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1.1 HEOERRUVEH

Fa2=U7F, ERNTHHATZ R AX—%2aH0, KEBTAIZKE KFELTWD, 2000
FELIBEO A « KIKRA A DEWNAEFERD L FEHIMZ L > TRWAESEML, BkTie= L
F—il B2 A KT LTV D, BHHMATH., Wk OB TH 2 FE Ik O M v I
INZ TRV —l BN S BB, X512/ T 7 =hna R LD EIREED A R A
HIL, =X —BRHIBU OMBURFON-3 L Ea o 5, Bt 7 2 —0d: - 2%
bk, RERFEL > TW5H,

Wind, solar, etc. Hydro
1.1%

Biofuels

and Source Energy[TJ] Rate [%]
waste Natural gas 229,757 49.09
Oil 186,911 39.94
Biofuels and waste 45,864 9.80
Wind, solar, etc. 5,259 1.12
Hydro 237 0.05

(H4FT: IEA, Total energy supply by Source (2019))

1-1 —RIRILF—ER (2019 )

Solar PV Hydro Qil
245 66 45 QOther sources
wind 1.1% 0.3% 0.2% 286
>0 1.3% Source Energy[kWh] | Rate[%]
) Natural gas 20,941 94.83
Wind 500 2.26
Solar PV 245 1.11
Hydro 66 0.30
Oil 45 0.20
Other sources 286 1.30
Natural gas
20,941

94.8%
(H{FIT: IEA, Electricity generation by source (2019))

1-2 EIRERL (2019 %)

1-1
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MINDIRMEEET D72, F 2=V T BIFIT, =RV F—[EFEIZIZI T 2030 F£I213E
D 30%% B I (WT)RCKBEPV)EDOFARRET RV X — (o) THO Z & 2kE u‘:o B
RBAD 2/3 LIS EFESE (IPP) ZIEMT 5582817 T\ o, IPP OFAITITFT R
BEIRD T a2l T 7 A F U RAEEBY—EADENBIEAMNETCH D, Fa=UTES -

AL (STEG : Société tunisienne de 1'électricité et du gaz) DM BURTAZ X DB U A 71X 1PP 3
FOZANY AT ICERETHZ 0D, REENEERBREE 2> TN D,

2019 AR FEIC 3N L 72 T AR ATRE = % /L F — K &G AR Ok EESHE OTE Y 5 I1265R 5 AL

(FF=xx7wff) (2L, B REAIRICHE D BARM EOMRENH SRy | - B
DJEW LT, EEEBESOIERLIETH D

Zliuﬂﬁfi FREOBEE MR D T LIS KD BARAROM NS B E 2 LD Tt 5 &
BRIV D BREL AT — L TR —FORE, W70 7T AR0H G,
ﬂﬁl/“a‘J%ﬁD@E{Nt (1A 7o AR 24T D T2 D RBEF AL - 9T D, F7o. EHn AKREEE
{RHERY 72 R~ D XTI ’jJIJ%JC SIIBOMER, TRLFXF =R AL PV RAT A (EMS) kit
RELEE > AT LD J) Al He _Ob\’C%ﬁ“@‘(?Pﬂﬁﬁ“éo Ihoz@ml T, BhtsF—I2BT
6/%\?&@1%%730)73@@@%%#!_! (ZOWTTF 2= VT BUNBIRE & B & OO - 68
TR AARMET 2 T2 DI LB L 72 DAIFMOUEE « 5 &1T 9,

12 RAEOREELERRAE

AREHTIE, 2020 FEFITBWCIXERNEE L Bt YL 2 o NERE OERG Web ik
TEH L7 BEHFHA %2 9205 L7-, 2021 4 4 HLARRIE, COVID-19 OFELAZ LN 5, 2 [[]
OBHFHA R L OENIEELEZ(T LT,

Study on assistance program for
[ Energy resources: Import fuel ] developing countries in mass introduction
- of Renewable energy (2019) :
Collecting information on power system
Main Policy Problem stability to achieve 30% renewable energy in
[ Fuel cost reduction ] Promotion of climate] _?_TEG system until 2030.
change measures o prepare TICADS

Plan/Target

Objectives
[ 30% of Renewable energy in 2030 ] \

To propose system stabilization measures to
" promote renewable energy installation in
the STEG system with Technical Assistances

To establish the medium- to long-term
power sector cooperation program with
understanding and agreement of the Tunisia

Problems against target realization

Financial problem

Technical problem STEG management

To secure a power

o improvement
system stability |l encorcement of IPP \go—vernment -
promotion

: JICA 4 )
1-3 AEDEELAW
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1.3 ABERY 21—

FEAY Va— N EE 1-1 12577,
®11 EBRTDa—)L

Remote Kick-off meeting A

Preparation of ItR1 *

Preparation of ItR2

Preparation on System Stability
Analysis

Examination on System Stabilization
Measures

Examination Power Sector
Cooperation Project

1% Field survery
- Explanation of ItR2

Preparation of DfRL —

27 field survery

- Training of PDPAT2
- Demonstration of AGC30 model -
- Explanation of DFR1

Submission of DFR2 (Mid-Feb, 2022) A

Finalizing Report -

Submission of FR {Mid-March, 2022) A

M)

%\%\

(HiFT: JICA
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14 EBAERE

¥ T u— TS TR RIS T D0, EEET, RETE., REEM., REsE
D4 TN—TIZHTEEERE LT, HEZITICHI-> T, 4 7V —7 B AEICHEE LR 5
RN ER M3 DRI 2 8 LT,

AHE T, HHRNEST 2B E 2 CTEHY AT A% DAV EHiRR 21T 72, ¥
B R ANCHED D7D, JelCFE M L7z METI HARRBRFE 4 =27 AR A MTEH T 5 AR 4 /H
el I, MERERMAEFEMOTZO, RREERr—hLar Ly haEdE LBFHA %
KT DG Z T - 72,

Project Management Group

Yosuhiro YOKOSAWA (Project Manager)
Tsutomu WATANABE (supporting Project Manager)
Takashi YANASE (Deputy Project Manager)
Fumikazu FUJII(Coordinator)

Power System Planning Gruop

Tustomu WATANABE (Group Leader)

Yasuhiro YOKOSAWA (Long-term supply-demand balancing)
Masayuki TADA (Short-term supply-demand balancing)
Shininchi MOGI (Power System Analysis)

Ranjay AGRAHARI (Power System Analysis)

Takashi YANASE (BESS design/ Economic Analysis)
Fumikazu FUJII (Distribution System)

Power System Operation Group

Yasuhiro YOKOSAWA (Group Leader/ Long-term supply-demand simulation)
Masayuki TADA (Short-term simulation (MATLAB simulation))
Masahiro OGAWA (Cooperation project setting)

Management / Financial Analysis Group

Takeshi KASHIWAGI (Group Leader / Electricity Business)
Mutsumi SUGA (STEG Financial Analysis)
Hiroshi ASANO (IPP/Electricity policy / Financial system)

(HAFT: JICA FRARH)
1-4 FERAVN—HER
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T7AFI) e LR— |

£ 2F Bhteyv2—nHRK

2.1 HIE - HEAH

211 BEEHE - O 2 —BE
(1) BAERES - €02 —18E

Fa=UTEICBITEE 7 Z =1L E¥ = %L ¥ —§L 114 (MINISTERE DE L'INDUSTRIE,
DE L’ENERGIE ET DES MINES) I C&HESN%, BB 7 Z—I2BW\WT, [FAIEFE 2-1 1ITRT
FERE - BEZFRICEVTVD,

R 21 EF-IFRLF—HILEEEOHESF

E S A H a1t

(Société Nationale de Distribution des Pétroles) s

F a2 =P THRBINE CTF
(Compagnie Tunisienne de Forage)

FaZPTHRNRAT T4 0%
(Société Tunisienne du Gazoduc Trans-Tunisien) SOTUERT

YINTIRA T T4 VERRAE TRAPSA
(Compagnie des Transports par Pipelines au Sahara)

INA T T AV RACKEEIE DT SOTRAPIL
(Société de Transport Des Hydrocarbures Par Pipelines)

F a2 Z Y T EBN ETAP
(Entreprise Tunisienne d’Activités Pétrolieres)

F a1 TBEBANRARNKE STEG
(Société Tunisienne de I‘Electricité et du Gaz)

F a2 P TRBREENT STIR
(Société Tunisienne des Industries de Raffinage)

EMTxILF¥—EET ANME

(Agence Nationale pour la Maitrise de I'Energie)

(HiAT: https://www.energiemines.gov.tn/fr/ministere/entreprises-et-etablissements-sous-tutelle/)

(a) STEG
1962 FFACREN. SN EHA DO F 2 =7 B H ANFE (STEG) 23, BEEMAMFER & LT
EAEFEE L RARNT AR EIT-o T D, F2=U TEIFIL, 63K STEG 235 L TV E
FELZENIIOMNRIEEFES (IPP) HITH 2 ENTEDH X I, 1996 FIHEFEDOH b
ZFE Lz, £, BAETEET 2L X —5 82OV Tid STEG ER(Energies Renouvelables) A3 H -
T %, STEG ER O F 72 ENI KGR ERFIB OHEME, 7' e ¥ = 7 MBI IZ AT 72 FS (Feasibility
Study), 7m ¥ =2 FOFEBL, RFTHD,
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Fa=UTEEIE T X IR D ERIE - ERRE
T A FI e LIR— b

(b) ANME
TRV —FOFEEDILT 1985 FITH LI, AT, B-REROKRELZT-o T D, 2
OOE7 Y a r THERENTEY , —HFIIHAEFMEZI ALY -7 Y7 b TR LF—
2% FARIZEWV TV D, ANME O FIZiE, BRIHE AT O R3H 53 2 /B &2 g
HITFNX—HEHL T 7 K (FTE) DX E I TW5D,

(2) FBABIEEH

F 2=V T OEL. LLTFD X S BREHEEEIC 22 > TV D, EERIED 86% % 5 DA STEG
Toh V., STEG-ER [IHAEFRET RN X —ITR DB H# (R /L X —FHH) 230 L TV
LR TH D, IPP BLUOHFERBIZE N O 14%% 50 TEY . TNHICXLDBEOHAIEA
A Y= NHESHECEECRELIT) 2 LI/ Dd, )i, STEG NEER I OEELAMS Z LI
B,

#E A Y= =g FCE wEE

STEG

(£4D86%)

AT ILF—
HEDER

IPP+8 R S
ooy 3 i
(& D14%) e

(H{FT: RES4MED, Country Profiles-Tunisia, November 2016)
B 2-1 Faz-OF7DE NSRS

212 TBTHNHIZHITHEERE - E7H
(1) EREEE

F 2=V 712015 49 HIZ, [UEEEFHHSK (UNFCCC) F5)mioxt L TRIFRE S (INDC)
ZHEM L7z, INDC (21, 2030 4FF TIZ 2010 45T CO2 HEHIFUHAL 2 41%800 S5 HEE 42
IRENTWD, FEHFTREA LB IR L TRtz fitE L, =L X —EM D
CO2 PEHIJF AL Z 2030 45 % TIZ 2010 AL T 46%A S5 & LT\ 5, KUEEE)R O FBIC
ITHEH 200 B RV OEENRMEEL SNTVWDA, F 2= TIXERSN 2R OMEAC L 0 &4
ZAE L, PEHENR B A ER T 5 & LT b, FEIEZ 2016 44 A2/ BEIZHHAIL, 2017 4
2 AICHEL TV B,
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(2) BEWREIRILY—

F a2 =V TBIFIIAS BB RRAERET S 2L I2L 0 KT R F—FEEH, =
INF—t XU T4 —Dm b T HETH D,

2012 HE\Z ANME 3 %% LT [F a2 =7 vV —F—3Hl | TiL, 2030 £ F TICB MRS
wéﬁdvmvﬁé%3maLﬁwé&uvnﬂﬂﬁré%mnAé ANMEi%@W%R%ﬂﬁ:I%@
KB 0 10%, KEGEL - 5% & TRLTEY, BEAEE LTE 2030 FFE TICHZ=R%Z 372 7
5,000kW EATHMENRHDH E LTS,

B ERED T DT A HET L —1E 2015 4E 4 A1 ’ﬁ’tﬁIéh’Cb‘ 5, ZOEF, HTF
~OEEEREL, LR R EEAERT D5 TH D, Fio, B ~OEE Z LR

L. 1 TAOREMAZAIH L, STEG OAMEFZHI L . ?F&%(ﬁm£m% T DOHI) (o720
LZHNTHH D,

(B) BERIRILF—RERIE

JETRTNY = )T EBEENS OFRIRT ADEANL— ORISR, TA¥= U T hbA R
U?@smw%«@kﬁﬁ%&ﬁzﬂ47?4ywpﬂl&Lf@%%%i@“ﬁ%%ufi*
VR —RRREDOEIINL > TND, £ AMU (777 - ~ 7 L7 HE) FEEE OE D) s
CERELTC, MR EKTEZ RO D Z L CREREO—ZT 5 58 Th 5,

(4) BAMSHE - BHRIEBER

F a2 = VT IERE SR Z Ben Ali KHLHH (HF) Ob & THiUese B Rk 2 FEfRaY (S HEdE L
T%tow%ﬁﬁuwﬁﬂﬁﬁ¥@%E%ﬁE§MﬁL B O REEZEOHE A RBEE A
DFAR IV DRI EHE DB E IR 72 b D TH D, 2006 FFEDREEIL 12% Th o7z,
Zh o REMASCHBLBORZHE Uit 2 7B ) & 72 5 R 22 Mt 72 Td 5 GATT(General
Agreement on Tariffs and Trade)lZ N L. 7>> WTO(World Trade Organization) A > 73— AU ¢ 5
7L TWo,

F 2 = VT BUFIE, 6K STEG 285 L TV REFELENADIPP HITH LR TEDH L
9 1996 FEIZHEEHFED B i b2 £ L7, /N7 Y o B ILICBET aimiT ST, £,
HZRrOBEAEKREZBRNE LT, XEE~DOT 7 2 ALMORE, BHEITHTT 2 EOERD 7%

BOIM, MALIRBIREEED DR E 2 Md LT 2,

213 BhHEE
F 2=V TICBITAEXSEEB L OEOXSE, UTO@Y Th 5,
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TrA T

LAR— bk

% 2-2 ZEEEF Low Overall Voltage (2019 £ 6 A 1 B)

Power Energy price for each monthly consumption band
. Charge (mill/kWh)
Price Sector RN
(mi 101-  [201- [301- |so1
fmonth) | 1-50 1 51100 1955 1300|500 | and+
Economic slice Residential 62
(1 and 2 kVA Residential 700 96
and C°< Non 104
100kWh/ month) | Residential
Economic slice
(1 and 2 kVA and ) .
Co< 100kWh/ Residential 700 176 218 341 414
month)
I
i Non 700 195 240 333 391
Normal section Residential
(> 2kVA)
(HiFT: STEG home page (https://www.steg.com.tn/fr/clients_res/tarif electricite.html))
% 2-3 ZBEM Special Low Voltage (2019 466 § 1 H)
Fee Energy price (mill/kWh)
Prices Subscription Power
(mill/Ab (mill/kVA Day Morning | Evening | Night
/month) /month)
Public lighting - 900 234
Water heater 500 - 341 | Erasing | Erasing | 341
Heating and air conditioning - 700 414
Uniform 300 700 164
Imigation | Three Hourly 1,000 ; 121 NA 391 106
Positions
(H4FT: STEG home page (https://www.steg.com.tn/fr/clients_res/tarif_electricite.html))
% 2-4 EXRAEELARIL:MV(20194 6 A 1 H)
E i ill/kWh
Power Charge nergy price (mi )
Average Voltage Rates (mill/kW/month)
Day Morning | Evening tip Night
Uniform 5,000 251
Hourly positions 11,000 240 366 329 188
Pumping for irrigation - 279 NA Erasure 225
Agricultural irrigation - 189 Erasure 195 138
help 6,000 264 407 365 200

(HFF: STEG home page (https://www.steg.com.tn/fr/clients_res/tarif_electricite.html))
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#*2-5 EERERELA/L:MV, INTERRUPTIBLE RATE(2019 £ 6 A 1 H)

Power . . Fixed compensation
Rate . . Variable compensation o .
Level Price subscribed il T Tm—— (mill/interruptible
interruption kW/month)
- <400 kW 212
Medium | HOUY positions /=705 416 1,050
voltage . <400kW 212
Uniform > 400kW 465 500

(H4FT: STEG home page (https:/www.steg.com.tn/fr/clients_ind/tarifs_mt.htmI?tknfv=678B2868DEFGHIJKMNOPQRSTUV018411))

+2-6 EXRAEELRIL:HV(2019 4 6 A 1 H)

Energy price (mill/kWh)
Price Power Charge
(b foiih) Day Morning Evening tip Night
Four hourly positions 10,000 207 309 279 160
help 5,200 225 350 315 168

(HiFT: STEG home page (https://www.steg.com.tn/fr/clients_res/tarif electricite.html))

% 27 E2FAEELAIL:HV. INTERRUPTIBLE RATE(2019 ££ 6 B 1 H)

Variable Fixed
Rate Level Price Power subscribed | compensation compensation
interruption (mill/kWh not (mill/interruptible
consumed) kW/month)
. . . <3 MW 204
High tension Hourly positions 3 MW 410 900

(HiFT: STEG home page (https://www.steg.com.tn/fr/clients_res/tarif electricite.html))

RE RN OESEHIZFICA MEEEDENICXAI S TEY , G LE, =7 artno
T BB ORI b ik ST D, TEFEZRMT OBEXEHe T EITEEER | 4 KA, 2
R, FEFHO 4 A=a— BIEFERT OBKEHEIL 4 AR, FEFEHO 2 A=a2—
NEftsn T g

%JSVTTﬁ\EHEE&\UG\K%ﬁZ BN EOTRTOZ R —AEPE B4
DRIGI I > T D, MBS OEIEIL, B (34%) . LPG (25%) . 7 4 —E/L (19%) .
f%ﬁx(u%)f%éomn&m@%é®ﬁﬁiGmwxm%&%%%%m\Mﬁﬁi@uua
EZED TS, STEG 1E 2010 4FLURE, ARF2EEVTER D . 2008 225 2017 2T THFHT
158 f& TND OB nE A S 223, 2017 =TI &R A% b 12 (8 TD OMRF T, [EEHE

WMo T D, FT-BHEEBD 4B TD (FEAEPNERT) THDHZ ENnD, 2016 RS T
STEG IFEERED R TR ORERRFEFH ETorhE LT,

F 2 = VT BUMIE 2012 LS, M8 UCEICF AT TR0 | BlAIX, 2014 FICFEEH OB
B O B4 1T 5S0%IAE S AL, 2015 AEICRBE S iz, F7-, HRB L OB IS Ak
OH A~ BB 2016 FEI2HE Sz,
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Ty AT LiR— K

F 2 = VT BUFIL 2026 4EF TIITABh &2 BEIET 25 2 L 2 REr A E LT B L T2
ESEREIZET OO D, BREOICHBeZRELL, =X = L0 mEE T 57
DOR— Ry TN, Fa=UTERFED 2018 FIZARINTND, LrLans, BHEED
TR, EHERA R BREHER O EHSCH EEE O RSBV WD TV 2N RBRTH 5,
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22 BHEERFBEOERK

221 BHF

Fa=U 7 CIIEBEBNTENMELEIMLTEBY, ¥ 22 12737 K912, 2010 F225 2020 £ T
DAL D 10 4 THI 28% ML T D, L L., 2020 F=DOESIFEIT 2019 45 & il LT 4%
L. 2019 HD 16,810GWh 7> 5 2020 41213 16,144GWh & 72 V) 4% L1z, Z O 1% COVID-
19 DEEZLILZLDOTHD, !

18,000 - MHV
MV 16,810

16,144
16,000 | mLv 15350 15,255 15,665 15,810 oo
[0 Non-tech loss etc. 14,380 14,835 ‘47
External Sales 14,111
14,000 13,015 12,976
12,254
12,000
10,000
8,000
6,000
4,000
2,000
0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

(H4FT: STEG Annual Report 2009-2020)
X 2-2 STEG ORFTTEHE

X 2-3 #&FEBMEIO HV-MV EIRGEE 77T, 2019 4E 5 2020 4FI2/ )T, fEiddd LT
WDA, KEFEOR THEET 13%8M L TE0, fLFEED 8%ML b, —J7, il
DFXTOET7 Z—FED LTnD, FICBEE (50%) | B KOHRESE (-24%) | &5
ML (-14%) | fldErEER L ONER ((11%) OBAAKE VY, L COVID-19 DN K X W
& STEG 1B 2T\ 5,

I STEG Anuual Report 2020
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10,000 =Mining = Food&Tabacco = Textile
Paper & Publishing m Chemical m Construction Material
m Basic Metallurgical m Miscellaneous m Agriculture
9,000 mPumping (water & sanitary services) m Transport m Tourism
w Services

8,158 8,218

8,000 o rees 777 ST T2 7860 i 7,537
: 7.148
7,000 6,822
6.000
5,000
4,000
3,000
2,000
1,000
0

2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020

(HiFT: STEG Annual Report 2009-2020)
2-3 BEZERHVIMV)DEHRFTE

Paper &
Publishing,
/_132

4

Basic
Metallurgical, 241

(HHFT: STEG Annual Report 2020)
2-4 BEFRER (HVIMV) DENRFEE (2019 FEE)
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2019 - (FRAR) & 2020 4F (H#) O&RKFEHR OB AR A LI NIZAT, 2019 4, 2020
L HICHRANFTFEIL TR 2RHIEA L TBY | R/AFTEITFHT 6 FFEIZHREAEL TS, 2019 4
DEKREINL20194FE8 H 17 H (HHER) D12 15 40 5312 4,030 MW ARtk L7o, 2020 i
7H9H (CKIEH) F% 1841 5512 424TMW DSicé Sz,

mw Courbes de charge des Journées de pointe 2019-2020
4500

4200 -

3900 -

3600 -

3300 -

3000 -

2700 - 2753

2400 -

Joumée de puissance maximale appelée le 09/07/2019
2100 Energie = 87 030 MWh Temp Max /Min : 44/28 °C
Humidité Max=63%

1800 -
Joumée de puissance imaximale appelée le 17/08/2020

Energie = 81 374 MWh Temp Max /Min : 33/26 °C
1500 1 Humidité Max=61%

1200 -

900 -

600 -

300 -

Heures

(HifT: STEG Annual Report 2020)
B 2-5 RXKFEBDOB AR
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222 HREXRE

F 2=V T OREHIEORERR 2K 2-6 12777, 2020 RS T, BERD 94%03 K 138 B
fiil7e->TRY, BASRE  KIFEEPED D 6%ERED T\ 5D, KITFRIED 5 BRERRIDVE 15
B (BTG) R4 L, HAZ—EY (GT) BLUz A A v RYA 7 3% (CC) 23
LTW5, 7o, KIWBEOEITORFIIIEAND, JA)IEEZMIIEN 2 OB EML T\ 5,

REMBEORERFZELX 2-71T7T, 23,42 R A 7L (CC) 1T L DHBERENE 1Y
MLUTEY ., 2020 FFITIFFREREED 66%% KD TN D,

HEREOEEE 2-8 11T,

6,000
. o il
Installed Capacity [MW] 5,476 5336
5,224 -
- 5,076
5,000 %479 | . ——
4,334 -
3,097 4,117 -
o a0 M BN o mm o omm omm mE am o
2 3,599
s 3,473
p 3,313 3,313 o R
S
3
2 3,000
(&)
o
o
=
3
=
2,000
1,000
0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Total 3,313 3,313 3,473 3,599 3,997 4,117 4,334 4,792 5,224 5,476 5,336 5,076 5,680 5,961
PV 10 10
 Wind 19 19 53 53 53 173 200 233 240 240 240 240 240 240
HMHydro 62 62 62 62 62 62 62 62 62 62 62 62 62 62
cc 835 835 835 835 1,260 1,260 1,260 1,685 2,110 2,110 2,110 2,110 2,110 2,110
mGT 1,307 1,307 1,433 1,559 1,532 1,532 1,772 1,772 1,772 2,024 2,004 2,004 2,598 2,879
HBTG 1,090 1,090 1,090 1,090 1,090 1,090 1,040 1,040 1,040 1,040 920 660 660 660

(HHAT: STEG Annual Report)

K 2-6 ZRFEDRERFOER
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25,000

20,000

15,000

10,000

Annual Generation [GWh]

5,000

Total
mPV
u Wind
Hydro
cc
uGT
H BTG

Annual Generation [GWh]

19095 197254 2i28 15,050 20£8 19.578
18,553 — — —
17,412 17731 e
—
15,819 15,914
14585 14935 |
1 S—
2007 2008 2009 = 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
13,968 14,585 14,955 15819 15914 17,412 17,731 18553 19,095 19,254 20,028 19,090 20,078 19,578
0.15 02
43 39 98 139 109 196 358 507 448 474 449 453 500 465
a9 38 79 50 54 110 60 56 69 45 18 16.5 65.9 a6
5265 4980 538 6010 7,662 8662 8272 8552 10,345 11,733 13,269 13,038 13331 12,928
1,807 2,223 2,505 2,797 15851 2370 2,870 3270 2,852 2231 2,890 2,812 37362 3,956
6804 7305 6889 6823 6238 6074 6171 6168 5381 4771 3,402 2,770 2,819 2,183

(HHAT: STEG Annual Report)
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= 2-8 EHE
eciams . Installe | Available capacity
Type Plant name Unit }C]:;lmlssmmng }Il{:;rement ;Zfiiity of d MW) Notes
capacity | Winter Summer
SIDI SALEM 1983 hydro 36.0
_ | FERNANA 1958/1962 hydro 9.7
g | NEBER 1956 hydro 13.0
& [ AROUSSA 1956 hydro 4.80
£ | KASSEB 1969 hydro 0.66
2 | SEJANA 2003 hydro 0.6
BOUHERTMA 2003 hydro 12
65.96
1 1985 BTG 145 125
RADES A 2 2025 BTG 145 125
3 BTG 150 135
RADES B 1 2033 e T TG
SOUSSE B = 1995 2030 CC 684 350 309
GHAN-NOUCH = 2011 2041 CC 425 412
SOUSSE C z 2014 2044 cC 425 424 358
SOUSSE D = 2045 CC 425 424 360
RADES C = 2019-20 2050 cC 427 450
3 1977/1999 2029 GT 178 120 97
BOUCHEMMA 4 2046 GT 120 97
5 2046 GT 120 97
GOLLETTE 1 2005 2035 GT 120 120 97
1 2004 2034 GT 358 120 97
THYNA 2 2007 2037 GT 120 97
5 3 2040 GT 120 97
o 1 2005 2035 GT 240 120 97
E FERIANA 2 2009 2039 GT 120 97
= 1 1998 2028 GT 476 120 97
E | Br 2 1998 2028 GT 120 97
£ | MICHERGUA 3 2013 2043 GT 120 97
4 2013 2043 GT 120 97
BOUCHEMMA 1&2 2021 GT 30
KASSERINE 1&2 1984 2021 GT 68 30
SFAX 1&2 1977 2021 GT 44 20
TUNIS SUD 1%& 1975/1978 2021 GT 66 20
KORBA 1&2 1978/1984 2021 GT 56 20,30
MENZEL
OLREURA 1&2 1978 2021 GT 44 20
ZARZIS 1 1983/1999 2021 GT 34 30
ROBBANA 1 1984 2021 GT 34 30
RADES 2 (IPP) 1 2002 2032 CC 471 471 409
ZARZIS (IPP) 1 2003 GT 30
GHANOUCH 1 1973 2041 cC 412
5,017 4,891.0 3,217.0
s
(=}
v 0.00 0.00 0.00
SIDIDAOUD 2000/2007 54.0
< | KACHBTA 2012 94.0
§ METLINE 2012 95.0
243.00 0.00 0.00
2
s 0.00 0.00 0.00
© 0.00 0.00 0.00
(Hi7T: STEG)
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223 EEXRE

F 2= U7 OBEIEBREIL, 400KV, 225kV, 150kV, 90kV DOETLREME CHK I TWD, F
BOHMNIACEBINLE T 2 EHT = = AT, FEEIRWVICK DB ETNNEE SN TS, EEO
TP =) T LIE, 400kV BEEHRDS 1 [EIRR, 225kV SEEARAS 1 AR, 150kV BEEARAS 1 [[IFR. 90kV
DAY 2 B CHR S 4L, EICEWNRFOERENM R L EBEAREO NNy 77 v 7L LTHEMAS
TWnh, INHOERBIIIET v M A MY v 7 R#ENEF SN TR, BRSEERELEZ 5
&L AR DENCERMREZBAT 2, B CTHEL TV Y E7 &b 225kV EER THR
SITWDN, IOV HLD 135 E 70,

FIEBR AR [km]Z LA FIZRT, 7238, 2019 fFOXEEHRKIL24%ThH D,

W

2,500

Length [km]

»
»
»

»
»
[ 3

500

L 4
3
3
®
' 3
*

0 4 * $ % g
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

—e—400kV| 0 0 0 0 0 117 | 208 | 208 | 208 | 208 | 208 | 208 | 210
—e—225kv| 2,741 | 2,787 | 2,792 | 2,821 | 2,821 | 2,717 | 2,669 | 2,790 | 2,885 | 2,910 | 2,910 | 2,902 | 2,921

150kv | 1,812 | 1,812 | 1,883 | 1,883 | 1,883 | 1,993 | 2,067 | 2,157 | 2,157 | 2,157 | 2,382 | 2,331 | 2,377
—&—90kv | 1,108 | 1,188 [ 1,189 | 1,249 | 1,266 | 1,266 | 1,266 | 1,285 | 1,285 | 1,285 | 1,406 | 1,360 | 1,479

(HiFT: STEG Annual Report 2008-2020)

H 2-8 XEBHRER

X 2-9 ICF 2=V T OEHZRFEXZ 7T, 2L STEG DE—LX—Y ETAIN TV
DOTHEIIRE SN TWAR, BEE OBRABIZONTIE—ERZENEREINTNDEEDI & Th
Do
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RESEAU DE PRODUCTION ET DE TRANSPORT
D’ENERGIE ELECTRIQUE PLANIFIE 2020

K. EDDRAOUCH Ii—;

GAAFOUR

EL AOUINET

AIN BEIDA ‘C OUM ELKLIL

[] BIR CHAABANE AL

OUED DARB C. KAIROUAN MOKNINE
FKIRINA i
o9 KSOUR ESSEF
KASSERINE NORD HEJED LATORH
TEBESSA! KASSERINE SUD EL JEMEF+r
SIDI BOUZID
i~
a FERIANA SIDI MANSOUR
BIR EL HFAI o~ SFAX s AKOUDA
B ] s SaCAH
MAKNASSY THYNA .
DJEBEL ONK Kra <7
MAZZOUNA
O
BOU SAID
Zap e
METLAOUI GARSA € " [ SKHIRA
MDHILLA y
BOUCHEMMA
ToZER "\ B GHANNOUCH
S
-4 = Roef
_ KEBILI2 > iDOUN
H'f C. GABES GHANBENC \/
'TBAGA N\
GABES SUD ARZIS

NOYEL *

8]
TATAOUINE BEN GUERDANE

ABOU KAMW H

ALGERIE

“F] BENI MHIRA

TUNISIE

DESIGNATIONS

400 KV SIMPLE TERNE —
225 KV SIMPLE TERNE —
225 KV DOUBLE TERNE B
225 KV SIMPLE TERNE EN PROJET | -=-======-
150 KV SIMPLE TERNE

150 KV DOUBLE TERNE

150 KV SIMPLE TERNE EN PROJET
90 KV SIMPLE TERNE -
90 KV DOUBLE TERNE Lo
90 KV SIMPLE TERNE EN PROJET | ----------
THERMIQUE
TURBINE A GAZ
HYDRAULIQUE
CYCLE COMBINE
EOLIENNE

EOLIENNE EN PROJET

PHOTO VOLTAIQUE EN PROJET
CYCLE COMBINE EN PROJET

| TURBINE A GAZ EN PROJET
400 KV

ROUIS

LIGNES

LIBYE

CENTRALES

o aFA=—FI[LEF

225 KV
225 KV EN PROJET
150 KV
150 KV EN PROJET

(=N |

90 KV
90 KV EN PROJET

(HiFT: STEG)

[POSTEHT |

X 2-9 XER#H
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224 EEXRE

BLEAR I ED 30kV., 15kV. 10kV B LK OMEJED 220/380V 7 HREE S LT 5, 2018 4FEI2E
F5F 2 =7 OEAEITL 99.8% T, ENELEMOEMIIZIZZET L TWVD,

140,000

120,000

100,000

80,000

Length [km]

60,000

40,000

20,000

0

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
MV (km) | 49,309 49,712|50,634] 51,699 52,783| 53,885| 55,049 56,576 57,270| 58,417| 59,691|60,966| 62,115
LV (km) |89,489|91,859]|92,860]|97,413|99,926102,70]| 105,85|108,51| 110,83 112,89| 115,69[119,45|121,07

(HiFT: STEG Annual Report 2008-2020)

2-10 BERER
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225 AlEEEEORFESR

EEMITHAE, 72U 7 EOMT400 kVI [EHR, 225 kVI1 [EFR, 150 kV B 1 [EFR, BIO
90kV2 [EIHR TR STV 5, [E# D UN Electricity Profiles 2018 (2 Xk 5 &, F o= 7 OE 1
HAIEER 29 1R T &80 THDH, EINEDOBAEGNL, EOHEEED 1% KR TH Y, R
RIZFIEEEON EEBRAFREO Ny 7T v 7 LTHERASL TS, 2

® 29 Bh@HAR

[unit: GWh]
2015 2016 2017 2018
Imports 403 134 450 382
Exports 500 255 483 484

(HHFT: UN Electricity Profiles 2018 (https://unstats.un.org/unsd/energystats/pubs/eprofiles/))

Tunisie
ernana
ndouba
| Aouinet pajerouine
. ‘<weﬂa-U|

400 kV
225 kV
150kV
90 kV

(HiFT: STEG)

K 2-11 77Uh0EERGFER

2 STEG (Tunisian Company of Electricity and Gas), Annual Report 2018, Tunisian Company of Electricity and
Gas, Tunis, www.steg.com.tn/fr/institutionnel/publication/rapport_act2018/Rapport_Annuel steg 2018 fr.pdf.
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23 BAVATLEE
231 FETH

2-12 |12 STEG A RAES 72 2040 FFE TOBNFE TR A RT, ZHUTBAAED F Lo RICk
DLHFETRTHY | THO FENLH 5 WX FIRATRNIIFE S AU TWh iy, PRISSENE
ZE, 2026 4E121 24,565GWh, 2030 4E121% 28,362GWh Tdh 5, 2019 4EDEFRDFek & T 5
L. FBRERIZII2% TH D, BE— 7 EE T, 2026 412 5,180 MW, 2030 (2 6,000 MW & T
INTEY ., 2026 FFF TEF 3%, 2030 FI21E 3.3%DEENRIAEINL TS,

7,000 5770 70,000
6,590
Generation [GWh] —0—Peak [MW] —— Off Peak [MW]
6,000
6,000 5,780 60,000
5,570
5,370
5,180
4,990
5,000 50,000
4,224
4,000 40,000
32 32533,049
31,543%%
29 96230,786°
8 61129,316%"
3,000 27’45323.362 97 18027,922°% 30,000
26,402 26,5934
25,466
24,565
21,77122 606>°° 25 2224 227
. ’ 2,064 2062 2116 2 '
19,801, o 84720.07220’872 1875 1930 3915 7 186 1,905 1,953 1990 7
2,000 g 1720 L790 7 1,820 * ’ 20,000
1580 1650 ¥
1,460 1,320
1,245
1,045
1,000 10,000
0 0
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
(HHFT: STEG)

2-12 STEG [CKHBNEEFTA
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232 HREFHHE

% 2-10 [IZREHT OB MM A RT, STEG LA v R A 7 VREFOEZRZED TE
V. 2030 4 FE TIZHR KT 450MW OIEFZ 4 a5 2 L AFHH L TWD, HAZ—E
FEATIZOWT D, 2030 FTH|RAH T 60MW O3EFTZ2 1 FLFrd 2tm 2D T 5,

7% 2-11 (KRNI EITOZGHE 2R, 2D OKNIEEFTOERIIEEROEIEL 2D, &
7o, Z2-11 LIFHNT, 2029 42 200MW OEKFEERT (PSPP) % 2 FLk 7 DB 2D TV

2o
& 2-10 EEFREAFEBEF

Pmax:
. Maximum . ..
Technology Power Plant Name Unit Power/Unit Decommissioning Fuel
MW)
. TGl 2049
Mornaguia TG2 300 2050
TG3 2029
Bouchemma TG4 2046
TG5 2046
TG1 2028
. TG2 2028
Bir_Mcherga TG3 2043
TG4 120 2043
Feriana TGl 2035
TG2 2039
TGl1 2034
Thyna TG2 2037 Gas
TG3 2040
Gas Turbine Goulette TGl1 2035
Kasserine TGl 30
TG2
TGl1
Sfax TG2 20
TG1
Tunis_Sud TG2 20
TG3
TG1 20 2021
Korba TGa 30
TGl1
Bouchemma TG2 30
Robbana TG1 30
Zarzis ¥g% 30 Gasoil
Menzel Bouguiba TG 20
RadesA TVI1
. RadesA TV2 145 2025
Steam Turbine Gas
RadesB TV1 150 2033
RadesB TV2
SousseB CCl1 350 2030
IPPrades CCl1 471 2032
. Ghannouch CCl1 412 2041
Combined Cycle SousseC CCl 424 2044 Gas
SousseD CCl1 424 2045
RadesC CCl1 450 2050
(HiFT:STEG)

2-18



Fa=UTEET I X —IRDERINE - MERTEE
Ty AT LiR— K

= 2-11 KAREFE

Installed Annual
No. | Plant name Unit Capacity Type COD Generation

MW) (GWh)
1 Sidi Salem NA 33 Reservoir NA
2 Nebeur NA 13.2 Reservoir NA
3 Aroussia NA 4.8 Reservoir NA
4 Fernana NA 9.7 Reservoir NA
5 Kasseb NA 0.825 Reservoir NA
6 Bouherthma NA 1.2 Reservoir NA
7 Sejnane NA 0.6 Reservoir NA

Total 63.325MW 55

(HHFT: STEG)

233 BIrERE

T RV —[EFHERS  (National Stratégie Energétique Horizon 2030) (ZBW\W T, =R/ F—EF =
VT 4 —DBLENOE R FNLF—L DR F—I v 7 AL LT 2030 FICHAETRET RV
F—lRE 30%ET 5L Sh, EEQRERE LTEMT LA TND 2,

Fa=UTIERT) « KB EOESWRT oy v EFo, AIZEE LTV D OIZILEH O
RO - R T, RIEOLIC B LTI & fr O 2 4R ] 2,000~2,300kWh/m2 R 0
ASRELND,

Tunisia
Wind Resource Map

MO W T
VORTEX ¥ g

(H4FT: 2020 The World Bank, Global Solar Atlas 2.0,
(77 : Tunisia: Derisking Renewable Energy Investment 2018, ) Solar resource data: Solargis)

B 2-13 RTFoov v T (E: BN, A : KEHR)

3 Le secteur des énergies renouvelables en Tunisie (https://www.tresor.economie.gouv.fr/Articles/11e2817f-27¢4-430e-
9126-1fa256e729¢0/files/aal 8f0c7-4bde-4de4-8aef-4e54tb2c83a6)
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(ZER D RO - HEaE AR A
Z7AF N LAR— R

% 2-1212.2020 ARSI

bV OBEFHE T EEWRT D,

JE\ ) 38 B D e i I =T D%
m b & BRI A TS AFENMC &
L2 HIAATND,

1% 21% TH 53,
Y BfEA AR Om B2 AT

i

BT HEEAF DRI FEEI LKL EDOR E
o TORIEEIER LT 2027 025 2030 4 F TORHFEE A ~7, Auto production & |iF i

(ZBA%E S D ki

R 2021 5 2026

WA kXN D)
AR 35% & 72

F7-. KB BOFMEAHRICOWNTIX, BEFERERCTH L Z 1 7 AL 19%.

Do AT B LT

ZTHRETHY . MOKRKBGONEZBRET 2MBLZHEHL TVWDIHDOTH D,

JE\ 13 & KRG EREORRE R &I 2026 4T 2,568MW, 2030 4= TEl 3,808MW & 72 5 FLiA

HTHD,

K 212 RARBERGAREDOFRERE

Additional Development (MW) 2020 2026 2030
WT-Auto production 0 80 0
WT-STEG+IPP 242 800 500
PV-Auto production 125 265 200
PV-STEG+IPP-TypeA 31 144 0
PV-STEG+IPP-TypeB 0 881 540
Total 398 2,170 1,240
(Hi7T: STEG)

Installed capacity of PV+WT (MW)

2020

B WT-Auto B WT-STEG+IPP ® PV-Auto

(HiFT: STEG)

B 2-14 AABIUVABAERRORE

E
E

PV-STEG+PP-TypeA M PV-STEG+PP-TypeB

M cH D
ZAT B TlX 26%Th b, ZA4T7 A LITEROERES PV 22— L& LI-BEFEEFCTH

L NFOVEEIZS PV B Y 2 — VA 2 M E B D O KB X A FE SN
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234 EEXE

[Fa=U7 K= 3 VF—51H] 7rny=27 FO—B L LT, 2009 4 9 I STEG &1 ¥
U7 O7 ) (Terna) DT, FTa=U7 —A % U 7T RIEEBERBGR % 5 DT 40 [ —
7 @ TELMED] FHEAER Sz, FEHEIE, Fa =V T ORAMRE A Z VT OTF U T HEik
5200 1 OWFJE S EEGTEE (HDVC) MROMiR & F 2 =7 Al 1,200MW D FEEFTHEERR O
2007 Yl MPORERIIVTWZA, 2011 FICFHEFEROEE L S5, 1,200MW DFEE
IRl Fa=U7 A2 U7 OREHEIZ LD 600MW O HVDC #a#ERFd 5, L0
U VIREHEICEE ST,

2016 42, A7’ = 7 N Terna’ sNational Electricity Transmission Grid Development Plan (Z
Mz 55 & & HIZ, European Network of Transmission Operators (ENTSO-E) @ 10 45 H[(Z & £
RENTe, KT 27 b~OBESRMEEAT O TEOMIERITIZ, 2018 /)5 FS i & k4
PIAAL TR D, 2021 FRETICHELK T T D RIAHLTH L, 20T 0T =7 FOHKIE, (a)
B - fED FS fiA, b)RBEMASHENE - BT 7 a7 T2, )7 4Ty /VET /L, (d)

FNFoY T val T RAAYP ) =TT 4T 4 Lo TEY, BEREIT 134755 KA T
& ¥ | Global Infrastructure Facility (GIF) . Energy Sector Management Assistance Program (ESMAP) |
European Investment Bank (EIB) . STEG ([ CTEH L T\ 5%,

Développement des énergies renouvelables:
Interconnection Tunisia - Italy

« Veoltage : 400 kV HVDC
« Capacity: 600 MW (2 * 600 MWY)
« Length : 200 km
CAPEX : 600 M
¥  Exchanges betweon 600 and (1,200 MW).
+  Allernative to the import of gas.
¥ Improve network reliability

v Swrengthen the integration of RE

¥ Exporting solar energy to Europe.

(HiFT: Development of Renewable Energy In Tunisia Challenges and Prospects, STEG(2017) )

2-15 X EM ELMED &HiE
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235 FEEXE

) Y77 =hrvaZOHERN
STEG OENEKIL, /T 7 =Tinrm X (R, BE) B’ 9%., 77 =0rm R (&
BLFE RO FEIMTHI ) DI 9% DE 18% ThH D, 7 7 =71/ 1 A D KHE TG 2 H VR
mfiﬁw — 7T, BHEREIEIL 2% F TEEINTIIND DD, MEREOLED
DI, ST 7 =hnn AOHEAE L, BHERINELZ LD —E EF T Z &Rk
%irLTbviéo
77 ABRFIT (AFD) BNXETDHA~Y—F 7 U v K (A—%—) 70 s 7 AF, PEE
DEFEFICA~Y— A —HF—%FETHZ L TRERIELZSEL, 70, WEZBIET S
ZEEEHMELTWS, B RBIHEHEICR T D STEG ~DA VA E2—ICL 0 5T A
V= M A—F—HRBIZLY )T = m AT A Z LI LTS D E R
=iz,

2) KEEEBu R (T r=hinR) KEG R

— W87 T = n AMERHE E LR, () BAER O TEED) 23852 E i S
T DH, Qi) #RERO DWEERICEZ D 2 L THE LIS WIRIEED ., (il) A~—
h A —%— (SM) %%E - EA, SR Tbnd,

ST = na AERIET 570 0ORK E LT, STEG (FA~— h A —¥% —DE A%
DTS, Av— hA—Z—%HETHZ LI, WELHESZHIH L T 2 & i
ShTn5b

(@ /U TV =ANa A0EHT—4% LB

STEG Sk EN -7 —Z 2L 5 &, 2020 FEI2 61T 5 600 E 0 21349 18% (Js&EE
7 19,623,653MWh (ZxF LT A 3,602,000MWh) Th 5, EfcE R ADOWNRIL, @ET
12.2%(440,212MWh), £ T 26.0%(937,213MWh), 1KE T 61.8%(2,224,575MWh) T&H 5,
ST =N RE %EEZEZLNTWD, ST 7= a R REaANLT 7 =
v A& ZETRIHEEINS,

by /T =hnuAEHK
EROEE, A —F2—0OfRFE, &5 WITEXEHEOREIND /) 7 7 =Jm ZDERK
D, %D ) T I =N AD L S~6%ITREL A - —DEFEEZLNTE
D, Av— " A—=H—DFBELEED TN NT, INOLREEIN TN Z EBRHHFE
ncTnsd,

() BUEFEM L TWD /T 7 =hn AMEERE &A% 0§
kD X 912, STEG 1/ > T 7 =N a ZAE LT A7-0O12 40 TEDA~— F A —
H—ZRET HEEZ D T D,
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d) A=—hA=Z—DEARPE T ORE
B I BHFHA SIS D STEG ~DA VX Ea—OfER, 77V ARETE RF—LF
b0y MR CH D & OfFEREG I,
7T LAMRITIE AT PIY 2 KT V) b ELTAF O TEOAT— p A=

A — (182,000 F=—nr ., FEHIHE 20 4, 7 FEOMTHIM) 2 EETFERATIC
£.38 e KFESE E%, RETHTE s NEED TS, ZOTaY s T
Aw— N A—H&—|XF|T SFAX BRI E I NDH 0, izt SIDI BOUZID B, BEJA IR,

LEDRAM WIZEREDN TE I TV D,

BIfE, STEG I ASHO AFUERZFHME L TRV, 2022 FOF I EH oKDY | &
HVIEE IR oG Y 2 7 RBMREIT S E STV D,
—75. STEG \ZIE7 7 v A1 1 - RE= R NVF—JT (CEA) & RS — LT DAY — M A—
A—EBANTaT 2l NRBLB, ZiuI M ey haeve s NTHY /BT a Y =
e LTEDLNTWD

Aw— A —H— /X7A75:px BT D E BEDOIZOICA—F —EM L L5,
T I —LN AT A B ZICHRY . I STEG#Bé%mM%f% ((E3=Fi)
HIAT O E CTHER S D Z N T 5, Eo, BlEHEIESR 2 KA~ — MA—F —%
BEFTIITA~Y— M A— X —FHE L ZFOETFEN LB I N TVAEEZD A~ — k
A= —FHHEOGFHEZ B L CERNONIZ E 2 TREMTbRL TN Z L &7
D, RIVIFEBICHMMERZSEL NI T—LTDH2 08 TES, £/, Av—FA—
S —DFREI N EATAREFEELFEHA LT BENRAE L WA EZK VAT &V D
FiE (AR —r T OAMEE L EREOBLXMHELZE G OE TN bIXE Z
TRWENEEL TS EHE) B2 LND,
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FIE IPPICLKSIBIREAHED-DIZHELARER

3.1 IPPIZBH Y SR - KIEDEHRK

PE¥E « X NF— LA DR — X=X, Fa=U 7 OFAFARIRLX 2T 5
FHEREA L LT Law n°2015-12 286 5, ZOERT 2015 425 A 11 BHICHIE S, FAERET
INF—T V=l NORBEERT HIENIPSHAEZHL LT O Th D, Zhick b &, %E
L7=BHoM®IL, BFEE., ENEE, HounwTnnts, £o, FECES RESHE
IZEDHAEMRETRLF —DHBAXT—LITRO 3 DTH D,

1.HZ 4% (Self-consumption)
24—V A4 ¥ —3 3 A% —2 (Authorisation scheme)
3.2ty g A% —2A (Concession scheme)

——r—
BRI ARHBRF—L

ERBA¥—L
(HIREER)

AveyvarRF¥—L
(HIRRBER)

it avteyaryiRF—LA

HIFT : GIZ, “PROJETS D’ENERGIE RENOUVELABLE EN TUNISIE” (2019)

31 BAMEBIRNF—REICEITIARERFT—L

% 31 BETEIRILT—ORAEAST—LA
HR P S5TkED BEHE
Self-consumption BRREBRAAGLERE. RARE

Authorisation gw%gwx@t%g‘ SOMN A 0> FEEIHEANLZELCTERE

Concession éi%ﬂ;gﬁt&;@%&ﬁzéﬁﬁ FEELIHEANLZELCTERE

AT o A ERL

3-1
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(1) BRHE (Self-consumption)

MV / HV 7'V v R L 7= Self-consumption 7' &2 ¥ = 7 b DFEfilZld, =R /LF—KEDE
AINMBETH D, KEARBOFARHMIL, KGR ET 0T =7 FOLEEIT 2 £/, B 7 =
V7 FOBEITIFEMERSTEY . TN EMOIERENAETH D,

Self-consumption 7’7 ¥ = 7 ME, BERFEELXBERFICHE T2 2 & CEXIBHELZHN L, REE
J1% STEG IZ5eH1 92 Z L3 ATRE L 725, STEG IE. WA OTAICESE | KEEEWAT
Do B REENEAZKNT 20 FHAEZITH Y . WTIDROLEHFIZ L > TET SNRWVIRDY |
1T IR SN D,

F 72, Self-consumption 7’2 =2 h & LTI, STEG EME @ LIxBE L bRy ny
J hbHDON, ZOGEIFREMA L IHEMAN -T2 LD,

FEEMS EHE SN E— L2254 A RO Self-consumption 7' 1Y =7 ~ OB FIADOHE
IO LY THD,

& G5 B
(Feasibility) (Development) (Construction)

1. 24—PEUTARA T L% (|2, BFET
BRESHDOEE KEORR
TLIA—PEYTARE T+ DERE || - B ol (BARICIRYH
*MV / VT JYRAD T HIERRE | (1570 IR EERQ)
-BEZET (LT HES) - B AT E B Al

* 74—PEUTARETA DR

EE

(Operation)

3. ERfEE LTI
ANME.(DTOTSLEBH(FTEAV L T4TDREESZ
1+518) L L. BENGIDES (FTIHEMEDOREE
Zi155=0)

SRITA—V DR

FTEICE S LLEBREE (FTD ICE S HBE

4. JUyRiEkHRLSER

*HV/ MVYYRIZHER T 571812, STEGIZSRHEL
- RE LB T—42 R (TAS VN IMWER
Z3H8)

EEHSHY / MV URESDRE

*HV / MVJYYRAQER (ZYTDB8)
*STEGIC&K DL T Lar LB

* ANME [ k5B & D2 {E LRI (ANMEE DT O
TS LRHUDBEDH)

HFT © GIZ, “PROJETS D’ENERGIE RENOUVELABLE EN TUNISIE” (2019)

3-2 Self-consumption 7O/ DR FIE
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F 72, Self-consumption A ¥ — AT INLFHAEMREBZ AL —T R 27 NOH 6, FEM
SEMBHENRR DA 7 A N FaPx2s MZOWThH, Frd A b Fad=s b EREBEOSE
FIE ) OFEEMECTIE BRI OKMENEH SN D Z 272D, 7272 L, STEG 6EM% i U= 58
EEHY 7Y = hOBAIL, STEG X0 77U » REREIRGER IS,

A7 %A~ D Self-consumption 7’1 ¥ = 7 F OFAFEFINAOHIKITRD LBV TH D,

A& Bl 5 =411
GEES LAY (Development) (Construction)

1. HA+DEE 3. EfERT
BRELYANPHERAE KEOXRSE

T HBEBESEU, SEIELM REBICEHYISEM
RIEICET AR ILEM tihELFICETSES
-t 3 |ZBEJ S FEEA 1t AWE

— MR EEOHT (TR R

HE) oy b3t )

2. 74—PEYTA R T4 L#E
FLI—PEYTARETADERE
MV / HVS )y RADF [HIEGRE
BB (RLTHES)
T4 —DE ) TARITADERE

4. BEEREL(EUTAT

ANMEED TS SLBH(FTEAV T4 DBBEEZI+51-
B) HLLIF . BEWMSINEE (FTIHEBI£ DB EEZ(T51=8)
SRITO— 0B

FTEICE SRS ELUTEE % (FTD (CEI<HBE

5. J)wriERLHER

- HV/ MVJ)yRIz$E#Rd B1=8 (=, STEGIZEHEL 1= 2 &HifiT
T—4%RH#E TS IMIMWERBZ 558)

EEMLHY / MV ) YREGORE

*HV / MVS ) YEADIERR

sSTEGIZ&LBL T Lay 5B

* ANMEIZ & BB &1 D 2{E LRI (ANMEED TR 5L RN G
EDH)

HFT © GIZ, “PROJETS D’ENERGIE RENOUVELABLE EN TUNISIE” (2019)

3-3 Self-consumption R&X—LDF|E

7245, Self-consumption % ¥— AT & 4% — A7 FEHEILKD L B0 Th 5,
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T RNVF—#ITH4E (FTE: Fonds de .
Transition Energétique) Fa2=VT B
BAEFWMETZRX LV —a v
B4 R—x v MextT a8 &
AFD, IFC, 107571 [0 E NS 2P a4
etc.
(F7vav) l HFREES
TVIy RIS mshefts MEETIESERE 2 Sy a ol AR WAL
e SR 5L, DEOBEFERF—LD
HHET |— [aeiapenEealaieeniivel ) | s

Flde2)

HIFT : GIZ, “PROJETS D’ENERGIE RENOUVELABLE EN TUNISIE” (2019)
3-4 Self-consumption X —AIZEIFERT—IHRILE—LDBEFRE

(2) #—vY 34— 32 XF—L (Authorisation scheme)

Authorisation A ¥ — AL, IEDTCHEINTMELZ FTRIDEN., 2DF 0 KGEHEOLE
1OMW. JELJ T E DS 30MW, A 4~ ZADHE 15MW., ZF DO FHA fTREEIE O %4 SMW
ZFREIZHBEO Ty 2 R T 510D AX—LTh b,

Tavxl NERICEEL, EE e R AX— cGRIIEIC L AR DB L e D, TR .
PE - T X — GBI L D FRTAEE 2 T, AREESH: (SARL) 7213 AR (SA)
DETTuyxl N ERLTHIENTED, AEOAMMBIX, KBt E 2y =2 b
DOEEF2HEM, A7 e y=2 FOGAIL3EMTHY . 221 1 FEFOIER N AIEE L 72>
T\,

Authorisation A ¥ — A7 1Y 7 FORBFIROMMEIIKRD LB TH S,
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A& % =454
(Feasibility) (Development) (Construction)

1. $ A DFEE 3. s

-BEEY AP RRE "RELOEESH

- TEAES LU, SFEE (BREICE Y 5EA
i (CRY SFFRIE = ITEA -1#ESFICETES
- L3I Y HEEH 1t A&

- — RS DA (TR - 3 SERF A

HAE) - 5 Bl 75 38 BRI

2. J4—SEYTARIT1 L&
TLI4—PEYTARE T DENE
*MV / HVJUyEAD T HiEHAE
RN GRLTHES)

1 74— VEUTARET1 DR

4. EERFLTAT
RENEIOEE

*SPV( Special Purpose Vehicle) D E&IT
BITO—0HE

IR EE(FTD ICHSEE

5. J )R LS ER

« HV/ MVS' )y RIZ#ER T 518612, STEGIZEREL =& & Hifl
T—a%E R4

CEESh TS KUSTEGIZIR N 25 T—4
CEMGHY / MV YRESORE

*HV / MVJ )y R~ DR

*STEGIZ&BL T Lay &8

HiFT : GIZ, “PROJETS D’ENERGIE RENOUVELABLE EN TUNISIE” (2019)
3-5 Authorisation ¥ —LDF|E

72¥%. Authorisation A ¥ — A7 T V=7 MI#EHAIND —RLFEAT—NIRO LB
Th D,

T RVFEF—ITH4E (FTE: Fonds de TIAT 4« s
Transition Energétique) ARV YP— F 2= VT B

cFAETMRET RV —a v R—FV MT

AFD, IFC, e | HR KT BB L OBBEOAS L2y T 4T

etc. < BIOFH LoEBEERE (HignS 0
Tz FOBE)

FFvav) l
IV vNIAL YV et x

EIRARK

TuYzs &AL (IPP) @) | s

WBHEAT | ——

BA St R RE

HFT :© GIZ, “PROJETS D’ENERGIE RENOUVELABLE EN TUNISIE” (2019)

3-6 Authorisation A¥X—AIZEITAIRAT—IHRILFT—LEDRBEFZRE




F o=V TEENY T F IR D ERIE - HERRAE
T7AFI) e LR— |

(3) artyviarRF{x—L (Concession scheme)

Authorisation A ¥ — A DER TRE SN RAEED LR (PV OHEIT 10MW, B O%AE X
30MW) &z 57y =7 ME, Concession A% — AT IND,

ZORE. TRY 2l FRTFa= VT BIFIC K 2 ABAMLTFRE OXR LY | BRI B
T 25X FIERIBINFES (the People’s Assembly) ORBIZERIZL > TEARINHLENRH

50

Concession 7' 12 ¥ =7 s OBAZ FIEOHIKIIKR D LB TH 5,

AR —DBE

TalzHrRAD

s

rFoszyrstt)
DERIERE

7O IHMDERE
B A

BN LUHBHBRICEIALOBMEREE

‘B EROHIBEMEICLDALDOFHRGEI— L ORI, BLUEEFEICLD
HH M DREDRH
-RERSNMEEBITHE S VHBNERICESCRROA 77— DOFHl SRR

SERSNF-aVEyYa v BRHRAR S —(ZEEBRARELER. BHEBAZA. £
F AR (AR DALV IZHBIER) . TR IVNDE T LEEICHELE
D fth D B (LT —LDEERHELE)

- A BT (the Assembly of People ‘s Representatives) B ZH T8R4
B D #1TE, JORT (Joumal Officiel de la République Tunisienne) Z&EiHZ D A%

*Fa=-OTOERICEIRBEANET DEHORR B —IZL B
- IOV RO BICETISEIELTOC I D /R — 3y EE)
TRCIVP AR —ICL PR ERENERE. SLURH

ZTOCIHMIBER DR T a—)VIZH-T, FASz ot EF D THFITEEIC
&30 HMORE. BR. REEDOET

Aty a iR 0TS DEE (205, YEEDAERSFEEHATEE)
Aty a BB OSTEGAD IR IILE—DERSE

HIFT © GIZ, “PROJETS D’ENERGIE RENOUVELABLE EN TUNISIE” (2019)

3-7 Concession A¥X—LDFI|E

Fo, arkyvalrAF—AT 0Tl MIEHIND —RRFEAT—LFTKROEBY

Th o,
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Fa=UTEEIE T X IR D ERIE - ERRE
T A FI e LIR— b

TIAT A RH F 2= U7 HR

s BAFRBET XL —a U R—R YV M2 5886 L OB
¥ BOA LT 4T

- BMoBis LoEBEE (ER07ed s hORE)

ca vy v a VEMIICKBREE - X7 4 » b

BIRAZK

FuY=y & (IPP) @) | s

HIGERAT

BAYE S mibkEE

HIFT : GIZ, “PROJETS D’ENERGIE RENOUVELABLE EN TUNISIE” (2019)

3-8 Concession RX—LIZHBITERAT—IHRILAT—EDBEFZRE

3.2 IPP MR

F 2=V TIBTHHAEMNETRNFX—OEAF—LT, KT 0y =7 FThHa st
v ¥ 3 A¥—LA (Concessionscheme) . Py 2/ N CTHIA—YTAEB—T a L AF—
2 (Authorisation scheme) . HZF{H%r (Self-consumption) , DWW TINMNERS>TND, FEE - =x
NF— B DR — L= LT, 7Y =7 FOEBRRIZRO LB TH 2.,

» o twi 3 (Concession scheme)

PEY « TXLX— - PEILAAIE, 2018 4 5 H. 500MW O KEEEHEIZET 2 HATERERDOA
AR L., 38 EDINENH -T2 LTWD, 2019 4E 12 AT FTOE E%FLE 23 E LTV
%

o

&322 AV avARICLIRNGAREEROTEERNLE

=S A BERALE xE MW) B (Fa2=U7F 1 F—/L/MWh)
Tozeur (A) SCATEC SOLAR 50 79.379
Sidi Bouzid (B) SCATEC SOLAR 50 79.379
Kairouan (C) TBEA/AMEA 100 97.920
Gafsa (D) ENGIE/NAREVA 100 79.950
Tataouine (E) SCATEC SOLAR 200 71,783

HIPT © FESE » =¥ — LA R — A=




Fa=UTEHENEY F IR D ERINE - HERHRA
Ty AT LiR— b

k. PEX¥ - X — -« FLILAIRIEAEIC 2018 4E 5 B IR IR EICEI T B HRTEM A DA
HELEL TWDD, T6 OIFEEMIRN 2021 2R E TIER STV D

» F—YF A4 ¥— 3 (Authorisation scheme)

A=V TAB—va U AF—AIL, THET, 201745 H, 2018 45 H, 2019 47 H,
2020 -9 HiZ, FE¥E - = (X — - JENL T B Y =7 MAENRFEIN TV D

2017 4F 5 A BRI L TRGEFEE T 70MW, JE )5 T 140MW, mm&sﬂm%ﬁ
WXk L CKRBEIET 70MW, B ET 130MW, 2019 FEDZEEICH L TR ERET
TOMW O 7' 1y =7 MRRESINTWND,

>  HZIH% (Self-consumption)

IREBEICHR SN DRIEIZRE L T, 220 b L 2 207 vy =y N&aStH BT 2 (N
HEATND, 1-21F 1,200~1,800 kWh /FEDTEEF 71T D [Prosol Economique] B2 =7 k| b
9 1 1% 1200 kWh /AERGE OHEFE AT D [Prosol Social] v =7 hThH b, T2, HE/EI
PELICBA L TIE, 2020 429 H £ Tlo, BEE) 32MW (172 ) ORBEIEFRBEOREIZ OV T
KBNRIR I TN D,

B, UHING T 2= TIZBWTHHEZRMG L TW\WD IPP F¥EH & LT Carthage Power
Company 73 25(F 541 %, Carthage Power Company %, Nebras Power £1: (60%) & AL (40%) 23 H
ELTEY FTAT 5 Rades 1 FEEHTIL, 471 MW OREREN 2 Fi>T 2 =T R KOFERT (2019
EOF 2 =TT OFRMAEED 8%LLEITHY) Thod, ZOTT U M 2K AZ—E &1
RORK[S —E L THIR SN TR Y, 2002 FICEEERZG L TWD, 38 L7ZEIE, 2022
FETOBENIARK (PPA) IZESWTSTEG IZE STV D |,

33 IPPIZLEBRBEIREBAICHEDTRIMLRAYI ELGSDTWEESR

IPP |Z X 5 FAEFRE= R /L X —EH A DGR & L T, Concession A ¥ — ADAGRIZIER] 0353025 Z
EMBT D, FERRICKRE T | FEREHRZZEL TS 2, FEAIZEBWTIE, COVID-
19 ORI LY | EESAGRNEE L-EFHAE T TV D,

Authorisation A F— AIZHOWTIE, HIEEEEZ N LEWELAFELNTWD DD, FEEED
BETELOMELE LT, #HIHITICE > AT u Y= 7 MR KRE < [FEBR 2RI
LoTETrY 27 MM/ NINE WS ERZET N5, £z, BHEAZK (PPA) ONEN
FERRA 72 R ICH A L CRWEARETH S, °

Self-consumption A F— A TOREIT, FIRA~DRFIE S G (UR) 23T EEDRK 30%
IZHIBR SN TWDRTH D, YlRIZE N RTOEINZRMEE WY X b, BHEEVWED
STEG ® 2 A MAHE TORETH D, ¢

! https://nebras-power.com/assets/listing/rades-ii?language_content_entity=en
2ARERITA A B2 — LD

3EBRD A v # Ea—LY

SRR A Ea— LY
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Fa=UTEHBEHL I X IR DIERIVE - TeBHA
Ty AT LiR— b

ZNENDAF—LIBIT HHELEHTHLUTO LB Th D,

% 3-3 EARICETIBETMREIRILT—EAICREIEE

F= B |

Concession 7Tl NOKRICKE A BT 5,
© HEESR MR TSR L, (PPA ICBURRAEIZ D72V OO, BB
comfort letter 233 SN D Z L0, PEE - TRALX— - IRIUENBHYFE
LROTVWBEDEBIFOaI vy hAV INEENDZEREICEY A 7574
J— U A7 BEEMEITND) 3
c BEF O RER ED 4T,

Authorisation * PPA D EFIRAEICHI S 72 b D L 7 2 TRV, (BURPRAED T DN 72 i, SR
FFIREIC SR B DM C AN SN T RMERICE T UV A7 NEEFEAM L
2o TN D pAE)
CHWIGIITIC L D7 7 A T ARRETH L, (TREITH—EEOTRY > b
if%?k LTWAZ EREICLDIMEIMERE., BFED U A7 FHIEE I DR R
- B ABABL « VAT OISR 720 O
c SRR O RER ED 4 TR,

Self- - STEG S&#t~D 4Rl T /IR 5E (V1) 2356 s D e K 30%IZ iR ST b,

consumption - R E I LT =E~DOEBENRGER R TH L1, 7V v RERICHT>T
DFNELN— VIR ERABHETH D,
- B ABABL « VAT O S372u 7,

HAT - AR

Concession A F— AZBI L ClL, PPA (28T D BUNRAEZE OFE bR S L72 2 & T 2019 4EiC
Eig SN AL TITFESFI RN L0 INTEY ., BETDHIU A7 13588 - ) X703

LThHD, ©

3 https://openjicareport.jica.go.jp/670/670/670_000 12356184.html
¢ https://openjicareport.jica.go.jp/670/670/670_000 12356184.html
7 https://openjicareport.jica.go.jp/670/670/670_000_12356184.html
8 https://openjicareport.jica.go.jp/670/670/670_000 12356184.html
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AR D I RINEE - HERRFRA
T7AFI) e LR— |

Fa=UTEENES X —

34 IMHARMLRYVIZHT BEFRELM FF—IC K HZIFKR
BT T, EBRD (3T 2=V 7 OB 7 4 — Dtk L 3R % X% 57201 STEG 2% LT

BR3IEx—mDY T ARGEn— 2 R L TS, A ML, E A2 ER AT REM: & 2K
957200 STEG & T 2=V 7 DX —HHOWUE L FHEETHDH, A7y 7 M
a—IRL— " HNRF U R, MBEERHE, BIEE ) A7, BARED R L —OHE EilELET

HI-bORKEEGTe, BN EERE e — Ry TREEN TS, 7y =7 NOMETK
DEBYTHD Y,
% 3-4 EBRD IZ&AXETAD I
a7 AR H Tuyxr NMEE o/ haxk
k4
STEG 2016 £ Fa=U TR OEEM | K170 5 H2—n
Transmission 9H21H DOiEILICRENE 3 5 7=, STEG
~DK 8,500 Fa—ua D
=7 a— % FEhi,
STEG Liquidity | 2020 4 Fa=UTOENEIF— | 300 HT2—H
and . 12 16 H DY & FE R SRS D12
Restructuring IZ. STEG (ZY 7 U URGE | 7RrY =7 hO—EL, B
Facility n— AR B, 7 COVID-19 fiki -~ Bkt
Zo7uver M. BH | ICOWEME R & LTS
72 B L COVID-19 f& | #u. BUOER T EZ O
BEA~DORR R RIS A A | VX IZEH IS,
‘F7-HDOTH 5,

HPT : EBRD AR — AL —3

EBRD 13T =2 =7 B LT, Ficarty g v FRE I UIEH « ERHE A
Y AR—FLTW5, iaE 2 FERBIZBW T, EBRD I 5S00MW O K7 v 77 LD 5 H 400MW
WZOWT~ T — a5 2050, ARV —=RF 2 =UTEEHN L TRIORZREZ{T->TE
TEY, BROICBFICARSNTND, 1°

HEATIZ, STEG OEEL AT LOFRIEROPEREN T +—~ U ADM L2 A E Lz 151 &
JiUS RLOFEEATFELTWS, I7rY =7 hOMEIZROLEBY THDH, !

° https://www.ebrd.com/work-with-us/project-finance/project-summary-documents.html? 1=1&filterCountry=Tunisia
WEBRD A v #tEa—4&h
1" https://projects.worldbank.org/en/projects-operations/projects-list?countrycode_exact=TN&o0s=0
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Fa=UTEHENEY F IR D ERINE - HERHRA
Ty AT LiR— b

% 3-5 HRBITICKBZETOD I

vz b 7GR H AT TuTx s MEE A= S/ = S
4

Tunisia Energy | 2019 4 Fa=UT7OTRLF— | 151 HH US Rb

Sector 6 A 24 0 R —kEzE T OB

Improvement %E‘E*E . Q) Fa=mUTo

Project W AT KERILT D 2

L. G) Fa=UTENATA
24 (STEG) @ pgF ¢y X
T~ ABRETDHI L
ThD,

yulxy MI2o0=a
N— */%T%Wénfk
., EEMOMIT, T=2=
T DEEY AT LOYLIE L
gk &2 L., ¥R
7 F—~ v ADWEIL. STEG
DN T F—~ 2 ADIR
(A Nl N R oY N
S a=E/ A NN o ies 3
B D= OEERMEEIT D
HLOTHD,

HIFT « RS T AR — A=

S0, BRGUTIE, IPP 12 5 5 B AL - I LT M TES O = 2 7 L O
LR OBIIL L | HRTOT 0 U= 7 FEHRENO b L—= 7B B B EE A1 5 T
EThHbH, 1

T, FAY GIZ X, PE¥E - =X — - RILEIC LT, KBTS OO OEE Ll
M, K= VX —mGOMG, KB EFEOEMOZE /2 E&2T> T b B,

% 3-6 GIZ [C kDX ETODIHF

A =RVES/ A ES G 7uvxr MEE
Capacity and human resource | 2015 4 PV Y AT LDORE LIRFIZBIT D EER B
building for solar market | ~2018 4 V== 7Y %2 8B T 53X ET-T
development in Tunisia W ,5
Strengthening of the market for | 2017 4F DK NFEE S AT LOTGEIEKRT 5
small and medium-sized PV | ~2019 4= TEODFT 2=V T BHFOIY fiH % P LT
systems A,
Support the implementation of | 2015 4F NI L OEBRRI R B0, @mt, EROHME
the Tunisian Solar Plan ~2021 & DEEEZIFTTHSET RS R4 LT3,

HFT : GIZ R—L_—

2 RETA 22—
13 https://www.giz.de/en/worldwide/326.html




Faz-OTEEAEY Z—ICRAHERINE - AR
TJ74FI - Lik—k

% 4 & STEG OREREICAITI=HR

41 FaZOTBRICETEIRILE—EEGEDH LU STEG DBK

411 Fa=UTIZHITSH STEG DIKR

IMF 7% 2021 42 H 26 HIZAFE L= > b U —LR— k “2021 ARTICLE IV CONSULTATION—
PRESS RELEASE; STAFF REPORT; AND STATEMENT BY THE EXECUTIVE DIRECTOR FOR
TUNISIA” ' (LLF, TIMF Z> hU—LA—hK] 595, ) IZBWT, COVID-19 XTI w7
WL DF 2= T RFOMFHENEL L TD E LT, =X —@E&dEm, EEME
(State Owned Enterprise ; LA~ SOE &5 9, ) dEOMLEMENRRKRE ST EF o TEY | FRZ
STEG I3 R OEAREL L THEEZ B LN TN D, [ALAR— MIEIT S SOE DR A v
MILUTDOEEY THD,

> B =X ) TR OMEST
> AT RO
> WBIEROBAEOMSR., EOHTIC X DR

7235, SOE OEEE T DOAIRR ., Bkt DEMAFZ OB NN DOV TV A 17 IE SOE 23
JHCE > THESNTWA L ZATHD,

412 BHEIZ—IZHT HHEBIEDRR

Fa=UTEE L TOZRLF =SS EDOERBUZ DOV TIEL, 2018 4F - 2019 F T HE A
Hol2b DD, 2019 FORFEFNZTRXTA Ly T LTS 2, BHERRPHEICREE TSI &
X COVID-19 "> 7 X v ZIZ X HRBRFEAL/2 L, AL —RITBEPEE 72V TIEH > 7203,
BT E T B AT SOV T OB & % & st 35N TR S -, BURFIZ 2026 4E £ ToMidh 4
HE A OESEHeE LT 2 BIEE LTRY . BWE - KFRE Ik 2B 7' r 77 A48 AL
EH L L5 3, WihEsEIC O W TTEEIZTH DM, EBRD bE=HF U v 7 &2iT-oTND &
ZATH D,

BT EFRBUILL T D L0 4,

> 2018 4= 9 A OBREMERE 5 & EiF
2018 /- 10 A, 11 AIZ oW TIALSMEED & £ VI X 0 il BT &2 W,
2019 45 3 A BRBHIkS 3 & OV T BEE L O 6% OfE Eif
2019 5 A ARJET A K OMKEEOAE F T % Fi,

VvV V VY

! 2021 ARTICLE IV CONSULTATION—PRESS RELEASE; STAFF REPORT; AND STATEMENT BY THE
EXECUTIVE DIRECTOR FOR TUNISIA

2R A 22— LD
3EBRDA VX Ea—L Y
4 EBRD“COUNTRY ASSESSMENT?”(2019 - 2020) https://2019.tr-ebrd.com/countries/#
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FazZOTEEAEI Z—IZRAHERINE - HERE
TJ74FI - Lik—k

42 STEGC DREERED-OICLELGFERUM FF—IC L HXERR
421 STEG OENHKME - FXREEOKR ZBE

(1) STEGREXRE

1) STEG X O\ F 2 =V T BUNXHICBIT 281 7 ¥ — &0 - Bl L B a—

STEG ? 2018 ££7 = = 7 /L L AR — MZ XL, 2018 4E1% STEG 2% L T 1,200MTD 0= 275 &)
2 D B BL 42 (Operating Subsidy) 23%1 0 4 THNTERY , D H HESHEZEITIL 717.3MTD
DRETHNATWND,

BOEH, VAFEE, TNENELHT Y OEfl, 2 A b, MBI TOLEY TH D, W
THOFREGMBIGEZIME L THRFLL> TN D,

BURFIE 2026 4F £ TOMBERPE L OEREHEME EF 2 BIEE LTS, £ BEFOER.
HAZNENDETZB T DR EFIEZOWTUIERDEH STV, EBRD 230 A, &
FHEINTNOE T AL P TONKEZIETEL LI XEEITo-TNDHEZATHY, HERLE
ik « 2 A MZOWTHEEZITO TWVWHEZATHD, »

® 41 BARFRICH I SHBIEDEE

2017 & 2018 4

Average unit selling price per kWh distributed 189.6 206.3
Average unit cost per kWh distributed 2354 286.7
Result excluding operating subsidies -45.9 -80.3
Impact of operating subsidy 22.8 45.7
Result Taking into account operating subsidies -23.1 -34.6
MEEN 7 WIHE DMK (Ikwh FEXH7Y) -24% -39%
EEN H 25A DHMEFE (Ikwh BEEXZ72 V) -12% -17%

E{I : millimes / kWh
H{FT : Annual Report 2018

4-2



Fa_oTEEBEAEY 2 —IZRAERINE - #ER uﬂﬁ
274 FIL - LiR—

& 42 HRABEIIOIDHBIEDORE

2017 & 2018 &

Average unit selling price 460.4 508
Average unit cost 638.1 864.9
Result excluding operating subsidies -177.7 -356.9
Impact of operating subsidy 110.2 214.5
Result Taking into account operating subsidies -67.5 -142.4
SN WIHE DA XK -39% -70%
HBEH B 5356 DM E -3% 1%

HLAL : MDT

HiFT © STEG Annual Report 2018

2) STEG OFRE, ik, BIEOR Y AN (F 2= T HAF, STEG, i K —I2 X 5HY
HLA) OFEHR LB ER OBt

a) HHRERIT - ESMAP |2 & 5 K42

528171 Energy Sector Improvement Project Z Ffii-F TH 0, /7 7 = m ZAHIWO 7=
DA — b A= —BANFEDOIEZIT> T D, LD, STEG OFEEUFEIC OV TIT>TVNDH X

% - 2

>

F7.

U TOEEY THD,

ﬁﬂé@&m_owf’sz%ﬁﬁbtﬂéuﬁtﬁéioT SEIT-oTW5, BILE,
BREHBEINAKROEFFEaZX b (EE, FE, BEN]) IOV THEHEMICHAELZIT> T
Do

FRIZ KRR ADFHE=a A ML, STEG DEEBEHOKRE A Z D TEY . ZOMEE
TR EREHEITE I SA AL =S5 &9 RBHERFT AT —LDHEAZRT L T 5,
WBEAITHR LCIE, 2BREE ) A7 EH (VAT ~y VHIK) ([ZO0WTORSE EIT-72,
STEG DFEI|Z bﬁéﬁﬁ%%@ YN ETFIAFX—HICHENRTLVIRELTEBY, XED
IToTW5, BUEIIVIHERECTHY | LB OMHEIR DR EZIT > TWND & 2 A,
%ﬁﬁﬁa%ﬁofwé%@ﬂ\ﬁ%xﬁﬁﬁ%mﬁgfﬁw\:@t BT
WZEER 3 Do TN B,

ESPMAP (Z £ % PIP (Performance Improvement Plan) (22U CTIIEATAY - PHEAVELAIC

TH—HNALTELDOTHY, 2019 FIZ%ET LTW5D, FWTHEHEIZ 7 +— A A L7z Financial
Restucturing Plan Z {ERk L TV A2, BIfE, =X —EH L OMBEE TERL O ORNEE MEEH T

HY

IEXZRAKBAHFE LN TRV, B R TRE STV,
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FaAZOTEENEY 2 IR AHFERINE - HERE
T7A4FI - LR— b

b) EBRD |2 L % 42

EBRD (3F 2= 7Dz x ¥ —k 7 Z— T L, FEXE - =3 /LF— - Gl L THZX
BAZINDT RS HF Y =22 LT 5 3, F72, STEG T4 L TiX, 2020 4, COVID-19 /¥
YT Ry 7 TIZBWT, RS R OCE A DR V2 D20 300 H /2 —rdr— 2
07T AERELTWND S o7 r T AT STEG O in— R~y 7REENTEY  flue—
F< v 71% STEG ORMEH ST v A Jg Na—R L— BT A, MBS b, BB
HEHAE~OG G, BKERFEED TRV —® 7 X —ZB T HEMON L2X5 2 L2 AR L
LTCW5, STEG DMBEEHRE /1M EIZBT 2 BARIIU T O LB Y Th L, EENRKFRGE
HEF R ay P x e b E LT, @AM STEG OMBEHGEXELZTT> T\ D,

> B AV NEEIOEASE

IFRS A (AEAGFREAMGSE) b

WNEZFH - TV TOF R T 4 ELT 4T
ERP AR (HEAREIERL, PHESHR)
BEDIANT 7T ¥ VT

YV V V V

¢) AfDB (2 L % 4%

STEG DM HE IR LTI, EIZ EBRD N XEIZERVMA THA2D, ADB & LTI
STEG BB IT %32 K A21T > TUZeuy,

3 MESHAEOBRAN S OTIRRI BT SR L T2 =07 EERRA~OKE

WS HERME DB S DIX B0 L B BB 2 YNNG T2 ENEE LY, ~FTFa
=UTIREAEAEE LT COVID-19 N0 F 2 v 7 IC X HRBE~OITEN KX, B2 BT
TEDHRWM TV &b FHlEND, BB EFIZ oW TIE, IMF, HEERSBEIZERT & k156
ZiTo T\ 5,

4) STEG DU AEE & E AR E Ol H R O B 2 O BLS 2> b OREHI T 5 IR ETRA
a) B 1 24R D AR

H#4#R1Z X % Energy Sector Improvement Project ™ “PROJECT APPRAISAL DOCUMENT””(2019.6.3)
(ZEIUE, STEG ODMBHREIRDHHNIZL T O LB TH D,

SIMF A MU —LR—=FLD
¢ https://www.ebrd.com/news/202 1/ebrd-providing-300-million-loan-to-tunisias-utility-company-steg.html
7 http://documents1.worldbank.org/curated/en/296941561687292260/pdf/ Tunisia-Energy-Sector-Improvement-Project.pdf
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FaAZOTEENEY 2 IR AHFERINE - HERE
T7A4FI - LR— b

& 4-3 BHBREICHRLEH

HERE (il
ST i > aVbEa—FYT7 =T EEHLCERE, BE#RE%21T-> V5, EBRD
DXARIZE Y ERP ZEATETH D, HEEEOHEHIITE TR, 5% 2
~3ETHEEZIT O,

> DR, T2 =7 ORMAEESHN TV S BUOSFHEEYE (national
accounting standard) (ZYEPL L T2 3, [EFEMEHRE U (IFRS) i A
HLED TN D, 2017 FEREE T, BEOEEREG LEIC &, AL ME
FEAM $23 72 SAUTW R o T2 9,

» N F—MbBLRtEZ e s NMUTEATF—ARNEIND &N
BTN B D,

PR il > WEEETFALEEINTEY . NEHH O AT 80w - A STy
%,
(RO T r Y = 7 NERITY > TOERERY 271380 E ST
%)

M > MRS A Y E. Fa= DT B0 UL [FRS MWIRE LT
MGEIE L 72> TND ERESHTWS,

NS A » STEG IZINMHERE 2T T\ D,

CxtgRo 7 m Y =7 FAEHT 5 ETZONNBEEITFTFATEHESh
TUW5, 723, STEGAnnual Report (/XA S EOIWRMIZZA,)
HIFT : 4R Energy Sector Improvement Project (P168273)  ®“PROJECT APPRAISAL DOCUMENT”, EBRD ~®D-f >

Z B a— L0 FEHEK

b) LM I

LLF. STEG OM BRI OV T DML 2020 4+, 2019 £, 2018 4EDT =2 T /L LR — ~Z
BRENTWAMBEE®RA HWTWS, STEG @ 2019 FEDIL S HEE 13 4-4 [STEG OIS S
(2019 4F) | . 2020 AEDIUL S AE G I35 4-5 [STEG OINEERHEE (20204F) | LB TH D,

“Net financial charge” (AR 2L, FLEEIZEZY) IXERETH Y . 2019 F13F= M1 H T
WHZ EBHoTSTEG &k L L CHIEEZ G ETETWAH A, 2018 4F1ZAL1,543MDT ThHo7-7=
W, STEG &k & L CIAEFH EL T\ 5, 2020 A28V Cidie EFEAM KRR L T b
D, %Ik &350 58 BRI O KER AREHE: (RIKAT A) To VD | 2020 FRITH-0 KK A flikg (7
Ly MiitsE U7 LTnD) OF% (K4-1) OREEZZIT WD EEZLND, 2020 4135 1
AT OIRNE S H Y . #fiBh4: (Operating Grant) & KIEIZEAE STV 5,

S IO LS 7bDTHY NEHKRT, THSMEHORTH MBI WT, BELZ AT HOIZ%IT)
5 ThA )Mk E-ITABEEBET 7-DICKL S THA Itk Tdh b, IFRSI3 T —EDEREREIL,
ANTFMECERIET D2 ENRD B, T2, —EOBFEIZHOW TR O IMENEET 284 B ATREAR
BE LTy ax MERBEONTFEMEZFEST D2 kbbb,

SEBRDA VX Ea—kY
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% 4-4 STEG DN (2019 £)

Income Statement FY2019 in MDT

Cost Revenue

REVENUES

Cost of sales

Operating grant 1,242
Other exploitation products 77
ACI B CREES Net financial charges 646
Other ordinary losses 11 Investmentincome 7
Income tax 6 Other ordinary earnings 14
NET PROFIT FOR THE YEAR 106

HiFT : STEG Annual Report 2019 K ¥ FH2 M {ERK

% 4-5 STEG DINIF##iE (2020 £F)
Income Statement FY2020 in MDT

Cost Revenue

REVENUES

Cost of sales 5,225

Operating grant 100
Other exploitation products 281
Investment income 1

Other ordinary losses 34 Other ordinary earnings 15

Income tax 6

NET LOSS FOR THE YEAR 60

HiFRF : STEG Annual Report 2020 X ¥ g2 [ /ER
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FEEOBRELE L TWD R ADMFILT Ly MG IZES L7 b D L 2> T g 10 2020 4
A COVID-19 XU T I v 7tk duy 7 X0V EORETT Ly MIEAKIRIZ FELTW
Do ZAUT I D 2020 FITREHRAMER S 4L, 58 BRI D723 o 7c & b b, Lol
DB, 2021 X7 L MBS ER L TWD Z &b, HOGE EFEMAHEML, BENILRLT
WD RREMED B B

RimffiEHE ($//\LIL)

100

80 2o
{
A
. wr}\’%(}“‘\. {. -
\/
20

2018/01 2018/06 2018/11 2019/04 2019/09] 2020/02 2020/07 2020/12 |2021/05 2021/10

$/) L

—o— R/ Ik

WTI —®— OPEC/{R&T W I~

4-1 T MR
T By M1

PLFIX, STEG DT v AL — hOMETH 5, STEG IHEHBEOIRIEIZH 5,

WSR2 2—kD
11 https://pps-net.org/statistics/crude-oil
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% 4-6 STEG O EEXNBRAA—E (2020 )

Balance sheet FY2020 in MDT
ASSETS EQUITY AND LIABILITIES
Intangible assets: 1
Tangible fixed assets completed 6,605
investments in progress 1,173
Financial fixed assets 111
Non-Current Assets total 7,889
Stocks 326
Customers and related accounts 2,031

Other current assets
Other financial assets
Cash and cash equivalents
Current Assets total

HUAT : STEG Annual Report 2020 L ¥ FiA HI/EAK

¢) KRB DOWT

EBRD | &5 EOT X KU 7] L LT, STEG DR A b Z L OFHEFOEA % i
HTND, BZ A MIFTA, BHORXOMM, EINIIHE - £E - IlEFE T L O TIKL
DOEREEITH>ZEZHIBELTWD omnﬁxif ITEANETTDRIALTHD 2, £z, i
MHLBLILBNAKOENFEA N (FBE, wE, BLEN) [ZOWTEHMICHELZIT> TN 5D
LIATHD,

d) MBS

%% 4-7 ISTEG FEEEOHEM: | L UF 4-8 [STEG MR O] 1%, STEG @ Annual
Report 2019 |21 )E L CW =B #ER 2 W B O 5T Th 5,

MBHREO RIS L LT, AR ThEL, F2=7 L[E U MENA HisioE Ao 5=
ERWDZENRNTENEHFEHAETH T2, TNODOMET X AFRREETH D=0, E -

12 EBRD ~DA U F B a—fERLY
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THAREARIT> TV REEH¥ETH S Engie ({4) ', Enel () ', il OE /BT SHTH
% Saudi Electricity Co (77 Z ©7) 5. Jordan Electric Power Co (/L4 ) 0 UL A A
T LETHY ., IONERFETH S TenagaNasional Bhd (= L—7) VOMBIEE A2 WiE LTV
5o ZNHDE¥ET STEG LHFER—F 7+ VANERLD (BX. VALSMIBEFELIT-T
Wo, TAFEZTO TR, 2E) RELHY ., BATHORNG R LH720, BT
TEDLHLDOTIERNWI LICHETOIMNERHY, HETSETHD,

BRI REO T T ADES] « HARER, 2—ax 7 AL - XU EHE LTS,

U ARG TIB DA Z VT OES - FAFEE, PO TCUIEERETH =0, BIEITA 2V Tk BES L
W5

B Yo7 I e T OB ettt BE, BEEAMEL TS,

16 g L4 OB,

7 = L= T OB, HEE, BEEETo TS, AEEETHD,
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% 4-71STEG EETFBIDOMEY

STEG Engie Enel Saudi Electricity Co |Jordan Electric Power Co |Tenaga Nasional Bhd|
SWIER FY2018 FY2019 FY2020 FY2020 iR
BERITH T HMBMEERDIEIRTH D, 2019F(FAZE TILZEL Financial charge (NERERIFAFTE
R AT fli2r20530 S TULEWAY, BS<CABEIBHOFRE) TRENH TS0, BERENTIRICEL TS, LHL
A5, 2020F FBURFITEL TS, UIERFRHLAEONELERHIEFETH D=0, #HELT
0y e » - TSREGBIENLEFELL, Fz, 2020EDEDBEARKMDEMELLET DL ROAN TSR THSH4
BARRBIEEROA 21.8% 1% 0% (110 156 043 09 199 i1 24T B £ b STEGOIEE AN 5 THLC LERL TS, 5 ERMOANHE
BRI DA RMELEHCABELEHOREERERITVIEEZLN, KX THNIEABEAVDITD
REEH 956,753,285 10,333,347,343 10895,133,784 WTHIEADEBEEHLHETH DD, STEGIZIXUR I TR A MERM L, STEGDH TIERET
FHVRIRELGSTVS,
R 709505085 10840910 “eoroee BEAAIHT DRI THE, T TIRBRBIHTHY, BEAANTAFRTHE. BB, HH
B2 EAHEREROE) NA NA NA (5.56) 8.89 1.31 7.84 6.31 BBEABEOEENEENLEL LE>THIRETHY . STEGO B BURAEEELLKRERLTLY
BEAX(MERE) -2,341,811,915 -2,219,765,868 -2,279,099,383 6"
. FLBITHT SR LBFEDEETHSB, STEGIEFE LRAMNFTLEBZ THEY. TA(FRELHTL
TLpAE TIH0T0LTT Teesaiszs 196.352:457 2, RLBER L REEBELKECTZIENBETHD (PIXEF LOBEEL TS, FLREDH
BB NETHE),
FLERFIEE -8.4% ~5.5% 3.0% 37.28 34.32 11.78 1273 27.03 2020 FRAARMEDEFICEYRENRONDEDD, SUBE-THY, thELILET DL, 5¢t
DEHD24%ELBET HERAELTENKEL LTINS, AR THNIEFT LRIEDOKEHEERT
KL 4,534,263 470 5,473,687,548 5,281,721,967 BHREEAVCITDNTASEHI DIBBEHLZRETH DD, STEGIZIFYRITRT AU MERH L,
STEGD# TIFH G TEHLMKIREL>TLVS,
ERFI pcateaiol SSCHEEE Lacciels AEOINGEHER DB TH D, STEGIEAE TRZAH TR, EIEHLET HE . 2020 D5 D
FLEEEREE ~12.2% -9.9% 2.5% 6.66 18.36 11.94 383 16.55 FEN%THHH, STEGILBEIFE TH—TSATH2122020F THoOTH2HBFE 2TV, 1k
REB 4,534,263,470 5,473,687,548 5,281,721,967 RELTEWKELGZS TS,
praveT 2,088.257,817 112,721,336 54,067,416 BEANE(EEMEBEL) OINBEMETHD, 20194 (LA E THL Financial charge THIEAH TV H7=
. TSRICEL TS, BEFIRE, EENORBOER (REUSNORE. BATHIFELAEZE
FELEEERER -46.1% 2.1% -1.0% - - - - - BRGE)EMARETHY . T(FRADBEFRHELTRBEAH TOENIEERLTIND, 20194
. [F—BERICTSRELES> TR ED D, 2018F L2020 FT(FRATHY. RILELTHBEDHEENTE
FL®H 4,534,263,470 5,473,687,548 5,281,721,967 TOENKRAEN TN,
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STEG Engie Enel Saudi Electricity Go |Jorden Electric Power Go |Tenaga Nasional Bhd|
SFER FY2018 FY2019 FY2020 FY2020 it
sHmAS gaceso0zoes TR il e 20184 [FBAEFFTHAM . 2019 [FFinancial charge TRIFM S tit=t=th, BFIIEL TS, 2020
FrEY =3 ~46.2% 1.9% ~1.1% (4.25) 419 305 108 8.17 FFERAAMEEDETICLVRLRMEARELILOD, ZRMICRKELZOTLS. BNEHRE
ELH 4,534,263.470 5473,687,548 5.281,721,967 LPRY LFREUADIRDORELGENBREZEZ SN,
BLEE iz AT ALY BAERGEL, RENBVEEREEEDISEAL TN DEHHTENTES, STEGRENDEHS
wHERERE 05 05 05 0.36 0.37 0.14 0.92 024 HELLBRT DEBETHENLLOTNS, 2L, Fa=IT TIHSTEGDME STHLE T S,
BEOHEE 9,563,753,285 10,333,347,343 10,895,133,784 %ij’;%ﬁfﬁ&ﬁéﬁj‘CL\’;L\&L\jaﬁgfi%ﬁ)é"

FEE 4,534,263 470 5,473,687,548 5,281,721,967 FELEERGEL. HENBVIFEER L, ST LEERNETOYMAENLERT . STEGIEHE
= . DEHE#E (Saudi Electricity Co. Jordan Electric Power Co) &YIEEmL\HfELZ>TNSAY, REIRE
T LB 28 32 26 88 496 189 1.64 1308 | BEngie DEnelE LBT HEERUBRIEHHERL D, 1285, FIERBAAF TERN 0, B

FLfEE 1,602,728,575 1,713,114,106 2,031,426,826 mf;ﬁ*ﬁ[;m%fﬁéo
mERE Al 776526418 7,855 504594 7,885.407.969 AT AEEEAMLERALEEEAEEENCHRA T 50 EEAERALED L OMMTE
AR () a5 6 -, B B B B B INTE D) EH HIHETH B, STEGIE5H B BEV SR> THYLBMMEIELLZ B, [F1E
v . . i STEGA AL TWSTIHETHY . FMBRAZTHUC TR LN B IFONLI LN L, BEEERENT
ELE(1HAFY) 1,602,728,575 1,713,114,106 2,031,426,826 HEFEDENENSICELEZOND,

3 [7) e fth kD WA AR B AV LR SRR 20 B 3 2 A PERRAT OB 2 FIH L T 5,
HIFT : STEG Annual Report 2019,2020 £ ¥ FRA[A/ERL, Enerl 5 03RS 23E 0 MBS HEIZSUE X SPEEDA & 0 EfG (BUSHEA H : 2022 4E2 A 18 H)




Fa_OTEENEI Z—IZRAHERINE - BRRE
J274FIL - Lik—k

# 4-8 STEG BMiFERiRnEeH

STEG Engie Enel Saudi Electricity Co |Jordan Electric Power Co |Tenaga Nasional Bhd|
HITIER 2018 2019 2020 FY2020 i
- TEORLUEHDIEIETHY. 100%EBITVIDOHNLELL, STEGIEFAB AR (EICTILER) A
s 2187226857 2ATIIER149 8005725819 RERE BHAS, T LEELL) OHEBY. TV OIAI I & TR &S a— M DA
Pk =223 47.6% 46.1% 58.4% 111.20 82.69 64.37 109.34 96.53 HAUE BHOESBYIBTRNH D, Z0F=8, BEBITICEHOBYANET>TFLTHEN
ABAR 4,598,626,073 5.372,740,460 5.147,486.794 STEETHOTHY. EHMEABAEML TV, SO RITDVTEBRDAEBEDYANSY Fr )0 T X iR%E
T2TLVS,
HEEE 1,860,874,817 2,056,021,886 2,478,517,948 i§§§=1§zﬁ%+%§:ﬁiﬁ?§éb\§c B L O .
. ; ) RBAEDSHRAER., FLEETHL 0. ABLELFAKOERERL TS, EEED
sELR 405% 83 82 5148 4407 5085 10711 808 |t R A IREDUEDTH A, STEGIRBRIEEL TANTHY. it &L CHRBERI=H
REARE 4,598,626,073 5,372,740,460 5,147,486,794 ?’6 %Eﬁ@m%uﬁhﬂ&(ﬁ:tbﬁoh\éu
Er&E 7,376,526,418 7,855,564,594 7.889,407,969 %%ﬁ fﬁ &{’g %igfﬁ E{ o §§§
= STEGIE BIZHES TS =8, IMFT ADKIEELE>TND, BE. BIFAROEENE
EIELE NA NA NA 32163 455.08 17744 338.02 27516 DEEFEEERS>TVDIRETHY., STEGDMBUKEIFRLLVMKRERL TN S,
BEEX -2,341,811,915 -2,219,765,868 -2,279,099,383
ERAE LResss LR A FHELOESNBKE (1005 ) ERZ TS, BEAMIEECLoanTHY, AMBEDEREESD
BEEREEEE 148.6% 158.4% 137.3% - - - - - TW%, BEERDSRIFRATHLEEMET L, BICEEABMNREELATNSI L DAS,
BEAK+EERE 4,965,127,211 4,960,606,882 5,747,646,990 —RISEEEREO LRI AR EALBELESTS,
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STEG Engie Enel Saudi Electricity Go |Jordan Elect Tenaga Nasional Bhd
SHHTEE 2018 2019 2020 FY2020 R
wam 11,905,565,199 12,553,113,210 13,174,233,167 {iigiﬁ " &fg ﬁ;gtg ﬁ% o (ﬁg
p STEGIZEHBIBITHR> T\, AT RADOEBIELLST VD, 48 BB B BIZABOLEEA
R NA NA NA 13107 20110 45,94 35407 1003 &% L E>TL B KETHY. STEGDBIEKIEGHLLKRERLTL B,

BHEEX -2,341,811,915 -2,219,765,868 -2,279,099,383

BHTFAR 6,533,247,267 6,345,901,310 6,995,835,634 - 4 i%‘ i ?ﬁﬁéh

. . _ _ B B _ IMFD2021 FH M) —LAR—MZBE LT, S EDSOEL LI L TSTEGDL /ALy O MEL Ll
BARKEE 68.3% 61.4% 64.2% TnB, EBROAMEIBDURFSH T o D R IEET o T B.
wEE 9,563,753,285 10,333,347,343 10,895,133,784
. STEGIZEHBBICHE->TLVD, COREEEHET HICFFIRELFONDEREELRFNITHLEL,

sEas RELEL BRI REEE R0 1. BERBEABROSENEENSEE LE>TOHRETHY, STEGOMEUREIBLLVKR

BEAKRLE NA NA NA 18.90 17.33 5104 1248 3077 ERLTVD, BAMHEEOMELFEELEM) , IRCO LT AV EQOEE, RUHRIE® - BBy

waEE 9,563,753,285 10,333,347,343 10,895,133,784 T ARAMER) BENFETHEM, WThLHEROEBROAXIE - BRFF~DIEBEToTLNSESHTH

STEG Annual Report 2019,2020 X ¥ FAZ{ERK., Enerl % O¥ELIMEOM RIS EI% SPEEDA X v Bifg (BUS4EA H : 20222 A 18 H)
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Bt & bR 203, 2019 - FE T BRI 7 & BRI E L > TEY . S BT
W& &k L Ch e EEMO T NEmWE L o Tnb iz, B « H AR OMEIELIC OV TR
AT AMENS D, BRI STEG ISR EHEN 2\, BUFIEL IMF & J[6CE B0 B4 3%
EL, BAREME EFIZ oW TR A TS B Fio, HEELFRIKICIRS Z2ITo 015 Y,

B, ST = R ONTIRE EHE RN IEEITo TR, L LT L TWn
%,
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O E\EHEE

STEG @ Annual Report 201822 LAUX, BEHFEO X MERIZTRIO LB THY | 2017 4
KON 2018 4ETITBREME 28 5 E~6 E|Z2 T\ 5, FEEHBRE CRARH R) DIT k& dg ATk
FLTCWD, RETADOKEDNT N =Y TLOATHY, BEIXZRLVETTHD 2,

BRI E LTI, e EBBRFEED I A D 3450 2 1TREHMR (T 2) NEDHTEY .,
WRIFZE D> Ty 2, HAREHZFIIC OV TR, 7 L Mk & AR B EZ 5 Z &
5. REMERIIEBE A MRS O LB R OCABBETICAAEIND, 2O, HHERTIET A Mg & O
BEOY A7 EHERLEL T D B, 2B, ik L350 STEG BHIZIXY A7 i - FB
DWREMHIT2, ZRXNVF—HOFHE L5 TN D,

B EBRDA > ZbE=—X&D

O RS X B2 — L0

20 Annual Report 2018 /X8 ), HAHERD A X MR STV DD, 2f_—RA | HESR—ZDMBEHR
WFERAF STV, —J7, Annual Report 2019 . 2020 (3 &tE~_—ADEEREE, BEHAEE, Frvia
7 u—FEENR S TO D, FEHO X FoFIIThR TR,

21 fitgl  “PROJECT APPRAISAL DOCUMENT” P2
http://documents1.worldbank.org/curated/en/296941561687292260/pdf/ Tunisia-Energy-Sector-Improvement-Project.pdf

2 RS X B2 — LD

B AR RSO~y VEIRIIMBENREL THD LD &,
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B ENFEE HTAFEOWTN O AMFBIIRERFIEZ ED TILWRWAIMF 7> Y —
UAR— MZEHE, SOE ORHIFABE LY bE, oFx EH LTS EINTEY, 2019
T 2 =T BIEOEHHEED 2 FI2 EoTnd, ZDZ EMnE, STEG O AE & ELV K
WIZh D LR SN D,

Figure 4. Tunisia: Average Salary: SOEs, Civil Service,
and Overall; 2017-19
(In thousands of dinars per year)
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40 M 30S0OEs M Civil service Overall

Sources: Tun|S|an authorities (Lszt}z I] and IMF staff r:alr:ulatlons
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4-6 Foa—UFD SOE, XHRE. Fa-C72EDENKRE

» Financial Charges

STEG 76 DA & OFHIREII /20D, A ZEES S AREZE MG E H Tk S
BY ., FEICLDEROETAFZEM (FY2019) . Bl (FY2018 ) (CRK&E<SNTWH I &
Mo, AEARIRNKE S Z ED TS EHEI SN S,

Gt EMEN T 2= 7T 4T —VETTHL 5T, BEOZIMVEE N Lo LB RAET
ThHZ L, EAD QNN ERTHTHDLIEND, TF 2T/ - Ny UNRTEXTWVARVIREE
Lo TnDHEBEZLND, — ., BEIV AT O~y Vit - KOFEEGHY AT RV A
RJgdt e U A7 EETFEOBEIUZ OV T STEG ([ZITREMEN 72 <, BUNFOFEHIHED Z & LT
TRWVIRILE 72> TS, ZDOAICBIL, EBRD X STEG (CHEMEZ 52 2 _X& TH D EBFIC
HZLTND,

24 The World Bank, “PROJECT APPRAISAL DOCUMENT” (Eneryg Sector Improvement Project)
http://documents1.worldbank.org/curated/en/296941561687292260/pdf/ Tunisia-Energy-Sector-Improvement-Project.pdf
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FARMINZ STEG O AT HERSC EBRD 72 & OBIR AR 2> 51T > TV A3, EREHEEIC
£ % a A FEWEROK X 2 5 EME S B U, RaESRITICE oM AnEiThb I 5 %2157
VNRIL & Fe o T, T OREESRIT ORI ANOEIEPEK LIZZ £, EBRD BMEHD U A
FT77F %V 7 hZELTND

e)IMF 7> F U —LAR— MIBIT HET R F— 7 X —[EHEHE L DLk

IMF 77> h U —L7AR— MZEBWT, STEG & 58 MED[EE 7 % —d SOE OYLEHE (ROA) | L
Ny v (AEOE) | M EEE— ANV % L) OIERThiv 5, fillE SOE (2
U ClasE, 232 RS, LAV y DIEEFE LAWY, 7238, STEG DAMKIZTF 2 =7
GDP @ 10.6%IZ L5 L& Tnb

Figure 5. Benchmarking the STEG with Other Electricity SOEs
Profitability Leverage Efficiency
2.0 Hn pc'ccntJ 0.8 0.7 {r"1i||i0’1 UsD)
6.0 az - @ a
: 0.7 2 0.6
4.0
20 a2 0.6 0.5
( a1 0.5
0.0 a 0.4
2.0 0.4
03 o @
a0 03 @
-6.0
0.2 0.2
-&0 a1
0.1 0.1
-10.0
® at
-12.0 0.0 0.0
—e— Quartiles —e— Quartiles —e— Quartiles
® STEG 201819 ® STEG 2018-19 ® STEG 2018-19
& 5TEG 2019 & STEG 2019 4 STEG 2019
Sources: STEG 2019 financial statement and IMF staff calculations using Baum and others (2020).
MNotes. STEG data are based on its 2019 financial statement. Profitability is measured by the return on assets; leverage by the
ratio of non-current liabilities to assets and; efficiency by the ratio of operating revenue per employee. The blue dots are the
median, top 75th and bottom 25th percentile of the distribution of each indicator in other countries. Operating revenue per
employee is in millions of USD.

] ICBT D EASKFEIIEAS (Loan) /MEATHIHL TSz, HIENRR D,
AT IMF 7> R U —LR—

4-7 STEG DU tE. ZhEE, L/\LyD

4-18



Fa=UTEHENEY F IR D ERINE - HERHRA
Ty AT LiR— b

(2) STEG DRFEHEITMIT 72Kkl

PLEX Y, MBdeEicB T, OFEME. T AREO@ME s E, @2 A Ml (REHER
HEOWEE) | @QEURAESy VFEORM, @AEOEUREIRNRIGE LTHEEEZ L
Nb, 5%, BlzE, 2BY 27 2&0) 27 FHGHORE, TEOER /L & C STEG IZHER
D EINDZEERDGEITIEL, XN T A EAT 4 7 O=—X R 8BTS ARt
H5,

@

3

JeE. A ARMEOWEUIRE 2ERORKE R AN E R TWD N Ak OMiE LB 3 E
SEHEIZHEENC R A AN —END K9 RBHERFH AT —2DEANRNLEND,

(fh R —348) F 2 =TT BUF - IMF (IZ X0 B A3 fThbh T g, R ERE & [RRk
DEIEEDOHEIZHOVWTES LTEY . EOMME - 22 MooWTEENTTH S,

@ =aX b= FEITLOWNXEZMETE DL, KOoRHETHOLENDHD LEZ LN
Do Flo, HAEREEINI ST D~y PHEORE « EPLETH D,

(fls K —34%) EBRD XD H L TE I/ AL N L DNKERAYATTHD, £
A o IR EE A CIZONWT HHERBNEE T Th A,

@ WU BE~y VFBRORM=  BAREMTKHT D~y VHEHORE - ENALETH D,

(fl K —%$8) :STEG 134~ AL baEGir) A7~V AV NOWHEREFT-720,
ZDEIZEI L, EBRD (% STEG O B2 7= 5 X o5, BUFICHS L T\ 5,

@ BEALSZEOABOEHR SEEAOMBACOWNTHEARIM. B2 EOfAStEZEE L, N
F— L L TV EORTEIT ).,

(flt FF—%$#) EBRDICKVEHEDOY A NT 7 F ¥ U o ZZENTOILTWD,

7277l Rl L7@Ey , Wuh hER - EBRD (2 L 0 B35 8% - eS8 T T 5,
F 7o, R - ESMAP |2 L 5B D 7 ® O Financial Restucturing Plan R EIX S TWH H D
D, Fa=UT BN DEGEN T O THRWIRITH D, Len> T, K0 EAR
DFFEICIL, IR, EBRD & OBHABNLETH D,
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£ 5 F ENRRRXELCLORERVERMLGARME

51 EHUBLAFRIRLF—EARORRBCEETNEHREL LFEE

511 ZEHEBATREIRILFT—OREZADOHE

I, KEE3E (PV) RBEIFEE (WT) O X5 ICREENRKE S LE)T 2 Z8 A fTiE=
FF— (LLF [VRE (Variable Renewable Energy) | MHAMICEAINTND, T2=UT 0O
BRSO TSRS R & 72 ) JHOFRE L 72> TV D, EREEEL RO
2RDFERTH D,

(1) RHBRBOLESH)

KBEHE (PV) A5 E (WT) O L 97 VRE RENRFEICKEICER S NS & VRE D
I Hﬂﬂ@bbsﬂé, AWM AT LB | BEBEEHNREL 2D,

VRE KEEANEIZL D, EAERBEB 2 HRT HICH0 . R RO E M E g O R %
T HITIE, /M)?Mﬁhb@%fmw v R TH D,

- BHAWMEBHOKE S
* VRE D E#B DR E X

AHEMZHERREEZEDL 0T, FROLFHORE SNGENTHDL I ENMELRD, K
X E G 2, BB OFERRIIRE 2D, 7272 L, VRE OEADRMEE - 721E0
D OIRRET, FFED VRE OEABERZ OAB &L EMICTHIT S 2 L, IEFICRE#ETH D, £
oo ZOX oA, FEEEE KDY A7 /NI AE L5 Z LIk RN TS
HZEITRITARELEEZOND, LIRS T, JHREEEERKOY 27 Zil/NIRFEL A Z &
ZEES 5 BT, EHAMES & VRE O A %2 HHRERZOICHET S Z ik, AHM
IRIRINEB 2D,

FREAE X, ZOMMDEROEBRAREERTCTHL L EBE L, ANELE L LR A
WNERBRNE D ITHRET D,
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(2) KARBOEEEDRED

VRE NRKEFEHIND &, BMEEMEONRT U 2% L D7D BB EE L AT 5 k1%
# (Thermal Power Plant, TPP) D {{/] (MW) Z# S X 2 0ERH Y | KIIREH IO RMA &
D (%) METT 5, Zhic kv BRI E B8/, #7377 U — (Governor Free, GF)
&, LFC(Load-Frequency Control) &%) A& L, ZOfER., EEEE#H N KE < b, Tk
ERNTRTY . PV E WT OHANRKREL 2% &, kH3EE (TPP) OHABEDT %5,

B AM(FEE)=TPP+PV+WT+Z Ot (/K5 %E (PSPP) ,F&EM s A7 A (BESS) )

PV+WT ; Increase

H TPP ; Decrease

Load Curve

1] 6 12 13 24
In case that output of Renewable Energy increase Haur

(AT : JICA FHEM1ER)

5-1 HE-HiGehiR

HAUXENFEAMMNNS <, PV (+WT) OHANRENTZD, TPP OHJHAMET L, &
RN MR T T2, 207D, IRAOHHITEHEEEB N RKELS 2DV A7 REL b LE
2o, Fa=U 7 ETEMRMICERTIZ 4 A, B TIIARE OB PREREREE O&F b L
W TH D LB X BILD,
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512 HBHORMEEILKDFETE
(1) IRLF—EBRATL (BKEE (PSPP) . EEHI ATL (BESS) ) MEA

F 2=V TBUNREIT 5D 2030 4 E TIZENIEAGEIZHD 2 AR RLF —DFEIE % 30%
D BAEEEFERT D720, KB OEIRE ORI X 5 JEER L E ) OFIEGK & L,
BkFE (PSPP) E7-I3 Al /KkFEES AT L (ASPSPP) . K TNBESS ZiBAI4 % Z & AN HLFE
MTHDEEZOLND, FTa2=UT7 TlX, VRE OKEE AL FRELE®HRE L TR,

T KO JE R BE 2 27— ASPSPP O AZFHE L CW\W5, 72770, EHEBE T
WK 10 FEZE L, YEORMEICKHET 5 Z EIXTE R0,

—7J7. BESS |34 | - CHEATE | ORI A Kk U CEBNAERLH AR EOXR AR ET D
TEMTED, Fo. REHFTOHIRA D722 BB The < BB R0 5
A MBELIRIGETIZERIET 5 2 & T, BARFKOBEMER LICHMRTE 50O AU v EAd D,
Flo, REEIZIFELTWRWD, INNEETORBESCBEINAREREVI ATy MRH DL, i
C. BESS DA HGFHHE N RILEIRL S AT L ORESG I LV, L7223 > T, BESS D%
AEZ e RIRICTE I35 72912, BESS O EE AL & i KIRIZ S| & IR E & T 72 & & MGt - 12
ET 5, BibT 2B, Fa=U7HREIIMET ST = U RflOILAIZH 2 MDHILLA Z#EFT
ITHELR MOV L STH 5D,

BESS (T X % JEW A o FE FEEN IR AN 2 < & 575, VRE OFAMRDA s O K¢k 4
ZIE L CENEGIE A ST A0 ERNDH D, 0D UM EEAT LT TIEAR++0THY .
FRCHIE B WD IR NN L 72 5, LI~ T, BHFELEESS PV / WT A H)
EOEHEOMEENEBEINTOARNF 2207 Tld, ZOXIRTFT—FE2ER-THZENE
WThbd, 2FV, BHITHEEOEA%LE, SEIERT—XEWEL, TOMKEE7 4 —F
Ry 74 2% Z LT, BESS X° ASPSPP % iHH L= 2h=RA 72 A EhIE T O 2 Hig 42 &8
YE LU,

(2) ERZRHEZRDIEE

FE R 22 A0 BLEDCR AR O TR X, VRE O K EE AIZLE 9 JEH BRI XL 5 72 D DR RE
RFEETHDLIN, BURKY A7 2Z BT HMLERN DD, £T, TRAX—ZRREOBAND .,
HEOEEEGHER I 2Rk T2 L NEETH D,

TNV TEYETOMICIE 2 DORFEZRD D L0, U ET & ORMERITEZIFIEL
TRV, 7Ny =Y T EOMAEROEHITLERIER L~ il > T g, HARDSGS, Rt
ROVERETIZGA =X LDOFEN (Bt r &2 —diE) &bz, ENVAT LEMOYHENM
HLTWD,

2T BRICBIT D RMERDOELZFHHAT 5L &I, T a=UTICBITLREEZRT,

B 5-2 ICAARIZET 2 RG0EROHIREZ T, FAEREOHEICEERZR >N L O —ikEid
EHFEE DO RMAREIL. ENTSO (European Network of Transmission System Operators: RKM 2585 R
HEHAFER Y NU—27)DORMEIZFEF L TH Y | — ML EFEE WO AL, EEE R
LIZIEFR LER ZH > TWD, L—7 70 —DOREZ RS 572010, &t L 50— 78kl

5-3



Fa=UTEHENE S Z IR ERINE - HRFHE
Ty AN LER— R

1T TRV, AARICET 2 BB RITEBICHRILEN TE -, RRENORMEROER%
53 127,

/ AC 500kV \
AC 500 kv >000MW " it

2000MW | Ac 500kv

AC 500kV DG 250kV AC 500kV
5000MW 21poMW 5000MW

X g |
\ ‘2(5:0?}?,%\[ 60 Hz | 50 Hz /
(HFT : JICA T4 AR

5-2 BRIZHITERFERDOETK

Stage—1
1960 4FEE, FIZKSIFEEOTE S OWED =D, ﬁ%$ﬁ&ﬁﬁ$ﬁ
IV T/INE D 275kV O RHEHR(FHI 200MW) D3RR SiuTz,
1%0$ﬁ$@\%ﬁﬁﬁé%%@ﬁ%fS%MW@ﬂ&ﬁwﬁﬁﬁ
R SNz, TNLLENE. 154kV TR D EORERI THOIL TV,

Stage—2
1970 HtH, HALDO KSR EAT CHRE S NT-EN 2 HRICEET 57
DI, HAL L A OBINT IGW d 275kV2 [BIFEANER S iz,
1970 FARUTER (E S A7 JE P BZs gk i (BL R FC) & BINZ 4 & 600MW
@ FC M EH Z B L7,

Stage—3

1990 AR HFEH, HALD k) LRI OES % HAIlimiE+ 5729
I SGW O 500kV 728 " [EIRR R S iz,

2000 FFRICIE, FEFFEEOE IFED 300MW DRIID FC 2388 L T
W, (FAFC A& : 1200MW) 2021 4E, 4 2 H O ER Th
% 900MW O FC 23 5@ % Bt L7, At 2100MW)

(HFT : JICA FHAERERR)
K 5-3 RREBAHICBHE2RMERDEE

FRENNRNT =7y REFIEBE N NT =7V v RIZE—JEREECHER S TR, L—7
PRITEET OO, R THEARINTWD, WIRE N NI =TV v REHEHE T —7 U » NI
SR S N E N RFSE IR 50Hz & 60Hz THER S TR Y | B A# i 2/ L (il
TR RSN TWD, RHEROER FIEIXEN 7 ¥ —ddE L & B 5-4 O X 5%k
LTW5,
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B 1k LLAT

FEHFESIN EEHRASN:
BAA BB

a. BHIZEGE] (10 FHALLL EORK) HE It A-B [ THE Sz KEWRET O digk D
£ BRFEER Z8GET 5 H D,

b. BRI G] (FEHA) SAEMOREBEEIORE - RESEH O D

c. —HHENORFEMOIZOOEE| (HEAL) /ZNENDOEIISHFEEOIS] - BN R
EH LR 5E,

d. BEE s (MERGEEEFEM S D, REREH) S FHES O KB ER D15 1R T
FEhti S5,

e. SR OB AR I EHIENC L v B CEIESINEm SN D,
Bl

REER
FENBENT
BHRA

Eipry I (N
BEhRit

(1) BHEALEALERL
— HHEN O EARG] (EFC) 1T EFEE L TERIND
o4 XA TOEBI(ER (@), (b), (d), @)IERDEFEB ST L > TTbh 5,

(2) HHE AL 2~3 F1%

a. FHREFER L DDEHENEGI B b,

b. WERDE AT K DFEMR— A OE TG ZZAITFE L &, SO mWE DG T
DJEEEE G DN EN S T,

c. ~HHEMTORFEMIL. L0 THRA =X LZ2EHTH20, EHEGITES CORITH AR
NI RAT LT,

(3) ITFEDIRD

ARG EZ 25N, AIHDO ARy MG TITH) 2 ENTE B,

FTR (Financial Transmission Right)lX, & FEFR O LDV 27 % EEEd % 7= DIZFIHTE
%5, VREDT T —H—EZARHMERIZEIVIEFINTND,

(AT« JICA FHEMER)

5-4 ZEERICLDBNMEIDOEE

RO LT, VRE O KEEARRIZE T 2B IS 2 HNNIERT 5720, #RMROEI
FTR, TR AN AL EZB AR EDE 7 A —UWENEBSNTE T, LEB-T, F=
SUTIEBNWTH, EBEERAROMEMITS & L0, BN X OMEROTEHE A =X LEE AT
HIREDENR I X —REICLVEEEINDIRETHD, TDD, BHYVAT LA L—F—
CRFEFE L, AT SN D EREL KRR oIl g v AT AR RBAIERE Lo,
BAEG| OFF ORI 2 D UNERD D,

BHRBEDOEX 2 VT 1 OBLENG, HDORMEFENFELT L E, TOFMELEZPIEL,
HBNZ B B S MREPEREEZBHA ZENTED LW EARFRINSH D, L= - T,
HENFRHOMEAEIRILE L THR L THDHHRMICBN TS, ERAFREZEOZAENDOEF 2
T ALV EBET 2MERD D, FFZ AC BHEROLAICIE, BV AT LA —F—
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BEOYFT VAL LT, RFEFHI LG IE BRI X D505 & OFEREER% O, HMRFTIER-IC
i 2 5 HENH 5, DCEAHERDBEE. 1RO DCHIEH Y AT LAzl 2 -\Wb b 872 ﬁﬁ
B AT AEERALC, BHVATLAOEX 2T 4 LL sl T 52 LN TE 5, Bl
HAD—#D DC v AT A TIE, HEHHABRY AT A0 KE I UBLINICER LT, R
DRI TITHHIE LTV D, BloflE LT, BEEREGIE S 27 L5725 DC fil#ls 27 LT
DT HNTEY, ZHCEVMREEH#EIT A Z N TE S,

F 2=V T DEHVAT LHEHIL, AR —F—L L Hio, ERDOX IR EARTORBREZE
ML, BfERICL > TH &k éﬂéf%%?gﬁ%ﬁﬁbﬁﬂg\%%@@ﬁﬁ#@ﬁ%
EHEEL TV bDEEZILND,

513 FEHE - RRKELD-OD#RETFHE (BESS DBEM)

PV / WT OKEEANIZ X 2 EEEEBOBMO BRI, HAZEBIROBMN & B A8 % 1
il L O C© & 2 K R EMES L OK D REROEIREOHNICL 2O THD, EHEEMN2HE
HAECRAROFIEIL, VRE ORKEEAIZLE S FIR A B MBI LT 272D DR 2 FETH D
B, BUER U A7 2 BET H0ENH L, £7T, =X —LZ2REOBLE G, AEOE K
TR N Z R T D2 NEETH D, HAKKEE (PSPP) E XA EHEKEE Y AT A
(ASPSPP) . K (N BESS # B4 % = &#ﬁ%%f%é&%z%ﬂéfﬁd/%m% (PSPP)
F LB KR E S AT L (ASPSPP) | (IR AR DS D30 D
—diBms1@1$T%Af%\Wﬁ®%ﬁ%ﬁﬁbfﬁ@mﬁ%ﬁ%ﬁE@ﬁ%%&ﬁ#é
TEMTED, £, RESFTORIRS D22 EEEHIET G T <L B HAE <0 5
R LERGATICHE T 52 & T, BARMOGEMER EICEMTE2L 022y M3d 5,
ZOZEND, RPFETIE, BEFERMEE LK OEFRMREFHE O L 2 —0Ef, PEFEEEic LS
< VRE KEE AN 7222 E LT H ., BESS /0 HGR & D Al RetE DO Et 217 - 72,

514 ZHEBAFMRIAILFT—OREZAICAITTORKEELAKORAER
KBTI 2 FHLENMSTROMFEE ZLL T O 0 BEH L7z,
(1) HR#fatE - EREFEOLE1— (5.2 )

BEAF O R it 2 STEG (ZHERR L. = D44, SR A -9 5,

STEG £ V. 2026 4, 2030 FOEPRFHET —F 2 L, FHHEORNEZHERT D, Tfhm N7 v
AR EATZD LI REZEBINN T Lz, 2OTF —XIZESE FERYIab—ra v EEE,
FAEEOMGEEELZFHE L, 2177,

(2) EEAPMEHORET (5.3 &)

f@®ﬁm (o TS EEICZEET 5 PV ° WT OEAENHEZ L &, BETOkT) - K
FEEREDLCL KT « KAFEEEDOLLRIMET L, BRI MET T2, 207, A
%Uﬁﬁ(é“ SEB L, BAWEOEKTLREBRME ORGSR D RN H 5,
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JAB B A W UNCHER T A 720, BAFEEL PV/WT HAHEEO K E & & EBIE U TEE
BRI ZITO 2 EBRETHD, ZO LI REIGEFHIT 2 7201ix, EIZH ST 7 U — (GF)
&AM R A (LFC) Oflfiiks b S—F 2 BEEEEH S I a2 L —ra v BREE D,

JAWEBEEEH I 2L —vary—Le LT, BRYEO [BHTFKEER I 2L —varo
AT TV ZVBEIG U CTHEMT 5, £72. BESS OHEMICKEREEL 52557 2 —FT 4 VA
INEBETDHENEETH D0, HIEHE R & HIEEE 2 E IR ET D NERD D,

() REAMZEHODIRE (5.4 &)

PV/WT OREEAZ AR & Lo RYIERBZEF B2 RE S D172V £ ORI H R Z
Hith I RetE 2 BRE T 2 58 H Y | 4[] 8,760 KO F R L BIFFHERENEEMETH 5,

) EORETHOVE 2— - 47
BAMRE R 2 L CREE OB NFRETFHEZ L E2—7 5,
B EHFE (1R, 1ER) 23O L. fEROFTEIR (v — 27 FARH, A
T 25E) AR L7z,
B FEEEOMOR, AffREL L Ea— - i L7
2) PREBEAGE (BR) Ot a—- o - 5

RATOEIR, EEE, BIEOHRMBFHEEAZ ATF L, HHAEOBSIEIZHE L7 ) AT -
BHEZNENOFIENE Z T 5,

BIRBAFEEIE O L B o — - i Tl RESEFIC K MG IR T e Eo IR A E 2 72 BT,
PV/WT % & EM G /123 L, SEIZIG U TEIE(R) 2R ET 5,

S HIT, TR & BRI G RIS IR S W CFFE AT 217V G B A O S i
R (B 2 IX4ER 24 B OEEZ FFR) MK E R BHE OB AR R 250l L 7=, 72 BT IC
X, ] 8,760 IRffH D Bk BRI 7R EEIREIR 2 AT R D /AN S I 2 b —va e /I A
PDPATII ZA{EHT %,

(4) RMEBEEHE - FRHEEOLEMEFTH(BESS 5HRECE DHRET) (5.5 i)
BESS D3 i & O pIRENE 2 Rt s Rl - ST o L BED BRIl 5.
(5) RFREILARDEFMETME (5.6 &)

W EI72 VRE REE AT 72 R e TTRICR U, 85 It ot 2175 .
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52 RifEEIOLE1—

521 R#fHIH (XEFETRE)

2026 -5 L TN 2030 4F (PSPP A M) DZE#AFH A W RE= /L ¥ — (VRE, Variable Renewable
Energy) <°H5/K%EFT (PSPP, Pumped Storage Power Plant) O BHFEHLs 2 #k V) 1A A 72 SR fEMNT T —
X (B— 27 AWK % 2021 4 8 HIZ STEG MO L7, Zhva b &I R 21T - 7o k5 R,
N-1 =R Il Thian (BERENE) L RDIRMIT R oTz, 2D EbiEY)
(IR TR G L2 B EREA TE TV D EERZDBILD, 2030 4 &' — 7 AL O it 42 ikr o
WA ROWI & X 5-5 B L O 5-6 127 F,  (FEMIIE ANNEX 5-1 8 KUV 5-2 B #)
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R
Ty AFN e LAR—h

12001

TRierour

A e

| Bftaeon

Bus - Violtage (KV/pu)
Branch - MVA/% Rate A
Equipment - MW/Mvar

KV: >0,000 <=11,000 <=33.000 <=9

uk

<=225.000 <=400.000 >400.000

Data collection Survey on Power Sector In Tunisia
Tokyo Electric Power Services Co., Ltd.

MoK, P26 71 2022 1250

Roveser

F

13010
(GROMBALIA

13013 e
F-SKHIRA

13023
FLSKHIRA

EENGuEROANE

(HiFT : JICA
Pl ANNEX 5-1 2R

5-5 EFE (2030 &£ PSPP #&)
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Bus - Vottage (kV/pu)
Branch - MVA/% Rate A
Equipment - MW/Mvar

KV: 0,000 <=11.000 <=

3.000 <

90.000

13001

Data collection Survey on Power Sector In Tunisia

Tokyo Electric Power Services Co., Ltd.

VERSION 1511172079

207
weZERIEs Mow, FEB 21 2022 1304

13010
GROMBALIA

-

23075
EOTT e

010

13004
KONDOR

70
BvSiorsouz

7
e~ Ptz e
- Fenazzoua
preme 200 Fe
o305 F 7 WLy

w1
PoRskwRA

F-SKHIRA .

& EhamnoucHny

2305

<=225.000 <=

100.000 >400.000

2082

(AT« JICA FHAERH)
ZHM ANNEX 5-2 2

5-6 &7 (2030 ££ PSPP F)
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522 ZRBEREE

2021 4F 8 HIZ STEG MO LRy hU—27F—Z i LT, 2026 4, 2030 FFOLHEHR
SRHEEAG FERFIZ 35 1T D R B ORI 2 EPEIZ DWW TR E 21T o 7o, AR ERET VO X
AF I v 7T —=HIZOWTIL 2019 0 METI Mt O 7 — X IZHHIFEEWR S OT — 2 ZHEE L

TEBM L7, VRE DET/IVITEDOEBRAMET VE L TH-Tm, —HOARDEZNEIIDILE
BIET IV, BHNESDIIET RI v X AETNE LT -T-,

EMROMAED i b K E WEERE FH g & L, 400kV,225kV 38 L OV 150kV B2 e

’ﬁbf@ﬁbto1ﬂ%®yi:V%yayiﬂ54ﬂ%E545K%Ti5ﬁ BT

TVOERFRITIR L, & 5-1 1737 & 9 ICEELREEICRBEIZ 2R WRER & o T,

® 5-1 BEREE IaL—aviaR(FLH)

TGk (1 [ERR) =R
i vIal—vgy
4% | PSPP EIRFR 2
FRAH b i
()
A AR D HE
400 kV 13013  F-SKHIRA - 13014 F-KONDOR % 0.07 e
NYA s
2026 225 kV 23008  S. MANSOU - 23074 SKHIRA ;iﬁ 0.07 ZE
pYALE)
150 kV 33001 BOUCHEMA - 33009 MDHILLA %TH 0.14 e
SR
400 kV 13013  F-SKHIRA - 13014 F-KONDOR ;;ﬁg 0.07 PEE
2030 4 225 kV 23008 S. MANSOU - 23074 SKHIRA ;IE 0.07 BT
NYA s
150 kV 33001 BOUCHEMA - 33009 MDHILLA %TH 0.14 ZIE
S
=tH e
400 kV 13013  F-SKHIRA - 13014 F-KONDOR —y 0.07 e
SR
2030 ) 225 kV 23008 S. MANSOU - 23074 SKHIRA ;;ﬁg 0.07 PEE
150 kV 33001 BOUCHEMA - 33009 MDHILLA % 0.14 e
NYA s

(AT« JICA FHAERH)
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From Bus

Number From Bus Name To Bus Number To Bus Name Id Fault Fault clearance
13013 F-SKHIRA  400.00 13014 F-KONDOR 400.00 1 3 Phase Short Circuit 0.07 second
Angle Stability Graph
275
25
225 /\\
il / N G
175 ‘!
1501 /\
128 ‘ { / /:\ A A==
10 ¥4 .\ /4
75| LA/
[) W/
QL 1l
S sl
25
< 0
2 4 6 8 10 12 14 16 18 20 22
Time (seconds)
d 46 - ANGL 83050[CC GHNCH 21.000]1 : 400kV F-SAKIRA to F-KONDOR Fault_1
F 47 - ANGL 83074[CC SSC 20.000]1 : 400kV F-SAKIRA to F-KONDOR Fault_1
® 49 - ANGL 83086[TG RDC 17.000]1 : 400kV F-SAKIRA to F-KONDOR Fault_1
o 50 - ANGL 83087[TV RDC 15.500]1 : 400kV F-SAKIRA to F-KONDOR Fault_1
~ 52 - ANGL 83092[TG2 MOG 17.000]1 : 400kV F-SAKIRA to F-KONDOCR Fault_1
® 53 - ANGL 83093[TG1CC SKH 17.000]1 : 400kV F-SAKIRA to F-KONDOR Fault_1
~ 54 - ANGL 83094[TV1CC SKH 15.500]1 : 400kV F-SAKIRA to F-KONDOR Fault_1
~ 57 - ANGL 83105[TG2 SKHIRA 17.500]1 : 400kV F-SAKIRA to F-KONDOR Fault_1
F 58 - ANGL 83108[TV2 SKHIRA 15.500]1 : 400kV F-SAKIRA to F-KONDOR Fault_1
ud 61 - ANGL 83109[CC SS E__ 20.000]1 : 400kV F-SAKIRA to F-KONDOR Fault_1
(HifT - JICA
SE S S - S N 2=
5-7 BEREEI1L—32 (2026 £ 400 kV EEHR)
From Bus To Bus
From Bus Name To Bus Name Id Fault Fault clearance
Number Number
23008 S.MANSOU 225.00 23074 SKHIRA  225.00 2 3 Phase Short Circuit 0.07 second

Angle Stability Graph

"/\x/\/‘\~~\m.

—

A VAVAV.es e s —

2 4 3 [ 10 12 14 16 18 20 22
Time (seconds)

37 - ANGL 83034[TG1 THYN  14.000]1 : 225kV S.MANSOU to SHAKIRA Fault_1
40 - ANGL 83074[CC SSC  20.000]1 : 225KV S.MANSOU to SHAKIRA Fault_1
43 - ANGL 83086[TG RDC  17.000]1 : 225KV S.MANSOU to SHAKIRA Fault_1
44 - ANGL 83087[TVRDC  15.500]1 : 225kV S.MANSOU to SHAKIRA Fault_1
45 - ANGL 83088[TG3 BMC  15.500]1 : 225kV S.MANSOU to SHAKIRA Fault_1
47 - ANGL 83082[TG2 MOG  17.000]1 : 225kV S.MANSOU to SHAKIRA Fault_1
48 - ANGL 83093[TG1CC SKH 17.000]1 : 225kV S.MANSOU to SHAKIRA Fault_1
49 - ANGL 83094[TV1CC SKH 15.500]1 : 225kV S.MANSOU to SHAKIRA Fault_1
39 - ANGL 83072[TG2 THYN  14.000]1 : 225kV S.MANSOU to SHAKIRA Fault_1
38 - ANGL 83050[CC GHNCH _21.000]1 : 225kV S.MANSOU to SHAKIRA Fault_1

Tioaugadaq

(HiFT : JICA

5-8 BEREEIIaL—3 (2026 F 225 kV EEL)
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From Bus To Bus
From Bus Name To Bus Name Id Fault Fault clearance
Number Number
33001 BOUCHEMA 150.00 33009 MDHILLA  150.00 1 3 Phase Short Circuit 0.14 second
30
275
25
225
20
17.5
15
125
10} T - N
° - -
- 75
(=] W/
c 5
< 25
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L 36 - ANGL 83032[RADES2 18.000]1 : 150kV BOUCHEMA to MDHILLA Fault_1
" 37 - ANGL 83034[TG1 THYN  14.000]1 : 150kV BOUCHEMA to MDHILLA Faulf_1
v 38 - ANGL 83050[CC GHNCH  21.000]1 : 150KV BOUCHEMA to MDHILLA Fault_1
I 40 - ANGL 83074[CC SSC 20.000]1 : 150kV BOUCHEMA to MDHILLA Fault_1
4 43 - ANGL 83086[TG RDC 17.000]1 : 150kV BOUCHEMA to MDHILLA Fault_1
v 44 - ANGL B3087[TV RDC  15.500]1 : 150kV BOUCHEMA to MDHILLA Fault_1
Ld 45 - ANGL 83088[TG3 BMC  15.500]1 : 150kV BOUCHEMA to MDHILLA Fault_1
I 47 - ANGL 83082[TG2 MOG  17.000]1 : 150kV BOUCHEMA to MDHILLA Fault_1
ke 48 - ANGL 83093[TG1CC SKH 17.000]1 : 150kV BOUCHEMA to MDHILLA Fault_1
v 49 - ANGL 83094[TV1CC SKH_15.500]1 : 150kV BOUCHEMA to MDHILLA Fault 1
(HHFT : JICA %
B 5-9 BEREEI2L—30 (2026 £ 150 kV EEH)
Y 2/ = g
hromiEus From Bus Name To Bus Number To Bus Name Id Fault Fault clearance
Number
13013 F-SKHIRA  400.00 13014 F-KONDOR 400.00 1 3 Phase Short Circuit 0.07 second

Angle Stability Graph

Angle

o z 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (seconds)

2 - ANGL 83010[TV3 RD_ 15.500]1 : 400kV F-SAKIRA to F-KONDOR Fault

4 - ANGL 83030[RADES2  15.000]1 : 400KV F-SAKIRA to F-KONDOR Fault

7 - ANGL 83050[CC GHNCH  21.000]1 : 400kV F-SAKIRA to F-KONDOR Fault
~10 - ANGL 83086[TG RDC  17.000]1 : 400kV F-SAKIRA to F-KONDOR Fault

11 - ANGL 83087(TV RDC  15.500]1 : 400kV F-SAKIRA to F-KONDOR Fault

ToTw

® 13 - ANGL 83082[TG2 MOG  17.000]1 : 400KV F-SAKIRA to F-KONDOR Fault
= 15 - ANGL 83094[TV1CC SKH 15.500]1 : 400kV F-SAKIRA to F-KONDOR Fault
°— —19 - ANGL 83108[TV3 SKHIRA 15.500]1 : 400KV F-SAKIRA to F-KONDOR Fault
d 21 - ANGL 83110([TG ROUISSET 17.000]1 : 400KV F-SAKIRA to F-KONDOR Fault
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o e From Bus Name U To Bus Name Id Fault Fault clearance
Number Number
23008 S.MANSOU 225.00 23074 SKHIRA  225.00 2 3 Phase Short Circuit 0.07 second

Angle Stability Graph

20

Angle
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14 16
Time (seconds)

——————4- ANGL 83030[RADES2  15.000]1 : 225kV S MANSOU to SHAKIRA Fault
7 - ANGL 83050[CC GHNCH  21.000]1 : 225kV S.MANSOU to SHAKIRA Fauilt
9 - ANGL 83075[CC SSD  20.000]1 : 225kV S.MANSOU to SHAKIRA Fault
~———————10 - ANGL 83086[TG RDC 17.000]1 : 225kV S.MANSOU to SHAKIRA Fault
10 - ANGL 83086[TG RDC 17.000]1 : 225kV S_.MANSOU to SHAKIRA Fault
12 - ANGL 83091[TG1 MOG  17.000]1 : 225kV S.MANSOU to SHAKIRA Fault
15 - ANGL 83094[TV1CC SKH 15.500]1 : 225kV S MANSOU to SHAKIRA Fault
16 - ANGL 83105[TG2 SKHIRA 17.500]1 : 225kV S.MANSOU to SHAKIRA Fault
21 - ANGL 83110[TG ROUISSET 17.000]1 : 225kV S.MANSOQU to SHAKIRA Fault
19 - ANGL 83108[TV3 SKHIRA 15.500]1 : 225kV S.MANSOU to SHAKIRA Fault
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BromiBus From Bus Name ojBuS To Bus Name Id Fault Fault clearance
Number Number
33001 BOUCHEMA 150.00 33009 MDHILLA  150.00 1 3Phase Short Circuit 0.14 second

Angle Stability Graph
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2 - ANGL 83010[TV3 RD_ 15.500]1 : 150KV BOUCHEMA to MDHILLA Fault
5- ANGL 83031[RADES2  15.000]1 : 150kV BOUCHEMA to MDHILLA Fault
7 - ANGL 83050[CC GHNCH _ 21.000]1 : 150kV BOUCHEMA to MDHILLA Fauit
- 9 - ANGL 83075[CC SSD  20.000]1 : 150kV BOUCHEMA to MDHILLA Fault
1- ANGL B3087[TV RDC  15.500]1 : 150kV BOUCHEMA to MDHILLA Fault
12 - ANGL B3091[TG1 MOG  17.000]1 : 150kV BOUCHEMA to MDHILLA Fault
14 - ANGL 83093[TG1CC SKH  17.000]1 : 150kV BOUCHEMA to MDHILLA Fault
———————— 15 - ANGL B3094[TV1CC SKH_15.500]1 : 150kV BOUCHEMA to MDHILLA Fault
20 - ANGL B3109{CC SS E  20.000]1 : 150kV BOUCHEMA to MDHILLA Fault
21 - ANGL 83110[TG ROUISSET 17.000]1 : 150KV BOUCHEMA to MDHILLA Fault
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From Bus

Number From Bus Name To Bus Number To Bus Name Id Fault Fault clearance
13013 F-SKHIRA  400.00 13014 F-KONDOR 400.00 1 3 Phase Short Circuit 0.07 second
Angle Stability Graph
-20
225
-25
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Time (seconds)
i 47 - ANGL 83074[CC SSC 20.000]1 : 400kV F-SAKIRA to F-KONDOR Fault_2
= -48 - ANGL 83075[CC SSD  20.000]1 : 400KV F-SAKIRA to F-KONDOR Fault_2
v 49- ANGL 83086[TGRDC  17.000]1 : 400KV F-SAKIRA to F-KONDOR Fault_2
= 50 - ANGL 83087[TV RDC  15.500]1 : 400KkV F-SAKIRA to F-KONDOR Fault_2
o 52 - ANGL 83092[TG2 MOG  17.000]1 : 400KV F-SAKIRA to F-KONDOR Fault_2
d 53 - ANGL 83093[TG1CC SKH 17.000]1 : 400kV F-SAKIRA to F-KONDOR Fault_2
" 54 - ANGL 83094[TVICC SKH 15.500]1 : 400kV F-SAKIRA to F-KONDOR Fault_2
- 57 - ANGL 83105[TG2 SKHIRA 17.500]1 : 400kV F-SAKIRA to F-KONDOR Fault_2
i 60 - ANGL 83108[TV3 SKHIRA 15.500]1 : 400kV F-SAKIRA to F-KONDOR Fault_:
& 61 - ANGL 83109[CC SS E _ 20.000]1 : 400kV F-SAKIRA to F-KONDOR Fault_2
(HHifT - JICA
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5-13 BEREEIaL—32,(2030 &£ PSPP £ 400 kV 2 E#H)
From Bus To Bus
From Bus Name To Bus Name Id Fault Fault clearance
Number Number
23008 S.MANSOU 225.00 23074 SKHIRA  225.00 2 3Phase Short Circuit 0.07 second

Angle Stability Graph

5-14 \BEREE

12 14 16
Time (seconds)

20 22 26 28

46 - ANGL 83050[CC GHNCH _ 21.000]1 : 225kV S.MANSOU to SHAKIRA Fault_2
- ANGL 83074[CC SSC  20.000]1 : 225kV 5.MANSOU to SHAKIRA Fault_2

- ANGL 83088[TGRDC  17.000]1 : 225kV S MANSOU to SHAKIRA Fault_2

- ANGL 83087[TVRDC  15.500]1 : 225kV S MANSOU to SHAKIRA Faul_2

- ANGL 83092[TG2Z MOG  17.000)1 : 225kV S.MANSOU to SHAKIRA Fault_2

- ANGL 83093[TG1CC SKH 17.000]1 : 225kV S.MANSOU to SHAKIRA Faull_2
- ANGL 83084[TV1CC SKH 15.500]1 : 225kV S.MANSOU to SHAKIRA Fault_2
- ANGL 83107[TG3 SKHIRA 17.500]1 : 225kV S MANSOU to SHAKIRA Fault_2
- ANGL 83108[TV3 SKHIRA 15.500]1 : 225kV 5.MANSOU to SHAKIRA Fault_2
- ANGL 83108[CC SS E__20.000]1 : 225kV S.MANSOU to SHAKIRA Fault_2
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From Bus
Number

33001 BOUCHEMA  150.00

From Bus Name

To Bus
Number

To Bus Name Id Fault

33009 MDHILLA  150.00 1

Angle Stability Graph

3 Phase Short Circuit

4 3 8 10 12 14 16 18 20 2
Time (seconds)

I EEEEE ]

46 - ANGL 83050[CC GHNCH  21.000]1 : 150kV BOUCHEMA to MDHILLA Fault_2
48 - ANGL 83075[CC SSD  20.000]1 : 150kV BOUCHEMA to MDHILLA Fault_2
49 - ANGL 83086[TG RDC  17.000]1 : 150kV BOUCHEMA to MDHILLA Fault_2
50 - ANGL 83087[TV RDC 15.500]1 : 150kV BOUCHEMA to MDHILLA Fault_2
51 - ANGL 83091[TG1 MOG  17.000]1 : 150kV BOUCHEMA to MDHILLA Fault_2
53 - ANGL 83083[TG1CC SKH 17.000]1 : 150kV BOUCHEMA to MDHILLA Fault_2
54 - ANGL 83094[TV1CC SKH 15.500]1 : 150kV BOUCHEMA to MDHILLA Fault_2
57 - ANGL 83105[TG2 SKHIRA 17.500]1 : 150kV BOUCHEMA to MDHILLA Fault_2
58 - ANGL 83106[TV2 SKHIRA 15.500]1 : 150kV BOUCHEMA to MDHILLA Fault_2
61 - ANGL 83109[CC SSE _ 20.000]1 : 150kV BOUCHEMA to MDHILLA Fault_2

(HiFr : JICA
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53 EEHEERE

531 HEEAMEHOBENFE - AEB I 1 L—2 3 VETOEE

B TR BT e T VR LR EEMZES | R OREREH I 2 b—a Y —
VL MATLAB ETEIfET5Y— L ThD, Fha - H?ﬁi&cﬁ?ﬂ%ﬁﬂvx—?A@%%$ (B FEFE B
BESS., il AT L5) ZfE#EET L L LTEY, TECHARLEBER T — & I XFRE I
SEIERET —H L LT D,

Effect by BESS(100MW) (MW) in 2025
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(HAFT : JICA FHAERH)
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TR E R OFHE 21X, MATLAB / Simulink % I -~

—

B L7 o BB B %7»%@%@#50 T R | | e

DT 2 A K> TREERBN BT 2 RICERL, Zh —‘T |

LOBAMTHBR OANE & KRG HEE %Hﬁ%ﬁ@g@ gl - |
:I_|

VRE %2 &8 X COREMLZHEH L CEEELEZFEST —
%, AXIX. MATLAB / Simulink (2 X A #E&EHE 7 L2 0R ‘

[— e At
LTna, ] Wind Tusbine N -

+
PhotoVoltaics -

o
Constant power o+
= generators o
load -

(AT - ERFER TS 5 1386 &
MBI - BB I 2 b— g VOEERRITET V) )

B 5-17 JEER-BRBBMTRSHEET L
532 KXARBHOLEEGLREH

Fiko X 512, PV B L OEIIZEE (WT, Wind Turbine) 7 & OB FFAE AT HE = R /L — (VRE
Variable Renewable Energy) Z# RK&IZEA L7=HE121X, FriC, BHFEN/NSVMAH O HHIZ
W, KI)EERZ B D720 OAR ZHERT D702, PV B LT WT D7) Z i u‘:
LR EMR A TKEIE LD T 5 EOMRBUBEL D,
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ARV 2 b—va B E T HICY 2o UL, MEfrT & BERO X HIBET D,

LK IFEEED 1 BILIE LT ﬁﬁﬁﬁm®%@%9&<Tét 2. WIZ S BLLED KT
A IR 5 2 kkﬁm#é 5 BOKIIEER L EILT D720 \MWMW&Eut®
ﬁﬁ%%%Té_kﬂM%T%éoé%mPV%iUWT@ﬁﬁ%WﬁE%K%%%@%Kﬁ%
ZRIRE LCERM L, 1,200MW LL EOAR ZHRT L2 LT 5, |

KIVFEEREDN 5 U ELFETHDH LN ZEIZUTOX D ICHATLZ &N TE 5,

STEG MOk SN7-ERHZ L 2 & T 2 =V TR D - B EE$ I 13%MW/Hz ©
oD, bL, BIETOSEOPTIENPFE LT DL, PLFHIT20%E 725, 13%MW/Hz &
VN )-SR R E AL DS S 20% DR EME DI T D &R 1.5HZ M5 (1.5Hz=
20/13) . JEABEEEANTHIIRA 48.5Hz TEMET B L ET D & AW D 1.5Hz W3 % & UFR 12
F 0 EEEART 2B ST DIZAMHRIBRR 220D, T LD | 1 EROREHEI A L THAMHIBR)
RE L2 D50 LT 5 Kok HFE #@bewéz%maé EByInD, Thebb, [
PED BN AT LA 2 RHT 272 01203.5 UL EDO KSR EBHOEILR 2 HEFF T 2 L ERH D,

Thermal

Load

H \

“Capa !..I'I.YM

of Single Generator Unit
(CsGU)

PV + WT

(HFT : JICA FHA)

X 5-18 EhtianhER
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533 SERESMEEFH I AL—TarDEESEH
(1) ELBEHRHEOEH
FERBENRBEOSEMEITITiLO®EY TH D,

« B JE BB E L - 2% MW/Hz

o [EIBRERKRIC K 2 B EGREE IX 2n ERE

(F 2= TENTOEEREESTIF 2 =7 HETRHETRX L 33)
c FAEDORREZE L PV & WT OB A i &

=& 5-2 E—YAHEPYVBLUWT OBRERE

Year 2026 2030

Peak Power Load (MW) 5,180 6,000

PV Installed capacity (MW) 1,446 2,186

WT Installed capacity (MW) 1,122 1,622
(HifT : STEG)

(2) EEHRE PV E LU WT O Sk

1) 2030 EDFEEEHR L PV B L O WT O H /il

BAREAMND PV & WT O &2 L&, KB ERPIHET 2 XS ARTRELEL LT,
2030 =D 1 Ff#]D [Laod-PV-WT]| iRz LA FIZRT, KBEIMEGET 2 X AMTE [Load-
PV-WT| W~ A FRZRDT7—AbH D 9 21T, 1,200MW % FEID 7 —ANL N L BHERTE
%o [Load-PV-WT] OIEN/NS WAL, PV/WT O ZHIR L, Al EE K E#K (ASPSPP,
Ajustable Speed Pumped Storage Power Plant) 73i##A T & 5355121 ASPSPP DR » 7 HEHiZ HATV ),
KV BT EHILT DT O DA A MRT D2 H0ENH D, FEARMIZIL, KIJRERE D FLE 15 5
AL O HIE 2 FEhi 35 O T, KB BEOTEILE LN D72 e D r— A0, HEWE 5
T ZIEIT 25k LTI L 225, LI - Tk AR EN G T 5 N & AREEE [Load-
PV-WT] OfFEIE 11 KA e b/ NS Wb T ORI 2 508 1 E RS B2 36 1T D B B IRs ] 4 &
5,

PLEX V| BESS DB MW BEZ T 2R & L 10~13 R ET D, 723, PV & WT
O EFBHEAMOEERNPRE NS, BARETISAOGND L) R HICEY — 7 ih#RiT A
IR,
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“Load - PV - WT" curve in 2030

Sl L L L = |Lowest:-612MW at 11:00 on 20 April
LOAD-PV-WT curve of!inimum day - Load-PV-WT
2500 400
350
2000 T
1500 . v,—/\/
P - 200
150 e
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100N f \
o 50
= 01234567 891011121314 151617 18192021 2223 24
-1000
—

012 3 4 5 6 7 & 9101112131415 1617 18 1920 21 2223 4

(AT : ICA

ELESEIN

e | 02 H 203 e Y o

5-19 2030 D FEF B DR EH HEhiR

2) 2026 %D [FEHE—PV—WTJ OAfMHIHR
BATEARNS PV & WT O ZE L& K DBEEPGT 2 XS AMTEELS LT, 2026
D 1 4EM O TLoad-PV-WT] & LA FICRT,

“Load - PV WT" curve in 2026

w0
o
-
| S STii9a198TI180198a1359811111888414818381s11¢s3] Lowest:239MW at 10:00 on 12%* Aprill;;
LOAD-PV-WT curve¢of minimum day _
25¢ Load-PV-WT
100

001234567 8 9% 101112131415161718 152021222324

(HAT : JICA

ELEARIN

R

91 2 3 45 6 7 B 5 101112131415 16 17 18 19 20 21 22 23 24

— —0A0 2026 e—l —T

B 5-20 2026 FDIHE — KBARE — BHAREIR

5-20



Fa=UTEHBEHL I X IR DIERIVE - TeBHA
Ty AT LiR— b

1,200MW % F[E| %7 —ANENZ L BHERTE 5,

[Load-PV-WTJ DEA/NESWEAIE. PV/WT O ZHIR L., KR EMZEELT D200
AW 2R T 20N D D, FARINTIR, K IT)FE MDY HLIE 118 e 228 B oo Bl i i 2 5269~ %
DT, KNI EEOEILBEN DR D r— AN, EJE L ® 2 4 550k & LT
AL < 725, LT223 5T, 2026 FEIZBWT S K IJFEEMD UG T D X E AMFEE [Load-PV-WT)
OEIE 11 KED e b/ N SN T2 2 ORFEHE 2 5525 W1 )8 B S Eh I 3810 2 BB Ry & 72 5

PLEX Y| BESS DM E MW FEZRGHT 2K & L 10~13 K2R ET D, 728, PV & WT
DO ETFHEAMDOILENRKRE WD, BHARETIKAOND L) HIZ EHEY—7 fiffiI A
Y (RN

534 FTEEWMT 4
(1) SHEROFERFT -2 DERK

MATLAB/Simulink T3 1% | DT — 7 BUE L 725720, STEG 7> bR S h
23 BRSO 30 HEOBET — 2 D H b, [HE—PV—WT] OBMBR/ANL2DHDOT — 2%
ERTERS T LT 1 EOMERDE D AT, HADERA &Rk 1= 58 0 LBy & MG L
TRERO | BEOTET —F Z{FR L7,

535 #iENIUR

(1) 2030 FEDEHE/INT VR

2030 FDY I alb—vay (A7E—=ZIRAAHRARZ—2) T, 5EDAFEERE (CCGT)
DOREEEMWRT H720OIZ, TROLIICPV EWT O IEIHTHZ 2 HBEL TS,

DOV ab—ya T T RINES 72 PV 2B Ifl9 25 2 & 2488 L7 fE R,
PVDOHINL0 725, v ab— a3 W 2030 FFOUEG N T U A& LLTFIZRT,

2030 45Tl 2029 FIER T E O w28 5K ASPSPP(R00MW*2 15) % 5 /K 1EHx: L 7= 3 A 2o
Ty, I alb—3 95,

% 5-3 2030 EDFHK/\TVR

Operation amount Balance Balance
Year: 2030 | Capacity (Amount of sopped (No ASPSPP casc) (400MW ASPSPP
equipment) case)
TPP CCGT: 5 units - 1,200-1,500MW 1,500-1,800MW
0 MW
PV 2,186MW (A 2,186MW) 0 MW 0 MW
1,322MW
WT 1,622MW (A 300MW) 900-1,350MW 900-1,350MW
Generation total 2,400-2,600MW 2,750-2,950MW
ASPSPP |  400MW | - 0 MW 350MW (£ 50MW)
Load 2,400-2,600MW 2,400-2,600MW
(HHAT : STEG)
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(2) FIEEBKFEER

Vial—rvarTalhinh., AEEEKEEKE TReo X2t ET b LT,

- ASPSPP & Eﬁﬁﬂm%ﬁﬁﬁwfhw LK GEHARE O FE AU AN 250 | W] B 7 3o i
lmf;mﬂ&@ﬂ@®AMﬁ% BRETE D,

- Bk IE R C O ZE By A far i 1 %7?4%%T%6 R DI D 7= 8 A 722 (K B iy 12
I CTE 220

s LMo T, AV 2 b—3 3 Tld, ASPSPP O #/KiE L (ASPSPP : 200 MW X2 &)
DOEERFETEIL 350 MW (175MW X2 : 87.5%) T V| JEEHEENIRIG LIz A A BiE
X £50 MW (£12.5%) TH D,

(3) 2026 EDHIE/NS VR

2&6$@yi1v~yay(ﬁ75~7%ﬁﬁ¢ﬁ&~y>Kﬁmf%\5ﬁ®kﬁ%%ﬁ
(CCGT) DRERELZMART H1-DIC, TEOLIIZPV E WT OHIEMHITHZ EE2HELT
wéo_@V:JVHya/@i\w@%%@WQEQPV%ﬁ%%’mﬁﬁé’&%ﬁﬁbf
FERLPVOHIIZ0 &b, v ab— g TV 2026 EOHAE T o A B LIRS,

% 5-4 2026 FDFH/INTUR

Operation amount
Year: 2026 | Capacity (Amount of sopped | Balance
equipment)
TPP CCGT: 5 units - 1,200-1,500MW
0 MW
PV 1,446MW (A 1,446MW) 0 MW
922MW
WT 1,122MW (A 200MW) 550-850MW
Generation total 2,000-2,200MW
ASPSPP oMW - 0 MW
Load 2,000-2,200MW
(H{T : STEG)
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53.6 ZEEEBEIAOHHEE
(1) PV O Hehis

AEDY I 2 b—3 g T, HREEEESICBIT Y I 2l —yarThHIED, PVIIEE
MElENTWA ERELTWS, (PVOHHIZER)

(2) WT i Heh#R

BRRHIIBEE L TS5 EDOK 95% EE L, HAOEENIA AR TOEREZ IKIZ Lz H
TIEEEZ VTV 5,

VR 2 b— g URIREEH O 2030 45, 2026 4E0 WT HJTHRZ LUF 2R3, ARl
fefhL WT 71 [MW]Th 5,

Operation capacity in 2030

1400
1300

1200 M
1 égg M MN#’MNH\W NMM‘ Wﬂ*"%wf‘“‘"”( W M!\WMM

700

— WT

10:00
10:30
11:00
11:30
12:00
12:30
13:00

(HFT : JICA FHAR)
5-21 BAREHL HBh#E (10~13 B¥:2030 £F)

Operation capacity in 2026

1000
900

300
700 WT
600

500

10:00
10:30
11:00
11:30
12:00
12:30
13:00

(AT : JICA FHAERH)
5-22 BAREH Hih#E (10~13 FF:2026 £F)
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537 RERBEBFERER

BlBmER R 31 2 A M B B 2 fesB L. Bl 72 BESS O R BEMW) 2 IRE LT,

AT — LX, BESS OREREE/NT A —F—L L THEH LT, 2030 4 & 2026 FFDOA 7 £ —
7 WM OB EBSZ > I 2 Lb—a v L, 2030 2OV TE, i T — 2 AT 2 K0
i Q00MW *2 =y ) ORUCTEROGEL Y Ial—Tar&i{iol,

2030 4F, 2026 FFICBIT 5K — ADFEBEE O I 2 L—1 g VR EZ TRtlond, fedhix,
50Hz 2O OfRAZ R L TEY, 203Hz INABEEEE 72D,

(1) 2030 FEOEFREEHEHE (BESS=50MW, ASPSPP=0MW)

(H2) AF(Hz)

0.4 _L

0.2

02 M M 'l 1 1

0.1 - Y
o
0.1 L 4 | L Al

-0.2
! I

0.3

-0.1

11:00
11:30
12:00
12:30
13:00

10:30

(HFT : JICA FA)

5-23 —X 0 FEEBIREHEHRE (BESS=50MW, ASPSPP=0MW)

(2) 2030 FEOEFKLEENHEHRE (BESS=100MW, ASPSPP=0MW)

AF(HZ)

0.4

0.3
02 | }

0.1

0.1 I Il

0.2 ) | ’

0.3 =

0.4

10:00
11:00
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(AT « JICA FHER)

® 5-24 —X 1 FAEPIREFEHLER (BESS=100MW, ASPSPP=0MW)
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(3) 2030 FEDEKKLEENHEHRE (BESS=150MW,. ASPSPP=0MW)

OAF (Hz)
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(AT « JICA FHER)

R 5-25 —X 2 FAEPMREHERER (BESS=150MW, ASPSPP=0MW)

(4) 2030 FOERBEEBFTEFRER (BESS=50MW. ASPSPP=400MW)

AF (Hz)
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(HFT : JICA FA)

K 5-26 y—X 3 FAEBIREHERR (BESS=50MW, ASPSPP=400MW)

(5) 2030 EDOERMLE B LR (BESS=100MW,. ASPSPP=400MW)

(HZ) AF (Hz)
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0.2 LSS | ¥
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(HFT : JICA FHAER)

5-27 r—R 4 FEFEBREEHEHER (BESS=100MW, ASPSPP=400MW)
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(6) 2026 FEDERKLEENHEHE (BESS=50MW, ASPSPP=0MW)

(Hz) AF(Hz)

0.4

0.3

0.2 i
0.1 -

o -
-0.1

0.2 ¥ 1 T

-0.4

10:00
1030
1200
1130
12:00
1230
B
g
13:00

(AT « JICA FHER)

X 5-28 y¥—R 5 FAEMREHERER (BESS=50MW, ASPSPP=0MW)

(7) 2026 FOERBEBFTERER (BESS=100MW,. ASPSPP=0MW)

(Hz) AF (Hz)
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12:30

>
n
13:00

(W4T« JICA TR
5-29 7—X 6 FEBREHERR (BESS=100MW, ASPSPP=0MW)

FEROFHEE RS FRICE LD TORT, Fa=U7 OFEEKRESHO BESHIE 50+0.3Hz Th
D,

& 5-5 FAEBEBREHR

CASE 0 | 1 | 2 ] 3 | 4 5 G
Year 2030 2026
éVS)PSPP(M 0 0 0 400 400 0 0
BESS(MW) 50 100 150 50 100 50 100
99.7

Percentile 0.3213 0.2778 0.2495 0.3343 0.2750 0.2976 0.2472
Value(Hz)

(HUPIT « JICA R4
E) 997 28—k Z A INENHEDONLHEZ., 99.7%H L7 HfHE
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R E A BT, ERROKEE S — 2B 5V I 2ab—2a T, 99.7% (3o A
M) NEIEHEO S0E03HZ IZIED A BEE L, FMiTAa & LT,

FELOFERD S, BESS & ASPSPP [T L U %55 W18 e A 28 8h A h RIS L T D 2 & D3
T E D, 2026 T, BESS OXE MW A&l 50MW UL ET, 2030 /£ TlE, 100MW L ETh
5 EFHMITE %, 7235, 2030 422, ASPSPP 23R L TV T, BESS O EE MW A &I, 100MW
ETH 5,

53.8 BESSMOREBER=IRR (FEEE SOC: State of Charge)

537 ffiTBESS DA E MW]EZIREL-r—2 1 r—24 Fr—A5IZBWTHEERE (SOC)
TR L. 72 BESS DR EMWh)Z e Lz,

(1) 2030 &M BESS OREEFENRR (7—X 1)

r—A 1 (BESS=100MW, ASPSPP=0MW) D&, FaLd BESS @ 3 ffifHd TMWh && | T
FHEAZ ST LTz, SOC OHEE % DL FIT/RT, WAL EIREN SOC=I1p.u.. EEHEIREN SOC=
Opu & EFRLTWD, JE S EIREZE B0 BESS ICB W T, Tl AEIREE SOC=1p.u.. 554
JAFEIRRE SOC=0p.u T, JAEFIHREMERE 2 F T E 2D T, SOC=0.5p.u..OIREED Fe & 2N R
HICHERE A R TE D2 RETH 5,

- 100MW, 25MWh (=100MW X 15min/60min)
- 100MW, S50MWh (=100MW X 30min/60min)
- 100MW, 100MWh (=100MW X 60min/60min)

SOC (p.u.)
1
0.9
0.8 —
0.7 — —
0.6 A Ll N
*
0.5 A AN NP\ EB" BESS100MW*1h
0.4 S BESS100MW*0.5h
0.3 - - Bess100MW*0.25h
0.2
0.1
0 -
o [==] Q [==] [==] o [e=]
(=] [x2] o o o o o
— — — — — — —

(AT : JICA FHAERH)

5-30 Y—X 2 BESS DFEETAIRN (SOC) T E#KER (BESS=150MW, ASPSPP=0MW)

IMWh & 7 25MWh O34, SOC 1E 90% i L 20%I2: L T\ 5,
MWh %4t ] 78 SOMWh D54, SOC 13 35~T0% R THER L T 5,
PlEXv., TMWh&EE] 13 50MWh (100MWh X 30 453/60 43) VL ETHAZ LRHERINS,
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(2) 2030 40 BESS DFEEFEHKR (5r—X 4)

r—A 4 (BESS=100MW, ASPSPP=400MW) D&, TR BESS @ 3 ffHd [MWh & &)
TRHEZEIT LT, SOC O % LI FITRT,
« 100MW, 25MWh (=100MW X 15min/60min)
« 100MW, 50MWh (=100MW X 30min/60min)
+ 100MW, 100MWh (=100MW X 60min/60min)

SOC (p.u.)
1
0.9
0.8
0.7
06 BESS100MW*1h
0 U—,—\\/,—\ Wﬁv-‘vh‘
0.4 \/ BESS1O00MW*0.5h
0.3 Bess100MW*0.25h
0.2
0.1
0
[an] [an] [an] [an] [an] [an] [an]
S S ! g § § A

(HFT : JICA FHAER)

B 5-31 —X 4 BESS MDIEEIR R (SOC) FHEFER (BESS=100MW, ASPSPP=400MW)

IMWh & & | 73 25MWh O54, SOC 1X 10% % Flal> T,
MWh & 73 50MWh O34, SOC 1 30~65%FE THER L T\ 5,
PLEXv., TMWhZ&®] 1L, 50MWh (100MWh X30 53/60 43) VL ETHAHZ ERHERINS,

(3) 2026 £M BESS DHEBEREBHKR (5—R 5)

r—A 5 (ASPSPP=0MW) D4, Fit® BESS @ 3 fifid [MWh F& | CTitHEEZFEIT LI,
SOC DHER A LA TITRT,
« 50MW, 12.5MWh (=50MW X 15min/60min)
« 50MW, 25MWh (=50MW X 30min/60min)
« 50MW, S50MWh (=50MW X 60min/60min)
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SOC (p.u.)

0.5
0.8

o6 A —

0.6 " A .
= BESSSOMW*1h

0.5 ~r F;v e ’

0.4 v v v e BESSS0MW 0, 5h

03 BessSOMW*0.25h

0.2

0.1

10:00
10:30
11:00
11:30
12:00
12:30
13:00

(HFT : JICA FHAERH)

B 5-32 —X 5 BESS MFEE KR (SOC) T HFER (BESS=50MW, ASPSPP=0MW)

MWh & 7 25MWh O34, SOC 1% 90%% EEV . 10%% FlEl-> Thb,
IMWh & 7% 50MWh O34 . SOC 1% 25~T75%F2E THERE L T\ 5,
PLEXY. TMWh&E] 1E. 50MWh (100MWhX30 53/60 43) LLEThAHZ LRI %,

539 ERHEBREER

AREIOEHFER LV BESS OREREAL Tl Y #EHE T 5,
- 2030 4E

MW &) : 100MW (=50MW X2 &)

MWh & : 50MWh (=50MW X30 43/60 7y X2 &) LIk
- 2026 4

MW F&] : 50MW (=50MW X1 %)

MWh &&] :25MWh (=50MW X3043/60 43 X1 5&) LItk

« ASPSPP (200 MW *2) 2FIHFHETH > T, 2030 4EI21F SOMWBESS BN E T 5 M3
N D,
- FEICHS X | 2026 LI BESS #EAIZOWTIE, SOMW X2 £ BESS i iEghE . Ak
N« JB S EOE AR LTV ASPSPP DX E FHE A FHMICMET L7k, EL T Z
EMEE L,
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54 FRNTURVIalL—2avICkHRFHERADREE

541 HPREMNGERRAEFEDOLEL—, PMELVRE

., X - BEIT, REORFTOTEYHEIHEZAF L, HAEOESHELER LN,
FNENOHRIHZE - SUEFEONE Z RS D,

EIPIRFE O L B = — 4 TIL PV o WT 72 EO L BRI FFA A HE = % /L % — (VRE, Variable
Renewable Energy) # &t FEEROUERE 12, IR G ELIC I HREL I L D HEERE) D
TR EDEFITHESWTEME L, LIS U TEEGFE 2R T 5,

IO, WETPH L BRI ESWTERMENT AT Iab— g y2E L, 3HEE
FEAEJE DA EENE B EEE (51218, LOLE48 B¥[t]) ZRElRd 5 7= DI L EARIGRE I OB R 2
BT DREEIT O, OWTICIE, A 8,760 Wit fE 2 e & RIS 70 BB /1 I EIR 2 0T T B
FANRNT AV 2 b— a7 17T A PDPATI i 4 5,

Systern - [Acerbaion - Year : [2011 BT - B

Mon frenbin? v|  Tus bt v|  Wedfeeshdn? w]  Thulmaneus w]  Fii [maneun w]  Sa feldn? v Sus felant v

H W GAS

f - CORVENHYDROD
PLAPED HYDRO

— PURCHASE

= [EMAND

o

2 2 5 84 94 108 120 1@ 18 156 48 cmq;ﬂ
Mon Tue Wed Thu Fri Sat Sun —_—

(HAFT : JICA FHAERH)
] 5-33 PDPAT Il St&#EBR D4l
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(1) FRYIaL—YavItibBFERDRE

%xﬁ;q E}‘j fi%’%?ﬁﬁﬂ%’i‘% ~ %%&E‘\ﬁé%ﬁ Eﬁ)}é ‘\/-)A U j" |+ﬁxed cost —8— fuel cost —k— total cost!
DORFEMEE W I 2 L—3 3 T L 0 G oSN
Z[E U LU Z i L - TRt %,

Cost (Mil. unit)

0 200 400 600 800 1000
PSPP install capacity (MW)

(HFT : JICA FHAERH)
B 5-34 KRB EOEFERTOH
(2) #HisEEmE

GBI HLYE & L T M AaRE ) A R R O W78 T % LOLE (Loss of Load Expectation)
ZfEH L CTHRET 2,

STEG 23 M4 2 it i O BhAa (5 4 B e 2 fga® L. LOLE (228 LRl E 3 5,

e IEME (LOLE) 1%, BROMRERLRY v v MU KIFEE, PV X WT 22 ED
VRE O ZEH), B L OTREBRTRAEOEBRELZIT 5, & 610, RHOERIT, RFHEA L TH
L RAMDTAGNT o ADEELZZT D,

IR I S VRE H ) A28 7 B ERRZE TR M O CTER S D, 5% (LOLE)
I ZNDDORERSAM ARG D AR L FTEOMDORNUC L > TERSND,

LOLE = Y (PixHi)
(MW)

ZORMN LMD X DT, S TR &R o '.'§"0"' éupply reserve margin
HEE (LOLE) 1%, AT AZLIC—BICRESN
5 (TRBME) . LE#ioT, VAT KOG 08
WHUZ L0 | G TR ) & S EREEE OBIMRIZE  probability
7%, OFV ., [ UHHE T & CodtiaS gy distribution
X, BASNT/Z VRE DEICE > THRAR S,

Demand duration curve

S
Hi 8760 hrs

(HiFT : JICA FHAERH)

5-35 LOLE 0D &
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~ Graph Result

System : |Asystem - Season : |Total - (LR OLE -]
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200 h|

] !
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Reserve capacity (MW)

(HAFT : JICA FHAERH)

5-36 HLIA{SHEEE LOLE LT H DR HI

(3) B IaAL—aY

TV Iab—ra i, BHOER L EBEEOEM % FHE TX 5 PDPATI Z#H T 5, &
L2 b— g E, BKBEEITOMOER & | fE B O & 45)E O #ls T BESS OFAE & v
Rab— 52 LIk TEITT L, ERMEENSRE L TEATFTIIAEZREL, &
My Ial—rarilk ) ZhETNOREEZRFT 5,

542 FHRIIalL—Parvofh (BRARGEOLEaL—)

TRV I alb—va it RREEEENREYF TCEATEL EEZLND 2026 L&
VRE & AGHH AR E I TV D 2030 4 CTRgrd 5,

(1) faEmEELE
STEG B8 L CU B B R LA T D L 350 Th B,
LOLE < 48hours

LOLP <0.548
HAa Tl /) SR ORRFTED 10-15%

L Y — WMEHEEBENC IV BAKRBRBEORFIERFN OO I, ZoY—iE, HREN, T4 A,
NREFh, XA, WU RYT, Sxr~— NUTITT 425 TOERBREE (PDP) REIHEHIH
- FEEE o TV 5,
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(2) BAREEE

BIfED STEG IZB1T 2 T/FEAEIL, ERT —ADHTH D,

T EFEEMAEIT, 2026 42T 24,565GWh, 2030 4T 28,362GWh Th 5, 2019 54T & D Lk
TR 32%DHNTH D, AREIIL, 2026 4T 5180MW, 2030 4T 6000MW DFEETH 5,
2026 4= THEER 3%DOMTY, 2030 £ THER 33%OHONEHESINTND

2030 FEDOTFEIAE X FLD L AMTERD 54% L 72> THYH | B— 7*%%@%1&* T2 D5
CRIERESHEELTWD Z RN n0ND, 2O ENnL, BE— 7 FEITKHIET S DSM (Demand
Side Management) £ DX R ORMNH 5, ©— 7 EIFE L L THA¥RE (PSPP) % 2029 £
400MW BRZET A B TH D720, kN7 o ADOFME 1T\ PSPP O R A2 B3 5,

— T, A — M A—=ZDOENEIZ L DFHIEE M EOXRN, FE R —O3RIZEV1Tho
NTWDHZENnb, 5% ZOMMMAPZELL TH MRS & 5,

EIFRFTENC B 2 FEMAEIL, HEFHEREDOENEL 25 BIETH 5, BIFRFHEIL, B E,
PRBHECR rTREME, BXEF. BRECRCEGHN, MHUERIZZE < ORI 20 | Filli S 2tk T2 O
TIX 10 LA B, BIRNIS Ko T 30 FLL BR300 %, — 5T, EAREIL, AREh#E, &
TN EEZT D20, 10 4, 20 4564 Rl ?@ilﬂf%é

TR, RS —RTMAT, EYV A7 D00 E LT, @mEEsr—2 (HHa R ERIS) |
RFEEr—2 BREREXNIS) O27—22HEL, VA7 THAHMBARE, BRBE IS
T LB &35 2 L3, KEFICHATIET N TH D, STEG TIE, FEMEI
HERT —=2ADHE72>TNWDLD, e AR, BREHEREICHETEL LD, aFE, KEELR
ELEEY ZA7IZI6T 5 2 &2 HET 5,

(MW) Demand Forecast (GWh)

(HFT : STEG)

X 5-37 STEG DEEHE
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(3) RAFEKROEE

STEG 12 & 5 2026 4 & 2030 FFOFTFEFRNCESE, £ H O BAMIMBRO 0T 24T > 7,
HARFHBROHTITIE, 2026 42 & 2030 FD HAF EIKH &7 —Z OFDITRLEEL 72 D,

2030 FEZIE, 7 H OB 15 FFEIZ 6,000MW D KEE TR E N FIAE N TV D, 2030 H-D /)
(T2 A ORI 7 FFEIZ 2,064MW (2725 & THISH TV D, mAREIIHT 2 HR/NEH O

F(I34% Th D,

RIRFEER O A ARMRE RS & ATOFEOHMIFFECNTH Y, PV HAIZL 24 v 7

N—T DEENTHRIND,

Daily load curve in 2030

7000

6000
5000
4000 _

1 2 3 45 6 7 8 910111213 14151617 18 19 2021 22 23 24

e Pmax_Jul e==Pmin_Feb
(HHFT : STEG)
X 5-38 2030 &£ ) H AR R DB E
(4) EBRERE

(a) FEFEIETE

KB —EITTEDOLEEBD,

Bk ET 0 =7 ME 2029 FITHEIELHGET 2 TETH D, 220 200MW == FTHE
400MW 3EHHE S TE Y  RAEIRILT5% TH 5, FMk KFEEEIT 920GWh 2 TE L T\ 5,
EMFIHARITIRK 263% 70D TETH D, FRREHEOEISIEEY 8% LME L, JmEHNL
ERAERI L 35,

K IIFEFEFTIL 2026 453212 6,551IMW ZBA%E L, 2026 45 % TIZ 660MW ZBEIET 5, RikER &
1% 2026 H12 5,891MW Th 5, 2027 005 2030 DRI 960MW 23BHFE S 41, 360MW 23 FEIE S
5, 2030 FFOXfHEIZ. 6,491IMW Th 5,

BERX Mornaguia BEFTIZ, RO 2 ODOHAX—E U HIIndh 5,
AZEORKNEEIT 1 HEHTZY 300MW

HEZEORREEIT 1 BHZYD 260MW
RNERIZT=y FHTZD 60MW,
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& 5-6 HERBEVAL (KRAFEE)

Fuel Minimum | Primary | goo | Weeldy | Monthly | [t [ Scheduled
. Boiler . reserve Start & | Start & o o F.OR
No. | Plant name Unit . Typ | COD | Retirement | output .. | and 100% | 75% N outage
Terbine o per unit Stop Stop (%)
e (%) (MW) Stop (WSS) | (MSS) output | output (days)
(DSS) (%) (%)
. 300 20.0% N N
1 Mornaguia 1 (260) GT Gas NA 2049 (11.5%) 21 Yes Yes Yes 35.9% | 34.1% 7 18
. 300 20.0% o o

2 Mornaguia 2 (260) GT Gas NA 2050 (11.5%) 21 Yes Yes Yes 35.9% | 34.1% 7 18
3 Bouchemmal (1927(; GT Gas NA 2029 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
4 Bouchemma2 (1927(; GT Gas NA 2046 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
5 Bouchemma3 (1927(; GT Gas NA 2046 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
6 Bir_Mchergal (1927(; GT Gas NA 2028 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
7 Bir_Mcherga2 (1927(; GT Gas NA 2028 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
8 Bir_Mcherga3 (1927(; GT Gas NA 2043 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
9 Bir_Mcherga4 (1927(; GT Gas NA 2043 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
10 Ferianal (1927(; GT Gas NA 2035 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
11. Feriana2 (1927(; GT Gas NA 2039 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
12 Thynal (19270) GT Gas NA 2034 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
13 Thyna2 (1927(; GT Gas NA 2037 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
14 Thyna3 (1927(; GT Gas NA 2040 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
15 Goulette (19270) GT Gas NA 2035 33.0% 12 Yes Yes Yes 28.7% | 26.9% 7 15
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. Daily Heat Heat
Boiler Fuel Minimum fer;glriiy Start gzretkg 2/{;)3'[261}’ rete rete FOR Scheduled
No. | Plant name Unit . Typ | COD | Retirement | output .. | and 100% | 75% o/ outage
Terbine o per unit Stop Stop (%)
e (%) (MW) Stop (WSS) | (MSS) output | output (days)
(DSS) (%) (%)

16 Kasserinel 30 GT Gas NA 2021 17.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
17 Kasserine2 30 GT Gas NA 2021 17.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
18 Sfax1 20 GT Gas NA 2021 25.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
19 Sfax2 20 GT Gas NA 2021 25.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
20 Tunis_Sudl 20 GT Gas NA 2021 25.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
21 Tunis_Sud2 20 GT Gas NA 2021 25.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
22 Tunis_Sud3 20 GT Gas NA 2021 25.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
23 Korba 1 20 GT Gas NA 2021 25.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
24 Korba 2 30 GT Gas NA 2021 17.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
25 Bouchemmal 30 GT Gas NA 2021 17.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
26 Bouchemma2 30 GT Gas NA 2021 17.0% 0 Yes Yes Yes 21.5% 21.5% 10 21
27 | Robbana 30 GT G?ISO NA 2021 17.0% 0 Yes Yes Yes | 205% | 20.5% | 10 21
28 | Zarzis 30 GT G‘flso NA 2021 17.0% 0 Yes Yes Yes 20.5% | 20.5% | 10 21
29 gdufi’g;‘fl—BO“r 20 GT G?lso NA 2021 25.0% 0 Yes Yes Yes 20.5% | 20.5% 10 21
30 g’[ufgzgl—Bour 20 GT G?ISO NA 2021 25.0% 0 Yes Yes Yes 20.5% | 20.5% | 10 21
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. Daily Heat Heat
Boiler Fuel Minimum fer;glriiy Start gzretkg 2/{;)3'[261}’ rete rete FOR Scheduled
No. | Plant name Unit . Typ | COD | Retirement | output .. | and 100% | 75% o/ outage
Terbine o per unit Stop Stop (%)
e (%) (MW) Stop (WSS) | (MSS) output | output (days)
(DSS) (%) (%)

31 RadesAl (igg) ST Gas NA 2025 48.0% 7.25 No No Yes 344% | 33.7% 11 30
32 RadesA2 (igz) ST Gas NA 2025 48.0% 7.25 No No Yes 34.4% | 33.7% 11 30
33 RadesBl1 (}gg) ST Gas NA 2033 47.0% 7.5 No No Yes 34.4% | 33.7% 11 30
34 RadesB2 (S(S)) ST Gas NA 2033 47.0% 7.5 No No Yes 344% | 33.7% 11 30
35 SousseB (ggg) CCGT Gas NA 2030 51.0% 30.43 No No Yes 44.8% | 42.8% 10 30
36 IPPrades (3(7);) CCGT Gas NA 2032 55.0% 47 No No Yes 45.0% | 42.6% 7 25
37 Ghannouch 412 CCGT Gas NA 2041 51.0% 0 No No Yes 51.5% | 50.9% 9 25
38 SousseC (igg) CCGT Gas NA 2044 59.0% 10.6 No No Yes 52.8% | 51.8% 9 25
39 SousseD (;%3) CCGT Gas NA 2045 57.0% 10.6 No No Yes 52.8% | 50.9% 9 25
40 Rades C (ggg) CCGT Gas NA 2050 50.0% 31.5 No No Yes 53.8% | 52.1% 9 25
41 Skhiral (22(7)) CCGT Gas 2023 2053 44.0% 32 No No Yes 53.8% | 52.1% 9 25
42 Skhira2 (32(7)) CCGT Gas 2025 2055 44.0% 32 No No Yes 53.8% | 52.1% 9 25
43 GT1 (328) GT Gas 2027 2058 44.0% 32 No No Yes 53.8% | 52.1% 9 25
43 CCGT 1 (22(7)) CCGT Gas 2028 2058 44.0% 32 No No Yes 53.8% | 52.1% 9 25
44 GT 2 (3(7)8) GT Gas 2029 2059 44.0% 32 No No Yes 53.8% | 52.1% 9 25
44 CCGT 2 (322) CCGT Gas 2028 2029 44.0% 32 No No Yes 53.8% | 52.1% 9 25
45 New GT (;38) GT Gas 2030 2060 20.0% 21 Yes Yes Yes 34.7% 33% 9 18

(HiFT : STEG)
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KR FEENTHEREFT NI e > TIEE SN TE Y | FEICKE R D72 OEFRMN S OfI#EIT T
720N, 2010 =005 2019 4E F TORBEDOHREEDO T %5 T 55GWh OEMFER L 72> T
%o 2030 - F TICE/KFEEITOBFFENH 523, ZOMOKIBAFEFEIX 2V, Znb 0K
A, FEER X OVEKICHWO D T2, BHOFRHHEICEHRTE 220,

& 5-71 KARBARIAF

Installed
No. | Plant name Unit Capacity Type COD
MW)
1 Sidi_Salem NA 33 Reservoir NA
2 Nebeur NA 13.2 Reservoir NA
3 Aroussia NA 4.8 Reservoir NA
4 Fernana NA 9.7 Reservoir NA
5 Kasseb NA 0.825 Reservoir NA
6 Bouherthma NA 1.2 Reservoir NA
7 Sejnane NA 0.6 Reservoir NA

(HiFT : STEG)

(b) PRMETE

B, w Y — BuEE, BERERERILICELDOLNLTVD

H ARG DOV TIX, 2026 4RI 329 2K KL/ TOE, 2030 4E(2 386 % wv/ TOE @ STEG T4
ZAfik% (HHV) 23 I 2 lb—3 g SIS Lz,

(c) EFRE
HEEOEEEIILLT ORI TR L TV 5, iR E O DIciE, 2R b 0FEEa A h 7 —
B aFH T 2 BN B D, FlIGIHIT 8%/AFETH D,

- HPP: 1300USD/KW, i 4F-: 40 4
- GT: 600USD/kW-year, it FH AR 30 4
- CCGT:920 USD/kW-year, i 4F: 30 4
- WT: 1400USD/kW, i 4 25 4F
- PV:800USD/KW, i 4F: 25 4F
- BESS: 700 i A 15 47

(5) EEBRBEIRFAFETE

TOFIE, 2020 FEOREREN I X OKBHFEBEORMHAR, 2021 4725 2026 4F £ TORFEE
B, TN 2027 H 5 2030 4EE TORAFEFIHE 2R LT\ 5, BIE, BB T 21%., Hiiib
FEfiFR T 35% O fHFIFAR CEHE LT\ 5, PVICEL T, BER PV &4 A 7 A ORHFIASE
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1T 19% THDHDOIZX L, A7 B OfEFHAZFEIL 260 TH D, 147 A TR PV &0
Do AT BIFFHHEINTWSD PVERIFETH 5,

% 5-8 R h&EPV BiEDBSEEE

Additional Development (MW) 2020 2026 2030
WT- STEG+IPP 242 800 500
PV- STEG+IPP- TypeA 31 144 0
PV- STEG+IPP-TypeB 0 881 540

273 1,825 1,040
(HiFT : STEG)

B 7L PV 2 E b= i &1L 2026 45T 2,568MW., 2030 =T 3,808MW T 5,

PV+WT Development Plan (MW)

2020 2026 2030

B WT-STEG+IPP M PV-STEG+PP-TypeA M PV- STEG+IPP-TypeB
(HiFT : STEG L 0 %58 L7125 — & 2T JICA #AAH1ER)

5-39 AAEPVDREBE

(@) BAREBEOEH

STEG 22 (3 2 B 1 EO H ) Tl 2 H L CIEhE L7, STEG FBEDE S FET — & OB
ZULFICRT, STEGIZ L B & FilclC@ SN D VA v 7 7 — AFRGLIS L UMM MERE D C
BER L0 70%LL B0 E RS S Tnb, 7A, 8 A, 9 ADREREITV L, KRKEER
DRy EHEL TN D,
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Daily output profiles of WT@1MW

0.40
0.35

0.30
0.25
020 W/\
0.15
0.10

0.05

0.00
12 3 45 6 7 8 910111213 1415161718 19 2021 22 23 24

e EXiSt WE s New WT

(HAT : STEG LV &ZfH L7277 —Z 12T JICA A& VER)

5-40 ELHRED B H O TR

WT outputs estimation (MWh/month)

W Exist WT New WT{80MW)

450
400
350
300
250
200

15
100
5 I
Jan  Feb Aug Sep Oct Nov Dec

e Mar Apr May Jun Jul

[=]

L= -]

(HAT : STEG LV &ZfH L7277 —Z 12T JICA A& VERK)

5-41 BADACEDFHEEBHET R

(b) PVEEEH
STEG bRt X7 PV HH A FHIT — 2 A L CEf L7, 5B EREIN TV XA T B D
PV H X, BEFD X A4 7 A OFEHTT (GWh) XKD 50%EWE STV D,
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PV output in June

—TYDE [ e— Ty e B

0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000

1 2 3 45 6 7 8 9 10111213 14151617 18 19 20 21 22 23 24

(T : STEG L W ZfH L7257 — Z 12T JICA A FER)

B 5-42 PV O BH bR P

(6) BARMHIH

ACEBHIR S 2 T b L FEE I S AT A OBNCEEBRIRN H 5 5E81F. VAT LE 2 DDV AT
\-ﬁ%ﬂbfﬁ%*ﬁu/\7 VAERRETTAMEND D,
DIETIT. B Ial—ra  THEH—ORELE R LUTCEE L,

543 J|mRYVIaAL—2a ETIVTIADERE

HIEI DS HE S Ty 2026 4E & 2030 FEDEX AT v 2 5 et UT-, BiEI OB EHE 42— A
TFUAFEL LT, TFENT AR LI,

AT LADORIBRRNEREL T, DY AT LA TERNAT LV AEBE L, & ITEES
Hre& LTk LEEMEZEANLZGAR L2027 LB VRE BIZEA PV L2 WT il
DPOFEWVIZ L DTAG/NT o ATt LTz,

544 BRLIAL—L 3 O
(1) R—RSFUF

(@) 2026 FDFMH/INTUR (R—=XIFF)

2026 FEDOFEEFHNC LD &, BKRENT 7 HD 5180 MW, H/NEDIX 1 HF D 1,790MW &
o TUND,

TR KEBESRED 7 ADOERRREZ R LTS, MOBWRITFEE, HEold WT, 4L
UL PV, #%iE CCGT, %51% Skhira CCGT 72 ED#Hr LV CCGT, #R1X GT T3, JADIRAED T
W, THDWT HOIHEL 2o TV 5,
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E Weekly Operation - O X
System: [Tunisia vl Year- [2026 Manth - [1ul

Weekend
Of'f-peak Sun|holiday2 v

C— \ |

sof |
PV

Man [weskdar | Weekday Peak day

GT

Il COMVEN.HYDRO
Wl new ccet
=

L Demand

k<1
— DEMAND

WT
A CCGT
10
NEW CCGT

Man. Tue Wed Thu

Fri Sat Sun. Change(C)

(T . JICA FE#&M)

5-43 2026 £ 7 BDFEHR/INTUR (R—RIFH)

TRIFRNAMEEDO 1 HOFTHEER LTS, RHBEWVARTH, 5 BORBIFEEKR) EHEZ T
5 12GW L EOFBEORMDEH %,

—H T WENDRCEGNIZ, FREERO M) 2 22K -o TH . B3RO H 23
FET D,

E Weekly Operation

System : |Tunisia v Year: |2026 v

Moot - |
Mon‘weekdaVZ v‘ Tue‘weekdayz v‘ Wed [weekdayz v‘ PV

. ]
HAIE | owfoisn -

ew) \

B CONVEN.HYDRO
30 W nEw ccet
ceeT

sun |holiday2

WIND
W soLer

Hor
20

— DEMAND

Demand

WT H 08 1 CCGT

0 12 24 36 48 60 72 &4 96

108 120 132 144 156 168
Man. Tue. Wed, Thu.

Fri. Sat. sSun. Change(C)

(HiFT : JICA FHAR)

5-44 2026 £ 1 BOFEH/INTUR (R—RIFUF)
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VRE M KEW 4 HOFERRNEZMR LTz, 47— 72X
IMZLTH, VREDLLOH D EFIATEaWGAENEL D,

« KIpBEERBAE O ) & A

E Weekly Operation [m] X
| ——
Mon [weekday2 | Tue [weekday2 | wed [weekday2 | Thu[ma PV Hjjj*m*“ holiday2 | sun|holiday2 ~
(Gw) /
W convENHYDRO
8.0 W nEw coaT
cCeT
WIND
W soLar
W s
o 20 — DEMAND
B
3
a
10
0.0
o 12 24 36 8 60 72 g4 96 108 120 132 144 156 168
Mon. Tue. Wed. Thu. Fri. Sat, sun. Change(Q)
(4T : JICA FAEH)

(b)

5-45 2026 £E 4 A DF/HR/INSVR (R—RSF1H)

2030 FDFHE/NTVR (R—RTFUT)

2030 FEDFEHETHNC LD & | KEIT 7 HIZ 6,000 MW, /&

1% 2 A DOFIIZ 2,064MW &

705, N—AVF U AL, AR ESGKFEE (ASPSPP) OPBHFEEHHEIIXE R0,

E Weekly Operation = ] x
System: |Tunisia Year: |2030 ~ Month : |Jul. w
Mon .\mkda\ul w Tue (weekday2 v] Wed .weekdaﬂ vl Thu .ma:-mum | Fri |maximum -~ Sat .holldavz v Sun (holiday2 ]
Gw)
60
W CONVEN HYDRO
50 W new oot
CoGT
WIND
40 B souar
| K=
- = DEMAND
g 30
&
a
20
) _
0o
o 12 24 36 48 60 72 a4 96 108 120 132 144 156 168
Man Tue. Wed Thu Fri. Sat Sun Change(Q)
(HFT © JICA R

5-46 2030 £ 7 A DB RXBENFHRIHBE/ATVR (R—RIFUF)

5
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B/ NARRED 2 H OFASRIE L TFIORT, I bIERWARFFZ S, 1.2GW O RIHF EM O EiR
DEHMHPH 5,

E ‘Weekly Operation

System: vear: |2030 °|  mopholreb o
Mon [weekday2 | Tue [weekdayz | wed [weskdayz | Thu[m| PV Hjjj*ﬂ]fﬁl] holiday2z  ~| sun [holiday2

Gw) /

M conven HYDRO
W new ccet
ccGT
3.0
WIND
W soLar
| K
o — DEMAND
8 20
£
a
. CCGT
0.0
0 12 24 36 | 60 72 84 96 108 120 132 144 156 168
Mon Tue wed. Thu Eri Sat sun. Change(g)

(AT JICA FHA)

5-47 2030 £ 2 A OJ/PBABFIR/NFVR (R—=RLF)F)

4 HIZ PV IR KREWZO, VRE &R KBIIEHT279I121%, PV RERE ST 78—
RED R B O M 1% T 20BN B 5, BIED STEG BHZFHEIC LAuX, EAE L TE 220
R EE 6 B2 RIRM A THEIZL7-E LTS, TXCTO VRE HNHEFIHT L Z LIZREETH
Zals

T _TCD VRE H A ZIERT 2 720121%, Bz CBR%+ 5 CCGT DAERM B KALENEIEL % 26 [H)>
5 200 [BILLEICHSLL, TAV—AX—F T KAy (DSS) 2FEETEXDHE T HHME
N D, £721Z, PSPPR°BESS 78 PO T R VX — R E AR E T OMLEND D,

E ‘Weekly Operation

- [m] X

PV H H#n
Mon [weekday2 ~| Tue [weekday2 | wed [weekdayz +| Thumd

ew) /
W COMVEN.HYDRO

W new ccet
e COGT

holiday2 | sun|holiday2

WIND
W solar

| K

— DEMAND
20

Derand

) 12 24 36 ag &0 72 84 96

108 120 132 144 156 168
Fri. sat. Sun. Change(C)

(AT« JICA WA

5-48 2030 £E 4 A DFJ/HR/IASVR (R—RSFUHA)
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(2) BESS EAYF+UF

S5 JE AR B AR AT OFE R, 2026 4F121E BESS % 50MW, 25MWh LI FE AT 20813 H %5, EE
MOFHEBEREEZTHETCHD C L— F TREEZ LT D L. 1C (S0MWh)FE & il 1T
2C(2SMWh)EML L D HRFEETAERITH D, Z D7, KA TIL, 1C @ BESS #Hitd5 Z &
E L7, EEAMAEBMATMEICE S &, BESS 1., 2026 FIiZ 50MW/50MWh, 2030 4F(Z
100MW/100MWh #E A3 2% = & L9 5, BESS DEAZNEIL, FHIalb—Ta VITL VRS
no,

(a) BESS 50MW/50MWh(2026)

2026 41T BESS(S0MW / 50MWh)ZE A4 % & | VRE H /78025 14GWh AEAI S D, KT
REORBEIEIT, LIGWhAEHE SN D, STEG OBEIEHET — X 2 AW HHBY I 21—
varickd b, KIIZEEOBREEIL 6.1c / kWh THD, ZHITXD L. (baBRELOBRENE FI
ZhERIFAER] 0.671IMUSD AETH 5,

QWeskly Operation - O x

System: [Tunisia v Year: |2026

Mun|wtekday2 \“ Tug‘weekdavz +| wed [weekdayz ~| Thu

Sat |holiday2 Sun |holiday2

=]

[ ConvEN HYDRO
W new coeT
coeT
WIND
SOLAR
| e
20 Battery
— DEMAND

3.0

Dern

10

o 12 24 36 ag 60 72 g4 96 108 120 132 144 156 168
Tue Wed Thu. Fri Sat Sun Change(C)

(HiFT : JICA FRAR)

5-49 2026 £ 4 A DT /52X (BESS 50MW/50MWh)

(b) BESS 100MW/100MWh (2030)

BESS 100MW / 100MWh % 2030 FFICE AT 5 & FEEE OIFERN S 001D X 512,
DJE K VEEOEBDTFAENICIH S D Z Eniffsinsd,

2030 41T BESS (100MW /100MWh) ZE A4 2% & VRE O )il OB R 234F [ 27GWh
FERIFE SN D, KR EBEOIEE I EIL. ER 2GWhAEHIK S5, k13 EOMEE L. STEG
DB ET —Z 2N ERY I a2l —ya kb & 7.0c/kWh TH D, ZHUTHEV, b
FPREFOBREHE HITBRN R IE, AE#] 1.54MUSD /AE & 72 %,

iﬁ
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E Weekly Operation

- [m] X
System : __Tunis'\a v Year : _20':10 v Mo} PV &j]*u]*“
Mon [weekday2 ~| Tue [weekday2 | wed [weekday2 | Thulm holiday2 | sun|holiday2 ~
(cw) /
[l CONVEN.HYDRO
W new coet
30 cceT
WIND
I soLer
| e

Battery
20 = DEMAND

Dernand

bbb

o 12 24 36 48 60 72 84 96 108 120 132 144 156 l6s
Mon Tue wed Thu Eri Sat sun. Change(Q)

(HFT : JICA FH#&)

5-50 2030 £ 4 A DFE$R/\5 X (BESS (100MW/100MWh)

(3) R—RYFUFHT BEAEEEOHE

R—=Z U FD 2026 4 & 2030 DO R OB EHE L FHE LT,
VRE Z##3 71 LT, LOLE #3FE L7,

2026 FEDOHAGEHEEE 1L, LOLE = 2.4hour T&H Y, MEZ T 1IE 22.2%TH 5,
2030 FEDHEAAE#EE 1Z. LOLE =2.3hour TV . EHE T /11T 20.6%ThH 5,

N—2A TV FIZEBITFH LOLE L MaTE ) OBEMRIZ. FE, VRE, G 0RBICEES N T

TXIZ/RT, LOLE = 48 KO EJFIGHEE BIE &2 KT 5 72 DI LB 72 PR =R1E. 2026 4£121E
8.8%. 2030 fFEIZIL 7.6%d 5 L3 HE ST,

PV & WT &+ ICBEREL E 31U, & D RREOMIGHE I HIFF CX 5, STEG OFEHETIT, WT
IS 1 & L TRIAE RV, PV I 50% Z G HICRIATr Z & &2 o TV S,
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LOLE(our) vs. RMR(%)

100
90
80
70
60
50
40
30
20
10

—0—2030 —8—2026

4 8h U [

Reserve Margine Ratio (%)

0 5 10 15 20 25 30
LOLE(our)

(W4T« JICA FHARH)
5-51 2026 £E& 2030 ££0) LOLE L#t#6F 1% (RMR) DR (R—RIFUH)

545 2030 FDFEHR/INT VO RADREST

2030 4E(2iE, VRE OEJEHIZE) 2 MH 3% 72912, ASPSPP DA I/ 57 100 MW /
100MWh @ BESS BWMEEE 725, R—A T U FAIZITHA 2030 4F F TIZ 400MW (200 MW 2
= k) ® ASPSPP % B39 25t HE 2% 5, ASPSPP & BESS ZE AT 57— ADFTEFH/NNT A
AT D,

(1) BESS 100MW/100MWh, 57K (ASPSPP) 200MW 2 1=+ kEM4Y—X

2030 4F1Z, 2 5@ BESS 50MW / 50MWh & 2 /5@ ASPSPP200MW % 3& A4 %, STEG #ij|Z &
SE, GT300MW DB EZFIE LI-GEDTRHNT A ey Ialb—var Lz,

ZOfEF., VRE O H7nHliX 528GWh J82> 9%, 92GWh @ VRE HIjdlL, %> TW\5, KJJ%
BOFREREROHIEIL 399GWh /ETH D, KIIFEEFTOBREE L 7.0c / kWh Th D, L7ehi->T,
PREFER 1 27.93 MUSD AEH I S N5,
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E Weekly Operation

System : vear: [2030 v| Month: [apr ]
: . .48 ;
Mon ‘weekdayz v| Tue ‘weekdavz v| Wed {weekdavz v| Thu{maximum ~ Fri 2 %ﬁ . *ﬁ*@]ﬁ Sun |holiday2 ~

ew) ,

B cowven HYDRO
W nEw coaT
CCeT
WIND
I soLsr
| Kl

o PUMPED HYDRO
E PUMPED HYDRO
A =  DEMAND
o 12 24 36 43 60 72 84 96 108 120 132 144 156 168
Mon. Tue. Wed. Thu Fri. Sat. Sun. Change(C)

(AT JICA FHA)

5-52 2030 ££ 4 A E#R/\S5 X (BESS. ASPSPP ;En)

(1) FEEE

BEFE DU 27 SHr OB BHGREN O LRI ENEET D Lo, KEY =7
(T DD mWRE SRR E LR E L, BRI 2 a4 25 2 & 24532 5,

2) BRI 1L—Ya vtk BRBRELEE

BE A MEBE LT, BESSIZT1COMED LD EEELFE ML Iab—a r&{Tol,

a2 b= a VIS L HRFEARS O R, R EIC 4 BESS OFEIILLT O
LB,

1) 2026 £ £ TIZ. BESS 28 50MW/50MWh LETH 5,

2) 2030 4E¥E TIZ, BESS 7% 100MW/100MWh % TH 5,

ZO%E D, VRE HIHIEIEE, KOREEEO LOZRIZ, UTo LB,
1) 2026 4-F TIZ, BESS % 50MW/50MWh & A L 7= BF % 5

- VRE 7 O HIEE : 14GWh /4

- BEPES LI K DB HI - A 0.671MUSD /4
2) 2030 4-FE TIZ, BESS 2% 100MW/100MWh 3 A L 7= I D% 5

- VRE H | O HEE : 27GWh /4F

- BEES LIC XD BREHEHITR - 4R 1.541MUSD /4R
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(3) VRE i 71! o> Bl

Base case DJRESHTIAHI T, ASPSPPA0OMW 721} Ti, FHE L CW% VRE ODREENELZA
BER LEN TV, 2Dk, HipHEELEE (ASPSPP, BESS) OENMMFNLETH D,
MZ T, a3 f 2 RYA 7 )L HAZ—E L (CCGT, Combined Cycle Gas Trubine)?> & F D FLE L

(DSS (Daily Start-Stop) IEHOEHE) OBRFLPLETH D,
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55 ZREEFIHDLEMSERE

551 ®REHBH

BESS % & ZICRE L TH, BARBMSEDRIZIEDL LR, L LAans, BERICOW TR
ESGITNC LD RN G 2 DR R 2 Lot ZEAIHEARfE= R /L¥ — (VRE, Variable
Renewable Energy) & & 2 BEELEBZ MG 20K H L& 4R T H5RET 2179, £72. Rt
BIEDOZEAILEFD VRE OLEEIEIZE > THHIE TH D,

55.2 REAE

R EEOEER O R E WEITIZ BESS ek E I UL, BELEZMGIT5Z LA/ TELD
TED X R BET %, ZMELEDOLEE O K X WVEFTIZ =FERK B VRE R iE & & ik
LCTAEWETH D, 2D KD REATX VRE DA L 5 EELEZ BESS ([C LV &#ET
x5HLEZILND,

—WIZ, X 5-54 1T L DI, R UEREENDNRAE LIZGE, £ ORATO —fERKERE -
IR E(MVA) ORE LV AT LABEOEMILET 5, RO BN £ 721345 & (MVA)
IR AT LOBEEET L HE R D, LN T, EHEEREZITZ MVA DV/NSWRA b
BRINT D ENAT ) —= 7K D,

NoT V) —%ET 252 & TVRE O AHEBZ4E L, @EHFOEELE 2 RNz 2 2

EMXTE D,
1/Zs=+(v3XV) :3 phase short circuit current at the bus
excluding WT and PV
1/Zs : 3 phase short circuit MVA at the bus

. excluding WT and PV at the bus

AV = ZNXZSI Zs : Background ."
Impedance ;

a) Xv al PV : Photovoltaic generation

o M I WT : Wind Turbine

(HFT : JICA FAR)
5-53 VRE DEREEILEETETHDER

WD 5-55 1R TEIICERE (A7 V—=7) KL EFRT D,
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S : Three phase short circuit MVA at the bus
excluding PV and WT.

XY,Z : MVA rating of PV or WT
S [MVA]

Find a substation bus with

Example Short Circuit Ratio (SCR)= S/ (X+Y+2Z) <2
system

PV : Photovoltaicgeneration
WT : Wind Turbine

(HFT : JICA FH#)
5-54 BE (RH)—=2%)E# SCR DEiBA

728, SCR X =FHEAEA & MVA OV IZ, —INZEHERERICHW LTV 2 EFEA: 7
PT) mHWTHRICK R E 2D,

S HIZ, BESS DREAN—A, BX2UT 4, AT F A BIOEHBIZOWTHREZ
179,

E&

5.5.3 ZAHERREDL L DOEENIRE

R EPNL 5-55 DIRE (A7 Y —="7) U SCRIZIHSWTHME L 7=,

SCR OFFFIZHE W T, BLOIZEZ TUTOLRME Lz,

Vo K OERR SRR A AR A A T B — 7 FBEGEI 2000MWIZR D L DAY v b
Fr— =TSN THRD T,

v PSPP (57/K) 131 & L7z,

v VRE 26 ORAEERITIFF L7722,  (SCR Ok E T 57280)

PSS/E COFRFIEREIZILLTD LB ThH D,
v IEC 60909 SHORT CIRCUIT CURRENTS

OPTIONS USED:
MAXIMUM FAULT CURRENT CALCULATIONS, IMPEDANCE CORRECTION FACTORS
CALCULATED AND APPLIED
VOLTAGE FACTOR C=1.05 WHEN BUS BASE kV<=1.0 kV and C=1.1 WHEN BUS BASE
kV>1.0 kV
SET SYNCHRONOUS/ASYNCHRONOUS MACHINE POWER OUTPUTS TO P=0.0, Q=0.0
SET GENERATOR POSITIVE SEQUENCE REACTANCES TO TRANSIENT
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SET TRANSFORMER TAP RATIOS=1.0 PU AND PHASE SHIFT ANGLES=0.0

SET LINE CHARGING=0.0 IN +/- SEQUENCES

SET LINE/FIXED/SWITCHED SHUNTS=0.0 AND TRANSFORMER MAGNETIZING
ADMITTANCE=0.0 IN +/- SEQUENCES

SET LOAD=0.0 IN +/- SEQUENCES

2019 4F METI #% £ CIIRIH > MEDHILLA ZEAT 2 EENM & L THITF T D

2021 4 8 HIZ STEG " OZfH L7k hT—2 57 —X|Z2H-5< SCR O FEH ff*%'ﬁ%:%% 5-9 |ZR
9, SCR FHEICIZERE(A) &2 HW T,

SCR 7* 2 K> MEDHILLA 25 fTi%, BESS O E DA H72 M TH Y . 2019 4D METI L
R—hERIUCHERERST,

KT, MEDNINIE Z&EHTS° TATAOIN £2EFTO SCRIZZFNEN2 B2 D5 HDD, 3FRET
HY, ZNEFPFVRFEES 2D, MOEEFO SCRIZSUULETHDZOMONAREE S 2D,

—AREIE L & VRE OEMEIRO~ v 7 %X 5-56 1IZ~7,  (GEMIL ANNEX 5-3 22 )

% 5-9 SCREH#ER

J—F _ swmg | SEWER | VREOERR | gcr
&5 EEM% ST [A] T (A
(a) (b) (a/b)
33009 | MEDHILLA 150 4182 2228 1.9
23030 |  MEDNINE 225 5922 1971 3.0
23015 | TATAOUIN 225 6304 1971 3.2
M.JEMIL
53010 | WENZEL J) 90 9512 1488 6.4
23001 | BOUCHEMA 225 10583 1297 8.2
53011 MATEUR 90 10816 1084 10.0
23066 NABEUL 225 8918 864 10.3
53028 | M.TEMIME 90 4494 372 12.1
23018 | MORNAGUI 225 12460 861 14.5
33003 FERIANA 150 3906 192 203
23192 | PVOUEDDARB | 225 2845 136 209
23019 MATEUR 225 6448 216 29.9
23024 |  MASAKEN2 225 16048 269 59.7
23076 JEMMAL 225 8237 136 60.6
33021 ZARZIS 150 4933 81 60.9
53012 | NAASSEN 90 18028 205 87.9

(HFT « JICA FHAER)
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3 phase short
circuit current
9512 A

Data collection Survey on Power Sector In Tunisia

3 phase short

circuit current Tokyo Electric Power Services Co., Ltd.

6448 A 250
o d 'RESEAU NATIONAL DE TRANSPORT ANNEE 2030 POINTE JOUR
s VERSION 181172015 - OFFPEAK.

1ECS” Thvos Phase Faulc. 1A (AMPS), VA (VOLTS), (POLAR)

Revised on 15th Dec 2021

Total Rating
Current of
Renewable in
the Area

3 phase short
circuit current
10816 A

3 phase short

circuit current
4494 A

13010
GROMBALIA

i |
waoou)

3 phase short
13001 F

JENDOUBA, circuit current

18028 A

5 23002 " 2
B JENDGUBA - B
3 phase short Silan

Circuit current
12460
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554 BESSOEMEHVE=S
T KIENEE IN L ERS IR 00%FEE COMMNE T (I KANEIID 44%) THHEEZBND,

555 ZRFKEEOERH SO BESS RERMHEH A

BESS (ZRMEL M THL< . —FERKER & VRE O ERKEITTRO LR LA/ N S WIGFTICER
BT 5,

MptofEF, % —I2 MEDHILLA 2% BESS Z k&4 5 Z L #H4E9 5, £7-. VRE O
FEETE DS BESS DFEIZ L A1F 1 WS Z L 2B E L, KT SCR 23KV MEDNINE %
TEATS° TATAOIN Z&EFTIZH BESS #i%E T 5 2 & #5725,

BEHNHEE LD, REAR—A, BX a2 U7 ¢, HEFEH, ERE2REMICRFTT 27200
BHFHENLETH D,

556 RFBEREEICEALT (3%)

5221072 L 910, REBELZEEICOWTIEN R WER L RoTWAHZ &G, 20
Bl5 T BESS EMHUS OMFHIARETH 5,
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56 RKREILFERDEFIERE

AR TIL 2026 12 SOMW/50MWh @ BESS #5435 7' v v =7 h&E LBRFE ST 21T -
7oo Fiz, ARFHIBWTEL, v— F¥ 7 M X2 EEHRFAFRET /L ¥ — (VRE, Variable
Renewable Energy) @ 180 O, WS, GHG HEHIAIEZN R 4 BESS OfRF ML L Lz,
B, BEMOCL—hLa XA MZOWTHELZEZ A, 2C LV 1C OFEEMIC = 2 MEAME
WD, 1IC DY T U LA AL EEMEZEE L CTRFMFERAZFE LI,

56.1 FESEH

R O FTHESA; A 2 5-10 IR, ey = MIREIX BESS OMIfFEMICE DT T IS FE L
7o 7235, BESS (TEEZ MMM E 20, BREENOERZFH LT D, KNREEOHENMNFEE
A NI PDPATHIIC L 5 2026 FFWH OFEA Y X = L— 3 » OfEF(6.21 cent/kWh) & ff ] L 7=,
F a2 =V T EOEIZFRICEBT D CO2 DYEHFRENL STEG 2> b2t S A1 7 51 fE(2.8Mt-CO2/Mtoe)
ZEH L7,

& 5-10 BHESH
No. Symbol Item Value Remark
1 Project Period 15 years BESS life time
2 CgEss Capacity of BESS 50MWh According to the study
3 CAPEXgEss Unit CAPEX of BESS 700 USD/kWh Crate=1C
Assumption by the Consultant
4 CAPEXgt Unit CAPEX of GT 600 USD/kW Assumption by STEG
5 OPEXgEss OPEX of BESS 1% of CAPEX Assumption by the Consultant
6 OPEXgr OPEX of GT 1% of CAPEX Assumption by the Consultant
7 UGC TPP Unit Generation Cost 6.21 Cent/kWh Average Thermal Power Plant kWh
=0.0621 USD/kWh | unit cost as of 2026 calculated by
PDPATIII
8 EFco2 CO2 emmission factor 2.8 t-CO2/toe Assumption by STEG
=0.24kg/kWh Converted with 1toe=11.63MWh

(AT : JICA &)

GHG HEH B0 5 0 AT~ D HUE 12 DU TUEFE 5-11 12757 STEG @ GHG HEHIHERLE [ {iik%
OIEMEZMEHA L7z, 728, STEG X250 F UV A%MEELTEBY, —DiFF 5-11 ® No.l &
No2 DY FUA1, b9 —DFFRFED N34S DT IVF2Thsb,

52 5-11 STEG [2& 5 GHG #iHH#EH 5 [tk DB EE

No. Senario Symbol Item Value Remark
1 Senario 1 CFco(S1y) Sinario 1 2.8 DT/t-CO2 Assumption by STEG
(2021-2022) =0.979 USD/t-CO2 | Converted with 1USD=2.86DT
as of 07-02-2022
2 CFco(S1,) | Sinario 1 3.66 DT/t-CO2 ditto
(2023-2030) =1.280 USD/t-CO2
3 Senario 2 CFco(52y) Sinario 2 1.25 DT/t-CO2 ditto
(2021-2022) =0.437 USD/t-CO2
4 CFco(52,) Sinario 2 2.25 DT/t-CO2 ditto
(2023-2025) =0.787 USD/t-CO2
5 CFco(523) Sinario 2 3.29 DT/t-CO2 ditto
(2026-2030) =1.150 USD/t-CO2

(HiFT : JICA FHAR)
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56.2 BHXER

(1) BESS %% -OM &H
2026 H(Z BESS D&% #E & L C 35 MUSD (700 USD x 5S0MWh) % &t E L7-, F7=. 4/ OM & H
ELTEBRED 1%% RIAALT,

56.3 BEEER

B FERICOWTIE R — R 7 M X AREPEHIEZI R, A X —v R, GHG HEH &
HIh e 2 e s & L Colr Lz,

(1) B—FrY 7 MK HBRHERHBEZNR

BESS O — K7 MZ KD KNFEEDOREEZIS Loy 2 RBHEHIBEIR & 727, 5.5 Bl

< 2026$ WZBITHE—7 27 ML DBEHEIBUIAER 11 GWhiyear ERFRE SN2, £, KJ1%

X2 E A ML 6.1 cent/kWh LR ENT, Ko T, Flor— R 7 MZXDIZE 58
*Jr%%w%ﬁ% % 671,000 USD/year & L 7=,

(2) ARE—EREBEME

BESS &% (2 L 0 FE M ZEENZ ST 2720 OFHE ) & L TOHAZ— 2k )D CAPEX B &
O OPEX M S LD, HAZ —E L KOBALERR = A N % 600 USDKW, OM & ] & @tk &
D 1% % EEATRE = A R & U CEARICE B L7, BEEFHRIZIV T, 2026 I [E1EEATRE CAPEX %
30 MUSD, Z#ULARE DA R[E1EE AT §E OPEX % f84F 0.3 MUSD % HGAA TV 5,

(3) GHG HEHiHIERN R

GHG #EHHIEIITF R I 2L —v a v TCHLONIATIBEORZIPEDL LEICT 2=V T H
OHEHREE T TR L7z, GHG HEHEIRED & BRI ~DZ#11E STEG M HigR Sz
GHG BEHHERS Ml DR EM A2 H L7z, 2030 ELABED GHG FEHHERS [k (2D Tidk 2030
EOMEHEH LT,
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5.6.4 EIRR

ATEE COFFEEM - R FEICLY, 7Y =7 MBI TH S 15 EBORFENFT vy v a7
n—, EIRR ## 5 L1z, 5-12~F 51427127 bD EIRR #HHEMERE2RT,

GHG BEHHIERN R % BiA £ 720 EIRR T 11.03% (3% 5-12) . STEG HEHAERGfitg > 7V 4 1
T GHG HEH I H: 2 RiA A 72 EIRR C 11.14% (3% 5-13) | STEG HEHMHEES it~V 42 T
GHG FEH ARG R & WA A T2 EIRR T 11.15% (R 5-14) &7eo>7c, WTFOTr—AIZB W TH+
OYIRREFEMENR D D Z L AURE T,

% 5-12 EIRR §1H 4 R(GHG HEH B Eh R HEL)

IRR= 11.03%
Investment [kWh] Cost [USD] Benefit [USD]
Avoided
BESS BESS Reduced Fuel | CAPEX and REdu?ed' GHG CF
Vour OPEX of GT emission

1| 2,026 50,000 35,000,000 671,000 30,000,000 0 -4,329,000
2| 2,027 350,000 671,000 300,000 0 621,000
3] 2,028 350,000 671,000 300,000 0 621,000
4| 2,029 350,000 671,000 300,000 0 621,000
5| 2,030 350,000 671,000 300,000 0 621,000
6| 2,031 350,000 671,000 300,000 0 621,000
7| 2,032 350,000 671,000 300,000 0 621,000
8] 2,033 350,000 671,000 300,000 0 621,000
9| 2,034 350,000 671,000 300,000 0 621,000
10| 2,035 350,000 671,000 300,000 0 621,000
11} 2,036 350,000 671,000 300,000 0 621,000
12| 2,037 350,000 671,000 300,000 0 621,000
13| 2,038 350,000 671,000 300,000 0 621,000
14| 2,039 350,000 671,000 300,000 0 621,000
15| 2,040 350,000 671,000 300,000 0 621,000

(M : JICA 7R

%% 5-13 EIRR A EHER(GHG BFHHIFEZ R EY (STEG BEHERS 1l F )4 1))

IRR= 11.15%
Investment [kWh] Cost [USD] Benefit [USD]
Avoided
BESS BESS Reduced Fuel | CAPEXand | (couced GHG CF
Year OPEX Of GT emission
1] 2,026 50,000 35,000,000 671,000 30,000,000 3,389 4,325,611
2| 2,027 350,000 671,000 300,000 3,389 624,389
3| 2,028 350,000 671,000 300,000 3,389 624,389
4| 2,029 350,000 671,000 300,000 3,389 624,389
5| 2,030 350,000 671,000 300,000 3,389 624,389
6| 2,031 350,000 671,000 300,000 3,389 624,389
7| 2,032 350,000 671,000 300,000 3,389 624,389
8| 2,033 350,000 671,000 300,000 3,389 624,389
9| 2,034 350,000 671,000 300,000 3,389 624,389
10] 2,035 350,000 671,000 300,000 3,389 624,389
11] 2,036 350,000 671,000 300,000 3,389 624,389
12| 2,037 350,000 671,000 300,000 3,389 624,389
13] 2,038 350,000 671,000 300,000 3,389 624,389
14] 2,039 350,000 671,000 300,000 3,389 624,389
15| 2,040 350,000 671,000 300,000 3,389 624,389

(HIFT - JICA 32
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% 5-14 EIRR 5t E AR (GHG HEHHHIRZ R EY (STEG BEHIEMS i F1)4 2))

IRR= 11.14%
Investment [kWh] Cost [USD] Benefit [USD]
Avoided
BESS BESS Reduced Fuel | CAPEX and | c0uced GHG cF
Vour OPEX of GT emission

1| 2,026 50,000 35,000,000 671,000 30,000,000 3,046 -4,325,954
2| 2,027 350,000 671,000' 300,000 3,046 624,046
3| 2,028 350,000 671,000' 300,000 3,046 624,046
4| 2,029 350,000 671,000' 300,000 3,046 624,046
5| 2,030 350,000 671,000' 300,000 3,046 624,046
6| 2,031 350,000 671,000 r 300,000 3,046 624,046
7| 2,032 350,000 671,000 r 300,000 3,046 624,046
8| 2,033 350,000 671,000 r 300,000 3,046 624,046
9| 2,034 350,000 671,000 r 300,000 3,046 624,046
10| 2,035 350,000 671,000 r 300,000 3,046 624,046
11| 2,036 350,000 671,000 r 300,000 3,046 624,046
12| 2,037 350,000 671,000 r 300,000 3,046 624,046
13| 2,038 350,000 671,000 r 300,000 3,046 624,046
14| 2,039 350,000 671,000 r 300,000 3,046 624,046
15| 2,040 350,000 671,000 r 300,000 3,046 624,046

(HFT : JICA JHZE)

56.5 REHSHT

FFkOBMaA MBLIOT AL = U kK TREBEBORE A MBI OBEGE 2 2 Mg, 4
HEREOEIC L DEENT D, X—RA 7 —AFK 5-15 OFME (GHG HEHEIERIRICOWTIZRIA
F 22w F —2) T, BESS OAFREAH [USD/KWh], A X — ¥ 2 kSR EDO R EM [USD/KW].
HAR—E KON FEE 2 A R [USD/KWhIZ DWW TRE DT 21T - 72,

% 5-15 BESWICHITEIR—RTr—RADOHEEH

No. Symbol Item Value Remark

1 Project Period 15 years BESS life time

2 CpEss Capacity of BESS 50MWh According to the study

3 CAPEXggss Unit CAPEX of BESS 700 USD/kWh Crate=1C
Assumption by the Consultant

4 CAPEXgT Unit CAPEX of GT 600 USD/kW Assumption by STEG

5 OPEXgEgss OPEX of BESS 1% of CAPEX Assumption by the Consultant

6 OPEXgt OPEX of GT 1% of CAPEX Assumption by the Consultant

7 UGC TPP Unit Generation Cost 6.21 Cent/kWh Average Thermal Power Plant kWh

=0.0621 USD/kWh | unit cost as of 2026 calculated by

PDPATIII

(HFT : JICA FAR)
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(1) BESS O X FREENHT
5-57 |2 BESS &% =2 A h OEESHTHETR 27”77, BESS D&k 2 A MIA—H—Ee T U7
DFEREE NS _R—Z 77— 2T 700 [USD/KWh] & L7z, , (K DOJR~—%5—) BESS D& A |
23 777 [USD/kWh] & 725 & | EIRR IE 0% & 725,
40
35

N W
o O

EIRR[%]
[N
(=1

USD 700

EET—
L4 2 I = TN 4

0
650 660 670 680 690 700 710 720 730 740 750 760 770 780

BESS CAPEX[USD/kWh]

(HFT : JICA FH#AR)
5-56 BESS B RARXMDREES T

(2) HRE—EVKARBEHRIX
5-58 [T H A Z — B L K J)FEEHR T A N OREESITOEESITERE RS, HAZ—E
DEEFE A ME STEG bt S e 7 — #1233 & _R— 27— 2T 600 [USD/KkWh] & L7z,
(K oir~—H—) HAZ—E ORI A N)S 522 [USD/KWh] & 72 % & EIRR X 0% & 72
o

30

[Ne]
[47]

58]
(=]

UsSD 600

EIRR [%]
o

-
o

640 620 600 580 560 540 520
GT Unit CAPEX [USD/kW]

(HFT © JICA FHAR)
B 5-57 HRA—EV K ARERBRIAXNDOBRES T
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() HRA—EVKHREHS

[ 5-59 (2 H 25— K IHE= A FOBESNHRERE TS, HAX—ErORBEIA ML
N—RA—ZT 6.1 [USDKWh] ThH o7, HAX —E L DFE= A F3 3.4[USDKWh]E 725 & |
EIRR |% 0% & 72 %,

30 e

[\S]
[4)]

[he
o

USD 0.081

EIRR[%]
o

i
o

0 =
011 01 009 008 007 008 005 004 0.03

GT Unit kWh Generation Cost [USD/kWh]

(WP - JICA &)
5-58 HARA—EV N AREIARMDBEESIT

56.6 REFSIHER

AHITIX 2026 412 SOMW/50MWh @ BESS # @73 57 vy =7 MEEE LRE ST 21T -
7o MEHZBWTIE, m— K7 M2 XD VRE O mH O, &S (B A X —v o AREIC
K HELE) . GHG HEHHIBRN R 2 BESS Ok L & L7z,

M DGR, GHG HEHBNEZN R 2 RIA £ 202 — 2B W TH EIRR 12 11.03% L 720, 7
V7 b ORRFRIIRZEHEIRENT (2B, 20MW20MWh (2B W T HE L ESNIRIE 2/5 &
72O T, S0OMW/50MWh & IZIE[F U BIRR &£ 72%) , LavL, EESHIZIVTiX BESS DR
N 11%EF TEIRRIZ0%ICIE T2 & b0hoT,

FHRRETENREH I TN &, o, BESHT TLHLNIRs2X o7,
Vxl FOREKDOTRANKNETHD Z LD, BESS 7u =7 hORME S TOE ALK
#ThbH, LarL, BESS EANITEINARELOHIIZ L EREFICHETHE LI, BE
WEIZHEET LT 0 =7 N ThD,

BUR, BUFFIX VRE % 30%E AT 52 L ZBORREL THBY ., AL EAFKRE LT,
STEG (2T ASPSPP, BESS MEAZMHI L TWAH A, MEAHE G K& Wb, FHEREIC
BEo TR, 5ETORGICTED , FMELEILDTZDITIE, BESS % 2026 4% Tl
50MW/50MWh, 2030 4% TIZ 100MW/100MWh SEANKLECTHD Z LN phoT-, £,
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BESS I3 EZ T2 Z LN TE, ZMEELZEMEOBLEND 1 HUROA A L 2 i
DOBERHLE A ZE T 5TV 5D,

X oT, ZHHHISIZ VRE OB RIS U CEMEAICE NI 25 Z & T, STEG DMBA
AR T D 2 LML XD, STEG 12K 5 & 2022 AEHEAC, VRE O AT COVID-19 (2
X WA OFIRE OB THE LV 2 FREOREN RSN TS, K-> T, VRE D&
ADHERIE DY T, HlZIE, 2026 H>5 2030 40> 5 4T, 54 BESS20MW /20MWh %
BA%E L. 2030 4E % TIZ4{A T BESSI00MW/100MWh BA¥E4 2% & W5 EAFEL AJRETH 5,
2026 4£{Z BESS20MW/20Mh %38 A9-2% & | 268,400 USD/AEDBREME X IS L RN T &
%, A% BESS 7 u v/ N EMET 5 BT, BESS OEl BPEME A OV TRETT S
ZEN, BeMERTOMISKRELRVEDS, WO BESS /BB RRE (Fl 21X,
20MW/20MWh) @ BESS % #{E& &1 /) CEA L, BESS OFFE, ZR{LEEERE., &G, A
L. &%, OM O U 2B 5 L2%,. VRE OEADOEBIRIITIG U TA 7y — /L& ILKE
72 BESS # AEE W I THATLZ L bEZI LD,
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57 EFEBIAKEZAICHITERRRELCTRORAER

571 REHEOLE 1R

REO/ME, BAK GEERRR) LADRIMLRN T, 20T & bEEN BRI
SIS L SR TE TV L BEABNS, Eio, REREMICL AU (AN R
WTHEE LR, TE R ST L BN,
572 ERMEBOBABRAKES S 2 L—2 3 VRIS
(1) EAMEESEDOBATARERS I 2 L— 3 LRI

RTRE, REMEOBEPEETT VICBIT 5., JBREESENT O EZ L FIOoRT, o=
T OJEWEEE O BEEFFHIX 500.3Hz TH Y . Z OFPHICE B EEE &2 UND 5121, 2026 F
|2 BESS 7% 50MW B Coh 5, 2030 121 ASPSPP OF (2B 59", BESS 2% 100MW BT
H5,

% 5-16 FIRBMEBREER

CASE 0 | 1 | 2 ] 3 | 4 5 G
Year 2030 2026
PSPP(MW) 0 0 0 400 400 0 0
BESS(MW) 50 100 150 50 100 50 100
99.7

Percentile 0.3213 0.2778 0.2495 0.3343 0.2750 0.2976 0.2472
Value(Hz)

(HPr : JICA FAEH)
) 997 28—t Z A INEWNHEDOMLHEZ., 99.7%H &7 HHE

(2) BESS % E - MERRFAEDHER
BESS O&EHIA®) 2 M+ 5720 O FiER R AZFFE L, REARL RO, TOMIEIT. L
ToEEL,

- 2026 - F£ TIZ, BESS50MW/25MWh LA BN LEETH 5
- 2030 £ E TIZ, BESSS50MW/25MWh 2 ==y FELEDMEITH %,
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573 EWHNSURYIAL—YaVIZLABRFERADHER
(1) FBHNTZUVRYVIaL—YaviER

e I a b—3a MK ORFENREFT O R, RMLZEITHEZ BESS OFRITLL T D
LB,

1) 2026 4£% TIZ, BESS 2% 5S0MW/50MWh L2 TH 5,

2) 2030 £ % TIZ. BESS 7% 1000MW/100MWh %2 T 5,

Z DA D, AERIEA AHET %L ¥ — (VRE, Variable Renewable Energy) i /4|l &, &
OBEEWS LOZRIT, LT LBy,

3) 2026 4£F TIZ, BESS % 50MW/50MWh 3 A L 7= B D5 5
»  VRE H 1l OFIEE : 14GWh /4
> BEEPD UIZ K2R HITR « 42# 0.671MUSD /4F

4) 2030 4% TIZ, BESS 7 100MW/100MWh 3 A L 7= B D %)
>  VRE H 18l OFIEE : 27GWh /4
> BEEPD UIZ X DB HITR - 42f# 1.541MUSD /4F

(2) VRE H A #IH| D HIE

Base case DJEE /M T C. ASPSPP40OMW 7217 Tlk, i LT\ % VRE OREEEE
AOER LEN TV, T, W 535EELEE (ASPSPP, BESS) DB AN LB T
»H5,

Mz, CCGT DiEMDAE L (DSSHH) MitHBBETH D,

574 XZRMETHHOLEMN

BESS [3AMELEE TIH< . FAEAEEIRE VRE OE BN O LA /N S WG FTICRR
B D, METORER, %I MEDHILLA ZZHTIC BESS ZaX (&Y 5 2 & 2345, £/, VRE
DBHFEFHE DOZE TR BESS OMlEIC L HF Ik L 5 Z & &ZFE L. SCR 23KV MEDNINE A7
FIrR> TATAOIN ZEFE T b BESS ZakiE 35 Z & 2 H#E3E9 2,

575 ZRMETEILAKROEZMH

2026 12 SOMW/50MWh @ BESS # @543 57 1y =7 b fE LBRE T 21T - 7= EHT
BWTIE, m— R¥7 MT X5 VRE O H i oA, %) (I A &2 — v AR L D EL) |
GHG HEHHIIEZN 3 % BESS OfRFH4E & Lz,

ST ORGSR, GHG HEHHIREN B2 RIAE RV F — 2B W TH EIRR 1E 11.03% & 720 7
0¥l hORRFRIRZ LN R ERTZ, L L, BRESHIZH O TIE BESS OERE D 1%k
FTCEIRRIZ 0%IZIE T 5 Z &bl
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mra i G D STV RN & Rz, BESHT TOLHL MR- LT my e
FONRZDOFENRETHDH Z &6, BESS 7=/ hORBES TOENINETH D,
L2, BESS E AT ABREIOHIIC L 0 EREFICHGT 5 & &b, BEGEICEEFT 2
Juvxl N CThD,

576 WxrEnf=JYvhra—F (GC) OEE

AFREINTWD MV -HV H GC D I1.4) L OFERESIEC LS &, VRE Z2FH L7
RN A LB E T 256 BEAF O R BT &[RRI S BRI I 2 5 8 T D LD B
%o LD IZXAUE, 10 MW LLED WT IERERED 5% D AP /07 < &b 10 FRIHERET
XL TAARRYF U T =D >TT 7T 4 7L TE S, T3 2 &8+
LZMENRH D, Fio, 1L2) IZXiUE, 10 MW Z i %2 5 VRE RER K4 XEMICEE T 25
G IREE X —DNRERGA OSSN 15 BLUNIZHEH T X 2 J8 AR RIS & o 6l 48 /<
A —UPoRENTWS, ML2) Ik 5 &, 50Hz TH %A 80% 24l L, 49Hz T 100% H /11C
BT AT LJEPEES 51.6HZ (2 EAYD & )% 60%IZ T Dl N Z — U RS TV D,
2030 FDOFEART TV ATIE, PVIL 1,596 MW, WT X 1,542MW THHT=H, ZiLHDIE
RAEATRT 10 MW LLEDOEE . WT 205 OEMET1T 77 MW, JEREGHFE 7113 627MW 1272
%o 7272 L. VRE O INEIREIZ L BIMICET 2720, HE I TS5 T35k ©

XDEMEIMIIRHATH D,
Z O GC PEEITHE S, EEH SN NE I DITEEEL I VERH D,
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£ 60 E BENGHDORBHS

6.1 VRE KEBAIZRLHHRE

F< 6-1 |2 VRE KEHE AR DIEEZIEET 5, HiicE
5kb®%ﬁﬁ®%%kﬁﬁ#%$%m11®%$ 179 T2 O OEBRBARRIC L DRI
MEE 722, Fo, TN VRE 0 BEIRIC X 2 HUI Y BINE ) > AT A0 K HitEA
TETRY ., Mg ﬁﬂﬁﬁ/XTbmﬁmﬁJﬁf%&ﬁ@ﬁw_omf%&%k&ofwé

FIERIZIZZ Y v Ra— RO, SR ERETH-DOTHA =X LOEANLHEL 2D,
N Aﬁ?%%@@%éﬁ%ﬁﬁ%%ﬁfét@@@jﬁ%%%%%%k&5&ﬁiéhéo

—77. VREEBAZRET D7 OIITHBEA D= X LDEA L & HICE VR RBEEORE S L
T%éoﬁESEG®Wiiﬁ%T%D\ﬁ%%_ﬁ%<%ﬁbfwét&x§$KEKiDVME

\Z VRE |2 & 2 AP 52 8 A W 4

RS D, £,

T4 7, RO VRE a7 FOEERION FELMLIEL D,

ZN N

B DB~ T U 7T, ERE B Y R AR DRHIZ OV T i%ﬁtﬁ

PHEND Z &3 < FREM > OORMLETRIZONWTOED 5 BFFIC

P AS B FRAT B AR

LIS I o L—3 3 >, BESS HRIZ

& 6-1 BEARBIRILFT—KBEAICRLIFE

R KSR
< it >
O RELEEFR BESS ZE%

JEE B OB DR ASPSS #i%

TEMHESR R S FLATUR
| B SR R D
AciE A O
VRE ) I FIE O

BB R AT i FEA O

®
@ HYHRIE S L AT A DOB%E
(A 7u7Y YK, =70y F%)

My B E S o 2T L OYLR

<R >

O E 2 G s AT i DRL
@ MMSEBLHIBERE DO AE AT AR B B DR AT

@ VRE R R — VR i

7Yy R a— ROl

@ MRS BINE S AT SO R

Moy BOE ) o AT MR - EEE

< EVRXRBRE>

O EBXFEELEORT, MIHE~OEFEDOR S

PEE SR, e

@ &REEED VRE 712 x 7 b ~ORBRAE

/fﬁ M&RH VRE o= 7 NEERE M

@ REZAEIA T4 T

ECTH % Ol B - YR i

(HiFT « JICA FAEER)

6-1

REZAZREST LA

B9 % Bt D OB LI RIA ST,




Fa=UTEHBEHL I X IR DIERIVE - TeBHA
Ty AT LiR— b

62 BATOTSL (XBEEFHEITOD ) FORMXIEERAY X b, EiERiHzE
)

(1) FAzSTBEDILNEZ

F 2= VT EIE, EEREATRL¥Y— (VRE) ZKEICREICHEAL, WAL TWHILA
REFOEEBEZHIE T2 2 E2BERE LTI CWD, 2ok, EE - 23 LX— - gLld

(MIEM) (% STEG (Zxf L, VRE % K&EIZE AT 5720 ORMEENTTRIZOWTRFTT 5 L9
WZHERL TS,

IV B2 — L7= STEG OFHETlX, 2030 40 VRE HAEIIE NEHT-Y T 30%BEE L -
TW5, VRE DEAEND, RO, EEAZHERT 572D, VRE O ) IfiliEA mEE T
bHEEZLND,

JICA Fi#s AT XX —REGARROE EEROH D FIZoh D&M (7 r
Y7 MFFE) JIZBWT, 2019457 AIZ, Fa=UTHlE JICA AN CEEAE/A T XL —

(VRE) REEADT-OOIEEHEI L T\ D, ([F#EE p.108 ((BIE%) M - AR (Annex
6-1 Z2H) ) B - fRRE R O e — R~ v TRORKMOBERIIF/ OO0, AEETIEHEL T,
% H. MIEM 75 2D EE % F L 7= Conceptual Note (Annex 6-2) N SN D L b7goTz,
STEG 7> 5% Conceptual note DINFIZdH L Rt ELTTRARFT « FEMd 572D, HAD
FhT 312 S\ IR B STV D, Z @D Conceptual note 2 ETH H 1T A LR DR
LN TED, AEHAEDO R =T LHWNRWEHERD RN T Hole, ZD7H),
INHHEFEH B % STEG Wiz itV AREOHE L Ea—OFRCTETDH0 &, Hil
Wh7ey=rs NBXOEN 7T vy 7 FOMREFHREDOH TEMT 26 DICEHR LT 7,

—J7.2021 4F 8 HIZHANH I ~DEFFEENH SN TV D Hif 7 a v =7 F OE_RNEIT,
Z OEFEE A~ — AT Conceptual note DNFHERE LT, 2021 F 11 H OBLHFHERIC Wik %
117,

(2) BEAREIRALF—KEBEEAICAT-RARELAREKTE - RE~NDIIEAH

5 ETORFHERICE S X, VRE KEEAICHIT =R 2@ T KOS, EiElcmiT =%
EHREEHT 5,

STEG D BAZEFHEIZ LAUE, 2026 45 F TIZHI 2GW @ PV B LY WT @ VRE 23 RMITEA S
%, 2030 42 E TIZKI 3GW O VRE NRFICEA SN D EHETH 5,

TAUTKE LT, BUMCRHE C OB OVEEZEIC T 72, EEEE O, REMZES
EOTREEREZFRY I 2 Lb—a U CREL SRREESE O fTEEMEO KRG &2 1T o 72,

Z DOFER . 2026 4 E TIT. BESS & S50MW/50MWh o3& A Z HEL4E | 2030 4E £ TIC
BESS100MW/100MWh 38 A$ 25 Z & Z#E L T 5,

F7o. BMELEREOMLTEIEND . 2 DFTOEEHT~O BESS ikllE 2 #E L T\ 5,

CNDRBE LI RMEECTREB DI, LLFORAT » 7 TIAREIT O FEREET D,
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1) FEHREI SR (2023-2026 4F)

2026 4 F TIZ VRE 234) 2GW A I N LB THY , ThE2EHT LHZDIT,
BESS50MW/50MWh DA ZEH 925, ZO7-dIZid, LFOEAOREN M EANELEZ S
N5, FriZ, BESS REFHENICEI L Cid. BESS O & 3END 1 /M & 95 & 2024 F12i%
fEAMHAEE (Bid Document) 235ER% L TUNRUN & 2026 4EH10D BESS JEHEBHAAIC IS A DR,

® A - EIEEHERERR M L
IR B R G ) U AR E D FATT B
W Eh T 42 rTRER% (% (ASPSPP, BESS) ODFFM ik
feFAEHEE (LOLE) OHEFE
EET I alb—y g UFRE
Rt EEERGET (ROCOF %)
® RitiEMAE M E
45T 71 (ASPSPP, BESS. VRE i 74mifil) o>/l F Fik
AU A T A AT Tk
® BESS &XEl - EHRE M E
BESS BAFEORE (rHidiE, BREEEA)
BESS BEAMARORE (BHA &, SOC, ML, %)
® BESSAHK Y=/ F DX
BESS FS Ffii
BESS §ffiakit. AFLIKIEAERL
B AR R
=TV R (AL, k. R, 0&M)

2) R (2026-2030 4)
2030 £ F TIZ VRE 284 3GW BEAINLFE THY , ThxFEEHTLH-DIT,
BESS100MW/100MWh D AZEH 95, ZO7-DIZiE, 5l& i L FOEE ORE M _EASLE
EEZLND,
® At - EINGHEERERE M L
W) T S e it AT RERXfif  (ASPSPP, BESS) Dl Fik
RALETE FEMET (ROCOF %)

® AftiEMAES M E
45T 77 (ASPSPP, BESS. VRE Hi7Hiifil) 4% #HiEH T4
AR - W A R AT T

® BESSAEHYuY =/ h~DXE
& A S
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3) RHIR7ZRSHE (2030 FLIRE)

BURF 0T 2030 AFELLRE O BRRS G I AR E D72 32072 ZURF TP Clde A3, JEE
TED 30%% B2 CTHIZ VRE ZEH AL T\ 72012iE, FEIM G EEH o ZEHE IS
T, UFOEAELEZ TV LERDH S EEbILD,

® it/ 5D VRE B X OFif /1 O

W T4 71 TS AIIRR
VRE i35 4la%

4)  BESS DMy 728 A

BUR, BUFIZ VRE & 30% 8 AT 52 L 2BORIE L TEBY . FMLENLSHKE LT, STEG IZ
T ASPSPP, BESS OEAZET L TWHA, MEAH S KE WD, FHEREIZE > TWHRu,
S5ETOMMIEY . RRLENDZOHIZIE, BESS % 2026 4 £ TIZ SOMW/50MWh, 2030 4F %
TIZ 100MW/100MWh E AR CEH D Z &R oyinoTz, £7-, BESS I HBLE 2352 &R T
X, RMBELEEOBANG 1S OF IR L 2 A OBEFHHARET 5TV,

X-oT, 2N HHSIC VRE O RIS U CTERSAICE AT 5 Z &£ T, STEG OMEA#HE
BT 5 2 LRSS, STEG 12X 5 & 2022 4ERf 4 C, VRE O AL COVID-19 (2 L 2 Wit
FROMIIRE O FEECHE LV 2 FREDOEIEN TR INTND, Lo T, VRE DEADHEIZE
OET, BRI, 2026 4025 2030 4ED 5 4E[H] T, f4FE BESS 20MW / 20MWh ZBA¥E L. 2030 4F
F TIZ2fK T BESSIOOMW/1I00MWh BA% T2 L WO B AFEL AR TH H, 2026 FIC
BESS20MW/20Mh %38 A§ % & | 268,400 USD/AFEDREME Z 6 LAV BIFF T 5, 4% BESS
TnYx s MefEtd o BT, BESS O4E] BERERIZRBE NI OWTHRETT 5 2 &8, EeiiER
TOXINKE R VGD, FIH00 BESS /M2 m & (21X, 20MW/20MWh) @ BESS % #E{E
BaW /I CE AL, BESS OFFHE, EORAARRRE, iit. AL, @ik, OM O/ Uy 2 E G L7
#%. VRE OB ADOEIRIUZIE U TR — VALK S W72 BESS # HEE&WH /I CEATHZ &
HLEZHND,
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6.3 BMfiBEAHTOC Y FOEMRKF1ZOTHRDESR)

F 2=V TBINNG, FREEICET 28N 170 = 7 b ~OIAREGED, 2021 8 A
WCERICEFESNTWD, ZOEFANAE LA 6.1 TERILS7- STEG ~DME A Fifi L EHEA
EEEE 2T, BN IINE O 21T -7,

2021 4 11 A OBUHIGRHARHIZILE T, BUROBE ST B L OEIN B VAT oW T, LLTD &
BOEHEZIT-72 (Annex6-3 i 74T, Annex6-4 PDM & &) |

7u Y=y hOEEEBIZ. MIEM X STEG % T/E L T\ 5,

| oY VAER
F 2=V T ORKFER L OB R OFfe I RE/e B 2 et 35 2 &,

To promote sustainable development for low-carbon and decarbonized society in Tunisia.

2. Tmvx=s FEE
Fa=TT OEBNVAT AOKRR & LEMRRICBERT 2EM oD 2@k 5 2 L,
To strengthen the capability of departments concerned for low carbon and stable supply of the power

system in Tunisia.

3. Iavas MR

Tl hORRELTIE ULTO 6 2ZEFEI N, Aa—7OHIFAN, —2D7ryx
7 P T IUTEWD T, SRIOHETo DR a—FE LTE, HE2). 3). 4. 5)&HH>L T
Fa=UTEEE Lc, AR 1) kO6) 1%, ERFRRENHE TGS 5F T, Fa=T 7 1

EEEB LT,

1) BAROME L FEBRZILAT D LICL Y| EHREEROEEGES & MR HIHR OB RE
Vakidi (A RaR

1) To enhance the ability to operate the power utilities business and the monitoring ability of the

independent regulatory body by sharing the knowledge and experience in Japan.

2) AIESEBIKIEERT, HEMe L. S E S ERFEEOMKE T ) & 124 2 3 I B 2 Fhim
RIERE) 2 elRT %,
2) To make estimation ability concerning the facilities providing various types of the margin supply

facilities such as adjustable speed pump storage, storage batteries

3) Kk In X A TOBGE TR ) & LT 5720 OFE L EAE I EEmD D Z &

3) To make planning and operation capability to optimize various types of the margin supply facilities

4) WERTHRGNT  AGHTREN 2RI 5

4) To improve sophisticated power balance analysis
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5) VRE L3N 20% 2 8 2 2RI 2 C, M EE 7R R HTIC & 0 RbeqtE & EH o STEG
DRENZEMLT D (7 v FEM - HEOBEHIEFE)

5) To establish ability of STEG of grid planning and operation with the sophisticated grid analysis in
preparation for the situation where VRE ratio is more than 20%. (Capacity Building of Grid Operation

and Management)

6) TXNFXF—EHL AT L (EMS) L TREMEH (DSM) Z2iEM L27Y »v FOFEMEZ &)
DIlODOXEE . BOR, HIE (HSImsg L8 | Hilta & et 0 FHEERIZ OV TOHE
RO D,

6) To deepen understanding on measures for enhancing grid flexibility utilizing energy management
system (EMS) and demand side management(DSM) and its enabling environment including policy,

institutions (transaction market and regulations), and technologies.

4. J5H)
R 2) M5 5) (AR DIEEN A LT CEPL L 72, FET. R ICHER S 2 ITWOIRE
9%, STEG /5 id. EEMIZSRITIC LI 7 0 7T MOt 2 TR Xz,

1) THR 2) AIEREGKIEETT, HBMR L, S F S ERMEBEOUHE T ) 2 203 2512 B
T ORBERERNEHERT D, | (ST DIEE L LT2-1 205 24 ZHREL TV D,

2-1 Overview/ Benchmark of the technologies / solutions to ensures power system flexibility taking
into consideration costs and benefits in order to choose the most suitable solution for the Tunisian
context.

2-2 "Analysis of the dynamic frequency stability to identify the eventual constraints related to:

v' The share of primary reserve that will be activated in minimum frequency.

v' The value of Rate of Change of Frequency (ROCOF).

v' Propose adaptive load shedding scheme based on the Rate of Change of Frequency (DF/DT)
to enhance the stability of the power system.

v Other constraints to be defined"

2-3 "To define an approach to identify the potential sites of BESS.
Selection of the potential candidate sites of BESS, considering the following items:

v The voltage stability criterion since BESS can improve the voltage fluctuation,

v" The reduction of electrical losses in the transmission system,

v' The reactive power capability amount of BESS. Using the BESS to control the flow of power
in the interconnection lines to avoid their tripping."

2-4 "BESS function on the energy
Relation between BESS function and its specifications
Issues for determination of the specifications

Possible approach of BESS installation for Tunisian system
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BESS Control system for realizing the coordination

Approaches on the Phase 2 step"

2) THER 3) Bx a2 A 7 OBESE TR ) Z i b3 2 72D Ot L EE I Zmbh 5 2 & 1

ST HIEEN & LT3-1 06 33 ZREL TV D,

3-1 Estimation of operational reserve (primary and secondary) for daily operation that takes into
account the variability of RES

3-2 Training of the operational engineer in the national control center to supervise and control the
electrical power system with high integration of ENRs and with new storage technologies such as
BESS and others.

3-3 "Performing the flexibility study for a whole year instead of only one point in time “Day off peak”
in order to estimate:
v The operation system cost

v" The amount of renewable curtailment.

3) THR 4) MERTERNT CAGHREN 2L T 2] IS T 21E8E L L T4 2REL T
W5,
4 Knowledge sharing by the transfer of know-how to STEG engineers. (MATLAB simulation
program, the methodology...)

4) TR 5) VRE FE678 20% 28 2 2RI 2 T @RI RFITIC & 0 SRFEEHHE &
D STEG DREN 2T 2 (7Y v Rl - EEOBEIHIE) . | ITHET DiE8 & L
T51705 52 2B LTS,

5-1 Estimation of operational reserve (primary and secondary) for 2022-2030 that takes into account
the variability of RES

5-2 Analysis of the dynamic stability, in particular frequency and voltage stability, in order to identify
the minimum number of must run unit (combined cycles) during the year of the study and to
precise also their localization to ensure the stability of the electrical system (transient, frequency

and voltage stability)
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6.4 BALY Z—~OREMMLTRA~DA A K54 Y EFMBNTOS T b

STEG OHEDBIFFE 2 2026 4 & 2030 = TL B =—L7-, 2030 F£DOFE X, VRE HEA&E
(3,138MW) (Zxf LT, SEIATEAEE OB AGHRIL e > 72, 2030 E?@ﬁﬂ%ﬁ‘%“/i 2lb—var
ZFEMTHE, VRE DHAMHIABAEL TEBY , A% E /25 VRE OB AT, &I ITHEGE R OE
ANFHEOREN LI TH D, £7-. ASPSPP &, WT %< A D7 —ATIL, %%ﬁﬂ%laaﬁk#wkﬁ%ﬁf'a‘ﬁ
EOTENMELEZE 2 GV GERE CORRIMFANEEND, 2D L5, ASPSPP K ) BESS
DER ORI RMLETH 5,

ASPSPP DM HIFIN S Z L EDOBRA#HE LW O THIE, Fe b BESS OE AR & D
TV MERNH D,

VRE O KEZEADZ DD AT N ELRROMGHIHE-S3& . ASPSPP & BESS % HEHIHIC
ITEATHIMNERNH D, ZNHDH 6, BESS T/ L CTRIENTEX5HZ Lvh, ASPSPP D L H
WCH R A —FE TR T AT R, T D7, HERERE S RIS O 7 BB 7238 A G
DRENFRETH D, FRIMIZZNGEAGERED O ORI M XA BE L Ebin b,

—7Ji. BESS ®¥E AL VRE ODEANICARARRFETH L0, RIFHREITDRNT-0, RiH
BEICHEEG LR, LR > T, MURESIEBLETHDL, 2O b, BE&MbE DI,
BESS @%Zﬁﬁﬁﬁwm IZOWT, HEMMNZXRERTT 52 L 28ET 5,

12y FEREIZERINE TS~ VRE ZTORMEE 2 5856121%. VRE F852E & QWS T /)
%J%i%@ﬁ?b%{t%%m:{* D SRR O IIEREE M B L e B, RHIRIZIT Sk T 7o i B
L, AR~ DO XN ML E 2 D,
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6.5 ATEITHIH2HHTTIE

ARFHEIZIB W TILSTEG 15 DO T VRE B RKEICHRHEICEA SINIZBEOFTH( I I 2 b— 3
NIEToMHEE T LT (K 6-1) .

# 62 ITHHENAB IO HRZRT, YIa2b—2a V7 by =TI3EES PG B L
7= PDPATIII % L 7=,
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Power flow diagram in 2030 without PSPP (STEP) ANNEX 5-1

Data collection Survey on Power Sector In Tunisia

Tokyo Electric Power Services Co., Ltd.
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Power flow diagram in 2030 with PSPP (STEP) ANNEX 5-2

Data collection Survey on Power Sector In Tunisia

Tokyo Electric Power Services Co., Ltd.
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Short circuit current and VRE’s rated current ANNEX 5-3
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646190033
楕円

646190033
テキストボックス
269 A

646190033
楕円

646190033
テキストボックス
136 A

646190033
楕円

646190033
テキストボックス
192 A

646190033
楕円

646190033
テキストボックス
1297 A

646190033
引き出し線
3 phase short circuit current
10583 A

646190033
楕円

646190033
テキストボックス
81 A

646190033
楕円

646190033
テキストボックス
1971 A

646190033
引き出し線
3 phase short circuit current
6304 A

646190033
楕円

646190033
テキストボックス
136 A

646190033
引き出し線
3 phase short circuit current
8918 A

646190033
引き出し線
3 phase short circuit current
3906A

646190033
引き出し線
3 phase short circuit current
2845A

646190033
引き出し線
3 phase short circuit current
6448 A

shinichi-mogi
引き出し線
3 phase short circuit current 12460A

shinichi-mogi
引き出し線
3 phase short circuit current 16048A

shinichi-mogi
引き出し線
3 phase short circuit current 8237A

shinichi-mogi
引き出し線
3 phase short circuit current 4933A

646190033
引き出し線
3 phase short circuit current
4494 A

646190033
引き出し線
3 phase short circuit current
18028 A

646190033
引き出し線
3 phase short circuit current
5922 A
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Potential Challenges - Proposed Solutions

<<Technical>>

* The significant duck curve will occur due to the massive PV introduction. (A)

-> Increase in primary and secondary control, peak cut/peak shift

= VREs will cause larger fluctuation of system frequency from around 2022. (B)

- Reinforcement of frequency control capability (STEP, Battery Energy Storage System (BESS), small storage batteries and EVs)

= The capacity of transmission lines and substations will become insufficient to transfer electricity from the southern areas (more suitable for
VRE) to the northern areas where the load center exists. (C) - Reinforcement of the transmission facilities

= The development of regional distributed power systems which ensure the diversity of energy resources and the independent operation of
regional grids is still insufficient. (D)

- Expansion of regional distributed power systems (Smart city development, etc.)

=Some system operation techniques such as weather and VRE output forecasting methodologies would be improved for optimal operation.
(E)

- Accumulation of data, refinement of forecasting methods and grid operating systems

- The existing interconnectors is inadequate. In addition, it is important to secure adequate primary frequency control capability (so called,
inertia). (F)

- Expansion of interconnectors, Optimal operational management of thermal power plants

= Rules and procedures for the dispatch of regulation reserves, the priority dispatch and the curtailment of VRE outputs are unclear.(G)

- Clarification of dispatching code

* Any mechanism for secure necessary balancing capacity does not exist. (0) - Procurement of balancing capacity

<<Institutional>>

*Incentives to attract private participation in the self-production are insufficient. (H)
- Improvement of incentive mechanisms

* Electricity tariffs and the associated cost burden of industries are being increased. (1)
- Incentivize Energy efficiency actions for the Industries

- Self-reliant management system, performance improvement, subsidy reform and installation of smart meter

* An independent regulator for the electricity industry with clear roles and functions does not exist. (L)

- Formulation of an independent regulator

*Rules concerned with smart city operation has not yet been established. (M) - Pilot project of smart city
*Network access rules applicable to self-production has not yet been established(N) > Establishment of the rules

Add 'of the
<<Business>> (except for those mentioned above) o ———— | Authorizationregime'

*The price determination for PPA of the Authorization regime are not so clear. (K) -> Clarification of the process

* Permission procedures are complicated and time-consuming. (Q) - Faster process

* Limited access to RE-related information makes it difficult to ensure the foreseeability of new VRE projects. (R)

— Disclosure of weather data and curtailment plan

= Lack of experience of local financial institutions in VRE projects might delay VRE development (S) - Capacity building
*So far, local businesses are not so active in the electricity.(T) > Capacity building, Expansion of Public-Private Finance
=Some of the project risks including the off-taker risks and the foreign exchange risk cannot be mitigated easily. (U)

- Development of proprietary insurance/guarantee products

= The number of electricity retailers (self-production) is quite limited. (V) - Business model development, Capacity buildin

Add 'Expansion of Public-
Private Finance'

add '(self-production)’
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MAIN TASKS RELATED TO THE FLEXIBILITY/STABILITY STUDY OF THE
TUNISIAN POWER SYSTEM

We define by the following tasks, the different aspects that we want to deal with during

this study, in order to meet our needs as well as our expectations.

1. Overview/ Benchmark of the technologies / solutions to ensures power
system flexibility taking into consideration costs and benefits in order to
choose the most suitable solution for the Tunisian context.

For instance, a comparison between BESS and synchronous compensators
in terms of voltage and frequency stability improvement and costs would be
appreciated.

2. Estimation of operational reserve (primary and secondary) for 2022-2030 that
takes into account the variability of RES.

3. Analysis of the dynamic frequency stability to identify the eventual constraints
related to:

v the share of primary reserve that will be activated in minimum
frequency.

v the value of Rate of Change of Frequency (ROCOF).

v' Propose adaptive load shedding scheme based on the Rate of
Change of Frequency (DF/DT) to enhance the stability of the power
system.

v' other constraints to be defined

4. Analysis of the dynamic stability, in particular frequency and voltage stability,
in order to identify the minimum number of must run unit (combined cycles)
during the year of the study and to precise also their localization to ensure
the stability of the electrical system (transient, frequency and voltage stability)

5. Performing the flexibility study for a whole year instead of only one point in
time “Day off peak”.

6. To establish the flexibility study, taking into account the constraints identified
by the frequency and voltage stability, in order to estimate:

v" The operation system cost.

v" the amount of renewable curtailment
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7. To define an approach to identify the potential sites of BESS.

8. To consider in the transmission analysis both scenarios: isolated case and

interconnected case (with Algeria and future interconnection)
Selection of the potential candidate sites of BESS, considering the following
items:

o The voltage stability criterion since BESS can improve the voltage
fluctuation,

o The reduction of electrical losses in the transmission system,

o The reactive power capability amount of BESS. Using the BESS to
control the flow of power in the interconnection lines to avoid their

tripping.

10. Knowledge sharing by the transfer of know-how to STEG engineers.

11.

12.

(MATLAB simulation program, the methodology...).

Training of the operational engineer in the national control center to
supervise and control the electrical power system with high integration of
ENRs and with new storage technologies such as BESS and others.

A detailed report of the study would be appreciated.
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Background 9
JICA

* Tunisia relies heavily on oil and natural gas for its domestic primary energy. Imports have
increased due to a decrease in domestic production of oil and natural gas and an increase in
demand since 2000, and at present, the majority of all energy is dependent on imports.

* In the electric power sector as well, in addition to the conventional-issue of compensating for
a loss margin of electricity prices, the burden will increase due to the increase in energy
imports, and energy-related spending will be occupied more than half of the government's
budget deficit. Reform and efficiency improvement of the electric power sector has become
a major issue.

* To remedy this situation, the Tunisian government has decided to cover 30% of its electricity
with renewable energy (RE) such as wind power (WT) and solar power (PV) in 2030 under its
national energy strategy. This strategy has a policy of utilizing independent power generation
companies (IPPs) for more than two-thirds of the introduction of renewable energy.
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JICA

Overall Goal
(Long-term objective)
To promote sustainable development for low-carbon and decarbonized society in Tunisia.

T/C Purpose

oTo strengthen the capability of Ministry of Energy, National Dispatching Center and related o
carbon and stable supply at power system in Tunisia.

(Objective expected to be achieved by the end of the project period. Elaborate with quantitative indicators if possible)

rganizations for low

Outputs(1) Outputs(2),(3)

To enhance the ability to operate (2) To make grid operation sophisticated by sharing

the power utilities business and the knowledge of grid operation in preparation for

the monitoring ability of the the situation where VRE ratio is more than 20%.

independent regulatory body by (Capacity Building of Grid Operation and

sharing the knowledge and Management)

experience in Japan. (3) On the premise of introducing adjustable speed
pumper storage and storage batteries, to optimize
storage battery system and their characteristics by
sharing Japan experience ad knowledge in this

Output(4)(5)(6)

“To deepen understanding on
measures for enhancing grid
flexibility utilizing energy
management system (EMS) and
demand side management(DSM)
and its enabling environment
including policy, institutions
(transaction market and
regulations), and technologies.”

domain.

Issue Analysis (Including Future Issues)

Project for Power Quality Improvement

JICA

Emerging Problem Multiple causal hierarchies

Lack of estimation ability concerning
the facilities providing various types
of the margin supply facilities such
as adjustable speed pump storage,

storage batteries

Lack of planning and operation
capability to optimize various types
of the margin supply facilities

less capability of STEG including Primary, Secondary Plans of Reserve power
National Dispatching Center for low Reserve margin not | | supply capacities such as PSPP
carbon and stable supply at power = properly identified ™| and BESS under massive
SRR [ T and planned installation of VRE could not
1 1 y be decided, considering the

Difficulty in the Low capacity proper optimization
stable power of primary and
system control secondary New concept of
under massive reserve margin Fhe margin such as
VRE installation planning and instantaneous

operation with reserve could not

proper analysis be estimated

tools

Emerging of new
load profile such as
duck curve

Estimation on stable supply becomes
more difficult

Possible improvement on
sophisticated power balance analysis

Lack of ability of STEG of grid
planning and operation with the
sophisticated grid analysis in
preparation for the situation where
VRE ratio is more than 20%.
(Capacity Building of Grid Operation
and Management) a
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(2) To make grid operation sophisticated by sharing the knowledge of grid operation in preparation for the situation where VRE ratio is more

than 20%. (Capacity Building of Grid Operation and Management)

(3) On the premise of introducing adjustable speed pumper storage and storage batteries, to optimize storage battery system and their
characteristics by sharing Japan experience ad knowledge in this domain.

Primary, Secondary Reserve margin not properly identified and planned

Plans of Reserve power supply capacities such as PSPP and BESS under massive
installation of VRE could not be decided, considering the proper optimization

New concept of the margin such as instantaneous reserve could not be estimated

Emerging of new load profile such as duck curve

Policies, Institutions Operation
and Organizations /Technology

@)

(@)

(@)
(@)

Facilities

/Financing
O O
O O
O

Lack of estimation ability concerning the facilities providing various types of the margin supply facilities such
as adjustable speed pump storage, storage batteries

Outputs and
activities of full-
scale cooperation
are needed.

€

Lack of planning and operation capability to optimize various types of the margin supply facilities

Possible improvement on sophisticated power balance analysis

Lack of ability of STEG of grid planning and operation with the sophisticated grid analysis in preparation for
the situation where VRE ratio is more than 20%. (Capacity Building of Grid Operation and Management)

Issue Analysis (Utility management and regulation)

Project for Power Quality Improvement

o’z —m)

regulatory ability under de-regulated circumstances are not adequately developed

Power Utility Power Utility
Strategy/Leadership

Power utility's operation and business management ability, and government's monitoring and

: el

Power utility ‘s overall
strategy for competitive
circumstances is not
formulated / effectively
implemented

Power utility ‘s
management’s
leadership / awareness
may be insufficient

Power utility ‘s
organizational
Management system
may need to be
adjusted to competitive
environment

Power utility ‘s financial
status is not in
favorable condition

Power utility ‘s financial

analyses and
investment plan is not
feasible taking into
consideration drastic
change caused by
enormous RE
integration and
unbundling

human resources are
not adjusted to
competitive
environment

HRD development plan

and personnel policies
are not adequately
address the emerging
needs

HRD development
system and resources
are not in place for the
emerging needs

Legal/regulatory
regime is in place but
not effectively
enforced

Detailed laws and by-
laws, regulatory rules
are not prepared

New institutions for
regulatory works are
not established

Detailed institutions,
rules and guidelines for
regulatory works are
not prepared

Platforms for
formulating those
references and
communication with
stakeholders are not
well functioning

Officers do not have
practical skills and
experiences in
regulatory
administration works
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Issue Analysis (Grid flexibility and Demand Side Management) i)
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To deepen understanding on measures for enhancing grid flexibility
utilizing energy management system (EMS) and demand side
management(DSM) and its enabling environment including policy,
institutions (transaction market and regulations), and technologies.

Institution/utility

Infrastructure/Technologies

Deregulation on power distribution
/demand side is underway

Promotion / incentive policy
frameworks and risk mitigation
measures for DSM is not in place

Benefit /cost sharing of investment for
stabilizing power grid is not well
coordinated

Entities which can organize and carry
out DSM business do not exist

Transaction mechanisms including
direct trades and markets on supply
demand transaction is not designed and
enforced

Infrastructure available for DSM is not
developed

Technologies used for DSM is not
available for practical business

Grid codes for DSM including access,
metering, arbitration are not well
prepared

Coordinating mechanism for
stakeholders are not functioning well

Investment and R&D on DSM is not
made for business expansion

Infrastructure for DSM is not
systematically planned

Incentive, benefit and necessity of DSM
is not practically shared among policy
makers and utilities
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Project Name

The Project for low carbon and stable supply at power system in Tunisia

Implementing Agen Ministry of Energy, Mines and Energy Transition (MEMET) and Tunisian Company of Electricity and Gas (STEG)

Target Group
Period of Project  April 2022 - March 2025 (3 years)

Project Site Tunis

MEMET staff on power management and planning and STEG staff on power system planning and operation

Version: 0

Dated: December 2021

Those items need further
technical discussion with

concerned parties

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Overall Goal

To promote sustainable development for low-carbon and
decarbonized society in Tunisia.

Contribute to advancement of CO2
reduction and RE integration into
electric power system in Tunisia

Project Purpose

« To strengthen the capability of departments concerned for low
carbon and stable supply of the power system in Tunisia.

Institutional actions taken to implement
the procedures and plans, studies and
action plans developed by each
working group

Share output achievements and
proposals among department
concerned and establish solid ground
for decision makers

Outputs

1) To enhance the ability to operate the power utilities business and
the monitoring ability of the independent regulatory body by sharing
the knowledge and experience in Japan.

2) To make estimation ability concerning the facilities providing
various types of the margin supply facilities such as adjustable
speed pump storage, storage batteries

3) To make planning and operation capability to optimize various
types of the margin supply facilities

4) To improve sophisticated power balance analysis

5) To establish ability of STEG of grid planning and operation with
the sophisticated grid analysis in preparation for the situation where
VRE ratio is more than 20%. (Capacity Building of Grid Operation
and Management)

6) To deepen understanding on measures for enhancing grid
flexibility utilizing energy management system (EMS) and demand
side management(DSM) and its enabling environment including
policy, institutions (transaction market and regulations), and
technologies.

Number of trainees participated in the
training
Action plans created and implemented

Planning Manual for providing various
types of the margin supply facilities
Capable engineers for performing
studies

Daily VRE outputs estimation

Yearly supply operation plan
Capable engineers for performing
analyses

Guideline for long-term PDP and mid-
term System Plan

Capable engineers for performing
development of those plans

Number of trainees participated in the
training

Action plans created and implemented
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Activity

1

2-1

2-2

2-4

Participation to Knowledge Co-Creation Program
"Management of Power Utilities."

Overview/ Benchmark of the technologies / solutions to
ensures power system flexibility taking into consideration costs
and benefits in order to choose the most suitable solution for
the Tunisian context.

Analysis of the dynamic frequency stability to identify the
eventual constraints related to:

[ the share of primary reserve that will be activated in
minimum frequency.

[ the value of Rate of Change of Frequency (ROCOF).

To define an approach to identify the potential sites of BESS.

Selection of the potential candidate sites of BESS, considering
the following items:

o The voltage stability criterion since BESS can improve the
voltage fluctuation,

o The reduction of electrical losses in the transmission system,
o The reactive power capability amount of BESS. Using the
BESS to control the flow of power in the interconnection lines
to avoid their tripping.

BESS function on the energy

Relation between BESS function and its specifications
Issues for determination of the specifications

Possible approach of BESS installation for Tunisian system
BESS Control system for realizaing the coordination
Approaches on the Phase 2 step

Inputs

Japanese side

Tunisian side

3-2

5-1

5-2

Estimation of operational reserve (primary and secondary) for
daily operation that takes into account the variability of RES

Training of the operational engineer in the national control
center to supervise and control the electrical power system
with high integration of ENRs and with new storage
technologies such as BESS and others.

Performing the flexibility study for a whole year instead of only
one point in time “Day off peak” in order to estimate:

» The operation system cost

Knowledge sharing by the transfer of know-how to STEG
engineers. (MATLAB simulation program, the methodology...)

Estimation of operational reserve (primary and secondary) for
2022-2030 that takes into account the variability of RES

Analysis of the dynamic stability, in particular frequency and
voltage stability, in order to identify the minimum number of
must run unit (combined cycles) during the year of the study
and to precise also their localization to ensure the stability of
the electrical system (transient, frequency and voltage stability)

Participation to Knowledge Co-Creation Program "Mass
Integration of Variable Renewable Energy and Demand Side
Energy Management."

"Expert members"

Team leader

System planning

Short-priod flactuation analyis
Supply /demand nanalysis
VRE operation

Dispathing of Supply/demand balance
Dynamic analysis

BESS design

BESS Controlle system

Analysis Tools such as MATLAB,
AGC30 and so on,

* Input s will be discussed later.

Counterpart personnels
Office space with furniture
Local expenses for project
implementation
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