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Addis West ADW-15-02
Addis West ADW-15-04
Bella BEL-15-04

AN AV AN AN AN A U A U AN A W AN P gl P g

XXX T XXX T T YT

Hidit : AADMP IT/R Volume 4 Part 2

T VAT SNEHEREELEMEIZ W, LT O X ) RREA ST D,

> BREAR B REOBRHEINC L > CTRERS &, BEHTOLILER
BEPRFUIEL TV D,

> HHAEEE & EOET - SRE R 2 <. — SR IR EE M 2 Bl L T\ D,
Flo REBREIKR L TA T F U ARTE RN TE LT,
Ban D72 550 K D B ME B MAG BB E O T 23584

LTCW5A,
> EWELE T R RERE, BEOBR 12X, £19% (2014 4F) DOEW

FldEm ADFEEL TS 2,

TF AT RE% L IR RRERREZ R D T20DICIE, 7TV A T N EHE OE ) F L
BEET N —AL LT, ZINbELIT R - ﬂﬁ%% (LT AT RAROBSEE
BE L TSRO F T F T2 TN TENRIFFICEEICRD LEZ D,

2 AADMP Volume 1 Part 2
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12  AEEREEAER

121 EERBEREOEEREK

T VAT SONEHENCE S A AT 2 EEMIL. 400, 230, 132, 45kV OEBER CTHER ST
W5, BOEMEIE, 132/33kV, 132/15kV. 45/15kV OFNENDOEE L TRIE &4, 33kV & 15kV
D HERLER TR SN TN D,

IREBEFE ~OMG 1. 3 M0 4 R OBERIC LY 400V F7213 230V, B EIT 50Hz 12T
fThhTnd, (X 1-2)

Transmission Grid (400 and 230kV)

1-2 FEERBOEEER

Hi#t : AADMP Volume 2 Part 2

1.22 HQEEE

TFFETOBEFEEL UL, £ 120X 9B ERLTWS, ZOEIX, BAD
HEAAEHEEE L~UL & bl U TR ISRV IREE T H 5 3,

£ 1-2 FRGHIGEERBREOER

Parameter Unite of measure 2007 2008 2009
Olljtr:g : 7%(12];;2 d Freq/customer/year (times) 20 10 5
Ou]z:;rea‘;i;lagied Dur./customer/year (hours) 10 7 5
OFur;(g:e/ngrgg d Per cust./year (times) 50 25 15
Olll)t;l;zti/of{(l);)cf; d Per cust./year (hours) 22 21 20

High : “Electricity sector regulation ETHIPOIA”, East Africa Power Industry Convention 2007, Addis Ababa, ETHIOPIA

3 RENCANA PENYEDIAAN TENAGA LISRIK 2004-2013 Project Report: THA 26371, ADB

-3-
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123 HY—EXGRE

TFFETICBVWTHRESN TWAKEYS — A MEA2E 1310571, ZoFICkDE, &
WO HEERIL 2 FERT & 725 TNV D, 2D LU, £ 12 [R T UGS HE A e | o s
ZRITTHLOTHY ., RFAERSCFOEHITIEICL > CTEASNDIEEEB TH D,

FLERF D | IREBE (FE) X, AHBEEOE10%DOEEZFAL WD, ZiuxtL, 7
AT SN HE SRS~ A % — 77 - (Addis Ababa Distribution Master Plan Study Final
Report : LA, AADMP) TILHFMIFOUGELEEZBE L TES% THRF 217> T\ D 4 FE
F~OUFGEITE (IKERHE) OFFFAFIAIZ, AADMP 2BV TE 14 (R TR ST
W5,

 1-3 Y—EXREHRIEZEOREE

Service Quality Standards: Distribution & Sales, March 2006

Restoring a supply following a distribution system failure 2 hours
Providing an estimate of charges 3 days
Giving notice of supply interruption 24 hours
Voltage problems:
v' Investigate & replay 15 days
v" Solution
Simple work 3 months
Complex work lyear
Responding to queries about meter accuracy 15 days
Responding to queries from customers 5 days
Providing a new supply, improving or relocating existing supply installation
v' Single phase 4 days
v’ Three phase 13 days
Reconnecting meters following payment 24 hours
Meter reading Every month
Responding to customer complaints 10 days

Higt : “Blectricity sector regulation ETHIPOIA”, East Africa Power Industry Convention 2007, Addis Ababa, ETHIOPIA

K 1-4 FEEEHEEHE

Nominal Voltage Low\e/(s)‘; ;;Vlce ngli?;t t:geé'vwe
400V 360V (-10%) 440V (+10%)
240V 216V (-10%) 264V (+10%)
15kV 13.5kV (-10%) 16.5kV (+10%)
33kV 29.7kV (-10%) 36.3kV (+10%)

Hif : AADMP IT/R Volume 3 Part 1

4  AADMP Volume 2 Partl
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124 EEOX

1.25

T AT SONEEREIN OELE T AT 20%~22.7% & HEE S, BB 12~13%ICH LT
EVWKHETH D >0, ikt L, =F A7 &E 1AL (Ethiopia Electric Power : UL T, EEP)
TIZAADMP O 7' vy =7 Fa2# U, £ 1-5IORT8EELITHIFEE LTS,

& 1-5 BEAAREDBE

Year Technical Loss (%) Non- Technical Loss (%) Total (%)
2017 12.9 3.0 15.9
2034 8.0 1.0 9.0

H# : AADMP Volume 1 Part 2 £ V) A& FI1ERL

BlEE 2 A ORRFERIFEN O FNZ 72 5 v AL, BHESEE S 7T 0.06USD & B2 Hi5b,
CHITREFEEFZORESEM TH 228, ZIIEF A ETER L OMBINEGEENTnD
728, AADMP T, FEuHEAMZ2 ZE LidE o A B2 0.09USD & L Ttz 306 L Cu
é 70

XA EH ORI

AR L7z X 212, 7VRAT N B T A 0 PR & BREFEIC LY BHTEN 835MW
(NME)#%&W@NNNM&Qi?ﬁ%?é:&ﬁ%%éhf“égWﬁ?éﬁﬁ
FUCKIST D720, T, BESHF TCORBICLVHE ORET 7 > NREHBER LI
R BRTE AR ERELZRALTND, DT, BERIBUK ) &E2TE) LIMEES
DIz DEEE~OE 2 B E L EBHEAR L EES T\ b

— T, Bl XD Bl RS U, RBLE S BBV TCIIAETT 2 3 O I khLE
MDREAE AR Bt b OTREE N LEAAET D70 &, BHTEOHIMIGIE L Eh
WER & 725 T D, AERDERDMBIFMEICKIST H72DIZiE, 2 - EREMOENH N T
AT SNEWE OB 7 X =BT HRBEOETH 5,

TRt L, TYURT SN OZ - IRRLE R 1L, —0 T 30~40 ELL E ok ﬂﬁ%h
570 EEFLOMER L IRAMSRAE L TR . ZEN - BEEE O TE RVIREEIC
S>TW5D, W X, 2015 4 1 HUBEDOT — & Tid, 15kV BlEAR O W02 B b as @@
EIZ &0 ) 42 BOEBENRBEAEL TND % 20X ) RllERMEOFKERICX L, +

%él%%ﬁbﬁ“éﬁﬂéa, LB S A T D DNEE i S AL TV R,

O 00 3 O\ W

Addis Ababa, Ethiopia Enhancing Urban Resilience, 2015 4 7 H —GFDRR
AADMP Volume 1 Part 1
AADMP Volume 2 Part 1
AADMP Volume 1 Part 2
Addis Ababa, Ethiopia Enhancing Urban Resilience, 2015 4+ 7 A — GFDRR
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IFAE7ERRELAE
FORTANERBRERNE BRBE

DX IRBUTH L 26 - BUERE L OEERHEIIBREOWENLETHY . £, 4%
DRI 2 72D I B2 R BRI KD B b,

126 i FF—Ic&k HXEEBMEBMHICHRLSERR
T AT NN E S RBHE O LR 0 K9 R AT 720, B R —IC kD 3
DL FEfi SN TE e, TO—Hlzk 1-6 (ITRT,
#® 1-6 BFF—ITLPBAREH
. Primary Government . .
Type Title Sponsor Partners Clonisi Time Period
. Ministry of Urban
Techmcal Ethiopia Urbanization Review World Development, Housing and 2015
Assistance Bank .
Construction
Technical Ethiopia Energy Sector Review | World .. .
Assistance and Strategy Bank Ministry of Water and Energy | Forthcoming
Development of Energy
]S)tézteri}én " Efficiency in Three Pilot Cities in V];/;)Irlllf ](Ejsgco-(\jfleiacl(l) Addis Ababa City Council 2014
4 Sub-Saharan Africa-Addis Ababa &Y,
Infrastructure Ethlopla Electricity Netwgrk World MlqlStW of Wat.er and Energy, Approved
Proiect Reinforcement and Expansion Bank Ethiopian Electric Power (EEP) 2012
0Jec Project (EENRP) Development Bank of Ethiopia
Technical Ethiopia: Addis Ababa Urban UN- Ministry of Finance and 2008
Assistance Profile Habitat Economic Development

Hi#1 : Addis Ababa, Ethiopia Enhancing Urban Resilience, July 2015: GFDRR

R OZHEE#H OB L LT, AADMP & 3&|{Z Addis Ababa Distribution Rehabilitation &
Upgrading Project (UL, AADRUP) , Addis Ababa High Voltage Rehabilitation & Upgrading Project
(LN, AAHVRUP) . Transmission and Substations Rehabilitation and Upgrading Project (LT

TSRUP) %573,

W SEATICOW T LAY 1Y =7 b EWHR LIZRENThI TV 5,

F 7 ERRLSORGI DO SRR TR T

S ERATANE S RIE DL 248 KV OFEE &

P

1792

TV AT SUNEHRE OSBRI ER R & L CHEITL TR Y . AADMP TR

L AKFR LT~ (201645 H 27 H),

THENRE LTI 230kV OEERBEY. ZBEAT3 » Tofk. KE - PIERCERO B

e,

7 7 VU JBAFEEAT (African Development Bank : DL, AfDB) 7% 1.05 & R/VOFNE 217 5
ZEHERELE 201647 H 15 H), THEARFE L TIE, 230kV EERFE. LEI 2
» FTOREE, & - AR ERCEROFRR 72 £,
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2.1

B2E IFFETFICHETHEEBMABKICRIBE

EXRBR-FEICE T HEREREN (BELOEFREH)

TF A BT TIE 1997 FIZIESIE  (Electricity Proclamation No.86) 23T#iL, =F 47 ES
Z"#1: (Ethiopia Electric Power Corporation : LA, EEPCo) & L CTRE LSND & & HiT, HE
A E RSN, FRFRFICENFEZORH Y /L LT, =F A 7HE T (Ethiopia
Electricity Agency : LA T, EEA) 288k S, FETA B X, HET A B A REET 7
TR EZET MBI 21T > T D 1% Dk, EEPCo id, 2013 4 12 AIZ, B L EEE
15 EEP LEE A FEMi T 2 = F A4 7 B ¥R (Ethiopian Electricity Utility : LI, EEU)
D OO rBE S T,

R 51T 7 A B T b % BEP - EEU (0S4 2-1. [ 22 1. % - EEP+ EEU
O REBHAR % VAR — 11 1T,

CEO
ARAEOEO

— |
External i| Strategic & i
Communication H Investment H
1 1
L e e e o o o o o o e e o -l

ICT EHS & Quality

Legal Vigilance
Audit l\/.larketlr?g.8.¢
Business Division
(e(e]0]
HR & Services . CO_O . CFO TSC PMO
Generation Transmission

B 2-1 EEP O#A#E

Higt : EEP

10 A ETARA S NEAEE OBKFRE H 2 iR, =F 4 &7 g RELFE)

-7-
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T7AFILLR—F TORTARNEEEERIEHRINEG - ERAE
Board of
Directors
|
| | |
Audit CEO Vigilance
Head Internal CEO Chief Vigilance
Audit Secretariate Officer
Deputy Auditor Executive 1 External Vigilance Officer
puty Assistant Relations &
|
| | |
Technical Financial | | Institutional Inspectors
Auditor Auditor Relations P
Audit support Audit support LI Media Relations
team team
Technical
Advisor
[ 1

*1 *2 *3

2-2 EEU O#A&E

High . EEP

TF AT BUFIL 2002 FICEEBAKRE (HIPC) OBEE 5T, ‘RO 7= 0 EHZ5H
FEMHEARE LT &, EFEME ﬁﬁ@%,@%ﬁ;?ﬁ U4 DM B FEEE (Ministry of Finance
and Economic Development) [ 2010 4= 9 A |Zi#l, =3/ ¥— @57 LGOS T
HEEEmTH D 15 H4ERSEEHE (Growth and Transformation Plan : LA~ GTP) | #3KE L
7

GTP Tl 1 WEHEHAK (2010/11~2014/15) 2B\ T, AP —v 2DE D B % A
NTEY, FRIA 7 703, 2R EHBEAMBEEREH N TND

BT Z—IZB WL, EEREEICES LIZZEN TEFE T 2B HOMBICEY, =%
NFX—FFEZR-T 2 &2 FEAMIET, %ﬁ%ﬁh@ﬂ()‘ﬁ%aﬁ)ﬂﬁkJ:U\ﬂﬁﬁ\%aiﬁjﬁ@@m\ H
HEAILFTNE T DB EEMOILE, B a 2D 72 OEELEMOITRALIZELY #1
ATE T, BRI, 1 WEHEHIRIC I 2 B 1% OHEEITR 2-1 Z HEEE LT3R
L7,

Z O GTP IZEAEE 2 WEHEHIR (GTPIIL : 2015/15~2019/20) IZA->TWAN, o XfixHEE
FRRAE L L C. EECEMEOILES STV A

-8-
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# 2-1 GTPIZH+HEHFDAFKEBIE

Description of Target 2009/10 2014/15
1. Hydroelectric power generating capacity (MW) 2,000 10,000
2. Total length of distribution lines (km) 126,038 258,000
3. Total length of rehabilitated distribution lines (km) 450 8,130
4. Number of consumers with access to electricity 2,000,000 4,000,000
5. Coverage of electricity services (%) 41 75
6. Total underground power distribution system (km) 97 150

2.2

221

s iR E OERFE, H 26 (2015)  IRMVE AR

ELNETENTZ LI, TUAT~NEREIIAN ORI - BFFEEDE L <. L Ok
7ok & 3 2 % X< Federal Urban Planning Institute 23 & & 72 [E 5 L~V C O B 58D
% & . Integrated Development Plan (LLF, IDP) ., Oromia Special Zone Development Plan (LLF,
OSZP) EDPAFEFEAETH TH Y | FRIAERINE - HEEMERF OB TH LT VAT
NAFHEIZIBN T, Z< OEE, EESEFORRBEFHA TEI L TVD,

TORT SNEHEOBNTFEIL, =T AT RETED 42% (' — 27 Af) & 5D TnD 1
ZDZENDL, FEREMAOEBIIBWTIL, 4% b7 VAT SUNEHEEICESABNENND Z
EREEIND,

EEEAREICET 2 EHE

RIS =T A BT RS BT (2 B3 2 B FIEAE [ OV TR D,

1)y Fa—F

70w Ra— RiX20164£ 8 HIZEEA kW KT 7 MilE LTRITEN TV D, THHRITZIEIC

HoTRY, FE~OERICBT SEE, MEEEEPLY A N—tFa )T 4 —IZELE
TSN TWD, —fil& LT 2-3 12 MEHMER 2 7R T,

Extreme system operation or fault conditions (f<47.50 Hz or f>51.50 Hz) for up to 20 seconds

System Disturbance (49.0- 51.0) Hz

Normal (49.5-50.5) Hz

Maximum band under system fault (48.75-51.25)Hz

47.5 48 48.5 49 49.5 50 50.5 51 51.5

Frequency in Hz

2-3 EERBICHITIE REHISEAE

{8 : Ethiopia Nationality Electricity Transmission Grid Code (Draft), EEA August 2016

11 Addis Ababa, Ethiopia Enhancing Urban Resilience, 2015 4> 7 H — GFDRR

-9.-
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222

2.2.3

RIEAA K54V

TFAETIL 1995 4F 8 H 21 BICH 2 [=F 47t fmERE 2HEL, TOFT
TF AT E RO L RERECETI 7L =2 U= 2B L TW5, £-FERRICT
Hifl F OMER E FTAHEICBI L THHIE LT\ 5, BREICET 2 BURSCAA SUI LI IC H - T
B, WEEGRBIETA RIA VBRE AT =y 7 LTV ZERFEEZRS>TND, A
OB % NIRRT,

- Environmental Impact Assessment Proclamation (Proc. No 299/2002)'2

+ The Expropriation of Landholding for Public Purpose and Payment of Compensation Proclamation
(Proc No 455/2005)

+ Payment of Compensation for Property Situated on Landholdings Expropriated for Public Purpose,
Council Ministers Regulation No. 135/2007

N0.299/2002 DA I, BREEfR4)5 (Environmental Protection Authority) (24> T{Thivd
a7 NOZFESTICHE, MEOERBEFZETHME (Environmental Impact Assessment : LA
FLEIA) 2ET 22 L 2L LTS, Ko T, Fillicyr Y =2 MEERT 561X
O HASDX, oyl NOBEET =y 7352 EBIFEIZRD,

T F A BT AL EEE I T AEORIELZ L T 67, Biil LOTHIESICBE L
Ti, BEICL 0 A BT 2 HHU ORI E
INTWD, R FIE, MfEEIC OV TIE, EFLD No
455/2005, 72 5 ONZ No. 135/2007 THE I TW5, No.
135/2007 DIEH CTIXAIL BT 2 THUHIZ DWW T

Frame Work of Existing
Network

:

Identify the Planning

HOGEOF, TRk Slc L Eish b EHES LT
5o LIzWoT, BEA. EBROBE R EI2ME S HHEL
BIIBATERE BB W TEB SN D Z LN EESNS,

HE - REEE

gg

&

w

AADMP 1 TREH & 4L T % ¢ fi 50 - i i AL Y 1
International Electrotechnical Commission (LL T, IEC) <°
Institute of Electrical and Electronics Engineers (UL T, IEEE)
DFEFILAECA > TR Y | EEEENHRE <TEHEL T
5L ZAFRZT LN, K 24 ([ZEEY v R R AR
R

12 AADMP Volume 5 Part2

Goals

:

Identify
the Alternatives

:

Evaluate the Alternatives

:

Select the Best
Alternative

:

Implement the Best
Plan

B 2-4 HEEHEITO+EZR

Hidl - AADMP IT/R Volume 3 Part 1

-10 -
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3.1

EI3E TFIORTFRNREIRI—TSVIZBH3REANS

YRE—TS5VNDE/

B ETERR LSBT END T DA T N GHE ORI E S EE kST 5 7
W, TFAET BT E ST ~OFEE O T AR L, BRA s BAE L U CRERLERME %
16,018km (2014/15 =) /5 21,728km (2019/20 ) (ZHEiET A Z L2 FEHEHX —F > hO—D
ELTHITTWS, ZoF#HO T, 7TAU BICAEEZELS 2% > b, Parsons
Brinckerhoff (LLF, P/B) IZ EEP 22 DEFEIZE VD, 201442 A L0 T VAT ~UNEHE O
EELCERIL I A A E L. ZOMREMEREEZ AADMP & LT 2015 /£ 9 HIZHITL
776

AADMP {ERLD T -2 HH E L CIX FRtoi@ Th b,

S0 HEETERBR -, BE LB NG E BRI E L7cE % O
FRIK A BRBEAL S RFMAH A (Strategic Environmental and Social Assessment Study) @ ZEJiE
EEP ~D Al - Hfira s

FLEHMICRBIT D E VR AR R—V AV FOWE

YV V VYV V

AADMP B O E L Ui MEEE S LT 2014 4 12 A 12317347z “Interim Report”
(LT AADMPIT/R) , AADMP O fig #& A & L C 201549 H 12T E 417- “Final Report”
F2FOERIRE LT “Executive Summary” 3d 5, F7o, D 3 02 H1%IZ AADMP ONE
i, LHEAa—7 - JiEFiEL L0 Bk L7z “Amendment One Inception Report — Final”

(LAF. AADMPIc/R) #F(TLTWVW5, HLAR— METLHE= X FOHIlE, X2 —7 D%
B, FSREAROEFRENRAZToNDHOD, AADMP DLt haR&E<EFETLL
DTN, ix b BITICHEIT SN2 AADMPIC/R il & L->> AADMP % & T BRI =
DU a—% I LT, FHEERORRKMZM 3-1 1277,

-11 -
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E 3-1 AADMP £EEHOERE
32 T4, BiERE
321 TFOURTRNAEBE —BRIER
AADMP TlE, BH T VAT _NRZELT VAT~ ANAEK AR SN, mfg, ApfkiczF
FETERROATITMD S B, T VAT USRS RS S0km & 2 A HIFA & LT

Do AMETHREMRIC, BEOT VAT SNAERKBLO, A r IT7INO— 4G T &
AR ET D, 3-2 (SR A I A R 15,

13 AADMP Volume 1 Partl

-12 -



IFAETEBREHNE

TORTANNERRERIFRINE - ERAE I7AFIVLAR—k

3-2 BAERRIVT

Hi : AADMP Volume 1 Part 1

Bl BT, TOATANEHETIEE LA DEIAEE SN TEY . AADMP
TIX 2007 4£~2037 HD 30 £ TO AN O % Medium case T K% 400 A & FGAALTW
DB FLEZOLIRANOEMNL b SNAEEFE, EEFREOHEMICLY, 7UR
TSN FHBENC I B R TR EE 835MW (2014 ) 225 3,576MW (2034 4F) ~ & HEN
LT ZERTHRINTNS 15,

14 AADMP Volume 1 Part 1
15 AADMP Volume 1 Part 2

-13 -
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3.2.2

FORTARNGHE BELERE

T VAT N HSEIZ X Bulk Supply Points (WA T, BSP) & BRI 2 —KAAIEEE 132kV LA |
D& 2T & Primary Substation & FEEAL D —WRAAEEEAS 45kV F 7213 33kV O/NEAEZE
BATZ G 29 »ITOEEHRH Y, BB O EEREERMIIA 3-3 DL HIThoTH
Do BEESFROE A FTe K 91T 132kV OIEEMRN Y O ZRICHER STV D, L LD
Tdh % Addis Centre (LLT, ADC) /T, Addis West (LA, ADW) Z T, Addis East (LA
T. ADE) ZFEFi7e £ 132kV OV > 7 %5680 b @& OIS M2 WBHER I N TR 0 |
N-1 FEHEZ 72 L CTWHRUVIRILTH B,

B 3-3 PORTANEMEPRE EBRHEME

Hi#h : AADMP Volume 2 Part 2

FHA Y 7 D BSP 72 & N Primary Substation (Z1E 57 B DO EZRNH Y 100 ZD 32% M1 HE

(Very Poor) & L <IFZRRHHE (Poor) R T4 varboT0D, T bHDEEZRD
T LA Ep GRS MET, b LIIMESREMZEE L-bDL RS> TS, £ 3-1IZT VA
TN E R DL ERR DR D — B 2 7R T,

B HEERIREEDOFHEIL P/B IZ LV, IREEFEIE (Health Index : LA, HI) 1232 3% 5=
ML=t DTHDH, Hl OEZ FITFEICHAFEE THW G TE Y | EREEOfEER EICH
WHLTUWA, HI OZEMIZ SV TIE 3.2.4 Hilo T4 5,

16 AADMP IT/R Volume 4 Part 1

-14 -
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# 3-1 EERRH O—HI

Substation Trafo g)‘:gmz: Year Expected Remaining Mamt:nanc F;llure Adju_su_ad IOi)tlmls?d
Name Name Manufactured Asset Life Life . E,‘teA Remélnlng AIEIVERTIO
Score Quality  Multiplier Life n
1 Aba Samuel T1 4.00 1956 50 -8 Very Poor 1.51 -25 YES
2 Addis Alem T1 1.17 2005 50 41 Excellent 0.89 47 NO
T1 1.42 1999 50 35 Excellent 0.89 41 NO
3 AddisCentre T2 1.42 ;999 50 435. Excellent 0.89 .4]: NO
T3 2.17 Missing 50 Missing Fair 0.95 Missing NO
Nameplate Nameplate Nameplate
. T1 3.33 1966 50 2 Very Poor 1.51 -15 YES
4 Addis East | T2 3.33 1966 50 2 Very Poor 1.51 -15 YES
. T1 1.75 1998 50 34 Good 0.95 37 NO
5 Addis North T2 175 1998 50 34 Good 0.95 37 NO
6 Addis South I T1 1.33 2005 50 41 Excellent 0.89 47 NO
(Gofa) T2 1.33 2005 50 41 Excellent 0.89 47 NO
. T1 2.08 1979 50 15 Fair 0.95 18 NO
/ Addis West T2 2.08 1998 50 34 Fair 0.95 37 NO
8 Akaki [ T1 1.75 1998 50 34 Good 0.95 37 NO
T1 2.50 1987 50 23 Poor 0.95 26 YES
9 Akaki II T2 2.25 1987 50 23 Fair 0.95 26 NO
T3 2.17 1988 50 24 Fair 0.95 27 NO
10 Bella T1 1.25 2003 50 39 Excellent 0.89 45 NO
(Addis East II) T2 1.25 2003 50 39 Excellent 0.89 45 NO

Hii : AADMP IT/R Volume 4 Part 1

323 TFTIRTFARN\EGHE EESE

T AT SN HE OELEGR AL, EAMIITGTIRR R TR S TR Y, S5O
IR CIIAMBLEERR & O RPN D72 2D B MR SR (I3 AR PR | SRR Y A3 5 2

ENEEND, —EEHEICBWTCIE, V=T R, VoA =y hEAWZ L
— T REPRH SN T WD, FITHOERT v 2 FFZT7A FL— R Ik, £
< @ Expressway feeder 23 EE L T 5 728, ELEMRABMOMIEEZ +IIEH T TR LT,
ZORERE LT, BEpmRAns, RERRART, EERE TREOEEBZH —RE Lo T
%, —J7C, AADRUP 2 EDfh7 vy =7 MLV 29 Lol ERHREOE A2 FHE X
NTWB7Hh, AADMP DIEET BV 27 M LITRIA ST D

BLEMEEIT. K2 15kV TEA SN TWADR, A 0E %aﬁmﬁwf&ﬂﬁi 33kV
BlEE AR b A :‘—mm\ Dy WTN G EE 3 EEREOEFELRICIY 400230V ITHETE X
ni-t#%. 2, MEFEZIHB I TWDS

AADMP & DT — Z IWAEBRIZIB VT, & 3-2 PORTZARNEHEORERHHE

EEP Fif OB ER M7 — % X — R BmEE g | BEE
(Distribution Management System : L T, RET(—5—
DMS) (2843 ST B R 7 — 2 & JE1T 15kV feeders 2,342 km
33kV feeders 322 km

j‘_7°\ ) — 2 DF FEHE S Z 5 ) GIS
N% HEEH S AT A Q REALTER
ERWET VAT SNEHBEICBT HEE 15kV/433V

5,413 &

PR~ v B T MERR STV D, T — 33k\V/433V 302 &

ZWERECTE LD LN RENLEEE | BEI—4— 6,553 km
3 32”7, Hi#t : AADMP Volume 2 Part 1 X Y 87 H1ER
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BLERRRHE~ v B S TR SN =R ET M L0 . BLERBRICRIT 2 AR, BIEIREE
FEmASEM SN TVD A, ZOFMEICL Y L ORER T 4 — X —I2B\\W T, AR, BE
E&Tﬁﬁ&fo)ﬁﬁﬁi\ﬁﬁmuéﬂ’cb\é i"% 331 \_D:F{ﬂﬂ'fd:%@ {ﬂ}d‘_’ﬂ_“j—

& 3-3 PORTRNEHE OB ERETMD—5I

Voltage
Issues

Loading Minimum Loading Issues (% of
Issues Voltage (pu) Conductor Rating)

Substation Feeder

Addis Alem ALM-15-01 1% X
Addis Alem ALM-15-02 1% X
Addis Center ADC-15-04 % 1%
Addis Center ADC-15-07 1% 1%
Addis Center ADC-15-10 X 1%
Addis Center ADC-15-14 X 1%
Addis East ADE-15-02 X 1%
Addis North ADN-15EW-04 % 1%
Addis West ADW-15-01 X %3
Addis West ADW-15-02 X 1%
Addis West ADW-15-04 X 1%
Bella BEL-15-04 % %

Hidit : AADMP IT/R Volume 4 Part 2

o, EERME & AR HI ISV i MR B OFRA S M S hviz, BLiERBRH ISR LT
R el & & AR H ORIFKI D720, Yo TVIREIC & 0 B BRSO ZAHIREDHEE
VM S s, IEHAERICET O MEMRO 2R 3-4 187,

&K 34 BEEREEROREATERO—HI

Site Rating Poles Corrosion ol Damage / Comments
(kVA) Leaks Theft
ADCOA- Inconsistent fuse sizes on the pole mounted LV circuit breakers.
1001 200 3 3 3 4 Moderate corrosion on double steep poles. Damaged pole mounted
fuse boxes with exposed live contacts.
Transformer "ADC04-T077" is rated as 200kVA on DMS but 315kVA
ADCO04- on nameplate. Absence of transformer mounting brackets, lightning
TO77 315 1 2 1 2 arresters, and deteriorated transformerbushings. Poor clearance from
private fencing.
Wood pole split from top to bottom. Moderate corrosion on
ADCO04-78 200 4 3 2 4 transformer and base. Shrubs growing into transformer. Missing
lightning arresters, and poor LV winding side installations.
ADCO04-73 315 2 1 1 4 Wood pole split at the top.
Moderate oil leaks on transformer. Missing lightning arrester,
ADCO05- damaged earthing, damaged pole mounted fuse breakers with
T097 200 1 2 3 4 exposed contacts. Poor clearances of transformer pole from adjacent
fence. Tree growing into transformer.
Transformer is sited within integral substation. Live busbars within
ADCO09- reaching distance. Poorly insulated busbars. Cooper wire improvised
TO09 630 1 2 4 4 fusing on LV board. Complete deterioration of silicon breather.
Excessive oil leak at base of transformer.
Transformer and support base severely corroded. Excessive oil leak
BELO2 - .
T013 315 1 4 4 4 from tank and damage earthing. Broken pole mounted fuse boxes
with expose live contacts.
WERO01-T 200

Hii : AADMP IT/R Volume 4 Part 1
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3.24

YoV PERRIC LD, FET 4 —F—D 53%., BLEHALEELRD 58%, KET 4 —F—
D 2%IZEB N T HDAEM BN RS LTINS 1,

D OEERZRORIEI M A E 2 T, AADMP [ZB W TR « EICT A RN E
Jiti S 377,

REHEFE (HD

HI & 13— E OHIWr B IS R ERIRIE ORI 2 i35 & D T, [0 mi~4 55 O ST
ATV, SR OFRNZ BRI EKBLT 2, 2 OBCKENSHETIOZEZNEAINT
BY . IEEE IZBWTHAEICET 28R 5 570 &E— e b DT> T\ b, HI Ok
PMEWVIEE, BEBORENEIFCTHD 2 L E2/RL TR, ISR E L EERIRIEN
ThbHIEERLTWD, & 351 HIO—flErT, BLEHZEROSE, 2 I1XEE (R
—/) OHRROFHI TIX, BESRPHEEE DX A 7 OHEIL0 R, IR LWiGE
IE 1R, FREIROGAIL 4 R, —EOHWHENE (Criteria) IS E ST 21T
DTHD, TIUTHEZHRENEWZESEPME I TN VAT AL > T D, & 3-5
Tl Y | BREHEESROS G, BEaRE - XFEG OB RN, Wk, 77—
fRBA EEZFMEA E L TWD, SHIZ, ZNOiHMiEE Z L ICEEEICN U EA
(Weighting) # R L7-th, FHEZ G5 L, EAORMTERAEL, HI A 27 ORHEZ1T-
TW5, TRICEDRHRA, EAFTEEO—FlZR 3-6 ITRT,

n o (si - wi
Normalised Score = M

i=o(wi)
si = Condition Score
wi = Weighting Factor
si.wi = Weighted Score

Hi# : AADMP IT/R Volume 4 Part 1

17 AADMP Volume 2 Part 1
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% 35 HEREESR REEEHIRET TNV (BHEEREEH)

Distribution Transformer Condition Assessment

1. Assess condition of pole/s. Take into account: termites, split tops, lightning damage,
fire damage, insect infestation, rust (steel or concrete), alignment, stay wires.

Criteria Name Score Description Score
Poles 0. N/A (not pole mounted) 0
Poles 1. New or as new 1
Poles 2.Good or serviceable condition 2
Poles 3. Material deterioration, intervention requires consideration. 3
Poles 4. End of serviceable life, intervention required 4

2. Assess general wear of transformer coating, corrosion on housing, support structures,
bases and locks.

Criteria Name Score Description Score
Corrosion 1. None 1
Corrosion 2. Slight 2
Corrosion 3. Moderate 3
Corrosion 4. Severe 4

3. Assess the amount of oil or compound leaks.

Criteria Name Score Description Score
QOil Leaks 1. None 1
Qil Leaks 2. Slight 2
Qil Leaks 3. Moderate 3
QOil Leaks 4. Severe 4

4. Assess damage and theft of equipment, including (where applicable): support
structures, earthing, enclosure, padlocks and control gear; absence of surge arresters
and fuse switch

Criteria Name Score Description Score

Safety / Damage /
Theft 1. None

Safety / Damage /
Theft

Safety/ Damage /
Theft

Safety _; I%Efl‘:nage I\ 4. severe :

1

2. Slight 2

3. Moderate 3

Hidit : AADMP IT/R Volume 4 Part 1
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& 3-6 EAMITERO—HI(BEHRAEESR)

Weighted Factors
Power Transformers

Criterion Description Weighting Contribution
) ) Inspect terminals and bushings external condition, oil

1 Terminals/Bushings 2 16.7%

levels and gaskets. i
) Assess cooling system radiators/coolers, gaskets,

2 Cooling System 1 8.3%
fans and pumps.
Inspect oil conservator, oil level, tank external

3 Tank N ] ) 2 16.7%
condition, gaskets and oil sampling valves.

. Assess amount and severity of oil leaks on

4 Oil Leaks 2 16.7%
transformer.
Assess damage and theft on the transformer,

5 Damage / Theft | i 2 16.7%
including support structures. i

) Inspect transformer earthing, connections to

6 Earthing 2 16.7%
transformer and earth.

7 Silicon breather |Check condition of silicon breather. 1 8.3%

8 Oil Bund Check for presence of suitable oil bund NA

) Inspect transformer foundation and any fractures or

9 Foundations o NA

deterioration.

3.25

Hi# : AADMP IT/R Volume 4 Part 1

REIATWVWS IO Y FAB

AADMP TIERKEZ </TF TR 4 O LHEEHl & BERF O BEk (SCADA) 2R3 A thkk
RN I TN D,

a)
b)
¢)
d)
e)

Planned and Committed Projects
Rehabilitation and Short Term Expansion Plan
Medium Term Expansion Plan

Long Term Expansion Plan

SCADA and Telecommunications

DI THFmOa v 7 N2 ad#iT 5,

a)

HE-#EThFOozk (Planned and Committed Projects)

Planned and Committed Projects ® EE a7 & LTIEK 34 DL HIZR>TW 5D,
ZHUEITREHE O T DITHFE N AR L TV D EEITICR LT, Bl 2B (FE
MbET) ZERTDHI LI BEMRKRTOMB IR EZXD E VI LD TH D,

# 37\ ZEME - TR T e Y 2 7 FOWE AR,
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B 3-4 HE-#ETHITOCIr0OI LT

F 3-7 BE-ETRTASIINOBE

. Estimated Capital
P t N f work
rojec umber of wor Cost (USD m)
Addis Ababa Distribution Rehabilitation & 59 210
Upgrading Project (AADRUP)
Addis Ababa High Voltage Rehabilitation & 1 63
Upgrading Project (AAHVRUP)
Transmission and Substations Rehabilitation 18 174
and Upgrading Project (TSRUP)
Reinforcement of the Transmission Network ) 73
Project (RTNP)
Various other distribution projects within the
— 155
Study Area
Total 103 630

b)

Hifft :  AADMP Volume 2 Part 1,Volume 4 Part 1 & ¥ FHEHIERL

JNEY) - 52 #A ¥ F£ 5118 (Rehabilitation and Short Term Expansion Plan)

U el - FEHIPEFEEH 1L, Key Project & Key Program D . DIZ434¥H X415, Key Project
V2SR OMRHERHAG 2> S S 7o LB Ze BE & 858, Bl iBMRM O AT, B
O SN LB R HONT, I G FRRE) OFFEINIIS T 57200
B THFIZOWTRESNEBDOTH D, TDarv 7 bz 3-510R7,
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AS/S Supply area AS/S Supply area
Replace conductor
Install and/or DTrB with
New Transformer bigger capacity

—

TrB Load: NG TrB Load: OK TrB Load: OK
D/L Load NG D/L Load NG D/L Load OK

B 3-5 UNnEY-RHEFEHEOIL T

a7 e LTE, BER, BEEROEFEICK LT, ZEROMEHR - BUE, BlEMR
DGR, AW O T 4 —F—BxEEFTH2 LIk, e hzme L s 0nH b
DTHDH, ZHIH T, AR LG - #ITH 7 m Y7 M2k L7z THNE L
o TCNDZ D, Bl - EITHR T e Y 27 b O T HEOMERE Tk T3 A3 ik
FLICRDbDEHLHELEZXLNDD, KRR LHEFEOLLITRNEZZ HILD,

—J7. Key program [IBCLE R OREEREAN A4 FEhn L 72 ¥ o VAR RICE S &, TV
AT SNEERE IR T, BERMOBEBELITI DO TH D,

c) h#AHiFEETE (Medium Term Expansion Plan)

PR Hm O T E a7 M E LTI 3-6, K 3-7D X927 >TnW5, Ve
U PR EFHEIL 2017 AR LHERE T PEL R TWAHTmD, D LHENFE L,
MOEBRTESINDENFEOMOELAEE L, FHEAEZLTTVD,

F /- AL SR EE TIE 45kV BB D T = — R 7 W F AT > TEH Y | 33kV &
O ZEFEE L TV D RN THNRIE 15kV O ERRIZ X A ECE ., JBYMME 33kV
WX DEEEZFE L TRBY ., ZOREE AT D THHH & /oo T D,

A S/S Supply area

Replace TrB with
bigger capacity

TrB Load: close to limit TrB Load: OK
D/L Load: OK D/L Load: OK

3-6 HHAEFEFHEOIETFO—HI 1

-21 -
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d)

A S/S Supply area A S/S Supply area

Install new Primary

substation
TrB Load: OK TrB Load: OK
' D/L Load: OK (loss d
D/L Load: Loss due to /L Loa (loss decrease)
Long D/L

B 3-7 h#EFEHE O ETRO—HI 2

FHAYLFE5HE (Long Term Expansion Plan)

AADMP TIiX LV feeder % & ¢r BSP LL FOET /L& AW, FHHE/y=2 2 k (Average
incremental cost: : LA T, AIC) EMEEN D, kW HALOREHREIZNERa A M EHEEL
TWA,

AIC DET /VIFHSHTEZ /L (Urban Model) b%%%?»Wmmmm@D@2N&~yf
AL STV D, ZAUTHRS & 3B CIERL S H A 48 DRk E IR CBLE T /e &3 ¥ 72
LHi28, kW HALOF W&%ﬁﬁﬁ&é&wo%zﬁ«—z&ﬁofmé AIC Bz
AWl T7 v &K 3-8, X 3-9 2R T, £723F& 3-8 AIC D—EZ/RT, R DHARSME
ATHEIC R, AL KW H72 0 OFRFRE T A RR@mWnE NS Z ERnbhd,

ZD AIC DIEEZEZY T 2T 4 —DEEFGOEERSTHIT 720 ONFAEEOHE 2 X
RELTHEINTWS, FEHHTETAIA MNIT PATRANHBEOY T 2T 4 —
WAL, AT LD MIAa I TMNORS (VL) I LTn5,

FOFER L LT, 2023 4£~2034 4£F TO 12 [FERITEY 62 (M. 3 745 EH 0#H#E =
A RNERIAALTEY 8 5% kG725 W&Wﬂ+ﬁéﬂfwé LHERLTWA,

#* 3-8 EWHIRN AIC —E (USD/KW)

Load Category AIC
Urban LV 675
Urban MV 158

Rural LV 731
Rural MV 305

Hiiit : AADMP Volume 2 Part 2

18 AADMP Volume 2 Part 2
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B 3-8 AIC #HETIL
H 8 : AADMP Volume 2 Part 2

3-9 AIC BHNETIL
Hiit : AADMP Volume 2 Part 2
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3.3

e) SCADA HKLU@IE:%1#E (SCADA and Telecommunications)

T OAT RNEEE ORLEMRETL AT L L LTA T T4 2 TO DMS 2NEA STV
%, AADMP Tix, BEfFD DMS Z G TX 28717272 MV &ft SCADA ¥ AT ADHHk
Bt & R ER N FE i STV D, AADMP TIRE SN TV 5 MV %#E SCADA I3, #
TEME, Rk OYEIREME, HV & A 7 A DR &SRR 72 EEP/EEU O S35 Bl O [
M H, HV RZHE SCADA BN LB TO VAT MEENHER I LTV D,

— 5T, TP 7 r Y =2  AADRUP (I2BW T, PEEEIC L AEERTEOH Bz
PREEAHIE S AT L OB ANET L TWDHN, BEfFO HV &t SCADA ¥ A7 AIZ MV
F# SCADA KSR BT B TR SN T WA 720, AADMP TlEZ O EOREZEF
EHELEL TV D,

RBEIhTWSE702 ) FOEEFZE

AADMP TIEE 325 filcR Lc & 9 72 T 43 (Plan) Z3REL, TOLHEANE - THE
YD TNDEN, ZOLHFEZEDL 7 Aa—T7T, EOX D RRIEFRETHEMm L T
WL DT OWTIEE & T e, 2075, AADMP LV 3 7 #2517 X7z AADMP
Ic/R TlE, ERLAZTHEHEZ/ Sy 7= L0 ED I E LIAA TS, THEFE Oy
=T ~DE L LiAdrA A—T %K 3-10 127,

3-10 AADMP H\i> AADMP Ic/R ADIwr—OFELAFH DA A—DF
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FFETRERELTUI2 AHY, 1 ABIFEE - #ITH 72 Y= 7 hO—EOERRIL I E
W2 Linb, Ny = 4 ADC KEFTOWB THENKRIBICEESNATNDZETHD, 2
#LEIZ AADMP T Key Program & L TIERE STV T VA T AN E O FLEE % O 2 i
WEIZOWT, EDO—H#8% /> /77— 5 : Pilot Project for Rehabilitation Work & L T, 55
e S A5 EFL LBl O SE THEO TiE « PEOZYMEEZRETT 27O OfGE 7 7 v
=7 NOFATHEER G ENT-Z L ThDH, TIVTH LTI - #RBRZHLIZ, Phase2 & LT
EEU 2372 R LE e O HUE: “Rehabilitation Key Programs” % 55fii L T\ D TH 5,

FHE - TR T B U 2 7 N TIET VAT SN O e R AU E T 5 ADC 7B
FTOFTEZ 3T 5729012, ADC ZEHT ) HALPEIZI L% 1 km OALEIZ Black Lion (LT,
BLL) AEii&dstd 5 TECTH o7z, £7o. BLLEBEFT & ADC ZEHTIE 132kV O i
—TIVIEBRIC L > TEEE S L, 2T XY ADC ZAFEFTO N-1 LG E SN DB TH

7= 190

L7 L. AADMP Ic/R Tid BLL ZEFTIE LTFDOHIE (AADMP Ic/R _E Tl undefined delay &
FUIR) D72, ADC ZE AT OHIRFHES KISICA T Shvie, BARICITE - PR R 7 v o
=7 b& LT, 14 km @fEdL7z Kaliti [ 2B 6 132k V #ih7— 7L 188E#R 2 [I#RIC K 0 B2
feaEM L, N-1 BEARETH 2L E LTW5D, EBEMA~DOMEE L CIEERDOR
B, HERTHHGT S & LT,

FER o=V DO THENE., HEFEICONTITIE 39177, 30— I~LICEH L
TIZTAMBD 7 7 A F UV ANTEINTND 20,

19 AADMP Volume 2 Part2
20 Letter “Modification of Formulation of “Addis Ababa Transmission and Distribution System Rehabilitation and Upgrading Project”, dated
March 24, 2017, JICA
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K 39 Ny CIEBE-REFZOME
. Procurement Cost
No. Project pray . Contents (M USS$)
(ﬂ%@* BT :22 H7T]
R BLAERROBTRL IR, R T
I Rehabilitation Project /(EPC)/ ZBFTOBRR ., Qe ¥R 10.8
(AADMP OUNEY EE T 0y 7 NS E EEU
I %R 2H D)
(ﬂ%@* B9 #T (66kV ﬂ%{%)]
I Short and Medium Nor—2 1 Bl EEAR OB, HR, A ELEOL o1
term Project (EPC) B A E AR OB E '
R EATOBTR | TR
Short and Med; SO et AR 12 w7 (66kV i) ]
L (i:rrj? Pro'Zc:um /(EPCS/ FEFTORT . IR 46.9
! - 132KV EEMMOHTH
, [k 528 %7r: ADC S/S]
Shortand Medium | ¢, o1y | ADC AR B3R
v term Project EPC 132KV HEE R 41.3
(ADC S/S Only) (EPC) =
- GIS i ~DHUE
AADMP THRESNIZUAEYT 1T A (FHEHE) (2B
v Rehabilitation Program | /Sy —2V | T2 Amy M my=sk 537
(Pilot Project) (EPC) - HERR (33,15kV) | {EEMOSE '
Bl A ERROBUE
VI SCADA N/A *SCADA B LUNl{ES AT AOEA -
VI Consulting Service N/A CRHEOFEMRRF b LA R -
Vil Imported Goods Nyr—IVL | B A 19.7
- U AR BA PHAR
IX Imported Goods o r—V | B, S—T v 38.4
HEROUED (A& H)
AREERR, r—T v
X Imported Goods Nor—W | ARER YT TR 52.8
AREDNULIED (B EH)
X1 Domestic Goods PR —=VIK | AR R R SR B4 - ST ED (RN E ) 37.6
MV Feeders and HARIERR, B X UELE A A LR k(s
X1I MV/LV Substation NRolr—UX (&¥1E EEU L0%48) 30.0
Rehabilitation Works
LV Feeders . = REROLE
X1 Rehabilitation Works | 7 7oA (&M 1T EEU X0 3H) 346

Higl : AADMP Ic/R L 9 A F1ER
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3.4

34.1

RRE—TSUhMHEh5BRE

AADMP OWNEIHR D 3T AT o To iR Bl S 7= 3 DDA HES < 6 DDifEE % |
PIFO#Y k5,

AADMP £f&(-P8d 25888

a)

b)

&l

RE 1 BETODIIMIKEFERM

AADMP THERINTZ U LY 72 b ONCHETREHEIE, BEfFE(H 23\ Cil A ffiEds, &
VMT&&@%%#ELTV% GATA A L, FRROFE Eﬁﬂ% AT U7 TRk o

- BERR. ARTBIT/R EORE AR L TS, — T TNOOFEIIE TR £ 21T
&mﬁﬁ@@@%ﬁ@7nyxah(ﬁﬁ-ﬁﬁ¢7myxab)%%%tﬁﬁémf
BY . ZOEPRRDBIRE T AADMP GHE O FERERFCAAE O FLE L ASNEIZ 72 572 8D
FHEEEEFF-> T D

E2RE 2 AADMP OERM, Z LM MICHELZFEROFR

AADMP TOHET 1Y =7 FOBFHIHW BTV B FHRS AR T2 OV T,
AADMP BE# SCEICHHTE SN TR WL O D 57, FATEBEICBIT T D RNCEE
M7 HER NV TH D, BARB AR ERNEZ UL IR,

vV FETu Vs hOLTENRFIT, BEATHEA TO, REEFHN & v b U — 7 fR#TIC
D RRETSILTUV DA, *3/FU“*7%$TuﬁﬁﬁéhffﬁTﬂ%>AADMP’Ci%ﬁm
X0,

vV B TEEFEORWEEI N A TH Y, —HEFEEIC OV IR IS e b
FHENHWHR TS, 71T, Key Program @ LH2 B I H STy 2 Hiffi
(Refurbish/Repair, Replacement) DOWNERA R TH 5,

v HIFEFEIC K DRI 21T > TV 523, S RATHE OHELEER P TRV, KT, Key
Program (ZFBWTIE, FAERENS, SUEHFEDOHREZF I L TWDH23, HErEYE
(Refurbish/Repair or Replacement) 7378 S AU TUNRUN,

v ECEREOREA RS A0V o VBB WT, oAk, o Vi
FEFENFLE STV W FIEDO 24, EMEIZ OV THIE T 2 HRN72
U,

ERERREE 1, 2 120V T, BIHEFRAEICB W TERO T v 77— b, REANEOMERZ1T O 2
(20 AADMP O SEBMESCZE U MEDOER AT O L ENH D,
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3.4.2

3.4.3

BRIy r—oICBT 578

a) B|E3 ADC LB (/Svr—SN)IZRHRHE

ADC BEANIZF D GIS {LFHHE SN TV DA, BE 5 < EBATHH AN =
EDD | JTLE TORREZ DBFHE STV D, JTTEIE 2 056, R OEETHF
ZEBEET D728, SA XA LER EEEL R/IMET 5 720 Ot e THFHE A LEE TR
D05, EOLHEEFHIZOWT AADMP 2 B HBEMETHE SN THE 6T, LHEDOFEE
PEE WD REDR D D,

=113
SE

B 3T LT, B IS W TERBLARE AR TR O & it 92

-
—

THEDEWNA 2 73] BEEVWSEHRATORE

AADMP DIRZENETIL, 1| BICHIT =T AT NG EE XA EMICBIT 5 3 SORE A
(FERE., EEEEENEOKRT., mWEIe R) Ik L, REARMHEEFIRE LT
BYAHATEY, MHERL LT 2 SO—EHEETHICE EEoTNS,

PARA 72 B FEME &1 3-11 1SR T L 9 R ER A2, BWINCOE 0 FrlirlRE 722\ i E 72
BLEME W2 D, BRICT VAT NI T 7 ) A AEHBOMRE T ChHH L Ebic, 77V bk
AR P2 < OEBBBEAORBEET E W) Z NS, o7 7 ) BF#EEICH LTS, =37
F7HRETDH L) REBENORIWVETIC/> T Z ERIfEND, T X9 2REls
D5 SE O @ WEARR 2R Bl ERE ORI EME L B 2 D,

G TYAT S NERBOBENES HETN & S E BN &V O BLR D AADMP
(AR LTV DRREZ L FIZRT,

H 3-11 SRETEEVATLAOERER
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a) RE4 EEORERICEYS7I0—F

b)

AADMP ClIElEMRELEOHE (15kV—33kV) ., Primary Substation D% EHFIZ L H 1 A
I ARE SN TWVDN, BUTHERICH L S<KIEITHE-TBY, IErR Lo
TR TCTORRE ANy ZITHT AIENKRIT TS, OF D SBEFMLERMEOEER
BlEE /Xy r—U VERETER L TS Z &2 20, BAERMIZED X 5 703t 2 MA
L. Bl r 2 KA e & 3 2BLEM AN L TO < DI HONTHE STV,

FRE5 HREBERLICEYTS7IO—F

HDOEWEROMIGIZIL, (5 EBI#L (SAIFI: System Average Interruption Frequency Index)
L AZEERE (SAIDI : System Average Interruption Dutation Index) D[ [i 2> & D S M3 W HL
(272 %, EFALRRAE ORI 72 BUE 212 £ 0 a8k A RISERT 25 EREITES 5 2
ERHIF IS, B R R & RBRICEUR 23 28%H A~y 7 O FICBT 2 Ehdss
M SILTWRYY, ETo, K EWHSSEREE 2 B 5135 SRR EE 12 6h3 2 B 2
PUETH LM, ZHITH L TIERLEN SCADA OIERRICET 2 FITHE > T2,
HEAMERE O W) L D-D7278 2 B OB AT 2 A A2 LT D,

FE6 HEDAVTFURICETHTIO—F

AADMP I TIZRIE DA T F U ARBEICONWTEL ERENTWD, £l AT T
ADBEBEMHEIZONVTHEERENTWVDEHDOD, Z0OEBEKERFHRICOVWTELSNLTY
72N, FTCHEZIADY O Z2 B O K2R BB R 16k LEMIINC A T F U A 2T, &
WEEEZHEFRF LTI, Ty bR =V AV RV AT LAOEBA, = V=T7
HBRNZT 4 — VR V=T OFRNBLETH D, AADMP IZEBWT, Z 95 LIEGHA
DLENEZ IR R G TND N2 VAT LAOBSE - BASLCAMBERICITEMM TORY
MAPMETH D720, FELERBMZOL DDA T 2D, EIMEEE M
FIZH AT U CHRD e R B D,

LRERRREE 4~6 X7 VAT SANEHE O EMN BT RE, THOmWA 7 T ] Bl
SEAEANOOHBETHY ., THHHEOMIRIC L > TE Y BB EMOMER Y Bfs 32
LEABET A, EMMOM AN A 3-12 1IZ7RT,

21 AADMP Volume 4 Part 2
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3.5

3-12 AADMP DERRE-RREK -RBEFE

T ORAT RN\EHEEEEHER LR TR A B il

AIHETIE, BHETERI Sy 7 =PI L Thi SV 3 6 TNS THOEWA 7 7 )
el & O A DRI SRR 4~6 (X DR & LTIl T RENE D & 2 AFRHAT
(B9 D UIHIRRE 21T O,

HARMZIE, B 3 12k L Cids/ N THEAR—=RIZBWTEMEDOH D H O, 8 4~6 |
DN, HAEEE & B om b, LR e AR W T BN B 5 AR & LT,
2 3-10 O RTHERS « VAT AN EZHND,
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K 3-10 FORFTANGREISHAREELSHLIEBEN—K

DT Frasr RHHL I O ﬁgéé
WO A 58 a) TENT 7 A | FERR (A HE) ZJES (CRGOT) I HLilk Lk .
AIERS (AMT) | FHEiss D, Bl n 2 SR T 5, =
il FRIEBA SV L b) AR b BB — XN TV A B NN L & B Y | s
E AR NEIZ B D3 720D, WEEESC, O OEIN o | §iiE 5,6
ﬁ KIERENRA IR CE 5, FMEHEMEICENL TV,
BHEA S8R E D B 8) | o) FERRIEDS ISEFT O KR 2L E b5 2 L CRERE
b (REABMEY | BEL%S D X O/, 17 IH R OB 23 5. HLRE 5
AT )
132~66kV d) GIS R A=A OR/IME, H AR EOR/IMEIZ W T O
IR BT A B (T A #uiz DL S Do KFRA — T D GIS 1TEAHRE 25X L CHfE
BH A i ) ENTEY ., W TOMAIRELZ O, MBI A —T BRI | FE 3.6
RERORLEZ RO OO H DM, BIMNRE GIS DA FE
TIEHKEREND D,
R
£ | 132~66kV o) 75 FE B2 5 R | SRR (M) & GIS (WA »EMST 3G TH
| IR A GIS V. BEARBEOHENTH S, Bl Th DA, TEMOEH S 3 6
# IR B D FTHEME MBS = & | SER ISR AT | T
LEBETEXD LW BENA D D,
132~66kV f) ¥ ORENR | WEROERa T oFIZENEMTHEILOD, AT
BHHa T W avF U VA7 — THEEOEBMENRD D, BAGOHIFTH | 55,6
%,

a) TEILIFREEZ (AMT)

AMT X CRGOT (Z He#g UM 23 EBE & 72 B 72 O WIS G KB I 5 78, 1 Z{KIIC
L AEM BN R A GO a A MERICE Y | EHAATSEEZRET 5, X 3-13 206,
CRGOT (2% % AMT = A K%

RIT EHT 2 AR OF|HE - AfT o —— CRGOT
RIS 5 2 L B35, AMT :jz —a—
AR O ST EEUO
IRERBRAOBRBIHRICHERS 5
NCVAEEROEMRE FIA
o AMER) | %L BN 0860
THRT OIMELH D, 98.40
98.20
E72, A 2 RIS AMT B - Ji5 7 S

FlAZE

B 3-13 AMT & CRGOT DEhEE451 i
L B RO & 0 B MK

SEEFORE Bl L
A, TFFET~OMANEREL B
D . AADMP FHE[ZU A N T w7

22 T VAT RANEE OB BRI C, BBV L. b, BUFHRISE EEEH O A ST b, — AADMP Volume 3
Part 2
23 77V ik CRROEER N B E e REREDO—D
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SN TWHEEHAESHERRIC ST U kS e TH D 2 LR TE 7= (3 3-11),

£ 3-11 AMT HISAIEDA—hIERER

Pole mount Ground Mount
15kV 33kV 15kV 33kV
AMT CRGOT AMT CRGOT AMT CRGOT AMT CRGOT
200 kVA @) @) O @) O @) @) @)
500 kVA A A A A O O O O
1,000 kVA A A A A O O O O
1,600 kVA X A X A A O A O

H USSR ALE R X 0 SR I ERR

b) EVRIXRALIL

314 ITRTEVRZA MR UITEESTF TEHW =7 CEEMEZFBELIAART A 2
DS - BR5E L TR0 MEITIE A ARBUIC £ 2 \ESHE SICTF AT ~DOM A
Mbd D, BaWNEICE RNz, a7 U — hORIZ K 50 0FIN A2 <
BB AN R W T O M TG TR MEICEAL TV D (X 3-15), ik EEORING & |
TF AT DA% ORFRBIZED, S0 LIFHRIC K AEERFLOBEMNEE SN D
72, BAFTREMEIC DWW T, BIHFHA I CHERR 95,

3-14 EURRMILNL 3-15 fiEEEREH
Hil : FREMATER (BATAED)

c) HEFBRIEXBARASS

HHETEME 2008 I v o~ —IZMATEZREZ L b, 3-16 129 XK 9 (AEERFE OME/IMT K
XRENELN TS, AADMP 1BV TIE, BRSO sE >R IC DWW T D

24 R —EDT =7 A L, ROTFONREHLREED—D
25 7 VAT ~UNTEL MR F T — B AREBUF ODA (1997-98)
26 HAD ODA ¥ CEMEEA L TV HRERED—D
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AR HIR R o 7o 7e W L TR, BIHEAR~ O G r[ 555 ORER AN L BT
oo, BERROBLESEN > A7 LB LTCER AW RETH D 72D, 1 1 D Al ReE
FREWEEZDBND,

B 3-16 v v—(2H1THHRIREXBIASREAR &R O EERRE L
Hist : TEMATRR (HAERLEY)

d SUOBEARITUY

oy BEINa 7o (M 3-17) 3EREOERENH =7 % (K1 3-18) 12
PEABEER VN & <\ Do ERCIEEERET 5 2 L S TE D700, 230 L% LI
EAAGEIRERIZ A, BRSSOV THEFITEN TN D, £&a T ORI E
F 3-121TRT, XU BNIERICHAR A~SERREOMER T A R E D 2 EN TS
AN, EFf. AT For A7) =R EORMER LTS,

B 317 SU/RBARILTUY E 3-18 EREHMEILTUY
H : PRAATER (BHrERLY)
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e)

£ 3-12 AT OEHLLER

k] il
HEES RFHFW mHEm
. RSN _ WHE
BRsre AUTFFURT (B L SR E)
o z&HE ZEMIE
(NENERIATIND) (HFENBIZHKESE)
FETEE N X
Hidh . BFTEMREEILE R L 0 SRERER
GIS(BNEERESRM1T)

3-19 (Z7RT GIS &I TR e S 72 B (Earthed Metal Enclosure) (24 %
NTERY .| ERNERICHEIEIT DN 22K 0% L% 3 %0 SF6 H A Tlifi iz & 7= B FZR O
Z LAY, Kk 720 (Air Insulated Switchgear : DL T, AIS) (T bb~<ER & [ FE A3 KE
IZHIC & 5 2 LM BT &, Buttim s S NG ic v b Tn 5,

FFHE ML ®ED SF6 WA THE-TNDZLnb, ZFAET O L RiEmAmE <,
ZE S P DM I 3 T B AR ) DR T O DB 72\ BOK A = TH 2 < Bl
SNTVDD, BKRD A= O GIS (FREBNICHRET 5 Z L &AHE L LTV D,

— 5. BRA =D O GIS ITEAFREIZHRIE L TEY , HMZBNTHZEOMANSEE
NdDH, BIMCRETHZ LICLVEBERENAZMALZENTES,

K 3-19 GIS B4 -BREA1TDO—H
Hi ;AR A TR (R HERL D)

-34 -



IFAETEBREHNE
TORTANERBRERINE - H2RAE T7AFILER—F

F4E EHREOEEBEBHEAROSTRVENERHIOAFRAEFICRLRE

4.1 T ORRNERHBEICH T 5 X ERZEFRRO ST

411 ZEBREHEORMAERER

KA TIL 6 DOEBFZ LN HV IR O o ¥ —Of& 2 FEhi L7z, LI FIZAER
fRftEs% DOFFE DV A N &7,

Addis Centre 27T (BERR)

Addis Centre ZZFE7T  CHrax T & i)
Addis Bast Z2# T
Nifas Silk 28 %t

Kaliti-1 25 BT

Black Lion 2275 pT  (ta% )
National Dispatch Centre (NDC)

HARBIMM OB 2 FRLIR T,

a) Addis Centre Z&ERT (BiZ

ADC EEFIXT VAT _XAFHEOHNANLET D, AXF T IRT 2T RAERDOEE
AL LT 5, ADCEEBFTLT 7 U h#EEER & IEFICEERBRIZE 24k
HMLTWAEENTHD, LTeh> T, ADC ZEBFNITTF AT ENICBW TR LIEHE
PEBERESNDHIEEHFOOLESTHDHEZ D,

EEP | 30ERR D ADC BEIATHM O — A G ie A ¥ 3 A7 =7 B O LI H LAKE
VAT A A LT Y, ADC ZHEITX AADMP Ic/R (2 KiuTFAt e &
B U BERR OB BT A IV C, BEHROERRPBURZFEHTHZ L Lo T\, L
2>L. EEP X° ADB, 7 ¥ AT ~NHI{THEUN 72 & DBIRE ~OR & D 217 > 7ok R,
ADC ZEBFTTEEROEEI NS 700 A — MIVEIZEEN AL E ST DRt EIc A E T
ETHDHI LML,

BER ADC AT T1, T2, T3 LIFEND 3 BOEERP LRI TEY, Thb
BIESITEF. b LT ERmnarF o iarbhoT0a, T3 LHEESN TS X2
— B/ VTERE A HEE L TOARVIEERRICAIE L TR Y HIERIERICETL TS
S BICHERIR N Y v 7 EORRANERER OV AEREEICEE SHTVARY, Ldio
T, EERRUE T3 O % 2 — B/ A~EMNICKEL, BT 20805 5, Btk ADC A
FIORBLER 4-1, [0 42 15T,

o
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H 4-1 BHREESR(ZFNEHRR) B 4-2 5HAEER

b) Addis Centre ZEFT ($75%F Eih)

AR L 72 & 912 ADC BEANIH RN A~ DL N TE STV 5, Jrak T & #i 8,000
mMOERERH Y, T UAT SANHTTEBHIC LV EFEI N TWD, A ME—EHAEE
RPEREFNTWD, LorL, YR~/ &Y &I L, fifTBF OB T TfF
RoBis, MEE0OTIWEETDHZEERoTD,

EEP [ZH{TBUN MO YA N ORMORAI 22T D12 DICEBHO LA 7 U b &#RHT
DVENDD, SIBHIT, Hik %EmiT/x7«A§%I®¢@_u%Lrwé L
5. TEUR & OFEZ 155 7212 % EEP (ZEBATLA 7 7 b Of/IMEIZER Y fHT e
RS D, ADC BB %m%@hﬁ%l43 X 4-4 2”7,

B 4-3 $1 ADC EEfT ATmEEY B 4-4 $ ADC TEEBFTHIE

c) ADC EEFDIEETE

ADC ZEFT OB THEILT AT ~N B OEHEE O @ WVE ) R ORI & > T,
#%_gg@7uylybf%éoLﬁb\mmwﬁﬁmﬁﬁﬁﬁiMLﬁ$%®I
PR, HHUDUT, ATBAT e & ORIEIC & 0 BInl O ZEHE 23T T E 72, ADC 2T
O T HFHIEEOREEZ X 4-5 1217,
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d)

AADMP (Z L+, BLL ZEATIEEH ADC ZEHNHH 1 Fu A — hLihizE 25
[ZEERR &L, ADC BEFTO AR E PR — 455 TH 7=, LiL AADMPIc/R
TiE, BLL BEFHNELIRO THIER L 2o/ LoREN, TOROEERS Balizlz
Prax D ADC BEATOEZ~EFHRNEE Iiz, S50, BHFEMG L N-1 EfEE
72372 DICEERR D 1 BEIRREERRD & Hrh DR 2 T2 2 [BIRRE TR~ D B3R AN 3]
S,

EEP & AGHETF— L7 2017 £ 7 HICBfE L7 v 7 47 I —7 27 Tld, EEP (34
R R NEHIT D701, SR RROEERRD O PR ER & Rz RER A O L
AR DORERL BTE?‘%S LRI LT, SHIZ, ADC AT, BLL BT OGE#EE S X

@ M B3 27202, AfETF— 24013 BLL ﬁﬂfﬁm% ADC ZE T~ H 6 FERR OB
EREELIZ, _®Ea77~ﬁﬁ‘t®1‘%ﬁk £V, ADC Z&EFT, BLL Z @ T3 RERR R Rl
0.2 AR A EMRFERFER R EO X D2 N2 I ERIET D EMTE D L9125,

B 4-5 ADC EEfT HEZEORN
Addis East. Nifas Silk ZEFh

KRET — LITHREEHN DAL X — R ifif 3 5729, ADE ZBEHT. 72 5 N Nifas
Silk (ELF, NIF) Z&EpTOA % 506 L 7=, ADE 72 & NI NIF BB T Id T 45kV 2 6
132kV ~DFHJE T FE R L SN T-EEHNTH 5,

A EATE HICENTO GIS NEASNTEBY, 132/15kV OEELC L B EBE
B E S TuW5b, ADE ZEFTIT Cotobie ZEFTL D 2 [FIRROLRZERERRIZ L 0 B HE
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e)

S TWD, NIF ZEA S AR Kaliti-Il 28T L D 2 BIFROZEZEEERIC L 0 EHH
MINTWD, &6, MAEFE BIZ, XA a2 ba—/bx=v k% HV 7= Substation
Automation System (LL | SAS) ZVEA X TV 5, BEAO@E 7 2 k21X IEC61850
DEHASN TS, MEENE bICHIUFEREE —F LI OLE L 7> Tnd, L
oMo T F BT IR E T R E MBI A Y 7= 572 o 72, ADE Z7EfT, NIF &
BATORILE X 4-6 2B K 4-9 1277,

E 4-6 ADE ZEEfT ZEEFREGIS B 4-7 ADE ZEEfT 5HAXER

B 4-8 NIFEEFT SAS #rE B 4-9 NIFEERF FLHAEER

Kaliti-1 Z&EFT

Kaliti-1 ZZ B FTIZBERR ADC ZHE T O EIbGZA BT Cd 5, Kaliti-1 Z2#EHTIE 230kV (2T
B, TOKk, HEETELZZLD 230kV 205 132kV ([ZFEE STV 5, 230kV & 132kV
XK AT O BERAMERK & 72> T D, LT3 > T, Kaliti-1 ZEATIE 5y 205 HEE
BRSO EBHTHDE V2D, LML, ADC BB ~DOEEBERIL BIRORTH ST
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W, 1 [AFREEARSE . F7201305 — Kaliti-1 BEFT TR RRESE N BE LT85S, ADCE
EBATII R L 25,

Kaliti-1 Z2EFr OHi . F# A% 1T Remote Terminal Unit (UL . RTU) “~X— Z D SCADA
VAT L ERoTEY, BEBRERN Sy 7T v L L CEA SN — AR O YR
% & 7r o T 5, Kaliti-l ZREATORIZ K 4-10 25X 4-13 (2R T,

B 4-10 230/132kV Bi&F[F % B 4-11 132kV BIHXEEE
4-12 230kV PBEEAZY—F 4-13 RTU (Micom C264)

f)  Black Lion ZERT (&%)

BLL ZE AN ADC A BN HALIC 1 F 1 A — RV - & ZAICER SN TV D,
AR L7 L 912, BLL ZEBFTO 72 HiOlL ADC BEFTOAM B E Y R— 52 &
Th D, 201747 ABIAE, BLLEEFNIER THEHTH Y, EHALIER? & EE /28
FRIIBETA STV D, Lar L, BLL ZEFTOERmIZH 72D ADW Z&EHT7) 5 BLL
BEAT~OEEBEBRO THEIFIE LB IN TR, AT, EEBRO—IX LR O
BAMR O HIP DA EERRIC AT T 2 M BN B 5, L7 > T, BLL Z&EITOBEF 441X 2017
FREE D Z LN THEND, BUED BLLABIT ORI EALE 2 X 4-14, %] 4-15
R,
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9)

4-14 BLL EERT 4-15 EEMUEHR

National Dispatch Centre (NDC)

NDC |7 ¥ AT ~ N EEE O BN AL E T2 Weregenu ZEATICHERE L CERE I LT
%, NDC |Z HVSCADA ¥ A7 A%l L C HV & DR, Eilizz 1Y L\ 5, NDC
TIHZTF AT 2EOEEH. 72 TH 132/15kV X° 132/33kV 72 & OA MG AL &
D 2 CANERWT#R L 0 B OE#es - BEf A EfE L T\ 5, =F AT R LOEEHO
BUFHBIAE 192 & CTdb 5, NDC TR NZEEFTO K 5 738 BT OEls « BEth & FEhE L T

%, ZEINCE LTI, NDC TIHEWERD U v 7, BIERI e E 2R 5 2 LT
x5, LML, NDC TIIHAEEK T, MCB bV v 7R EOERAERTHZ ENTE
72N, SCADA ¥ A7 AL Alstom 1 (BAFE 1T General Electric £ & &{)f) @ e-terra platform
EMFEND VAT ADRNEAINTWD

412 EERHEORMAERE

a)

EERMOHERL

(7) ExfmHERL

T AT NN OBESMEAG T 1 A (R 1 15V, 2 AR (R 1% 400V/230V
DOELERM CIEMINTIY | BRIBOKI DRZEFRERM TR SN TNWD, £
7oy 1 RABLERR & 2 ARBLERR TR 2 OB TIFF SN TS (K 4-16 : /5,
L7235 T, BEMRONL— N b B sT#HERE > THY, EEL TV LSS
AR

15KV BLEMROBNNLIZ, VDNV LETA VRA MDDV LIMEH STV,

BN LIRS OB IS S TR D | ioln i ST Tid T o v R
A RPN LBEH S TS
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15kV % 400V/230V ([ZFEET HELE A g X, 200~315kVA 7 7 AD b D% <
Mgk S TW5D, T HOEERIE, 15kV BEROEIEICa 7 Y — FEEE
WTEERD AT 720 (K 4-16 - 9 HRUSKHA ZEREORICE Y 11 5516 T
REINTWD (K 4-16 : £). S00kVA DL EORFEAEERHL, M EFRE (fFE)
Lo TUWNA,

BIESO I RMBENIT Y R T 7 R 2 — X LBERNREBINTEY | BIELEOMF
E OREIAE - BRELRE) 2iTo T\ 5,

IRIEELEE R HEIL, 400V/230V O 3 FH 4 #R Bl AR IS /e - T 0 | /IR O TFEZF ~
1 BB ORERLCEAR D HARZEF | X IAAMRUZ LV e ST b, RO OFTEZFITKT
L CIE, 15kV CTEEZHHG S 415 700, 33kV Bl 235 i S 1T 5 HiIX T, 33kV
THHEME I TV 5,

- AERERR O S BB KIEghmels (HAE) KIEashins (HAE)

)

K 4-16 EEREOER

IR

T AT NN OELE R OSBRBAEIX, Express way & MRS KAE IR A
FIEBHNOEIM L, ZORE Bk 3 5B 5 O Express way & iR 51
FRIZ72 > TWD, ZOHREIZIE, A v F T AT —var (LT, SwiSt: U v
TAA a=y ) BDEREINTEY, HRHTERA A v F2 18] REEIZZ2->T
W5, Fiz, —DOO Express way |%, BEKERE L TEHSN TV

—-D0 Express way CHFENFEET 5 & HFEX DN X5 Fa'ﬁﬁ'ﬁ “C)%Kﬂéﬁ”b\ 54
OfEEXEA~Z, Bz AARE TA] 12752 &1 . BEHEED Express
way MO AMBIEEZIT) ZENTE D, U L-> T, ﬁﬂfﬁ;ﬁﬁju@fﬁfﬁfuﬁﬁrﬁ@%
%[X> T %, Express way DiffliL kil 45,

T AT SUNHTNOHAS L EE SR #TIX. Express way & ITZBIZZEZEREEAR TR > b
J— 7L ENTEY . ZOEEREMHE > CTHI oA L TV D, Zoftis A
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FORTANZERERFERRE #ERE

()

BlEARIL, —EOHIRA L LA THoB (B STy, 20—k
Express way (ZaX{E S4L72 Sw/St O IERICES i S, £ 2 bifg a2 Twn
%)O

Express way

T AT NN OELE R AR L, Express way & FEIEAL 25 @fR & FARITHE R
LTV %, Express way D FEARER A X 4-17 1ZRT,

4-17 Express way D& AR

Express way (X, KA ED 7 4 —# —ZEBH G5 & L, 24U Sw/St(X 4-18)

% 3~4 BEINIEHRE L, —OOEERTEHR LA L TWD, ORI, B
DIEEFTH S D Express way & Sw/St L CHEE S L TE Y. — 5D Express way

THEEPEAE LSBT, AVOREXHEICENZEETE 52X 9128 >TnD,

Sw/St IZZAIKBHFEEE TH Y . 1 BEND 4 DONIENTE 5, ZOL&MEIKIL, it
K OLRZERl BRI B S, JEO I C B A2 AHE L T D,

8 PR
B 4-18 Swist
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Sw/St DALY L—% i A T EWrZs 0S5 E SN TR Y . Z OMEKIZR I8k =
NIZBEEMR CTHEM A RAE LGE 1. BETOERENEMET 2002, Z OMEKZR
MNENE L H X o) v B LA FEE S b,

Express way (ZI3GBEMAFR SN TR Y . SwiSt ORREREH (BE - Eift - i
FER - HEWTRRBARAAE) 124 B AN TESH TV S SCADA & AT AITHIERE
1H U CZ &R - Distribution Control Centre (LA ., DCC) IZfnit &b, ZD K 91T,
SCADA 73 ¥ i & 1172 Express way (23Tl LB R OE IHOEEHIEH A2 1L U o
T DBLESRHIER O HEMEATRE S 7o o TV D, Z OREREIL. BEBRIERS )7 =BHEA
B AT 5 7 L ASORETH S,

L72rL. ADC Z&EFTEN TIE LRT OFEFR THFIC LD | BER - BlEHRLE HI2£L<
OFEPTCHIE L TW\W5, F£7o, BURERCldE G2 E (RTU: Remote Terminal
Unit) 72 EHEMES 2T LT DRI, ERiE EI2H D, Leh-> T, BHED
Express way |&, Bl RFGLEHOHEYLIIFER TETE LT, O LIZL->T, 7
AT SXANTHTNOBLE R TIEZIR T 2 EEBNE T TN D,

b) BECERIRDERE

(7) Addis Centre ZE /T

ADC ZEFTL, 7 VATROHPLERIC 15kV BlERRIC L 0 BB E2IT-> T
%o ZOEEINL, SHBBRELED BB S TWAR, BEDWRMIZTIO
WY ThH D,

ADC ZEFEFTIL, 132kV D7 %E
1A CZE L, 15kV OFEE
JEICHJEL TW5D, ZBERIT.
31.5MVAx2 & (T1-T2) & 12MVA
1 (T3) 23R E S AU, 2 & TSMVA
T b, TI-T2 715 12 B[O 7 4
—&— (¥ 4-19) 25, T3 5 2 [H]
BWOT 4 —F =N EHEITW
Do

B R B 4-19 15kV 24—4 —ElTSEE
FE 12 [ERRD 7 ¢ — & — D B AT

HIRR OB & [X] 4-20 12~ 7 4 — X —AMOAEFHISMAMW IZEL TV, T1 -T2
DOFHZFIL 85% & FVMEIZ 72> T\ 5,

PLRITX ADC 2T/ 5 11 [B#R D Express way 235 | & H &40 CU 7228, LRT DA
THETHEAZIT, 209 H0O 8 EFUIBIEHEH STy (K 4-21), L7en

27 %53 % 3.5C) BERIELEIAZY SR
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IFACTEARERTE
TYRT A RREBERINE BRAE

> T,

7.0

6.0

Load (MW)

BUEIIEROBG 2> THHATThbh T D (1K 4-22),

Daily Load Curve at ADC ( July 2017)

1 23 456 7 8 910111213141516 171819 2021222324

B 4-20 ADC ZEXEZR0 BEFHh#R

4-21 ADC O Express way D5|HKiR

4-22 BARD71—5—5IHEE
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)

ADC ZEFOBEAMETIX, thorvey=7 Mok
HTHENMEITLTCEY ., Wkl & &tk o Fiakis
NIBIELTWD (X 4-23),

HOVERE T, MR - RERR & B IO ERS %<
RSN TEY, BEHRRIEMOERIZ/R>TWVD
bDOEEZBIND, Ny =Y VEILLDBERIC
X, BRI A XORBELLEETILERD D,

B A SR DRI, BRSO E LS
WA b TR Y | BT S B
T A XT v FRL LR & N U BAEE, TREEN
R CE2a 7 ) — MEICERYEZD2LEND
D

B 4-23 Zavz¥riz&y
R IEE IR

Addis East ZEfR

ADE 25 TIE, 45kV OZLZEEEM 1 BT L, 15kV OFLEEEIZFREE L T
%o EE#IEL, 6MVAX2 & (T1-T2) (X 4-24) D3EXE I 1L, A E 12MVA Th
%, ADE ZZFEFNIHIE, BRI SN BBHAHF ChH Y . Zhick
V. 132kV ZEOBREE 150MVA (50MVA X3 5B) OEEFICRDTETH D,

ZOETEMN D, ZRZEFT D Express way 28 12 [Blf 51 & HH S 415 51 C T3
HLTBY (K 4-25), ZOTHEPEHRIIUL, ALK O M) IR 50 S
nozZ iz b

4-24 ADE EEFIDZEEER (6 MVA) 4-25 Express way D3| H &

()

FEEITODIIMIKLHEERFEIFEDHEST

T VAT SN T, O R I L D BRI - dfE T m Y= s b
ITLTEBSNTWS, LIRS T, SBRFHICFEERO THEE2EmT HITHT->T
. ENOOEEREAZHABICL, BEEITEERLRVWEIBETILERD D,
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(1) HRiFZEAEDHEE

AADMP G2 CIHE S 4172 Bl BEax i O IR AR A8 S D 2 Y PRI 21T © 728 EEP
Y x s hF—LhEBRETOREREOIREHREIT > 70, )75 IL. AADMP
THEE L7ZfHEZE (X 4-26) % 7clZ EEP 84 B O YW E & BLHEfE O A1 &
VATV, AADMP TOFREREFIZHEN 2\ & Al LT,

4-26 EEBRFKEHERO—H

AR O it etk IR M e = — XD fia R
4-27 EBRFREHAETOR S HRERIKR
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c) RERDIIK

(7) EEFTORMIKEDILE

BUE, PR (BEREELRD 2 WXV 4

Tl OFAR) OEHIL EEU I X » THEli ST

W5, EERTICIE, BEW - HIEEE (X 4-28)

D24 FHEEE L, BERB L OEE Y 1 — & —

D - Bz EHRINCHIE - Figk L T\ 5, Z
NHOWEMICEERNH-T-0, (R#EY L—>D

RIS D BRI ND & B - filE s

BIX DCC & H#& & Bl - Tt 7 BT a5 B E & 4-28 FEFEER
THoZLicky, 2R ITHIELTWD,

itIECW %%%®’®i5&?~&ii?én&m:aﬂ% AL NG

ERIIHIRET 5 FERRVIREETH S, DCC & AEHMNCIL, 7 — & BEAH - il
@/XTAﬂﬁWéﬂTw&w LMD, _h%®M$$%i¢AT B D~
a2 T IVEEIZ L 2TV A,

AAE A BT 2 25 O BUR OERAAH 2 X 4-29 (ZRT, T &5 EED
5. ZFEMAOEREEEN - RO T-HIZ, SCADA OEfENAK TH 5,

& 4-29 Z#EAICERET SHRKOERAEH

(1) Distribution Control Center (DCC)

DCC %, BB X 5T VAT ~_NHNOEERT « BlERT 2 5 L CEAR - Hil4E
THHEEZH S TWE, L, EFFTEROL Y2, +_XTOTFT—H - [FHULE
NHEYEE (¥ 4-30) kA~ 7V CER STV D
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FORTANZERERFERRE #ERE

()

— 7. FEROBLESRGIER BEML~DOH ML LT, 7 VAT IO LEE
MEEERY NT—27 L LTERTEDLT —FX—APREF TS (DMS600,
E43U Ll ZOMEETEM (774 0) TSN Ty, ERREAD
EBIIEH S TnZen, 2 O%EE X, Express way O H BV IKEE S U v 7 &
DT EICKY, ZEFE - BLERKO R - HIEICET 55 ETH D,

4-30 DCC BEsE 4-31 MEKEBRIATL
FR B IR ERF DXL IS

BLEE AR D F MRV TS, RFEHICBEE T 5 &5 8 O BLUK O @& AR 6] 1%
429 D L H Tl o> TW 5B,

Express way OHECHENTAE LIZGAIT, ZEFROY L—RFigE2mH L, X
4-29 @ Case2 \ZARTIRHIC L 0 FEAE BT D, —J7. Express way D57l [A]
FEA B S VT B AR AR TR L7213, SwiSt DY L—IZ X D Hlik
DMTHOIDH DN, Express way O H B HBERE N S TR NWZ &2 X0 | Bl
FHORAE DR MICENE L D,

OF V| Express way D5y CTHEDFEAET D & Sw/St OiEKras23E < B ES
HZEICED | BERESRE L TCTHEEN Y VI3 F LA mE Lo, A
TEITERS BT ORAE L FHR LMD Z 1L TE W, BURIL EEU 28 Z O1F#H
EMDOE, TEEND OB LD LHTENZRN,

Dk f@lﬁ?ﬂ?ﬁi 5. FEAREEOBHEZ X UD & T 2RERTIENOEH LA
X5 7= 81Z1%, Express way @ H Bl HHEERE DEENH N 2B TH D,

d) 1EEEZXRR (Workshop)

EEU T, B OEBIEZEATIZRB W TEML AT E0M FDEH # 55 L T\ b
SBERTLTa S 2 I\Gik‘b\“(%)\*ﬁﬁ%ﬁofb\é AMT 1%, EEU 2ELEER L

TWDUERD 7 A FZHHZL L4 (CRGOT) & (3G 5 REMERN H D Z L b,

EBREETT OBE TR CEBICHIG TE D0 E ) 0 OMEEIT -T2,

EFIERATTIE, PREOFIETERZ EE L T\ 5, (X 4-32)
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BEZBROZI AN = HIRAOHERER CEAREHTHIE - MR mile)
= Fb - HEERAOIRVEL = Ml o ANE X =>RARIC & 2 Rt

ZOWFRIZIBNT, A AREEL TWDGAE, SROEZMEL TR LW aA L EHRY
BxDIEELAZEM L T D, BB HO A WL, EBEZERTICR 2 AT 0% X i
(4 4-33) Zffio THETEELTVWS, ZORIHFETRIETE 520I1XMEH AL
(X 4-34) 2 Th oD,

—F. BAZFHELTWD AMT ZAF a1 A EE (K 4-35) (2> TND I &b,
ZDOERITIST DO, S S BORUE L EAHERLELEX bD, £
72, AMT O80MEE D CRGOT L1325 Z Enh ., 2O OIEETHE L LEIZR D
EEZDLIND,

mEB, EERTHEM T2 AT — =3, AMOSEEESREA by 7 LTEBY, 22
D OESHM AR T Z I EVELTWD (X 4-36),

4-32 EEFREESM1Y 4-33 aM)LEZHB

H 4-34 HFaqIL & 4-35 AFaqIlL
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K 4-36 EEFRDOALYY

413 FPHWORFAER (FE)

AT CUEBENTA LA > & A7 00 P PTRERE ORI S L T, AR C LSRR OO
HREEfITE D\ Tili 5,

ZEBBIRA~ DM TREIED & DA AN & LTI FREO®Y TH 5,

- GIS (BAEEX A )
- BIEREAER GIS
- A RENRa T oY

a) GIS(BNERES1T)

TIUAT SN IE A%, BELORBENLVOEZR N TEINTND, FFIZ ADC &
BN BEG SN DHIBOFRITZ LS, =FAET7OFLIET TR, 77U %
DFEFOHFD L TR0 TN Z e TREN S, EEP MY @732 & ORIFRHE ~DOR & By
W AUE, BEREEE S ADC BEFTBEEH OB HEAE I SV Tk L WEIRI2SERE S
HIENTRENTONS, LA T, # ADC ZBFHMOBMET 5 = & IRLER
Lo TWD, DK D 2B b | ZEFEATHM & 4 Ml T & 5 =AM GIS 138 ADC
EBFT~OMAD RS RNICHIFTE D L BEL LN,

AKFETF — L OREHZ X, BV GIS # /A L7=8 ADC ZEFTOBHiE X 2500
S A= D, ZHULP/B BERE LB GIS % A 7 OB, Kigiz
I EFE DS HIR T 2 Z E N TE TV D, # ADC ZEFTONHKD KT 7 &K 43712
RY,

—H . TVATANANHORBEREZH YT 57 VAT AR EARBR I L
1L ADC BT T EMIE “Green Area Regulation” & FEXL 5 T s @ LXK I &
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b)

c)

ENTVDLWREMEDR W LR SN TS, ARETHSR=Y 7 Bl 7 £ o WHgE/m
BraYRNDEL ZENTETRN2TIZIZD, SR OMERRFE T EHET T n—F%
X > TS BERNDH D,

£ = ™ = i = =
t

S
RINIRNRREREEN

=0

- = — % EE $E ) E! p iy —f
=) =) = = =
G O I O Ol Ol S RN
) J h = |
1= -

e

4-37 HTADC EERr FEE(E)

EEHRERE GIS

BJEZRERER GIS 1XEJES & GIS 2 H A, £ X v fekx S - X v E ks
o Licky, BEIEMEZENT 2 208 TE5, LMLHT ADC BEANLS &
DEEIRPIATE L > TEY, GISTHENIEFICRS 2D R TPIEEIND, I
1% GIS DHEFFBEARTH D SF6 H A REDENMIEN D, S LICEELRERES GIS DA,
EE#n & GIS OEMELZ —MET 20BN H D, KEFREE T ERNNE LD, 2O X
I 7R BRI S A ERRESER GIS 28 L-H 4. Ko X ho#niskasns,

AHEF —LDOEEL LT, BESERM GIS L3 BUTOLERTHER I, ot
HDOHFID B LWAEANCB W CHEAOATREME 2 Rad & L E 2 5,

EEP ~O R & B Ji#, £ 7-AEATHEIC LAUSATFHES R OEEI O 132kV ([ZIT K&
7R BEEOREITRAEL TR, £72451% ADC ZERT OB ia g I 7 ——7
TOEBENSIOIZHMT 2 ZENTREND Z LMD, F—T7 VOHERBERTIZLD
EIEEAZEZEBEL TS LERD D EB 2D, SRIHREZFEM L7 EEFTO—5H T
4-38 IZR T K DI 15kV OFESIH 2 7 U RMAZ TV,
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B 4-38 15kV BhAaY7YY ADE EERT

oA T oI RIS L TEN R AR R o TV D, — T, =AY
TIZHE DD IO HUBICAZE LT D . & 51T “National Geophysmal Data Center ” |Z &

E, TORTANEEBITIEE 200 FFULE, v/ =F 2 — N5 2BAOMEIT LD

FELTHNRNENWIT—FZRLTWD, ZOXIRBENOZ IR a T BT

RIS ROLEBIT~OHEAIINETH L B2 5,

414 XHBMORHNER (BE)

AR TIEBELAEBISR D AT BANIC DN T %, BB RIGR~ DI FTRENED & 2 A FHAT & L

THEHTROBY ThHD,

TEINT 7 ARIEL

EURA AN L

e SR ME S =CBR P

o 2@ (HHIERA I OB INEE)

TEILI7REEZ (AMT)

AMT OZF AT TOZ AL RFTT 5720, BIHFIEIC K Y 7 AT g
FRRE T TV A RS @%Uk%ﬁk%f; N AR OIREEZIT o 72, MERER
4-1 12777, 412 BTl _7ci@ v | —RMAIEE 15kV, 33kV DWW iL s | 400kVA £ TO
PRBRHY N B b DI, @Laﬁﬁ (Pole-mounted) ., 500kVA DL EDREFZED & OXH
% ® (Ground-mounted) (ZCTHEH TS
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K 41 FORTRANEREDEERER S

Rating 15kV/400V 33kV/400V Total Remark
25kVA 79 4 83 Pole-mounted
50kVA 432 3 435 Pole-mounted
100kVA 1,028 20 1,048 Pole-mounted
200kVA 1,506 - 1,506 Pole-mounted
300kVA 88 - 88 Pole-mounted
315kVA 1,862 3 1,865 Pole-mounted
400k VA 8 - 8 Pole-mounted
500kVA 3 - 3 Ground-mounted
630kVA 411 - 411 Ground-mounted
800kVA 96 - 96 Ground-mounted
1,000k VA 16 - 16 Ground-mounted
1,250kVA 96 - 96 Ground-mounted
1,500kVA 7 - 7 Ground-mounted
1,600kVA 6 - 6 Ground-mounted
1,750kVA 2 - 2 Ground-mounted
1,800kVA 3 1 4 Ground-mounted
2,500kVA 29 5 34 Ground-mounted
16,000kVA 1 - 1 Ground-mounted
Total 5,673 36 5,709

AMT DEAFEIL, 7ERM CRGOT (26T 242 A hoZEL v 2ZEIC L Hr A=
A MK E OBRFRICE WV EEEZITo72, 22Tl E LHEECEMN 2 2 MEICEB
WT AMT & CRGOT & DORNZZEN/2W=, P2 X ME, BIESREMEORZE, T
vy aA NI, s AR ORERAWVTHEZIT>72, 2B, CRGOT DO#IH ==
MZOWTIE, HMFAE CHR TE T 4 27 TOEMEA R R E =F 47 ~
DBENFHED & 5 B EaBLE AL DA AAE Y Bl 9 b, X0 2 flile i #8H L,

o, RRFEICHWETE E £ 42 AMT ZEAICEET5FEHEOHRET

42 \R9, Fo, mblEREOL N Factor Value
315kVA TORRHRERO—f 2 [X] 4-39 Cost of Losses 0.09USD/kWh
\ZRT, Load Factor (LF) 0.65

Loss Load Factor (LLF) 0.49
3ISKVA D55 I = 2 b T, Discount Rate 10%

CRGOT IZRF L. M1 Ea A |t s
N, B AEREIC LD 7TEF T a X hOEHEAEINT L Z ENARETH D,
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IFAE7EAREHAE
TYRT A RREBERINE BRAE

b)

4-39 CRGOT IZxt9 % AMT M RXMLEEI

F OMOE TR B O R A 4-3 17T, B RICHiER S5 iy NS B0 ZE
ERICBWTIL, 2 TORFEIZBWTH 10 %%ﬂ;ffm,ﬂ;ﬁ:x NOZEFEEEILTE H 2
k75§ I]m‘(%f\_o

—J7. # EREHORBEOETFEL (500kVA LLE) 2B WTI, INEEOEFESS & ik
LT, g A FOENRKEIWZ LITMA T, a2 AR/ NS W20, FI#i= 2 b
DFEFEZ AT 5 ET204FELU EVLETH S,

YXoT, =FFET~D AMT B AL, HEEREXA TIRETHZ EE2RET D,

F: 4-3 AMT BAICEAT2REFHERER

Type Unit cost (USD) -EZFIGISIEZSISC);\(;\),) Br?ak-even
period(years)
CRGOT AMT ratio CRGOT AMT ratio
25kVA 3,300 4,000 105% 230 152 66% 5
S0kVA 4,700 4,900 104% 359 245 68% 3
100kVA 5,900 6,300 107% 569 421 74% 5
200kVA 9,900 10,400 105% 910 694 76% 4
315kVA 11,500 12,800 111% 1,349 963 1% 7
400kVA 11,800 13,700 116% 1,624 1,250 7% 11
500kVA 12,600 15,600 124% 1,888 1,470 78% 25
1,000kVA 20,000 24,700 124% 3,053 2,459 81% 30+
EVURRARALIL

B % —,3— K@ EEP/EEU M HHEM S 7= Be B s i (L K3~ 2 45 58 S8 O ek
M, HA VHHBIZ X AELEMROFHEES, FHEBIIIES 20 ODOIEEEEIC
K DBRZDME L 7o TN, FEREEEREA L W AR EHR L, £z, 2
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d)

I LMD LOBHHEDOZ TR LTH o7z,

—J7C, 1999 4E(Z HxﬁWwﬁ@iﬁf
Bt B SN RA RV LT, Bl
E%I%ﬁt"?f‘{%ﬂ%éMT:}%D (K
4-40) .EEP/EEU Bt L E A R AW LOAE
ISR LT, mOWRikziF-oTns 2
L EERR LTz,

T OAT SN EHRE X R 2,300m O E
HIZ 3 D 726D, DI LN LB 7 ffbdakam B
1%, IEC 600712 (ZHEV = EEAH IE S L EE T

%, BHIFHA I3\ T, EEP/EEU i
FI LT A aigiiiE g, 2008 Flokits B 4-40 EVARARSLL (TE) OERARKR
Nz LR— bk BICESERESN TR, 15kV BER CTldkxkmE i EE 24kV k. 33kV
BOFEAR Cldde i FHEIE 41.5kV A ST\ b,

—H T, BEVARA MRV LI, e HER 36kV #kE TLrfES TV enzd
33kV BB A~OMH IR TH S, Lo T, EURZA AW LA 15kV BLEMIZIRE L
THA+T5Z & 2RET 5,

BFRRIEE S RT L

BHIFAAIZ L D, 412 §iClk <72l . 7PV AT~UNNERICIL, Express way ¥ A7
AMBAINTEY  #ITH 72 =7 N AADRUP (2 L % Express way s & % fy O &1
& SCADA ¥ A7 LADEARKIL, RIRIFR S 27 A L RS EOEHENERTE 2 2
LSRR TE T,

Express way ¥ A7 LAEAIZ XU SWEHEENHRTE D, BEF7 «— ¥ — L W17
L 7= BATRELER#R (Express way backbone) DIEEEN M TH 572, i Al sEfEETIX
FRAE Sdv, WO EEFTEERROMEN R 2= U TITTEARRELN TN D, Bl
HIFAAIZ U . EEP/EEU 73, Express way ASE ARSI CTOEFE AR5 UaRERE %
RO TND Z EDRMERTELTD, HHASORRIERE S 2T AOBAZRET D,

EORER

B FHA 2 C EEP/EEU |21 AMKHIC kT 2V IREER AR CTE 72720, kr 28
MICBT 2 BIMORE LT o7, e AERIT. GO REHEHTLZ LIk,
EEP/EEU THEHEFIZMHEH L T D AAAC ER LR UAME T, L0 KR&ERT N IEEKD

28 “URBAN DISTRIBUTION REHABIRITATION AND EXPANSION PROJECT”, Project Design REPORT, 30.04.2008
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4.2

42.1

WrimfE 2 R CE D720, K0V E e ANERTEXHERTHD (K 4-41),

B 4-41 EOREHOBH@EE

N lr =V CEET HEEROLE THETIE, EEOBRY A ABNRETDHZ ENT
HEND720, ) 7T ORERNAE e ABROBEANROREEITS Z L ITH#ET
bHb, LoT, Ko REROBEHOFEMIHONTIL, SHICHELITo - L, BT
TERETDHIENEEL,

ENER DO REEFICERLIES

Mg e L CTRERBEFPEDNNYr—SIZRINBDOBE

i EEP/EEU B3 X OV ADB & OakfE R L 0 . JICA 23 ADB & O FRE 2 Hetd 5

FHENY =V I ~VIDHH, ADB 38y 77— 1 ~TMM~OFE 2170, JICA 3/3y r—

CIN~VINOXEEITO Z EaRat LT\ 5,

FREZT, Ny =Y IV~VILITER 2 WE DR 2 ST RE Lz,

R —VNFIFLLTTH 5,

Ny /r—UIV . ADC EERTO2HE EHk L OEEEFT S KALITIH Z&ERT~0 132kV %
RO R B L2 [ml#1k

Nolr—UV : EERELECRI M ey h7rYes b

Ry —IVE . SCADA B L ONE(E ik

LR OBEHA S LY EEP/EEU & OE RAHOFER, HERFEL L TCONE O
I 44 PMEREEL L TONEORBEREICTT,
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K 4-4 AERERELTORBRORERR

MEREE L L TONEORAERE R

S
f,.l"g

SRyl v G

ADC Z&fT
&

LD ALK EZRICLESRUTOEERDH 5,

ISEFTOALE « BESRAEITLE L Y B~ 500m B

22U, BRI T DA T SANTHMT I TETH D, L L2, THEtoR3 5
AKEHIE A EEP & 7 VAT RN E T2 TRBY . TOMEERHF->TVD,

GIS DX AT . BN RINAZET,

H ADC ZEFTNCES GIS i L7258 OV HEKE % EEP IZIER L TW5 (K 4-37),

(ADC~Kaliti I)

MNLHEDO S HEIT, EXEHFEERCTH o720, 22 MEROBLA LD, diRO—
XEOHMAF L U, FOMKFEIIBERREER LR UL — T35, HEROBL LM
BEOE 132kV/2 B CoH D (BERRIL 1 IR, &ML — %K 442 (Optionl) (2777
PEEEROE, HAR 3 3.2km ZRZE R EHRITK 11.0km TEHEFHY 14.2km TH 5,

Ny br— V()

MUK E O A
DE zJ7

AALIE T A AALDS R R Tz, EBRMGR, EEDNBMFHA, WEEEIC K S& T
Rl RE L, 794 7 kK@% LE,

L2vL., AT ADB BN 72 03-7- & EEP #ifA, EEP XY v % o S AFLKE
ICHERTEZHAYE, L UREXZTOMEDS S, 8%, BRI L BHFER TR
VY,

THEAR

ALEE T, TEARITHERLECHED, BRIEOEHOL, L, BUHFHIERE L X
VEEP OFF& I &, B HHOATIIMIGRE, UL —o3EmH, mAafds T
FEERNE, LV 7 4 — X —OFEREORFE, AHE TRF SN TVD THNEZ R
4-5 12757,

X G itk

MP O AFLKIEIZ 3 #iuik & 7L, ADC Sfipy PLiBid, AR S (falm) &
NTEY., BEBRMEITERET D L 20~30 EFHTRETH Y, HENEEKIT/2 % 0]
BEMEA N $ 5 O T, EEP 3G AR E & I, AFLIKIZEIC T STV D ittt 2 (X 4-43
2R3 (Item A),

MV 7 ¢ — & —DBINEZER (F 4-6, Item B), H AT Express Way 23 A STV
VUSRI R R IE RS A 2424 (£ 4-7, Ttem C),

Ry — VI (SCADA)

SR
(132kV LA k)
DiE M

TFFETRTOFEREEN - FEITE NDC AU > 7 L, NDC )6 =213 A E - —
ERREATHAIRENM TN TV D, <A F—725 e, RiEEEL Y & 5 2N BUIR R,
F7-AFD (77 RA) TEEME SN TS, (RAEE—12 SCADA FiAEE 14
H EZM)

Bl (MV) %
HoEH

4774 DMS DY 7 R DCCIZEAIITND, LA L, DMS 1L, FHllT —& <0
FHEZRON - OIERELE U T2 A 5 TZIFE LTV ey, & Sw/St [, BEAMEIZEr—7
NWEO/N— R T REFH SN TODD, & Sw/St » ZZHEITH B DCC ~DfFiL, Bk
RTCIEBEEH L TRy, (BRATEE—12 SCADA FiAEE 1 4 H F&R)

Power China (Z X
Hh7mav =l b

MP Ti% Hydro China 12X %5 SACDA BAXRF S T2, BifElX Power China 73
SCADA =& A, #EH X, EEU AGRHOARBKE A HEH STV 2R EE,

NEIL, DCC ~® SCADA Y 7 NEAL LS ELEHT (36 T Sw/S Hak « 56 # FidD
Sw/S fE) ZEite (RATER—12 SCADA FBHEE 2 e ABMR),
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Connection Point

between OHL and UG.

4-42 EXE#IL—F(ADC S/S~Kaliti | S/S)

Legend
=== Original Plan (all U/G) : Existing OHL (Tower)
=== Option 1 (UG/OHL) w===: Option 2 (UG/OHL)
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£ 45 19— 5 BEZRBREOAZE(XR)

Medium Distribution Low
Target
Voltage Transformer Voltage

Original

Bidding Not include Ll Lyl
A Documents (1,290 cases) (Total 600km)
Quality Infrastructure PPI Amo T -
M icress 3k of oeragesIndude - incude L
B RS e EEP)g (Total 275km) (757 cases)
Quality Infrastructure PPI Amo T -
Out side of City area within Study
. Area of AADMP [No express way] Include Include Not include

(Proposal from JICA Study Team)

Quality Infrastructure TSS, PPI Amo T -

Legend; Amo T: Amorphous Metal Core Distribution Transformers, PPI: Pin Post Insulators, TSS: Time sequential Sectionalizing

Addis West
Addis Center
Weregenu
Nifas Silk
Sebetal Addis South
Mekanisa .
Kality 2

Number of Pole Mounted Distribution Transformer Default works: 1,290 case
Total length of Low Voltage Default Works: 600 km

4-43 N\ylr—T 5 BERERIETREM (Item A)
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# 4-6 N\y—>5 EEREIEXREHE (tem B)

Requested Feeder from EEP Required Information
Number of Number of Transformer (Unit)
No. ) #of | 9% of total | Length of | Distribution Pole mounted Pad Package Remarks
Feeder Name Substation mounted
outages| outages |MV (km)| Transformer
(Unit) <300 [ >315 | > 500 > 500
kVA kVA kVA kVA
1 [Cotobie-33 Cotobie 462 3.1% 80.3 53 37 14 2
2 |Sebeta Il-03 Sebeta Il 369 2.5% 102.0 137 112 25 Section affected by Package | - 4.646 km
3 |Legetafo-07 Legetafo 367 2.5% 23.4
4 |Gefersa-04 Gefersa 323 2.2% 11.2 93 59 22 12 Section affected by Package | - 4.09km
5 |Legetafo-08 Legetafo 268 1.8% 20.6 47 28 17 2 Section affected by Package | - 6.55km
6 |Sebeta-07 Sebeta 245 1.7% 19.5 10 3 7 Section affected by Package | - 5.53km
7 |Weregenu-06 Weregenu 245 1.7% 14.1 25 16 6 2 1 Section affected by Package | - 0.53km
8 |Kaliti North-K2 Kaliti North 194 1.3% 7.5 50 16 15 11 8
9 |Sululta -02 Sululta 186 1.3% 13.5 6 4 2
10 |Weregenu-12 Weregenu 174 1.2% 15.4 15 9 5 1
11 |Sebeta-13 Sebeta 171 1.2%
12 |Sebeta-10 Sebeta 170 1.2%
13 |Sebeta-11 Sebeta 168 1.1%
14 |Gelan -04 Gelan 167 1.1% 37.2 66 29 25 12 Section affected by Package | - 20.34km
15 |Sebeta-12 Sebeta 165 1.1%
16 |Weregenu-08 Weregenu 156 1.1% 8.5 84 55 23 1 5
17 [Weregenu-07 Weregenu 144 1.0% 9.4 18 5 11 2
18 |[Kaliti North-K4 Kaliti North 140 1.0% 6.3 9 3 2 2 2
19 |Sebeta-09 Sebeta 140 1.0% 4.0
20 |Sululta-05 SulultaA &B | 135 0.9%
21 |Sululta-07(Sul33-01) |SulultaA & B | 130 0.9% 51.4 31 27 2 2
22 [Sululta-01 Sululta A & B 115 0.8% 24.5 43 24 19
23 [Sululta-08(Sul33-02) [Sululta A & B 114 0.8% 32.4 44 37 1 6
24 |Goffa-06 Goffa 105 0.7% 22.4 67 31 36
25 |Sululta-06 SulultaA & B | 103 0.7% 69.1 10 - 8 2
26 |Gefersa-07 Gefersa 100 0.7% 11.5 19 8 2 9
27 |Kaliti North-K7 Kaliti North 99 0.7% 21.8
28 |Addis North -05 Addis North 97 0.7% 16.2 42 20 22 Section affected by Package | - 0.91km
29 |Addis Center-14 Addis Center 93 0.6% 29.9 34 13 12 9 Not in Package | or Il
30 [Weregenu-09 Weregenu 79 0.5% 6.3 11 5 2 4 Section affected by Package | - 0.12 km
31 |Addis North -06 Addis North 77 0.5% 6.9 57 27 27 2 1
32 |Goffa-05 Goffa 76 0.5% 13.0 51 24 24 3
33 |Sebeta-06 Sebeta 69 0.5% 3.5 5 1 3 1
34 |Mekanissa-06 Mekanissa 67 0.5% 2.7 1 1
35 |Addis Center-15 Addis Center 61 0.4% 4.9 34 20 6 7 1
36 [Gelan -03 Gelan 60 0.4% 18.3 17 5 3 9 Section affected by Package | -9.213km
37 |Mekanissa-05 Mekanissa 57 0.4% 19.0 67 37 27 2 1 Section affected by Package | - 0.17km

Number of MV feeder: 37

Total length of MV: 275 (km)

Some feeders will be selected based in the following survey.

Number of Distribution Transformer: 757 (case)
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Proposed Feeder by NEWJEC Required Information
NG 6 Number of Transfc;'mder (Unit)
No. Feeder Name | Substation L’\j{}gzﬁn?)f 'II'Dr :r:::)[;::moenr el mouar‘ned Package Remarks
(Unit) < 300 > 300 > 500 > 500
kVA kVA kVA kVA

1 |ABS 15-01 Aba Samuel 5.3 4 2 2

2 |ALM-15-01 Addis Alem 191.6 99 89 6 4

3 |ALM-15-02 Addis Alem 107.5 79 53 22 4

4 |ALM-15-03 Addis Alem 15.37 13 11 2

5 |ALM-15-04 Addis Alem 38.98 14 12 2

6 |ALM-15-05 Addis Alem 16.12 2 2

7 |DUK-15-01 Dukem 10.6 40 33 1 6 Section affected by Package | - 3.31km
8 |DUK-15-02 Dukem 7.32 16 12 3 1 Section affected by Package | - 2.02 km
9 |DUK-15-03 Dukem 3.52 11 7 2 2

10 |LEG-15-03 Legetafo 114.63 91 68 16 7 Section affected by Package | - 2.77km
11 |LEG-15-04 Legetafo 15 54 42 12 Section affected by Package | - 4.81km
12 |LEG-15-08 Legetafo 20.58 47 28 17 2

13 |LEG-15-09 Legetafo Dedicated Line

14 |SUL-15-01 Sululta 24.47 43 24 19

15 [SUL-15-02 Sululta 13.5 6 4 2

16 |SUL-15-03 Sululta 27.4 23 17 6

17 [SUL-15-04 Sululta 34.04 40 24 4 12

19 [SUL-15-06 Sululta 69.08 10 8 2

18 [GEJ-15-01 Gedja 38.04 36 30 6

20 [GEJ-15-02 Gedja 19.16 18 10 8

21 |BEL-15-04 Bella 12.18 45 22 22 1 Section affected by Package | - 2.17km
22 |GLN-15-01 Gelan 27.92 64 35 20 9

23 |GLN-15-03 Gelan 18.27 17 5 3 9 Section affected by Package I - 9.213km

Number of MV feeder: 21, Total length of MV : 778 (km),Number of Distribution Transformer: 691 (case)
Some feeders will be selected based in the following survey.
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KRS AEEMT OB AT 5 RO
GIS F ADC EEriX, N LEICAE L, BthoMenRO 5 Tnd, 20X
(BANRRIE | 7Bl S, ZEBATE 2 Ml T X % B4V GIS 13387 ADC ZBAT~DM AL T HE
HAT) AT D (41325 ),
% EEP ~OREGHE, £ 7-ZEIHAIC LVEARRES G OLEFTO 132kV ITITKE 72
B x| BIEORBEIIHRA LTV, £7-47% ADC ZEBHT OB G ik T 7 — 7
EORH | COEBREISITHMTEZ 08 FPRENDZEND, F—7 VOB BERENRDICE
Xy XY | DBEBIELEAEZEZBBEL WK MLERNLDLEEZD,
2 RVE I v v Z O ADC ZBEFT~OE AL, WL W2 (4.13c0)03H),
[Al[E The b HaE 2D %\ 315kVA TORFHERO—FI CHRET 21T > 728G R, 1=
TENT7FAl T, #ERE (CRGOT) ZxfL, M 1EaX hEEesn, aXMEFIZLY 7455
EH# | T2 A NOEFEEZFEINT L2 ENAEETH D @.1.45H),
Ko TEARREMEND D L HWrT 5,
B R AR EEP/EEU N E VAR A MBIV L OEHEEIZKR LT, MWiRika R - T\ b Z L 23R T
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S,
HIHIFRA OFE 5L, Express way ¥ A7 LA L0 @UMETEHE SR TE 5 — 7, BEAF
il T g == LT LI R B (Express way backbone) DAEEN NI CTH % 7=
g | RIS | o, TR ATIEIRE S 4, A OLREFTRIELRBRO ML W2 = U TIZITEA
VAT A | BRELNTWS, EEP/EEU & Ok T, Express way ARE A DRI TOEFEE M
kT LRRERRIR 2 F > TV D Z L BNFER TE 12720, A~ DOBRIEL > AT L 0iE
ANERET D, (414003H),
HIHFHA 2 C EEP/EEU |2 v AKX T 2RV EREEM SR CE ), Kr R
ERRICEE T B BINDEEEIT o 72,
I Rylr— V TEIiT HEEMROGETHETIL, BEOBHRY A ANRETDHZ &

WPRENDTD, MR Y T OWRERNME D ZAEROENNROFEZLTO Z &1
WEHETH D, Lo T, e REROWHOFEMZHOWTIE, S HITHAELEZTIT 72 k|
HMREY T HRET D ENREELL,

423 TFORTRANEMEEEESFICHITEREHEFTRELED RIBH

BIMFRAF L O EEP/EEU & Ot R L 0. 7 VA REE I T 2 ZHHRO e
SOWTC, UFOB T3 Y —THt L7,
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C-H#Hfitp ey =7 b

Wialhhi a2 49 \ZRT, £7-. ADB X TVEEP L V. ADB REE AL T\ 58y 4
=YD 5B R 4-10 DREMFIT OV T IICA T K 5 FEh O FTREMEIZ S W TREHKIED B > 7,

o, EREMOPRICET 2BERE LTUTFRET b5,
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FEDHERR SN TR Y . EEU D[RSy B~ 55 2 Bl B Bl 8 5552 1 AU RB SNV 73 S
L%, Flo, BARG, BAESEOEANG 170 Y =7 b2 TE 22 HERICIR
bNTEY, TOANWERENFETE 200 b 0 TH D,

- AR, BUYEST AT TOREE ) OFREMREHIRER 22720 IRPLA

BIND T ENEHEE 2D,

& 4-9 RUFEFTREIED RIBH

N
BLL Z£fEfT~ADC ZEFT~OH P EEREH (1 B
A-1 | EFCicfES . BLL BEFTSE (GIS i) (1 [aIHRER
R AEEROEEL— FYB L OERREEE 4-11 - K 4-47 1T,
A-2 | BERX ADC BBEATHEAICHE S . REBIT OB A FE R OME BT ~OBiL
c.1 | EEU W% LT, BRI ICRIEEHCRIMULE IR o =7 ) v IS piith 1 7 a Y
=7 b
# 4-10 REERGEVAGEMNS)
N R
B-1 | BEF% Addis North (LR, ADN) ZEEAT D48 £ 4% P H
B-2 | BEF% ADN ZBEFT D OZRZERER (1B &2, M EER 2 BHL) ~HEH
B-3 | Debre Zeit II BT — 885 H (33kV BIERRHR. 7 4 — & — R E)
B-4 | BEG% Legetafo Z2EFTIZ 132/22kV A+ 4% 2 At Frak

# 4-11 BLL EEFF~ADC EEMM~NDEERDELHHR(ER)

Item Specification
Voltage 132kV
Number of circuit 1 circuit
Total Length of route 2.4 km
Installation method Underground Cable with pipe

29 1999 412 H AR DAL E &1 11 H3E TN, BIESRAREIT 2SMVAX2 A,
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(YT B8) OFRRHERLETHLIN, FERNPLY 7 NOFHIIT Ty IRy 7 A
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JICA NEWJEC Inc.
Nobuyuki | Hiroko | Yoshiyuki Kenichiro Takamu Shinichi Akira
KOBE HOAKI KUDO YAGI GENJI KAWABE KAWABE
Date Day | Cooperation | Cooperation | rechnical Advisor,
Planning Planning Energy and Mining Chief Consultant,”
, Africa Division|, Africa Division gg&;‘;;&"e‘r’\fm S €1 Lonsultar Distribution Engineer Distribution Engineer Substation Engineer
N ) pment ubstation Engineer
2, Africa 2, Africa Public Policy
Department | Department Department
1 2017/7/1 Sat Lv. Narita by ET1400 / ET609
2 2017/7/2 Sun Ar. Addis Ababa
9:00 Meeting with JICA Ethiopia
3| 2017/7/3 | Mon 14:00 Meeting with EEP, EEU and Fad
AM Internal Meeting
4 2017/7/4 Tue PM Discussion with EEP
AM Site Visit (Kaliti | Substation)
5 2017/ 7/ 5 Wed PM Site Visit (Addis East Substation,[] Primary substation, Switching Substation)
AM Interview with City Government (Urban Planning institute), Site Visit (Addis Center [original & new])
6 2017/7/6 Thu PM Data Collection
. AM National Load Center(NLC), Distribution Control Center (DCC)
7 2017/7/7 Fri PM Workshop, which repair distribution transformer
8 | 2017/7/8 | sat
9 | 2017/7/9 | Sun
AM Internal Discussion Internal Discussion, Study
10 2017/7/10 Mon PM Discussion with EEU Engineering (Mr.Getachew)
Same as Mr.Kawabe Data Collection AM Site Visit (Kaliti | Substation)
1 2017/7/11 Tue PM Site Visit (Nifas Substation)
Same as Mr.Kawabe Data Collection AM Site Visit (Transmission Line Route)
12 2017/7/12 Wed PM Internal Discussion
AM Discussion with EEP
13 2017/7/13 Thu PM Discussion with EEP
GM Discuss\ong/im EEP offie) Data Collection AM Data Collection Same as Mr.Yagi
i _ransm}sslor} ngineering ice), 1630 JlCA Etthpla
141 2017/7/14 | Fi Bucness Anays) 16509
Ethiopia
15| 2017/7/15 | sat
16 | 2017/7/16 | Sun
Internal discussion
17 2017/7/17 Mon Discussion with EEP (Package 5)
Discussion with EEU Engineering (Package 5 and SCADA)
18 2017/7/18 Tue Discussion with EEP (Package 4)
Discussion with EEU Engineering (SCADA)
19 2017/7/19 Wed Internal discussion, Meeting with Local Contractor
Internal discussion
20| 2017/7/20 | Thu Discussion with EEP (SCADA)
. 9:00 Interim repot to Mr.Mekuria (EEP, Strategy and Investment)
21 2017/7/21 Fri 12:00 TV Meeting with JICA Tokyo, 15:00 Meeting with Local Consultant
22| 2017/7/22 | sat
23| 2017/7/23 | Sun
Lv. Narita by EK319 / EK 723 AM Site Visit (Distribution, LV area) PM Site Visit (Black Lion S/S, transmission line route from B/L to ADC)
24 2017/7/24 Mon 17:00 Meeting with JICA Ethiopia
25 2017/7/25 T Ar. Addis Ababa, 17:30 Internal Meeting (JICA  |AM Site Visit (Addis Alum) , 14:00 Discussion with EEU, 16:00 Discussion with Green & Beautification Authority,
ue H.Q., JICA Ethiopia, Consultant) 17:30 Internal Meeting (JICA H.Q., JICA Ethiopia, Consultant)
9:00 Meeting with EEP 9:00 Meeting with EEP
26 2017/7/26 Wed 14:30 Meeting with EEU 14:30 Meeting with EEU
10:00 Meeting with AfDB 9:30 Meeting with Local Consultant
27 2017/7/27 Thu 15:00 Report to Embassy of Japan 15:00 Report to Embassy of Japan
. [9:30 Work Shop
28| 2017/7/28 Fri 16:30 Report to JICA Ethiopia
29 | 2017/7/29 Sat Lv.Addis Ababa by EK724 / EK318 Lv.Addis Ababa by ET672
30| 2017/7/30 Sat Ar. Narita Ar. Narita
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Mr. Aman Belete

(Ethiopian Electric Power)

Name Organization Department Position
Mr.Mekuria Lemma Strategy and Investment Head
Mr.Abinet Ahmed Project Manager
Mr.Elias Mekonnen ]S)li;t;irblitci?élegtoﬁitmaion
Mr.Chumala Samuel Planning and Design Engineer

EEP 111

Planning and Design Engineer
I

Strategy and Business Analyst

Mr.Melaku Yigzaw 111, Electrical Engineer
Mr.Aklilu Torckeper Transmission Engineering Acting Manager
Office
Transmission Engineering
Mr.SEIFU MOGES Office/ Substation Design
Section
Mr.Megistu Tesso Kaliti I Substation Manager
Mr.Gosaye Mengistie Chief Executive Officer
Abayneh
Mr.Adefris Merid Asfaw Senior Technical Advisor
. . EEU Distribution Projects
Mr.Aklilu Kebede Yiman (Ethiopian Electric Utility) Management Office Head
Mr.Getachew Adane Engineering Tragsmls's ion Planning of
Engineering
Mr Melkamu Abebe Planning Head: SFrateglc Environmental
and Social
Mr.Girma Mekuria AfDB Ethiopia Country Office Senior Energy Expert
Mr.Abebaw Sentie Addis Ababa City Urban Planning Institute Urbgn Plagnmg
Government Institute Director

A.A city government

Mr. Akitoshi 110

Mr.Gaku SAITO

Mr. Tesfy KINANA sanitation, beautification and Vice Deputy Manager
parks development agency

Mr.Ken YAMADA Chief Representative

Mr.Hiroyuki TANAKA Senior Representative

Mr.Takeshi MATSUYAMA JICA Ethiopia Senior Representative

Advisor

Representative
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No. Name
1 Black Lion S/S  SLD
2 Black Lion S/S  Layout
3 Kaliti S/S  Layout
4 Kaliti S/S SLD
5 Express Line SLD showing damaged part
6 Express Line
7 MV Feeder in AA
8 EEP-organizational-chart
9 EEU Organizational Chart
10 Network Planning (Express feeder) Design Report by SWECO INTERNATIONAL
11 Distribution Control Center (DCC) Report by SWECO INTERNATIONAL
12 Attendance List (Kick off meeting )
13 Refurbishing 81 feeders that are responsible for the highest number of outages would address 88%
14 Out of 10 feeders for refurbishment in the 8 cities project....
15 LV Network
16 Condition Assessment
17 Ethiopian Power System Expansion Master Plan Study (September 2014)
18 ADC Control Functional Diagram (2014)
19 Evidence of Sample Survey
20 Asset Condition Assessment
21 COMMUNICATIONS EQUIPMENT
22 MYV Feeder for Package 5 (Item B)
23 MYV Feeder for Package 5 (Item C)
24 Detail Automation spesfi
25 Asset Condition Assessment (Addis Alem)
26 2006E.C Year Quarters MV line Interruptions
27 MYV line interruption report per quarts (2007)
28 MV-LV TRAFOS IN THE STUDY AREA
29 Conductor data mv
30 Examples of feasibility study report for power requestion
31 Methodology for distribution design
32 Policy Procedures &Manuals
33 Report format for LV & MV
34 ADDIS ABABA REGION LOAD DATA MODIFIED
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Minutes of Meeting for:
The Kickoff Meeting for the Data Collection Survey in Addis Ababa Distribution
and Transmission Network

3 July 2017
Prepared by JICA Study Team (NEWIJEC Inc.)

1. List of Participants
(1) Ethiopia Electric Power (EEP)
» Abinet Ahmed A.A. Power System MP Project Manager
Strategy and Investment group, EEP

» Girma Mekuria Senior Energy Expert Energy Dept. AfDB
» Daniel Musle EEP

> Gitachew Adene Transmission Planning Engineer, EEU

» Melkemm Abebe Investment Planning EEU

(2) Japan International Corporate Agency (JICA here on) study team
»  Akitoshi 11O Advisor JICA Ethiopia
» Raher Ladesse Program Officer JICA Ethiopia
» Kenichiro YAGI and 3 participants from NEWJEC

2. Location
EEP Head office, 2™ floor,

3. Contents
Package 5 is just taken 10% of network wide program. EEP does not know
actually scope of work. It is vast scale project which will be completed coming
five or ten years, so EEP want to know what happened through the project.
This JICA study team is to examine each packages whether these packages are
feasible, reliable or not. Preparation of BoQ would be next stage like a feasible
study.
According to AfDB, Package 4 and 5 is to be financed by JICA after Data
Collection Study conduct by JICA Study Team to confirm reliability, cost,

design, etc.



Package 5 includes not only MV but also LV, around 420km rehabilitation.
Actual quantity of work is decided by field inspection conducting by
contractor.

EIA and compensation for resettlement for new Addis Center Substation (ADC
S/S here on) will be conducted by city government.

MV SCADA system is design stage by EEU. MV SCADA system has two
options, One is independent communication medium from existing
communication medium using HV SCADA system (M/P consultant
recommended) the another is to use existing communication medium

EEU request the solution which is the best way, to use existing medium or
install new medium.

Tank type capacitor is not suitable for Ethiopia, because there is no earthquake
in Ethiopia.

Maximum capacity of Amorphous Transformer is 1500MVA. Therefore,
Amorphous Transformer can cope with future capacity growth.

EEU is concerned about installation new type distribution transformer because
EEU will need additional spare parts and training for repair. JICA study team
will investigate difference CRGO and AMT.

EEP requested JICA study team that ADC S/S should upgrade 132kV to 230k V.
Because ADC S/S is very important substation which supply sensitive
customer such as African Union and Palace.

JICA study team will conduct which is the best way, supply by 230kV or132kV
to new ADC S/S.

EEU will provide us which distribution line is critical and serious.

EEP requested EEU whether load shift from old ADC S/S to surrounding
substations can conduct or not. If load shift cannot conduct, EEP will consider
to install mobile substation at new ADC S/S.

Chinese company (Power China) tried to install SCADA system, main contents

is to install fiber optic cable in the city.

End of Document
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Background L

2015 September : Final Report of AADMP was prepared for EEP.

2015 December : Inception Report (Revision 1) was prepared.

2016 January : Highlights and Summary of AADMP was prepared.

2016 August : JICA dispatched the contact mission.

2016 October : JICA and AfDB dispatched the joint FF mission.

2017 June : Data Collection Survey by the Japanese Consultant was started.

AADMP: Addis Ababa Distribution Master Plan , EEP: Ethiopian Electric Power
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Health index for Transformer, Main Switchgear, Substation
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CONTRACT PACKAGE SYSTEM 3

In the inception report, formulated Scope of Work and procurement method based on
each construction plans as shown below.




Contract Package System of JICA and AfDB 4

Budget | AfDB/
E“ (USD) JICA
| EPC:

[22 5/S]
Rehabilitation *Feeder Reconfiguration 10 mil AfDB
*rehabilitation of S/S
Il EPC: [9S/S]

Short &Middle (EEU) *New Feeder

*New distribution transformer il A2
*rehabilitation of MV
Il EPC: [11S/S]
Short &Middle (EEP) Substation Upgrade .
132kV New transmission line (1cct) 20 ARLE
and cable (2cct)
IV EPC: Short &Middle [Addis Centre S/S] .
(Addis Centre S/S) Substation Upgrade 2l JICA
V  EPC: Rehabilitation of MV Network for .
Pilot Project Phase 2 2l JICA
? EPC:SCADA Introduce SCADA and communication .
23mil 27?7
system
Task of AADMP 5

* Tasks in general related to AADMP

Task 1 Uncertainty due to related projects
AADMP is based on other relevant projects such as AADRUP
According to progress of other projects, AADMP plan would be necessary to revise
the timing and contents

Task 2 Lack of information to evaluate the feasibility and validity of AADMP
No detailed information about the preconditions and various kinds of data used in
AADMP,
Detailed confirmation of these is necessary before shifting to the implementation
stage.

* Tasks related to individual package
Task 3 Task relevant to ADC substation (Package IV)
-According to Inception report (Original plan)
GIS will be installed on the same foot print of existing AIS
No detailed construction method to avoid long period power outage in ADC
substation.
—According to interview to EEP (Alternative plan)
Green area regulation around African Union would affect substation layout




Task from perspective of “Quality Infrastructure” 6

AADMP focused on solving particularly insufficient capacity among the three problems
(Lack of capacity, Poor reliability and High losses) in the study area.

There were no detailed solutions against two other problems. (Poor reliability and High losses)
We describe the tasks from the viewpoint of lack of solution for ideal distribution network.

Task 4 Approach relevant to distribution loss reduction
Lack of suggestion for loss reduction about specifications of equipment
which will be installed as full renovation.

Task 5 Approach on improving supply reliability
To ensure the low value of the frequency of power outages (SAIFI) and the
duration of power failure (SAIDI), are important for reliable distribution
system.
However, Lack of suggestion for reliability increasing about specifications of
equipment which will be installed as full renovation

Task 6 Approach on equipment maintenance
No concreate method about equipment maintenance.
Need Asset management system and training for employee.
Need equipment with long-term reliability and easy maintenance.

Purpose of this Survey 7

Verifying the project component for expected formation
as Japanese Yen Loan.

Study on Applicable Quality Infrastructure.

Project finding for transmission, substation and
distribution system in Addis Ababa.




Schedule of Data Collection Survey 8

Schedule of Data Collection Survey

Works in Japan

Field Survey in Ethiopia

-
-
-
-
-
-
-
-
-—="
-
-
-
-
-
-

 scheawe | | | I | L]

Meeting with EEP/EEU - -
Kickoff
Meeting with
Data Collection AfDB
at EEP/EEU

Site survey

at SS and D/L f—— EEEEEEEEEEEN —— EEEEE

Meeting with
Donor (AfDB, IFC, etc.) fon == EEEEEEEEEEEN —
Ethiopia

Analysis of issue and
proposal of solution

Ic/R: Inception Report, Df/R: Draft Final Report, F/R Final Report

ltem1

Verification Summary of PaCkage IV (1) “Original “ 9

Addis Center
(Original)

Addis Center

2x25MVA 132/15kV
1x12MVA 132/15kV

Addis Center

(Updated)

Kaliti |
3x125MVA
230/138kV

(Original) Components

132kV U/G cable from Kaliti | ,14km 2500sqmm CU/phase ;2 circuits

v Build new 132/33/15 kV GIS substation on the foot print of the existing one;
v' Install 3x50MVA transformers 132/15kV and associated switchgear;
v' Install 1xX50MVA transformer 132/33kV and associated switchgear
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verification . SUMmMary of Package IV (2) “Original” 10

LEGEND

D SUBSTATION PLOT
BUILDING DEMOLITION
UNDER REVIEW

Section Drawing

Site Layout 1 (Original)

(4,417m2)

v’ Saving for installation
space,

v Environment- friendly,
v’ Easy to maintain,
will be considered.

Addis Center GIS Substation Site Layout 2 (Original)

ﬁ . Update of the locaflen of Add|s Céh’ter S/S ; and‘ the lihe path of 132kV Cable are ‘reqiuiired.‘“ -

e ion SUMMary of Package V a

P||Ot EPC Project for Rehab”rtahon 1 Rehabilitation Survey by the Contractor
2 After approval from the Employer, Rehabilitation

works will be conducted.

. . - ——— . . ) .
Project Boundaries i___1 Confirmation is required.
Pac.V Target .
Tota! quantify Refurblsh. R ) Refurbish Replace Refurbish Replace =D
quantity [km, Cases] Target quantify | Target quantify Unit Costs Unit Costs. Cost Cost s
[km, Cases] : & [km, Cases] [km, Cases] [USD]

MV Feeder 2,552| I 420/ 220%| 310% ___l____ 2,227,842
15kV Conductor 2,230 367| 80.7 25.0 _’ 15,870 25,606\ 1,281,366 640,764 1,922,129
33kV Conductor 322 ___ 53 11.7 3.6] : 17,480 28,200]1 203,793 101,920 305,712

LV Feeder 6,553| I__480[ 16.0%] 66.0%]1! / 2,527,970
LV Feeder with low pole 3,505 257| 411 271 : 17,480 28,200[1 718,043 764,543 1,482,586
LV Feeder with multi pole 3,048 223 35.7 236| | 14,520 22,340, ! 518,684 526,700 1,045,383

Distribution Transformer 5,716] 1.1,290] 18.6%|_39.5%],! i 17,615,504
15kV<300kVA Pole-mounted 2,840, 641 119.2 25321 | 12,020 24,9891 1,432,957| 6,326,475 7,759,432
15kV>315kVA Pole-mounted 1,910 431 80.2 170.3| 1 13,539 28,925: 1,085,501] 4,924,944 6,010,446
15kV>500kVA KIOSK 504 114 21.2 44.9 ! 16,246 37,518i 343,706 1,685,640 2,029,346
15kV>500kVA Package 160 36 6.7 14.3] ; 21,912 48,7661 147,168 695,555 842,723
33kV<300kVA Pole-mounted 239 54 10.0] 21.3] 1 13,462 27,988, ! 135,057 596,299 731,357
33kV>315kVA Pole-mounted 51 12 2.1 4.5 ! 15,164 32,396: 32,463 147,284 179,748
33kV>500kVA KIOSK 6 1 0.3 0.5 : 18,196 42,020(1 4,583 22475 27,058,
33kV>500kVA Package 6 1 0.3 0.5 l\ 24,541 54,618f1 6,181 29,213 35,394

= —— v
Total Cost - 22,371,315

1 Assumption with the same ratio between the total quantity and Pac.V quantity.




e on SUmMmMmary of Package ?? (SCADA&Comm.)| =

Our understanding for SCADA and Communications are below

In AADMP

» New MV network SCADA system which can unify existing
DMS was examined for spec and tasks.

» And a new and independent system for MV network was
recommended from the viewpoints of future extensibility,
operability, capacity constrain of HY SCADA system and
business separation of EEP /EEU.

On the other hand

> Installation of distribution automation capability was planning
under AADRUP, the plan is relying on the existing HV
transmission telecommunication network.

. gre ADR .
g 9 ! ? . - are required for s
Confirmation of SCADA r ement
ome o Applicable Quality Infrastructure 13

Applicable Quality Infrastructure for Addis Ababa Capital Region are show below.

- ForPackage IV ==l .

o
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Qualitx In

. Applicable Quality Infrastructure

Applicable Quality Infrastructure in Addis Ababa Capital Region

Applicable Target Examination Equipment Advantage of Quality Infrastructure TASK

Amorphous Transformer

AMT has high characteristic efficiency compared to
traditional (Cold Rolled Grain Oriented Electrical

14

TSI NS e ( AMT ) Steel) transformer (CRGO). AMT is expected VEERa
reduction of distribution loss
Pin post insulator is different from pin insulator
using distribution line generally. There is no pin part Task
Insulator for MV Pin Post Insulator inside of porcelain, therefore Pin post insulator is
. - 5,6
expected reduction of fault of crack dramatically.
Contamination resistance is superior.
Automatic Operation of Time Sequential Ul SeqL_JentlaI Seqtpn_ahzmg e E2 rec!uce
. ) - recovery time and minimize power outage section  Task 5
Switchgear Sectionalizing System L . . .
by combining with substation reclosing relay.
GIS has advantage to minimize foot print. GIS can install
GIS )
( Gas Insulated not only indoors but also outdoors. Task
132 ~ 66kV Switchgear ) By installing GIS outdoors, spread of the substation can 3,6
Substation Outdoor be smaller.
Switchgear
Transformer Connection The equipment which connects transformer (oil or gas)
Equipment Direct Connection GIS with to GIS (gas 1n§ulated) dlre':c.tl.y. It is costly equipment, Task
however there is few possibility to fault occur because
Transformer . . . 3,6
all live parts are covered. Moreover it can install very
small foot print.
- It is costly equipment compared to conventional can
e 66kV_ Tank Type Capacitor type capacitor, however it has advantage of ek
Power Capacitor : - 5,6
maintenance free and earthquake resistance.
ltem2 T
Quaiiy In. Gas Insulated Switchgear (Outdoor Type) 15

= Reduce foot print dramatically
compared to Air Insulated Switchgear

such a Ethiopia

Task 3: Small foot print
Task 6: Maintenance u

v’ Saving for installation space,

v" Saving for building cost

v' Further quality infrastructure
available (e.g. V-GIS, )

= No declining dielectric strength even
low air density and high altitude area

GIS can install not only indoors but
also outdoors.

= By installing GIS outside, construction
cost of building and installation foot
print can be reduced




ltem2 .
amivn. . Tank Type Capacitor 6

I

= Save foot print compared to conventional can
type capacitor

= Advantage of earthquake resistance

= Long Lifespan, Maintenance Free,
equipment cost is 4~5 times higher price
of can type

Tank Type Can Type

Tank Type Capacitor

Estimated product life e Shorter
cycle
Complicated
Maintenance Maintenance free It reqL.nres th.e mamtenance. for
capacitor units, racks, bushings
and insulators
Safer Less Safe
Safety Surface of the tank is not Capacitors and rack are live
live part part
. Installation space Smaller Larger
Can Type Capacitor

Task 5: Reliability of Supply v’ Strong against Earthquake,
Task 6: Maintenance v' Saving for maintenance cost

'éir;‘ﬁt“,nf_ Procedure of examination in ADC substation| v

Confirmation * Green Area Regulation around AU

¢ EEP/EEU’s requirement (Maintenance easy, spread of
the site, construction cost )

of relevant

requ irement * Provisional decision about substation layout(indoor or outdoor)

: o New ADC substation site
Field survey « Kaliti | substation

¢ Other substation (GIS substation e.g. Addis East)

* From the viewpoint of
Cost, Reliability,
maintenance easy, etc.

Proposal

Where to install new equipment

Combination Indoor TrB Outdoor TrB .
inal plan

----------------------------------------

Scenery/security : good Scenery/security : basis
Foot print/Cost : bad ¢ Foot print/Cost : basis

........................................

Scenery/security : fair Scenery/security : fair
Foot print/Cost : bad Foot print/Cost : good

Indoor GIS

Outdoor GIS
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Qualitx Inf.

99.80

—#—CRGO
—&— AMT

99.60
99.40
99.20

99.00

Energy Efficiency(%)

98.80
98.60

98.40

98.20

0% 20% 40% 60% 80% 100%

Load factor

Comparison of efficient characteristic

between AMT and CRGO

125%

—#—CRGO
—0—AMT

120%

Pay back: 7.0years
115%

110%

105% - - -
Running cost is a comparison based

only on no-load loss

Total cost (Initial cost + running cost)

100%

0 5 10 15 20 25

Operation years

Example of replacing CRGO by AMT

Amorphous Alloy Core Distribution Transformers 18

AMT™ can reduce power loss
because of high energy efficiency.

AMT is usually more expensive than
traditional products(CRGO**), but
running cost is lower than CRGO.

By installing AMT, TOC*** can be
reduced, with no special technique,
just replace CRGO with AMT.

Task 4: Low Loss Equipment

v' Saving for power loss
v' Saving for TOC
v Further, CO2 emission reduction

Amorphous Alloy Trans former
*x Cold Rolled Grain Oriented Electrical Steel
*EX Total Owning Cost

ltem?2

Qualitx Inf.

Pin Type Insulator Pin Post Insulator

Higher anti-contamination Performance

Pin Post Insulators

19

= High reliability because of
Long puncture path(D) and
Flashover path(L).

= No clack because of no
cement inside of porcelain
body

= Higher anti-contamination
Performance

Task 5: Reliability of Supply
Task 6: Maintenance

v’ Strong against lightning and
contamination
v’ Saving for maintenance cost




e Automatic Sectionalizing System 2

I

33kV SF6 Gas
Pole-mounted
/ Gas Switch

Control source
<— Transformer
33/0.2kV

TSS* system can reduce to duration
and area of power outage with
minimum Initial investment.

Applicable to various distribution
system.

Compatible with centralized control
system for future upgrade

Task 5: Reliability of Supply

v’ Effective to reduce outage

time
v’ Early identification of
faulty section

Comparison of Outage Before/After the Installation

of TSS* System

*TSS: Time sequential Sectionalizing

I

rem3.__ Project finding for T/L,S/S and D/L in Addis Ababa |

Pa R e hahéh DEA

Project finding for
T/L,S/S and D/L in
Addis Ababa is
expected.




Site Survey Items 22

Candidate Assumed con_dltlon and Applicable Quality Remark
survey items Infrastructure
GIS g/(édlllz SCenter
Addis Centre S/S GIS install assumed in AADMP Direct Connection GIS with o s
Possibility of
Transformer .
relocation
S Confirm operational condition P
Distribution network . . Amorphous Distribution
: of existing equipment
in urban area . . Transformer
Detail confirmation of sample
Workshop, Delivery of
[kt Eep eriaisiei i Pollution of insulator because of million scale by

Pin Post Insulator

DIk iglalbifelghalel|FTal | increase of traffic volume NGK in 1980s
urban area to 1990s

. Having
B.SP - ur_ban o Hearing of method and others in Time Sequential installation
Distribution network A L .
: case of fault on distribution line Sectionalizing system record in
in urban area :

Southeast Asia

BSP in urban area Existence of voltage drop and Tank Type Capacitor
other problem

Thank you for your kind attention.
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