E5F
T7A4F I LiR—b BEENFICRDIER

FOSE
BEES FIZHRH1EH

LN/ EBHEIF—ITRBERINE - FERHE






B5E

T7A4FIL-LiR—b+ EENFICRDIER

5.1

511

FO5E RESHICRIFEH
RESHOLEES

BREH

LS L E O RISy OIS I 1T S BLEME O, BAFE, EH I, MoEW DRI T T,

EDL 5 X TVEDL @ 100% & =4 Th HEEF S (DSP : Distribution Service Providers)

75\"#' S TW5H(H 5.1-1), —H g TIEX, DSP 2l 0 R[# S 34 (Private Concession)
FlEFELZHSTND,

LN UETIE, ®E2 S EDL R OEBENFELL TV 7D, EDL OB 23 M

UWNRFRET Y L2 B ) & il fG 3 2 RFAI 98 BB 5 2638 (Private Generator) D — E AN E K LTV 5

(l 5.1-2), ¥I4-, EDL RFOEBRFHEIBHEML TV D72, FEFZNRMBEFEE O
ARAF T DAL TR E > TV D,

DSPs
EDL KVA
i | BUS
1
i — NEUC
1
1
E . MRAD
1
i?_"_“_‘i‘i‘!e Private Concessions
(EDZ, Jbei, Aley etc..)

| Private Generators I

H 5.1-1 EEEXOHEKH

| Generation Mgl Transmission L gl Distribution |

Distribution Service
Providers (DSPs, since

2012): KVA, Butec,
Debbas and Mrad

Private ( Tra;;{":‘s’l:n ) —) Distribution (managed
uses nes, A
concessions Generation bY.tC:ftlBClSEl\??, but
(Zahle only) wi ines)

Generation Distribution (LV lines
Private generators (diesel gensets) owned by generator)

Hi#l : The politics of reform in Lebanon’s electricity sector

512 BEXREXOMKH
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51.2 ERMEESBX®E (Private Concession)

LX) VETIEE—EoHIERICB VT, EDL I Electricite de Zahle #f: (EDZ : Electricite de
Zahle) . Jbeil #f:, Aley ftE O RMAEEFEH ICHEFELZFLL WD, TDOHND EDZ
1% 1927 475 EDL O ZLFEZ T, fHl, (RIEEFER IR L FEZEE LT\ 5, EDZDOR
MELEFHEE & L TOHNT i/fﬁé:ﬂ%fiaéﬂfu\é EDZ DOEEBIETH 200 AFREECH

%, EDZ il Tlx, EDZ IC X AE /D 24 BifE RN ERH L THBY ., BHHRE L E V.,
F D7~ . EDZ Hils N Tl I//\//IV\w){m@ﬂﬁﬂme%MéiofocEF'ﬁ%% mEELIT
TEE L 72\,

EDZ % DSP [Rl£k D B BE#R 3 i O PRS0 B UNIZ N 2. T, EDL Rifiis BRE D & ) fths &
fToTCW%, EDZ 137 4 —BNAHEMZ A L TH Y, EDL O EELERICHR L T
% (1% 5.1-3), EDL Z#iAMEE T 5 & EDZ O EMHESELE) L, PIERLERICE S 2 MG
Do Io T, —RIBEFEZMNIIRMBEFEE O OEB NG EZLE LT, FEHO
SlEARBT 1 ERTH D, L3/ EOMM CIIFEEZ N EDL & RMEEFEZO
2EROB| EIABMEFRFOZ L LR D,

Automatic Switching
equipment (ATS)

F EDL side
HY/My — OH LV cable (EDL)
Substation ] '
l
O Demand ;=$
EDZ side S° II:
.“
Substation >
Non Private
.................................................. Generators in
Zahle area

EDZ Power
Generation
Plant

HER : JICA FA

K 51-3 REEEFESEORE

EDZ O /145 & & EDL @& /il #ﬁi%[%ﬂa‘ét&b EDZ 13 A OFt & EZEHH L
5% DIREFREZ~OEANNTET LTS, ZOit@EIEEIL, EDZ 53 & EDL 43D 2 DD
FRREEFF > T 5, sFERME OX 51T, EDZ M ElgmE CatEEEICEE L TV D,
‘ﬁ%b\%m% LTWAIHXOFELEE X, EDZ & EDL Z# X3 L CEF&E LRV, [HXDE
EEAZFELTCWDLET T, REAZFHE L% T, EDZ Titék L T\ 5 EDL & EDZ
aiéé'-éﬁ%ﬁf'aﬁ@tt WIS U CRFREZ KT 5,
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EDZ OB = AT m A - JEHFHTHI r A 2R E L T 5%fREIZ/R > T Y, DSP Tt
NTIEFITEN TV D, EDZ DIERWIEEIH A3 6 72 57 EDL ~OE\EXKEHEIA T K
X\, EDZ B O ik 4 & LT, DSP @ KVA I3 E# A /L— + & EDZ OFE Hh
AT LN CHEEHIR 2 FTE LT\ D, KVA O LN HERHIEE T EDZ o FlF & Hii
X0 HIEFITIEVA, WS S 72 59 EDL ~DIXLA & kT % & EDZ O A KVA X
D HE, ZOEWIT, T OIEEN T A ~DE Y MHAEEROE N L FOIEEKR R L
%5 &, EDL IFHE X TV 5,

% 5.1-1 Zahle 5, T®D EDL & EDZ D/\TAH—I A LE

EDL EDZ
i fEEE TEWI 258 24/7
BHWE 2 TE BT 2 EEIE
- REE o
1 =
(BEES - &)
e 2 9 16% 5%
EXE &I =R ~70% ~100%

Hi#4 : The politics of reform in Lebanon’s electricity sector

DSP & EDZ D #E(FE 5.1-1)2H-3%, MoEW & EDL (X EDZ Z kS FHH L2 TED .,
EDZ & [EBROME A% LN CEMHER CKERERBTLZEEZEEL TS, LLA
N5, DSP 721 T LN VETIAL qu\éEF’%%%%%%@%@wﬁﬂﬁ%*ﬁ
SNDE, BURBHIREGEN W ERE SN D, 72, EDZ ORI OE 5T, Prig Hilk
WERTHDLZ &L, FIERPHERSINST VW EDZ & EDL WO R H 5, ﬁF# . HURZ
KXo TIIZRICETL2HRMDBRES ER D720, HIZ DSP OZKIFEL EDZ [FARICA R
TLRETTIE, T 2MER/LNRWATREEDNH D,

REI#EE%EE (Private Generator)

LN VEOBEBEDO THEOT® EDLIZKSIFEEH OB ENKNEE L /oo TN D,
2D, EDL [FEFFEEEZ EM L TH Y, FFHEFRITH L T—HONKRK 4 KeHFEE
VB RS TE TV, £ 2T, EDL REOEERH T, 2 < OFERIIRMHEE
%%%ﬁ‘%fﬁﬁ%ﬁﬁﬂ‘ﬁ"éﬂ HEREHM CENEZMHEL TV D, REBEFEFIT
OB ESGEASCESEBHHNICHRE LT 1 — B RBEHIC X D%%Lteﬁﬁ% ﬁ
HAER L HOBRERZ I L TREFERICMHGE T 51X 5.1-4), BHEIAIC
HARM 72 R EFEFEAE & LT iPower Servies, &% HLE S & L T Khonaysser Motors %
e L7,
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B 5.1-4 T4—HILREH(E-BERN. G- KEEEHHA)

REFEFZOHANITIT, EDL 0)6[%3_ Mt & REEEEEE OF| SIAALHM, AR 2 [\
WHER SIS, FEFHNTIE, @, EROBEBYIREENHRE SN TEY ., EDL{EE
ST RFEEEBEBFREE OB NGNS (K 5.1-5),

OH LV cable (EDL)

From MV/LV }; A — “H#. OHLV
Substation [ 1 N °.cable (PG)
UG LV cable Power

Switching Hub
EDL side

Demand
side

—O

PGP side

PG: Private Generator

H{gt : JICA FRAE[A

51-5 REIRESXEFDRME

MR EFEEEDRERIZ. 2 DEA EDL OEREAICER TIRES N TV A (X 5.1-6),
BHEA~ORMEEFEE ORIEROFKEN EIL EDL DREZRHBEO T TH DL Z ENBE0,
BEORMBEEEED, —DOREEICERIERZEH T2 b H D700, KIEREE
g L72RILE 725 TV DHENRZ Y, ZD L D RIKEFETOEETIX, EET DEMBMEN
EWZ L& EDL I3 &L TV D,
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B 5.1-6 AAII—FHTRDEEH

REEEEER L HFEZOMBRO OB EIL, K& HEEF & BFEHNZ 0D, 1R
DEAITFHEEE N TR OSEEIX7 L — 22, EDL ORJEAELEEZE O # Y O BEH |12
HEBINTVWDIHEANZWK 5.1-7, 5.1-8), RFFEFESTOEKEEIT EDL 12tk
L CEBETHLIN, BHORENREROT-D, FTEFIIRMBEFEE LTS D
EAFIRUVRIL & Te o TN D,

® 51-7 REREESESXEHORME
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H 51-8 REEEEEEZEDIL—HELHELEE
51.4 EEXRFICEETHIENOX

EDL DAL EZE Clx, KERBH o AREAELTWD, 2021 EOEBEIRIEOKRE T A
1% 40.2% & TEFEE S L CThE . FON, BED RTRAEHNB T 21X 13.2%, FF
BIRH 213 26.9%% D TWD (K 2.2-2), EAHBEKIZ, @E/TELEF. TEARTESE
BT BEFICRE SN REEONEMAFIHL THEBL TV D,

3

i)
N

N

!

= X (mE/PELEBHT TOREME) - X (TEAREZLBRT TOREE)

S (PHEAREZL B TOHEM) - 2 (FF K TOHEH)

BLFE v A & iy e A LEEAAY v 2T 5 7201C, 1995 FEEHIZEDF O 7B Y = 7
MR LIcar P ERSELIEERZS THERL TN D,

LR CETE ISR & R IERATAY v 2 ORI 17 1 72 G 22 23 BREX O R & 72 > T
Do EDW, NEERMET ¥ o _X— R ERNA 7T AT 7 F v — (AMIL:
Advanced Metering Infrastructure) 71 277 L% FEEANHY v 2 OARIFIZ A1) 7 U 7 4 o
HOTWDH(FE 5.1-2),

& 512 LAY ERFHORERICH T -REEETEREA—E

PR RH HHA A P T it 1
o REEGERMEx v = (BZ | Mol - Mol - MoD -
W RE#ERD | o )
- Wi X 2, (kN> 77 > | MoEW - EDL - 2022-2023
7TET) DSPs

AMI 7' v 7T ADOEfE(A~— bk | Mol - MoJ - MoD -
(2) & =Bk 4 E

] A—ZDEA AMI % —DE | MoEW - EDL - 2022-2024
1% o> 3 AL

BA %) DSPs
JEFL : Mol : Ministry of Interior, MoJ : Ministry of Justice, MoD: Ministry of Defense, AMI: Advanced Metering Infrastructure
it JICA FAAEH

LNV EBAEII—IRAERINE - ERAE 5-6
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5.1.5

BLURH 72 YS BT RIC DV CL EDL & 0 AFRIRHE A 32 1 7 B0 & DU R IS T 5.
- RZET ) 7 OR: REIERS D OUE

{EGE 43 FE AR Y B 0 M0 R TE 7 AR % AT 5
- MR Y T ORFEAER O IRFE SR 5 O U

RIESRBROWEERO L& B O 2 NEERECTHIL T, £ IICARERER
BT A, 003, IKESE~0 EDL O EE OB X AL O EITIch 5, 2
H L7 O IC A ERERE T D,

- EAHEETORE
FrEEEREMETC, FFEEE LV LERMOBKICARERERZERT 5,

RIEHm AR A SN %A1E, EDL OHBHIESE DSP O h 2 & Tl 442 L L7
->TW5, LaL., EDL k DSP &@@#ﬁ%ﬁ%&f%é LIZMAZTEDL OEENAREL
TWA 78, BEIZHWEICER TE TV,

AMI 7055 LOBME

AMI 7' 1 77 AiE, BHeEK - IR O ELIc X 558 v 2 OEJRE L A MEEESE O
BKEEZHNEL TS, AMI 707 T AZBNT, A— M A—XPEETHD, FEF
RERNICHRE SNIZ A~ — A —Z 5 EDL O AMI H ol @1 38 A% 5% 2 g CHER
THFHEE 72> TWDH (K 5.1-9), ZHICE Y, DSP OBREEBEN RS A MbEansd =
EDRHIRFSND, £, A — M A—ZTHMAEEZNERL TBY | RIAWEE~DILE
FIEENEBCTEMTE L Z L b HIfFSN TN D

M5
LV CUSTOMER

ma M5 3
(.) LVNETWORK LV CUSTOMER
Man Control M5 18
Server oem LV CUSTOMER e
{ .
| u
—— -
. N RS
T

Hif : EDL AR — AR—

B 5.1-9 AMI 7ATSLOAA—
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EDL |X AMI I X DB 0K 2 W L TV D8, EDL O FEAR & HFE O RIC X
D AMI B E O EF B A EIE L TWD, 207, AMI FRIEFEORE LV I
BREINTA~Y— M A—=Z1F, +HICiERH ST RVIRIIZH 5, 12 T, EDL O A+
EAANE SRS 5720, AML 7 u 75 A OHEREIZIZ, AMI i i@ o 3% & 5
AT b HERBRE L o> TV D,

516 AY—hrA—4

Aw— R A=ZIVL R CEETH 0 TREASNDLEETH D, EARIGIL, MG
BATRERR ). M2(@ £/ EZEERT), M3(FERER). MAPEAREZEESE, FEBE)(X
5.1-10), MS(IREREZ) (X SA-1DIZHE SN TE Y M4 O 5 HHEAREZLER 2 FR< Ml
MDD M4 ~DA<w— F A—HZDOEAFET L TWDHRERIT, 2020), A~v— KA —FI|X
EDL O&pEL 72578, EDL DB THRZMMAE LT DSP BNRETDHI L EhoTWND,
L L7t FE EDL N +HaIC PRAMR TETCE LT, DSPICL DAY — hA—
A DOFEIFIRESEBILELTNWD,

PRIVATE
SUBSTATION
> 1000 KVA

M4-TYPE 2 '

i
A ",‘_

5.1-10 M4-RZ—hkA—%1(Z:M4-1 KVA, FH:M4-2 BUS)

LN/ OEBNEI8—ICRLHEHRINE - FERRE 5-8
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5.1-11 M5 RY—kA—4%(% :KVA, £ :BUS)

EDL (X, DSP NEATRE X~ — I\%—&O)ﬁ%%iﬁh%{tl,fffabfu\é THEFITH
BT DHA~— hA—%%_ DSPIZHTEDL OB > TR E/7-13:=IN L, EDL ©
KB EZHFTHEL TS, DSP O 1+ TH 5 BUS H:T%J\T527~ kA — & OhE
LR34 (K 5.1-12),

FLFE AR b > B A 1 A O K
CRFEMALERT, KEMLENR L OFEZHOT 2L —HBEOT — % O

Residential Electricity Smart Meter CX2000-9

1. =fRUIT - A

2. B OEREBRE

3. AT A LIZEDOT 7 — b
4. WA O

5.

6

Three-Phase 4 wires ... _ Technical Datasheet

= 1

= PLC-OFDM communication PRIME standards - -.5

Certified CENELEC A !!

= DLMS Security Suite 0 =

= Built-in disconnecting Breakers PRIME

= Fraud protection & anti-tampering features > 1 X

= Event Log, Load Profile
—

E 5.1-12 L/A/VETEASNBZRAT—FA—2(HE205 Hh¥)

5-9 LN/ OEBNEI2—ICRLHERINE - FERRE
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A~—A =% OiEEFHFRIX.GSM FX b L IFEIHREEO PLCHFREZHRHA L TV 5 (K
5.1-12, # 5.1-3), M3 EFEEFE MBS Z2HR< M4 1L GSM R, FEFEMITO M4 & M5 (%
PLC A EM L T 5, PLC FADLE F#HIL DCU IZHEK S izt GSM /73T AMI
PRt B ICEN I NS TETH D,

PLC

HV

i

MV |
@i@ré -

M4
PUB

Lv & -

Hid : EDL
B 5.1-13 XT—rA—2LBEEAR
£51-3 RV—brA—RLBEAKX
Voltage Current Current Range Communicatoin

M3 Meters VT CT Above 100A GSM-Daisy Chain
M4 Type Il VT CT Above 100A GSM
M4 Type | LV CT Above 100A GSM
M4 Public LV CcT Above 100A PLC
M5 3P indirect LV CcT Above 100A PLC
M5 3P direct Lv - Up to 3x60A PLC
M5 1P LV - Up to 60 A PLC

! & /RIS (PLC : Power Line Communication)

LNV EBAEII—IRAERINE - ERAE 5-10
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5.2

5.2.1

B2 EE % % (Distribution Service Provider:DSP)IZ{& 515
DSP ooz ¥y k

201244 A, MoEW (X, 77 =ANARABIO) 77 =hha ZADMKE, Bty 27

LRI, FERMOEL, EXEOEEB IOHE T — AR ELZHME LT,

Distribution Service Provider (DSP)7' 2 ¥ = 7 M ZBi4h L7, DSP 7'u ¥ =7 ML YT

BUTEC Utility Services fI: (BUS : BUTEC Utility Services) . KVA SAL £ (KVA : KVASAL) .

The National Electrical Utility £ (NEUC : The National Electrical Utility Company) @ #f 3 £k

1K Td - 7273, 2018 412 MRAD Utility Services £ (MRAD : MRAD Utility Services) 73

MY Et 4 tLAHI T, EDL 2 OREEHF X2 ZFE L TV 5, 45 DSP iE, EDL & 'H R
(PPP : Public Private Partnership) 2% #fifs L T 5, DSP O F 72 3 H i 2 UL N IZR

B

Bl BB R 1 A% D A A 36 K OV

AL RN FE DT B O (AR D R R IE D SRE

FlFEM O FHHE « BREHCEET 27y v AL b

Ficl FE A HE TR AR 2 B A O X

Wil 7B O PR <1 1

Av—bhA=FORE, WElE, RTEM

Tt

L SRUBRB DU

ZRt#H (EDL)~ DA W

© XN o WD

Z O PPP AL, MU¥), EEAESOMBEHR, BEERKOBEL, S5 (SAIDI,
SAIFI), AT F v AEfRL L OEEN S OME DRI 5 EH IR E M, EEE
fEeMfEAE (KPI : Key Performance Indicators) % E® ., fkFEHIZEHIT 2 2 & & TE L T
W=, I ERFE M E T, BUR CREY —EADORERUWEIZE > TWVARY, Z0
PPP H KT DITHhfE S L7z 2012 FFRARE, REREE L IATHIRZER L TS, &
D72, EDL I&, REILAEORKIEH O T, BEY —EADBEEICHF ST 2 L 58K
RO EEZ TS,

VAR, LX) VEOEEIT % LZA, EDL O HE@ESE COEBLESITLESH TV AR
Mmole, ZO7- EDL OMEREIZRE <HE/L L, EDL 7»5 DSP ~® PPP K-
S USDBTOIXLWHRREEL 72 o7, fERE LT, MIZLE LI-FELFF-72\ DSP X
RSN 72 RSN ST D, 2023 4E LUK, EDL OSB3l EF &4, USD
BTERole, ZOWEMRIZLY EDL OMBIKAENSGE L, EDL 2» 5 DSP ~D AW
WEETDHZ L% DSPIEHIFFL T\ 5,
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5.2.2 FriEhis

LX) VETEROS OMPRRY 7R R HAL L 705 Zone 1231 CUEEFHEZEHL TV 5,
EDL X, DSP IZ Zone 5 L T, ¥EHEE2EFLL T\ 5H(F 5.2-1, 5.2-1),

% 5.2-1 DSP &+t DFTE Hhisk
DSP P& Zone
KVA 1,7,8,9
BUS 2,3,4,5,6
NEUC 13,14,15
MRAD 10,11,12

Halba

{Zone}|
Baalbak

) kA
3 sus

Hidlt : EDL

Z_l_:_rle 3
Jounieh

Bikfa)

/.

Zone 9
‘Jeh'Jannine

Zone 5
Zgharta & Batroun

3 NEUC
B3 vrAD

Zone 1: Beirut

Zone 2: Antelias

Zone 3: Bikfaya

Zone 4: lounieh

Zone 5: Zgharta & Batroun
Zone6: Halba

Zone 7 : Baalbak

Zone B : Chtoura

Zone 9: leb lannine

Zone 10: Nabatieh Z

Zone 11 : Sour

Zone 12: Nabatieh 1

Zone 13- 5aida

Zone 14: Chiah

Zone 15 : Aley & Beit Eddine

H#L : EDL @BHZ J-3 X JICA & MiFE

X 5.2-1 DSP &t DFTE i

LNV EBAEII—IRAERINE - ERAE 5-12
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523 EHER

DSP #&thid, HALAMIC TEICET 2 EM 2 RE LTV (M 5.2-2 1 /£), DSP D&k
A, AERENS THESZTETOMIL. DSP OBHEL 25, THZTHIZ. DSP 7 b
EDL [ZATAHENBE ShDd, BARIC, AHICITEREN 5.2-2: /), BESG. ER. 7
— TR 5231 FE), IR T L AT EBAT(K 52-3 : HYSBRESNTND, KRBT L
NTEEFNL, BEEAEET LEORICHM IS 2,

o =

52-3 E:MPT—TLOFIL B AREILNTEER
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5.2.4 KVAit

K 5.2-4 KVA Kt

- HEDWE 2012 (11 4
- iU ANA b= FHLES, LY AR
- AR R 2 AR (A — b= Y T (X 5.2-4), iV T)

9 TAE(ANA — b 1 ZAE, fth 7 34
- WEEK #1550 A
. £ 350 ADEF A 38 L OVE 2R, #9200 ANES A

- JEEE $9330,000 1

|

- BEHIE I BLAE RS ORI AR 1372 o MR B~ OFIRIE, EARIZ OIT?
THIT 5,

- FOft XA L— FHNIZH S EDL AEEY 1F I KVA OB EEONEET D, XA
N— NEOBREROM R, AROEERBENITIHEINTBIEH I TRV N
5.2-5: /%), BITfEIX. EDL AHEW 1IF OBIOEFTNIREE OB D 25517 T b (X 5.2-5 ¢
o

2 B35 N A (OJT @ On the Job Training)

LNV EBAEII—IRAERINE - ERAE 5-14
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5.2.5 BUS tt
E 5.2-6 BUS &#t
- HEDNE 2012 FF(11 A-fH)
I PRAVAVE di: s
- MR R AAE(H 5.2-6), 15 X5
- REEBEK #7800 A

- JEEE $9500,000 1
- HEHE ATOREE TR L L-BIIHER E 2,

- ZOfft BUS A= U 7N TH 40,000 B, A =X —DOWN 10%LL EOA~— F X — & %i&
ANFE . BARILIDSPAFEON N 7 THDH, 72721, 2020 4D Lo ) e fars st
DIBE, AL L TA~— b A =X ORBEOEBITEBIEL TW5, HEENDA
~— M A =& LimlRiEE L & 2@ 4 BUS FHITM B IR E LT 5,
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5.2.6 NEUC #t

5.2-7 NEUC &%t

HESH 2012 (11 4 )

FH 24 Hit 5k LR T
HELARAR 1 ALK 5.2-7), 5 3k
kB #9560 A

L £ 400,000 1

B B P BB AE S O IR 2 FF > TW 5,

5.2.7 MRAD #t

5.2-8 MRAD(E: A ARBEL. H:FeED)

LNV EBAEII—IRAERINE - ERAE 5-16
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T7AFIL-LiRk—k BB IR D1ER
- FESE 2018 (5 4F-#)
- R AV}
- AR Rk A 5.2-8), 10 XJK
- EEBH #7620 A

- EEE 260,000 [

- FOM EBEEIT O WA XTI ALESRA N — I bElEH DT, BHESCEHBEEIC
EHEIATNRESNTBY, A~—F 7307 7V EZHNTY T IVZ A LA TEHRT
X3, FEEOBREMBESL., A~v~— 74207 7V FHWT, #X EOAEBEET
x5,
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53 BEOEEREICER N

531 REHE

B AR R O BLRRAE MR X B &2 X 5.3-1 (TR 3, SEEFTAMERE S 2 s LT, & e/ ELE
Fiedr LT, —REEE L~V Th L PEMICER SN D, TERERIT, TEAKELEHT

2 LT,

53.2 BEEEHK

LX) DR

TIRECFE LV TH D IREMIC B S LD,

(6)
Power generation \rJ
and highwvoltage

Transformer substation
Pfiml’y = S3p e =pw o s e =
distribution level \ Q \ \ § :i
Medium-voltage ~ Central
grid switching
substation Transfer substation

Secondary T E3

distribution level i | i }L s | §r
SlS

Low-voltage grid

[SEg="
FEL AX

® 53-1 EERKOERERRSG

. PIERIEZEIC 11KV B LV 15kV THEA STV A(F 5.3-1),

® 531 HEEEREROBEERT

=il EBIE
5.5kV
11kV
o ER B
15kV
20kV
RERLTAEER 380/220V

Hilt : EDL

1L 5.5kV, 11kV, 15kV. 20kV O HFEHR L 380/220V OARJEHARIZ 05 S
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ﬁa@ﬁ BT AR EHR AR 5.3-2 12T, TIEEEROZEZERITERD 73%, Hifj
I 27% & PIERLBERO PN HED SN TWD — T, IKRERERIZIEERD 99%H 222
n’ﬁk o TUWA,

& 5.3-2 EERBICEIIMEER

R HE (km)
i Lpze 3,483
BlEER | Hit 1,282
BER 1K a7 5,028
E peiclas) 70

HEL : JICA FHER
5.3.3 EfRtH

BAROBMRITIT, 7 IMEEFRPER I TND, THEORZER T, HERS LO—
R =T AR E LTED LN TWD, 7, REDRZER T, — L —7n
TERE LTED LTV D

LR, RZEH TR OBEREE L, £ 5330 5K 53-6 TR,

% 5.3-3 hEZEZHTH

MV - OH LINES
Conductor Cross-Section R @ 20°C R/(ko'"“ Inom (A) Temperature | Inom (A)
m) Outdoor T* Outdoor T
(mm?) (Ohm/km) ©60°C @ 30°C de-rating Factor © 40°C
3x34.4 0.958 1.112 145 0.91 130
3x54.6 0.603 0.700 190 0.91 170
3x75.5 0.438 0.509 240 0.91 220
ALMELEC
3x94.1 0.3579 0.416 290 0.91 260
3x117 0.283 0.329 310 0.91 280
3x148 0.224 0.260 365 0.91 330
3x228 0.157 0.182 460 0.87 400
AL-STEEL
3x147 0.243 0.282 345 0.87 300
Aerial 3x70 +16 + 50 0.443 0.514 226 0.91 210
bundled
cable 3x150+ 25+ 70 0.206 0.239 360 0.91 330
3x16 1.153 1.339 130 0.91 120
3x25 0.728 0.845 160 0.91 150
Bare 3x35 0533 | 0.619 200 0.91 180
copper
3x50 0.381 0.442 250 0.91 230
3x70 0.27 0.314 310 0.91 280
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& 5.3-4 rhEHhiR{H

MV - UG CABLES
R (ohm Inom (A)
/km) Soil @ 20°C Soil Correction | Inom (A)
Cross-Secti R @ 20°C XLPE AL @ 150°C cm/W Soil @ 25°C
Conductor fosssection f) " /PVC: CU (P1) @ 100°C Factor | ol
(mm?) (Ohm/km) @60°C cm/W = soil temperature @ 150°C.
Pl: @ CU (XLPE) @ 150°C resistivity factors cm/W
55°C cm/W
3x95 0.320 0.372 203 0.96 190
3x150 0.206 0.239 259 0.96 250
()?LL;JE) 3x185 0.164 0.190 293 0.96 280
3x240 0.125 0.145 338 0.96 320
3x400 0.0778 0.090 432 0.96 410
3x35 0.524 0.596 160 0.826 130
cu 3x50 0.387 0.440 175 0.826 140
(P1) 3x70 0.268 0.305 212 0.826 180
3x120 0.154 0.175 302 0.826 250
3x70 0.268 0.310 220 0.96 210
(XilPJE) 3x120 0.153 0.177 298 0.96 290
3x240 0.0754 0.087 431 0.96 410
*® 5.3-5 EEEZERLHK
LV - OH LINES
Conductor Cross-Section R@ 20°C R/‘k‘r’:,'“ (I)no;n (Ar) Temperature '(‘)‘\;’;“ (':‘_)
utdoor T* . oor
(mm?) (Ohm/km) @60°C © 30 de-rating Factor @ 40°C
3x25+ 54.6 + 16 1.2 1.393 111 0.91 100
Aerial | 3x35+54.6+16 | 0868 | 1.008 138 0.91 130
bundled 3x50+ 54.6 + 16 0.641 0.744 168 0.91 150
cables | 3x70+54.6+16 | 0.443 0.514 213 0.91 190
3x150+ 70 + 16 0.206 0.239 344 0.91 310
& 5.3-6 [EEHRLE
LV - UG CABLES
i i Inom (A)
) R (Ohm Inom (A) Soil Correction om (A
. o : > Soil @ 25°C
Eondiictor Cross Se::tlon R @ 20°C /km) Soil @ 20°C Factor hufe
(mm?) (Ohm/km) | xupe /pvc: Aland CU = soil temperature * @ 150°C.
@60°C @ 100°Cem/W resistivity factors m/W
3x95 + 50 0.32 0.372 244 0.817 200
AL 3x150 + 70 0.206 0.239 312 0.817 250
3x240 + 95 0.125 0.14515 408 0.817 330
4x70 0.268 0.310 227 0.817 190
(:\;JC) 4x120 0.153 0.177 311 0.817 250
4x240 0.0754 0.087 454 0.817 370
LN/ EBHEIF—IZRBERINE - FERHAE 5-20
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534 EERZEEM(PEMNEE)

LX) VETOREBERAEZEFIL. BENPOERE~DEED D OHRM AT, BLBEHALE
AL, XA L— A OZRZE I, ERICREIND, ., XA Lv— FHHNO
bk ik, BREHAEMIENICRESIND,

(1) ZBZEhi

NAN— FHEATIE, BBEALZEIMT 2 AEE2#MASH LICRE S D (X 5.3-2,
5.3-3), ENDHHERER, 7T —27 A — BEEMS. WK, TEE 2 — X, KEBERR.
IEZ, KESEEK 53-HNRE SN TVD,

53-3 HFLZEEHRLH(E:-REM. & EERA)
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B 5.3-4 EESERAE

FE B R O HARAE R Z X 5.3-5 1277, BIEGRO—RMANL, Briges s FEe = — X%
S L CHEREBERICHER SN T\ D, )i, BRSO ZRANE, REERZRZ2 0 LTk
MFHRICERE SN TV D, BiZ, “RAFRRIZVEE 7 L—h SR E L 2 — X %4 L CTRIE
=7 MBS LTV D,

MV/LV Pole Mounted Substation
External Disconnect Switch MV OH Line
MV Fuse
MvV/LvV
Transformer
LV Fuse
LV Breaker
LV OH Cable/

Hidt : EDL

® 5.3-5 #LEEFROHEMBEEE
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(2) Hurh{bithis

NA— FHROPERLER ML AR H T E STV 5 EEN R BAEERTICIT,
SHIEES 1 BANAESNTEY, BIOFEZICHERKEBN 2B L TWVWD (K

5.3-6),
MV/LV Substation
Switchgears MV cable .
—*— —‘— —*— Transformer LV Building
11,15,20kV/220V: -,
ESENS
LV i
Distribution =
Board 1= |V Building
1o =
CB iy
\ 4 [F
| — = i
I E—
—]> UG LV cable

lC_)Ut UG MV cable

A OH LV cable H

UG LV cable
HlL « JICA 3 A [
53-6 ENERERZLEEMOME

EEHFORBICNEL 72D A~X— 2%, EDL NEETHEATEX 5 L) EENEHINT
B, —ROENAHERNICRE SN TS (K 5.3-7),

® 5.3-7 EREERLEEMROAA

REA 7R ERT O BRI & X 5.3-8 (27”3, — ARSI T 2 [BIRR OB AT RE & 72
STV, —RARERIT P ER R 2 L CEESRICHER SN D, —KE T v — 21
LT, “RMBESRICHER SN D,
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MV/LV Ground Mounted Substation

Incoming / Outgoing Switchgear

MV UG Cable

Protection
Switchgear

MV/LvV
Transformer

LV Breaker

Busbar

Higt : EDL
53-8 EWNZEEMOEMBHFRE

BB ABAT O P EACEM L, BTN CRUEBALEANC 2 BIRAMR S, RS

RSN A (K 5.3-9 1 /£), TDOWN 1 [EHE i*/ﬁkiﬁéml—/qﬂ)—ﬁ*%z)x IR 7 [ O o>
B 7B Z8 BT (S B foe S AL M7 o0 1 [BIRRIE RS 7 M O OFL B A BT I Bkt S L5, 8 H
HEr—7 (X 53-9: )3 M—ETA LU VEOWE T, RIEXr — 7 VT RAOHKE T
BmbhihvTna (X 5.3-11 : FH),

53-9 XS ERRAEE.H:FES—TIL
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EEO B, 1 A, 2 WA - R OE RSN H 5, BEHROBRMAIZH D 1
AN IXRE S — 7 vy, BIEZRO FRC & 2 2 WS I ITRE 7 — 7 V038
SN TWD, BIEGRO 2 RO 7r—7 03, RIFICHBEBINTZT v 7 BT S ALE
Nz & DIRE S BB ICE S5 (X 5.3-10),

B 5.3-10 —HEER(E: 2. H: L)

RIESBEICIT, E7 L=l a—ANRFEINTWD(H 5.3-11 : /£), KERERIT
ta— X% L CRIERBRICER S, IR EHEZ B DRV OKEAE S CHEMHER S
AT b DX 5.3-11 : ),

® 5311 £ BEESER. A :dhs—JILOARKR

FRICTRBE LN @ WO Tl R OBLE A BITICEEE O ZMEERERE L TV D
(X 5.3-12 : /£), ITBRICHIEFTEZNGFET HHE1F. KO EEBEHTNOBEEAZN S Y4i%
THEZT O5| X ARLMN 3T 5 (K 5.3-12 : F),
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=
2
£
2
H
=

f—
—
=
;,é

B 5312 XEEEH (£ . EEHR. A :PEHFAZEE)

TEN 72 E OB CEBHDBH LB L IR o 7oy BN EICEBEFTORIE %Fﬁ

PHERTE WS, 7L ATAEEFRER LICRE S D, HENRENEEIIC
NRTHAN—RERD LD, a7 FefkE 72> T 5 (X 5.3-13, 5.3-14),

H 5314 JLNITREEM(E: S ER. 6. EEH)
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(3) #EHER

BB HAEERICRET AHEIERER 5.3-7 7T, PEMELFROEEICE L T,
250kVA 221E 8,454 B DN 4,339 5 & BIRDK 51%% 5D 5,

® 53-7 EEREEMICETIHMEHER

B3 po k] HEE)
25 kVA 2
50 kVA 83
63 kVA 18
100 kVA 392
150 kVA 71
160 kVA 736
EEREESR 250 kVA 4,339
hEMEE 400 kVA 893
500 kVA 610
630 kVA 757
800 kVA 8
1,000 kVA 540
1,250 kVA 2
1,600 kVA 3

BUS =V 72T 5 FIEMRIELEEREBERO 2R 53-8 [Z-T, BHEHRICITEH
FB. EHBAAE, — R IRELE, GISEEX YY) i S Tuwb, GIS #EH B ITA
HENTWDB OO, i B4A4FE (Enagization Date)lC DWW CRREIN STV E Z AN
2HH 5,

® 53-8 EBAZEEM(TPEEE)EERR —#kR

Date of

Tag Common Energizati Creation on Operating Transformer High Low Side X Y
Name Name on Date GIS Voltage | Rating (kVA) | Side (V) v)
HLBA- 36 34
BSAK- 2015-07-30 15,000 250 15,000 380 197i2 576
P-0078
EII\]E/; 2015-07-30 | 15,000 250 15,000 380 36 34
- 5-07- 5, 5 5, : )
P-0030 20075 58598
JUNI- 35 34
KFUR- 2015-07-30 15,000 160 15,000 380 ) )
P.1370 69513 03285

3 HhERfE R o A7 & (GIS : Geographic Information System)
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5.3.5

(1)

th EREB

R

A P RTAC R B U BRI LB BR T & 70 > T 0 | SRSB4
BOTHES . BB b E(E LAy, PERER CHRRARE LB AL BT SRR
R~ DRI I, TR DB ) B L 07 IR O TR E S LB L 725,
REEORIITI B OB TE 20T PER AT I LS 1, IR
ECHHAGILEEL 2 5.

i, <A — FHNTHW OIS PRI, (EEEERFICRE D DISRXETE D
TLREMZFF T2 & 705 KX 9 BB ED 5TV (M 5.3-15, 5.3-16), Z D=,
NA = FHWNEARA L— ALY b, PIERLE R OEEENE W,

Départ

us station
HTIMT

O O

Sous station
HTMT

Point d'ouverture
Hi#lt : EDF Assistance technique Schémas Directeurs Electricité Etude du Grand Beyrouth Phase 3 et 4

5.3-15 Source-to-Source A3

Hit . EDF Assistance technique Schémas Directeurs Electricité Etude du Grand Beyrouth Phase 3 et 4

B 5.3-16 Spindle A3t
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(2) &R

ANAb— NS TITBRER A & 7> TWD, BRI, BERLSHLA TV D, KETR
BEEVBFET L& Clx, FERERO FITRERERA IR SN D, M/ D
BEPH WL TS, ERHEFEIT, SIEEOEFTESIEHLERTORE < @ IZo0
b b (K 5.3-17, 5.3-18),

5.3-17 £ :5|EELEH(24K). 5 :51THHEH(£K)

5.3-18 Z :5|1E@UEH(ZIFER). B 51RO ER G EER)
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g, <A b— M TIE, PERERTESEER TP S Tnd, B 53-19 1%,
TUNTROEBHEBINCART S, 2 BHROFEE 7 —T7 L OMBRN TH 5, H
M —7N0ON— NEERLELRY) r—TNVERRETH5E 1T, BRI O®R P T
DKL T —7 Va0l LTS T (X 5320 : /), 7— 7 VEEREINCIX, Mmool
WIZZRF U Ui HT 5% 5.3-20 : £),

T B0 SE B ey

5.3-20 £:#h 7y —JILOERIE. H:. TRFIIDY
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(3) MrERsR

ZRZE O HPERLEARICIL, R EICHIBSR AR T o T b (X 5.3-21), Wrikeas % T8 CB
mﬁé_kf\%@E%%ﬁ@#é_k@T%éo

B 5.3-21 hEEEHR DMK

5.3.6 {EEBC#REXIE
(1) &g

LX) VEORERERITIZIERERTH Y FERERDND D2HEXZT O FER, BiEd
RAHTICRE S D, BHRICIE, MERER., UIHEEPHW O 5 (M 5.3-22), #wEIFEE
MaERNTWZA, X0 EENHE L OVERERICRAICESHRI DN TV D, BREIEKD
X3 AMRKNTH LD, HRITEFEHOBIEHOr —7 03 Mo 0 | M EMRIL 3 F6 5 8
Lo TWA (K 5.3-23),

531 LA/ BB A A—ICRAERINE A
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B 5.3-23 EEMEEER

(2) SIERAHR

%< DFBEFRITIL, Bl E AR EDL & BEMRBREBHEE D 2 RO 5| AN R S
NTWD, BAEDHETEEOF| AL EDL, T X0 b FTED5| &AL R HEF
EFEDOF &AL TH DX 5.3-24),
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B 5.3-24 {EE5IZ:AHHKR

53.7 FEEXE

EDL Tit, A E 60A ¥ TOFERIZITEAM 2 #, 60A UL EOFEEZFITIL 3 M 4 #
KOG EEELEA L W5 (X 5.3-25),

E 5.3-25 HHAHEEE

LS CETIEEFEEE ORI L OWMEFERE TIERIZE D AL TR A —
T DHELEIZ L 0 FHiwid 20 FERRE L o TV D, ERFmOFERIL, MM G I E o dih
ST OBEFEIZ LV | FEEH oINS 5 2 L2k 5 (X 53-26) 7272 L, BUIRTIX EDL
DOOBAIMKEN 1 AUV RK 4 FHREICHEL 2D O FH B E o [l 813D
72 XY RYIMEIEEENEHTE 2RMICH S, EDL ciAM17m~/I7 FDTF, A
V= A—HDEAEED TNDEN, A — N A—HENRDLIEER T DR E R E X,
AR E U CHEGCEH B E 2 T EZ IR T 5
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® 5.3-26 WA EREDHZH

EDL A4 IF NICiE, fFEEERBRENRE SN TWA(X 5.3-27 : £), A% ICH
%éﬂf:&%ﬁ%ﬁ”&%b@l&éh HBRRICEN SN TV D, BN S F 7 Bk G Bt
B BRI O ERIEN T, LEREHEZRE CHAM éhfw‘é( 5.3-27 : £i),

5.3-27 £ SrEXESRREN. A - HEHEXEDFERIIAR
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5.4

BRDERUVFEDORERRKICHLFER

LX) VEOBLEREICE T 23O BAECHFEEEMOERIZHE W, EIZEHH
BmmmHHl@&gﬁﬁka 2015-2030 FlLE~ A X —7 7 )% 2016 4E EDF |2 &
STRESNTZ, ZO~AX—TF %, DSP DEBHED - DIZLLT 5 HH OER % H
fRL T, mefahiz,

Iﬂmﬁﬂmﬁﬁﬁw BITERE ) O HESF

TE L 7o 4G 0 O et IR ZE BB T D 38 5 D 5 §)

. 1 #E il (1 & T 0 B i 95 i R D S Ak foe)
. %~EX%%®ﬁ%WﬁEﬁk1ﬁﬁﬁ®ﬁﬁ)

BREEEEZEEB LT 7 = n A0

L%s@ﬁ%%ik&%% I, RELSLUTD 4 >0 M AR,
8B R D 72 9 SRt
%m%%%%$—%¢é%%ﬁ@%ﬁ
BAPHRR D% & 72 1T & B P IEMEO B
11kV, 15kV 725 20kV ~DH

DOV AR =77 TlX, ANTELIAS = VU 7, BAYROUTH = VU 7, CHIAH = U 7 ® 3 -5
W25 BN 5 E# BAYROUTH B O£ =) 7ICB T AECER M ~DFEEFEIZHOWTE
N TWd, £ U7 OEEFH B ELZRELFIC AT, 7272 L, EDL O&E& R EDT-
B, R EDOEEFEILER L TV D,
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E5E
BEEDFITHRDIER

ANTELIAS =T ) 7 O EFEHE
ANTELIAS =V 7 ® 2030 £ CTOELRFEFE (X 54-1)E LT, BLF 2

RRZET 6N

5.4.1

Do

1. 477km OBEFEDO r— 7 v OfE - M
2. 11kV. 15kV #72>5 20kV ~DBATIZEEH 256km D 240 7V 2 o — 7 )V HGR
INORREBEEHEIIBLE 244 HAFA RANAIAEN S,
y iy
/T
EDL EDF SCHEMA DIRECTEUR DISTRIBUTION 2030 e S
Py e
( == - -.:; -|.-.“:.-.
! - - - B 2 g oy — Sy
= 5 ARG
7% 74) 2 e
I .. / ,/ / .~‘ -_ .
/ = ..} é““”‘“ = = /.- A\
o =
. _ / * 1/-—/’_ - = Falt
C i LN ? ~
S — N\
A PR % s\
. N s RSN
— —=
¢ 4 -'*"‘" R
= \ ~ N
| e - X ~ i

HH4#4 : EDF Assistance technique Schémas Directeurs Electricité Etude du Grand Beyrouth Phase 3 et 4

E 5.4-1 ANTELIAS TY7 EEREKIER (2030 £f)
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54.2 BAYROUTH I ) 7DHZEHEMHE

BAYROUTH =V 7 @ 2030 £ £ CTO ERFEFIE(X 5.4-2) LT, T2 @iz oh
%o

1. 370km OEEfFD 7 — 7 L OkfE - iR
2. 11kV #E5 20kV ~OBAITIZHE D 200km O 47— 7 )V EER

INORBEHEIIBLZ 180 H A RANRIAENS,

IEMA DIRECTEUR 2030 BEYROUTH |
Systeme de fuseaux et cables secours

SS PINS

Hidl : EDF Assistance technique Schémas Directeurs Electricité Etude du Grand Beyrouth Phase 3 et 4

5.4-2 BAYROUTH TV7 ELERHETER (2030 £)
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5.4.3 CHIAH =Y 7 OREHEBHE

CHIAH =V 7 ™D 2030 FF £ CTOEREEFTHE(X 5.4-3) LT, AT 28R ZFETF N5,
1. 650km OEEAFED 7 — 7 )L OfE - Hgh
2. 11kV. 15kV 75 20kV ~DBATIZHE D 300km D 77— 7 VG

INOMBEEHIIB L Z 270 55 FABRIAEND,

[ SCHEMA DIRECTEUR 2030 CHIAH
Systeme do fuseaux ot cAbles secours

u‘l__.‘..

Hi#t . EDF Assistance technique Schémas Directeurs Electricité Etude du Grand Beyrouth Phase 3 et 4

B 5.4-3 CHIAH )7 EEER#REER (2030 £F)
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5.5

5.5.1

5.5.2

BRABENOODEIHEMNICRLIFR
FEHINICR S8R

BRBHEBEUUCAR 2 B 1T, Mt FE. #k, B KRE < ST 6, HE LFERER
1T% EDL, f#t & g5 RFIZHE S BN AE DSP 2 H - TV 5 (FR 5.5-1),

& 551 BEHEHNOXHIO—

%% | o | FIE N7
gt | DSP BT ~T & BEHE & Fde

1
2 | EHBHTFHY DSP OFT —F N— A ~REHEZ LT S
3 | WEEL7-Fi$HEA E A —/L T EDL ~&%403 5

4 | EDL % — N THREHEZ RE T 5

5 | MEMEICARERENEN DR T D
6

7

8

9

{5 | EDL

REHEZ TTICERB &2 FRE TS

H K F—BEF =" F T u— N LUEERELZHIBIT S
%Y | DSP EDL O HEFTICITEERELZITED

% T & RS & U 5 (i 2 [5])
10 | EDL OAT AHEICHEIN LIcEXE&E2 AT 2
f%1 | EDL | 11 | REFEEIS L IF L2 R ET S

DSP 12 | EDL 2 biERa 2 BB OME 245135

BRERMABED 5N TND AMI 70 7T A TOA~— h A—=FEAJLERICE Y | =FF
gt mEREN 2 B L, REt~ERER, FIEEBOSENRIAEND, — T, B4
IICBE LT, AR O RILNWLEER v o 7 TORENFHTEB Y . EDL O EELD
RERBER E 2o TWD, AW X 2BEXEEORIL WIS LTIE, LN VBUFIC
Ko TR O THEE 06 BRI EICKE THEDORKBIREB SN TV DN, gt
WIUTENTIH ARV, HER ¥ v 7 TOREICK LT, REERMEX vy o=t &
D ERIZ T THERLA D ED BTV 5,

LR ES

EDL (IRt R4 #tNOT —F = NITRE T2, 7 — 2 — % RS S
TR, 2EINICHET D, ~AX —H— L Zouk BEFTICHRBEBINTED, AL—7
H— L EDL AL IFIZFRE SN TWAH (X 5.5-1: /8), XA /L— MEOBEIELIRTIL, EDL
AFEAF O — "B A Z—T Zouk BEFTOYV — "N AL—T Tholz, ~A/L— Mk
DIEFEOBE AL ZFIZHE L TWEIHY A X = — "R I EH o7z,
BIfE EDL A4E IF ICRE SN TWAE AL —T7 =T, 3F DH~ A X —HF— 105 FF]
FATREZR i 23 U TR L= (IK 5.5-1: A) BIEDO A L —T7H—N\(F IREFH IR

5-39 LN/ EB NI —ICRPERINE - HRRE



¥£5F
BB EFICRLER T7AFIL-LiR—bk

TEAN—ACHES LTV D, BN 2 LS TR O FRERLEED R ST
v, Fiz, BENEAFE E AN OBERBICSIZ, 7 7 A ASBHO LR TOR, BRI
LAN 7 =7 AR HNE TN D,

B 5.51 T—4Y—/\(E:#.%H:H)

RIZ, EDL 4 F et 2 fei 3 5, MEHEICAEN BT, EXEHerHi4 5,

EDL #4513, HH LB &%, fEREHRMHAO ) ¥ =28 LT PCIIF U v

n— KL, sfEREZBZHRT D, HEREZBEOFKICIE, TOLAT T FRED %ZI“L’CIEHﬁS‘ED

MEnELBY, 7V X —CREEHEDOT —XDOHLEHNTTDH, RIEBEFZFO TV &7 —

IF C%Z— SNTHEY, LA VEDOBERFELLAINODOEEFHREFTERXO T Y & —
%éhﬂ\é(l 5.5-2), BRIEFEZOEREIL I HoN —FEHIR TS L)

o‘f:&‘o‘O\ SV BICH o THIMZRICEBEICFCUVEEIE S K212 >o T 5,

B 5.5-2 FERES)UA—(E:H.%H:10)
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5.5.3 R
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No Organization Department Position Name
1 |[MoEW Minister Walid Fayad
2 |MoEW Senior Advisor Khaled Nakhle
ex Director General of General
3 |MoEW Directorate of Oil Aurene Fephely
4 |MoEW Technical Department Ahmed Moussaowi
5 |MoEW Electrical Engineer Lamia Hamad
6 |EDL General Director Chairman of Board Kamal F. Hayek,
7 |EDL Regional Distribution Head of Technical Department Jihad Ghadieh
8 |EDL GEX Directorate Head of GEX Directorate Beshou Aliel
9 |EDL Regional Distribution Hgad of Regional Distribution Ghassam Darwich
Directorate
Net Metering Committee and Head .
10 |EDL Study Department of Study Department Rima Assaf
11 |EDL Eclectic Department Head of Electric Nabim elabus
12 |eDL Transmission Network Head of Transmission Network Ramzi El Dobeissy
Department Department
13 |EDL Beirut Department and AMI |Head of Beirut Department and AMI |Tarek Mausow
14 |EDL Study Department Head of Study Department, Study 1o £
Directorate
15 |EDL Hydropower Plants Head of Hydropower Plants Faoli Bon Khsam
Department Department
16 |EDL Distribution (Beirut and ML) |162d Of Distribution (Beirut and ML) |\ i1 Moussa
Directorate
17 |epL Studies and Planning Head of Studies and Planning Ghada Charfouni
Department Department
18 |EDL Statistics and Information [Head of Statistics and Information Gladys Daru
Department Department
19 |EDL Transmission Directorate | Transmission Director Rabih Daou
20 |EBRD Merhi, Firas
21 |LRA Hydropower Department Ghassam Gesran
22 |LRA Governance Department  [Head of Governance Department Nassim Asou Hamad
23 [LRA General Director and Head of Board [Sami Alawieh
24 LCEC:Lebanese Qenter for President of the board Pierre El Khoury
Energy Conservation
25 |Word Bank Leader for Infrastructure Senior Energy Specialist Alexis Made lain
26 |USAID Senior Local Development Sana Saliba Khoury
Specialist
27 |USAID Program Management Specialist Rana Helou
28 |UNDP Energy & Environment Programme Manager Jihan Seoud

29

JICA Lebanon

Zeina Khalaf Helou




No Organization Department Position Name

30 [JICA Jordan Office Chief Representative Junji WAKUI

31 |Embassy of Japan in Lebanon Ambgssadqr Extraordinary and MAGOSHI Masayuki

Plenipotentiary

32 |[Embassy of Japan in Lebanon First Secretary YAMAGUCHI Maki

33 [EBML Technical Director Ghada Rida

34 ([EBML Tony Zoghby

35 |EDL La Kadischa Abdel Rahman Mawas

36 |EDL La Kadischa Bassem Khayat

37 |NLWE (North Lebanon Water Director General Khaled Obied.
establishment.)

38 NLWE (North Lebanon Water Technical/Investment Director Gaby Nasr

establishment.)

39 |EDL Distribution Directorate Regional Distribution Directorate Gibran Magraani
40 |KVA (DSP) Project Manager for DSP project Mohammad Kater;ji
41 |KVA (DSP) Construction Engineer Bilal Shaaban

42 |IMRAD (DSP) Project Director Kassem Bazzi
43 |MRAD (DSP) Board Director Mohamad M

44 |BUS (DSP) Contract Manager Sayed Abbas

45 INEUC (DSP) Project Manager for DSP project Joseph Semaan
46 |INEUC (DSP) Head of Energy Carla Aoun

47 |INARA (GT Global) Vice President David Fernandes
48 |INARA (GT Global) Chief of Party Nadia Alami

49 |INARA (GT Global) Infrastructure Technicala Lead Amid Sahyoun
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IREEH Y X b (B1REMSD)

No. Name

001 Policy paper 2019 English

002 |Intermediary Report LENCC Rev 3

003 |Least Cost Generation Plan Report 24 11 2021 1
004 [finalrapportmasterplanupdatev9.

005 [2016-12-SDGrandBeyrouth Etude Schéma Directeur EDF IN V1
006 [Annexe 1 Plan semi géographique fuseaux Antelias
007 [Annexe 2 Antelias Schema directeur 2030 géographique
008 |Annexe 3 Plan semi géographique Beyrouth

009 |Annexe 4 Plan semi geographique Chiah

010 [Decon Int. Letter no. 18 dated 5-3-2020
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Purposes of Data Collection Survey

The purposes of this Data Collection Survey are

» to collect basic information on the current status and identify
Issues in relation to the electricity power sector reform; and

» to facilitate discussions and consensus building between the
Lebanese counter parties and JICA on a clear direction of the
technical cooperation planned in the following phase.



Three Main Pillars of Scope of Work

The three main pillars of scope of work are

1. to organize information on formulating a detailed plan of the technical
cooperation (T/C) “Project for Strengthening Institutional Capacity to
Develop Integrated Electricity Master Plan”,

2. to collect information on and conduct pre-feasibility study of
rehabilitation of existing hydropower generation facilities under the
MoEW, and

3. to collect information on and conduct pre-feasibility study of dedicated
transmission lines to water treatment facilities.



Schedule of Survey

I
e — e T e e

Field Survey

Questionnaire A

Project for Strengthening Institutional
Capacity to Develop Integrated .
Electricity Master Plan (IEMP)

Rehabilitation of hydropower
generation facilities

Dedicated lines to water treatment
facilities
Reports Alc/R /R A Df/RA FIRA

IcR: Inception Report, It/R: Interim Report, Df/R: Draft Final Report, F/R: Final Report

v
We are here.




Member List of JICA Study Team

Project Management Group
Chief Consultant .~ Deputy Chief Consultant .~
J“L Power Development Plan Power Development Plan
v Kenichiro YAGI Sho SHIBATA J
‘L Q. )

Hydroelectric Power Transmission|| Environmental and

Power Grid System | | Power Grid System | | Power Grid System Renewable Economic and Power Generation and Substation Social
(Transmission) (Distribution 1) (Distribution 2) Energy Financial Analysis (Rehabilitation (Planning and Considerations /
Planning) Design) Coordinator
Kiyotaka Kei Keisuke Takao Fukashi Itsuro Kazuo Hiroki

UENO OoTSuU MORITA SARUHASHI KUMURA MIYATA MURAI YAMAGUCHI




Interface with the Both Counter Parties 1
| Avessotowperise | et | weew | el | Remme

Chief Consultant ./ Kenichiro
Power Development Plan YAGI
Deputy Chief Consultant / Sho
Power Development Plan SHIBATA

Renewable Energy S All-?lil(-la:SHl

Power Grid System Kiyotaka

(Transmission) UENO

Power Grid System e .OTSU’

s Keisuke
(Distribution) MORITA

5 LCEC: Lebanese Center for Energy Conservation

Dr. Khaled Nakhle

Dr. Ahmad
Ms. Lamia

LCEC
Mr.Pierrre El Khoury,
Director General

Mr. Jihad Ghadieh

Generation department
Mr. Bshara Etieh
Mr. Fadi Abo Khouzam

Hydropower Department
Mr. Fadi Abo Khozam *1

Transmission Department
Mr.Rabih Daw, Transmission Director
Mr.Ramzi El Dobeissy, Head of Transmission

Department

Study Directorate Integrated
Ms.Raja EI-Ali, Head Electricity Master
Mr. Rima Assaf, Net Metering Committee Plan (|EMP)

and Head of Study Dep.

Distribution (Beirut and ML) Directorate
Mr.lbrahim Moussa: Head

Regional Distribution Directorate
Mr.Ghassam Darwich: Head

Beirut Division and AMI

Mr.Tarek Mausow: Head




Interface with the Both Counter Parties 2

Experts in MoEW and

Areas of expertise e
P JICA Study Team Related organization

Economic and Financial Fukashi
Analysis KUMURA

Litani River Authority

Dr.Sami Alawieh Hydropower Department
Hydroelectric Power Generation Itsuro Mr. Fadi Abo Khozam ™1 Rehabilitation of
T . Kadisha River .
(Rehabilitation Planning) MIYATA Mr. Abdel Rahman Mawas hydropower generations

Eng. Basem Khayat

EBML
Ms.Ghada rida, Technical
Power Transmission and Kazuo Director Dedicated lines to water
Substation (Planning and Design) MURAI treatment facilities

EBML: EBML Water of Beirut and Mount Lebanon



Rehabilitation of Hydropower Generation Facilities



Rehabilitation of Hydropower Generation Facilities

Specifications of Hydropower Plants Existing Hydropower Plants Location

Rated
Company | Capacity Result of March Mission

River

System

Litani Litani Water 199 Operated by LRA (Litani River Authority).
Authority (Meeting with LRA in Beirut on 21" March)
Kadisha Operated by Kadischa-EDL.
Kadisha Company 22 (Meeting with Hydropower Department of EDL
(EDL owned) headquarter on 20" March)
Al A Bargd UNDP is under study to renovate the facility.
concession 17

: : "
Bared (EDL owned) (Meeting with UNDP on 21t March)
Nahr Nahr lbrahim

: o) IPP.
Ibrahim Company 34 perated by

River
Safa MCC is preparing to renovate the facility. River Catchment i
spring EDL 13 (Meeting with USAID on 24t March) = HuroclecticPower Plant | of

8

Litani and Kadisha are selected as the candidate sites for site survey on June 2023.



Rehabilitation of Hydropower Generation Facilities

Hydropower Plants in Litani-Awali River

Ritani River

Max. 22 m3/s

Markabi HPP

Awali HPP &7
Markabi (Abdel A :

Quaraoun
Dam

River Catchment
N (m| Hydroelectric Power Plant
— \Naterway

Tunnel from Litani
to Awali River

Awali River Awali HPP
 Hvall HPP

River inflow from Awali River




lities

Annual Precipitation [mm/yr], River Inflow [m3/s], and Energy Production [GWh/yr]

Rehabilitation of Hydropower Generation Fac
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Rehabilitation of Hydropower Generation Facilities
Site Visit to Qaraoun Dam/Markabi Hydropower Plant (June 12th, 2023)/Litani

—— —
T
T

Qaraoun Dam [ Discussion with L

» Confirmation on Data and Site Situation of Qaraoun Dam

» Site Visit for Current Conditions of Facilities in Markabi Hydropower Plant
» Explanation of Analysis Result for 10 Year Operation Data (Generation/Operating Hours) to LRA

» Discussion/Recommendation on Rehabilitated Facilities and Critical Components requiring Upgrade

11



Rehabilitation of Hydropower Generation Facilities
Site Visit to Joun & Awali Hydropower Plants (June 13th, 2023)/Litani

'

b

el

f

- | Turbine /Generator in Joun HPP B Discussion with LRA

ks

T
R Ry

» Confirmation on Configuration of all Hydropower Plants in Litani River
» Site Visit for Current Conditions of Facilities in Joun & Awali Hydropower Plants
» Explanation of Analysis Result for 10 Year Operation Data (Generation/Operating Hours) to LRA

» Discussion/Recommendation on Rehabilitated Facilities and Critical Components requiring Upgrade

12
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Rehabilitation of Hydropower Generation Facilities
Scope of Rehabilitation Works for Hydropower Plants in Litani

Critical Components requiring upgrade (by LRA)

Name of Hydropwer Plant
Equipment/Parts Common Facility
o) New Governor systems for Two (2) Francis Turbines and related mechanical o) New SCADA System for Two 82) units, New High Voltage Substation
Unit 1 and electrical equipment (existing one since 1995) 66kV and Medium Voltage Substation 15kV (existing one since 2000)
MARKABI HPP o
36MW (2 x 18MW) (2) New Protection Systems for Three (3) lines 66kV (existing one since 1962)
Vertical Francis Turbine
Original Manufactrer: Andriz Hydro (3) New 400VAC Distribution Panel
Unit 2
(4) Two (2) New Inlet Valves (Bi-plane Valves) (Optional Item)
o New Governor systems for Three (3) Pelton Turbines each)and related o) New SCADA System for Three (3) units, New High Voltage Substation
Unit 1 mechanical and electrical equipment (existing one since 1995) 66kV and Medium Voltage Substation 15kV (existing one since 1965)
2) Ne\.zv ?rotectlog Systems for Thre (3) Generators (45SMVA each) (2) New Protection Systems for Six (6) lines 66kV (existing one since 1965)
(existing ones since 1965)
AWALI HPP 3) New Automatic Voltage Regulators (AVR) for Three (3) Generators
108MW (3 x 36MW) Unit 2 ~7 (45MVA each) (existing ones since 1995)
Vertical 5 Jet-Pelton Turbine @ New Protection Systems for Thre (3) Step-up Transformers (45MVA each)
L. ) o (existing ones since 1965)
Lo b en e (D el ) New Runners for Three (3) Pelton Turbines each) and Rehabilitation of
Turbine Nozzles
Unit 3 | (6) Maintenance of Three (3) Inlet Valves
New Governor systems for Two (2) Francis Turbines and related mechanical . .
Unit 1 €)) and electrical eql}:ipment (existing( o)ne since 1995) (1) Two (2) New Inlet Valves (Bi-plane Valves) (Optional Item)
JOUN HPP nt
48MW (2 x 24MW) (2) Maintenance of Two (2) Generators
Horizontal Francis Turbine 3) Maintenance of Two (2) Inlet Valves (Spherical Valves) including
Original Manufacturer: Voith/Siemens Hydro Unit2 |~ replacement of sealing materials
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Rehabilitation of Hydropower Generation Facilities

Kadisha River (Nahur Abu Ali)

[ Becharre HPP . ‘
| Mar Lichaa HPP |

Blaouza HPP |

New Abu-Ali HPP |
Potential? J
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Rehabilitation of Hydropower Generation Facilities

Annual Power Generation (GWh)
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Rehabilitation of Hydropower Generation Facilities
Site VISIt to BecharrelMarl Lichaa Hydropower Plants (June 15th 2023)/Kad|sha

Additional New Turbine/Generator
of Becharre HPP

» Explanation of Analysis Result for 10 Year Operation Data (Generation/Operating Hours) to Kadisha
» Confirmation on Configuration of all Hydropower Plants in Kadisha
» Site Visit for Current Conditions of Facilities in Becare & Mari Lichaa Hydropower Plants

> Discussion on Rehabilitated Facilities

16



Rehabilitation of Hydropower Generation Facilities
Site VISIt to BIaouzalAbu-All Hydropower Plants (June 16th, 2023)/Kadisha

Uprating New Turbine/Generator
of Abu-Ali HPP

Kousba Substatlon

= Turblne/Generator of Blaouza HPP

D =~ = e o

» Site Visit for Current Conditions of Facilities in Blaouza & Abu-Ali Hydropower Plants
» Discussion on Rehabilitated Facilities

> Visit Kousba Substation for Confirmation of Network System in Kadisha Area

17
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Rehabilitation of Hydropower Generation Facilities
Rehabilitated Facilities for Hydropower Plants in Kadisha

Name of Hydropwer Plant

Rehabilitation executed

Critical Components requiring upgrade (by Kadisha)

Year

Equipment/Parts

Common Facility

Equipment/Parts

Common Facility

Unit 1

Original Facilities (No Regabilitation)

Rehabilitation of Units:
Starting Date : March 6. 2014

Major Electrical Facilities and related equipment already
rehabilitated (except Unit 1)

- Shortage of Spare Parts
- Battery Facility (110VDC)

2014 ‘New Turbine Runner I'nishing Date : December 15, 2014
BECHARRE HPP Unit2 | 2014 {New Inlet Vlve and Qil Pressure Supply System - New Common Control Panel
- New Overhead C 12:5T+2T
3.44MW 2014 ‘New Unit Control Panel & ew Overhead Crane ( )
One (1) New lurbine Runner (spare)
@2x0.8MW +1x 1.'81 ™W) 2014 Additional: New Vertical 4-Jet Pelton Turbine
Pelton Turbine - /Gnenerator (Uprating 1.844kW) :GUGLER
Unit 3
@aasena) | 2014 {New Inlet Valve and Oil Pressure Supply System
2014 iNew Unit Control Panel
1996 New Turbine Runner Rehabilitation of Units: Major Electrical Facilities and related equipment already |- Shortage of Spare Parts
5 . Starting Date : July 15, 2014 15 _ 15 VD
Unit 1 _2:1)41s New Inlet Valve and Oil Pressure Supply System Fuishifg Date - Fczruary 25.2016 rehabilitated. Battery Facility (110 C)
23:}15 " INew Unit Control Panel - New Common Control Panel
bi - New Overhead Crane (16T | 2T)
MAR LICHAA HPP 1996 New Turbine Runner * Two (2) New Turbine Runners (spare)
3.12MW (3 x 1.04MW) Unit 2 '2;41 s New Inlet Valve and Oil Pressure Supply System
Pelton Turbine Zgéis " 'New Unit Control Panel
1996 ‘New Turbine Runner
] 2014 - .
Unit3 | 7, © -~ ‘New Inlet Valve and Oil Pressure Supply System
Zgéis " 'New Unit Control Panel
2:’(‘)416 " ‘New Turbine Runner Rehabilitation of Units: Major Electrical Facilities and related equipment already |- Shortage of Spare Parts
So1a T Starting Date : July 15. 2014 1 _ 1 VD
Unit 1 _2:1)41s New Inlet Valve and Oil Pressure Supply System l-'uishifg Date - l-‘czruary 25.2016 rehabilitated. Battery Facility (110 C)
202:;: ¢ New Unit Control Panel - New Common Control Panel
2014 - R * New Turbine Runncers (sparc)
BLAOUZA HPP 2016, New Turbine Runner
8.4MW (3 x 2.8MW) Unit 2 22;4] s New Inlet Valve and Oil Pressure Supply System
Pelton Turbine 202:;:6 " 'New Unit Control Panel
22;416 " ‘New Turbine Runner
Unit 3 22;4] s New Inlet Valve and Oil Pressure Supply System
22;16 " 'New Unit Coontrol Panel
Unit1| -- Original Facilities (No Regabilitation) Rehabilitation of Units: Major Electrical Facilities and related equipment already |- Shortage of Spare Parts
205 e rbine R Starting Date : March 6. 2015 rehabilitated (except Unit 1) - Batery Facility (110VDC)
2018 ew lurbme Kunner Fnishing Date : November 28, 2018
ABU-ALI HPP Unit 2 22;5, s New Inlet Valve and Oil Pressure Supply System - New Common Control Panel
5 - > 25
7. 48MW 2015 " New Unit Control Panel New Overheac_i Crane (257)
= 2018 * Two (2) Turbine Runner (spare)
@22 Il ?" RIRAY) 2015 - |New Vertical 4-Jet Pelton Turbine /Gnenerator
Pelton Turbine 2018 |(Uprating 3.639kW) :GUGLER
Unit 3 22;51 s " \New Inlet Valve and Oil Pressure Supply System
2015 -

2018

New Unit Control Panel




Rehabilitation of Hydropower Generation Facilities

Implementation Schedule of Rehabilitation Works for Hydropower Plants in Litani

Implementation Schedule for Markabi HPP

Month
Name of HPP Equipment/Parts Remarks
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1S 16 17 18 19
Unit 1 New Governor system for Francis Turbines and related
11 . . . rocureme N i f: i i v
mechanical and electrical equipment 8 Design/ ing/Delivery
. New Governor system for Francis Turbines and related (o —

Unit 2 R . . Procurement N . ’ —
mechanical and electrical equipment Design uring/Delivery llati

Unit 1 New Inlet Valve (Bi-plane Valve) (Optional Ttem) Prochremen e O I S SO Ay

Design/M f: ring/Delivery 1 Tati
. |
MARKABIHPP | Unit2 New Inlet Valve (Bi-plane Valve) (Optional Ttem) Procuremen Desiom/ o —
esign/ ing/Delivery 1 ati
New SCADA System for 2 units, New High Voltage Substation | mmms
. . Procuremen — —— —
66kV and Medium Voltage Substation 15kV D g/Delivery Installation
. . L R R IR IR
Common  New Protection Systems for 3 lines 66kV Procuremen R A R
Design/h ing/Delivery Installation
L/

New 400VAC Distribution Panel Procurement DesignManufacturingDelivery " gaingon




Rehabilitation of Hydropower Generation Facilities

Implementation Schedule of Rehabilitation Works for Hydropower Plants in Litani
Implementation Schedule for Awali HPP

Month
Name of HPP Equipment/Parts Remarks
1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 19
. New Runners for Pelton Turbines and Rehabilitation of L .
Unit 1 R Pr - n n Original Manufacturer
Turbine Nozzles g/Delivery
. New Runners for Pelton Turbines and Rehabilitation of - .
Unit 2 ) — Original Manufacturer
Turbine Nozzles o Design/Manufacturing/Delivery ¥
. New Runners for Pelton Turbines and Rehabilitation of . .
Unit 3 R Pr —— Original Manufacturer
Turbine Nozzles Design/Manufacturing/Delivery .
Original Manufacturer
Unit 1 Maintenance of Inlet Valve Procurement e e s e el e el el iy Bl S Same timing with installation of Unit 1
Design/; ing/Delivery i runner/repairing turbine nozzles
Original Manufacturer
Unit 2 Maintenance of Inlet Valve P SEEEREEE® _. EmEm _. = . EEEEEEEREEEER — Same timing with installation of Unit 2
Design/ g/Delivery i runner/repairing _turbine nozzles
Original Manufacturer
Unit 3 Maintenance of Inlet Valve Procurement FEEEEEEEEREESAEEEEESEEEEEREEERAEE Same timing with installation of Unit 3
Design gheTvery i runner/repairing turbine nozzles
Unit 1 New Automatic Voltage Regulator (AVR) for Generators
1] P . . . "
(45MVA) Design, ing/Deliver
Unit 2 New Automatic Voltage Regulator (AVR) for Generators -
(45SMVA) Procuremen Desig ing/Dblivery -
Automati 1 R lator (AVR) for Generator
/AL ETED Unit 3 New Automatic Voltage Regulator (AVR) for Generators " ‘ . - -
(45MVA) ign a/Delivery
Unit 1 New Protection System for Generator (45SMVA) P " img/Dlivery
Unit2 New Protection System for Generator (45MVA) Procuremen — —— -
Unit 3 New Protection System for Generator (45SMVA) P " . -
ing/Deliver
Unit 1 New Protection Systems for Step-up Transformer
(45MVA) Procuremen
. New Protection Systems for Step-up Transformer
Unit 2 ¢ yst tep-up lra P -
(45MVA) i ing "
Unit 3 New Protection Systems for Step-up Transformer -
) (45MVA) - i facturing/Deliver
New SCADA System for Three (3) units, New High Voltage p——
Substation 66kV and Medium Voltage Substation 15kV Design ing/Delivery Installation
Common
New Protection Systems for 6 lines 66kV Procurement Desi : "
esign, ing/Delivery




Rehabilitation of Hydropower Generation Facilities

Implementation Schedule of Rehabilitation Works for Hydropower Plants in Litani

Implementation Schedule for Joun HPP

Name of HPP Equipment/Parts Month Remarks
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Unit 1 New Governor system for Francis Turbine and related I)—__
mechanical and electrical equipment o Design/Manufactuting/Delivery Installati
Unit 2 New Governor system for Francis Turbine and related I ——

mechanical and electrical equipment Design/Manufacturing/Delivery

. Maintenance of Inlet Valve (Spherical Valve) including | s—mm—ms m—" - .
Unit 1 . . Procureme n Decion/N ine/Deli Original Manufacturer
replacement of sealing materials CliVery  pgtalation

Maintenance of Inlet Valve (Spherical Valve) including e —

Unit 2 . . Procurement I . . Original Manufacturer
replacement of sealing materials Design ingDelivery  nstallati
JOUN HPP
———
Unit 1 New Inlet Valve (Bi-plane Valve) (Optional Item) Procurement o/ Manufacturine/Deli —
Design, ing/Delivery Installation
———
Unit2 New Inlet Valve (Bi-plane Valve) (Optional Item) Procuremen Design/Manufaturing/Delivery hotallaipn
———
Unit1 Maintenance of Generator Procuremen . R Original Manufacturer
g/Delivery Installation
———
Unit2 Maintenance of Generator Procurement — Original Manufacturer

Design/Manufacturing/Delivery Installation




Rehabilitation of Hydropower Generation Facilities

Estimated Cost of Rehabilitation for Hydropower Plants in Litani River

JPY/USD= 148
Estimated Cost Estimated Cost
Name of HPP Equipment/Parts .
UsD cquivalent to K-JPY
Unit 1 New Governor system for Francis Turbines and related mechanical and electrical equipment 200.000 118.400
Unit2 New Governor system for Francis Turbines and related mechanical and electrical equipment ’ B
Unit 1 N Inl 1 Bi-pl 1 ional T
n?t ew Inlet Valve ( 1 plane Valve) (Opt?on'l tenl) 470.000 69.560
Unit 2 New Inlet Valve (Bi-plane Valve) (Optional Item)
MARKABI HPP R R . - .
New SCADA System for 2 units, New High Voltage Substation 66kV and Medium Voltage Substation 15kV 2,500,000 370,000
Common New Protection Systems for 3 lines 66kV 350,000 51,800
New 400V AC Distribution Panel 200,000 29.600
TOTAL for MARKABI HPP 4,320,000 639,360
Unit 1 New Runners for Pelton Turbines and Rehabilitation of Turbine Nozzles
Unit2 New Runners for Pelton Turbines and Rehabilitation of Turbine Nozzles 3,900,000 577,200

Unit 3 New Runners for Pelton Turbines and Rehabilitation of Turbine Nozzles

Unit 1  Maintenance of Inlet Valve
Unit 2 Maintenance of Inlet Valve 900,000 133,200
Unit 3 Maintenance of Inlet Valve

Unit 1 New Automatic Voltage Regulator (AVR) for Generators (45MV A)
Unit 2 New Automatic Voltage Regulator (AVR) for Generators (45MV A) 750,000 111,000
Unit 3 New Automatic Voltage Regulator (AVR) for Generators (45MVA)
Unit 1 New Protection System for Generator (45SMV A)

Unit 2 New Protection System for Generator (45MV A) 300,000 44,400
Unit 3 New Protection System for Generator (45MV A)

Unit 1 New Protection Systems for Step-up Transformer (45MVA)

AWALI HPP

Unit 2 New Protection Systems for Step-up Transformer (45MV A) 300,000 44,400
Unit 3 New Protection Systems for Step-up Transformer (45MVA)
Common New SCADA System for Three (3) units, New High Voltage Substation 66kV and Medium Voltage Substation 15kV 5,000,000 740,000
New Protection Systems for 6 lines 66kV 600,000 88.800
TOTAL for AWALI HPP 11,750,000 1,739,000
Unit 1 New Governor system for Francis Turbine and related mechanical and electrical equipment 200.000 118.400
Unit 2 New Governor system for Francis Turbine and related mechanical and electrical equipment ) B
Unit 1 Maintenance of Inlet Valve (Spherical Valve) including replacement of sealing materials 900.000 133.200
Unit 2 Maintenance of Inlet Valve (Spherical Valve) including replacement of sealing materials ’ 3
JOUN HPP Unft 1 New Inlet Valve (B%-plane Valve) (Opt%onal Item) 500.000 74.000
Unit 2 New Inlet Valve (Bi-plane Valve) (Optional Item)
I]nfl 1 Mafntenance of Generator 250.000 37.000
Unit 2 Maintenance of Generator
TOTAL for JOUN HPP 2,450,000 362,600
Total Cost of Rehabilitation Equipment/Parts (A) 18,520,000 2,740,960
Engineering Cost for Consultancy Services (B) 1,300,000 192,400

TOTAL COST (A + B) for Litani River 19,820,000 2,933,360
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Rehabilitation of Hydropower Generation Facilities

Estimated Cost of Rehabilitation for Hydropower Plants in Kadisha River

JIPY/USD=— 148
This is the list of Spare Parts for all 4 Hydro Power Plants FOR 4 YEARS
. Oty Total Cost Total Cost
Pos Description USD Equivalent to K_JPY
1 |Phoenix contact : power supply QUINT -PS/1AC/24DC/20 Rectifier Order -WNo 2866776 4 4.500 666
2 NIVELCO Water level overvoltage protection unit (Nivopress NAA-102-0 Protection IP65) 6 2.200 326
3 |Simens sentrom PAC 3200 LCD 96X96 MM 2 2.500 370
4 |Simens PAC profibus DP sentrom FROM pac 3200 /4200 2 1.600 23
5 |MTS Sensors : Temposonic E- Series 17 cm 4 13.000 1.924
7 MTS Sensors : Temposonic E- Series 20 cm 4 13.000 1.924
8 |MTS Sensors : Temposonic E- Series 24 cm 8 26_000 3.848
9 |MTS Sensors : Temposonic E- Series 25 cm 4 13.000 1.924
10 |MTS Sensors : Temposonic E- Series 35 cm 4 13.000 1.924
11 |HAINZL: Breathing Filter 5 1.000 148
12 |HAINZL: Pressure Filter 5 4_.000 592
13 |[HAINZL: Return Line Filter 5 1.500 222
14 |HATINZIL: Filter element 0150 10 2.300 340
15 |HAINZL: Filter element 0060 10 2.300 340
16 | for BLAOUZA., MAR LICHAA. BECHAREE o 21,000 3.108
17 |Brakes for unit 3 - BECHARRE ( Brake caplier and disc ) 1 7.000 1.0306
18 |Brakes for unit 3 - ABOU ALI ( Brake caplier and disc ) 1 9_000 1.332
19 |WVaristor 3 3.500 518
20 |Owervoltage arrestor 3 3.500 518
21 |Schneider Electric: RMICV60BD - 24 VDC 2 2.000 296
22 |[Schneider Electric: RMCAGIBD - 24 VDC 2 2.500 370
23 |Iskra SQO0214 [&) 12.000 1.776
24 |WOODWARD Synchronizing System SPM-D 6 35.000 5.180
25 Sets of batteries 110 WV DC-58 batteries 2V 4 235.000 34780
26 Sets of charger 110 W continue 4 210.000 31.080
27 |Phoenix contact : PLC-BSC-24 DC/21 ORD.-NO:29 66 016 INPUT:UN= 24VDC 50 1.500 222
28 |Electro valve unit 3 - Abu-Ali HPP 2 10.000 1.480
29 |Needle for old turbine at Abu-Ali HPP 4 135.000 19,980
786,900 116,461
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Rehabilitation of Hydropower Generation Facilities

Summary of Estimated Cost of Rehabilitation for HPPs in Litani & Kadisha Rivers

JPY/USD= 148
Name of HPP TotaTl Cost .Total Cost Remarks
USD Equivalent to K-JPY
T SR et
MARKABIHPP 4,320,0000 . 639,360 Including replacement of Inlet Valve (Optional Item)
AWALLHPP 11,750,000 1,739.000f
.JOUN HPP 2.450.000 362,600|Including replacement of Inlet Valve (Optional Item)
Engineering Cost 1,300,000 192.400
Total (for Lirani River) 19.820.000 2,933,360
Kadisha River ol A
4 HPPs e
(Becharre, Mar Lichaa. Blaouza, Abu-Ali) 786,900 116,461 for Spare Parts and Auxiliaries
Grand Total 20,606,900 3,049,821
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Rehabilitation of Hydropower Generation Facilities

Contribution of Rehabilitation to Hydropower Plants
in Litani & Kadisha Rivers

(1) Increase of Operating Factor (Operating Hours) and Capacity Factor
(Power Generation) will be expected for the hydropower plants after
the rehabilitation.

(2) Efficient Usage of Installed Capacity cannot be expected for the
hydropower plants due to shortage of water, even if the rehabilitation
is implemented.
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Dedicated lines to water treatment facilities



Water Treatment Facility at EBML

Result of discussion with EBML

Confirming the priority based on the list of all 162

facilities provided by EBML,
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»7 » 8 locations (14 facilities) were selected as high priority




Water Treatment Facility at NLWE

Result of discussion with NLWE Site Survey
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» 3 locations (5 facilities) without dedicated lines were selected as priority
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What was confirmed during the facility visit

We visited each water treatment facility and confirmed the following.

» There is no time to pump up because the power can only be received for a maximum 4 hours a day.
< -2 It was confirmed that facility with a dedicated line could operate all day.

» They have a generator installed but it's not working.
» There are no particular problems with the power receiving equipment.
» There is not enough land for solar panel installation.

We also visited the substation separately and confirmed the following

» At the substation, power is turned on and off by feeder unit, so the problem is not due to equipment
defects on the substation side.




Provisional evaluation of countermeasures

Potential countermeasures

Countermeasures Assessment on Survey

i) New installation of a dedicated power
lines from the nearest substations

ii) Refurbishment of transmission and
substation facilities

iii) Setting priority feeders with
frequency relays at existing substations

iiii) Installation of dispersed power
sources utilizing solar power, etc. within
water treatment facilities (diesel
generators are also available as an
option)

Recommendation

(Actually adoption and usefulness can be
confirmed)

Unacceptable

(The cause is not the problem of facilities,
but the operational status of the feeder
itself)

Unacceptable

(The feeder is turned on and off depending
on the Substation staff)

Unacceptable

(There is not enough free space for utility
scale solar park in each facility.)

(A diesel generator is installed but cannot
be operated due to high fuel prices)

----- iii) Feeder Prioritization
éé o Lw
facility

Image of transmission (distribution) lines

i) Refurbishment
of TUSS
facilities

1) new power line

substation
iv) Installation of dispersed
power supply
. “water
: PU  wreatment
¢ battery|

Imagé of dispersed power supply



Cost Estimation (Procedure)

Price for Dedicated line

(Flow of cost estimation

Step 1

- 2 PS at Beirut
- 3 Places at Tripoli

Step 2 (If necessary

- Priority Facilities in EBML

Project Quotation
Estimated
Code Mem Unit o ity Wnit Price
17 [Supgply And instal - 28k MV A L) 20000 &0 08
cable 3 5 240 men2
513 [Supply And instal - Termination Ke - | No. 200 06,64 19035 | P90 e i
[nbarmal 70 - 120 a2 S | hoo e 19135
£146  [Supply And insiad - 24 KV No. 100 298580 2,965 60
sectionalkzing swich- SFE gas 00 18.7
£139  |Excavation of standard trench m 160.00 15.00 2,400.00
(0. Gerxld Bm), iransport of surpius sod 00 2065 80
ard Claaring of the vicnily
S140 [N works for ench back filing m 160.00 250 3,600.00 | hoo 18.00
inchuting re-instatement of wages
s pavmmmants biocks and asprat
v choarung of the viciny o road o 720000
[T e LT ] 10 nemodsurmant afier Gross Amaunt:
this offer s, hesulore VAT:
Net Amount Gross Ameunt o
VAT 57457
Net Amount 9,320.24
Table 5. | ‘Construction of Distribution Facilifies (Revised)
Unit Price
Ttem No. Description Unit Qty cos Tost & Total Price
Comm
5.117_|24kV MV Cu cable 3 x 120 mm® m 24,500 49.54 8.03 1,410,438.98 Unit Price
5.118 |24kV MV Cu cable 3 x 240 mm’ m 75,000 85.20 13.77 7.423.018.41 Qty cos Inst & Total Price
5119 [24kV MV Al cable 3 x 185 mm’ w 24700 2173 1033 | 939962381 55000 26 e aiaa
$.120 24V MV Aleable 33 240 mn? m 88,000 3134 1377 2,000,000 265 048 6252.804.57
5.121 |24kV MV Al cable 3 x 400 mm’ (installation only) m 14,000 22.95 321,324.54
5.122_[Cable Joins (inel. ferrules) for Cu 35 nn o 30 2378 | 6L 5,546.76
5.123_[Cable Joits incl. ferrules) for Cu 70 mm’ No. 100 21099 | 6L1l 3021057
5.124 _|Cable Joints (incl. ferrules) for Cu 120 mm’ No. 180 24673 61.11
5.125 | Cable Joints (incl. ferrules) for Cu 240 mm’ No. 360 304.11 91.67
5126 _|Cable Joints (incl. ferrules) for Al 185 mm” No. 120 218.04 91.67 50 18591 88.36 13,713.67
5.127 | Cable Joints (incl. ferrules) for Al 240 mm’ o. 400 25247 9167 50 22378 10673 16,525.26
- 600 30583 | 12509 | 25855149
5.128 _|Cable Joiats (incl. ferrules) for Al 400 mm’ No. 60 29263 91.67 50 576.09 153.35 36.471.87
5.129 | Termination Kit - Internal 35 - 50 mm” No. 3.600 137.71 91.67 825.764.32 50 687.98 153.35 42.066.35
5.130 |Termination Kit - Internal 70 - 120 mm® No. 300 137.71 68,813.69 100 842.90 17233 101,523.25
5.131 | Termination Kit - Internal 120 - 240 mm’ No. 150 172.14 39,570.99
Poles including all accessories, performing associated
network operations_and civil works as per i
5.30 | Concrete Pole No. 400 1311.69 32215 653.537.26

During the survey period, several materials
related to cost estimation are obtained.

At the previous wrap-up meeting,
implementation of Step3 was not required.




Cost Estimation (

(Result of cost estimation)

2PS at Beirut)

Name

District

Method

Length
(km)

Unit Cost
(USD/km)

Total Cost
(USS)

P8

Bourj Abi Haydar

Tallet El Khayat

Beirut

Underground
Cable

0.36

020

ref. quotation

44000

22,000
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Update Quotation

Bourji Abi Haydar

Unit Price
Item No. Description Unit Qty TSt & Total Price
cos
Comm
5120 [24KVMV Al cable 3 x 240 mm’ m 360 31.84 13.77 16,419.54
Termination Kit - Internal 70 - 120 . _ ~
5.130 2 No. 2 137.71 91.6 458.76
mm’
Termination Kit - Internal 120 - -
5.131 N No. 2 172.14 91.67
240 mm"~
AT i L
5146 24 KV sectionalizing switch - SF4 No. 3 3.021.02 104.06
gas
Excavation of standard trench
5.139  |(0.6mx0.9m), transport of surplus m 320 0.00 13.89 4,443.46
soil and cleaning of the vicinity
All works for trench back filling
including re-i of wages
5.140  |and pavements blocks and asphalt, m 320 0.00 27.77 8,886.92
and cleaning of the vicinity for
road
Gross Amount $39,583.93
VAT $3,958.39
Net Amount $43,542.32
Unit Price
Ttem No. Description Unit Qty st & Total Price
cos
Comm
5.120 24KV MV Al cable 3 x 240 mm* m 200 31.84 13.77 9,121.97
Termination Kit - Internal 70 - 120 -
5.130 5 No. 2 137.71 91.67 458.76
-mm’
s14g |P4NVsectionalizing switch - SF, |\ 1 302102 | 104.06 3,125.08
gas
Excavation of standard trench
5139  |(0.6mx0.9m), transport of surplus m 160 0.00 13.89 222173
soil and cleaning of the vicinity
All works for trench back filling
including re-instatement of wages
5.140  |and pavements blocks and asphalt, m 160 0.00 27.77 4,443.46
and cleaning of the vicinity for
road
Gross Amount $19,371.00
VAT $1,937.10
Net Amount $21,308.10




33

Cost Estimation (3 Places at Tripoli 1/2)

Plant Name

Al JISR/ISAMRA/MOUCHER/KOBBE/MAJDLAYA

Dedicate Line Route

L

A% Branch2 [uates

I P3-3: Kobbe GRS S

)\-
F 4
- L]

P2: Majdalaya 3

o AN
P * = ; 2 \:\ .\

Frm To

Orange Nassau S/5- Al JISR/SAMRA/MOUCHER/KOBBE/MAJDLAYA

Line Length

7.3 km

AN NN

Preconditions for route consideration

Orange Nassau substation is assumed to be the
supply source.

Assuming an overhead dedicated line, a
dedicated line will be installed along the existing
road.

By adopting branch points, we aim to avoid
increasing the track length.

Branch result

Orange Nassau S/S — P1: Al Jisr, 2.3km

Branch1 — P3-1: Samra, 1.2km

Branch2 — P3-3: Kobbe, 0.6km

P3-3: Kobbe (relay point) — P2: Majdalaya, 2.7km
P3-3: Kobbe (relay point) — P3-2: Mougher, 0.5km



Cost Estimation (3 Places at Tripoli 2/2)

Prerequisites for unit price calculation

34

Using the above unit price
(60,000US$/km)

“Result
Calculate the construction unit price under the - e
following conditions s
-Concrete poles, installed at 50m intervals g
=24 kV MV Bundled 3 x 150 mm?2 2, Pt I
incl . cons:t,wcflon unit price is stable at
(incl. messenger wire), N ~_60US$/m (60,000US$/km) for
Drum length is 500m, Cable joints for MV bundled "~ lengths of 2,000m or more.
- Three phase external disconnect switch
with mechanical control 24 kV for overhead line T
. . Length Unit Cost Total Cost
Name District Method Substaion (km) (USD/km) (USS)
P1 |Al Jisr
P2 |Majdalaya _
Hawouz Abi Samra Tripoli | Overhead | Orienge 7.3 60,000 438,000
Line Nassau SS

P3 |Daher Mougher
Hawouz El Kobbe

Unit Price (US$/m)
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Cost Estimation (Step2)

¢ For Step 2, the length of the dedicated line is estimated using Google Earth, as same as Tripoli.

Plant Name \

Jbei WTP Mosfeyeh

Plant Name \ Madik Spring & Wells

= " -—‘;. E

Dedicate Line Route

From To Amchit S/S - Jbei WTP Mosfeyeh From To Halat Substation - Madik Spring & Wells
Line Length 3.3 km Line Length 13.1 km




Cost Estimation (Step2)

Plant Name |

Naher El Kalb/Mokhada

Plant Name \ Anterias Saltaneh/Puits

Dedicate Line Route

From To

Zouk S/S - Naher El Kalb/Mokhada

Dedicate Line oue

3 . o

From To Bsalim S/S - Antelias Saltaneh/Puits

Line Length

4.7 km

Line Length 4.4 km

36
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Cost Estimation (Step2)

Plant Name

Qattine Azar Well& PS

Plant Name \

Daychounieh WTP

Dedicate LineRoute

From To

Bikufaya S/S - Qattine Azar Well&

Line Length

17.1 Km

Line Length

2.2 km
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Cost Estimation (Step2)

Plant Name |

Barouk Spring/Kafra/Raayan Plant Name

Bhamdoun Station

Dedicate Line Rute _

Dedicate Line Route

P

From To

1

Ain Sofar S/S - Barouk Spring/Kafra/Raayan From To © Aley S/S-Bh

amdoun tation

Line Length

18.7 km Line Length

5.8 km




Cost Estimation (Step2)

Next, similar to Tripoli, the construction cost was calculated using the construction unit price (60,000 US$/km).

The results are shown in the table below.

39

Name District Substation Lm?klri';gth Cost (isstlg;atlon
P1 |Jbeil-Moussfaya Jbeil Amchit SS 3.3 198,000
P2 |Madik Spring & Wells Keserwen Halat SS 13.1 786,000
p3.q [aner HKab Zouk SS 47 282,000
Mokhada
Antelias Saltaneh El Meten
P3-2 . , Bsalim SS 44 264,000
Antelias Puits
MoEW | P4 |Qattine Azar Well & PS El Meten | Bikufaya SS 171 1,026,000
ps |Daychounieh ~ — Water| o 1 ia | Hazmieh S5 22 132,000
Treatment Plant
Barouk Spring
P6 |Kafra Aley Saoufar SS 18.7 1,122,000
Raayan
P7 |Bhamdoun Station Aley Aley SS 5.8 348,000
*Dedicated Line Unit Price: 60,000US$/km 69.3 4,158,000
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Cost Estimation (Summary)

Finally, the overall result is as follows

Line length (km)

Cost Estimation (lUS3)

Name District Substation OHL | UGC || 1stPriority | 2nd Priority
P1 Al Jisr
P2 Majdalaya
Tripoli P3-1 |Hawouz Abi Samra Tripoli Orienge Nassau SS 7.3 438,000 -
P3-2 |Daher Mougher
P3-3 |Hawouz El Kobbe
P1 Jbeil-Moussfaya Jbeil Amchit S5 3.3 198,000
P2 Madik Spring & Wells Keserwen Halat SS 13.1 - 786,000
p3. (naher El Kalb Bsalim SS 4.7 282,000
Mokhada
Antelias Saltaneh El Meten
P3-2 Antelias Puits Zouk SS 44 - - 264,000
MoEW P4 Qattine Azar Well & PS El Meten Bikufaya SS 17.1 1,026,000
F5 Daychounieh Water Treatment Plant Baabda Hazmieh S5 2.2 132,000
Barouk Spring
PE Kafra Aley Saoufar S5 18.7 - - 1,122,000
Raayan
PT Bhamdoun Station Aley Aley 55 5.8 - - 348,000
P8-1 |Bourj Abi Haydar Beirut - - 0.32 44,000 -
P8-2 |Tallet El Khayat - - 0.16 22,000 -
76.6 0.48 504,000 4,158,000
4,662,000
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Preparation of Future T/C Project



Preparation of Future T/C Project for IEMP 1

Original plan of Future T/C Project aims to enhance the capacity to
formulate IEMP indicating long term “Vision” and “Target” in the power
Sector.

Power Demand Forecast Power Generation Development Power System Planning
e ) Planning ~ REPUBLIQUE LIBANAISE
- = Bl B B - [\ | cumubtveinstaliedgenerationcapac ity (MW) up to 2030 {@) ELECTRICITE Du |_|BAN
T : ] .
- = = H !: -;/"Q‘: _, \-';,.._ 3
R8s wd AL " )
z=mE SR 7

Economic and Financial Analysis
Environmental and Social Considerations

=
L
a.
| S
()]
)
7))
©
=
>
S
O
e
-t
(&
7]
L
©
(V)
-t
©
| .
(@)
(V]
]
=

42




43

Interviews with EDL and MoEW on Future T/C Project

Following items are confirmed from interviews with EDL and MoEW are;

» JICA Study Team recognized that MoEW and EDL have been
struggling with the following three serious external conditions,
1. Impact of the financial crisis since 2020
2. Depreciation of the Lebanese currency
3. Affects of explosion at Beirut port in 2020

» Whilst these challenges are not attributable to MoEW nor to EDL, they
significantly affect EDL business operation.

» Particularly, insufficient human resources are critical issues for JICA
to effectively implement the originally planned T/C (capacity building).

Based on these consultations, contents of future T/C is considered.



Practical Implementation Plan in Short Term

Increase of Egypt Gas through AGP

Temporary generation of 520MWW
New GTCC of 825MW

Deir Ammar g

CW ERSS Solar

JNazmeh

[ |
Richmaya-Safa
Jieh gui
o r AlAwwali
Provide natural gas _ wm
and build new Zahrani yarkabi

GTCC of 8256MW

Solar PV IPPs of 180MW

RE Scale Up
Solar PV IPPs 680MW by 2026
Wind Farm of 426MW by 2026

Rehabilitation of existing 282MW
44 and Development of 112MW

J Y
.AI Bared 2

WAl Bared 1

<3 ghlouza
m- W Becare
MarLicha
houane {
B lC Baalbeck f"‘f/
Yachotich - v

Owind Farms of 226MW at Akkar

Abu Ali

Policy Objective

250MW Import from Jordan

Through Ksara Substation

Leaend
Short-term (< 1 year)

Short to Medium term (1-2 year)

Medium to Long term (3-5 year

[l Thermal Power Plant (Existing)
B Hydropower Plant (Existing)

Bl Renewable Power Plant (Existing)
[ Thermal Power Plant (New)

D Hydropower Plant (New)

[[J Renewable Power Plant (New)

Setting Lebanon’s Electricity Sector

on a Sustainable Growth Path
Short- to
Medium-term
1-2 years

Medium- to
Long-term
3-5 years

Short-term

(< 1 year)

[ CE T (G 8 » Secure  electricity * Provide natural gas * Renewable Energy
Cheaper, 1 ](=Y imports from to existing plant scale-up.
Sustainable Jordan. and build gas-fired ¢ Decommission old
Electricity Supply * Secure gas imports  combined cycle plants at Zouk and
from Egypt through  power plant at lJieh.
AGP Zahrani. * Build gas-fired
. * Temporary combined cycle
generation capacity  power plants.
at Deir Amar.
* Solar PV IPPs.
* Wind Farms.

Reduction of
Transmission Losses the

* Undertake planned -
transmission
reinforcement
projects.

* Rehabilitation  of
National
Control Center and
EDL main building.

Generation and transmission development planning
Introduction of renewable energy including DRE
Extension of duration of power supply from the national
grid

Improving performance of the transmission network and
Achieving financial sustainability.



Surroundina Situation of Electric Power Sector

IAnnuaI Power Generation by Type (GWh)I
15,000.0 B

20,000.0

Sharp decline in supply since 2018

10,000.0 l . l

5,000.0 l l l B
o M W H m B E =
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

External Conditions Financial Crisis since 2019
(Out of control by EDL and MoEW)

Supply in 2023 is expected to be
less than 5,000GWh

* Explosion at Beiruit Port in 2020
Currency Depreciation since 2020

Impacts on Electric Power Sector

e R R e e e e e e e e T T i e |

1 Suspension of data collection
| at Load Dispatch Center

______

______

| Outflows |
45 | of staffs |



Minor Modifications on T/C Project

Plan and Target Integrated Electricity Master Plan by Blueprint for EDL Reconstruction in

Year 2040 short term
Capacit Plan will be prepared by Lebanese side Roadmap will be prepared by JICA Study
DeSeIo yment under the technology transfer of JICA Team and Lebanese side.
P Study Team Technology transfer will ne carried out
Implementation EDL and MoEW EDL and MoEW
Agency
Project Period 24 months 18 months
Provision of Generation and Transmission Planning  Generation and Transmission Planning

Software Tools Tools
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Blueprint for EDL Reconstruction

20.000.0 IAnnuaI Power Generation by Type (GWh) I
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It is essential to carry out a baseline survey to fill the gap of technical studies since 2020 due to the difficulties
such as financial crisis of Lebanon, effect of explosion at Beirut Port and currency depression as preparatory
works for planning.

The demand and supply model is established involving distributed renewable energy, operation of existing
thermal power plants based on the revenue and expenditure situation with the new tariff structure and
strategic load allocation with priority.

As for the direction of development such as generation mix and network configuration in the medium to long
term, the basic concepts had been already studied in existing development plans

New projects are classified into “Uncontrollable” defined as ones which are hard to managed by MoEW and
EDL and “Controllable” ones which can be handled.

Based on these situations, Blueprint for EDL Reconstruction is necessary.

47




Outline of Future T/C (Proposed by JICA Study Team)

Project Title Project for Formulation of Blueprint for EDL Reconstruction

Project Outline
(1) Overall Goals To reconstruct financial and institutional capacity of EDL based on formulated blueprint.
(2)Outputs To formulate Blueprint for EDL Reconstruction in coordination with key stakeholders.
©(3)Activities The Project will carry out the following tasks collaboration between EDL staffs and JICA Experts.
Review of the current situation on electricity sector and preparation of the baseline survey for
Task 1 Blueprint for EDL Reconstruction.
Task 2 Formulate institutional capacity strengthening plan of power demand forecast
Task 3 Enhancement of the introduction of distributed renewable energy
Task 4 Economic and financial analysis of EDL
Task 5 Formulate the institutional arrangement plan
Task 6 Formulation the Blueprint for EDL Reconstruction
Counterparts | g Adency MoEW (Ministy of Electioty and Water)
Project Period 18 months




LEBANESE REPUBLIC <4 ]

MINISTRYOFENERGY
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