25 4 VA (NAk R GIE - MERET, AR HEE
Gie) HE U CHE - Sidk SN D, Zhud, MESES ®ﬂ§%*®TTé YN
MIMAT D L &<, AREZRIR Y FEOWBM TIThh D ZENEE LU,

® fHESCIHEDOZAHER X, LHICKIT DIEMHERI 2 A3 5 & O, LT 2 1B
FlZH L TOROD, HEFIZ G5k 3UE, Mk E OERIEICES S HEFPRD b D
HD, HA LTS EHIOEHER R OGEREA R TE Vb D LT 5,

® RiR(EROAF N LHITREL TV AEAIE, LHICHE S S B 2\ s 2
BATHIR O 3R A 52t 5,

® B(ERD D BLALSMRTHE, HlICEaREC M LER, BA, ik, 786, %
EE#\9@E#LOwTi\%&®EE%HOO

® 200 ARl O RBHAF T2 I THMIEG A 1 O BIFIT OV TR, BEREHE (ERIIR) % 1F
5,

FROTEFCML, A FEOERBEE, BRG], =2V 07 iz =X
L, AT a—L, HREEHELLETH D,

JICA
2-75



TF AT YO B EEE]

Y ff A A

(3) JICA HA KT A v EAATENEHIE & O

3% 2-2-320 JICA HA RT A v AT ERERIE & DLl

Aspect JICA Guidelines /WB OP 4.12 Country Laws Gaps between JICA | Policies applied to the Project
Guidelines and Government
Laws
Avoid Involuntary resettlement and | Not mentioned in the govt. law, though in | In the Government law the | The project hot water reinjection
involuntary | loss of means of livelihood are | Ethiopia, land belongs to the State and | option of avoiding | pipeline is designed to use land

resettlement

to be avoided when feasible by
exploring all viable

alternatives. (JICA GL)

people can only own usufruct rights over
land. (FDRE Constitution)

involuntary resettlement is
not mentioned.

having a width of 5 m along the
existing hot water pipeline, thereby
avoided involuntary resettlement and
minimizing the use of farmland.

Minimize
involuntary
resettlement

When population displacement
is  unavoidable, effective
measures to minimize impact
and to compensate for losses

should be taken. (JICAGL)

In the Ethiopia Law on expropriation,
compensation of properties is considered.

According to the proclamation (Article 8) a
rural landholder whose landholding has
been permanently expropriated shall, in
addition to the compensation payable under
Article 7 of the proclamation, be paid
displacement compensation which shall be
equivalent to ten times the average annual
income he/she will accrue during the five
years preceding expropriation of the land

The initial effort to minimize
Involuntary resettlement is
not described.

The project hot water reinjection
pipeline is designed to use land with
a width of 5m along the existing hot
water

pipeline, thereby avoided

involuntary resettlement and
minimize use of farmland.

Compensation will be made for any
loss caused by the project as
described in this ARAP based on
legislations of the country and JICA

guidelines.

JICA
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Aspect JICA Guidelines /WB OP 4.12 Country Laws Gaps between JICA | Policies applied to the Project
Guidelines and Government
Laws
3.Mitigate People who must be resettled | Article 44 No. 2 of FDRE Constitution | Mitigation measures for | The project hot water reinjection
adverse involuntarily and people whose | states that: “All persons who have been | adverse social impacts are | pipeline is designed to use land with
social means of livelihood will be | displaced or whose livelihoods have been | required by the govt. law. a width of 5m along the existing hot
impacts hindered or lost must be | adversely affected as a result of state water pipeline, thereby minimize use

sufficiently compensated and
supported, so that they can
improve or at least restore their
standard of living by creating
income  opportunities  and
their
levels to pre-project levels.

(JICAGL)

increasing production

programs have the right to commensurate

monetary or alternative means of
compensation, including relocation with
adequate state assistance.” (Article 44 No.2
of FDRE Constitution)

Section 13. Responsibilities of Woreda and
Urban Administrations include “pay or
cause the payment of compensation to
holders of expropriated land in accordance
with this Proclamation, and provide them
with rehabilitation support to the extent

possible” (Proclamation 455/2005)

of farmland.

Compensation will be based on the
farmland and crop losses and the
compensation should be paid before
land acquisition. Assistance and
supports are provided to PAPs to fully
restore at least to the same level of

livelihood if not to a better level.

Replacement | Compensation must be based | Article 8. A rural landholder whose | No significant gap is | Compensation for the project use of
costs on the full replacement cost as | landholding has been  permanently | observed. agricultural land is based on the law
much as possible. (JICAGL) | expropriated shall in addition to the and JICA guidelines: 1) Compensate
compensation payable under Article 7 of the for agricultural land by equivalent to
proclamation, be paid displacement ten times the average annual income

JICA
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Aspect

JICA Guidelines /WB OP 4.12

Country Laws

compensation which shall be equivalent to
ten times the average annual income
accrued during the five years preceding the
expropriation of the land (Proclamation
455/2005).

According to section 7 and Regulation No
135/2007, the compensation for farmland
and crops is as follows.

For farmland: 1) If a new farmland is
required for public purposes the local
governments will provide equal to or great
than agricultural land to support
relocation of PAPs . 2) Monetary
compensation is desired to compensate
loss of agricultural land by an amount
equivalent to ten times the average annual
income they will accrue during the five
years preceding the expropriation of the
land

For corps: Compensation will have to be
calculated by multiplying yield per hectare

Gaps between JICA
Guidelines and Government
Laws

Policies applied to the Project

accrued during the five years
preceding the expropriation of the
land. 2) Cash compensation of
agricultural crops by equivalent to
average of last 3 years market value
for the mature and harvested crop
price.

JICA
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Aspect JICA Guidelines /WB OP 4.12 Country Laws Gaps between JICA | Policies applied to the Project
Guidelines and Government
Laws
by the market value of the crop under
consideration. (Proclamation 455/2005 and
Council Of Ministers Regulation No
135/2007)
Compensati | Compensation and other kinds | The Expropriation Law (Proclamation | No significant gap is | Based on the JICA GL Compensation
on and other | of assistance must be provided | 455/2005), stated compensation shall be | observed. and other kinds of assistance will be

kinds of
assistance

prior to displacement. (JICA
GL)

paid to the expropriated person before he or
she will be relocates.

provided prior to displacement.

Resettlement
plan

For projects that entail large-
scale involuntary resettlement,
resettlement action plans must
made

be prepared and

Not mentioned in the govt. law

It is customary to prepare
RAP for large scale projects
but this is not indicated as a
requirement in any of the

Since this project will not trigger a
large scale resettlement it will be
adequate to prepare ARAP (Plan to
compensate for the crop losses) will

available to the public. (JICA govt. law. be prepared in accordance with JICA
GL) GL by EEP.
Consultations| In preparing a resettlement | Not mentioned in the govt. law Although it is not indicated | The residents/PAPs public

with

residents

action plan, consultations must
be held with the affected
people and their communities
based on sufficient information
made available to them in
advance. (JICAGL)

in the Government law It is
the usual practice to carry
out intensive consultation
with stakeholders and more
specifically with the project

affected population

consultation was conducted at the
project site on July 28, 2016. In the
future, EEP will continue to consult
and follow up to ensure if the PAPs
are adequately compensated.
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Aspect JICA Guidelines /WB OP 4.12 Country Laws Gaps between JICA | Policies applied to the Project
Guidelines and Government
Laws
especially for large scale
projects
Method of | When consultations are held, | Not mentioned in the govt. law. However,in | Method of consultation with | The first of consolation was held in
consultation | explanations must be givenina | general the language of the local residents is | residents are not adequately | Oromiffa, the local language of the
with form, manner, and language | used explained in the govt. law. local resident and in the future
residents that are understandable to the consultations the same language is
affected people. JICAGL) going to be used.
Residents Appropriate participation of | This is t mentioned in the govt. law. In the Government law the | Promote affected people participation

participation

affected people must be
promoted in planning,
implementation, and

monitoring of resettlement
action plans. (JICAGL)

need for residents
participation is not clearly

stated in.

based on JICA guidelines in the
ESIA and ARAP
development process.

process of

Grievance Appropriate and accessible | Grievance procedure is indicated in Article | Mechanism at the project | Grievance procedures mechanism is
procedures | grievance mechanisms mustbe | 11 of the Land expropriation Act. | level (i.e. field and | established in the Government law
established for the affected | (Proclamation No. 455/2005) headquarters levels) is not | and the JICA guidelines.

people and their communities. specified.
(JICAGL)
JICA
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Aspect

JICA Guidelines /WB OP 4.12

Country Laws

Gaps between JICA
Guidelines and Government
Laws

Policies applied to the Project

Identify
affected
people And
cut-off date

Affected people are to be
identified and recorded as early
as possible in order to establish
their eligibility through an
initial baseline survey
(including population census
that serves as an eligibility cut-
off date, asset inventory, and
socioeconomic survey),
preferably at the project
identification stage, to prevent
a subsequent influx of
encroachers of others who
wish to take advance of such

benefits. (WB OP4.12 Para.6)

Not mentioned in the govt. law, though

landholders are
455/2005)

defined.(Proclamation

In the Government law it is
not clear whether the
displaced persons entitled
for compensation will have
to be decided based on the

cut-off date or not .

An initial baseline survey (including
socio-economic survey) will be
conducted based on WB OP 4.12.

A cut-off date for this project is the
28th July 2016.

Eligibility of
benefits

Eligibility of benefits includes,
the PAPs who have formal
legal rights to land (including
customary and traditional land
rights recognized under law),
the PAPs who don't have

Not mentioned in the govt. law.

Eligibility of benefits are not
clearly stated in the govt.
law.

Follow the OP4.12 and principles.
Eligibility to benefits includes both
formal and informal owners of land
and owners of other assets affected by
the Project.
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Aspect JICA Guidelines /WB OP 4.12 Country Laws Gaps between JICA | Policies applied to the Project
Guidelines and Government
Laws
formal legal rights to land at
the time of census but have a
claim to such land or assets and
the PAPs who have no
recognizable legal right to the
land they are occupying. (WB
OP4.12 Para.15)
Type of Preference should be given to | Compensation provides for cash or, | No significant gap is | In this project, compensation will be
compensation| land-based resettlement | as much as possible, providing usable | observed. on a monetary basis because the

strategies for displaced persons
whose livelihoods are

substitutes similar to local agricultural land
Article 44 No.2, FDRE Constitution)

affected wish to be

compensated in terms of monetary

persons

Land-based. (WB OP4.12 | (Section 7. Proclamation 455/2005 and value for the losses of the agricultural
Para.11) Council ~ Ministers  Regulation  No. land.
135/2007),
Support for | Provide support for the | Not mentioned in the govt. law. Only compensation for land | Since full compensation is by cash
the transition period  (between and assets are mentioned in | transfer payment as opted by all
transition displacement and livelihood the govt. law. PAPs, there will be no need for
restoration). (WB OP4.12 support during transition period.
Para.6)
JICA
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Aspect JICA Guidelines /WB OP 4.12 Country Laws Gaps between JICA | Policies applied to the Project
Guidelines and Government
Laws
Vulnerable | Particular attention must be | Not mentioned in the govt. law. Special No vulnerable groups were found in
groups paid to the needs of the resettlement/rehabilitation this project PAPs hence would not

vulnerable groups among those
displaced, especially those
below the poverty line,
landless, elderly, women and
children, ethnic minorities etc.

(WB OP4.12 Para.8)

assistance for the vulnerable
is not described in the govt.
law.

apply.

B - SR VR
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K 2-2-3.21 RAEMID B 2 52 D W O F LA

House Name of house No. of persons | No. of No. of adults No. of
Hold number | hold head in household Children | +60 years of age | students
01 A 8 6 - 3
02 B 18 15 - 8
03 C 9 7 1 5
04 D 15 13 2 6
05 E 8 6 - 2
06 F 10 7 1 5
07 G 10 8 - 3
08 H 11 9 - 3

it A AR — 2L
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(2) FPE - A

S

1

Tzl MK DEEEE L BIEMTH D, £ 2-2-3.22 1254
HWHIRT,

{252 B Rt R & i

TaYx s MTXRBE ST 5 R 9B (Project Affected Households, LA
T. [PAHs)) OEMEFEIC SO DB, 0.25~6.67%FLETH V| A DEF~DRE
FRERTH D, £72. 4 PAHs BNITERHCHI DO L ZFTE L T 5 720, (EECHHE# % %
BAEDATEE N OERT 5 Z L iden,

S

I}

£ 2-2-322 a7 MLV ML T D AR

House Name of Size of Type of Affected Percentage of

hold household head | agricultural | production crops In affected crops In

number or business land (ha) Meter/(ha) | agricultural land

owner (%)

01 A 10 Maize, Barley, 50 x5 0.25
Teff, Wheat, (0.025 ha)

02 B 15 Ditto 200 x5 6.67

(0.1 ha)
03 C 2 Ditto 150 x 5 3.75
(0.075 ha)
04 D 4 Ditto 200x 5 25
(0.1 ha)

05 E 2 Maize, Teff, 150 x5 3.75
Barley, Wheat | (0.075 ha)
&Millet

06 F 3 Maize, Barley, 50x5 0.83
Wheat & (0.025 ha)
Millet

07 G 3 Maize, Barley, 50x5 0.83
Wheat & Soya | (0.025 ha)
Bean

08 H 3 Maize, Barley, 60 x5 1.0
Teff, Wheat, (0.03 ha)
Millet & Soya
bean

B - SR VR
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(3) ZFit - AiEHA
3% 2-2-3.23 |2 PAHs D55 - ATRTHE O R 2 i E IR~ T,

W5 SO E/RINATRITERETH Y, R OFERI AL, 100,000 Birr 73 1 i
#2 . 20,000~30,000 Birr 78 7 tHTH 5,

3% 2-2-323 Fm =7 MRV LT D R L OMER ORI

House Name of Affected Size of Employment Income of household

hold household head | crops In agricultura | status of all Ethiopian Birr Per

number | or business Meter/(ha) | I land (ha) | adults Year

owner

01 A 50x5 10 Farmers 100,000
(0.025 ha)

02 B 200 x5 15 Ditto 20,000

(0.1 ha)

03 C 150 x 5 2 Ditto 20,000
(0.075 ha)

04 D 200 x5 4 Ditto 25,000

(0.1 ha)

05 E 150 x5 2 Ditto 20,000
(0.075 ha)

06 F 50x 5 3 Ditto 30,000
(0.025 ha)

07 G 50 x 5 3 Ditto 30,000
(0.025 ha)

08 H 60 x5 3 Ditto 30,000
(0.03 ha)

B SR PR

) HEMTE

PAHs & OfE R, FEEEIZIB O, HEEREERE L VW2 HEFE Th 5 IHHIIFE
L7,

2-2-3-2-4 Ml - RO B (ZieH L. MEORE T IEEET)
(1) REmOHIE

AT = FOBAGETEE B D72 OICHH S 5 E o mE %, £ 0.455 ha (K 910
mx5m=# 4550 m?) THV., Hit 8 O RHMO—HMoNARKT e 27 NIV FIHE
o, RIEMOMIEIL, EEP 2B ICEI T DIEEICEKSEMEFMIE RS ZRIT, 74 Y
NVHIBRBORF, BEOE R OEELZZ I HER & L TiThbh b,
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(2) ATEHER

4R OP4.12 » 12 TlX, “Payment of cash compensation for lost assets may be appropriate where
(a) livelihoods are landbased but the land taken for the project is a small fraction17 of the affected
asset and the residual is  economically viable”, =R & LT “17:Asageneral principle, this applies
if the land taken constitutes less than 20% of the total productive area.” &t ik X T\ 5, F7=, A7
2 Yx s MV EBEZZT 5 EMIE, PAHS 23ME 3 2 a4 KD 0.25~6.67% CTh
V. PAHs ZAT m ¥ =7 MLV Sh DRI ZEFEL THRY, 20k, &
PAHS8 T DAETR BRI « AEEERE - AEFHNE LSBT 2 Z LITBEI N, L LR
5, —#nOREMNRE L% 7757‘:&)\ EEP |%, PAPs L EENHILIE, LHFITHENFA
32 R THAMZR S5OV T, PAPs ZESERICEMN T 5, OB BHOKERT
EIZIR D KI5,

B =X A ML AL

1%%1:"70)&%% UCA HA KT v it —T7H— RRY =l AT R Y =
NI DM - SARO TS, FrCRIGE AME, MEOREFIECED 2 3R 2-2-
324 DY Th 5,

722324 = A FVAL e Ry TR

BRD | ZHaHE O FELE it OER 1

Tl

e | LR | 1) BUKiETELE | 1) BT 5 ER OB A EEY) | EEP
* BRI fE A D 10 457 % 4 8% CHlifE,

JEHIE | RAEW T | 2) BRI | 2) BAEMO 3 FEFE TS T
& CE JEAEY) i
B - SR VR

2-2-3-2-5 EAELFL A 1 = KX

REZHEOENE « B W1 T, TExpropriation of Landholding for Public Purposes and Payment
of Compensation Proclamation, Proclamation N0.455/2005 11 5= % T8 EEP 73 2013 425506 L 7=
HUHHRHIRE D1 RBIEC R MG IS 361 2 ik 0 HiEZ BiZ, UTOFR/REEIZE-T
WELEND,

® DD PAPs X, KL ULICHEEHR T TEITV., Wik 5,

® LI TMILLARWES, ML~V TRILT 5 IHFLFE A = X A BRFBH L TR
1TV, Wik 7 %,

® LEUTER L2\ 56A ., PAPS [XEEME 2 3 2 &HINICHRAA T 5, #51%1% 30 H AN
TR END Z L2725 TWDHN, ZOHMZEE TH, E1F 0L BRI £ T
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L TASY A

F7o. EHLFLRA = XA, PAPs 28 L DB BN EMBEDOTINNTETTHET
HWERET 5,

2-2-3-2-6 EfEfAH (FEBIRICET2 AT 2HEORKE., K OZEDERE)
EVEMHE O FEHi AR D RIS FomEY Th 5,
(1) EHS&Quality

EHS&Q DB - thxA 7 ¢ A1X, EEP OE) 7' v ¥ = 7 MIB W TEREMASELE 2 Y
LTk, F%ﬁé#é%%%%ﬁ%,%mﬁﬁkmotﬁA@%ﬁé#éﬁm%#gﬁ
FLE STV D

(2) Aluto Geothermal Project Office

A7y x7 bOERHETHY . ESIA RO EFEELZERT S, 2. 2EMOH
BoEmEMRY S5 Lichd,

(3) WMERHnE B =

ME BT DIEAIC D S M ERHI R B2 & S, WY e it @M A ET 5, EEP
OAMBATEMZ, 7 7 IV VHIRERT, REORN ORI NS, MEHEE R R, E
Y7t e 7o Y= 7 FEBENISHAbND Z & 2T 5,

@) T4 L HIR B

TH Y VRO EHEEE (RERE, ORI 2EEEL TV D,
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2-2-3-2-1FEfEA ¥ a— )b

FHTE T B DAVER K OVFENEI AR D FATAARR L . BIRER COWEARYT ¥ 2 — /LT T D@ Y
Thb, 12720, ZOFEMAY Y 2—/UiX EEP OFEFEERSCAT 7Y = 7 hOHERR
MEBE L CTHRTIMNEND D, W HICE L 5225 (Grant Agreement, LA T, TG/A])
FHEIATIZ 4 PAPs & OB BB, fiESIANE T2 BIEE T 5,

Fhoe & FATHERS 2017
Jan. | Feb. | Mar. | Apr. | May |Jun. |Jul. | Aug.
*ﬁ1§§+ﬁﬁzﬁk EEP E N E RN N EEEE s EEEEEEEEN

EEP N7&#8 | Aluto Langano
Geothermal Project EEEE
Office

B4 ZFH\ | EEP r EEm

2-2-3-2-8 # FH L AR

FAH AR O ifERE DA FHE, 5,116 USD (110,000 Birn) T 0 | fifli 4 & Fh6l 4% 5 2 A
DT EIZEEP Ik » TR SN 5,

2-2-3-2-9 St L 25 =X U UK, £F=HX ) T T p— A

BAEAEOES T 58 =2 Y U 713w A EEP b &> THEREDR DI D
b EFERSND,

2-2-3-2-10 (£ Bk

%5 1[EH O PAPs & OW#1% 2016 4E 7 A 28 HIZEfE L7-, 4 PAPs fib# ik, a3 2=
T4 BEROMGEHFRENSME L, UTFTONBICOWTH#ELZIT- -,

& Juvxl FNOWNEKIZOWT PAPs |ZiAI L, AFF~OEBEOHM, THHROFEIIM,
HFHROBEFEICOWTERL, 7= A 7 ~D PAPs ODBNERDT=,

® PAPs LEEAEZITHaAIa=T 42, TuYs MEBIOFE & EEIIKT L ER
EIRRDOMRE G 25 &,

® VA LAFHEANMICEESED72D, PAPs DSAEFHIAIZEN 2 Al REMEICES 3 515
WMEALEEG L THEDZ &,

& HFHRKIITn Yzl MBI DEBENREELAOYE, vy MIxtdT 5
BRAZRD, 7oy VRROMERESICET 2 ETE ST L2 L,
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2-2-3-3F DA,
2-2-33-1F=H VT T3 —LR

FERBE - IGO0 =2 1 7RIIUTOEY ThH 5,

Monitoring on land acquisition will be conducted monthly by EEP.

Activities Expected Date Completion | Responsible Organization.
Approval of ARAP EEP
Processing Compensation Fund 31 May 2017 EEP

ARAP: Abbreviated Resettlement Action Plan

Progress of Compensation Payment

Monthly Progress Progress Expected Date | Responsible
Components | Planned | Unit Mar | Apr. | May | Till the | Up to | Completion Organization
Total last the
month | month
Compensation Payment

01 No.of 31 May 2017 | EEP
PAPs

02 No.of 31 May 2017 | EEP
PAPs

03 No.of 31 May 2017 | EEP
PAPs

04 No.of 31 May 2017 | EEP
PAPs

05 No.of 31 May 2017 | EEP
PAPs

06 No.of 31 May 2017 | EEP
PAPs

07 No.of 31 May 2017 | EEP
PAPs

08 No.of 31 May 2017 | EEP
PAPs
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Construction Phase

1. Response /Action to Comments and Guidance from Government Authorities and Public

Monitoring Item

Monitoring Results during Report Period

Number and contents of formal comments made

by the public

Number and contents of response from
Government agencies

2. Pollution
Noise
Item Unit Measured | Measured | Country’s Referred Measurement Frequency
Value Value Standards* | International | Point
(Mean) (Max.) Standards
Noise | dB(A) 55dB - + Daily (Construction
Level implementation area)
Leq Once/week  ( nearest
residence/community)

*: Guideline Ambient Environment Standards for Ethiopia (EPA, august 2003)

Wastes
Item Unit Steel | Plastic | Scrap | Waste oil Wood | Measurement Point Frequency
Type of the | kg/ m? Once/month
generated
waste

3. Natural Environment
Monitoring Item | Site observation and photographic recording Measures to be taken Frequency
Soil erosion Details of survey results, such is soil erosion location, Once/month

range, etc.

4. Social Environment

Monitoring Item Monitoring Results during Report Period Measures to be taken Frequency

Land use

Details of survey results, such is interviews with
affected people findings

4 times/year

Disproportionate

distribution of benefits

Details of survey results, such is confirmation
from contractors on employment contract and

4 times/year

and damage payments Interviews with affected people
findings
5. Other
Monitoring Item Monitoring Results during Report Period Measures to be taken Frequency
Accidents Details of survey results, such is interviewing the Biannually
contractors and employee
JICA
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Operation Phase
1. Response /Action to Comments and Guidance from Government Authorities and Public

Monitoring Item Monitoring Results during Report Period

Number and contents of formal comments made
by the public

Number and contents of response
fromGovernment agencies

2. Pollution
Hydrogen sulfide (H2S)
Item Unit Measured | Measured Country’s | Referred Measurement Point Frequency
Value Value Standards* | International
(Mean) (Min./Max.) Standards
H2S | ug/m? 150ug/m? | WHO Once/month(First
year), then 4
times/year
*: Guideline Ambient Environment Standards for Ethiopia (EPA, august 2003)
Noise
Item Unit Measured | Measured | Country’s | Referred Measurement Point Frequency
Value Value Standards* | International
(Mean) (Max.) Standards
Noise dB(A) 55dB Once/month(First
Level year), then 4
Leq times/year
*: Guideline Ambient Environment Standards for Ethiopia (EPA, august 2003)
Soil erosion
Monitoring Item | Site observation and photographic recording Measures to be taken Frequency
Soil erosion Details of survey results, such is soil erosion location, Once/month
range, etc.
3. Other
Monitoring Item Monitoring Results during Report Period Measures to be taken Frequency
Accidents Details of survey results, such is interviewing the Biannually
contractors and employee
JICA
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Monitoring on land acquisition will be conducted monthly by EEP.

Activities Expected Date Completion | Responsible Organization.
Approval of ARAP EEP
Processing Compensation Fund 31 May 2016 EEP
Progress of Compensation Payment
Monthly Progress Progress Expected Date | Responsible
Components | Planned | Unit Mar | Apr. | May | Till the | Up to [ Completion Organization
Total last the
month | month
Compensation Payment
01 No.of 31 May 2017 | EEP
PAPs
02 No.of 31 May 2017 | EEP
PAPs
03 No.of 31 May 2017 | EEP
PAPs
04 No.of 31 May 2017 | EEP
PAPs
05 No.of 31 May 2017 | EEP
PAPs
06 No.of 31 May 2017 | EEP
PAPs
07 No.of 31 May 2017 | EEP
PAPs
08 No.of 31 May 2017 | EEP
PAPs
JICA
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BF=v 27 URb

FERERICE SO TIER L7 NNICA BREHSEETA RT4 ]

BREF v/ U R NEE2-2-3.25 T 7,

F£2232BRET v 7 AL

5y BRI A EVAAER /R 2| Yes: Y HARH 7 BR AT SR RE

L5} No: N (Yes/NoDFRM, ARHL, FEFIRSE)

1 |(QMEIABLY | (a) BRET7T A XY MREE (EIAVR— ) Z3ERE 0, @N | @. (b) A7r Y= MIBITBHEISAIIRIEK TH D, AT RV s NI

F | REEERR AT (b) EIAL AR — FMEITYEFEEBIFIZ L VKR STV DD, (b)N | B BEISAIL. JCAMAE T — LA ERL L 7= BREE A AR ERA O 5 2 EEP

Ers (©) EIAL R — MO &GRIIMN B Z 5 Dy MEEERH LS | (N | MEEL TER L. 2017447 £ TICMOWIEIC KRR A HE T E 2 ThH

A Bl TORMIERT- SN DD, (N | 5,

(d) EFBIAMC, HERGAIITRMOFTE BT 6 ORI (©) EIAL R — MEOREBIIMERMER 20T & ZMOWIEIZHER L7,

A T2 FFRR LS 7005 (d) FFEIT7RV,

@ BitirTs— | (@ 7evz7 FONEBLOEBCONT, HRAMEZEDT | @Y | (@20164E7A28HICF 2 =2 A R TAT— 27 V& — a4 Ehii L
TN —~ | B R T — 7 R —ITEE RSB 2TV, B E BTV DD, (b)Y 7=, v =7 MY A kDAbeyiDeneba, Golba Aluto}z (FAluto ¥ DR
D b)) EFRENODa A M, TRV PAFIIKRI T SONRRENRSIM LT, ERIZT BT = MIXAREFEE~DZEIZON

D, T, OYLA#EFEET T > MILA-ODIMIZ &% S, B e Ao S
BT, QLN HEEE YT o MBS N SR M ay N ST v
b & THI700 mOBLEMR Z BT 5, BlEMRIL A A @iE T 5 m o 72
B, R P — R 2R BN S D E TSN D, @YD HIEL
BT T v NFHEHLE D S LA-TE Tk 9 2 BV Bl 1XLA-TJE
HADRENH D Z & a2 LT,
ZIMERNOIEI TRV =7 MO, Ty =7 FOFERITH
NTBERMALIZZET, TPz h~DOHEEETWD EEZ LN
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FheF v 7 HIR

Yes: Y
No: N

BRI 72 BR AL R
(Yes/NODERH, ARHL, FEFNIKE)

b, EROIE, OAT V=7 MIEOHARFERBICERT 52 &7
DT, A3 a=T4370T=s VOERICHIT S, QBEEFEIH (LA-
9D} TFLA-10D) It o2fEFT oM (pond) ~DFEIEAER 117 = > 2D
&, OREVHESOIIVORIEZ/NONE DAY "NRbHoT, 2
NbHO=a Ay Mokt L, EEPIX, @M (pond) ~OHEFEAERIET = =
DFEBIZOWT, IrYx 7 MEICKBT 5. OREHFEEOSN
IZOWTI, EEPSELERBALARTICWoreda & 4 U CTEEOFE %2 L7= LT
179, LORZEIT-T-,

(b) ER»LOa Xy MIT a7 MR EEIAICK B LT,

(3) REROmM
at

(@) 7r Y= FEFEOEEOMNERIT
DA BEDHT) RSN T0D 0,

(BRETOBR, BRET - (2

@Y

(@ A7 r V=7 MBI BEISAIL, JICAHET — AMER L 725
B R A D% R A EEPAME IE L TR T 5,
JICADBREMSEEFEIZRB VT, FE
RERZHE Lie GERZ W TITHREE

95T R e

AT, BLA
M) .

EEONL— N RO

2 | (1) K&HE (a) P SN BRALKRFSORLIGIDE T, YZEOKELE | @Y | () HSOBBIEAET A N T4 EIX150 (ug/m?) THbH, A7aV =7 k
5 HBT DD HALKFEIC L D EDEAZE~OFEBIIE T D, (b)Y CRIT DHSO FRIFER TIZ. HaSOD iR KA Ml L D 24 RIS AIM R, B
Y (b) ZDfORiE HPEH S D KEIGRWE L, Y% EOPEH D DFEFHTOLppmAEHTH Y . HA KT A UESHEZwZE L T\ 5,
*f HUEELEAET D, KRBT 2RRITWS LD 0, FEBFTEL OHSHEE OFRERITL ppmARE TH 0 | FERBT R OVE
PN HARREICKE TR NI NWEDEEXBND,
o, BN 1y N7 T 2 N EEERE L OYURREBRRE IS, AR
HHSIZET 2 EEE T ol L ST 5,
(b) BER XA oy 7T MISRETEILELTBY ., KKIGEWE %P
T2 MMOMERR L2,
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() BEFEMA Y505 ORI Y E OPEH FENE | BRET U HEH OFEIL 20,
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WM SN DD,
(d) HUHIRHNCFE S HEKIZ X B AKEVEGITAE T D0, 1HRBAET
DA, SFTHESND 2,
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(4) B&%E - R | () BT, REIIUKEOREEE LT D50, @Y (@) BRE RO DBRERMEL TRIORT, JLOHBEEE T 7 054650

MEEIL TV D RF D OFEFBICB T ABRE L~V T EIT o7, TR
1341.8dBCTH o7z, FREAELOREKBGEET D41dBLV08dBREL 425
ETFHENDD, =FAETICRIT DEFEOREEELMTT 5, o
T, HBIBEICIRD RS ORIAER~OEEI NSO EEZ BN
5o

72k, BEFFREMHROEEL mTOREIX73dBTH V. EHSO/FE B
FEHEZ /=T,
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5 (b) ¥ MTUEOER - ERSOETHRENLELSNDE | ON | (b) = a=F 1, 7 IV LHIREE - BHBEXEA 7 4 ADRE v
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(9) BEERICOWTRIERRTOG BTG 5150,

7REMERE S & PRETEDGHE L 5D D
() BIGICXZ2HBOET=F U V7RSS0,
() EHLEOMAA PGS TV D D,

(h) FEERBHRZ @I T 272D DEGENITEZ D, +o7

Lo,

(d) MESIIBEINISHAbN D, ZHE=TFAETEEHATLED b
Tn5,

(e) G EERBEEFEE (ARAP) IXICAH A K71, {HRoE—>
H— KRRV v— =F AT EERICESEERIND,

() A7V =7 MIBWT, #HEgE 23 A 3 Th HPAHSITEY, T
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PR B ERS : 66th (& NCG)
LA-9D, LA-10D fEHEF : ¥ —E VA DOETA =T =N
BRE (BB 43 UhFRE (£ NCG) )

oK & EFRE : 60 t/h
LA-9D, LA-10D fEHEF : ¥ —E VI AEDOETA =T —0 5N S
BE (BE1H 35 th L)

KA OIERERE T A | 7 wit%

T D50 AEFESE : LA-9D B LY LA-10D,  &EioH: : LA-7
HUHHrE
LA-9D:
No. | JimJE | &K | #Buk | &FF | vt
(barG) | (th) | ®h) | wh) | (ki/kg)
1 2.65 22.8 10.3 33.1 2,062 | 6",2015/1112
2 11.00 16.5 135 30.0 1,890 | 3", 2015/11/20
3 6.50 18.8 12.1 30.9 1,955 | 4", 2015/11/27
4 3.80 19.7 10.6 30.3 2,033 | 5", 2015/12/04
5 2.25 20.8 10.1 30.0 2,019 | 6", 2016/5/27

TERD « 7RSS I IREERE E T A (NCG) & & E 720,

i} 3000
) L 2500
g Lt .e,ﬁ....... .............. : o
{ ‘ ............... L LETTT I [ ?D
% ‘ b X | e Steam
: )
IR R e S A 8. 7 8"
3 30 s Y S r 1500 z ater
: [ 8 | 4 Total
[ . 7 E
i oy | [ 1000 * | * Enth
..... ......-............ [
gt [
_____________ AR e S S r
10— B -
0 0
. s 10 1

Wellhead Pressure (barG)
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LA-10D
No. | JimJE | &R EVIN GFt | Hexvpve”
(barG) | (t/h) (t/h) (t/h) (kJ/kg)
1 3.70 22.4 27.6 50.0 1,574 | 6", 2015/12/15
2 13.20 16.3 26.7 43.0 1,571 | 3", 2015/12/21
3 8.30 21.1 24.1 45.2 1,693 | 4", 2015/1229
4 5.60 21.3 23.2 445 1,676 | 5", 2016/1/05
5 3.25 20.5 19.7 40.2 1,691 | 6", 2016/4/1
HERD - ZRKUEITITRFEERREYE T A(NCG) & & E 720,
60 r 3000
50 n F 2500
N I rem e .|
--------------------- | I
£ % A& 2000 _
g @t et LR I o
3 30 <+ e A 1500 7 | " Water
E R - PETL L R (e [ g 4 Total
g 2 ..._.!...v.-. A . [y 1000 | ¢ Enth
............. N
10 L 500
0 Lo
0 5 10 15
Wellhead Pressure (barG)
FEBERE AT A RSy
ER[PORE NCG #H% (mol%)
(wt%) CO, H,S Z D
7 94 5 1
BOUKRSy
pH TDS Na Cl T-SiO2
(mg/L) (mg/L) (mg/L) (mg/L)
9 4,200 1,100 750 970

TFAET - TV T 0 ik LA-9D HE I EEHl

LA-9D:1960 m, LA-10D:1960 m, LA-7:1896 m,
BER XA 1y 77 F:1904 m

S ¥ 18 °C, i 35 C. &Mk 5 C (M uay 7T v MR
Kt 80 kPa

JL 40 m/s

PR & [ 1000 mm LL b, Wi 6 H~9 A, /N 3 H~5 A
WHEIK ML (BT e cenhiil1s)

EEET 15 kV

JEE K 50 Hz

BeE B0 OFE (BLRRERMN D 650m) 2B\ T

/5-(06:00 to 21:00): 55 dB
#%(21:00 to 06:00): 45 dB

il EEP 76 D1 A AL A MRk

JICA




T F A T [ A i 0 A 7

=

Y SR, R,
CRL— B A L

B TR

T AREE. BUKETRE
% TARTREVK IR E

K BukH B E KE)
R 15kV ElEHR

Hi# . Google Earth 2145 U CRRA1ER
3-2-2.1 YU HBEVGR B R OMERSELE (LA-9D 35 L TV LA-10D)

#F 1 BokRTEE
# : 1skvBD S

¥

Hi : Google Earth |24 L CRlA F1ER
3-2-2.2 BUKBEITEE & BER OB L— b (LAOD b1 vy T FET)
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it A A R

o Google Earth |2 1% U CAl AR
X 3-2-2.3 BILEEGOEKL— (XA uay NI vbEILH LA7 £70)

AK7Zvv s b TERAT LR FEERH LY

T #e 3-2-2.2 1T,

ERRAEORA BT 5

BRI RO

# 3-2-22 ERE&M

HE LR E AR FEATN R AT
JE e $ 50 Hz 50 Hz 50 Hz
FH 3 fH 3 tH 3
I BT 16.5 kVac 440/253 Vac 125 Vdc
INREEIE 15 kVac 400/230 Vac 110 Vdc
EA L ATETE 125 kVac 6,000 Vac 2,500 Vac
P FH ) 6 Jcit R 50 kVac 2,000 Vac 500 Vac
PEH R [EREZ 3 - -
R PR o e /) L 500 mm — —
FRF At f N R A 900 mm — —
FAR AR S

—f% 5.0m — _

18 6.0m — —

KB 55m — —

Hi# . EEP 26 OF# % FICHAE R ER

JICA
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(2) RAAEMT

3 3-2-2.3 12 2012 £EA 5 2015 R E TO T ¥ X Y VBT L O L BT O Fe KERAR K
Uf 2016 4ELARE 5 4RI 0O AR KB B T2 779,

T XY )VEEERT 15 KV AL T HIEET A R SRR E B T2 0 2019 4£1C13 10.91 MW & |
PR 1y N7 2 b 7.3 MW & BT A R R 3 MW 2 CZHEATRE CTh 57
B AR TIXT NV b T U B NS T X Y VEEFIM O 15kV BLER E . T
XY VISERT 132 KV BESRN D O E I DA A2 B L. BEFO B PR O AR DR %
L7,

SR ORER, BERR 15KV EEMRKL 0T & IV VEERT 15KV #geid, B/ S =y b
77 v MEET O AR EREELE LWL T 2R TH D Z LN mhol,
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TF AT EGL O B EE ] Rt
7< 3-2-2.3 Demand Forecast for the past 5 years and next 5 years
Substati Voltage New Year (MW)
No. on kV) EEPCO
Name Zone 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Adami 15 | South 668 | 7.09| 750| 827| 894| 957| 10.18| 1091 | 11.76 | 12557
Tulu Eastern
1 | Adami 33 | South 000| 000| 000| 000| 000| 135| 149| 164| 18 | 1.99
Tulu Eastern
Adami 13 | South 000| 000| 000| 000| 000| 000| 001| 023| 044| 066
Tulu Eastern
Butajira 15 ij\“em 342 | 372| 454| 525| 590| 650| 7.00| 7.75| 849 | 890
2 | Butajira 33 X"Xﬂem 202| 220| 268| 310| 348| 384| 419| 458| 501| 525
Butajira 132 XV:Stem 000| 000| 006| 014| 027| 039]| 1291 | 1411 | 1546 | 16.81
Assela 15 E‘;;‘tt:m 982 | 1042 | 11.02| 1215| 1313 | 14.06 | 14.96 | 16.03 | 17.28 | 18.47
3
Assela 13 | South 000| 000| 000| 000| 000| 1.35| 149| 164| 18| 1.99
Eastern
Sr'f’hem 15 | Southern 1875 | 19.41| 2295| 2598 | 2868 | 31.21 | 33.68 | 36.50 | 39.73 | 43.47
S.Shem
4| 132 | Southern 000| 000| 000| 000| 000| 270| 298| 329| 363| 397
ShShem 132 | Southern 000| 097| 240| 470| 68| 88 | 864| 853| 853| 853
Alaba 15 | Southern 338| 350| 414| 468| 517| 563| 607| 658| 7.16| 7.84
5 | Alaba 132 | Southern 000| o000| 000| o000| o000| 135| 149| 164| 18| 1.99
Alaba 132 | Southern 000| 000| 009| 023| 044| 064| 062| 062| 062| 062
Awash 15 | South 5690 | 604| 695| 704| 761| 815| 867 | 929 | 10.01| 10.71
Eastern
6 | Awash 13 | South 000| 000| 000| 095| 231| 448| 655| 863| 863| 862
Eastern
Awash
iy 15 | SEMERA 384| 38| 391| 395| 399| 402| 406| 410| 413| 417
South
Koka 15 200| 308| 326| 359| 388| 416| 442| 474| 511| 546
7 Eastern
Koka 13 | South 000| 064| 160| 313| 456| 591| 576| 569| 569| 568
Eastern
8 | Elala 15 | South 689 | 731| 774| 853| 922| 987| 1050 | 11.25| 12.13 | 12.97
Eastern

Hi#t . EEP Strategy and Investment Transmission Substation Office
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€000 kVAsc

Adami Tulu 132 %
132 kv 0.75k8 5142k 2
e \” ¥
¥5054kN $1247k%
Ope
T\ 170
XX 12 MVA ( :T:
Y > 25 wva
./
Busll s XY s
33 kv 337 Ldams Tulu 15 .
19 kv “"..
éﬁisf-ku P
7
1;5‘1::5 [] [] > »
-\!J g,ﬂa
Pilot Plant 33 ”..qu 3 .
15 kv $IEI20W | 36320N 11.524 MvA

) 169

A 8 MvA
s
Pilot Plant 11 V| Wellhead S5 1% o
11 kv |47300%m o 1504
1‘,0
$7300%,
£7300x%
. ~)
P PR cablel
S,
\ T71
KX 0.1 Mva
./
I\
Buals |/
0.4 kﬂ
\
F
N
Lumpé
80 kVA

i - EEP 2> 6 O 2 FLIZ A& ERK
3-2-2.4 JEBARE(2019 4F) D 7 (BT O 78 AR R 1 L)
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T F A 7 [E O B EE

e A A
>
Q ¢ . KVAs
Aam: Tulu 132 E:]
s & ). 75k —
T¥ HJ 2 w
l;?-Gikn o
Ope -
A 12 NVA 8 v
. - MVA
?‘." # 537 fdams Tule O
| 1% kv #2710 a u‘“
50 55kw g
: . Ve
=/
Lump 3 1 |
MVA
¥ u ¥ 5.7 ~
v Plant 33 ""‘f‘ 3
S kv » .'_.':" Sk 11.524 MVA
i[J i Sw
TS
A & MVA
v _— K We llhead .
41 *
N "G - 2
k ]. )W e ¥ P4E54KN 3
$46 540w
0 |
-
| 17200 bgey
7300kn |
" e I -
0 MVA
[
busls |/
0.4 KV60kn o ) w
Ll
|'k;‘
Lumg &
VA

JICA

3-2-2.5 JERHIF(2019 A7) DRI (M ZHL 1 8 FE Ak (i A )
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G-o—
R &

|

|
Adami Tulu 132 &]
K i

132

l X oS MVA
Bus2l L LlJ
313 kY Adami Tuln
k Hcb
s
l $.784 %784 18,48
-/,
Lump S
T MVA o &
0§ &
P Plant 33 . 4
X 8.06  |aa.06 1.52¢
4
4; 3 19.95¢ %
TES T
X L K‘A D
P Plant 11 [ 5 I:‘ Wellhead 33
| 3 23 J.11
lk l‘ 4.2
2.6 ’-l $.883 LY
ta ]
Ope T68
A & MVA
4
'F'?m ?L ] _ able
_',‘!!-.l.l
Coxe®-6 KV|§6. 76
——
Lo ot &
XX 0.1 wva
Busls
4 KV y3.03
3
’.'.:-;""
&
'..\..-;‘o
kVA

Hid © EEP 2> 5 O1F % FIZ A M1ERR
3-2-2.6 EBAFE(2019 4F) DA B IRAE (BT 10 5 BB i (i i Hin i)
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& 3-2-2.4 Specifications of Circuit Breakers

HH FEAE R LA TR AAR ER
Adami-Tulu Substation 5.4 kA 15 kA Good
Pilot Plant(15kV) 4.5 kA 38 kA (1000 MVA, 15 kV) Good
Pilot Plant(11kV) 5.4 kKA 26 kA (500 MVA, 11 kV) Good
Wellhead Power System 4.2 KA Accordance with the calculation | N.A.

L - EEP 7 B O & A A A M ERL

JICA
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(3) ZfAitim

AT v =2 b OBAIE FUREREBAR, HT0 BB, 2B (15kV BLERZ F 1)
CRBI SN D, AFHHOFREERM U A~ Z LT OR 3-2-25 IZ3F, Hiz, Fifii O
AEL T 2. @OFEITTT,

3% 3-2-25 HHMEHEY X b

Gz

Bt 4 Bifi7 B
Ty | MES
1 SRWIN b
1-1 AL E K 1
1-2 ARKEE =K 1
1-3 BUKELE =X 1
1-4 L —H K 1
1-5 <KRFE>
1-6 AT T IN— Y 1
1-7 ARKUE T E =X 1
1-8 T — & LU X 1
1-9 RL o BERST 2V 1
1-10 AR R =X 1
1-11 AE- =K 1

1-12 <RFE>

1-13 TIy b T r—h, THE— B
1-14 Bl AR — K

2 RO ERE

2| B

2-1 A — B R OVl

2-2 = PR A L —
2-3 HlS2 HER O

2-4 BBENS:

2-5 FE R S UMbk

2-6 T ra—Yy—

2-7 AT 28 R

2-8 i JE B P %

2-9 AR E BH PHER i

2-10 [ERNEER ]G

2-11 53 OB AT & 2 5
2-12 H— B R AR
2-13 e YRR e P S
2-14 I —7 v

SEE Br | BE| B | PR PR B B | B | B | 20| B B
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iz ﬁgf e X2 B
2-15 A S = 1
2-16 &JE A — 7 L R O s % A =X 1
2-17 g —=7 =X 1
2-18 == (= 7 ) = 1
2-19 o R s AR T =X 1
2-20 <RE>
2-21 P oy 1
2-22 <RFE>
2-23 AR = 1
2-24 =7 kLA X 1
2-25 R B % 2y 1
2-26 WEE TR 2y 1

3 B
3-1 ESEEE 2y 1
3-2 15 kV BAPAR I = 1
3-3 15 KV 47— 7L J OV 45 3% 4 = 1
DL1-1 | MiBREIAAE T A AL v Tt & S 2
DL1-2 | 5] & LBUREE: %5 2
DL1-3 | B¢ FERURHE = 3
DL1-4 | 54 Bt oA 5= 4
DL1-5 | [fifsRBIAFE s 7
DL1-6 | BEaxdtE~oHi X 1
DL2-1 | #E# AAC 95 =X 1
DL3-1 | VU R+ 2y 1
DL3-2 | 1 iR pR A A 738 = 1
DL3-3 | f§ 1Bk E % X 1

FH - FRASRS R A B A R VERR

JICA
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1) PR B

VEOKERE R ORERL & 3% 3-2-2.6 [T, £ 7. VKSR ORIRERK () #X
3-2-2.7 12, BILHAHEOBEEREKEK () %X 3-2-2.8 277,

2 3-2-2.6  VRKEIERR I OAE AL

| B& e

TR 1 | £EFEH 2 A (LA-9D,LA-10D) D/ —X £ TO/RE . #7
., A, RE. VR — b

KRB 1 [ EE. FRGELF. A "2 (BEEORESH) . 7 7F
Y —7 4 A7 EAKUER A BHE RIR, VAR — ME

BOKELE 1 | B —2 i@t E CORUKE TR . . B, R
B, PAR— &

TR —% 1R [ A AT ey NS 7o vXL—F BokZ o7 (BEL
XA — B W) | BuKptEEt, SR, B RIE, AR — b
e

ALY T IN— 15 | A7 F 83— B, 7. FHE, RIR, VAR — NE
RAE A — D —FWric K %)

R & 1 | FARKEK LI, A NRF, RIS

gﬂv—&vaﬂ 15 | ARNCEASI TR, Bukak Uap, BEAE . PRIEZE

TR

RS 2 150 | R, EBbbk. B, IR, G (LA-OD BERyh 1 Lt
—, KR T v F—EUHERTA LD R &
LA-9D #ukihs 58 ol EICiE D, )

R et 1 | EARKCERE, Bk, RIRSE

AL 1 | EERES, JEI8ESR. MERER. L-ULI[Ea. FHavit
HEE, FHEM RS

7T T F—h 23 | SRS IR E R ORIEIC L B e R 8, R, BEE:, Bh 1. T4
&

miEEE 1K ﬁ%i%%@%%%%;ﬁ%ﬁ%\%Tmmﬁﬁgiﬁéﬂe
)

T H 130 | B - as - BERR O FERE . AL b B AL B AR — B
H L N— |G

Pl T3 10 | ik, BRBREL S

bR - s - BEEE | 1K | AR B O K ERB R L OV O FEREER A L. ASME
B31.1, ASME BPVC F 7= X[ % O [E BRI HEIL T 5

WEE S, - oM | 120 | wEA T N—y | REEEERN RS, B T A

EaES B 120 | REHE - X (BE -« b RN REE RO KR E D F)

~=a 7 VH 1 | ek E, Eir~v=a 7L, B~ =2 7L

B SFRIEE - 58 | 15K

7 A 1 | EEP ArE

B« FRARE R 2 SRR A R
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i existing siencer

| 10"
i v ! 1o

- thermal pond

| LA-9D wellpad

i
T
L &g by

i thermal pond

existing siencer

2 3RMRERE
7% EEP BRTFERIE OIS, BulGhh, LA-7 BLT
BXsan 0o b3 ME Bl B JEHEN ')

separator

turbine ex haust
siencer ‘

Pilot Plant

reinjection w el
LA-T
i0r
107
t N
1
g
1 \l N |
new reinjection pipeline (about 1700m) restriction orfice
(if necessary)

il : EEP 205 OfE . BLHEHA 2 JL ISR A 1ERR
Xl 3-2-2.7 VRKEERRH O SEMHERE (R2)

JICA
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Vv e Al e anira

REBE1 (HE)  BENOXEZRRERT S

iR Eoips]

from Wellhead Power Plant

87 gate valve &7 check vale

from Pilot plant

ey A I AN A ;iﬁ _E@”

500 {Cementing)

VaSit B BR
(N 4Ry 7" 3V M ERRERETIC
EEP =& AHIENBE,

H - EEP 226 O, BlFiAr 2 A Rk
3-2-2.8 EoH LA-7 Mo ERERRR (%)
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2) YLAZEEBRAN

YU S B ORERL 2 3% 3-2-2.7 12,

BERIER %K 3-2-2.9 [T~ T,

# 3-2-2.7 BN FERIE O
FHIEH B L
B — R 1 | I N7 Ty v a FROBPLAFERBEEAKR Y — B,

-
THRKE A b L—T TERKUES, IS ST

Z—bE PR A L oth— | 1 | B, L BHE RIE. AR M ED, EARKE LA
AYA Lo —%fhnd, mS10mllbedoI L,

H— B LV A 10 | hE o BWARCT EFHMAR ST, WmEER, H A
PHHEEE, R b L—TF 74 L KOS R B S T

TR 2 1 | (FEHEA—T—Hc X 5)

J& e 130 | BREMERIEER,. 77 LA ORARGA FEERSETe)
b L < IXFF IR EAE &, K ARAEE T

Trra—Yx— 1 | #—EUREEOE OMBEER A M L. W - WEENS
PR A R L, BRE SR b0, SREIEIEEDT
DT+ 72 NERZEM - BB - R7 2R3 2 2 &,

FTNZE E s 15 | BV A %X 6.6 KV/400 V FEIEZ8EES 400 V5% D
2y TS E S T

i JFE B P2 18 | BV &REPASHIE 6.6kV A A v F X7 EKEIT 12kV
W, WriKER RS E S 1), AR, BFEREE T

{EJEBH A SR 1R | BN BHE 400V 2 br—Lt & — EREE
500 V

EEREE (Ny T U— | 10 | ERN@BEMASHR A AC 400 or 230 V / DC 110 V £+

BTy AR . A¥igr, Moo SHEReE e, & Em, Bk &R,
B A oy AR A T

5y BRI EE BLHIAE & 2 7 18 | BRARBHSER 7F 0 MHEERE, 75 MEREE

K — B T TR AR 130 | BN RASA A & — 2 U ERRE . AT SR EE,
HENEERHEE. 77 > F OPS BEAE M OMESFY — L& T

M, AERR IR 1 | ERNGEPASI B T R L OV 4 PR E L O
A7, RS —VEE T

HIEr — 7L 13 | B — T VRO ES EER~ B, T
eSS 1 UHET g ~ AT NS FE 25 52 BRI i aa ~ F A E4R)

P 4G 10 | Ay vaZ A7 i, ST s LT EeE

KES—7 VRO E | 128 | B0 —7 VRO RS (B PARS ~ A fT)

g —>7 1 | A 7 — 7V RO g b

HilfHE (=27 7) 1 | %R, HS 7 4 V2 xR G

1o R s 1 22 130 | BER A vy 7T v b XY OEbg AR
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T F AT EHL O HEVR EE E HEfH R A s
FHIEH KB M2
PG 130 | VR, B - kSORENGR, EEIEE (LR, EEIA—
A—HLEZ L D)
B 1K | r—=7 AR OERE. 2Ty b, TRy 7 A
=7 kLA 1 | =7 r—7 /v b A aAR—
R BT RR 1 | 1PN O BRI % fi
B R 12 | HEPIBEE B
A 1 | & B MR, SCRrEE. W T /N PR
H—4]
ST 130 | BERRALHE, hooBERE. ZESRPhinE - ARV R - AR
v NEERE T,
AT 150 | Wk, PhalRie o,
AR - BT - BEER 13
THAESD « AHLH L 18 | MEHART =y RIEERRRERES . Rk TH
S e T 130 | BERE - X (RUE - i TRNCREEMORKREZ S5 H)
~== 7V 1 | Bk E, Eiiv=o 7L, RTFEH~ =27 b
HEEAORSTRIGR - 55 15K
TR 13 | EEP &
HH - FRASRE SR & B A R ARk
:
. P
— = - |
{0 comecwe L —
- E
-t
To Distribution Line Foame -
o = m |
n__.%tjP
i FRARIERR
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3) AR (15 kV Bl H = 5ir)

i

IR DRERL & £ 3-2-2.8 127”7,

# 3-2-2.8 LR OMERK
FHIAH B EEE

FEEa 1 | BV A H %R 6.6 kV/15 KV A EZEFELRL KB EIZ SN T
X BEIEEIEIC & D) 15 KV£7.5% D AT & v FUEIEE S T

15 kV BHPA%E & 1 | BAVE &JEEASUE 15 kV AA v F X7 EREIE 24 kV K
Wran, Wrikae(EEE S ), ARkds. MEHREFET

15 KV 77— VRO | 1 | EEJERR~15 kV BIPARE~BLEBR KRG 7 A AL v F £ TDO7

X i — T BRERY = F L AR E =L — A =T A v F
W7 — 7, EERR AR

MHRAARFE T 4 v A4 | 2 | MR H BURKE, Bidets, BEHili, 714 > 21 v F | WER. X

v FF HiHR, 7 7 A = —T PR — b

5l & @ LRI 230 | Bl&EE LA T RN, Bet . X7 7 A "= —7 % KR— |

R A BEAHE 3 | Bl&i@ LA T AU, ek, KRR, Yo7 7 A = —T7 14
R—k

B BE AR 430 | glEE LA H BURHE, Bidts, SCHfi, 7 7 A "= —7 1
A=k

it AR A 7| MR H RURRE, ik, KHIBR, 7 7 A N—F—T PR —
X

BERRHERE~ DBt 1R | UG, A—AT A, Yoy T A, slE@LHZ 77, B
T HT—, AE—TT—

B AAC 95 150 | ZRZEEM, 7V JERER AACISMmM?, 2400 m

RS 10 | BRI, 22kV ELEEMEA, 7L 7 — AKX ¥ A

1 A AR A 150 | #3722 kV BRI, SIEOXs 707

57 HhE 2 130 | A ALEEE A, 18.7 kV ELEMEH. L7 —2a ¥ A

KT =H 120 | BRAeSLmE, TMoTHERE . ZTEARPIIMEE - ARV b - B ARV M E
Ete,

AT 150 | ek, PhRmikeai,

ARBR - R - EES 15K

THRESD « ATHLH 10 | MHANT = RIEERRRERES . Rk TH

FEAR/ S R F 10 | A E - Kim (RUE - b RN EE O AR 21525 55)

~ == TV 150 | Bk E, Eis~v =27 b, R~ =271

HEEROR TR - F5E 15

HEL - EEP 225 DO IF .

A % SR AR A R AR
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T F AT E GO B A e fif AT 4
(4) BEAF BT
1) EEREH
K7y =7 NOFEEER %3 3-2-29 (TR~7,
7 3-2-29 EEHA U A b
FEAE o .
w5 o R 2 [ | I ] TR E 7 1T % fF M
=
XM & :62m LA (LA-9D). 105m LA
A (LA-9D. LA-10D) 7»
o E(LA-10D), 75 m L E(ERL—& A
1-1 | “AHRACE AA | BAR 1 | &L —& F THIE
D NESE)
KEE%ET 5,
EJE : Sch40 LA 1
T RU—FDBHORET T
Y XKHES :33miltk
1-2 | RxEE HA | BA 1 | > hET, EGREREE%T
EHJE : Sch40 LIk
60
oL — &5 BERRE T
XKEFE & 1 1700m Lk
1-3 | BukElE AA | BA ) 1 (LA-7) £ T, #HiEEUK &2
# 4 X : 8inch, Sch40 UL I
%I 5,
iV N VA Ly N RV N o O/ = IV HE AR (A - BUKiREG
1-4 | L —4# HA | BA | B —# 1 | Filk) 2R & BRI S
Iy BEZhER 1 99.995% L) %,
o ] _ HER S KT - Al %
1-6 | AT T 8— HA | BA | OS5 : 0.02 weight% L T 1
RET D,
PLOMBREE T R R
v 7 LT HE B ERRLN
LApEHE, fEARE ¥ —
i . 77 : 6~9.4 bara
1-7 | RRJENFEHER | AR | BA | 1 | BEVHER YA Lok
PR : 43~66 th
T &L b, BUERHIZIEK
RRIEADB NS RNE ST
éo
TR —HZ LYl JE77 : 7EREHE 900 kPa (abs) T L—Z BRI~ DO
1-8 ) AA | BA 1
A 4 REE K174 C SR ERIT 2B,
1R © 10~70 °C
o LA-9D St D E K i (=
19 | RLUBERVT | BAR | BA | & :90m Lk 1
_ F o T KEBUKEVEIZED,
A& 0.6 m¥min ULk
FE R R O PEREE BL-CHT R T
o J£77 : 6~9 bara
1-10 | ZR5i it HA | BA | 1 | DE=Z) T DRDICER
i 43~66 t/h \
SmEZEHET 5,
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TF AT EYL O B E e fif AT 4
%) L . \
5 F# 44 ]| E ] BEVANAR: ERnt: 95 (e ERERED)
=2
IREER R - BB E721X RTD fLA% . o -
o VARG 5% D TEfR IR REfE
R TR ETeZ & i o o
1-11 | FHEEERN HA | BAR B ) ) PR OVEREE L D 7= 8 G- HE 5%
JENFER : TV RVE, XAV T )
) EEFHET D,
LFEIINe—% A7
CHRRVRECE Y AR — b B 182 m 4y
sk
ALECERY R — b B 35 m Ll
1-14 | fE Y A— b HA | AR - BliE % X F59° 5
HAGE TR YA — b Bl 1646 m
LAk
B BRREREY AR Y — v
‘ HBGK K 2> TREKE
2-1 | X—E U RO | BAR | BAR | ) EH# 5,000kW, LA-9D &N LA-
BRENd 5,
10D {5 FH ¥ 2,600 kW
Z— PR YA T MR KR — v UHERIC L AR
2-2 HA | BA | o .
Lth— S i bEE 10m Ll KT D,
TR 7w LR T AC BB _
- & — B SR DS D
i
2-3 | sz A HA | BAR ‘ o o YR ONC N & R -
FEFHARL 7 mLRAR 7, DC EH)
HF 5,
TR e
TR
U AR E 15 [ SRR
JE A - IEC, JIS. BS. JEC £721%
RIS 34K B
BLO M — & > OBRE) ) %
) ERAE 6 MVA o =
2-5 A R OV HA | BAR T HOEHME T LEEEAT
I : 6,600 V .
9 o
REEEER . T L R E T ERE
WrA7
W IT =« KRS £ 71377 DC &
R
R RO R ER
i KRS - IEC, JIS, BS. JEC F7i -
BB CRAE LB AT
[R5 34K B
B WNHIHE I 5 7= O T A
2-7 | BTN AR HA | BA | EFARE : 300 kVA LLE
EIEFRTEEL 400 V £ TH
JE e $ : 50 Hz
ET 5,
1 REBIE : 6,600V
2 REIE : 400V
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5 F# 44 ]| E ] BEVANAR: ERnt: 95 (e ERERED)
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TS BAMEER, &R PASHE AL B FEMERZS, FAESRAY
6 IEC, JIS, BS. JEC ¥721% g —F—, FTNHEEZRT 1
2-8 | LA AR | BA | [FSEHK — & — EEUEEN. RIEEEE
EREE : 12kV UL E RN B E R T
TERE AL - 50 Hz %,
A BNIEEE. &R SRECE AR,
H =7 FERE BLOFEERMITN AN, ¥
) MR IEC, JIS, BS, JEC F7z2i% AR, JUHEY A, BE
2-9 | SRR PHRR A AA | BAR
[R5 34K o=y MEE R HA RO
A71: AC400V +5% BHEMHRT 5,
Hi7 : AC =#H 400 V
T BANMAE, SRR, AV
2425, K2 T ERE BTN T L 2 DE
o B 1EC. JIS, JEM, JEC F 721X ERGE, HEmh, ERY
2-10 | E R EIERA AAR | BAR .
[ERYEIE:S A, B EERAEE S
AJ1: =FH. AC 400V +10% 5D,
Hi/J : DC 110 V( + 3%)
R BANAEEE, 4R PSR AL
iE A HAS < IEC, JIS. JEM, JEC F7=1%
[Fl S B AR ETST L FPOE—E
2 — B TR i . . .
2-12 - HAR | HAR | AT SRR & — B E RSP FEEHEDERIEH 21T 5 72
1
=" fe. BB o — LR, % DRET B,
EREEEREIERE. 77 » - APS HhE
OFEHIMHE - REKEEZ AT DI &
R BANAEEE, 4R PSR D
B - 1IEC. JIS, JEM, JEC £72i% )
PO BRI R O E AT
T AR A T AR R [ ZE 54K
2-13 HA | BA . PRTEER SR O TR
it AT LR - FEEMSIRERERE, T ) o
BOREZIT,
EEFRRERSEE, 8B B EhE I RE
LEOTHIE - REEREE R THZ L
TR IEC, IS £ 7-ITFS R
6.6 KV ARIER U =F L iffafg e .
i BN 7Z v "NOHRESr—7
SV — A —T L Ay F AR,
. . i L REHEETICLD) RV
2-14 | WES—T Vv HA | BA | A v X E~WET— 7, #RIAET ) -
A= TOVAT IR e R AR
HHTZ &
DI=DFHET 5,
T~ T EAE M AR O K X 1 60
m(=F84y)
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T F A T [E T 0 BV A Y A A R
%) ) ]
s B4 22 ]| S PE [ BN RS E YA EE: 959 A E Y
A FEERRIC K D A v v = b BRI BEHISR A~ D HAE BT I ARF O
2-15 | HEHiILE AA | AR | #6802 & KMENLD EH-Z A ELT
HHERBEHIARGEDE ¢ 1664 m2 DL | 2z 5,
WM C IEC, IS F 72X RS
516 EE7—7 VR S 00 600 V BEEAR Y = F L R e B R Zg w0 & OB B 8¢ oo
gl ST =R =T A EREA, BAM OB I ET O,
R CTH D 2 &
WM C IEC, IS 72T FSHE
. B 600 V 4UER U = F L Uk e BT F 8 R M OB 1 ki~
2-17 | Hl@Er—7 v RA | BAR i . . .
SNV =R =TI Ay FHPER, D — T N AR T B,
R CTH D 2 &
BHRE 2 VT, LD ER
2-23 | BIRE AAR | BA | HELERE - WA A ot iR i B OV Kl 3 A o —
NEHRT Do
=N A HIRE LA KOS Tr—=7N A EZANT, T
224 | r—T N b LA A | BA | v7, =7V 5K % 50%L T &3 H 56 B AR M ORI & 3R
5Tk, My —7 VAT 5,
A BANVHMA B G, AfREY >
T UL E AT
WS - IEC, JIS, BS, JEC 7713 BRI AT R TR A LTz
EES-ENS B HEBERICHEGRT D2
31 | FEEE AA | BAR
TEREAE R ¢ 6,000 KVA W, EETEARTELE 15 kV
JEW 4k - 50 Hz, —AHH ETHET D,
1R « FEEMEL I
2 REE - 15kV
B BAMERE, &R SRR B
MM IEC, JIS, BS, JEC F7z21% REMICTRELEZENE
3-2 | 15 kV BABAR HA | BA | RS ERK 15 kV EEAR~RHESRT D
I 16KV (7272 L, MRfEERIT 24 kV) TP ERET D,
TEREJE B - 50 Hz
WS © IEC, IS F 72 1RSSR TAERR~15 kV B Rf ~
a3 15kV r—7 VK S 15 KV ZEfER Y =F L Uil e =1 BlAEMAIG 7 A VAL v T F
UM Hr ik fi — R —T ) TOMELEr—T NV Higk
15 kV BRI E~EAFELRE S :30m Do
PR« FR A RS 2 B A A R AR Rk
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T I A T EYT 0 MR TS
2) FlEEERE
BLEERX (i DR R IE H 9 D ex Gt Sk 2 3% 3-2-2.10 12/~ T,

% 3-2-2.10 15 kV ﬁaﬁéﬁm#*#

HH AR

= 2000 m UL F
KR

AR 5 C

1 LR 25 °C

EIRE 80 °C

ot R HH IR 50 °C
JEl 40.0 m/s
JEhT B

HK 56.3 kg/m?

R 163.1 kg/m?
Huit /) 400 KN/m? (Bl ol 5R)

L - EEP 70 O, s R 2 B S A A M ERL

(@) FHMEE
BLAEMREIE : 15kV = 5%

(b) JEIEK

50 Hz (49.0 - 50 — 50.2 Hz)
(c) H#H%

[EL P T HiT R
(d) FFHELL

IEC60815 lLight] L ~/L
(e) JE Kk

15 kV (28T % Bl B fis

o TSN D,

HA I

[ZODWTIREEARIIIZIE IEC Btk L < 13FHY4 9 2 Bkl

® EEITHEN 15 kV BHPHRR (D CV r—7 Ve T4 VAL » F &R T, 15 kV #

He~E %

o EMRITECTARRLE L, MEKOBEN NS EEU EHEDMHER,

JERL . 5R A ETRARKE D B IR 5

LA B

® kXM oy b7 T b 15 kV EEMRL EHR 2 M) DOFE—EIE~T A VAL v

Faifkm L CHER T 5

® HrBIEL N BRI A n Y T T U MG - S D T2, 4

ERITNT 7 A N—=T =T N AT 5
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15 kV B #E s it as RS AR 2 2% 3-2-2.11 127”7,

7 3-2-2.11 15 kV Bl AL S A 1A%

No. Items Specifications Q’'ty
1-1. FERE(ORHE)
1) A H # A 7M. KPR RELE
SO (T4 v AA v FAHE), 1 Bl 2 X
2) & AHL BRI LB
3) Tk 2K 12m, K, 260 mm Bl E
EIDES 600 daN UL E
1-2. FERE(ORHE)
1) A H # A 7M., KPR RELE
MitaERE:, 1 circuit 2 &
2) ME AHL BRI LB
3) Tk 2K 12m, JE#: 260 mm LI E
EIDES 600 daN DL E
1-3. FERE(ORHE)
1) A T ZA TARKE, KB E
B FEAL (2-30 °), 1 [EI#R 3 X
2) & ARHL BRI LB
3) Tk 2K 12m, JE#: 260 mm LI E
EIDES 600 daN UL E
1-4. ERE(RAE)
1) A H %A 7RME, KPEEEELE
A4 EEFE(30-60 ©), 1 [HIfR 4 5
2) ME AL BRI LB
3) Tk 2R 12m, JEEB: 260 mm LAk
4) Tt E 600 daN UL I
1-5. ERE(CRFE)
1) A T ZA TARFE, AKPPEREE
gl LIE (0-2°),1 [E# 7 X
2) ME AEL BRI LB
3) Tk 2R 12m, JEEB: 260 mm LAk
4) Tt E 600 daN LA I
2. R
(Conductor)
1) A AAC 2,400 m
2) ~Hik& 95 mm?2, EN50182 (BS215)
3-1. B RS
1) 8 H B : IEC60720, IEC60305, IEC60383 %, L < IZ[F&E ik 48 X
2) = DR
3) ¥ EEE 1480 mm Lk
4) ME s RERR
5) #E : 1 {E/FE
3-2. HA AR 5138 9 X
1) i H B : IEC60720, IEC60305, IEC60383 %, L < IZ[F&E ik
2) = DS, A=Yy R
3) VAT PR 1480 mm LAk
4) Mg s b
5) ¥ & s 4 8
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No. Items Specifications Q'ty
3-3. BEE 2 X
1) i H B 1 1EC60099, JEC % L < IZ[FISE MK
2) s DR RLREE AR
3) EMEL :18.7kV
4) M8 | REaRE
5) H&E : 1 2ER
9. i 4
1) A ‘U BT 21 K
2) MY D VRSN A > 8
3) &  BIRE /5] & 3@ UM A BRI RAE 2,500 mm
10. i 4
1) B L AT 4
2) ME COUSTRLHESR A > 4
3) i DS FRGREIR R O T A AL v F . 2,500 mm
11. FGA VAL v F
1) A D AR A EEER, IEC62271 AHY 2 X
2) EREE : 28 kV 50Hz
3) ML o P BB 50 KV
EA OV ATiFE)E; 150 KV
12. AR
1) i A :BS 183 Y 18 K
2) K D VRELTRER A SRR
3) FhikET) :4.31 (kN)
4) ~HE :9.6 (mm)
5) iR 2 7/3.2 (No./mm)
13. B
1) 2R 2
1) A XY T HAN =T
2) EMEE 122 kV
3) & D ERERAR: JEJ) LOAKN LAk, E£E 26 mm DLk
2 2 i
1) A= LT BIARK
2) MHE D R
3) & :09m ULk
14. K7 7 A =Y
1) A AR AT & [ E A R 18
2 ME D ST GRS, VRIS A v S
3) BEAMEIIIEL) | BABIERIEE A v FHIR
15 FEE
1) B 21m Mk 26 X
2) EfR DBl LA 0.8 m, BRAEEHS 0.9 m, BRAEMBIE
O 1m 2Lk
3) arrU—LhE :10cm
4) HOHIABEES :2m Bk

HER - EEP 206 O1F#HR, AR A 2 25 S A MR
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15 kV BLAERR (IR — T 2 &% 3-2-2.12 (TR ¥
# 3-2-2.12 15 kV ECFAERMRERIEA — R %

No. [tem unit Q'ty Total
DL1-1 Termination Pole w/LS 2
1| Pole pc 2 4
2 | U-cross arm 80 x 45 x 6/8 mm pc 2 4
3 | Big Collar pc 4 8
4 | 15 kV Insulator type LA pc 3 6
5| 15 kV Pin for Insulator type LA pc 3 6
6 | L-cross arm 80 x 45 x 6/8 mm pc 2 4
7 | L—cross arm fixing long bolt pc 2 4
8 | L—cross arm support pc 2 4
9 | 15 kV Insulator Pin for earthing wire pc 3 6
10 | 15 kV Pin Insulator for earthing wire pc 3 6
11 | Small Collar w/ nut & washer pc 6 12
12 | Ball eye 16 mm pc 6 12
13 | 15 kV Disk Insulator pc 12 24
14 | Socket eye 16 mm dia pc 6 12
15 | Strain Clamp 25 mm for 95 mm2 AAC pc 6 12
16 | Parallel grove clamp pc 3 6
17 | Line switch pc 1 2
18 | Pin Insulator for earthing wire pc 3 6
19 | Stay Wire pc 2 4
20 | Stay insulator 15 kV pc 1 2
21 | Stay rod MV pc 1 2
22 | Stay plate pc 1 2
23 | Earthing wire (copper) lot 1 2
24 | Earthing rod pc 1 2
25 | Fiber optics cable support pc 1 2
26 | Fiber optics cable support clamp pc 1 2
27 | Lightning Arrestor lot 1 2
28 | Foundation lot 2 4
DL 7-2 Strain Pole 2
1 | Pole pc 2 4
2 | U-cross arm 80 x 45 x 6/8 mm pc 1 2
3 | Big Collar pc 4
4 | 15 kV Pin Insulator pc 3 6
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No. Item unit Q'ty Total
5| 15 kV Insulator Pin pc 3 6
6 | Small Collar w/ nut & washer pc 6 12
7 | Ball eye 16 mm pc 6 12
8 | 15 kV Disk Insulator pc 12 24
9 | Socket eye 16 mm dia pc 6 12
10 | Strain Clamp 25 mm for 95 mm2 AAC pc 6 12
11 | Stay Wire lot 2 4
12 | Stay insulator 15 kV pc 1 2
13 | Stay rod MV pc 1 2
14 | Stay plate pc 1 2
15 | Fiber optics cable support pc 1 2
16 | Fiber optics cable support clamp pc 1 2
17 | Parallel grove clamp pc 6
18 | Foundation lot 2 4
DL 71-3 Light Angle Pole 3
1 | Pole pc 1 3
2 | U-cross arm 80 x 45 x 6/8 mm pc 1 3
3 | Long Bolt pc 1 3
4 | 15 kV Pin Insulator pc 3 9
5| Tie Strap pc 2 6
6 | Long Bolt pc 1 3
7 | Stay Wire pc 1 3
8 | Bolt M10x30 + Nut M10 pc 3 9
9 | 15 kV Insulator Pin pc 3 9
10 | Stay insulator 15 kV pc 1 3
11 | Stay rod MV pc 1 3
12 | Stay plate pc 1 3
13 | Fiber optics cable support pc 1 3
14 | Fiber optics cable support clamp pc 1 3
15 | Foundation lot 1 3
DL 71-4 Heavy Angle Pole 4
1 | Pole pc 2 8
2 | U-cross arm 80 x 45 x 6/8 mm pc 1 4
3 | Big Collar pc 2 8
4 | 15 kV Insulator Pin pc 3 12
5 | 15 kV Pin Insulator pc 3 12
6 | Small Collar w/ nut & washer pc 6 24
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No. Item unit Q'ty Total
7 | Ball eye 16 mm pc 6 24
8 | 15 kV Disk Insulator pc 12 48
9 | Socket eye 16 mm dia pc 6 24
10 | Strain Clamp 25 mm for 95 mm2 AAC pc 6 24
11 | Stay Wire pc 1 4
12 | Stay insulator 15 kV pc 1 4
13 | Stay rod MV pc 1 4
14 | Stay plate pc 1 4
15 | Parallel grove clamp pc 3 12
16 | Fiber optics cable support pc 1 4
17 | Fiber optics cable support clamp pc 1 4
18 | Foundation lot 2 8
DL 7-5 Intermediate Pole 7
1 | Pole pc 1 7
2 | U-cross arm 80 x 45 x 6/8 mm pc 1 7
3 | Long Bolt pc 1 7
4 | 15 kV Pin Insulator pc 3 21
5 | Tie Strap pc 2 14
6 | Long Bolt pc 1 7
7 | 15 kV Insulator Pin pc 3 21
8 | Bolt M10x30 + Nut M10 pc 2 14
9 | Fiber optics cable support pc 1 7
10 | Fiber optics cable support clamp pc 1 7
11 | Foundation lot 1 7
Connection with Existing Pole 7
1 | U-cross arm 80 x 45 x 6/8 mm pc 1 1
2 | Big Collar pc 2 2
3 | Small Collar w/ nut & washer pc 6 6
4 | Ball eye 16 mm pc 6 6
5 | 15 kV Disk Insulator pc 12 12
6 | Socket eye 16 mm dia pc 6 6
7 | Strain Clamp 25 mm for 95 mm2 AAC pc 6 6

L - EEP 706 OfF . FRARE R &2 F I A M ERR
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Y A A

(5) AHLE .

%z

il ih

{HFES

AEHIECEEE S D ACHAER AL

THAB AL O R GTE

H & ORIV TEMIR R THAE - 1 BIT 722008 BB AR O ATREME DS

EHAOEM &L L, 4 FEFOBIRICLEE L 55D 100% &2,

H# OEMIZIWTIHAE - b L, EMRNC PRI L 2 58w e L, o

TE#E M OV 4 AR OB I M B L 540D 100% & T 5,

THAESL 3R 3-2-2.13 L VR 3-2-2.14 D@y

£ 3-2-2.13 AFHE THAET 5 2 HEH &
el s M4, Wifir o
1| FOKEE i
1-1 —AERACE
H Ak & 8
NAETENFE (3inch LLT) =) 4
N7 Ry % (4inch BLE) & 4
1-2 REEE
T A R 1 8
= kN F 1 28
Ak F b E2V 6
KA LNT v 5 2
MO FEFE (Binch L) = 6
1-3 EOKELE
H A > b & 4
RIVE Tk = 10
2Ty % (4inch UL L) & 4
NAETFENFE (3inch LLT) =) 2
1-4 L —H
A R = B ANDH A > b x4
Ko, ~ v h—H Ay K
x1 £
ANVE T b X J ZVOEED 10%
1-6 AT T IN—
HAF > b (RIKH) = B ) VD H A kx4
¥, =V iR—)VH A b
x1 £&
ALk Ty b CRIER) X J RV OEED 10%
TlgN—r L A b (RIRH) 7 2
AL b - Fy b (WEM) 1 2
WAy b (BEH) & 4
= Ny F (] 2
INORFEFAR Binch A T) (BEH) 1= 2
1-7 R AL E
R LIp 1l 1
1-8 BN — & LU E
AV h -y b (EERH) 1 16
H Ak {E] 8
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T F A 7 FEBL O A A KT A S =
B | R RiOHE ” e i
w2 | R Hert 44 BT g
MO FEIF Binch L) =) 1
N7y %y (4inch UL E) & 8
1-9 KL UBERST
A AR T AAE = 4
MEAH7a— A4 vF = 4
37 —7/1 10 m X 4
Ak e F b & 5
T Ay b 1E] 4
SNIVT Ry % (4inch LLE) & 4
2 | L3R
2-1 H— B ] O
K — B A XL 2y 1
(Z—¥vr18H%)
EEl 7 oV Z oL AV | & 4
WY A N7 F 2 1 6
FlERL - - F v b = HH A ZOEED 10%
TTUVH ATy b 7 BT T VNI ONTE 4
/NARTFE) TR X | 3inch L FDOH A XD 50%
PIVT Ry X7 1I# 4 inch LL L& AT izo
WA 2
A =T —) = 1
AN TR 15K
VA =T 2V 1
R 7HEEEIC 1R
X7 YTy B 2y 1
AN T REEIC 15K
2-2 A —E PR A Lo —
AL b F b f
Dl A e e i
2-5 e PR % UM
TS A &V &2y 1
(CREH 1L EBD)
2-12 A — B R TR
HE 2y 1
(BHEFHEEML %2 179 D)
3 | BERM
3-2 15 kV B P 1
Ea2—X = 1

Al - A AR R 2 FE A A ERL
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% 3-2-2.14 ARG TIHEET D e

el e Hb 4, Wi ol
T o
1-1 VR
SRBRMEH T Xa XA X )VERERI 25k | 4
BT — 0 10

2 | HLR SR

2-1 22— RO

P75 > 1 4
MSV/CV Hi e R EE S = 2
W7 4 X = 4
WREZRH 2 > b =X 2

L - AR R & SRS A A R

3-2-3 HEmERREHIX

KEHE O LL T OBEE R EBUITATE R 6-1 17T, F DN, SREHIE . FimX, #HE
EXEOLEERE (CkF) 22 ZICRET 5,

a5 [34] i 44 P
1% Fm (20 1)

2% P (20 2)

3 P (20 3)

4 Fm (20 4)

5 P (20 5)

6 P (20 6)

7% S EA R AT

8 Bl A e (£ 1)
9 Rl LT (20 2)
10 Bl HEWTE (20> 3)
11 2 — M X
12 F 28 e B X

13 B A LA

14 B S— k

15 AT AR A S X
16 TN — X L

17 MV B P2 & LA
18 15 kV B P2 & AL
19 P A Lo — X
20 7 v b — L
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21 AT T N — B A
22 HE A = o7 T A
23 % HLAZSEVK 7 m—[X
24 % Ha77 o My g X
25 TG FEE R Y Bl X
26 HLBR SRR X
27 Line Material Bill of Quantiry
28 15 kV Terminal Structure (DL1-1)
29 15 kV Terminal Structure (DL1-2)
30 15 kV Light Angle Structure (DL1-3)
31 15 kV Heavy Angle Structure (DL1-4)
32 15 kV Suspention Structure (DL1-5)
33 Cross Arm Arrangement Detailing (DL1 AUX1)
34 Pole Foundation (DL1 AUX2)
35 15 kV Bl EE# L — b EHE X
36 LA-9D Thermal Pond (Concrete)
37 LA-10D Thermal Pond (Concrete)
38 LA-9D Thermal Pond (Stone Masonry)
39 LA-10D Thermal Pond (Stone Masonry)
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1
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58,
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Y=860/

00

IFALTEACENRRHE | Baws 2

FHEE

o

HOHERD

[E R] [

BHESEN ST R
WEST JAPAN ENGINEERING

CONSULTANTS. INC
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e QELEEH
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LA=100 well area

ST TERMNAL PONT

et (] et — Dumign prewsurs for sinength cokuation

D usTowm ot L]t — Demign Termperatuew for sirengih coleulotion
iow drection

1

|

!

i

]

r__)

el
LA=100 tharmal pond
¢
#
HAUTP TP

i
i 3/w ghand stecm
wxhoust

casng drain
\

5 X9
o]

=
:

SR

‘tacrr] turbine generator
=

g 4

LI

i %

reinjection well area

f— -
| Pilat Plant |
L

{ i s g

brine reinjsction line.

IFACPEMOERRATHE | Russ 23

ROESMRIO0-8

WOAXD [wr] =

BEEEHERNRARESH
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Ethiopian Construction Design and
Supervision Works Corporation

Research, Laboratory and Training

s AT T T .
P.O.Box 2561
Tel. 251 - 118-693-616/285-410 Addis Ababa
Fax. 251 - 116 - 61 53 71/61 08 98
e-mail w.w.d.s.e@ethionet.et

145 NAMS “10hd
RNy

SELECTED PHYSIO-CHEMICAL WATER ANALYSIS RESULTS
Client/Project: West JEC

Sprin
SOURCE OF SAMPLE pring WHO
LLOCATION Bulbula-Tuffa maximum
DATE OF COLLECTION 21/3/2017 allowable
DATE RECEIVED 241312017 Concentration

(mgll)
CLIENTS ID.NO. —
LAB.ID NO. 4489/2009
pH 7.37 6.5-8.5
Electrical Conductivity (pSicm) 535.00 o
T. Dissolved Solid 105°C(mg/l) 340.00 1000.0
T. Suspended Sclid {mg/l) 1.00
Sodium {mg/l Na") 79.00
Total Hardness (mg/l Ca CO,;) 75.00 500.0
Calcium {mg/l Ca™) 15.20 200.0
Magnesium (mg/l Mg*) 8.88 150.0
Chloride (mg/l CI) 12.35 2500
REMARK:- « The test result can be compared with the WHO maximum allowable concentration {mg/l)
indicated on the last column; but it is not Sufficent to decide the suitability of water for
drinking purpose based on these parameters only .
= The water sample was collected and submitted to our laboratory by the client . A

Tested by: ;@_ Processed By _JHE, Checked by: 7 Approved by;_ ===

Date: _22|x\1 Date _Qai3h1 % Date 2ozl Date: 222§2/f}

(4t : Ethiopian Construction Design and Supervision Works Corporation

X 3-3.2 TNT T RKOKERERKE R FHIEHDHTRE)
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y

Aluto Power Plant Manager
(1)

v

v

Administration / Finance

@)

v

Operation & Maintenance Head

(1)

.

v
.

—»| Safety Officer

Operation Team Leader

Maintenance Team Leader

— Ware House

Guards
Langano Camp (6)
Aluto Camp (12)
Adami Camp (6)

.

Gardener

—p
—p Criver
i

B - SRR VR

Operation Team (6}

Operators For Wellhead
Power Plant

(16) Operators

4 operators/shift x 2 shifts
by 4 groups

Maintenance Team (4)

Maintenance  Staff  For
Wellhead Power Plant

(2} Mechanical

(1) Electrical

(1) Instrument & Control

(1) Well & Resevoir
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Minutes of Discussions
on the Preparatory Survey for the Project on Geothermal Wellhead Power System

In response to the request from the Government of Ethiopia (hereinafter referred to as "Ethiopia") with

letter ref No. B-C-3/20/34 dated 21% April 2015, the Government of Japan decided to conduct a

Preparatory Survey for the Project for Geothermal Wellhead Power System (hereinafter referred to as “the

Project”), and entrusted the Preparatory Survey to Japan International Cooperation Agency (hereinafter

referred to as “JICA”).

JICA sent the Preparatory Survey Team for the Outline Design (hereinafter referred to as “the Team”) to

Ethiopia, headed by Katsuya Kuge, Acting Director, Energy and Mining Group, Industrial Development

and Public Policy Department, JICA, and is scheduled to stay in the country from 24 to 29 July, 2016.

The Team held a series of discussions with the EEP counterparts concerned of the Project and conducted

a field survey in the Project area. In the course of the discussions, both sides have confirmed the main

items described in the attached sheets. The Team will proceed to further works and prepare the

Preparatory Survey Report.

AT Kl

Addis Ababa, 29" July, 2016

Dr. Katsuya Kuge
Leader, Preparatory Survey Team
Japan International Cooperation Agency

Japan
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Mr. Mekdria Lemma

Head, Strategy and Investment
Ethiopian Electric Power

Federal Democratic Republic of Ethiopia
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Ministry of Finance and Economic
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ATTACHEMENT

1. Objective of the Project
The objective of the Project is to commence early geothermal power generation in
the Aluto-Langano by introduction of the Geothermal Wellhead Power Plant,
thereby contributing to support promotion of geothermal development and capacity
building in Ethiopia.

2. Tittle of the Preparatory Survey
Both sides confirmed the title of the Preparatory Survey as “the Preparatory Survey
for the Project for Geothermal Wellhead Power System”.

3. Project Site
Both sides confirmed that the site of the Project is in Aluto-Langano which is
shown in Annex 1.

4. Line Ministry and Executing Agency
Both sides confirmed the line ministry and executing agency as follows:

4-1. The line ministry is Ministry of Water, Irrigation and Electricity (MoWIE), which
would be the ministry to supervise the executing agency.

4-2. The executing agency is Ethiopian Electric Power (EEP). The executing agency
shall coordinate with all the relevant agencies to ensure smooth implementation
of the Project and make sure that the Undertakings are taken by relevant agencies
properly and on time. The organization charts are shown in Annex 2.

5. Items requested by the Government of Ethiopia.

5-1. As a result of discussions, both sides confirmed that the items requested by the
Government of Ethiopia are as follows:
Construction of the portable geothermal wellhead power plant (back pressure
turbine, generator and transformer) 1 unit, steam gathering system and 15 kV grid
connection line from the portable geothermal wellhead power plant to the existing
15 kV grid connection line.
Soft component (technical assistance for operation and maintenance of the
wellhead geothermal power plant and making the operation and maintenance
plan)

*The location of the requested power plant is as shown in Annex 1. The capacity is to

2



be confirmed in the preparatory survey based on the data from Japan International
Cooperation System received in July 2016 for LA-9D and LA-10D.

*The Preliminary Grid Connection Plan from the wellhead power plant to Adami
Tulu S/S is shown in Annex 3

5-2. JICA will assess the appropriateness of the above requested item through the
survey and will report findings to the Government of Japan. The final
components of the Project would be decided by the Government of Japan.

6. Japanese Grant Scheme

6-1. The Ethiopian side understands the Japanese Grant Scheme and its procedures as
described in Annex 4, Annex 5 and Annex 6, and necessary measures to be taken
by the Government of Ethiopia.

6-2. The Ethiopian side understands to take the necessary measures, as described in
Annex 7, for smooth implementation of the Project, as a condition for the
Japanese Grant to be implemented. The detailed contents of the Annex 7 will be
worked out during the survey and shall be agreed by the Explanation of the Draft
Preparatory Survey Report.

The contents of Annex 7 will be used to determine the following:

(1) The scope of the Project.

(2) The timing of the Project implementation.

(3) Timing and possibility of budget allocation.

Contents of Annex 7 will be updated as the Preparatory Survey progresses, and
will finally be the Attachment to the Grant Agreement.

7. Schedule of the Survey

7-1. The Team will proceed with further survey in Ethiopia until 13" August, 2016.

7-2. JICA will prepare a draft Preparatory Survey Report in English and dispatch a
mission to Ethiopia in order to explain its contents around J anuary 2017.

7-3. If the contents of the draft Preparatory Survey Report is accepted in principle and
the Undertakings are fully agreed by the Ethiopian side, JICA will finalize the
Preparatory Survey Report in English and send it to Ethiopia around March
2017.

7-4. The above schedule is tentative and subject to change.



8.

Environmental and Social Considerations
8-1. The Ethiopian side confirmed to give due environmental and social considerations

during implementation of the Project, and after completion of the Project, in
accordance with the JICA Guidelines for Environmental and Social
Considerations (April, 2010).

8-2. The Project is categorized as B because the Project neither locates in a sensitive

area, nor has sensitive characteristics, nor falls into sensitive sectors under the
Guidelines, and its potential adverse impacts on the environment are not likely to
be significant.

9. Other Relevant Issues

9-1. Grid Connection Plan

Both sides agreed that the existing 15 kV grid connection line from the pilot plant
to Adami Tulu substation shall be used for the power supply from the wellhead
power plant, as shown in Annex 3. In any case Ethiopian side shall avail
sufficient transmission capacity to evacuate the power to Adami Tulu substation
from the existing pilot power plant switchgear before the commencement of
installation work of the new wellhead generator. The Team will propose the
improvement plan for the existing grid connection line to Ethiopian side by the
Draft Final Report.

9-2. Production and Reinjection wells

Both sides agreed that LA-9D, LA-10D and LA-7 shall be used for the
production and reinjection wells and the additional wells financed by the World
Bank might be used as production wells and reinjection wells with consent of
World Bank.

9-3. Internal Rate of Return

Both sides discussed a way of the IRR estimation for the Project. Ethiopian side
explained that the current average cost of generation is just under 3 USc/kWh
reflecting the low-cost hydropower generation, however, in recent years it has
been insufficient and significant price increase is indispensable as shown in the
Ethiopian Power System Expansion Master Plan Study Report 2014. The report says
that 9 USc/kWh is appropriate as export tariff. Both sides agreed to continue the
technical discussion and determine the tariff for the IRR by 13™ August 2016.



9-4. Operation and Maintenance

(1) Both sides agreed that it is necessary to support the capacity building for the
operation and maintenance of the wellhead power plant. Both sides agreed to
consider the system of the remote monitoring and support from Japan through
the Internet of Things (IoT). Regarding the system of the remote monitoring
and support from Japan, both sides agreed to decide whether the system will
be installed or not by the middle of September.

(2) Ethiopian side shall be responsible for proper operation and maintenance
under the project. Ethiopian side shall also be responsible for the preparation
of necessary budget and number of qualified staff for operation and
maintenance of the wellhead power plant and equipment.

9-5. Tax Exemption

The Japanese side position as to the tax exemption is clearly stipulated under the
grant agreement attached Annex-4 and clearly explained to Ethiopian side.
However, Ethiopian side did not determine the framework of the tax issues
related with corporate and income tax. Both sides agreed to undertake further
discussions on the tax exemption under the consultation between the Government
of Ethiopia and Government of Japan. The Team explained that if this tax issues
are not cleared, the implementation time may be delayed.

Annex 1 Project Site

Annex 2 Organization Chart

Annex 3 Preliminary Grid Connection Plan

Annex 4 Japanese Grant

Annex 5 Flow Chart of Japanese Grant Procedures

Annex 6 Financial Flow of Japanese Grant

Annex 7 Major Undertakings to be taken by Each Government
Annex 8 Project Monitoring Report (template)
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Annex 4 Japanese Grant

The Japanese Grant (hereinafter referred to as the “Grant”) is non-reimbursable fund provided to a
recipient country to procure the facilities, equipment and services (engineering services and transportation of
the products, etc.) for its economic and social development in accordance with the relevant laws and
regulations of Japan. The Grant is not supplied through the donation of materials as such.

Based on a JICA law which was entered into effect on October 1, 2008 and the decision of the GOJ, JICA
has become the executing agency of the Japanese Grant for Projects for construction of facilities, purchase

of equipment, etc.

1. Grant Procedures
The Grant is supplied through following procedures :
*Preparatory Survey

- The Survey conducted by JICA
*Appraisal &Approval

-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
* Authority for Determining Implementation

-The Notes exchanged between the GOJ and a recipient country
*Grant Agreement (hereinafter referred to as  “the G/A”)

-Agreement concluded between JICA and a recipient country
*Implementation

-Implementation of the Project on the basis of the G/A
2. Preparatory Survey
(1) Contents of the Survey
The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project
made by the GOJ and JICA. The contents of the Survey are as follows:

-Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of
relevant agencies of the recipient country necessary for the implementation of the Project.

-Evaluation of the appropriateness of the Project to be implemented under the Grant Scheme from a
technical, financial, social and economic point of view.

-Confirmation of items agreed between both parties concerning the basic concept of the Project.

-Preparation of an outline design of the Project.

-Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their initial
form as the contents of the Grant project. The Outline Design of the Project is confirmed based on the
guidelines of the Japanese Grant scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to achieve its
self-reliance in the implementation of the Project. Such measures must be guaranteed even though they may
fall outside of the jurisdiction of the organization of the recipient country which actually implements the
Project.



Therefore, the implementation of the Project is confirmed by all relevant organizations of the recipient
country based on the Minutes of Discussions.
(2) Selection of Consultants

For smooth implementation of the Survey, JICA employs (a) consulting firm(s). JICA selects (a) firm(s)
based on proposals submitted by interested firms.
(3) Result of the Survey

JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the
implementation of the Project after confirming the appropriateness of the Project.
3. Japanese Grant Scheme
(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred to as “the
E/N”) will be singed between the GOJ and the Government of the recipient country to make a pledge for
assistance, which is followed by the conclusion of the G/A between JICA and the Government of the
recipient country to define the necessary articles, in accordance with the E/N, to implement the Project, such
as payment conditions, responsibilities of the Government of the recipient country, and procurement
conditions.

(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will be
recommended by JICA to the recipient country to continue to work on the Project’s implementation after the
E/N and G/A.

(3) Eligible source country

Under the Grant, in principle, Japanese products and services including transport or those of the recipient
country are to be purchased. The Grant may be used for the purchase of the products or services of a third
country, if necessary, taking into account the quality, competitiveness and economic rationality of products
and services necessary for achieving the objective of the Project. However, the prime contractors, namely,
constructing and procurement firms, and the prime consulting firm are limited to "Japanese nationals", in
principle.

(4) Necessity of "Verification"

The Government of the recipient country or its designated authority will conclude contracts denominated in
Japanese yen with Japanese nationals, in principle. Those contracts shall be verified by JICA. This
"Verification" is deemed necessary to fulfill accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Project, the recipient country is required to undertake such necessary
measures as Annex. The Japanese Government requests the Government of the recipient country to exempt
all customs duties, internal taxes and other fiscal levies such as VAT, commercial tax, income tax, corporate
tax, resident tax, fuel tax, but not limited, which may be imposed in the recipient country with respect to the
supply of the products and services under the verified contract, since the Grant fund comes from the
Japanese taxpayers.

(6) "Proper Use"
The Government of the recipient country is required to maintain and use properly and effectively the

10



facilities constructed and the equipment purchased under the Grant, to assign staff necessary for this
operation and maintenance and to bear all the expenses other than those covered by the Grant.
(7) "Export and Re-export"
The products purchased under the Grant should not be exported or re-exported from the recipient country.
(8) Banking Arrangements (B/A)
a) The Government of the recipient country or its designated authority should open an account under the
name of the Government of the recipient country in a bank in Japan (hereinafter referred to as "the Bank"),
in principle. JICA will execute the Grant by making payments in Japanese yen to cover the obligations
incurred by the Government of the recipient country or its designated authority under the Verified
Contracts.
b) The payments will be made when payment requests are presented by the Bank to JICA under an
Authorization to Pay (A/P) issued by the Government of the recipient country or its designated authority.
(9) Authorization to Pay (A/P)
The Government of the recipient country should bear an advising commission of an Authorization to Pay
and payment commissions paid to the Bank.
(10) Environmental and Social Considerations
The Government of the recipient country must carefully consider environmental and social impacts by the
Project and must comply with the environmental regulations of the recipient country and JICA Guidelines
for Environmental and Social Consideration (April, 2010) .
(11) Monitoring
The Government of the recipient country must take their initiative to carefully monitor the progress of the
Project in order to ensure its smooth implementation as part of their responsibility in the G/A, and must
regularly report to JICA about its status by using the Project Monitoring Report (PMR).
(12) Safety Measures
The Government of the recipient country must ensure that the safety is highly observed during the

implementation of the Project.
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Annex 5 FLOW CHART OF JAPANESE GRANT PROCEDURES
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Annex 6 Financial Flow of Japanese Grant Aid

Financial Flow of Grant Aid (A/P Type)
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Annex 7 Major Undertakings to be taken by Each Government
Major Undertakings to be Covered by the Ethiopia side

1. Before the Tender

NO Items Deadline In charge Cost Ref.
1 [To open Bank Account (Banking Arrangement (B/A)) within 1 month after MOFEC
G/A
2 [Securing of the Project site, Removal of the existing facilities and trees at the before the EEP
Project site, commencement of
installation work of the
new wellhead generator

2, During the Project Implementation

NO Items Deadline In charge Cost Ref.
1 [To bear the following commissions to a bank of Japan for the banking services MOFEC
based upon the B/A
1) Advising commission of A/P within 1 month after
the singing of the MOFEC
contract
2)  Payment commission for A/P every payment MOFEC
2 [To ensure prompt unloading and customs clearance at the port of disembarkation EEP
in recipient country
1)  Tax exemption and customs clearance of the products at the port of during the Project EEP
disembarkation
2)  Internal transportation from the port of disembarkation to the project site during the Project EEP

14




7

3 [To accord Japanese nationals and/or physical persons of third countries whose during the Project EEP
services may be required in connection with the supply of the products and the
services under the verified contract such facilities as may be necessary for their
entry into the recipient country and stay therein for the performance of their work
4 [To ensure that customs duties, intemal taxes and other fiscal levies which may be| during the Project MOFEC
imposed in the country of the Recipient with respect to the purchase of the
Products and/or the Services be exempted;
Such customs duties, internal taxes and other fiscal levies mentioned above
finclude VAT, commercial tax, income tax and corporate tax of Japanese
nationals, resident tax, fuel tax, but not limited, which may be imposed in the
recipient country with respect to the supply of the products and services under
the verified contract
5 [To bear all the expenses, other than those to be borne by the Grant Aid, necessary| during the Project EEP
for construction of the facilities as well as for the transportation and installation
of the equipment
6 [To Submit Project Monitoring Report every months EEP Minutes of
Discussions
7 [To construct access roads (outside the site) before the EEP
commencement of
installation work of the
new wellhead generator
8 [To provide facilities for the distribution of electricity, water, drainage and other EEP
incidental facilities.
1)  Electricity before the EEP
The grid connection line to the site commencement of
installation work of the
new wellhead generator
2)  Water Supply before the EEP
The city water distribution main to the site commencement of
installation work of the
new wellhead generator|
3)  Drainage before the EEP
The city drainage main (from storm, sewer and others) to the site commencement of
installation work of the
new wellhead generator|
3. After the Project
NO Items Deadline In charge Cost Ref.
I [To maintain and use properly and effectively the facilities constructed and After completion of the EEP

equipment provided under the Grant Aid
1) Allocation of maintenance cost
2)  Operation and maintenance structure

B) _ Routine check/Periodic inspection

construction
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Major Undertakings to be Covered by the Japanese Grant

Items

Deadline

Cost Estimated

(Million Japanese Yen)*

1 To construct facility and provide equipment

1) To ensure prompt unloading and customs clearance at the port of
disembarkation in recipient country

@) Marine(Air) transportation of the products from Japan to the recipient country

b) Intemal transportation from the port of disembarkation to the project site

2)  To construct facilities

XX.XX

B)  To provide equipment with installation and commissioning

2 ITo implement detailed design, tender support and construction supervision
Consultant)

3 Contingencies

Total

*The cost estimates are provisional. This is subject to the approval of the Government of Japan.
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Annex 8

Project Monitoring Report
on
Project Name
Grant Agreement No. XXXXXXX
20XX, Month

1

Organization Information

Authority
(Signer of the
G/A)

Person in Charge

(Division)

Contacts Address:

Phone/FAX:

Email:

Executing
Agency

Person in Charge

(Division)

Contacts Address:

Phone/FAX:

Email;

Line Agency

Person in Charge

(Division)

Contacts Address:

Phone/FAX:

Email:
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Outline of Grant Agreement:

Source of Finance Government of Japan: Not e;fceeding JPY _  mil

Government of (

Project Title
Signed date:
BN Duration:
Signed date:
G2 Duration:
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

1: Project Description

1-1  Project Objective

1-2 Necessity and Priority of the Project

- Consistency with development policy, sector plan, national/ regional
development plans and demand of target group and the recipient country.

1-3 Effectiveness and the indicators
- Effectiveness by the project

Quantitative Effect (Operation and Effect indicators)

Indicators Original (Yr

) Target (Yr )

Qualitative Effect

2: Project Implementation

2-1 Project Scope

Table 2-1-1a: Comparison of Original and Actual Location

Original: (M/D) Actual: (PMR)
Location
Attachment(s):Map Attachment(s):Map
Table 2-1-1b: Comparison of Original and Actual Scope
Items Original Actual
M/D) (M/D) (PMR)
19




G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Please state not only
the most updated sc
hedule but also other
past revisions chron

ologically.

‘Soft component’ shall be included in All change of design shal

‘Items”. 1 be recorded regardless
of its degree.

L

2-1-2 Reason(s) for the modification if there have been any.

(PMR)
2-2 Implementation Schedule

2-2-1 Implementation Schedule

Table 2-2-1: Comparison of Original and Actual Schedule

Original
Items DOD G/A Actual
M/l (M/D) (PMR)
As of (Date of Revision)
‘Soft component’ shall be Please state not only the most
stated in the column of updated schedule but also other
‘Items’. past revisions chronologically.
Project Completion Date*
*Project Completion was defined as at the time of

G/A.

2-2-2 Reasons for any changes of the schedule, and their effects on the project.

2-3 Undertakings by each Government
2-3-1 Major Undertakings
See Attachment 2.

2-3-2  Activities
See Attachment 3.

2-3-3 Reporton RD

20



G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

See Attachment 4.

2-4 Project Cost
2-4-1 Project Cost

Table 2-4-1a Comparison of Original and Actual Cost by the Government of Japan

(Confidential until the Tender
Items Cost
(Million Yen)
Original Actual Original Actual
Construction | ‘Soft component’ shall be Please state not

included in ‘Items’.

Facilities only the most
(or updated
Equipment) schedule but
also other past
revisions
chronologically.
Consulting | - Detailed design
Services -Procurement
Management
-Construction
Supervision
Total
Note: 1) Date of estimation:
2) Exchange rate: 1US Dollar=  Yen

Table 2-4-1b Comparison of Original and Actual Cost by the Government of XX

Items Cost
(Million USD)

Original Actual Original Actual

Please state not
only the most

updated
schedule but
also other past
revisions
chronologically.
Total
Note: 1) Date of estimation:

2) Exchange rate: 1USDollar =  (local currency)
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

2-4-2  Reason(s) for the wide gap between the original and actual, if there have
been any, the remedies you have taken, and their results.

(PMR)

2-5 Organizations for Implementation
2-5-1 Executing Agency:
- Organization’s role, financial position, capacity, cost recovery etc,
- Organization Chart including the unit in charge of the implementation
and number of employees.

Original: (M/D)

Actual, if changed: (PMR)

2-6 Environmental and Social Impacts
- The results of environmental monitoring as attached in Attachment 5 in
accordance with Schedule 4 of the Grant Agreement.

- The results of social monitoring as attached in Attachment 5 in accordance with

Schedule 4 of the Grant Agreement.
- Information on the disclosed results of environmental and social monitoring to

local stakeholders, whenever applicable.

3: Operation and Maintenance (O&M)

3-1 O&M and Management
- Organization chart of O&M
- Operational and maintenance system (structure and the
number ,qualification and skill of staff or other conditions necessary to
maintain the outputs and benefits of the project soundly, such as manuals,
facilities and equipment for maintenance, and spare part stocks etc)

Original: (M/D)
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Actual: (PMR)

3-2 O&M Cost and Budget
- The actual annual O&M cost for the duration of the project up to today, as
well as the annual O&M budget.

Original: (M/D)

4: Precautions (Risk Management)

- Risks and issues, if any, which may affect the project implementation,
outcome, sustainability and planned countermeasures to be adapted are
below.

Original Issues and Countermeasure(s): (M/D)

Potential Project Risks Assessment
1. Probability: H/M/L
(Description of Risk) Impact: H/M/L

Analysis of Probability and Impact:

Mitigation Measures;

Action during the Implementation:

Contingency Plan (if applicable):

2 Probability: H/M/L

(Description of Risk) Impact: H/M/L

Analysis of Probability and Impact:

Mitigation Measures;

Action during the Implementation:

23




G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Contingency Plan (if applicable):

3 Probability: H/M/L

(Description of Risk) Impact: H/M/L

Analysis of Probability and Impact:

Mitigation Measures:

Action during the Implementation:

Contingency Plan (if applicable):

Actual issues and Countermeasure(s)

(PMR)

5: Evaluation at Project Completion and Monitoring Plan

5-1 Overall evaluation
Please describe your overall evaluation on the project.

5-2 Lessons Learnt and Recommendations
Please raise any lessons learned from the project experience, which might
be valuable for the future assistance or similar type of projects, as well as
any recommendations, which might be beneficial for better realization of
the project effect, impact and assurance of sustainability.
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

L |

5-3 Monitoring Plan for the Indicators for Post-Evaluation
Please describe monitoring methods, section(s)/ department(s) in charge of
monitoring, frequency, the term to monitor the indicators stipulated in 1-3.
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Attachment

1. Project Location Map

2. Undertakings to be taken by each Government

3. Monthly Report

4. Report on RD

5. Environmental Monitoring Form / Social Monitoring Form

6. Monitoring sheet on price of specified materials (Quarterly)

7. Report on Proportion of Procurement (Recipient Country, Japan and Third

Countries)
(Final Report Only)
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Minutes of Discussions
on the Preparatory Survey for the Project for Geothermal Wellhead Power System
{(Explanation on Draft Preparatory Survey Report)

With reference to the minutes of discussions signed between Ethiopian Electric
Power (hereinafter referred to as "EEP") and the Japan International Cooperation
Agency (hereinafter referred to as "JICA") on 29™ July, 2016 and in response to the
request from the Government of Ethiopia (hereinafter referred to as "GoE") dated 21%
April 2015, JICA dispatched the Preparatory Survey Team (hereinafter referred to as
“the Team”) for the explanation of Draft Preparatory Survey Report (hereinafter
referred to as “the Draft Report”) for the Project for Geothermal Wellhead Power
System (hereinafter referred to as “the Project™), headed by Mr. Takeshi
MATSUYAMA, Senior Representative, JICA Ethiopia office from 15™ to 21% January,
2017.

As a result of the discussions, both sides agreed on the main items described in

the attached sheets.

Addis Abeba, 25™ January, 2017

Tl I/ﬁl\/‘/]"i

7
Mr. Takesh1 MATSUYAMA Mr. Mekurig LEMMA
Leader Head

Preparatory Survey Team Strategy and Investment

Japan International Cooperation Agency  Ethiopian Electric Power
Japan Federal Democratic Republic of Ethiopia



ATTACHEMENT

1. Objective of the Project
The objective of the Project is to commence early geothermal power generation
in the Aluto-Langanc by introduction of the Geothermal Wellhead Power Plant,
thereby contributing to strengthening power generation capacity and
diversification of power sources in Ethiopia.

2. Title of the Preparatory Survey
Both sides confirmed the title of the Preparatory Survey as “The Preparatory
Survey for the Project for Geothermai Wellhead Power System™.

3. Project site
Both sides confirmed that the site of the Project is in Aluto-Langano, which is
shown in Annex 1.
4, Responsible authority for the Project

Both sides confirmed the authority responsible for the Project is as follows:
The EEP will be the executing agency for the Project (hereinafter referred to as “the
Executing Agency”). The Executing Agency shall coordinate with all the relevant
authorities to ensure smooth implementation of the Project and ensure that the
undertakings for the Project shall be taken care by relevant authorities properly and
on time. The organization chart is shown in Annex 2.

5. Contents of the Draft Report
After the explanation of the contents of the Draft Final Report by the Team, the
Ethiopian side agreed in principle to its contents and comments will be added, if

NECcessary.

6. Cost estimate
Both sides confirmed that the cost estimate described in Annex 5. This cost is
provisional and will be examined further by the Government of Japan for its
approval.
Both sides confirmed that the cost estimate including the contingency is
provisional and will be examined further by the Government of Japan for its
approval. The contingency would cover the additional cost against natural disaster,



unexpected natural conditions and additional works etc.

7. Confidentiality of the cost estimate and technical specifications
Both sides confirmed that the cost estimate and technical specifications should
never be disclosed to any third parties until all the contracts under the Project are
concluded.

8. Procedures and Basic Principles of Japanese Grant
The Ethiopian side agreed that the procedures and basic principles of Japanese
Grant as described in Annex 3 shall be applied to the Project. In addition, the
Ethiopian side agreed to take necessary measures according to the procedures.

9. Timeline for the project implementation
The Team explained to the Ethiopian side that the expected timeline for the
project implementation is as attached in Annex 4.

10. Expected outcomes and indicators
Both sides agreed that key indicators for expected outcomes are as follows. The
Ethiopian side will be responsible for the achievement of agreed key indicators
targeted in year 2022 and shall monitor the progress based on those indicators after
successful of completion of the project.

[Quantitative indicators]

2016 2022
70
Capacity factor (%) N/A
Power Generation (MWh) N/A . 15,943

[Qualitative indicators]
The diversification of power source and stable power supply will be achieved
in Adami Tulu area by installation of wellhead power system in Aluto Langano

area.

11. Technical assistance (“Soft Component” of the Project)
(1) A characteristic aspect of the Project is that the power plant is not



permanently installed at the Project site but will be transferred to other
geothermal development site where geothermal steam is available. Therefore,
the Ethiopian side shall be.responsible for proper operation, maintenance,
and dismantle-transfer-reinstallation-recommssioning of the power plant.
Ethiopian side shall also be responsible for the preparation of necessary
budget and number of qualified staff for the above tasks.

(2) Considering the sustainability of the products and services granted through
the Project, a technical assistance program, namely “Soft Component”, for
relevant capacity development will be implemented under the Project. Such
Soft Component may include, reflecting the unique aspect, the capacity
development for the operation and maintenance.

(3) The Ethiopian side confirmed to deploy necessary number of counterparts as
described in the Draft Report, who are appropriate and competent in terms of
its purpose of the Soft Component.

12. Undertakings of the Project

Both sides confirmed the undertakings of the Project as described in Annex 3.
Both sides particularly confirmed that indirect taxes such as VAT and Stamp Duties
except Custom Duties, which may be imposed in Ethiopia with respect to the
purchase of the products and/or the services shall be borne by EEP without using
the Grant, as stipulated in clause 5 of Annex 5. In addition, with respect to the
Custom Duties related to the Project, both sides confirmed the exemption of the tax,
However, with réspect to direct taxes such as corporate taxes and personal income
taxes, both sides understand that further discussion will be necessary between the
Government of Japan and the Government of Ethiopia.

The Ethiopian side assured to take the necessary measures and coordination
including allocation of the necessary budget, as stipulated in Annex 5, which are
preconditions of implementation of the Project. It is further agreed that the costs are -
indicative, i.e. at Outline Design level. More accurate costs will be calculated at the
Detailed Design stage. Details of obligations in the Project site is described in
Annex 5. Both sides also confirmed that the Annex 5 will be used as an attachment
of Grant Agreement.

13, Monitoring during the implementation
The Project will be monitored by the Executing Agency and reported to JICA
by using the form of Project Monitoring Report (PMR) attached as Annex 6. The



timing of submission of the PMR is described in Annex 5.

14. Project completion
Both sides confirmed that the Project completes when all the facilities
constructed and equipment procured by the grant are in operation. The completion
of the Project will be reported to JICA promptly, but in any event not later than six
months after completion of the Project. Turbine dismount inspection will be
conducted during the warranty period.

15. Ex-Post Evaluation
JICA will conduct ex-post evaluation afier three (3) years from the project
completion, in principle, with respect to five evaluation criteria (Relevance,
Effectiveness, Efficiency, Impact, and Sustainability). The result of the evaluation
will be publicized. The Ethiopian side is required to provide necessary support for

the data collection.

16. Schedule of the Study
JICA will finalize the Preparatory Survey Report based on the confirmed items.

The report will be sent to the Ethiopian side around April 2017.

17. Environmental and Social Considerations
17.1. General [ssues
17.1.1.  Environmental Guidelines and Environmental Category
The Team explained that ‘JICA Guidelines for Environmental and
Social Considerations (April 2010)" (hereinafter referred to as “the
Guidelines™) is applicable for the Project. The Project is categorized as B
because the Project is not considered to be a large-scale thermal power,

including geothermal power.

17.1.2.  Environmental Checklist
The environmental and social considerations including major impacts
and mitigation measures for the Project are summarized in the
Environmental Checklist attached as Annex 7. Both sides confirmed that in
case of major modification of the content of the Environmental Checklist,
the Ethiopian side shall submit the modified version to JICA in a timely

manner,



17.2. Environmental [ssues
17.2.1.  Environmental Impact Assessment (EIA)
Both sides confirmed the EIA report will be approved by Ministry of
Water, Irrigation and Electricity before the signing of G/A which will be
signed by April 2017,

17.2.2,  Environmental Management Plan and Environmental Monitoring Plan
Both sides confirmed Environmental Management Plan (EMP) and
Environmental Monitoring Plan (EMoP) of the Project is as Annex 8,
respectively, Both side agreed that environmental mitigation measures and
monitoring shall be conducted based on the EMP and EMoP, which may be
updated during the detailed design stage.

17.3. Social Issues

17.3.1.  Land Acquisition and Resettlement
Both sides confirmed the 0.5 ha of land would be acquired and 8
Households would be affected due to the implementation of the Project.
Such land acquisition shall be - implemented based on the
(Abbreviated) Resettlement Action Plan (RAP) which will be finalized in
line with the Guidelines and authorized by the Ethiopian side before the
signing of G/A which will be signed by April 2017.

17.3.2. Indigenous People
Both sides confirmed that no indigenous people live around the
Project site.

17.4, Environmental and Social Monitoring
17.4.1. Environmental Monitoring
Both sides agreed that the Ethiopian side will submit results of
environmental monitoring to JICA with PMR by using the monitoring form
attached as Annex 9. The timing of submission of the monitoring form is

described in Annex 5.

17.42. Social Monitoring
Both sides confirmed that the Ethiopian side will implement social
monitoring about land acquisition plan proposed in the RAP. The Ethiopian
side and the Team agreed that EEP will submit results of social monitoring
to JICA with PMR by using the monitoring formn attached as Annex 9.



17.4.3. Information Disclosure of Monitoring Results

Both sides confirmed that the Ethiopian side will disclose results of
environmental and social monitoring to local stakeholders through their
website or in their field offices.

The Ethiopian side agreed JICA will disclose results of environmental
and social monitoring submitted by the Ethiopian side as the monitoring
forms attached as Annex 9 on its website.

18. Other Relevant Issues

18.1

18.2.

18.3.

Disclosure of Information

Both sides confirmed that the Preparatory Survey Report from which
project cost is excluded will be disclosed to the public after completion of the
Preparatory Survey. The comprehensive report including the project cost will
be disclosed to the public after all the contracts under the Project are
concluded. '

Grid Connection Plan

Both sides confirmed that the wellhead power plant will be
connected to the grid via the existing 15 kV line between the existing
geothermal power plant and Adami Tulu substation, as shown in Annex 10.
The Ethiopian side agreed to complete the following works by the distribution
of the Request for Proposal of the Project.

Both sides agreed that Ethiopian side shall avail sufficient
transmission capacity to evacuated the power to Adami Tulu substation from
the existing pilot power plant before commencement of installation work of
the new wellhead generator.

Based on JICA’s recommendation, both sides agreed that wooden
poles shall be installed in 15 kV line from wellhead generator to existing line as
temporary facility.

Production and Reinjection wells
(1) Both sides confirmed that the power plant will be operated at the Project
site, as described in the Draft Final Report, using the LA-9D and
LA-10D for the production wells and LA-7 for the reinjection well,
Both sides also confirmed that the plant will be transferred from the
Project site to other appropriate area by end of the Aluto Langano flash
geothermal power plant construction.



(2) The Ethiopian side indicated its willingness to maximize the output of
the plant from the original designed installed capacity, 2.6MW, to the
technically allowed capacity, 5.0MW if additional geothermal steam is
available from the planned production wells to be drilled with the
support by the World Bank. The Ethiopian side will consult JICA about
the expansion plan before its execution in order to carefully examine it
and to receive appropriate support from JICA.

18.4, Implementation of the obligations

(1) Both sides confirmed that it is important for the smooth implementation
of the Project that the both sides complete the respective obligations in a
timely manner. In particular, the implementation of the obligations
which requires preparatory procedures, such as the land ciearance and
access road construction works (Annex 5, 1.(1} No.5), the repair works

~ of the existing 15kV grid connection lines (Annex 5, 1.(2) No. 8), and
the works for the provision of associated facilities for the construction
(Annex 5, 1.(2) No.9), should be carefully managed not to cause the
delay of the Project.

(2) Both sides confirmed that the preparation of the thermal pond includes
environmental protection works to meet the JICA Guidelines for
Environmental and Social Considerations (April 2010), such as the
installation of permeation-preventing sheets. The specification of the
construction works will be prepared by the Team and compiled in the
Final Report.

(3) To secure the efficient implementation by the contractor(s), both sides
confirmed that the distribution of the Request for the Proposal of the
“Geothermal Wellhead Power System” will be made after confirming
the completion of the RFP process for the key construction works,
namely, the land clearance and access road construction {Annex 5, 1.(1)
No.5), the repair of the existing 15kV grid connection lines (Annex 5,
1.(2) No.8), and the provision of associated facilities for the construction
(Annex 5, 1.(2) No.9) To support the smooth implementation of such
obligations, the Team will provide technical advice which will be
compiled in the Final Report.
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Annex 3 Japanese Grant

The Japanese Grant (hereinafter referred to as the “Grant”) is non-reimbursable fund provided to a
recipient country to procure the facilities, equipment and services (engineering services and
transportation of the products, etc.) for its economic and social development in accordance with the
relevant laws and regulations of Japan. The Grant is not supplied through the donation of materials
as such. .

Based on a JICA law which was entered into effect on October 1, 2008 and the decision of the GOJ,
JICA has become the executing agency of the Japanese Grant for Projects for construction of
facilities, purchase of equipment, etc.

1. Grant Procedures
The Grant is supplied through following procedures:
*Preparatory Survey '

- The Survey conducted by JICA
» Appraisal &Approval

-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
* Authority for Determining Implementation

-The Notes exchanged between the GOJ and a recipient country
*Grant Agreement (hereinafter referred to as “the G/A”)

-Agreement concluded between JICA and a recipient country
: Implementation

-Implementation of the Project on the basis of the G/A
2. Preparatory Survey
(1) Contents of the Survey .

The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the
Project made by the GOJ and JICA. The contents of the Survey are as follows:

-Confirmation of the background, objectives, and benefits of the Project and also institutional
capacity of relevant agencies of the recipient country necessary for the implementation of the
Project.

-Evaluation of the appropriateness of the Project to be implemented under the Grant Scheme from a
technical, financial, social and economic point of view.

-Confirmation of items agreed between both parties concerning the basic concept of the Project.

-Preparation of an outline design of the Project.

-Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their
initial form as the contents of the Grant project. The Outline Design of the Project is confirmed based

on the guidelines of the Japanese Grant scheme.



JICA requests the Government of the recipient country to take whatever measures necessary to
achieve its self-reliance in the implementation of the Project. Such measures must be guaranteed
even though they may fall outside of the jurisdiction of the organization of the recipient country
which actually implements the Project.

Therefore, the implementation of the Project is confirmed by all relevant organizations of the
recipient country based on the Minutes of Discussions.

(2) Selection of Consultants

For smooth implementation of the Survey, JICA employs (a) consulting firm(s). JICA selects (a)
firm(s) based on proposals submitted by interested firms.
(3) Result of the Survey

JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the
implementation of the Project after confirming the appropriateness of the Project.
3. Japanese Grant Scheme
(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred to
as “the E/N™) will be singed between the GOJ and the Government of the recipient country to make a
pledge for assistance, which is followed by the conclusion of the G/A between JICA and the
Government of the recipient country to define the necessary articles, in accordance with the E/N, to
implement the Project, such as payment conditions, responsibilities of the Government of the
recipient country, and procurement conditions.

(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will
be recommended by JICA to the recipient country to continue to work on the Project’s
implementation after the E/N and G/A.

(3) Eligible source country

Under the Grant, in principle, Japanese products and services including transport or those of the
recipient country are to be purchased. The Grant may be used for the purchase of the products or
services of a third country, if necessary, taking into account the quality, competitiveness and
economic rationality of products and services necessary for achieving the objective of the Project.
However, the prime contractors, namely, constructing and procurement firms, and the prime
consulting firm are limited to "Japanese nationals”, in principle.

(4) Necessity of "Verification"

The Government of the recipient country or its designated authority will conclude contracts
denominated in Japanese yen with Japanese nationals, in principle. Those contracts shall be verified
by JICA. This "Verification" is deemed necessary to fulfill accountability to Japanese taxpayers.
(5) Major undertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Project, the recipient country is required to undertake such
necessary measures as Annex. The Japanese Government requests thg Government of the recipient



country to exempt all customs duties, internal taxes and other fiscal levies such as VAT, commercial
tax, income tax, corporate tax, resident tax, fuel tax, but not limited, which may be imposed in the
recipient country with respect to the supply of the products and services under the verified contract,
since the Grant fund comes from the Japanese taxpayers.

{6) "Proper Use"

The Government of the recipient country is required to maintain and use properly and effectively
the facilities constructed and the equipment purchased under the Grant, to assign staff necessary for
this operation and maintenance and to bear all the expenses other than those covered by the Grant.
(7) "Export and Re-export"

The products purchased under the Grant should not be exported or re-exported from the recipient
country.

(8) Banking Arrangements {B/A)

a) The Government of the recipient country or its designated authority should open an account

under the name of the Government of the recipient country in a bank in Japan (hereinafter referred

to as "the Bank"), in principle. JICA will execute the Grant by making payments in Japanese yen to
cover the obligations incurred by the Government of the recipient country or its designated
authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA under an

Authorization to Pay (A/P) issued by the Government of the recipient country or its designated

authority.

(9) Authorization to Pay (A/P)

The Government of the recipient country should bear an advising commission of an Authorization
to Pay and payment commissions paid to the Bank.
(10) Environmental and Social Considerations

The Government of the recipient country must carefully consider environmental and social impacts
by the Project and must comply with the environmental regulations of the recipient country and JICA
Guidelines for Environmental and Social Consideration (April, 2010) .

(11) Monitoring

The Government of the recipient country must take their initiative to carefully monitor the progress
of the Project in order to ensure its smooth implementation as part of their responsibility in the G/A,
and must regularly report to JICA about its status by using the Project Monitoring Report (PMR).
(12) Safety Measures

The Government of the recipient country must ensure that the safety is highly observed during the

implementation of the Project.
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Annex 5 Major Undertakings to be taken by the Government of Ethiopia

1. Specific obligations of the Government of Ethiopia which will not be funded with the Grant

{1) Before the Tender
. Estimated Cost
1 NO Items Deadline Es;._')matEd In charge (Birin Ref.
ate
thousand}
1 | To open bank account within 1 month | by end of | EEP
{Banking Arrangement after the signing | May, 2017
B/A) of the G/A
2 | Toissue A/P to abank in within 1 month | by end of | EEP
Japan (the Agent Bank) after the signing | May, 2017
for the payment to the of the G/A
consultant
3 | To bear the following within 1 month | by middle | EEP 375
commissions to a bank in after the signing | of June,
Japan for the banking of the Banking | 2017
services based upon the B/A | Agreement
1) Advising commission of
A/P
2) Payment commission for
A/P
4 | To obtain an approval of before the byend of | EEP
Environment Impact signing of G/A | March
Assessment
5 | To secure the necessary before start of by end of | EEP
budget and implement land | the construction | May, 2018
acquisition, and
compensation with full
replacement cost in
accordance with RAP
6 | To implement social before land EEP
monitoring, and to submit acquisition is
the monitoring resuits to completed
JICA, by using the
monitoring form, ona
guarterly basis as a part of
Project Monitoring Report
7 To secure and clear the before the by end of | EEP
following lands commencement | May, 20138
1) project site of installation :
2) construct access roads to | work of the
the site portable
3) remove any obstructions | geothermal
if those are at the project wellhead power
site plant
8 | To obtain the required before notice of | by middle | EEP
permit the bidding of Tuly,
document 2017




To submit Project before

Mecnitoring Report preparation of
bidding
documents

by middle | EEP
of July,

2017

(B/A: Banking Ammangement, A/P: Authorization to pay, N/A: Not Applicable)

(2) During the Project Implementation

Estimated Cost

NO Itemns Deadline In charge (Birr in thousand) Ref.
1 | To issue A/P to a bank in Japan (the Agent within 1 month | EEP
Bank) for the payment to the Supplier(s) after the
signing ofthe
contract(s)
2 | To bear the following commissions to a bank in | within 1 month | EEP 175
Japan for the banking services based upon the | after the
B/A signing of the
1) Advising commission of A/P contract(s)
2) Payment commission for A/P
3 | To assist prompt unloading and customs during the EEP
clearance at Mojo dry port of disembarkation in | Project
recipient country
1) Tax exemption and customs clearance of
the products at the port of disembarkation
2) Internal transportation from the port of
disembarkation to the project site
4 | To accord Japanese nationals and/or physical during the EEP
persons of third countries whose services may | Project
be required in connection with the supply of the
products and the services such facilities as may
be necessary for their entry into the country of
the Recipient and stay therein for the
performance of their work
5 | To ensure that customs duties, internal taxes during the MoFEC 5,170
and other fiscal levies which may be imposed Project EEP
in the country of the Recipient with respect to
the purchase of the Products and/or the
Services be exempted;
Such customs duties, internal taxes and other
fiscal levies mentioned above include VAT,
Income tax, Corporate tax and Withholding tax
but not limited, which may be imposed in the
recipient country with respect to the supply of
the products and services under the verified
contract
6 | To submit Project Monitoring Report after each | within one EEP
work under the contract(s) such as month after
transportation, constructjon, installation and completion of
operational training each work
7 | To construct a part of access road from Adami | before the EEP 3,954
Tulu to project site commencement
of installation
work of the




portable

geothermal
wellhead power
_plant
8 | To Repair existing 15 kV grid connection line | before the EEP 1,353
between Adami Tulu substation and the commencement *Repair for 100
existing pilot plant of installation poles
work of the
portable
geothermal
wellhead power
plant
9 | To provide facilities for the distribution of before the EEP
commencement
electricity, water, drainage and other incidental | 5f installation
facilities. work of the a) 22
portable b) 397
. geothermal c) 335
z) Electricity wellhead power dy 1,373
) Water Supply lant Y 3105
¢) Drainage plan € ’
d) Fence
e) Thermal Pound
10 | To implement EMP and EMoP during the EEP
construction
11 | To submit results of environmental monitoring | during the EEP
to JICA, by using the monitoring form, on a construction
quarterly basis as a part of Project Monitoring
Report
12 | To implement RAP (livelihocd restoration for a period EEP
program, if needed) based on
livelihood
restoration
program
13 | To implement social monitoring, and to submit | - until the end EEP
the monitoring results to JICA, by using the of livelihood

monitoring form, on a quarterly basis as a part
of Project Monitoring Report

- Period of the monitoring may be extended if
affected personsesults to JICA, by using the
monitoring form, on a quarterly basis as a part
of decided based on agreement between EEP
and JICA.

restoration
program (In
case that
livelihood
restoration
program is
provided)

- for two years
after land
acquisition is
completed (In
case that
livelihood
restoration
program is not
provided)




(3) After the Project

Estimated Cost

NO | Items Deadline In charge | (Birrin Ref.
thousand)

1 | To implement EMP and EMoP for a period EEP

based on EMP
and EMoP

2 | To submit results of environmental monitoring | for three years | EEP
to JICA, by using the monitoring form, after the Project
semiannually

- The period of environmental monitoring may
be extended if any significant negative impacts
on the environment are found. The extension of
environmental monitoring will be decided
based on the agreement between EEP and
JICA.

3 | To maintain and use properly and effectively After EEP
the facilities constructed and equipment completion of
provided under the Grant Aid the
1) Allocation of maintenance cost construction
2) Operation and maintenance structure
3) Routine check/Pericdic inspection

4 | To submit Project Monitoring Report (final) within one EEP

month after
signing of
Certificate of
Completion for
the works
under the
contract(s)
5 | To submit a report concerning completion of within six EEP

the Project

months after
completion of
the Project




2. Other obligations of the Government of Ethiopia funded with the Grant

Amount

NO I : i
fems Desdling (Million Japanese Yen)*

1 | To construct facility and provide equipment

1) To conduct the following the following transportation
a) Marine(Air) transportation of the products from Japan to
the recipient country
b) Internal transportation from the port of disembarkation to
the project site

2) To procure and install Geothermal Wellhead Power System

; 1 : April,
including Steam gathering system, Separator, Wellhead 2 (;) lr ]9
generator and Step up transformer,

3) To construct 15 kV grid connection line from the portable
geothermal wellhead power plant to the existing 15 kV grid
connection line

2 | To implement detailed design, tender support and construction
supervision (Consulting Service)
Total **

*The Amount is provisional. This is subject to the approval of the Government of Japan.

** This column is closed due to the confidentiality.




i G/A NO. XXXXXXX
Annex § Project Monitoring Report (template) PMR prepared on DD/MM/YY

Project Monitoring Report
on
Project Name
Grant Agreement No. XXXXXXX
20XX, Month

Organizational Information

Sigier of the G/A | Person in Charge  (Designation)
(Recipient). ~ | Contacts Address:
o L Phone/FAX:
Email:
: . . | Personin Charge  (Designation)
‘Executing Agency .
o . .| Contacts Address:
‘ Phone/FAX:
Email:
, o Person in Charge  (Designation)
Line Ministry
N Contacts Address:
Phone/FAX;
Email:

General Information:

‘Project Title.

| Signed date:

EIN : "+ | Duration:
_— ) o | Signed date:

G/A . | Duration:

S ;- ‘.fl‘i.‘in‘“" .| Government of Japan: Not exceeding JPY mil.
- -?“’:‘-’9_"‘.;_:.-_‘?“'“?‘ .+ .| Government of ( )




GIA NO. XXXXXXX
PMR prepared on DD/MM/YY

1: Project Description

1-1 Project Objective

1-2 Project Rationale
- Higher-level objectives to which the project contributes (national/regional/sectoral
policies and strategies)
- Situation of the target groups to which the project addresses

1-3 Indicators for measurement of “Effectiveness”

Quantltatwe indicators.fo. measure ‘the attainment.of prOJect ob]ectlves L

“Indicators . | Original(Yr: " )y | Tamget(Yr. ) "

Quialitative indicators to measure the attainment of project objectives

2: Details of the Project -

2-1 Location

. Components o ' Ongmal _ o Actual
oo w0 oroposed in the outline design) | - 7

2-2 Scope of the work

Components L 'Original*. il 0 LD Actual® oo
: (propased in the. outline des:gn). S i T

Reasons for modification of scope (if any)
(PMR)




2-3

G/IA NO. XXXXXXX

PMR prepared on DD/MM/YY

Implgmentation Sche_dule_

Items

Ori mal

| (poroposed in the outtine |
_ design)

(at the: time af signing
" tlie Grait Agreemem)

Ac'tl_i.al

Reasons for any changes of the schedule, and their effects on the project (if any)

24

Obligations by the Recipient

2-4-1 Progress of Specific Obligations
See Attachment 2.

2-4-2 Activities
See Attachment 3.

,2-4-3 Report on RD
See Attachment 11.

25

2-5-1 Cost borne by the Grant (Confidential until the Bidding)

Project Cost

Components - Cost. -
o SR (M;IhonYen)
I ~Original T Actual” Or_l‘gma‘l,'_)‘z)“ ‘Actual
| . (proposedinthe outline design) | (incase afany ‘:','@mposgqf_'f'n I
oo - © | modification) - | the outling |
i | | design)
1.
Total
Note: 1) Date of estimation:
2} Exchange rate: 1 US Dollar=  Yen

2-5-2 Cost borne by the Recipient

Components

Orlgmal

1 @rapased ln the. aut!me desagn)

(m case of any
miod] ﬁcanon)

Actual

Ihe omlme o}
des:gn)




G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Note: 1} Date of estimation:
2} Exchange rate: 1 UJS Dollar =

Reasons for the remarkable gaps between the original and actual cost, and the
countermeasures (if any)
(PMR)

2-6 Executing Agency
-~ Organization’s role, financial position, capacity, cost recovery etc.,
- Organization Chart including the unit in charge of the implementation and number

of employees.
Original (as the time of ontiine design)
name.
role;

financial situation:
institutional and organizational arrangement (organogram):
human resources (number and ability of staf):

Actual (PMR)

2-7 Environmental and Social Impacts
- The results of environmental monitoring based on Attachment 5 (in accordance with

Schedule 4 of the Grant Agreement). _
- The results of social monitoring based on in Attachment 5 (in accordance with Schedule

4 of the Grant Agreement).
- Disclosed information related to results of environmental and social monitoring to local

stakeholders (whenever applicable).

3: Operation and Maintenance (O&M)

3-1 Physical Arrangement
- Plan for O&M (number and skills of the staff in the responsible division or section,

availability of manuals and guidelines, availability of spare parts, etc.)

Original (at the time of outline design)

Actual (PMR)

3-2 Budgetary Arrangement
- Required O&M cost and actual budget allocation for O&M



G/A NO, XX0OK(XX
PMR prepared on DD/MM/YY

Original (ar the time of outfine design)

Actual (PMR)

4: Potential Rlsks and Mitigation Measures . .

- Potential risks which may affect the project implementation, attainment of
objectives, sustainability
- Mitigation measures corresponding to the potential risks

Assessment of Potential Risks (af the time of outline design)

PotentialRisks | . . Assessment

1. (Description of Risk) " | Probability: High/Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

2. (Description of Risk) Probability: High/Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicabie):

3. (Description of Risk) Probability: High/Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:




GIA NO. XXXXXXX
PMR prepared on DD/MM/YY

Action required during the implementation stage:

Contingency Plan (if applicable):

Actual Situation and Countermeasures

(PMR)

5 .‘EVél-u#t'icip and 'MonitOri_lig-‘Plan'(alfter the Wbrk'comp.ljetio;l') BRI

&1 Overall evaluation

Please describe your overall evaluation on the project.

5-2 Lessons Learnt and Recommendations

Please raise any lessons learned from the project experience, which might be valuable for
the future assistance or similar type of projects, as well as any recommendations, which
might be beneficial for better realization of the project effect, impact and assurance of
sustainability.

5-3 Monitoring Plan of the Indicators for Post-Evaluation
Please describe monitoring methods, section(s)/department(s) in charge of monitoring, frequency, the

term to monitor the indicators stipulated in 1-3.




G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Attachment

1. Project Location Map
2. Specific obligations of the Recipient which will not be funded with the Grant
3. Monthly Report submitted by the Consultant
Appendix - Photocopy of Contractor’s Progress Report (if any)
- Consultant Member List
- Contractor’s Main Staff List
4, Check list for the Contract (including Record of Amendment of the Contract/Agreement
and Schedule of Payment)
5. Environmental Monitoring Form / Social Monitoring Form
6. Monitoring sheet on price of specified materials (Quarterly)
7. Report on Proportion of Procurement (Recipient Country, Japan and Third Countries)
(PMR (final )only)
8. Pictures (by JPEG style by CD-R) (PMR (finaljonly)
9. Equipment List (PMR (final )only)
10, Drawing (PMR (final )only)
11. Report on RD (After project)
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(1)Monitoring implementation system

The EEP has EHS & Quality (Environmental Health, Safety and Quality)
Department, which takes charge of formulating and administering policies on quality
control, environmental impact assessments and management, health, and safety. Under
the EHS & Quality Department, the Environmental and Social Office has also been
established. uties and responsibilities of this Office is to carry out regular monitoring
to ensure proper implementation of the proposed mitigation measures during the
construction and operation of projects related tot eh generation of power . However,
during the visit it was confirmed that this Office has no capacity and perience in
relation to the monitoring of geothermal power plants, and has no appropriate
monitoring devices useful for the monitoring purposes. Guring the visit the Office
requested to have some support from Japan Government to improve their technological
skills and enhance their means of monitoring. To this effect the Office specifically
requested to receive the following type of supports:

® The inclusion of environmental engineer in the technical support team of the
Office

® The provisions of technical guidance and training for monitoring by JICA’s
spécialists to enable them properly carry out environmental monitoring on the
proposed project.

® Support in the form of environmental monitoring devices (sound level meters
and H3S measuring instruments)



Annex 9 Environmental and Social Monitoring Form

MONITORING FORM

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes
monitoring for necessary items that are decided by environmental reviews, JICA
undertakes monitoring based on regular reports including measured data submitted by
the project proponent. When necessary, the project proponent should refer to the

following monitoring form for submitting reports.

-When monitoring plans including monitoring items, frequencies and methods are
decided, project phase or project life cycle (such as construction phase and operation
phase) should be considered.

1. Responses/Actions to Comments and Guidance from Government Authorities
and the Public

Monitoring Item Monitoring Results during Report
Period

ex.) Responses/Actions to Comments and
Guidance from Government Authorities

2. Mitigation Measures

- Air Quality (Emission Gas / Ambient Air Quality)

Remarks
Measured | Measured | Country’s Referred (Measurement
Item Unit Value Value Standards | International Point,
(Mean) (Max.) Standards Frequency,
Methed, etc.)
S0,
NO,
CO
O,
Soot and

dust




SPM

Dust

- Water Quality (Effluent/Wastewater/Ambient Water Quality)

ltem

Unit

Measured
Value
(Mean)

Measured
Value
(Max.)

Country’s
Standards

Referred
International
Standards

Remarks
{(Measurement
Point,
Frequency,
Method, etc.)

pH

SS
(Suspended
Solid)

BOD/COD

DO

Total
Nitrogen

Total
Phosphorus

Heavy Metals

Hydrocarbons
/ Mineral Oils

Phenols

Cyanide

Temperature

- Waste

Monitoring Item

Monitoring Results during Report

Period




- Noise / Vibration

Remarks
Measured | Measured | Country’s Referred (Measurement
Item Unit Value Value Standards | International Point,
{Mean) {Max.) Standards Frequency,
Method, etc.)
Noise
level
Vibration
level
- Odor

Monitoring Item

Monitoring Results during Report

Period

3. Natural Environment

- Ecosystem

Monitoring Item

Monitoring Results during Report

Period

ex.) Negative effects/Actions to Valuable
species

4. Social Environment

- Resettlement

Monitoring Item

Monitoring Results during Report

Period




- Living / Livelihood

Monitoring Item

Monitoring Results during Report
Period
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Line Material Bill of Quantity

Designation in

No. Description drawings Unit Quantity
1 | Conductor AAC 95 M 2400
2 Wooden pole 12 m 01 Each 26
3 15 kV Pin insulator 02 each 48
4 | 15KV Insulator pin 03 each 48
5 | 15kV Cross arm for suspension 04 each 10
6 | Cross arm tie strap 05 each 20
7 | Bolt M10x30 + Nut M10 06 each 20
8 | Long bolt M16x300 + Nut M16 07 each 20
9 | Tie wire 08 lot 1
10 | 15 kV disc insulator (see spec. annex 2.4) 10 each 96
11 | Strain clamp 11 each 48
12 | Socket eye 12 each 48
13 | Ball eye 13 each 48
14 | Small collar 14 each 48
15 | Big collar 15 each 20
16 | 15Kv Cross arm HA 16 each 10
17 | Parallel grove clamp 18 each 24
18 | Stay insulator 15 kV 19 each 11
19 | Stay wire 20 lot 11
20 | Stay rod MV 21 each 11
21 | Stay plate 29 each 11
22 | 15 kV Load break switch 23 each 2
23 | Fiber optics cable support 24 Set 18
24 | Fiber optics cable support clamp 25 Set 18
25 | Lightening arrestor 23 each 6
26 | Earthling rod 09 each 2
27 | Copper wire for earthling 17 lot 2
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‘ WHEREAS it IS necessary to ensure the
conservatlon and development of geothermal resources

for the social and economic benefit and growth of the

"country;

' 7 WHEREAS, it is necessary to ensure that the

geothermal resources are utilized for the most

eéonomicaliy benefits of the country, including

electricity generation;

WHEREAS, putting'in place the legal and
regtﬁatory framework to support geothermal power
generation by the public and private sectors is essential
to successful development and use of geothermal
TEeSOurces;

'WHEREAS, it is essential to promulgate a
new law which guides the achievement of the
objectives of the geothermal resources development

and operations;

NOW, THEREFORE, in accordance with
Article 55 (2) (a) of the Constitution of the Federal
Democratic Republic of Ethiopia, it is hereby

proclaimed a8 follows:

y2¢% onm 7.4, RAR
Negarit G. P.O.Box 80001
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GENERAL

1. Short Title

This Proclamation may be cited as the “Geothermal

Resources Development Proclamation No. 981/2016”.

2. Definitions

In this Proclamation, unless the context otherwise

‘requires:

1/

2/

3/

“geothermal  operations” means activities

requiring a license to be issued pursuant to this

Proclamation;

“geothermal resources” means the natural heat

of the eatfth, neithér mineral resources, water
resources or real property, but for the purposes
of this Proclamation, includes geotheﬁnal
energy,  geothermal by-products, and
geothermal fluids;

“geothermal energy” means energy, in

whatever form, exist below the surface of the

earth, resulting from, or created by, or which

phdmi. ML NHY PTEPE o™ ONT
e hHCH, 0T »

B PEMCTIA  TAPCT U HEAT
pyLeE hCNT 2IHT TAPLPT AL@IC
a@m3T  Ared ofy Mkhnh  L1€
AGarmp; @RI AYIPLT RDEDG
Gy °hiet  AFerr TFA® RS
eom ®LF ARIfLlLtE AE meTiF
PaNTO: PSP UL BT 0L OHMN

FCUIA W50t @rnr eLTE 1RO |

oLT YOI

“PB AFCUIA 44T CInT @Y1 AL
ANHATT AR QELTINT hEF 0
TabT ok @ POLLANT  R4E
PLcag® U3 M 0AL ARV bk
PETIOr  AFATCT LU QCKIRNT?
W AECOIA UNT DC P LPH 40T 10T

IKZI

4/

5/

Eiay be extracted from such natural heat;

“geothermal by-products” ‘means any mineral
exclusive of oil, hydrocarbon gas, and helium
but which are found in solution or in
association with geothermal steam and which,
because of quantity, quality, or technical
difficulties in extraction and production, are not
of sufficient value to warrant extraction and
production by themselves;

“geothermal  fluids” means those fluids
associated with geothermal resources, including
water, brines, and vapour, that have value by
virtue of the heat contained therein, whether or
not such fluids have a temperature that is the
boiling point of water or greater than the
boiling point of water at the altitude or depth of
the occurrence, and whether the heat contained
therein is naturally occurring or is transmitted
in fluids artificially introduced into an
underground formation;

T ———ERRR
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6/

7/

8/

9/

10/

“geothermal resource area” means any land
where geothermal resources have been
discovered or is believed to be a source of
geothermal resources and is so designated by
the licensing authority by public notice;
“business organization” shall have the meaning
provide for under the Commercial Code of
Ethiopia; '

Grade I geothermal resources” means a type of
geothermal resources eapable to generate
electric power and to provide services such as

direct heating and combined heat and power;

“Grade II geothermal resources” meané a type
of geothermal resources used for the'purposes
such as direct heating, agricultural and
industrial applications and recreational bathing
and medicinal purposes, but excludes the
purposes of generatmg electncnty,

1

%

“competent body” means any government

organ empowered by law with responsibility

" and authority related to the subject specified in

 the provisions in which the phrase is used;

11/

12/

13/

“consumables” means anything may be utilized
for geothermal operations and that is
expendable or may be replaced during service
such as chemicals, other items including
cement that the licensing authority may, by

directive, designate as consumables;

“documerit” or “record” means any writing or

record, including electronic writings or records;

“drilling” means an operation in which a well is
drilled for the purposes of ~geothermal

operations;
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14/ “exploration license” means a license that gives
the right to undertake activities that help to
establish the
characteristics

dimensions, position,

and extent of geothermal

- resources by detailed geological, geochemical
and geophysical studies including the dﬁlling
wells, discharge of geothermal fluids for the
purpose of well testing, and also includes
'conduct'infg environmental and social impact
assessment, resource assessment and feasibility
studies -and other related activities in order to
establish the existence of geothermal resources
and to determme thelr extent and economic
value;

15/ “core” means solid rock sample taken out from

underground chr‘oughy drilling;
16/ “generation” shall have the meaning provided

for under the Energy Proclamation;

17/ “Government” means the Government of the

Federal Democratic Republic. of Ethiopia and

includes States where appropriate;.

“18/ “known geothermal. resource area” means an

area designated by the licensing -authority by
public notice as a known geothermal resource

area;

19/ “land” .means any land under whatever tenure
held and any servitude, right or privilege in or

over land and includes land covered with water;

20/ “licensing authority” means the Ethiopian

Ener’gy Authority;

21/ “public notice” means publication of the

substantive material addressed in  this
Proclamation through widely accessible mass
media or electronic media;

22/ “reconnaissance license” means a license that
gives right to undertake surface exploration
activities without environmental impact and

to assess geological,

that are intended

geochemical and geophysical characteristics for
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PICavs EPTF ATMRE ool the purpose of determining whether a land may
POy WP Lo AWPT 1LAL wPLCH have' geothermal resources, but not including
Aelr9eL ' drilling activities; '

AL “ehIENAY 20T PEATCUIA 4417 23/ “re-injection” means a process of returning to
A3 Ayt hoodl AT ﬂ"Aﬁ the subsurface ‘geothermal fluids through a
avgp oo Yyarg | well;

R ool 0T WNLE S LPET PR 24/ “revocation” means a return of a license from

N (T X R [ Vaed XU ¥ ANSEYT  A8.0oAN the licensee by the order of the licensing

9:;‘ R TOA RTS8 | , o authority;

RE ‘ovovpl’ e9AT QAL S NLPLIYE 25/ “surrender” means a voluntary return of a
L.25.7F 0L PSS han o0t P1TONTY | licensé or any portion of the license area by a
NJ: ALFPL (6RO QAL AT avadp() 0): licensee to the licensing authority;

RE ‘Pao-pl ovAle 1RAL” YT PRANLT 26/ “temperature - gradient well” means any well
Teh g hemdd 2C PreeH iR dri“ed expressly for the acquisition of geo-
AT A0A POLBLC TP 1AL scientific or temperature-related data;
yor1

RL caoBep” QT hLPE oow(NT avynd 27/ “termination” means cessation of rights of a

S @pge - ovabAn oG kPP PN e | - licensee by an act, . including expiration,
AL S. Paar oo aeNS ',m«, 7 o re;ydcg@thof‘r"@yrén@ér’ofzva?license;

RE "ua-m,,.,mq;v AT fg ;,.,.(-a-”\ &. grg_- (1),69"‘% Y “transfer” means L‘a”‘ sale, eﬁéumbraﬁée,

né.$8 OC + eeir VT ohieT (b8 inheritance, assignment or any other change in
: NPUT  oparenT Logg aa | ownershlp of a geothermal resource llcense or
e AT atang i | | related asset;

Z‘,@) “q.g-ag-” “'M"l‘ fﬁ ;,1‘(-07;\ u.ﬂ.}- AW&A‘," o 29/ “well” means any hole drilled and completed
wege Aa79n6.'-'- oey ¢%. ,,.,.(-u”\ v,ﬂ."-'; on any land which is madé for the discovery or
CASENT ATILLT 0L Aanh .J'-f‘A 173 production of geothermal resources or for re-
3@@.9u,,@_63.f4£f+;§@ef9+mqg‘r"#fmg‘ag. injecting or monitoring geothermal resources;

b ’
@/ “PEAFCOIA 1«2‘32‘ ﬂ"hh PUINITS Poom 30/ “geothermal well-field development and use

AT T ATIATIE
VNI haodl 22C A%90N1S  Aoomed®

FrAE TS Y P¥, MCoN PUNE
aM3S  ChPRYE  TSET?  AITGTE
heurs  LLB  PRANCAT  PABMILOTES
PRGN TGHTF? ATMURT  PCH
POATENTTS PRITA TLALTT Aomdd(t
PRATCTIA

o PP LPL 1001

license” means a license that gives right to
undertake geothermal resource assessment and
feasibility  studies, éd\ia}nced geological,
geochemical and geophysical studiés, drilling
_of production, re-injection and monitoring
wells, steam-field development, extraction and

use of geothermal resources;
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31/ “work program” means the’ prégfam of work
showing details of the work and expenditure as
may be further defined in pursuant to this
Proclamation and regulation and directive
issued hereunder and required as a precdnaition
for granting a reconnaissance and geothermal

,  well-field development and use licenses; and

granting or renewing exploration license;

32/ “State” means any national regional state
Article. 47 (1) of the

- Coiistitution of . the Federal.

specified under
Democratic
Republic of Ethiopia, and includes the Addis

Ababa and Dire Dawa city administrations;

33/ “person” means any natural or juridical person;

-34/-any —expression —in --the —masculine- ~;génder

includes the feminine.

This Proclamation shall apply to geothermal

resources development activities within the territory
of the Federal Democratic Republic of Ethiopia.

4. Objectives |

This Proclamation shall have the followmg

objectives:

1/ ensuring that the country’s  geothermal
resources are developed in an orderly,

sustainable and environmentally responsible
manner;

2/ supporting the generation and delivery of
‘electricity from geothermal-y energy for local
consumptnon and export; B

3/ promoting the use of Grade 1 geothermal

resources for various uses,

4/ ensuring secunty of tenure for all investors in
respect of geothermal resources development
operations; and

carbon-neutral

5/ encouraging a sustainable,

economy in Ethiopia.
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bhea vat PARTTWO
PAA_£ Vil ’ VISI
&. mnwﬂﬁwm 5. Productive Use of Land and Other Résources

3/ APerG hHy APE OC po9.n7¢7 hhhUy 1/ The competent body may decide that other
geh  ARNFCTIA VAT APl NLAT | - natural resources in the geothermal resource
poPe NAA @t PULTT AT PHATCE license area may be developed, in so far ‘as
UART AT QAT T ool - feasible and in a manner consistent with this
NEKMFCOIA  4.95% T A TP AL Proclamation and under the laws applicable to
AIAMA AT 0A0 AhA AONT LTAN them. |

g/ 2o amo AAANT PANFCTIN 6 2/ The licensing authority shall, to the extent

Nohee Nl P42 hAA o-h? AhtrC feasible, support the coexistence of non-
"N} Po1Laohvk AT PATTTE 2P geothermal development activities within the *

47 AT PPLhLANTT AweC N+FA oom? license area of geothermal operations.
216 hANT:: '

% guAl- sl .| 6. Resource Conservation and Sustainabiii
CPRNFCTIN TRAL aohh PoATYIG Poom9® | Geothermal well-field development and use licensee
hip g PAD AL P LI SADS hanhaN,.|. shall. v‘avoid . aneasonéble waéte affecting
NAhAaT PRS AweC —Qaohrké ——Q&>§t ok | environment - and ‘,3‘pr6mote. the. sustaihabi]ity of
AT PRAFCTIA UMk HAE 21t aomnd?} geothermal resources, and to that end, the license
A99L01T AOA nE.AFCoIA AIEOT6 90(:);\ " shall practice re-injection of geothermal fluids when
wweCS hE WECAA UNE AMC el oC ekm) "yxfg-injch‘:t&i”on ’is‘c‘onskivstent with gepthennal industry
Moo anu"r')} 1992979 CRAFCTIA LT best grgctice; and the characteristics of the
CRAENTFE oo INC AT geothermal resource.
5. 47 AKACTIA 2¢PT DAsoIAA . '
5] ey A1ex 100 hibx (B) A @) | 1/ Without prejudice to sub-articles (3) and (4) of
g3 9P AI&EmOE O 1§ Targ® this Article, any land in Ethiopia shall be
GRS P onT 7L g AR NTCIIA available for geothermai operétions.

P T et LUPGTA:

g 42e a0 1A /;'A"I') AmHA TP 2/ The licensing authority may, by public notice,
ANdAT 10¢ A (l.,(’9"") e TN odg designate an area as a known geothermal
ﬂ""“""l"*‘ qeFarg bt POt PEN ~ resources area. In designéting the size and
CoIa hAA 10 Nlae ANPT BTAAL L% "
ame  a~AMr POt PENMCITIA
haA? 22m7? AT PCERT APONT haoeT
TR Y L S | U T A S [ 2

configuration of the known geothermal resources
area the licensing authority shall, among other

considerations, take into account:

V) ARAhAA T 221 & o A UL LN a) known geological, ~geochemical and
prod PEIM-ENAT. EahILhA AG geophysical characteristics of the area

B aaHha QCeTIL RS proposed for designation; and
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a) PEAFCOIA  OAE PULTIAT et
(0P Aeam PLATT OLLT AAT
P99 FA®T AN mPoiIT AP wn'r
9010+  halt::

Qa»AMT  ALHN TP

ANLATL 10 QAe O.£9°F CaUAN “INTO4¢

aegarart  15Farg ot PEMCNIA

e PoIehtent Yo Alae 97hAA

£FAA: PT9° LUT PorAA@ hAhA (H.D

KPS it AP MFAME A@ AL

81 PLLO MIPY AT0N QA® W7 ool

Poohinl oo fVl* BFLPA:

e Ao A VHHLHGT P2FEPT

AL PEANCUIA PEPT  LPL hEam

]
——

a-goi-

V) APACS 1L4IT TP 1«%? a+haa
PGP '

A)  PPLOe Joh ¥PTF AM0NTO 0P
Neh &P, an;-nm,e?"ﬁ Qpov-qifar
CGLPTL

b) the existing and potential uses of the land

‘overlying the geothermal resources.. .-

3/ The licensing authority may by public notice,
upon a determination that such a reservation
would be in the best interests of the public, -
reserve any land, within which geothermal
operations shall not be conducted; provided,
however, that if such prohibition is detrimental
to a person holding license under this
Proclamation, the person shall have the right to
compensation accordmg to the relevant laws.

(\47>No pers_pn:* s'hall be granted a geothermal

operations license over an area:

a) which is reserved for cemeteries and
religious sites;
b) contains archaeological remains or national

monuments;

h)  Awit AT RerdCTF 0+HhAde

NFPFL

Cam) Adgwe AhA0, TOS DL ML |

7Ch athad »66PT1

w) A0 fA@  KhA  hAL+L 4G
hee3feF: hht1PF 0Ly haord
M- oLEPT OLF ALNT NAPHT
af (EF) “31C han o-0rI AS

Z)  QAA H7 Qthaha nFPF::

&/ (Hy A3+% P00 hIe% (§) etovahtor
PHHA “INFOLE (rd- AL APANTE 7
Ly APE hovarani: 04T 42L& Mtamt
AG POS PARA T A&V A0 et
dMIE PCK AL TLITL ALUI

%/ ov3qm AHN TR a0A 0.0

poyhhi ACPE  +ONA GHY KIPER F0D |

amwet  Pthaa
het

arex (F) ogr (2)
qyE@mge  mqh. AL NFCUIA e
AIS.UPT ALTL LTAA::

c) which is reserved for infrastructure area;

d)- which i‘su’ within areas resqrved f,o(rv natural
habitats or national parks;

@yvhich is within five hundred (500) meters

"~/ from the boundary of a village, city, water
reservoir or dam wﬂMDGMISSIon of the
competent body; and :

f) which is protected by any other law of the
country. ~
5/ A public notice issued pursuant to sub-artlcle 2)
of this Article shall not affect the size and
configuration of the land that, on the date of the
public. notice, is subject toa geothermal license
granted prior to the coming into force of this
Proclamation with a valid power purchase.
agreement. ’

6/ The Government may, upOt; a determination that
it is in the best interest of the public, authorize
the availability of any protected area under sub-
articles (3) or (4) of this Article for geothermal

providing  appropriate

operations,  upon

compensatory arrangements, if any.
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&/

he2e oC i"l")‘.‘"i-“ a-m l"t‘h‘l.-".- -'m,e
73T INTANTTT 108 mPUYT
oN+ANET PolecAhk NIRRT a7TE
nENSOY @@9° VIBYTTEY W 03A ant
anms (i) 45 oar kT AT A
ATNST $CAE* @@ RAVT@:: AT
M (0P PAPLE WPFIETF 0N LT PO

AL & Targe:
PEAMFCTIA  UAT  out  AnHA heT
LUPSA::

(Zd a- @
2.9 (0 MA2AM3 (1Y APE @wlt
PhLOATT  “ooahF  NRAFCTIA UM

ool heeH10 NAA P8 edc00tTT NF
PE A4 DACLST Goopdh 04 +R&TVT
na® Pav1S%E  AMYT  A°ThEYt  PatE
OIFF AP ORT PRCIA::

" 3/ Instruments

10.

8. Government Geothermal Operations

1/ The Government may, either by itself or in
partnership with other investors, undertake
- geothermal operations that have crucial role for

the country’s economic and social development.

2/ Without prejudice to sub-article (1) of this

Article‘ the Government shall undertake

geothermal = resource exploration and

development activities to provide sufficient data

to the licensing authority to facilitate the
granting of license for well-filed development

and use license on a competitive basis.

| 9. Register of Geothermal Resources

1/ The licensing authority shall establish and

maintain a register of geothermal resources.

2/ Applications -for licenses and decisions for .

grariting, denying or revoking licenses, records

of - appeals and other written documents

determmed by thls ‘Proclamation and regulation

shall be

registered in geothermal resources register.

and directive 1ssue9 hereunder

involving private transactioﬁs,
transfers, encumbrances, - and inheritance of
interests in licenses, shail be presented for
registration by the person who -acquired ’;he
rights within ninety (90) days after the
conclusion of the agreement or to get legality; if
an 'agre,ement is not timely presented for

registration it shall be null and void.

4/ The geothermal resources register shall be open

to the public. S

1CT
1/ The licensing authority shall, after registering

an application in the register of geothermal
resources, publicize it to third parties through
public mass media having wider access by
specifying the geographic coordinate of the

area to which application is lodged.
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(227 e hent (IE) +5T 0T
FE@Pod fPLN RILPT LPE ORO
WA2AMT O158 AL N9LovahsTo O19F
aohhd £CLC AIBEC SRCIAS

i/ 18¢ polemAhFar  O16F L0
+Paop phoodnt LFL N@O AAL2ATT
LCL% 7;'m.ﬁzanc hohin ¢ EC QDAY
(%) 4571 ot mho199 T haFA LPL
am.a NA»AMT PO-ARTT 01T hchc
hamm (A Qhrd heat (IB) fre
$5F ONT PELAOT TIOP  PoblA
opy PATEOA Ol LAMA::

.hea rat
&L2L (e ANANT
@ () [

er® 0o MPAME POUEAT wAMTS

T BT ETAE

& PEAMCUIA VAT AT AFANF Y
AOTLD POULE VR PT PINRFTIT

& PEACUA VAT AYNTY folevat: 1

G Ly KPET LU KPE  ATINLGS

Lom LHTFT mavsePF  @wlct
oG oGTFeT 914171

PEMCOIA  VOT  ATTT (71187 As
WALPET SALAFTEDY NIAOM 1TILE
ohha PEISCT 0L Ahat PULTA PP
e ACNOIL U, KCPE Poro-aLT

=
~

8/ NLeE 1 AG RLE NI PAKHCTIA vk AL
PEAICIIN 124 8FPETY pohmt 0L

Poohdhd PhHO@m 4 PETT PUIRNT PoPILT |

POVLHI® WG ol

E/ ABAMCOIA HCE Po1UI0C RMANT 226
26 ABNFCNIA  BhLh h G PN+
094,918, PPPONC @LdT paohmt1

2/ If any person objects to the granting of the
license within fifteen (15) days from the date of
the publicity of the area requested for license
under sub-article (1) of this Article, fhe
licensing authority shall initiate negotiations
between the concerned parties to resolve the

objection.

3/ If the parties fail to resoive the objection
amicably within sixty (60) days starting from
the date fixed by the licensing authority to start
the negotiation, the- licensing authority shall
hear the presentations of both parties and pass
decision within fifteen (15) working days either

by upholding or rejecting the objection.

PART THREE
LICENSING AUTHORITY

L L N Y e i

11. Powers and Duties of the Licensing Authority

The licensing authority shall have the powers and
~duties to:

1/ promote conditions  necessary for the
~development - of - geothermal | resources

investment activities; .. . o e
2/ ensure the compliance of geothermal resources

development activities with this Proclamation
and the regulations and directives issued
hereunder;

3/ take appropriate measures to prevent an actual
or perceived conflict of interest between the
promotion of the development of geothermal '
resources and compliance responsibilities of
licensees;

4/ issue or deny, renew, suspend, extend, revoke
and terminate geothermal operations license
issued on Grade 1 and Grade II geothermal

resources operation;

5/ issue certificates of competency for consultancy

and geothermal works in the geothermal sector;
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A200 hA®* RhA DG (oo40C PEACUTA
Pe® T hAFRRS  PANNT  fmS AT
PRV MIADT OC Phmmor OFGTFO-Y
Po7£.9171

WEAHCOIA e OC HLEICTT PATO fm
GG PRUMIT  RLBEPTIT PRLAL  R4C

DT PRTPC avlLPPTIG AT TPOA

he 13 P0G RE90°TTar39° PordMmC:

1%/ gy APE A“704.09° AN hATe- Khat

2C eoo00C::

-6/ authorize or deny permission for the export of

samples of geothermal fluids and related
products;

7/ authorize the use and sale of geothermal by-
products in consultation with the éompetent
body;

8/ determine whether a license on certain license
area shall be given through competitive bid or

- ‘application;

9/ ensure that any licensee has the necessary
financial resources, technical capability and
experience to fulfill the obligations “provided
under license in accordance with this '
Proclamation; |

10/ designate an area as a known geothermal
resource area; '

11/ féceive information and records specified in
this Proclamation and regulations and
directives issued hereunder; |

‘1‘2/ iﬁspect to eﬁsui‘e tﬁat geéthermal operations
are carried out in accordance with this
"Proclamation and regulation and - directive
issued hereunder and applicable licenses

' agreements; o

13/ collect license fees and other payments
pursuant to rates approved by the
Government;

14/ ensure, in collaborétion with the competent
'body, that geothermal operations comply with
environmental, health and safety laws of
Ethiopia;

15/ issue health and safety standards, drilling code
of practices, inspection ﬁuidelines, and other
codes and standards related to geothermal
operations and supervise the implementation

of same;

16/ collaborate with competent bodies. for the

implementation of this Proclamation.
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PART FOUR ‘
PROFESSIONAL COMPETENCY

12. Requirement of License

No person, may undertake geothermal operations
without having appropriate license from the

licensing authority pursuant to this Proclamation.

| 13. Types of Licenses

l/ The licensing authority may grant the following
geothermaly operation licenses on Grade 1
‘geothermal resources to any applicant that
meets the requirements - prescribed in this
Proclamation and regulation and directive
issued hereunder:

a) reconnaissance license;
_b) exploration license; and
c) geothermal well-field development and use
license. _

2/ The manner and details of granting geothermal
operations license on Grade I geothermal
resources shall be determined by regﬁlation and
.directive to:be issuo;dczfizr the implementation of

. this Proclamation. i

3/ Without prejudice to sub-articles (1) and (2) of
this Article, Regional States shall grant

Grade 11

geothermal resource the temperaturé of which

operation licenses license on
do not exceed one hundred twenty (120) degree.
centigrade and volume not exceeding two

million (2,000,000) meter cube per year.

14. Reconnaissance License

1/ A reconnaissance license shall be issued on a
non-exclusive and non-competitive basis.

2/ A reconnaissance license shall be valid for the
period specified in the license; provided,
however, such period shall not exceed twenty
four (24) months..

3/ A

renewable.

reconnaissance license shall not be
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4/ The holder of a reconnaissance license, may
apply for a geothermal exploration license if he
meets the requirements specified in this
Proclamation and regulation and directive
issued ‘hereunder; and provided that the area
applied for is not under an exploration or
geothermal well-field development and use
license and that. -

5/ The licensing authority shall notify a holder of
reconnaissance license, if an exploration or
geothermal well-field development and use
license has been granted to another person for
the whole or part of the reconnaissance license

area.

15. Exploration License
1/ An- exclusive exploration. license shall be

granted-to an applicant who:
- :a) -has

environmental and social impact assessment

submitted = work  program  and
and got appr.val from rthe licensing
authority; '

-b) has demonstrated financial capability ‘or
;ac_cie,ss to the financial yrresourcesr énd the
technical ability to.conduct .the proposed
exploration in accordance with the approved
work program; k

c) is not in breach of any obligation of a

geothermal operation license, if any.

2/ An exploration license shall be valid for an
initial period specified in the license; provided,

however, such period shall not exceed five (5)

R ]

years.

3/ An exploration license may be renewed twice,
each for a period not exceeding one (1) year
upon approval by the licensing authority;
provided, however, that an exploration license
shall be terminated at the end of the second
renewal period.




M BAITAE  AREA 126 omm krc BEL oonhise %+ BB %9

Federal Negarit Gazette No. 108 16" September, 2016 ... .page 9325

8] NAL2% 0L.P% P1TmAWETT V%I PT

1%, A hrtCma 1L3A& oohh PTIATITS foomed
L2
&/ 42L& (MO ANPANG PNF PP oot
PO eNTy  PEATCYIA HLAL o0k
PUINYT TS Poomed® 4L PULAM® P70
+a Tt URFPT A%1299A°  havAhT
LUSAr

-~ ATAT ha0oeT AMLAT PUImPh 14A

Va2 h7AS  LUT  APE: WPE7Y
'Fh-'Mar fOm LINTFT ML avav e P
SIILPTF PG 4P5T A11E 0L
Awin PoLeNd | ré T hadear  (HY
A3P& 300 AYbR (B) oowidt oop 1)
L2577 ALLNAT LTAA:: |

V) MLFPL  ame  NArAMNT TP
1T eroe- OFLT PAPHYT TSTS
eANNN, AS PN AROT 79197
“PETAPLAT

A) MmIP PILA Vit NPT AAD-I

L) PONET 2l APLOO Pl TET

aowyF ACTHGOF  POLELNTA  P1FHA

API°S ANLALG eEhLh TFa-S Pha-

DL AT POLTA @PET ALIImI

@)y N&T PAAFCTIA e 42%

P hPy PHYUT &L 1L8,TPF
AAMN::
PENMECTIA FLAL oodh PTIATITS

Papmbg® LFL N4F5 AL A-HIN0a- LB
03 LBEAL UTF LV UL WIe AFOT
(RE) 9007 (AL AT ALT-APx

PEAMCUIA 1AL NN PUIAYITS Poom
+9° 4L AR POLELNT AW ALNS
@37 NS TFo L PRACUIA
UVl A%TET ALOPTA LTAA:

4/ Government may renew the license pursuant to
sub-article (3) of this Article; provided that the
licensee has fulfilled the obligations specified
in the license, meets all the requirements in
connection with application for the renewal and
is not in breach of any provision of this
Proclamation, regulations or directives issued

which

suspension or revocation of the license.

hereunder constitute grounds for

16. Geothermal Well-field Development and Use

License

1/ The Authorify shall grant a license for an
exclusive geothermal well-field development
and use to an applicant who satisfies the

following conditions:

a) who has submitted work program,
feasibility study and environmental and
social impact assessment and got approval -
from the licensing authority,

b) has acquired a valid power purchase
agreement, ‘

¢)" has "demonstrated *f?ﬁnanci'd' capability or
access to the financial resources and the
‘technical ability to conduct the proposed
exploration in accordance with the

approved work program;

d) is not in breach of any obligation of a

geothermal operation license, if any.

2/ A geothermal well-field development and use
license shall be valid for an initial period
specified in the license; and such period shall

" not exceed twenty five (25) years.

3/ When the validity period of the geothermal -
well-field development and use license expires,
Government may continue the development of

the geothermal resource as it finds feasible,
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4/ A geothermal well-field development and use
licensee shall have the right to undertake power
generation'activities on Grade 1 geothermal
resources, either as a standalone operation or
combined with sale of used geothermal
resource for direét use by Government, or for
self-use.

5/ A geothermal well-field development and use
licensee who qualifies for power generation
activities on Grade I' geothermal resources shall
be granted a license to generate electricity upon
application to the licensing authority, provided
that the licensee demonstrates compliance with

the relevant provisions of the Energy Law.

6/ The holder of a geothermal well-field
development and use license on a Grade I
~ geothermal resource shall have the obligation to

generate and to sell ‘the electricity generated

ﬁ'om gé&tiiermal resources to the competent
body as promulgated in the relevant Energy and

Investment Laws of the g:ountry.

| 17. Competitive Award. of Licenses

1/ The licensing authority. may-grant a geothermal
well-field development and use license on a
competitive ‘basis for a known geothermal
resource ared, where exploration activities have
been conducted for the area at least to the level
of test drilling and the existence of geothermal
resources have been confirmed to the degree
sufficient to grant a well-filed development and
use license.

2/ If the licensing authority receives an
application for an épéploration license for an
area, it shall, through a public notice, invite
other interested persons to apply within thirty
(30) days from the date:of publicity for the
purpose of competitive award of the same area
based on technical ability and financial capacity

criteria of the applicants.
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3/ If the

application pursuant to sub-article (2) of this

licensing authority receives no
Atrticle, it shall consider the application of the

. initial applicant.

18.-Application Procedure

The procedures, requirements and timelines for
applicationé shall be provided in regulation to be
issued pursuant to this )Proclamation to. ensure
expeditious processing of applications for licenses.

19. or Li
1/ Without prejudice to of Article 13 (1) of this

Proclamation no license shall be granted to:

a) a person who is declared bankrupt by the
court having jurisdiction;

b) a business organization that is in
liquidation, other than liquidation which
forms a part of a scheme for the

reorganization or merger with another
» business organization;

<)~ a person who has knowingly provided false -
information in its application; or
knowingly failed to provide information to
the licensing authority for decision with
respect to his application;

d) a licensee who has knowingly provided
false information or knowingly failed to
provide information to the licensing

authority for the review of required reports.

2/ A licensee whose license is revoked due to
fraudulent misrepresentation, or knowingly fails
to provide material information required by the
licensing authority shall not be granted any
license for ten (10) years starting from the date

of revocation of the previous license.

20. Work Program
1/ Any person lodging application to obtain any

type license shall submit his application
accompanied with a work program, including
budget, detailing the program of work for each
activity covered by the license.
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4/
. Jlicensing authority shall, within ten (10) days:

21.

have the right to:

2/ The licensee may at any time apply to licensing
authority to vary the approved work program,

including budget.

3/ Any application for variation shall:

a) identify the events that prevent the licensee
from carrying out the work program as
approved, or identify the technical or
financial basis for varying the work program
based on prior work program of the licensee
and provide justification for any substantive
changes; and

with

b) be

amendment of the. work program and its

accompanied the intended

-budget, and discharge payment of fee, if any.

. After receiving the application for variation the

a) approve the variation work program, if

convinced with the variation; or

b) shall notify the applicant in. writing of the
-reasons for refusal, if it rejects the application

for variation work program.

In addition to the rights provided for in the other
provisions of this Proclamation, in so far as it may
be necessary for the operations referred to in this
Proclamation and subject to any restrictions
specified in the licensé, the licensee shall, for the

term of the license consistent with applicable laws,

\

1/ enter the license area for the purposes of

conducting  activities specified in the
geothermal operatioris license and to carry on
any other necessary activity for the operation in
accordance with approved work program’

includi;lg budget;
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£OF7 UM |
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3/ PEAFCUIA 4 AN & RNLAL PUR 4/ build and construct, any surface or underground
hooot QAL OLF (LT 2C PoLHGY inﬁ'astrdcture required for the purposes of
owit AT 90.,"(‘-' 294G pa1INF geothermal  resources oper,aticns and erect,
b _q'lj_gu AILANLALIE  $NChPTIS construct and maintain such plant, machinery,
i P FT  ooThd  ANPTIE  AATF buildings ‘and‘ other erections as may be
233 2FT POMLL AS PUIRNI necessary:

E/ 04LPE hAA OONT ANLATL PUR oPwldt 5/ use construction materials; found within the
Am,,f.*,‘.-, ACHCOT (EPE hAA- nazr"'i,, license area as required for constructing
P> *DLCT PmbIL essential physical inﬁ'astrdcture within -the

 license area;

3 1Torr f‘ﬁjvt‘(.‘"?&\ &N .{’ﬂ"f'n‘.‘ 6/ reclain% and utilize any geothermal fluids;
pomd 1 ‘ o

i/ h9NYE  pAFe. oy UNT ATFRT 7/ dispose used water consistent with Water Laws
pr4an  OPRTFIG  LLLUVT  PATOT and relevant basin plans and related
eANIN, TAF MmITF Q°7THAC TP AL Environmental Laws;
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T8 aaoThA POm- A0 eATF- " cutting of timber and reforestation, cut and use
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ABAFCTIA 0 AF  ANLAL é‘u’-,. licensed area and other geothermal resources
P27 O-MATFI PARLTS PRMPPT operations; '

8/ anTF aPT  AISLIMINGTE aPAThA 9/ use the existing roads, bridges and
M99 L4LTC U273 QNG o1& TT SALE communications infrastructure in a manner that
TG pavwid ACTT A FCT PIPIAIAL does not impair the use of other persons;
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construct and maintain access roads, bridges
and other means of communicat;ons ccnsistent
with environmental ’planning and construction
standards to facilitate access to and use of the

land pursuant to the license;
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11/ drill and construct wells necessary for
geothermal operation in compliance with the

relevant rules and directives;

12/ erect, construct and maintain temporary houses
and buildings for his own or employees use or

abandon such houses and buildings;

13/ utilize or sell for non-electrical purposes a
geothermal fluids generating from facility
within the license area or adjacent to it in a
consistent manner with the licensing
requirement of geothermal resources on Grade I

geothermal resources;

14/ if the licensee is foreign investor, hold foreign
currency bank account in accordance with

accounting practices accepted in Ethiopia and
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directive issued by the National Bank of

Ethiopia.
22. General Obligations of Licensces _
1/ In addition to the obligations provided for
under other -relevant provisions of this
Proclamation and other applicable laws, a

licensee shall have the following obligations:

a) carry out geothermal operations in
accordance with the appropriate laws,
technology and geothermal operations
consistent with international best practices
generally accepted in the geothermal
industry;

b) conduct geothermal operations to ensure
the health and safety -of licensee’s agents,
employees and other persons, and comply
with the applicable laws pertaining to

environmental protection;

¢) ensure that all employees have received
appropriate  training and  education
necessary for geothermal operations
- consistent with best practices generally
accepted in the geothermal industry;
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d) “
~with other legmmate occupants of the

e)

2

h)

k)

k)

)

“give - employment. .

take proper precautions not to interfere

license area and adjacent land;

contribute ﬁnancially in the construction
and maintenance of infrastructure such as
roads to be used jointly with other users
within the license area as agreed upon the
basis of | the

of propottional use

infrastructure;

permit. other persons to use its road and
bridge infrastructure freely; provided, that
such use does not impair its geothermal

operations;

allow Government or other persons to use

temporarily its roads, -buildings and

communications infrastructure in

circumstances of emergency, subject only

" to the payment of compensation in the

event of damage thereto;

preference to  the

- Ethiopian- citizens, provided that such

persons have the required qualifications;

give preference to the purchase and use of
domestic goods and' services, where they
are readily available at a competitive price

and are of a.comparable quality;

discharge timely all payments required
under this proclamation and regulation and

directive issued hereunder;

comply with any terms of the license and
provisions of work program provided in
the license;

make available at reasonable time all

relevant documents, including books and

records, - for inspection by the licensing
authority or other duly authorized bodies

under the relevant laws;
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m) provide access to the Government to the
facility so as to take necessary measures in
an emergency Ssituation affecting - health

and safety;

n) minimize ilnpacts on the environment and
communities and, where appropriate,

provide mitigation for those impacts in

accordance with the approved
environmental and social plan;

o) fence, remove constructions and properly
plug and abandon wells and otherwise
safeguard in accordance with a duly
approved environmental impact assessment
any wells and such other works in the
license or lease area so that the.health life
‘and property of persons may . not - be
endangered upon re&ocatlon, termmatlon

‘yyfor surrender of the geothermal operatlons

llcense or leased area;

p)‘ get registered in the registry of trade with
the competent body and‘shall ‘maintain an
off ce m Ethlopla durmg the entire term of
any llcense,

'q) to effect prior payment annually for the
license and lease area in accordance with

the law of the respective Regional State.

2/ The Government may takeover, free of charge,
constructions not removed by a licensee

pursuant to sub-article (1) (o) of this Atrticle.

23. Boundaries of License Area

1/ The size and boundaries of known geothermal
areas shall be determined by the licensing
authority.

2/ Without prejudice to sub-article (1) of this
Article and subject to the limitations of Article 7
of this Proclamation, for the purpose of licensing
a geothermal resource area other than the known
geothermal resource area, shall be limited by the
perimeter of a geometric figure whose vertices
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are referred to in Global Positioning System
Coordinates, and the following size of
geothermal resources area may be authorize:

a) for a reconnaissance license it shall be not
more than two thousand (2,000) square
kilometers;

b) for an exploration license it shall be not more
than -two hundred (200) square kilometers;
and a licensee shall not hold more than two
licenses at time; or

c) for a geothermal well-field development and
use license it shall. be not more than fifty (50)

square kilometers.

3/ the manner of detailed application of sub-articles
(1) and (2) of this Article shall be determined in

regulation issued pursuant to this Proclamation.

24,

The competent body may, in consultation with the
licensing authority and on the basis of the
economlc benefit to the country and assessment
made by the subsequent 'apphcant of the potential

' |mpacts on an existing licensee, grant licenses for
other purposes within the same license area, upon
notification to the holder of any existing license
and as long as they do not materially affect the
activities and performance of the existing license.

25. Precedence of Licenses

; 1/ Unless the licensing authority determines
otherwise on the basis of an analysis of the
economic’ benefits of the development of
geothermal resources or other appropriate

>th¢‘ graniing of

investment  objectives,

geothennal operations license on Grade I
geothermal resources shall take precedence
over granting geothermal operations license on

Grade 11 geothermal resources.
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2/ Unless the licensing authority determines
otherwise on the basis of analysis of economic
benefits of the development of geothermal
resources or other apprdpriate investment
objectives, in the granting of licenses, an

exploration license shall take precedence over a

reconnaissance license, and a geothermal well-
field development and use license shall take
precedence over an  exploration and
reconnaissance license.

3/ 1f any license area is found to be superimposed
upon that of another license, the area under

dispute shall stay within the area of the first-

issued license.

26. Transfer of License

1/ Any license, other than a reconnaissance

* license, may transfer his license to another
person with the prior written consent of the
licensing authority and upon payment of any
transfer fees prescribed in the regulation issued
hereunder.

2/ The licensing authority shall, prior to approving
any transfer, ensure that the transferee has the
necessary financial resources and fechnical
capability - and experience to fulfill the
obligations under any license and meets such
other criteria as may be set forth in the

regulation and directive issued hereunder.

3/ The documents that transfer the licenses shall
include the following provisions; unless prior
written consent of the licensing authority is

obtained:
a) the license area and theterms of the license

are transferred in toEaI, without exception;
and

b) the transferee .of the license agrees to
adhere to any provisions of the approved

work program.

4/ No license may be transferred to a person
specified under Article 19 (1) and (2) of this

Proclamation.
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5/ Rights under any transfer of a license shall be
ineffective as agaiﬁst any transferee of the
license unless such transfer is approved and is
registered by the licensing authority.

27. Surrender

1/ The holder of a license may surrender his
license or any portion of the license area by
giving notice to the licensing authority subject
to obligations which shall coniinue following
surrender, such as the obligation to restore the
site or remediate pollution caused by licensee’s
6peration, or to furnish guarantee or other

financial instrument for that purpose.

2/ Any person who surrenders his license or lease
right pursuant to sub-article (1) of this Article,
shall not be released from the liability of
performing the duties imposed upon him and
due to be performed during the term of the

license.

ZSW

1/ Any information, reports, documents, or data
submltted pursuant to this Proclamatlon marked
as propnetary or conﬁdentlal by the licensee

 shall not be disclosed by the licensing authority
or any other Government organ to a third party
during the term of the license and any extensions
thereof, except with fhe consent of the licensee;
provided, however, that following surrender of
license area or termination of llicense, all
information related to the geothermal resources
shall be public information.

2/ The prohibition of disclosure of information
pursuant to sub-article (1) of this Article shall
not apply when the information is sought:

a) for the purpose of legal proceedings, an
inquiry or investigation conducted by an
organ of justice administration;

b) to -any person that is under contract as a
consultant to the Government who is

authorized by the licensing authority to

receive such information; provided that such
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consultant is bound by the same standard of
non-disclosure as is the Government under
this Article; or

c) for the preparation of statistics by or on
behalf of the Government in respect of
development operations; provided such
disclosure is no more specific in detail than is
necessary for the purpose of the statistics
concerned.

29. Records and Reports

1/ In addition to specific records and reports that

may be required in the license, any licensee shall
make available within the territory of Ethiopia
documents containing the following information
‘and shall submit such reports to the licensing

authority that include:

a) information pertaining to its geothermal

operations and the results connected

.. therewith, including, but net limited to, well
and :core-log - data, production and re-
injection activities and interference or tracer

.

tests;

b) employment, financial, commercial and other

‘ relevant information as may be required in

the license or as may be prescribed in
regulation and directive issued hereunder.

2/ The licensee may not dispose of or destroy émy

document relating to well or core-log data

- specified in sub-article (1) (a) of this Article,

without the prior written consent of the licensing

authority.

30. Export of Geothermal Related Geologjcal

Samples

1/The holder of a license shall have the right, with
the prior written consent of the Iicenéing
authority, to‘export samples of fluids, brine and
other geological related resources for laboratory

testing.
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B Py itk 0Nh  hidR  (B) &723|  2/Without prejudice to sub-article (1) of this
RIEMNP PSS PRAFCTIA  Gao SO | Article, the quantity, handling, control and
aoM3T APPHI 9°Come§ RTPC hLARI® inspection of geothermal samples shall be
Ut APE  ACINLAT®  N"om £ ﬂ,q determined in regulation and directive issued
mamlf LMAGA: hereunder.

Ak 0AEhTA-E 129C 31. Technology Transfer

& e13F @90 QALFEL NEAICUIA E0¢ IC 1/ Any licensee who concludes a technology
M+ eeH v CEhTAE TI9C 09t transfer agreement in connection with his
022 2.C0F Lib N9°9°1EF ALPL Geh.0r geothermal operations shall submit same to the
NA»2ANT Q1P 4A “TNLP LT “TNoPHIMN licensing authority for approval and registration.
AAQt:: , |

€/ Y hIeR 0D PR (&) oowed 2/ Infomngtion to be provided pursuant to sub-
AL A0+ AA»AMT  omPliA PO article (1) of this Article, as well as any excluded

' V@D olBDT KRG ool fm)'q’?qzﬁd). proprietary information, shall be determined in
PhOIPL® N aulEPT ARING regulation and directive.

ooans e LONG O
F/ PHU APE AZex % £7912F 0425 3/ The provisions of Article 28 of this Proclamation

ALPL QMO AA~AMT A°LANTFar AN shall apply to the technology and proprictary
PENTAB.E PhOICAP LT NALTYE ownership rights transferred by the licensee to
ﬂ"'ﬂ'f-"f‘ AL 14971 LUGA the licensing authority.

8/ hMALFE 2C oLLLY PENTAE, TIIC 4/ When cohsidering entering into a technology
NI T MRt PERTAE. TI9C WTF | transfer agreement with a licensee, the licensing
2C  peymmge ooy L _Q. Oen, 0> ‘authority shall ensure that ‘the - agreement is
AA2~ANT 974917 AAQT:: consistent with the technology transfer law of

the country.
g, L2£7 00711& | 32. Suspension of Licenses

8/ ey A3bx P00 ArbR (B) A () 1/ Subject to sub-articles (2) and (3) of this Article,
£330 KI8Eme P LPE (e or the licensing authority shall have the right to
Y T TV - enter the license area and upon conducting

supervision may suspend geothermal licenses in

®TPTC N7IRET PANLTE 06 007 whole or in part when it believes that the activity

ALa0: Awe+$FE og® Qhha, AL L of the licensee is or is likely to pose imminent

ALD POLPANTA @FET (LIS NA- danger to the local community, its employees, or

e o 9718 NFTFe oy ¢T the environment, provided that such suspension

NeTIO L.P8F avp. ovh @ £9° NhaA is the only remedy under the prevailing
0318 R AN circumstances.

g/ emuN? mST  LuIrt ogg  Khaa? 2/Except in emergency\ circumstances in which

immediate response is required to protect public

, health safety or the environment, before
g hatimé ONtEC (LPL aamor suspending the license, the licensing authority

NaA»~amy £.25%% he11s 14t shall give notice in writing to the licensee:

AP 3L LT AT POLLNLATND LF1THT
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a) setting out the grounds for suspension of the
directing the licensee to take
specific measures to remedy any violation

license,

of this Proclamation or other laws and
regulatlons determme a time period for the
licensee to rectlfy and any penalties for
violations of applicable laws; and

b) specifying a reasonable date not exceeding

twenty (20) working days, before which the
licensee may, in  writing, submit to the
licensing authority’s his objection against

suspension.

3/ The licensing authority may lift the noticé of

_suspension of a license and reinstate the

licensee in good standing in circumstances in
which:

a) the licensee complies with the requirement

* of the notice contemplated in sub-article

() (@) of this Article by rectifying,

- removing, or mitigating the grounds for

B suspensnon or by preventing the

 recurrence of such grounds within the time

~ specified in the notice; or
b) the reasons submitted by the licensee in
accordance with sub-article (2) (b) of this

Article justify the lifting of the suspension.

1/ A license issued pursuant to this Proclamation

shall terminate if:
a) a licensee surrenders the whole license area;

b) a license is revoked by the licensing
authority pursuant to the provisibns of this
Proclamation and regulation and directive
issued hereunder; ‘

c) a license expires without being renewed;

Y

d) without prejudice to the rights of heirs, upon
death of a licensee if he is a natural person
and when liquidated or declared bankrupt if

a licensee is a juridical person.
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and dxrectwe |ssued

hereunder, _

i "';';ljvb) conducts geothermal: operations in a grossly

negligent or willfully imﬁropet» manner;

h) P4 ,gm;v:'; avw(, P ngvgl;’;f.t"i ogge | “.." c) breaches any material term or condition of

its license;
d) is not conducting its geothérmal operations
in accordance with the approved work

program;

~e) is in breach of the approved environmental

..impactv assessment, or safety and health

standards;

f) has submitted false or fraudulent
information in connection with any matter
required to be submitted under this
nPrOdth’a@fibn» and regulation and directive
issued hereunder;

g) fails to maintain complete, accurate and

current ‘books and records - or other

documents or matenals requlred by any

NAPH ORI (LFPE Wl mpeq|

POLNTEDT  LZCET . 0L AAT |
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@) A0 AMmT P
amamy  wetd  of 4P ha
oLy (hese OLFLHO RAA WI5LM
oeg  PEICUIA  2¢PT POLNLE
Va3 0FPF oLy +ReT w.eé"
POALDP ST UINTT  ShCATF o9
Ab=T NIET 0L PELLAT NIALL
hedl 0Ly (wiotFor PHama-% moP
TONH @RI avavs e hng.por]

license area, or any area covered by a lease,

or to any other site. or premises of
geothermal operations  or to licensee’s
books, records, other documents or
materials, or fails to carry out a lawful order

or instruction of such official;



% BAEEs

LREA 1T DM kTC bf;'.i‘ cmnhﬂ“ % 4'1 Big 9.9

‘Federal Negarit Gazette No. 108 16" September, 2016 ...

Page 9340

b
~

™
Ry

- BFAAT

«r) N5 a»n'r nt--ranma)- aowu
NPR T R AAANS MNP LA
£aN} hOLAY, owld R aolR PAPLN
heeys:

04.%5. OLP NAA n9"9°'r't-? nn,o\ U

hAF1A8 OPC NRLE ]
PENCUIA  UNT AL PYIAT CEAFCTIA
Pl 4P NRLT ABACUIN  pePTF
TP AL @-po- |

a3 AMMTo BTAA:

@32t AR Gt W onT
LUT  APEATINLAP

oL
N.om L7531

0770073 P11 120 0T ALY AIFR 300 |
hiek (F) S"rﬂvhhh,,i'ﬂd'f'T') nf'mTa»__j,;.j__;

hAFAT  QALPS A0 GATFar  wWIF

Wit MEEET AMA A0 A POFAAG
PN hry

ek ACFARS

—hakhan r0g 019Far. -7.?‘..)-9’7- an.»a-’l-
.an"m’r?’a\

8/

3Fare AFATCTIA PU1UINC ATAINT
AL oWl PPLLAST WAMCUIA DOC
Pheen eme PAG* 0NN OHY APE AS
LU APE . AT NTLOM L3N
awl A pang NPT 90019 PNC
OlLet WIRAMr M.."’.?: a@a- nas
AMY A LPANT .e.’i-m.

N RGN PTG A1ATAT |
L kM th e AR @l

P40 MW7 PA@YT ool PHAMa
PI7& NG U APH AS LUT? APE
ATINGO9° NOLOM L @wit PAPT
WeTm  PEONC  04dT  ATR.Omar
ALEE  A@O  NA~AMT | A LOART
LTAN:

OLeg NLLE 11

PACES PSAFar avp.
Qov-p CATMSPR  MLALTFT  ALAMITC
PULIPALAG  IFALT  NLAT  A0AL
Foh LU UM AL A7 JP@r POF@-

T ey pthth |

i) fails to submit to the licensing authority:as

required by the license, any material

information..

3/ Upon termination of a geothermal operations
license granted on Grade 1 or Grade II
geothermal resources, the Government may,
unless a license or another agreement specifies
otherwise, buy all of the immovable and
movable property, excluding wells, used in the
geothermal operations at a price -equal to the
then unamortized value: of such assets, as
shown in the financial book of accounts of the
licensee. . /

4/ If the Govemment does not acquire the
properties specrf ed under sub amcle (3) of this

- Artlcle in one year or in such other time set

” forth m regulatlon lssued hereunder the

Ilcensee shall be free to transfer such assets to

another person in accordance with the

apphcable laws or shall remove them as
krequrred by its. enwronmental obllgatlons if

cannot be transferrable. k

1/ Any

profession who wisheés to engage in geothermal

individual related

with geothermal

consultancy services may apply for a certificate
of professional competency to the licensing
authority in accordance with this Proclamation

and Regulation issued hergunder.

2/Any juridical person wishes to engage in

geothermal technical works or geothermal
consultancy services may apply for a certificate
of competency to the licensing ‘authority in
with  this

accordance Proclamation and

Regulation issued hereunder.
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QAoer N04Z S NES KS NARNL KUY EROM CUSTOMS DUTIES. LICENSE FEES.AND
ENVIRONMENTALSAFELY
4% 00 |TTC 35. Inspections '

&/ 3Eary oMt Phamor ”-9’ £ Oeno» I/ Any authorized inspector of the licensing
NA~AMT  EMMe  wiebE  rn. N
e2e 09T hA»ATNTE ¢Hamar?  PAS

mFoef WCE NTIAPT OLATIT P PLIPL ) "
hAA (10T F ‘ Authority, may enter any license area:

authority during appropriate working ‘hours,
upon showing valid identity card issued by the

V) P4FL hANTIT M&LPL DAL onT a) inspect the license area and any activity or
(oonye’ AL PAT “15TFOF WFPAPO

process carried out in the license area;
e 12T aENmCi

CA) 1T LNCKT N, OLT aA L b) inspect any record, statement or other
A&  AopanCanCs  PNIST OLT | document and make copies or extracts
POYST WEA P AmoraL] thereof;

h) CITF@IF GovG ATPOr) &G AooLATE | c) take samples of any material for the purpose
povapCamCT AEITIE N9LYT 098 | of testing, 'exarq‘ining, analyzing and

vi: ATPAPTI LTAA:: ‘, classifying such samples.
€/ ane.25% et Atamor +EMe LIF 2/ The licensee shall provide the authorized
POLAT A0 £AT" wt T man g AT inspector an appropriate employee to assist him
1428 hAA O-NT QA L VA QUTPED and shall take reasonable measures to ensure that
C po1e 017 04FPL  hAA oOT ATLTT ' the inspector’s safety while in the license area,
AAT Wt TT PRA0T i’.(’.U'i'l"i‘ mm " ‘including 'provision * of ' safety ‘equipment
abe oovite hmT AAQT:: . generally distributed to the employees working

in the license area.

£/ mam3  etame  HENNG M“INCEPTS 3/ In the event that the authorized inspector has the

QRO V- PF AL Qeeaedlt PHY APE logical belief, ~supported by facts and
£3ILPT AT Aetah 0LP circumstances, that a violation of the terms of
LU ooy hovy  PAPL (R O” this Proclamation has been, is being, or will be
’ AA»AM3 (&AGE M°Lame 2073 aow/( committed; the inspector may with the written
ANTRLEE ®LF DT hi Aaoao (it - approval of the licensing authority, by giving
ANdA1, PV Wﬂ?ﬂ‘??’ CNCATTT receipt, may seize any book, record, statement or
YN RPTT OLP AT NG&TE RN other document deemed relevant to
 eohmt APeHS M4 L A0 OA~ANY administrative or _]udlc1al proceedmgs and keep
PO ~C AC18PT LTAA: ~ same in the custody of the licensing authority.

8/ Y ATPE F0N )\’N’?} (8) (k) aow/{ 4/ When any material is taken pursuant to sub-
Goo¢ QoL ®LF O(HY KIPR 20-N article (1) (c) of this Article or when any.
niex () oowet o3Zm-ge (e A PHT document is seized under sub-article (3) of this
LPe  ame  AA~AMr  TAP ~C Article, and is in the custody of the licensing

A3R.EL ALLDIT authority:
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a) the person from whose possession or control
any document is taken shall be allowed,
under the supervision of the inspector, to
make copies, extracts, or descriptions thereof

prior to their removal; or

b) if no legal proceedings are instituted in
connection. with. any of the items seized, or if
it appears that seized materials are not
required as evidence or upon court order, that
item shall be returned immediately to the

person from whom'it was sgized.

36. Protection of Emplovees

The.holder of any license:may not subject any of
its emp]oyees to any occupational detriment on
 account of any such employees disclosing
" ‘information to the Ircensmg ‘authority or any other
authorized person’ regarding the failure. by such
_holder. to. comply. with its license or with any
-'provision of this Proclamation and regulation,
di‘rectivé issued hereunder.

- - |:37. Compensation -
©mgRarge PEAFCOIA e AOThGOT w0t |
Amardor |
PmLTE TOLT NALHF AN ‘rw’ oy |

Where any geothermal operation requires the
expropriation of land, ‘the licensee shall pay
‘compensation to the ‘expropriated land use and
property in accordance with the payment of
compensatron for expropnatlon of property for
publlc interest Proclamatlon
wmmmmmw

1/ Any person lodging application to obtain

) geotlier'malv operations license, except for a
shall

envrronmental and social rmpact assessment

reconnaissance - license, submit an

document to competent body and get approval.

2/ Any licensee shall, except the holder of
reconnaissance license, allocate funds to cover
the cost of restoration of the license area to

- conditions as good as or better than conditions

prior to the license period.
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39. Preservation and Protection of Natural and
- Cultural Resoprces
Geothermal operations shall be carried out in such
a manner as to prevent unneéessary waste of or
damage to geothermal or other energy and mineral
resources; to pfotect and enhance the quality of
surface and ground waters, air. and other natural
resources, including wildlife, soil and vegetation;
and preserve cultural

resources, including

archeological, scenic and recreational resources.

40.
1/ Geothermal operations shall be carried out in a

manner that protects- human health and safety

and prevents damage to property.

2/ A licensee shall be liable for any loss, damage
or injury to any person or property resulting
from its operations, whether intentionally ‘or as

a result of negligence.

41. Fund for Community Development
Any person ‘lodged application for geothermal
well-field development and use license shall
include a written community development plan,
developed by the applicant in consultation with the
communities existing in or-adjacent to the license
shall i
implementation plan including allocation  of

area; and such plan include an

funding to support community welfare.

‘| 42. Geothermal Operation Closure Certiﬁc&

A licensee upon revocation, termination or

surrender of license shall apply to the licensing

authority to obtain a geothermal operation closure

certificate; after proving. that the closure has been

undertaken in accordance with the environmental

and social impact plans provided for in regulation

and directive issued hereunder.

43.R lial P f the Licensing Authori

1/ In the event the holder of a license is deceased,
cannot be traced, or in case“a juridical person
ceases to exist.or has been liquidated, the
licensing authority may take the necessary
measures to address environmental impacts and

ensure protection of the public health, safety and
welfare.
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2/ The measures contemplated under sub-article (1)
of this Article shall be funded from the proceeds

of environmental funds allocated by the licensee.

44. Exemption from Customs Duties and Taxes

1/ Any holder of a geothermal license shall be
exempted from customs duties and taxes
including va]ue a;ided tax for importing into

consumables,  equipment,

Ethiopia  any

machinery and vehicles required for his
operations in accordance with the approved
work program.

-2/ Any item'imported into Ethiopia free of customs
duties and-taxes pursuant to the provisions of
this Article shall not be transfetred in Ethiopia to
any ‘person in any manner without having
obtained a written permission from the license
authority and paid the required duties and téxes;

“provided; however, that such items may-be re-

* exported free of customs duties and taxes.

45, License Fees )

1/ Llcense fee shall be pald for 1ssuance of license

pursuant to thls Proclamatlon '

2/ A license lssued pursuant to sub-artlcle (1) of
this _ Article shall be renewed annually upon
payment of license renewal fees.

3/ The amount and manner of pajment of license
issuance and renewal fees shall be determined by

regulation to be issued hereunder.

PART SIX
MISCELLANEOQUS PR( 2VI§I§ INS
46. Settlement of Disputes

1/ Any dispute, controversy or claim between the
licensing authority and a licensee arising out of,
or relating to any agreement or license shall, to
the extent possible, be resolved through
negotiation.

2/ In the event that agreement between the
licensing authority and a licensee cannot be
reached through negotiations within ninety (90)
days, the case shall be settled through arbitration
procedure.
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3/ Any party aggrieved by the arbitral award may
lodge appeal within thirty (30) days to the High
Court.

47. Power to Issue Regulations and.Directives
1/ The Council of Ministers may issue r;,gulations

necessary for the implementation of this
Proclamation. '

2/ The licensing authority may issue directives
necessary for the implementation of this
Proclamation and regulations issued under sub-
article (1) of this Article.

48. Transitory Provisions

1/ Any license issued and agreement concluded in -
relation to geothermal operations pursuant to
Mining Operations Proclamation No. 6782010
(as amended) prior to the coming into force of
this Proclamation shall continue in force for the
remaining period of its validity.

2/ A holder of a license issued or agreement
concluded in relation to geothermal operations
pursuant to Mining Operations Proclamation No.
678/2010 (as amended) prior to the coming into
force of ‘th'i‘s P;oclamat}on may apply at any time
for a license in accordanée with this

Proclamgtion, and regulation and directive

issued hereunder.

3/ Any cause of action materialized or legal
proceeding pending before the coming into force
of this Proclamation shall be deélt with in
accordance with the laws in force prior to the
effective date of this Proclamation.

49. Inapplicable Laws
1/ No law, regulation, directive or practice shall, in
so far as it is inconsistent with this Proclamation,
be applicable with respect to matters provided
for in this Proclamation.

2/ Without prejudice to the provisions of Atticle 48
of this Proclamation, the Mining Operations
Proclamation No. 678/2010 (as amended) shall

not be applicable with regard to geothermal
resources.
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50. Effective Date

This Proclamation shall enter into force on the date

of publication in the Federal Negarit Gazette.

Done at Addis Ababa, this16™ day of September, 2016.

»

MULATU TESHOME (DR.)

PRESIDENT OF THE FEDERA DEMOCRATIC
REPUBLIC OF ETHIOPIA
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COUNCIL OF MINISTERS REGULATIONS No.
COUNCIL OF MINISTERS REGULATIONS ON GEOTHERMAL OPERATIONS

These Regulations are issued by the Council of Ministers pursuant to Article 4(2) of the
Definition of Powers and duties of the Prime Minister and the Council of Ministers
Proclamation No. 2/1991.

PART I
GENERAL
1. Short Title
These Regulations may be cited as the “Geothermal Resources Council of Ministers
Regulations No. ”
2. Definitions
In these Regulations, unless the context requires otherwise, any word or expression to
which a meaning has been assigned in the Geothermal Proclamation No. ,
shall have that meaning, and:
a. “GSE” means Geological Survey of Ethiopia;
b. “Power generation license” means a license to generate electricity issued under
the Energy Proclamation, 2013; and
c. “Proclamation” means the Geothermal Proclamation No.

PART II
APPLICATIONS FOR CLASS I LICENSES
3. Application for Reconnaissance License
An application for aReconnaissance License under Article 15 of the Proclamation
shall be made to the Licensing Authority in writing on the prescribed form and
accompanied by the prescribed application fees, and shall include the following:
a. Where the applicant is a natural person:
1. full name, nationality, and date of birth,
1. profession; and
iil. country of residence and address.
b. Where the applicant is a juridical person:
i. its name, legal form, nature of business and principal place of business;
1. address of its head office; and
iii. name, address, telephone number, and email address of the applicant’s
designated agent or representative in Ethiopia.
c. For any applicant, whether a naturalor juridical person:
1. alicense authorizing the carrying on of business in Ethiopia;
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ii. a short summary of information available to the applicant that describes
how and why the area has the potential for geothermal development and
use, including:

1. detailed geological maps of the area, indicating location of
major structural features and manifestation and/or areas of
alteration;

2. geothermometer temperatures based on water and gas
sampling;

3. interpretation of any geophysical surveys conducted, including
any maps

iii. the proposedwork program the applicant proposes to carry out during the
term of the license;

iv. a proposal for delineation of the area proposed to be covered by the
license, with preliminary analysis of available information justifying the
requested License Area;

v. proposedaccess to the License Area;

vi. any geothermal license the applicant currently holds or has previously
held in Ethiopia;

vii. integrated map and description of the physical characteristics and setting
of the proposed license area and its surrounds, including geology,
surface manifestations including fossil manifestations and major
structures;

viii. identification othuman habitation and communities in the proposed
license area including nomadic communities, focusing on areas where
proposed activities will take place under a license; impacts on local
communities and proposed mitigation of such impacts;

ix. a plan for the restoration of any surface disturbance;

x. information related to the technical and financial capacity of the
applicant to carry out the work identified in the work program; and

x1. any other technical information as may reasonably be requested.

Application for an Exploration License
An application for an Exploration License under Art  of the Proclamation shall
be made in writing on the prescribed form, accompanied by the prescribed application
fees, and shall include the following:
a. Where the applicant is a natural person:
1. full name, nationality, and date of birth,
1. profession; and
iil. country of residence and address.
b. Where the applicant is a juridical person:



1.
ii.

1v.

Vi.
vil.

Viii.

iX.
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its name, legal form, nature of business and principal place of business;
address of its head office; and

name, address, telephone number, and email address of the applicant’s
designated agent or representative in Ethiopia.

copies of its memorandum and articles of association;

the name and nationality of every director or equivalent officer; and, if
the juridical person holds a capital share, the name of any person who is
the beneficial owner of more than five per cent of the issued capital
share;

a copy of the latest annual report of the board of directors, if any;

copies of balance sheets, profit and loss statements and auditor’s reports
for the previous three years, if any;

a list of the names of the board of directors, showing the address and
nationality of each; and

the name and title of any person or persons authorized to sign on behalf
of the applicant.

c. For any applicant, whether a natural or juridical person:

1.
1l

1il.

A license authorizing the carrying on of business in Ethiopia;

a full summary of information available to the applicant that describes
how and why theapplicant believes that the area has the potential for
geothermal development and use, including:

1. detailed geological maps of the license and surrounding areas,
indicating location of major geological and structural features,
surface manifestations and/or areas of alterationidentifying,
with GPS coordinates, the area proposed to be covered by the
license.;

2. description of geochemical surveys undertaken and analyses
that may indicate reservoir fluid properties and potential
resource temperatures;

3. description and interpretation of any geophysical surveys
conducted, including any mapsand geophysical cross-sections;

4. if data allows, an indication of the potential location of
exploratory wells;

5. either within each report, or listed separately, identification of
who undertook each stage of the surveys and/or interpretations
and a brief description of their geothermal exploration
qualifications and experience;

the identity of any GeothermalLicense currently held by the applicant;
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a map of the area proposed to be covered by thelicense including GPS
coordinates, with preliminary analysis of available information
justifying the requested license area;

a proposed work plan including:

1. adetailed description of the activities to be carried out in the
first year of exploration, including any additional
reconnaissance work to be carried out and, if known,location of
preliminary exploration wells;

2. adescription of the long-range plan forexploration activities,
including a plan for completion of a drilling plan by the end of
the third year, with drilling to start by the end of the fourth
year;

3. location of existing access roads, and plans for construction of
any roads that may be needed;

4. aplan and associated budget for the license term showing
expenditures on key items and a financial plan that
demonstrates the ability to successfully finance the work;

5. ahealth and safety planthat is in compliance with applicable
laws and regulations, and, at a minimum, the environmental
and social safeguards and policies of the World Bank;

6. aplan describing proposed collection of baseline
environmental and social data as provided in directives, and
identifying steps to minimize environmental and social impacts
and restore or mitigate impacts; and

7. awell testing and reporting plan compliant to the AU Code of
Drilling Practice or as otherwise provided in directives.

information that will allow the Licensing Authority to determine what
area is reasonably needed for the proposed use;

names and contact information for personnel responsible for ensuring
health and safety and environmental and social compliance;

an approved environmental and social impact assessment that meets, at a
minimum, the social safeguards of the World Bank;

identification of human habitation and communities in the proposed
license area including nomadic communities, focusing on areas where
proposed activities will take place under a license; impacts on local
communities and proposed mitigation of such impacts;

information showing the applicant’s technical and financial capability
and experience in carrying out similar projects; and

such other information as the Licensing Authority may reasonably
request to properly consider the application.



Combined Updated Draft Regulations
4 June 2016

Application forClass I Wellfield Development and Use License
An application for a Class [ Wellfield Development and Use License shall be made in
writing on the prescribed form, shall be accompanied by the prescribed license
application fees,and shallincluding the following:
a. Where the applicant is a natural person:

1.
il.
1il.

full name, nationality, and date of birth,
profession; and
country of residence and address.

b. Where the applicant is a juridical person:

1.
11.
iil.

1v.

Vi.
vii.

Viii.

1X.

its name, legal form, nature of business and principal place of business;
address of its head office; and

name, address, telephone number, and email address of the applicant’s
designated agent or representative in Ethiopia.

copies of its memorandum and articles of association;

the name and nationality of every director or equivalent officer; and, if
the juridical person holds a capital share, the name of any person who is
the beneficial owner of more than five per cent of the issued capital
share;

a copy of the latest annual report of the board of directors, if any;
copies of balance sheets, profit and loss statements and auditor’s reports
for the previous three years, if any;

a list of the names of the board of directors, showing the address and
nationality of each; and

the name and title of any person or persons authorized to sign on behalf
of the applicant.

c. For any applicant, whether a natural or juridical person:

1.
il.

111.
1v.

V1.

a license authorizing the carrying on of business in Ethiopia;

the identity of the applicant’s Exploration License on which the
application is based, if any;

the duration for which the license is sought;

well data characterizing the resource temperature and permeability and
complete water chemistry;

amap of the proposed license area, at an appropriate scale, indicating the
geographical coordinates of the turning points along its boundaries using
Global Positioning System (GPS) coordinates, and showing all
important landmarks, buildings and topographic and other physical
features;

a preliminary three-dimensionalconceptual model of the resource that
shows estimated depth and extent of the possible and probable
(expected) reservoir; and a report explaining the approach the applicant
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will use to better define the existence, size, and characteristics of the
reservoir through its exploration and wellfield development program;

a site plan showing existing and proposed wells, well gathering systems,
resource use assets, buildings andother facilities for the development and
use under the license,details of use of existing infrastructure and plans
for construction of new infrastructure, including onsite and offsite
improvements,recognizing that the plan may be modified as the resource
is further drilled and developed;

a description and analysis of anticipated reservoir production, discharge
and injection, and characteristics to the extent required by directives of
the Licensing Authority;

proposedannual work program and budget, including details of work to
be performed and budget expenditures during the first two years of the
license term,with an estimatedbudgetfor the reminder of the license
term, and a schedule for annual updates and modifications of the work
program as required based on work during the preceding year, and
anticipated future work;

community outreach and coordination already undertaken by the
applicant, if any,and a plan for coordinating with local communities to
determine and address impacts;

plans for community action approved by the appropriate regional/State
or community authorities;plans for closure of geothermal operations
including plugging and abandoningof wells and decommissioningof
buildings and facilities;

projected capital and operating costs, and sources of funding
demonstrating the financial viability of the project;

a report summarizing all exploration work conducted by the applicant in
the proposed License Area;

program of employment and training including proposals with respect to
the employment and training of citizens ofEthiopia;

an approved environmental and social impact assessment report in
accordance with the relevant laws;

identification of human habitation and communities in the proposed
license area including nomadic communities, focusing on areas where
proposed activities will take place under a license; impacts on local
communities and proposed mitigation of such impacts;

goods and services required for geothermal operations which can be
obtained within Ethiopia and goods and services to be imported, and the
applicant’s intention in relation thereto;
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xviii. if the proposed use of geothermal resources is for combined heat and
power, information required under Article 12 of these regulations; and
xix. such other information as the Licensing Authority may request in
writing relating to the technical or financial capacity of the applicant to
carry out the work identified in the work program.

PART III
ISSUANCE OF LICENSES

Establishment of Register of Geothermal Resources; Verification of
Applications,Registration and Notice.

a. The Licensing Authority shall establish and maintain a Register of Geothermal
Resources as provided in Article 10 of the Proclamation. The Register shall
include;

i. maps providing a general representationof areas where preliminary
analysis indicates geothermal resources may be available but have not
been confirmed;maps showing areas under license under the
Proclamation;

ii. complete applications for licenses;

iii. licenses issued or renewed under theProclamation and this regulation;

iv. notices and/or orders of transfer, extensions, surrenders and revocations
of licenses and license areas or portions of license areas; and

v. technical information and documentation of designation of Known
Geothermal ResourcesAreas;and

vi. identification of areas open for bid or proposed future bid, with actual or
expected timeframes for bid advertisement and acceptance of bids, as
available.

b. Upon receipt of an application, including an application signed by a successful
bidder following bid award, the Licensing Authority shall mark each
application for license, renewal, extension, surrender, transfer, assignment, or
any form of encumbrance with a date of receipt.

c. Within 30days of receipt, the Licensing Authority shall review anapplication to
determine whether itmeets the requirements for completeness as provided in
this regulation. If deemed incomplete, the application shall be returned to the
applicant for completion.

d. If determined to be complete and in the proper form and accompanied by the
prescribed application review fees and registration fees as may be established
in directives, the Licensing Authority shall immediately register
suchapplication and shall notify the applicant or licensee of such registration
in writing, indicating the date and number thereof.
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e. Following the registration of each application for Reconnaissance, Exploration,
Class IWellfield Development and Use or Class II Geothermal Resources
license or renewal of such license, the Licensing Authority shall prepare a
notice setting out the location anddescription of the proposed project and other
details as may be established in directives, and shall provide the text of such
notice to the applicant, and shall publish the notice for two consecutive weeks

in a national newspaper.
f. The applicant shall pay all costs for registrations and publications required

under this regulation.

7.  Terms and Conditions ofLicenses
The Licensing Authority shall review an application and, upon a determination that
the requirements of the Proclamation, this regulation and directives have been met,
issue a license upon the following terms and conditions:
a. A Reconnaissance License

1.

1l

shall be issued on a noncompetitive and nonexclusive basis, in a form
and with conditions as set forth in directives.

shall be valid for a period of not more than 24 months, subject to
extension in the event of Force Majeure as provided in Article 15, 2/ of
the Proclamation.

b. An Exploration License

1.

il.

1il.

may be issued on a competitive and exclusive basis, as provided in
Article 17 of the Proclamation and Article 25(b) of these regulations,
and in a form and with conditions as set forth in directives;

shall be valid for a term not exceeding five (5) years, subject to
extension in the event of Force Majeure as provided in Article  of
the Proclamation.

the Licensing Authority may, when granting an Exploration License, on
such conditions as the Licensing Authority may determine and set out in
the Exploration License, also grant to such applicant the right to be
issued a Class I Wellfield Development and Use License for all or part
of the area covered by that license, provided the applicant meets the
requirements for issuance of such license as set forth in the Proclamation
and this regulation, including technical justification of the size of the
Class I Wellfield Development and Use License area, which area may
not exceed fifty (50) square kilometers, and fulfills the work program
requirements established in the Exploration License, and such License is
valid.

c. An Exploration License orClass I Wellfield Development and Use License
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shall include a requirement of a setback from the License Area
boundaries within which geothermal operations may not be undertaken,
and directional surveys of all wells, to reduce the risk of interference or
overlapping License areas; alternatively, the Licensing Authority may
establish and enforce a unitization scheme, or provide for future
unitization, as provided in directives;

shall include, for all well operations, measurement and reporting of
wellhead flow, wellhead temperature, and wellhead pressure
information, reported at a minimum on an annual basis for each well or
shared well header;

d. AClass I Wellfield Development and Use License

1.

1l

iii.

1v.

shall be issued either on an exclusive,non-competitive basis to an
applicant that has competitively won the right to an Exploration License
and has been granted the right to be issued a Class I Wellfield
Development and Use license and has fulfilled the conditions precedent
to such issuanceor through a competitive process as provided in Article
____ofthe Proclamation and Part _ of theseregulations;
shall be accompanied by a valid power purchase agreement, except for
projects in which the Licensee will usethe power that it generates
exclusively for its own purposes within the license area;
shall be issued conditioned upon posting of a bond in an amount
sufficient to cover costs of environmental impacts, site closure, and site
remediation, and a plan for establishment of an environmental fund upon
receipt of revenues from the project, as provided in directives; provided
that
1. the Licensee may request release of the bond by the Licensing
Authority, which release shall be approved by the Licensing
Authority upon a showing by the Licensee that the
environmental fund is fully funded in an amount approved by
the Licensing Authority;
2. alternatively, a letter of credit or other financial instrument may
be submitted by the applicant to secure performance.
will include an approved Work Program as provided in Article21of the
Proclamation, including
1. atechnical report on the production possibilities and the
intention of the applicant in relation thereto;
2. expected production capacity for power generation and other
output or product;
3. plan of operations including work to be completed during the
term of the License;
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4. health and safety plan;

5. proposed details of all contracts or arrangements with the
government of Ethiopia for purchase of power generated;

6. plan for use of geothermal fluids for other purposes by the
licensee or proposed details of arrangements for use of
geothermal fluids by third parties;

7. plan for collecting and reporting dataconsistent with minimum
data recording and reporting requirements as provided in
directives, and a schedule for reporting, including:

a. for all well operations, measurement and reporting of
wellhead flow, wellhead temperature, and wellhead
pressure information, reported at a minimum on an
annual basis for each well or shared well header;

b. for all electrical generation facilities, measurement and
quarterlyreporting of:

1. steam and/or hot water flow into the facility;
il. steam chemistry (Chloride, pH, wetness) or
water chemistry (in case of binary plants);
iii. temperature of the water and/or steam into the
facility;
iv. pressure of the water and/or steam into the
facility;
v. gross electricity generated;
vi. net electricity at the facility tailgate;
vii. electricity delivered to the sales point;

viil. estimated amount of non-condensable gases
(CO4, H1S, and CHy4 vented by the plant on an
annual basis; and

ix. temperature of the steam and/or hot water
exiting the facility.

8. plan for coordinating with communities in the license area;

9. plan for minimizing or mitigating the impacts of the project on
affected communities;

10. a statement of any significant adverse effect which the carrying
out of operations authorized under the license would be likely
to have on the environment and a plan for controlling or
mitigating thateffect;

11. plan for establishment and use of an environmental fund;

10
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12. a detailed forecast and budget showing capital investment;
operating costs and source offinancing during the term of the
license;

13. plan for closure including plugging and abandonment of
unserviceable wells; capping of serviceable wells and retention
for future use as may be authorized by the Licensing Authority;
and removal of project infrastructure and facilities; and

14. any additional terms and conditions imposed by the Licensing
Authority.

v. alllicenses shall require annual reporting of progress in implementingthe
work program, and a general description of tasks and expenditures for
the next five (5)-year period, as set forth indirectives.

Relationship of Class I Wellfield Development and Use License and Power
Generation License
For the initial power plant and for each additional power plant within the License
Area, a power generation license shall be issued during the term of the Development
and Use License, pursuant to Article  of these regulations; upon issuance of a
power generation license such license shall be incorporated into the Class I Wellfield
Development and Use License by reference.

Lodging of Objections
Pursuant to the process for lodging objections as set forth in Article  of the
Proclamation,the 15 working day period for the Licensing Authority’s response to
objection may be tolled/suspended ifthe Licensing Authoritydetermines that
additional information is needed, in which case it may request such information from
the parties involved or a 3™ party and the period shall be tolled/suspendedfor so long
as necessary to complete review by the Licensing Authority or a qualifiedthird-party
reviewer. The Licensing Authority may maintain a list of qualified and approved
reviewersas identified in directives.

10. Determination of License Area and Number of Licenses held by Licensees.

a. For a Reconnaissance License

1. the size and dimensions of alicense area shall be determined by the
Licensing Authority based on the applicant’s written justification in
writing and additional information available to the Licensing
Authority,and may not exceedtwo thousand (2,000) square kilometers;

il. at any point in time a Licensee may hold multipleReconnaissance
Licenses, provided that the total area held by the Licensee under all such
licenses may not exceedtwo thousand (2,000) square kilometers.

11



Combined Updated Draft Regulations
4 June 2016

b. For an Exploration License
1. alicense area may not exceed two hundred (200) square kilometers, with
the size and dimensions of the area to be determined by the Licensing
Authority based on available information;
ii. at any point in time a Licensee may hold a maximum of two (2)
Exploration Licenses.
c. For a Class I Wellfield Development and Use License
1. alicense area may not exceed fifty (50) square kilometers, with the
specific size and dimensions of the area to bedesignated by the
Licensing Authority based on available information,;

ii. there are no limitations on the number of Geothermal Wellfield
Development and Use Licenses held by a Licensee, so long as the
applicant meets the requirements for a License, and, if already a
Licensee, is in compliance with its work program and terms of its
License(s).

11. Class I Wellfield Development and Use License including Combined Heat and
Power

a. A Class [ Wellfield Development and UseApplicant or Licensee may submit
documentation to the Licensing Authority describing the proposed use of
fluids for other than power generation, including, as appropriate,

1. adescription of planned additional use(s);
ii. the anticipated effects of multiple uses on the source reservoir, and
iii. the combined operations as they may affect employment, health and
safety, economic and technical capability of the licensee, budget, the
environment and other considerations as established in directives.

b. For new Class I Wellfield Development and Use applications, if the Licensing
Authority is satisfied that the applicant has met the requirements for a license,
and that the applicant’s plan for the combined use, including budget, is well
founded and will not be detrimental to the public welfare and conservation of
the resource, it shall issue a Class [ WellfieldDevelopment and Uselicense that
includes authorization to use geothermal fluids fordirect usepurposes.

c. For existing Class I Wellfield Development and Use Licenses, upon review of
the Licensee’s proposal and receipt of the required fees, absent clear evidence
that the Licensee does not have the technical or financial capability to
undertake the additional operations and use of the resource, the Licensing
Authority shall issue an amended Development and UseLicenseauthorizing
the use geothermal fluids for direct use purposes,and promptly register same
in the Registry and provide written confirmation of registration to the
Licensee.

12
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12.  Minimum WorkRequirements and Requirements for Updates
a. For an Exploration License:

i. annually, the Licensee shall prepare a report including a summary of the
work completed,data gathered and a summary of what the data show,
and planned adjustments to the work program, including costs.

ii. at or before the end of the third year, the Licensee shall submit to the
Licensing Authority a preliminary three-dimensional conceptual model
and description of resource characteristics based on surface exploration
and drilling plan.

iii. at or before end of the fourth year, the Licensee shall commence drilling
of full size deep reservoir confirmation wells.

b. For a Class I Wellfield Development and Use License:

1. within two years of issuance of a Class I Wellfield Development and
Use License the Licensee shall apply for a power generation license;

ii. within four years of the start of the License, the Licenseeshall submit a
reservoir report stamped by a licensed engineer, and aninitial site plan
showing probableproduction and injection well locations, plant location,
and other facilities that would be constructed in the remaining license
period;

iii. prior to issuance of a power generation licensefor each power plant
within the License Area, the Licensee shall submit toand receive
approval from the Licensing Authority of a reservoir engineering report
including updated numerical model;

iv. within 60 days of the end of an operating year,the Licensee must meet
minimum data handover requirements (such as production and
reinjection data) as required in directives, and an updated work program
and budget.

13. Replacement and Issuance of Copies of Licenses

a. The licensee may request from the Licensing Authority one or more copies of
the license. Upon receiving such a request and payment of applicable fees, the
Licensing Authority shall issue and deliver such certified copies to the
licensee.

b. The licensee may apply to the Licensing Authority for the replacement of a
license that has been lost or destroyed. Upon receiving such a request and
payment of applicable fees, the Licensing Authority shall issue and deliver
replacement of such license to the licensee.

14. Issuance of Class IWellfield Development and Use Licenses in Conjunction with
Generation Licenses

13
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. To ensure diligence in providing electricity to the grid, a holder of a Class |
Wellfield Development and Use License must apply for a power generation
license within three (3)years of issuance of the Class I Wellfield Development
and Use license.

b. Based on the recommendation of the Geothermal Advisory Council, if such

Council exists, and a reservoir engineering report that certifies that the

reservoir is capable of the power generation proposed, and in consultation

with the energy authority, the Licensing Authority shall grant a power
generation license, including any limitations or conditions that should be
placed on the license, and shall coordinate with the appropriate authorities to
issue such license.

o

. A power generation may not be denied, unless in the LicensingAuthority’s
opinion the Licensee has not met the requirements of the energy laws of
Ethiopia and associated regulations;

d. The power generation license shall be issued for a term ending on the same

date as the Class [ Wellfield Development and Use License.

e. In the event of revocation or termination of a power generation license, or

denial of an application for power generation license, the Class I Wellfield

Development and Use Licensee shall have the right to sell or otherwise

transfer its assets, including well(s) and license(s), to the Government of

Ethiopia or to other parties, subject to government approval of transfers as

provided in Article _ of the Proclamation and other applicable laws and

regulations.

PART IV
RENEWAL, TRANSFER AND REVOCATION OF LICENSES

Renewal of Reconnaissance License Prohibited
a. A Reconnaissance License shall not be renewable, as provided in Article  of
the Proclamation.

Renewal of an Exploration License
a. An application for the renewal of an Exploration License shall be made at least
sixty (60) days before the end of the license term, and shall include the
following:
1. evidence that all requirements during the term of the License have been
met;
ii. any change in the information submitted in applying for the original
license or a prior renewal thereof;
iii. annual reports containing information as specified by directive;

14
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iv. details of the work program the licensee has carried out in the most
recent period(s) for which a report is due, and related expenditure;

v. plan for the work program and expenditures the applicant proposes to
carry out and incur during the renewal period;

vi. details of any part of the License area to be voluntarily surrendered,
subject to the requirements of Article 20 of the Proclamation, unless the
Licensing Authority agrees otherwise, an area to be surrendered, which
shall be in simple geometric form as specified by directive; and

vii. such other information as the Licensing Authority may reasonably
request.

b. After reviewing the documents submitted with the application and approving
the application, and upon payment of the prescribed renewal fees by the
applicant, the Licensing Authority shall renew the Exploration License in
accordance with Article 16 of the Proclamation.

c. License renewal shall not be granted if confirmation of the deep reservoir is not
complete within the initial license period.

17. Renewal of aClass I Wellfield Development and Use License

a. An application for the renewal of a Class I Wellfield Development and Use
License may be made at any time during the term of the License, andmustbe
made at least ninety daysprior to the expiry of the term of the License; and
shall include the following:

i. any change in the information submitted in applying for the original
license or a prior renewal thereof;

ii. report of work completed in the most recent reporting period and work
plan for the renewal period,

iii. a power purchase agreement and valid power generation license or
application for renewal of power generation license for the requested
term of renewal; and

iv. such other information as the Licensing Authority may reasonably
request.

b. After verifying the documents attached with the application, approving the
proposed plan for the renewal period, and upon payment of the prescribed
renewal fees by the applicant, the Licensing Authority shall renew thelicense
in accordance with Article 16, 2/ of the Proclamation.

18. Transferof License

a. An application for the transfer of an Exploration License or Class I Wellfield
Development and Use Licensein accordance with Article  of the

15
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Proclamation shall be made in writing on a prescribed form to be established
in directives, with an accompanying fee, and shall include the following:
1. information regarding the identity and technical and financial
qualifications of the proposed transferee;
ii. certification that the licensee’s interest in the license area will be
transferred in its entirety;

iii. anotarized statement signed by the proposed transferee agreeing to
undertake and comply with all the terms and conditions of the license,
including the applicable work program and expenditure and any other
undertakings of the licensee; and

iv. all details of the contractual, economic and financial terms and
conditions of the proposed transfer or assignment.

b. An application for the encumbrance of an Exploration License or aWellfield
Development and Use License shall be made in writing on a prescribed form
to be established in directives, with an accompanying fee, and shall include
the following:

1. information as to the identity of the proposed encumbrancer;
ii. the nature, terms and conditions of the security interest proposed to be
granted; and

iii. the conditions under which the proposed security interest would be
realized, including such safeguards as the Licensing Authority may
require to assure the financial and technical qualifications of the
eventual acquirer of the license and its undertaking to respect the terms
and conditions of the license, the work program and any other
undertaking of the licensee.

c. Application for transfer or encumbrance of a Class II Geothermal Resources
License, if the oversight of such License is undertaken by the Licensing
Authority, shall meet the applicable requirements of this Article.

d. The Licensing Authority shall review such applications and issue decisions
based upon directives.

19. Revocation and Suspension
The Licensing Authority may revoke any license on any of the grounds listed
underArticle 33 of the Proclamation.

a. Prior to revocation, the Licensing Authority shall follow the notice provisions
in Article 32 of the Proclamation, provided that, such notice will not be
required in circumstances in which the Licensing Authority has grounds to
believe that immediate suspension of geothermal operations is required to
protect human health, safety and welfare or the environment.
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b. Following notice, the Licensing Authority may issue administrative orders and

assess penalties as provided in directives.

c. The Licensing Authority may pursueany additional sanctions or

remediesauthorized under the laws of Ethiopia.
d. Primary Infractions

i. Any person who:

1.

undertakes geothermal operation without having obtained the
appropriate license;

makes a false statement or fraudulent misrepresentation in
connection with anapplication or relating to a license; or

ii. Any licensee who:

1.

conducts geothermal operations in a reckless, grossly negligent
or willfully improper manner;

conducts geothermal operations in an unsustainable manner,
inconsistent with the reservoir engineering report;

commits repeated violations of obligations relating to
environment, health, safety or other geothermal operations; or
fails repeatedly and materially to meet administrative and fiscal
obligations; shall be liable for a primary infraction.

e. Secondary Infractions
i. A licensee who:

1.

fails to maintain books and records or other documents or
materials required or maintains books and records which are
materially incorrect or incomplete, fails to file reports or other
documents or fails to give notices required;

conducts geothermal operations in a negligent manner or in a
way which endangers the health or safety of any person, the
environment or the resource, fails to observe good geothermal
wellfield development and use practices generally, or fails to
observe an obligation of a license;

fails to make any payment when due under the Proclamation or
these regulations; or

fails to grant a duly authorized official of the Licensing
Authority entry into the license area, the area covered by a
license or access to any other site or premises of the
geothermal operations or to his books, records, other
documents or materials, or fails to carry out a lawful order or
instruction of such official; shall be liable for a secondary
infraction.

f. Administrative violation

17
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Any licensee who:

1. fails to maintain his books and records in a complete, accurate
and current manner, excluding such deficiencies which are
materially incorrect or incomplete.

2. fails in a timely manner to file all reports and other documents
or to give notices required; or

3. fails to carry out geothermal operations in a proper and prudent
manner or to observe regulations or directives, but which
failure does not endanger the health or safety of any person, the
environment or the geothermal reservoir; shall be liable for an
administrative violation.

g. Sanctions for infractions

1.

1l

The sanction for an act or an omission which constitutes a primary
infraction under these Regulations may include the immediate
revocation of the license to which the infraction is related and a fine not
exceeding Birr, and if the person commits another act or
omission which constitutes a further such infraction, the amount of the
fine may be doubled.

If the licensee immediately takes remedial action to correct an action or
omission which constitutes a secondary infraction under Article  of
these Regulations after being given notice of the infraction, the
applicable sanction shall be a fine not exceeding Birr. If,
however, the person concerned cannot or does not take remedial action,
the amount of the fine may be doubled. In addition, if the licensee does
not take remedial action or if the infraction results in an imminent or
continuing danger to the health and safety of any person, the
environment or the geothermal resource, the Licensing Authority may
immediately order the Licensee to suspend its geothermal operations
pending correction of the infraction, and the License shall be suspended
until such act, omission or condition is rectified.

h. If the Licensee does not immediately take remedial action after being given
notice of an act or omission which constitutes an administrative violation

under these Regulations, it shall be subject to a fine not exceeding

Birr per day.

1. If any act or omission which constitutes a secondary infraction or an
administrative violation is of a continuing or repeated nature, the Licensing
Authority may deem it to constitute a primary or a secondary infraction,
respectively, and the licensee concerned shall be subject to the applicable
sanctions.
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J. Any person who violates the provisions of these Regulations other than those
stated in this Article shall be subject to the penalties provided for under
Article 49 of the Proclamation.

k. The Ministry shall by regulationestablish the amount of fines and penalties,
and shall revise the amount of fines provided under this Article every five
years as it thinks appropriate reflecting the changes of circumstances.

20. Records and Reports
a. All Licensees shall maintain in Ethiopia during the term of the license:
1. regular records of:

1. accidents or incidents that endanger or harm human health or
the environment, and shall report the same without delay after
the event;

2. changes to facilities and operations;

all employees (by category);
4. 1inventories of all equipment, machinery and other physical

(98]

assets.
ii. copies of all analyses and technical and other reports relating tothe
environment and geothermalresources in the license area;
iii. records of data required to be collected as provided in the License, based
on the work program elements and in compliance with the African
Union Code of Practice for Geothermal Drilling.
b. The holder of an Exploration license shall record:
1. detailed data on well development, including well logs;
ii. detailed data on temperature, pressures and flows recordedon a daily
basis for periods when wells are in production or reinjection; and
iii. other information as provided in the License.
c. The holder of an Exploration License shall record and submit to the Licensing
Authority:

1. fordrillingand testing operations, for every well, a monthly report
including, as appropriate, logs relating to the well, as well as any
testresults.

ii. once a year, within sixty (60) days aftertheanniversaryof the issuance of
the license, a report with respect to the previous year, specifying:
1. the progress of operations pursuant to the work program,
the results obtained;
events of significance, includingaccidents or spills;
the number of persons employed, by category; and
expenditures by type.

Aol o
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d. The holder of a Class I Geothermal Wellfield Development and Use license
shall submit to the Licensing Authority each year within sixty (60) days
aftertheanniversary of license issuance a report specifying for each month in
the previous year:

1. the total quantities of geothermal fluids extracted and any subsequent

variations of their physical and chemical characteristics;

ii. the specific quantities of geothermal fluids delivered to the facility;

iii. the quantities of by-products, if any, extracted from geothermal fluids;

iv. all occurrences and accidents resulting in serious injury or death;

v. the number of persons employed, by category; and

vi. the amount of electricity transmitted from a busbar or other agreed point
of delivery to the transmission grid.

e. The holder of a Class I Wellfield Development and Use license shall submit to
the Licensing Authority at least every five years an updated reservoir
engineer’s report including numerical model that is acceptable to the
Licensing Authority.

f. Where a holder of a Class I Wellfield Development and Use license or a Class
IT Geothermal Resources License is a juridical person, the holder shall submit
to the Licensing Authority, in triplicate, within the month following every
annual general meeting, the report of the Board and that of the auditors, the
complete statement of accounts relating to the last financial year, and copies
of the resolutions, if any, adopted at the meeting.

21. Confidentiality

a. Atno time shall the government disclose, without the written consent of the
person supplying it, to any person other than Government advisers, financial
institution or donor agencies from which Government may wish to seek
funding assistance for geothermal projects, or persons employed by or on
behalf of the Government, any proprietary information explicitly identified as
such in reports and records of the licensee; provided that resource-related
information thus identified shall be made publicly available upon surrender or
termination of the License.

b. Notwithstanding sub-article (a) this Article 22, the Licensing Authority may
use information provided to it by the Licensee for the purpose of preparing
and publishing reports and returns required by law, preparing and publishing
reports and surveys of a general nature, or providing evidence in any legal
proceeding in which the Licensing Authority is a party.

PART V
BIDDING
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22. Competitive Bidding
The Licensing Authority may issue Exploration Licenses and Class I Wellfield
Development and Use Licenses by competitive bidding as provided in Article 17 of
the Proclamation and this regulation.

23. Establishment of a Geothermal Advisory Council.

a. The Licensing Authority mayestablish a process for selection of a Geothermal
Advisory Council to provide advice on such geothermal matters as it may
from time to time determine, including the review of and provision of
recommendations related to procedures for bidding, areas open for bidding,
establishment of minimum requirements for bids, preparation of bid
documents, evaluation of bids, bid award and conditions of award.

b. The Geothermal Advisory Council shall consist of such number of members
covering required areas of expertise as determined by the Licensing Authority,
including persons with experience in exploration management, reservoir
engineering, finance, economic modeling, geophysics, geology and
geochemistry as applied togeothermal projects.

c. Such Council shall not be a standing committee, but shall be selected for a term
to be determined by the Licensing Authority, and shall provide services on an
as-needed basis.

24. Responsibilities and Authorities of the Licensing Authority.
In tendering a License area for bid tender, the Licensing Authority shall, with the
advice and recommendations of the Geothermal Advisory Council, if such Council
has been established,
a. Establish a schedule for the bid tender and selection process;
b. Determine the area available for bid;
c. Establish technical and financial minimum qualifications for incorporation in
bid packages;
. Establish criteria, including a point system; and a process for evaluation of
bids, including evaluation criteria relating to the establishment of the power

[oN

plant, the generation of electricity,and the tariffscharged by generation
licensees;

. Prepare bid documents, including, for Class I Wellfield Development and Use
Licenses, terms of a power purchase agreement, and other project agreements
as applicable;

Establish the minimum bid amount and the terms of acceptable cash payment
or other financial arrangements, for each bid tender.

[¢]

™
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g. Establish a secure electronic data room to be accessible by potential bidders
only upon payment of fee for the bid package and execution of a non-
disclosure agreement;

h. Announce the tender through appropriate means;

1. Evaluate bids received;

j. Identify a prospective successful winning bid;

k. Negotiate and finalize terms of a license to be issued to the successful bidder,

or if no winning bid is received, withdraw the proposed License Area from
competitive consideration, or, for Exploration License, if an application has
been submitted by one applicant prior to the bid tender, the Licensing
Authority shall review the application and issue a licenseto a qualifying
licensee, consistent with the terms in the bid package;

i. collect fees and ensure posting of adequate bonds as required; and

ii. inform bidders on the outcome of the bidding process and, may, upon

request by a bidder within 30 days of the receipt of the outcome, provide

a debriefing to that bidder on the evaluation of its bid.

25. Competitive Process for Obtaining anExploration License or Class I Wellfield
Development and UseLicense.

a. The Licensing Authority shall, where required by the Proclamation and subject
to any limitations therein, conduct competitive bidding and issuance of
licenses except for any area where an existing geothermal license has been
issued under the Mining Proclamation and is in effect as of the date of
adoption of the Proclamation.

b. The competitive licensing process consists of the following steps:
1. where the Licensing Authority receives an application for an Exploration

License,
1.

subject to the provisions of Article 17 of the Proclamation, the
Licensing Authority shall,within 30 days,determine whether
the application is complete and valid, whether the information
provided by the applicant and information otherwise available
to the Licensing Authorityjustify initiating a competitive
bidding process for the area applied for or part thereof, provide
notice by publication in a national newspaper inviting other
interested persons to applywithin thirty (30) days by means of a
short application to be established by directives, expressing
interest and providing preliminary information about the
technical ability and financial capacity of the interested party;
ifno expressions of interest are received following the public
notice, the application shall be reviewed and a decision made
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as to issuance and terms and conditions based on the
application;

3. if expressions of interest are received following public notice
the Licensing Authority shall notify the applicant and other
interested parties of its intent to initiate the competitive bidding
process;

4. within 60 days of notice to the applicant and other parties of its
intent to initiate a competitive bidding process, the Licensing
Authority shall prepare a bid package and conduct a bidding
process as provided in subsequent Articles of this Regulation
and offering a license to the successful bidder; provided that, if
the applicant is the sole bidder, the bidding process shall be
deemed complete and a license may be issued based on the
license application and negotiations with the applicant.

ii. absentsubmission of anApplication for an Exploration License triggering
the process described in sub-article (b) (i) of this Article, the Licensing
Authoritymay initiate a bidding process in its discretionand may offer a
license to the successful bidder pursuant to the terms of the bid tender.

26. Bid Package
A bid package shall be assembled by the Licensing Authorityor a bid evaluation
committee including technically competent members, with the advice of the
Geothermal Advisory Council if such Council has been established. The bid package
shall be made available to prospective bidders upon request and payment of the
applicable fee. The bid package shall be available at anelectronic data room
established for the purpose, upon payment of a fee, and shall contain the following
information:

. Deadline for submission and opening of proposals;

. The basis and process for determining the winning bid;

o o o

. Model Development and Use license and model power generation license
containing the proposed terms and conditions of a license including exhibits
and other documentation;

d. Minimum bid amounts, whichmay be based in part on considerations of
expenditures by the Government of Ethiopia in exploratory work, including
reservoir confirmation drilling;

. Terms of payment of bid amounts by the winning bidder, including

1. payment of a minimum of 20% of the total bid amount at the time of bid

[¢]

award, and

ii. payment of the remainderof the bid amount at the time of Licensee’s
closing of long term project financing or within one year of power plant
commissioning, whichever is earlier;
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f. Evaluation criteria and selection method to be used;

g. Requirements of payments and/or posting of performance bonds or other
security by a successful bidder, which requirements may be based on the type
of financial terms offered.

h. Preliminary terms of a power purchase agreement and other project documents,
and

i. All other information or materials determined by the Licensing Authority
relevant to effective implementation of these regulations.

27. Publication of Notice and Solicitation of Bids for Competitive License Bid Tender
a. At least 90 days before the date of bid opening, and 30 days after that first
notice, the Licensing Authority shall provide notice of a License bid tender by
the following means:
i. by publishing a notice in the national NegaritGazetta;
ii. by posting a notice in the Licensing Authority office and on its website;

iii. by publishing a notice in a newspaper of general circulation in Ethiopia;

iv. by providing a notice for publication by international associations and
organizations supporting and promoting geothermal resource
development;

v. by making notice available for posting to other Government offices
having jurisdiction over any of the included lands.

vi. issuing news releases; and

vii. notifying interested parties of the license tender.

b. The call to start the bidding shall contain:
1. name or designator number of the proposed license area covered by the
tendering procedure;
1. maps showing the location, satellite images if available, and GPS
coordinates of the proposed license area;

iii. information regarding where the bidder may secure a bid package and
access to the bidding electronic data room, required payment for bid
package, and signing of a non-disclosure agreement;

iv. the place, dates and times of the bid tender, acceptance of bids, the
amount of the bid bond required, and fees; and

v. other information as determined by the Licensing Authority to
encourage participation in the proceedings.

28. Submittal of Bids
a. Bidders must submit bids in a form and with contents that are consistent with

the requirements of Article 8 of these regulations and the bid package, and
shall:
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submit bids during the time period and to the Licensing Authority office
specified in the License Bid tender notice;

submit bids on a form to be provided by the Licensing Authority and by
a method required by the Licensing Authority;

include in each bid the bid bond as determined by the Licensing
Authority;

submit technical information as required in the bid package, a work
program and associated budget, schedule for execution of the work
program, and letter of commitment by financial backerscommitting to
the project should the bid be successful;

provide a financial proposal of a type prescribed in the bid package;
provide a complete license application; and

label each envelope containing a bid with the license area name or
number and the statement “Not to be opened before [date posted in the
tender notice];’” and submit the envelope, with required bond to the
Licensing Authority office by the date and time specified in the bid
package, together with two electronic copies addressed to the address
specified.

collusion amongst bidders or intimidation of bidders is prohibited.

29. Minimum Requirements for a Successful Bid
a. For licenses that may be issued as a result of the auction, the bidder must meet

the requirements of the Proclamation and this regulation.

b. Bidders shall post bonds as required, including bonds thatwill remain in effect
until project commissioning.

c. The bidder must meet technical and financial qualifications and terms
established by the Licensing Authority.

d. A bidder may not withdraw a bid after closing of the bid acceptance period.
Submittal of a bid constitutes a legally binding commitment by the bidder.

e. The Licensing Authority may reject a bid if:

1.

il.

there is no bid above a minimum bid amount set by the Licensing
Authority; and

the Licensing Authority determines that no bidder meets the technical or
financial qualifications in the bid package.

30. Bidding Process and Award
a. Bids shall be submitted within 90 days from the issuance of the bid notice.
b. Secure bids received in response to the notice of license bid tender shall be
opened by the Licensing Authority at a public bid opening on the 90" day
following notice of bid tender, at an hour specified in the notice.
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1. the opening of bids is for the sole purpose of publicly announcing and

recording the bids received.

ii. no bids shall be accepted or rejected at that time.

iit. the Government of Ethiopia reserves the right to reject any and all bids
received for any area proposed for bid tender; provided, however, that
the Government of Ethiopia may not reject bids that exceed a minimum
threshold on the basis of bid amount alone.

c. The Licensing Authority shall provide the bids to the Bid Evaluation
Committee, and, on the condition of confidentiality, request its assessment of
the qualifications and financial terms of the award and its recommendation of
the most qualified bidder.

d. The Licensing Authority shall consider the recommendation of the Bid
Evaluation Committee in selecting the winning bid. If the Licensing Authority
does not agree with the recommendation of the Bid Evaluation Committee, it
shall refer the matter back with the reasons for its decision.

e. Within 120 days of the bid opening,the Licensing Authority shall provide
written notice of the final decision on the bids to those bidders whose bonds
have been posted in accordance with instructions set forth in the notice of bid
tender.

f. If a bid is awarded, within 60 days and upon execution of the power purchase
agreement and other project documents, and a determination by the Licensing
Authority that the biddermeets the requirements for license issuance,two (2)
originalsof the license, executed by the Licensing Authority, shall within 60
days be transmitted with the notice of acceptance to the successful bidder.

1. the bidder shall, not later than the 15th day after receipt of the license,
shall sign both originalsof the license as acknowledgement of receipt
and acceptance of license terms including terms of associated
documents, and shall return one signed original of the license to the
Licensing Authority, together with the first year's regional state rental as
provided in directives, any other fees as identified in the bid documents,
and minimum payments as provided in Article 4(f) of these regulations.

1. bonds shall be released for rejected bids, upon acceptance of the license
by the successful bidder.

g. If the successful bidder fails to execute the license within the prescribed time
or otherwise fails to comply with the applicable regulations, the bond shall be
forfeited and deposited in the geothermal fund.

h. If the awarded license is executed by an attorney-in-fact acting on behalf of the
bidder, the license shall be accompanied by evidence that the bidder
authorized the attorney-in-fact to execute the license on its behalf. Reference
should be made to the name or number of the License area.
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1. The fully executed license shall be recorded in the Register of Geothermal
Resources, as provided in Article 9 of the Proclamation and this regulation,
and the Licensee shall provide written confirmation of recording to the
Licensee.

31. Submittal of Payments Following Bid Award

a. The selected bidder must make payments by means deemed acceptable by the
Licensing Authority.

b. By the close of official business hours on the day of the bid award or such
other time thereafter as the Licensing Authority may specify, the successful
bidder must submit for each license area:

i. financial payment or arrangement and/or pledge of security acceptable to
the Licensing Authority, as provided in the bid package;
ii. the fullamount of the first year’s land use fees; and
iii. theapplicable Class I Wellfield Development and Use license fees.

c. Additional payments by the selected bidder shall be made within a timeframe
consistent with financial terms established pursuant to bid award.

d. If the successful bidder fails to make all payments required under this section
the Licensing Authority may revoke acceptance of the bid and keep all money
that has been submitted; and the bidder shall forfeit its bid bond to the
Licensing Authority.

32.  Objections

a. License bid tender participants may submit objections to the Licensing
Authority in writing based on an assertion of deviation from the procedure
stipulated in bid documents. An objection shall include specific reasons for
objection, facts supporting the objection, and shall be submitted to the
Licensing Authority within ten (10) working days from the notification of the
bid outcome.

b. Upon receipt of an objection as provided in sub-article (a) of this Article, the
Licensing Authority shall immediately cease processing bid documents or
licenses or any other ancillary processes or documents relating to that bid,
pending resolution of the objection, and shall provide its reasoned response
within ten (10) working days from the receipt of the objection letter.

c. In the event the objection referred to in sub-article (a) is supported by the facts
provided by the bid participant, the bids may be re-evaluated based on the
outcome of the objection, or the process may be repeated, in the discretion of
the Licensing Authority.

33. Permits
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The Licensing Authorityshall provide reasonable assistance to the licensee or winning
bidderin securing the necessary permits and approvals required under other laws and
regulations of Ethiopia, provided, however, that the licensee shall at all times be fully
responsible to secure and comply with all permitsand permissions required under the
laws of Ethiopia.

PART VI
DATA MANAGEMENT

Establishment of Data Management Program
The Licensing Authority shall establish a process for geothermal resources data
collection and management in cooperation with GSE or its successor entity
responsible for geothermal data acquisition management and accessibility.
Coordination between the Licensing Authority and GSE or its successor entity will be
guided by the following actions and principles:

a. The Licensing Authority and GSE or its successor entity shall execute a
memorandum of understanding relating to responsibilities for data acquisition
management and accessibility.

b. GSE or its successor entity shall ensure data integrity through appointment of a
person who is responsible for establishing and overseeing implementation of
standardized, consistent data recording and reporting protocols.

c. The Licensing Authority shall provide information upon request according to
applicable law and established procedures and may charge reasonable fees as
appropriate.

d. Upon establishment of the process and repository for geothermal resources
data, electronic data rooms shall be developed containing information about
geothermal resources in Ethiopia, and a process for access to those data rooms
by the general public shall be established in directives; in addition, special
data rooms for each bid tender shall be established, with access limited to
entities who have paid a fee for a bid package, as provided in Article 4(g) of
these regulations.

e. The long-term goal is to build capacity in an existing or new government entity
that is responsible for establishing and managing electronic databases, with
metadata to identify the source of data, and dissemination of data in response
to public- and private-sector requests.

PART VII
GEOTHERMAL DRILLING OPERATIONS
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Applicability
These regulations establish permitting and operating requirements for drilling Class I
geothermal wells. Unless otherwise provided in these regulations, all planning and

development of infrastructure required prior to drilling a well, drilling of wells and
conduct of related activities for the purpose of performing flow tests, producing
geothermal fluids, injecting fluids into a geothermal reservoir, or plugging and
abandonment of wells shall be conducted consistent with the directives issued by the
Licensing Authority or the relevant Minister.

General Standards Applicable to Drilling Operations.
Drilling operations must:

a.

© Mo Ao o

Meet all environmental standards, including standards relating to air emissions
and water quality;

Be conducted according to international best practices;

Prevent unnecessary impacts to surface and subsurface resources;

Conserve geothermal resources and minimize waste;

Protect public health, safety and property;

Ensure worker safety; and

Comply with other requirements as may be established by law, regulation,
directive or rules.

Orders or Instructions Issued by the Licensing Authority.
The Licensing Authority may:

o o e

o o

. Approve plans of development;

. Approve drilling programs;

. Approve well design plans and well drilling permit applications for individual

wells;
. Issue directives and rules; and

. Issue written instructions and orders.

Establishment of a Selection Process for Peer Review
a. The Licensing Authority shall establish a process for selection of qualified

b

individuals or entities to provide peer review for well design plans and permit
applications.

. The process shall include publication of Terms of Reference for submittal of
qualifications, and selection of qualified individuals or firms shall be based on
experience and expertise in geothermal drilling.

c. The Licensing Authority may establish a short list of companies pre-approved

and certified to provide peer review; such list shall be updated at least every
two years.
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39. Approval ofPlan of Development

a. A plan of development describes the overall program of the infrastructure and
facilities proposed for development of the project, including roads, pipelines,
wells, sumps, water source development and water storage facilities.

b. The Licensee must send the Licensing Authority:

i. acomplete plan of development accompanied by the appropriate fee;
ii. a health and safety plan; and
iii. baseline environmental information.

c. The Licensee may initiate site improvements upon approval of the plan of
development, including environmental assessment and social and community
safeguards; provided that the Licensee may not start any drilling operations
until the Licensing Authority has approved the drilling program, and well
design plan for one or more wells and well permit for each well.

40. Drilling Program and Approval of Drilling Program

a. A drilling program describes how the Licensee will drill for and test the
geothermal resources covered by its license. The plan may include multiple
locations at which the Licensee proposes to drill within the license area, and
describes the number of well pads and number of wells that are anticipated to
be developed.

b. A drilling program shall be submitted in the proper form and accompanied by
the appropriate fee.

c. The Licensing Authority shall review the drilling programin coordination with
the authorized environmental and health and safety authorities and may issue
an approval in a form to be determined by the Licensing Authority or relevant
Minister in directives.

d. The drilling program must provide sufficient information to assess the
environmental and social impacts of the proposed operations for each well,
including:

1. well pad layout and design;
ii. a description of existing and planned access roads;
iii. a description of any ancillary facilities/infrastructure required;
iv. the source of drill pad and road building material;
v. the water source purposes of use and quantities;
vi. plans for surface reclamation;
vil. a description of procedures to protect the environment and other
resources;
viil. environmental assessment;
ix. social and community assessment and safeguards; and
x. any other information the Licensing Authority may reasonably require.
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41. Time for Submittal of Licensee’s Drilling Program

a. The Licensee may not start any activities described in the drilling program
until the Licensing Authority approves the drilling program.

b. The Licensee may submit its drilling program as part of its annual update to the
work program, an amendment to an existing program; or, if the proposed
drilling program is not inconsistent with the Licensee’s existing work
program, the Licensee may submit its drilling program, and if approved, shall
update its work program accordingly, following approval or as part of its
annual update.

c. The Licensing Authority shall within 30 days approve the drilling program,
and if no decision is issued within 30 days, the drilling program shall be
deemed to be approved.

42. Variance of Drilling Program

a. The Licensee must submit a written request for variance to the Licensing
Authority describing proposed changes to the drilling program.

b. The Licensee is not required to request a variance if it proposes to do less work
than proposed in the original drilling program, as long as it does not involve
changing drilling plans in a way that might compromise well integrity, or
health, safety, and environmental controls.

c. The Licensee may not proceed with any change to the drilling program until
the Licensing Authority has provided written approval of a variance.

d. A variance shall be granted if it does not involve significant changes in
expected geology or reservoir conditions, or infrastructure changes
substantially affecting the environment or the community.

e. The Licensing Authority shall within 5 working days approve avariance to
drilling program, and if no decision is issued within 5 working days, the
variance to the drilling program shall be deemed to be approved.

43.  Well Design Plan and Well Drilling Permit Application

a. A well design plan describes the proposed design and all the operational
aspects of the Licensee’s proposal to drill, including drilling, logging, testing
and completion of a well, and shall conform to the provisions of the African
Union Code of Practice for Geothermal Drilling.

b. The well design plan will be submitted for each individual well and shall
provide sufficient information to allow for an objective determination as to the
suitability of the design including description of the geologic target, any
proposed directional drilling, and the detailed casing program and materials.

c. The Licensee shall engage the services of a peer review of the well design plan
and shall pay for the review.The peer review report will be provided directly
to the Licensing Authority with its findings and recommendation; if the peer
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review report recommends approval, the Licensing Authorityshall, within 10
(ten) days of receipt of the report, issue a written notice to the Licensee
approving the well design plan and/or well drilling permit(s); if no decision is
issued within 10 days, the well design plan shall be deemed to be approved.

44. Applicability of Drilling Program to More than One Well
a. The Licensee’s drilling program may apply to more than one well, provided the
Licensee will drill the wells in the same manner and expects to encounter
similar geologic and reservoir conditions.
b. The Licensee must submit a separate well design plan and well drilling permit
applications for each well to be drilled, and may submit applications for

multiple wells simultaneously, so long as an application is submitted and
approved for each well identified in the plan.

45. Amendment or Variance to Well Design Plan or Well Drilling Permit Application

a. The Licensee shall file with the Licensing Authority a written and signed
statement describing a proposed amendment or variance to the Licensee’s well
design plan or well drilling permit application,providing the basis and
justification of the amendment or variance, and including a statement by a
third party peer reviewer that the new or changed design plan or permit will
maintain well integrity and will not unreasonably increase risk in
implementing the well design plan and well drilling.

b. Upon the Licensee’s filing of a written, signed statement as provided in sub-
article (a) of this Article, the Licensee may proceed with implementation of
the well design plan or well drilling permit application consistent with the
amendment or variance described in the statement.

46. Posting of Bond

a. Before starting any drilling operation, the Licensee must send the Licensing
Authority a bond,in the amount to be determined by the Licensing Authority,
prior to commencingdrillingthe well(s); and

b. the Licensee shall secure the Licensing Authority’s approval of the Licensee’s
bond.

47. Release of Drilling Bond
The Licensing Authority will release a drilling bond upon request by the Licensee if
the Licensing Authority determines that the Licensee has:
a. Plugged and abandoned the well covered by the bond; or

b. Transferred ownership and control of the well, in good condition, consistent
with the laws of Ethiopia and any applicable drilling code. If transferred to
the Government of Ethiopia, no replacing bond is required; if transferred to a
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private entity, the bond must be replaced by the transfereeby a substituting
bond in the same amount and with similar conditions.

48. Conducting Drilling Operations
a. Operational requirements for drilling a well shall include the following:
1. prior to drilling a well and during drilling, the Licensee must:

1. conduct training, to ensure its personnel are capable of
performing standard and emergency procedures quickly and
effectively;

2. use properly maintained equipment;

3. implement operational practices that allow for quick and
effective emergency response;

4. prior to initiation of drilling, have a certification of well
control; and

5. keep the well under control at all times;

6. conduct safety meetings weekly.

ii. the Licensee’s operation must at all times comply with the requirements
of The African Union Code of Practice for Geothermal Drilling or as
established in directives.

49. Environmental and Health and Safety Requirements for Drilling and Operations

a. The Licensee must conduct its drilling and operations to:

1. protect the quality of surface and subsurface water, air, natural
resources, wildlife, soil, vegetation, and natural history;
1. protect the quality of cultural, scenic, and recreational resources;
iii. accommodate, as necessary, other land uses;
1v. minimize noise; and
v. prevent property damage and unnecessary or undue degradation of the
lands.

b. The Licensee must remove or, with the Licensing Authority’s approval,
properly store all equipment and materials that are not in use;

c. The Licensee must retain all fluids from drilling and testing the well in
properly designed pits, sumps, or tanks;

d. When the Licensee no longer needs a pit or sump, it must abandon it and
restore the site as the Licensing Authority directs it to;

e. In the event of exceedance of environmental standards or requirements, the
Licensee must immediately take steps to abate the exceedance and mitigate
any impacts on the environment;

f. The Licensee must minimize the volume of any hazardous chemicals and
explosives on site to that amount necessary for efficient operations and must
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transport, manage and store consistent with international standards and best
practices and the laws of Ethiopia;

g. The Licensee must immediately report to the local authorities and the

Licensing Authority
i. loss of control of the well;

ii. all incidents or accidents resulting in or potentially threatening harm,
including injury or death, to persons in the License Area or nearby
communities; and

iii. discharges to the environment of materials of types or in volumes
detrimental to the environment.

h. The Licensing Authority may establish a safety inspection program, including

a designated safety inspector, to ensure compliance with health and safety
requirements, and, in addition to any health and safety plans required as a
condition of license approval, may require the Licensee to prepare an
emergency response plan or contingency plan showing how the Licensee will
respond to emergency situations threatening the public health and safety,
worker safety, property, or the environment.

50. Certifications
a. All tool pushers, drilling superintendents, and permittees' representatives

(when the permittee is in control of the drilling) are required to have
completed an internationally recognized well control certification program
and furnish the certification of satisfactory of completion to the Licensing
Authority prior to the start of any drilling operations. The certification must be
renewed every two years.

b. Welding of wellhead connections must be performed by a certified welder

using materials in conformance with directives established for this purpose.

PART VIII
CLASS II LICENSES

51. Authority to Issue Class II Geothermal Resources Licenses

a.

b.

All Class II Geothermal Resources License applications shall be submitted to
the Licensing Authority for registration and initial review.

If a Class II Geothermal ResourcesLicense application submitted to the
License Authority indicates that the project will utilize a more than 2,000,000
cubic meters of Geothermal Resources annually and the anticipated
temperature of the resource is greater than120 degrees Celsius, the Licensing
Authority shall process the application in accordance with the applicable
health, safety, environmental and drilling requirements for Class I Wellfield
Development and Use Licenses; provided, that the Licensing Authority
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shallcoordinate its review with the State that is the location of the proposed
project.

c. IfaClass II Geothermal ResourcesLicense application submitted to the
Licensing Authority indicates that the project will utilize a total of 2,000,000
cubic meters or less of Geothermal Resources annually and the anticipated
temperature of the resource is 120 degrees Celsius or lower, the Licensing
Authority shall, following registration and initial review of the Application,
promptly send/transfer the application to theauthorized licensing entity in the
State where the proposed project would be located for further review and
issuance or denial of a license by the State, provided that, at any time, a State
may request that the Licensing Authority retain or undertake review of a Class
IT Geothermal Resources License Application, issue a Class II Geothermal
Resources license pursuant to such Application, orundertake regulatory
authority over all or part of a Class II Geothermal Resourcesproject that would
otherwise be subject to oversight by the State.

52. Application for Class II Geothermal Resources License
An application for a Class II Geothermal Resources License shall be made in writing
to the Licensing Authority on the prescribed form, accompanied by the prescribed
application fees, and shall include the following particulars:
a. Where the applicant is a natural person:
i. full name, nationality, and date of birth,
ii. profession; and
iil. country of residence and address.
b. Where the applicant is a juridical person:
i. its name, legal form, nature of business and principal place of business;
ii. address of its head office; and
1ii. name, address, telephone number, and email address of the applicant’s
designated agent or representative in Ethiopia.
iv. copies of its memorandum and articles of association;

v. the name and nationality of every director or equivalent officer; and, if
the juridical person holds a capital share, the name of any person who is
the beneficial owner of more than five per cent of the issued capital
share;

vi. a copy of the latest annual report of the board of directors, if any;
vii. copies of balance sheets, profit and loss statements and auditor’s reports
for the previous three years, if any;
viii. a list of the names of the board of directors, showing the address and
nationality of each; and
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ix. the name and title of any person or persons authorized to sign on behalf

of the applicant.
For any applicant, whether a natural or juridical person:
i. proof of registration to conduct business in Ethiopia;

ii. a short summary of information available to the applicant that
describes how and why the area has the potential for geothermal
development and use, including —

1. detailed geological maps of the area, indicating location of
major structural features and manifestation and/or areas of
alteration;

2. geothermometer temperatures based on water and gas
sampling;

3. interpretation of any geophysical surveys conducted, including
any maps;

iii. a proposal for delineation of the area to be covered by thelicense, with
preliminary analysis of available information justifying the requested
License Area;

iv. site plan showing planned improvements;

v. proposed access to the License Area;

vi. any geothermal license the applicant currently holds or has previously
held in Ethiopia;

vii. description of the physical characteristics of the proposed license area;

viii. identification of human habitation and communities in the proposed
license area including nomadic communities, focusing on areas where
proposed activities will take place under a license; impacts on local
communities and proposed mitigation of such impacts;

ix. business plan;

x. information related to the technical and financial capacity of the
applicant to carry out the work identified in the work program

x1. a description of anticipated Class 11 geothermal resources production,
discharge and injection and the time periods within which geothermal
resourceuse shall commence;

xii. an adequate testing and monitoring plan to measure fluid temperature;

xiii. community outreach and coordination activities already undertaken by
the applicant, if any, and a plan for coordinating with local communities
to determine and address impacts;

xiv. environmental and social impact assessment including a plan for
avoiding or mitigating impacts;

xv. program of employment and training including proposals with respect to
the employment and training of citizens ofEthiopia; and
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xvi. adescription of the types of goods and services that will be obtained
within Ethiopia and those that will be obtained from outside of Ethiopia.

53. Registration and Publication of Notice of Applications

a. Promptly upon receipt the Licensing Authority shall mark each application for
Class II Geothermal Resources License, renewal, extension, surrender,
transfer, assignment, or any form of encumbrance with a date of receipt and
enter the application in the Geothermal Register.

b. The authority concernedshall publish a notice of Class II Geothermal
Resources License Application in a newspaper of wide circulation, describing
the proposed project, its location and other particulars as provided in
directives.

c. Within 10 working days of the end for the 30-day notice period, if there are no
objections, the Authority concerned shall approve the proposed project, with
conditions, as appropriate.

d. The Applicant shall pay all costs for registration and publication.

54. Issuance of Class II Geothermal Resources License

a. A Class II Geothermal Resources License shall be issued on an exclusive
noncompetitive basis for direct use of geothermal resources.

b. A Class II Geothermal Resources License shall be issued for a maximum
period of 25 years and may be renewed at the end of the period on
substantially the same terms and conditions as the original license, as
provided in directives.

c. A Class II Geothermal Resources License may be granted without the
Applicant having previously held a Reconnaissance License or Exploration
License;

d. A Class II Geothermal Resources License shall include

1. arequirement of annual measurement and reporting of:
1. flow of steam and/or hot water;
2. temperature into the facility;
3. temperature out of the facility; and
4. additional measurements required by the Licensing Authority
depending on the type of facility, the type and quality of the
resource, and the terms of any sales contract.

ii. a condition that in the following circumstances, a holder of a Class II
Geothermal Resources Licenseissued by either the Licensing Authority
or a State shall immediately cease drilling operations and shall notify the
Licensing Authority: ifa well reaches, or may reasonably be expected to
reach, a depth of between 150 m and 250 m, and contains steam or hot
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water that may reasonably be expected to exert a shut-in pressure at the
wellhead of 0.5 MPa or greater; or has expected or actual downhole
temperatures within 20°C of the boiling point for depth (BPD)
temperature as measured from the local water level; in that event, the
Licensing Authority shall immediately assume responsibility for
oversight of drilling operations, including an assessment of the potential
applicability of Class I Wellfield Development and Use License drilling
standards, and shall provide notice of its assumption of authority and
additional direction to the State and the Licensee, with a request for
relevant records.

iii. a condition that upon the occurrence of circumstances described in sub-
article (iii), the licensee may apply for a Class [ Wellfield Development
and Use license in accordance with the provisions of the Proclamation
and the regulations; and, if the Licensee does not wish to apply fora
Class I Wellfield Development and Use License, it shall complete site
closure and shall surrender its Class II Geothermal Resources License
and any right to use geothermal resources or the land included in the
license area.

55. Lodging of Objections and Appeals

a. Objections and appeals related to decisions of the Licensing Authority with
respect toClass II Geothermal Resources Applications or Licensesshall be
subject to the requirements of Article  of the Proclamation and Article
of these regulations.

b. Objections to decisions of a State with respect to a Class II Geothermal
Resources License application, including a License for which the Licensing
Authority has reserved certain authorities or undertaken authority at the
request of a State, shall be subject to State processes for review of objections
and appeals.

56. Determination of License Area and Number of Licenses held by Licensees

a. The size and dimensions of the License Area for a Class II Geothermal
Resources License Area shall be limited to the area reasonably necessary for
Class II operations, which shall be determined on the basis of the applicant’s
proposal and justification provided therein, and other relevant information
available to the Licensing Authority or State.

b. There are no limitations on the number of Class II Geothermal Resources
Licenses held by a Licensee, so long as the applicant meets the requirements
for applying for and holding a License.
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57. Revocation and Suspension
a. Revocation or suspension of Licenses issued by the Licensing Authority shall
be subject to the requirements of Article 20 of these regulations.
b. Revocation or suspension of Licenses issued by an authority other than the
Licensing Authority shall be in accordance withapplicable laws and
regulations.

58. Records and Reports
a. The holder of a Class II Geothermal ResourcesLicense, whether such License
is issued by the Licensing Authority or the State, shall submit to the Licensing
Authority and the State
i. immediately, any occurrence or accident resulting in or potentially
resulting in injury or death to humans or detrimental impacts to water
or air quality
ii. each year within sixty (60) days after the anniversary of license
issuance a report specifying for the previous year:
1. the results of monitoring of the resource as provided in the
Licensee’s monitoring plan;
2. the volume of geothermal fluids extracted and used;
3. the quantities of by-products, if any, extracted from geothermal
fluids, or products from commercial operations;
4. the number of persons employed, by category.

59. Dirilling of Class II Geothermal ResourceWells
Subject to the limitations in Article 6(b)(iii) of these Regulations, drilling of wells
under Class II Geothermal Resources Licenses issued by either a State or the
Licensing Authority shall be subject to the rules for development of water wells,
including certification requirements for water well drillers.

PART IX
FEES

60. License Fees
a. The license fees to be paid by an applicant for a license pursuant to Article 47
of the proclamation shall be as follows:

1. Reconnaissance License ..............c.cceevviiiiiinnn.n.. Birr xxxx
1. Exploration License ...........cccevviiviiiiiiiiiiiannnnnn. Birr xxxx
iii. Class [ Wellfield Development and Use License ...... Birr xxxx
iv. Class II Geothermal Resources License ................. Birr xxxx
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61. License Renewal Fees
a. The license renewal fees to be paid by an applicant for a license pursuant to
Article 47 of the proclamation shall be as follows:

1. Reconnaissance License ............ccceeveiviiiiinnnenn.. Birr xxxx
ii. Exploration License ............ccooovvviiiiiiiiiiininnin... Birr xxxx
iii. Class I Wellfield Development and Use License ...... Birr xxxx
iv. Class II Geothermal Resources License ................. Birr xxxx

62. License Registration Fees
a. The license registration fees to be paid by an applicant for a license pursuant to
theseregulations shall include costs associated with data management and
publication of license information, and are as follows:

i. Reconnaissance License ...............cc.oeviiniiinnn... Birr xxxx
ii. Exploration License ............cccoovviiiiiiiiiiniinninn... Birr xxxx
iii. Class I Wellfield Development and Use License ...... Birr xxxx
iv. Class II Geothermal Resources License ................. Birr xxxx

63. [Issuance of License Copy Fees
a. The license copy fees to be paid by alicense holderare as follows:

i. Reconnaissance License ................ccoeviiniiinnn... Birr xxxx
ii. Exploration License ............cccoovviiiiiiiiiiniinninn... Birr xxxx
iii. Class I Wellfield Development and Use License ...... Birr xxxx
iv. Class II Geothermal Resources License ................. Birr xxxx

64. License Replacement Fees
a. The license replacement fees to be paid by alicense holderare as follows:

i. Reconnaissance License .............c.coevviiiniiinn.n.. Birr xxxx
ii. Exploration License .............cooeeiiiiiiiiiiiiiin... Birr xxxx
iii.  Class [ Wellfield Development and Use License ...... Birr xxxx
1v. Class II Geothermal Resources License ................. Birr xxxx

65. License Transfer Fees
a. The license transfer fees to be paid by alicense holderare as follows:

i. Reconnaissance License ...............cccceevviiiniinnn... Birr xxxx
il. Exploration License ............cccoooeiiiiiiiiiiiiiiin... Birr xxxx
iii.  Class I Wellfield Development and Use License ...... Birr xxxx
iv. Class Il Geothermal Resources License ................. Birr xxxx

66. Bidding Fees
a. Bidpackage fee ........coooviiiiiii Birr xxxx
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b. Data access f€€ .....ouviuiiiiiii i Birr xxxx
67. Dirilling Fees
a. Drilling plan of development review fee ........................... Birr xxxx
b. Drilling program review fee .............coovviiiiiiiiiiiiiiinnnn. Birr xxxx
c. Well designreview fee ..........coovviiiiiiiiiiiiiiiiiiii e, Birr xxxx
d. Drilling program variance review fee ...................coeeenn. Birr xxxx

67. Effective Date

This regulation shall come into effect on the date of publication thereof in the national
NegaritGazeta.
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