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Map of Explicit Demand Response development in Europe today
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HiFT) SEDC; “Explicit Demand Response in Europe-Mapping the Markets 2017-., p.11.
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e/t/promotion/aid/subsidy-flexibility-premium/lastp/135/
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http://www.res-legal.eu/en/search-by-country/germany/single/s/res-e/t/promotion/aid/premium-tariff-i-market-premium/lastp/135/
http://www.res-legal.eu/en/search-by-country/germany/single/s/res-e/t/promotion/aid/premium-tariff-i-market-premium/lastp/135/
http://www.res-legal.eu/en/search-by-country/germany/single/s/res-e/t/promotion/aid/tenant-electricity-surcharge/lastp/135/
http://www.res-legal.eu/en/search-by-country/germany/single/s/res-e/t/promotion/aid/tenant-electricity-surcharge/lastp/135/
http://www.res-legal.eu/en/search-by-country/germany/single/s/res-e/t/promotion/aid/subsidy-flexibility-surcharge/lastp/135/
http://www.res-legal.eu/en/search-by-country/germany/single/s/res-e/t/promotion/aid/subsidy-flexibility-surcharge/lastp/135/
http://www.res-legal.eu/en/search-by-country/germany/

S5, H LWIEERTCH T D E~OIRFIFEIZ DWW T, Bkx 7e KIW (R A 18 Bl
@®$)7m77A(EET%IXW# Tary g h - fEmE EER)mR AT s
Fh, BMU A/ R_X—=gr7n s T A BERMBIRLX—T0 770 FLIT L)
WX TRt an T 5,

2.2.2 1Y) {5 A D ENFR2

NA YTk, B & RGEHEPRIEERICHODFIG 05, 2017 412 2016 40 18%
MHEINL T 22.2%E 72> 7-, 2017 454 H 30 HIZiX. A & KT E OB R %
EENRIFED 75.3%IE Lz, THE, R Y OBV AT MIEEEEZR-> T,
I ZEUE, EEOEHRMITEE 1 AHT-Y 15 DR AHMFEF L. KA Y OB AT
LIHRA TR LEE T DB VAT LADO—DITk>TW5,

(EHEVEZ #ERF LoD, ZEFE/ETRE= /L X — (VRE : Variable Renewable Energy) @
VT EWRIETND RAYDEN VAT AORENZHHT D 3 DO T/2BH T
Tow#Ey

s RAYDOEIT AT DI aREREZMERE L TS, 2017 FORIZIT, AFF
103 GW ez s R & (171, ek, MR, TAKLOEK) 12z, 9.0
GW DO/ A F =R F—L 55 GCW DOIARFEENFIHAIRETH -7, AfOE—7
X, 2017 41 A 12 H41 11 B¢ 80.6 GW TH - 7=,

c HU TN T U R &2 L A7 OIEEMBFA IS Z ENHEA TS, Bislahd
T EIE 2017 A2 133.6 TWh £ TR L, it E W HIc LV 60.2 TWh £ 9
ZEDORFEIORHHNAEEIZR>TWND, S5, VAT AFXL—2 T, iz
EA~— b T/ uay—%28 AL, VEOBMTA 2T EITLD, 7Y
> ROBEIEEN ZEH T\ 5D,

CHERRMITIX, TR E Y T I EICEREEICL > TELA LTS, FrIZ
T RBE & KRBT OAMIBIEET — R TOEIRAHZ TS, LML, Z<DH
AFE X KTIFEEN, WHEREZFHEBELH O Z EPBBLRARAETHLI D, FFE
@ﬁﬁ_@éoTV/vam/x®$7/ykwLomfi\%ﬁi$<%mé
ALTWRVRILIZ B D

RAYDENATHAZBNT, 70X B 7 ¢ OFEBEENE L TWHEBIZHOW
T, BEHTH LU TFO®EY,

T LR T 4 DRWERNPKESREEE HEOTVD

- BiAE L HAMmHl O = A SEIERTH Y | REIHIE I A MO 2~3%IZEL T
V%, Schleswig-Holstein DAL HIEIZ 351 5 77U » REBEO AR K E ZRRIK THAG
wEHAMEIOa 2 LD 70% % 5D T D

2 |EA; “Status of Power System Transformation 2018, 2018, https://www.21stcenturypower.org/assets/pdfs/main-
report.pdf, (Ff&BH%EH : 201943 A 20 H)


https://www.21stcenturypower.org/assets/pdfs/main-report.pdf
https://www.21stcenturypower.org/assets/pdfs/main-report.pdf

T R A R —U A0 bR, REBRFEINTREMEZ R > TV DL b 5T,
FEFINERTEILNEIZLTWRWnWZ ETh D,

BUE A Y BUFIZ TEEMOILR) & THRMTSGO 7 v ey 7 4 om k) ITFEIC
EREYTTWD, EBIC, BRSO 7 L e ) 7 ¢ 1d, /i B 4 (day-ahead market)
&Y AT (intraday market) OG5 CTHEMMEM TH 5, £/, 5%IT7LHF B T o
DI NR—2 B — REREERD SNDFHETH O | JFTF1OBPEIBE LN 2 TR %
BN T v THBDARAL 3 F— I\f\@%’?ﬁﬁ%ﬁﬂéhfw s —H T, ZOxf
JS, IRFBENBIOEINT (BIRFEE) DIEMICENR DL LD TH Y, HRIZ 3T 5D CO2
PEH D & 572 ZHIBOFEER & 72> T\ 5,

23 ARA VDO

2.3.1 BLEBEDEIRS®

AL T, BAETRRT RV X —JRIC K 23T, FITMHEHH S A7 558 C T
R X T 7223, #545 Real Decreto-ley 9/2013 |2 L 0 BEIE &4 ([ & ks & Bl E o
BE1k) . #h4 Real Decreto RD 413/2014 (2 X V. #F@E D 4ZHIE (Régimen Retributivo
Especifico) 23 A I L7z,

#h4 Real Decreto 900/2015 (2 K 0, HEK ORE L~V O HIZBI LT, BEAF L O%
HOBFZHFTRRERMBXICRT DS 2R E SN, 10kW K0 B F I, %
BRI T DIRENTRINDEIN, BE LKW H720 OFEERSITFRINS, — T,
#h4> Real Decreto 15/2018 12 X 0 . BEfF R OO B ZHH T R I35 2 b Off4
WBEIE i, £72, 100kW £ TOFH TR TOHFBEEICET 2 PN EICHBElbIn
776

232 Y HADEIR*

ARAL T, 77V =2 ailibd T~y RLRARVAR, NT v T,
T T )= —EA~OT 7RI TOR TR, 2015 FICEE LT L E LIS
ARRET RN X —DNRT v TG ~DOBIMNE A4 D57 Bl NEZ o bz Z
LT LD, 2016 FLAREIL, O FARRET RV X — (FRICEJI5EE) DNEATERE

SIRTARINCBINT 5 2 ENA[RE L 72 o7z,

HIZEH I OV TIX, 50MW LA EDREEZFFOREETZIT NG EE & L TEMT
X TLXIEUTLICOWVWTIEEBEEANZBE O CARy NBICEMT A2 R8T

3 RES LEGAL Europe; “Spain: Summary”, http://www.res-legal.eu/search-by-country/spain/summary/c/spain/s/res-
e/sum/196/1pid/195/, (F#&Bi%H : 201943 A 20 H)

4 Smart Energy Demand Coalition, Explicit Demand Response in Europe - Mapping the Market 2017, pp.177-178,
http://www.smarten.eu/2017/04/06/explicit-demand-response-in-europe-mapping-the-markets-2017/, (i #&R&
H:201943 7 20 H)


http://www.smarten.eu/2017/04/06/explicit-demand-response-in-europe-mapping-the-markets-2017/

%o EEROTHHBI OV TIX, 2015 Fl2BWCIE, ATH MY (day-ahead market) T
175.97 TWh. 4 Hii% (intraday market) ~Cl3#J 28.32 TWh OB A ThaLiz, 2 & A
=ALE, BEL=> FOZIICR S TE Y | availability payment & utilisation
payment@ﬁf]jii)ﬁﬁ ENTW5, 2013 4121 availability payment 23HIJ < 2072,

T KA ROFEMEL, Ml oORMEE T (congestion management) (2 & — T H
Y=l b, MEIZ T T, DSO (Distribution System Operator) (%, A A EH—
v 2 (interruptibility service) O F 72 13F/GE &K O EFHEE OME/INIEIT 25 TSO

(Transmission System Operator) 7>5 OEFEOR[REMEEZH L T\ 5, ZDOffl, DSO L
NTORY AL LTI W< 20D M 1y b Fud= b33 L~ TEiE S
nNTnWs (w740 CTo [ A~v—hv 7 g -TFuvzsz b bk« 29—y
TA41 %)

ﬁéTAﬁz%/vﬂF~§%*§E@‘ﬁ§% . 7V FOEEEIZH L, 77U > N, #5E
WMEEITOMNZAELTEY, £/, BOORERZ 7Y v N+ 5 L THERY;
:i:7)/%@#%%x?5%ﬁ(%ﬁt)%ﬁbfbé;@O@@%ﬁﬁ@tb\
'BOim%(wdwmmmm T LARMEAL TS, UTIVE A LEH TOHH

DAL, WS OEKDO—E (A1 A 1135 TOAliE D 15%) DB I D 03, FHE 7
PHENZ DWW T, S8 miEIXZ T b,

EN

2.4 ¥ - AN - REFORBE

RRM ClX, FAERRE= R LX— L BT OREEEN L CE TR, £H
TTF < RL AR AT Y5 %Tﬁ?éﬁﬁfﬁﬂ#@@%hf%fwéJ@#ﬁ
7y V== R, FENY, BTGB T T RLARS ZAOBINFA
N DOWTIE, Hll EREFE OB R G ﬁ%<EEéhé BHIGIZB W TEAREER
V= ANRETH 720, BIZREMOV Y —2ADOHEHiHEE Lg%l e> T
WEDTAHEr—Z2 8 H Y TV FLARY ZOTERITIRZRER TH 5 EDRKES T
H5,

— T BEOTSERFTRO LN TWARWNWY V—ZANSHBOBND L HITRDHA]
BEMEIZE W, 21T, AL U TIET vy RLARV RIIANT U o TR T v 5
V=P —ERANH~DT 7 B ATED LTV RN T2H DD, 2015 HITHE % il
ELTEHAERRTZRNV X —ONRT v v TTHG~OS I EFF A3 2 8= 72 8L 235890
bbb EWVolzBEix b 77U FENReT vy RURAKR S AO R ATREME
FFESNTWD, ZOL I ICHIEREEIZ LD FERBEOEBNED LN TND I EnD,
VHE ORI ERFFOEB M AEER LoD, TNEHE XL E VR AET LVOBEIRD 5
naintsz25,



. XEFEE (Y IPTFTIFET. UAE, 41V F) OEBRHICET HERRER

B1YITTIETDRH
3.1.1 BAMIGICEY S8R & VB REUF#ES
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DY S15EERE (steam generation unit : ZLE4L 1156 MW D4 E‘) ERETDHI LT,
BFF 230 MW ORBERRAGEM S iz, F7-. Qassim FEMRIC 2 OV R EH

(ZNEH 129 MW DR ) ZET 52 & T, A5 258 MW @%%ﬁiﬁ*ﬁﬂﬂé
iz,

- Btz 7 # — (Southernsector) &, Al-Shugaiq JEE iz (2 4 DR N1FEET Tk

(N2 660 MW D H) ZRET 5 & T, Al 2,640 MW DI ER EIBEINE
iz,

% 3-1 SECIZH+AHRERINODRES

HAfT : GWh
A 5 R & FA4—HI &t
2016 4E 84,975 70,214 50,602 254 206,045
2017 4~ 95,367 54,022 54,959 249 204,597

HFT) Saudi Electricity Company; “Power Produced From Company Plants By Unit Type”, Annual Report 2017.
https://www.se.com.sa/en-us/Pages/AnnualReports.aspx
(AR A - 2019 4E 3 7 20 H)

(2 BEMEIRIILF—DOEABRE

2012 4=, King Abdullah City for Atomic and Renewable Energy (K.A.CARE) (% 2032 4
FCOFAEFRET XL X —F KEHE 2R R L, 2032 FITHF 54GW (WFR : KEEE3EE
16GW. KFG#JEFE (CSP) 25GW, A\JJEHE 9GW, BEFEWFEE 3GW, HIZJEE 1GW)
DETFREERMEZRET D & Lz (£Dk, 2015 4 1 A, K.A.CARE I3 HEE ks 1]

5 Saudi Electricity Company; Annual Report 2017, https://www.se.com.sa/en-us/Pages/AnnualReports.aspx,
(e#&H%E A : 2019453 H 20 H)


https://www.se.com.sa/en-us/Pages/AnnualReports.aspx
https://www.se.com.sa/en-us/Pages/AnnualReports.aspx

% 2040 FHITIEW T 5 L RER)

Y U7 T T EE 2016 4F 4 BT, 2030 4F E TITEERRT X BB & 00 7- ik
HEETH 5 Vision 2030 2 /4% L7-5, = Vision 2030 T, ¥ HE L LT 9.56W
DFETHET I —DBEAL T—LT 1 & LTRIF T2,

(3) BAt Y 2 —TORRME

B EA L, 2000 4E7> 5 Saudi Electricity Company (SEC) IZ#iA &z, Bhzaa
e R —2RKIZB L CTld, =¥ — - EEEFEIRE (Ministry of Energy, Industry,
and Mineral Resources : MEIM) 237 L Ck 0 | 7z, AR RLX—IZEL T
King Abdullah City for Atomic and Renewable Energy (2010 £4E3%57) 23HY LT\ 5,

B OBHI R I L CXES - aY=xb—3 g VHHT (Electricity and Co-
generation Regulatory Authority : ECRA) 238l L Tk 0 | EBIEHEORREIL. BUFH TR
ETHHAA L I TODONRFHETH 5,

B ESFTBUF S RE L Te i 7 fliks T & kR5E 3 5 —J7 T BUN D & B S8
BT HHEIE L 7> T\ h, KAPSRC (24X % LA— b [Reforming Industrial Fuel and
Residential Electricity Prices in Saudi Arabia’ (V7 27 7 © 72T % P FBREHTRS M
OFEMESEHEOBE) | 2B\ T, Bt L BUFOBIRMEIZEI L. LUT Z 154
LTW5b,

YU YT T ET OBSEME, BOFONEET DM TR A A L CER A IRGE L
TW5,

YU UT ZETICB T ENEMIT, EIEEERIINZ DT, BUF LB
IR A 5 T & Tz, BHSHHITRAMRE CRBI O G &2 2T, F 7o sk 2 diak - e
FEHTA1-DICE e &R UIRER O — 2 22175 Z LN TE T,

(%) EhHEDELFOER’

(Saudi Electricity Company O = =—A U U —2 XV ¥y, BIREHT &2 =224 C
FOER)

SAUDI ELECTRICITY COMPANY ANNOUNCES EFFECT OF UPDATING SALE TARIFF
OF ELECTRIC ENERGY
SEC IXE S DERGEAHE DBUEIC L 2R &2 A%

6 KSA; “Saudi Vision 20307, https://vision2030.gov.sa/download/file/fid/417, (Fcf&RE H : 201943 A 20 H)

7 KAPSRC; Reforming Industrial Fuel and Residential Electricity Prices in Saudi Arabia, July 2017,
https://www.kapsarc.org/wp-content/uploads/2017/08/KS-2017-DP018-Reforming-Industrial-Fuel-and-Residential-
Electricity-Prices-in-Saudi-Arabia.pdf https://www.se.com.sa/en-us/Pages/newsdetails.aspx?N1d=691, (ff& B4
TEH 2019423 A 20 H)

8 Saudi Electricity Company; News Details, https://www.se.com.sa/en-us/Pages/newsdetails.aspx?NId=691, (Ff&
BI%H : 201943 H 20 H)
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Based on what was decided by the Cabinet in its meeting held on 12/12/2017 to start gradual correction
of prices of some energy products, therefore, the Electricity & Cogeneration Regulatory Authority
announced amendment of sale tariff of electric energy to some consumption categories.

20174 12 A 12 RIATON2E THRIE, —ED T /L X —8LE Offiks 21k 2 (IR H
HIZERPREL, ZOWREITHESWT, Electricity & Cogeneration Regulatory Authority 13— &
DOIEE D T 2V =154 2 BMRGEAMS DBUE & 83k LTz,

The Saudi Electricity Company announces that upon a letter received from the Ministry of Finance
informing that the Company according to the Royal Order No. (14006) dated (23/3/1439H) will pay
to the state a charge equivalent to the difference between the current and new tariff that will be applied
starting from 1/1/2018. Furthermore, the Company would like to clarify that it is anticipated that there
will be no substantial effect on revenues of the Company nor on operating costs as a result of the new
tariff.

SEC 1%, (23/3/1439H) ftOETEMAEH 14006 HIZEVy, MBEE N O OEME 21T, EIC
L, BATE: & 20184 1 H 1 HLABEOHE&OZEFICE L WEHEA A 2L LD 2
L& F LIz, SEC XS 612, FEHEIIRFEOIGSIC biEliia A Mo RE B 52 5
HLOTITRWEEZPAMEIZL TV D,

However, the effect will be subject to the consumption pattern. Moreover, the letter stressed the state's
continued provision of the Company with financial support and enabling it to find the necessary
liquidity to fund its important projects according to the agreements between the Company and the
Ministry of Finance.

22U, ZOBIWEE NS =X o TEET DD TH D, S HITHEOEMIL,
X SEC (2%t L, SEC 23tk & MHE DM DG B> TRDOEE LT =7 |
AT D ETHEERDTEMENRTOND XL O 5l ke S MBRISHE 2 HtiT 5 5§ 2 58
gL TWD,

312 XESHOEY A

SEC O+ &4 Td % National Grid SA Wik EAH - T\ 5, [T, yv o777
EHIZRIT D EEMOEN ., BELORT 21T 9 Z & 2 BRI, 2012 ISR ST,
P TT I T OBEIMEET Y TIIHEE T LI KB STV 5 (Central Operating areas,
Eastern Operating areas, Western Operating Area, Southern Operating Area) .

National Grid SA ¢ 2017 £ DFE U E TR S N TV HIEER v bV —27 OHfxE
(ZBF 2 EAR B fLA % DL ISR,
< LEF ~ b7 —7 (Electric Power Transmission Network) (22T, #8%ER 1% 78,733km
IZEELTEY ., BEFORMKIZ, 2017 FERTRIED 11.9% & 72 HIRIER 8,246km DZE
TSR O o — 7 LR S T,
HEIT (230/380kV) T, MIEE 5,640.73km ZHi3% L. 9 H 110.44km (3HL A —
7L, 5,530.29km NHZER T D, it (132kV) Tl HIERE 1,609.46km % HiER
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L. 95 355.62km [LH#H1 F4—7 /L 1,253.84km MZRZETH 5, £ (115kV) T
1T, WIER 216.88km Z 4% L. 9 5 80.67km (THL T4 — 7 /1, 136.21km 73222 H7
ThD, m/E (110kV) TiL, HIEE 958.77km ZHig% L. 5 b 14557km [TH T4
— 7L, 813.2km MERZEM TH D, £/, 230kV LLEMIC 359 DT L—h—n3,
132kV LU FFHIC 3,107 od 7 L— ) — Rk S iz,
- B K OVEERT (Transmission and Transformers Station) (22U Cld, ZEATOEIE 942
HFTC, EEHALIERRET 356.183MVA L7eo> T % (65 HETOFT=/et 7 A7 —
VaryMBMEN, 12 WFTOBEGFEOY T AT —2 g VR ENT) |
- Fid &8 (Distribution Network) 1%, FdEs A Eas%k03 511,210 &, Bl AALIER &L
254,300MVA, EERH & T EFZHHORHMITRIER 615,307km (2 L T2 (69kV
LU T 28,478 JE OB EE A ERR 2 B0, Bl i A EAREUE 5.9% 8N, A& 7.2%
BN, 37,014km DZEZEM L O T 47— 7 L 2 HE5k, BlFEME I 6.4%880)
BRI E T AFTICEL TWD (B2 1.6 B, FEN 29 5 5, W2 32 |
Ji. FEEAL3IER)

(%) National Grid SA D E
(Saudi Electricity Company @ Annual Report 2017 L ¥ BB T & ik, BAFRE T %

= ZERRMECHRIER)

This is a company wholly-owned by the Saudi Electricity Company. It was established on
1/1/2012, with a structure that includes six main activities: operations and control, maintenance,
planning, engineering, projects, and technical services, in addition to two central departments.
National Grid SA 1%, Vv UE 4L (SEC) O+t THDH, 201241 H 1 H
[CRRALS AU, 2 DOHMRKEPNTIN A, S - FH AT F A FHERE, =P =
TVr TuYes b ROBIR—E X, L) 6 DOFEERFMN OIS T
Wa,

Responsibilities of the National Grid SA (National Grid SA D EfF)

The company is responsible for operating and maintaining the electrical grid of 110/380 KV,
continuing its reliability and stability to ensure transmission of electric power to load centers
across the Kingdom, and to enhance the electric grid with transmission substations and high
voltage cable networks through different stages, including the operations of planning, designing,
implementing projects, and ensuring the development of programs and operations in different
sectors.

National Grid SA |%, v ¥ =7 MOFHENE - &5t - Ehex 50, Yooy 7 o787
EEMNOHTT O NT IR B EMERIATV, FLERRDLAT =V TORELEN
& R A i R TR ERE O A X D 7212, 110~380 KV DEEMDEE & A
YT I ATV, ZOEEE L ZE R AR L, B, BRIk e ST
LDOB%E LidEiR A Ei T 5 Z LI L TEEEZ A>TV D,

The company’s mission is to run the electrical system, transmit electrical power from its
production sites to consumption centers, study the expected loads, develop plans to enhance the
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electrical system to meet the expected demand, communicate with major customers and
determine their needs and the best way to supply them with electricity. The company also
cooperates with independent producers to sign purchase and energy exchange agreements and to
represent SEC as a prime buyer of independent producers.
National Grid SA Offifix, BT AT L&iEE L, B1%EOEEMNOEEE
Z—IZikY PRENLAMEZHA L, TRFBELWZT72OIZE T 2T LojakE!r
B A RE L, FEQEE L EELIY . O LIEBED=—R %#E%E L. ZDO=—XIZ
Bl BN MAGT DT O DIRBEDHIEZIRET 5 Z LIiZH 5, 7, National Grid
SA IIMSEFE ) AEES L EITEE - TR F — SRR ARG L. ISLAERER O FE e
BAMAE & LT, MSZENAEE L OMICH IBREZHER L T 5

The plans and objectives of the company are dedicated to promoting the electricity supply,
reducing costs, and completing the national electric network. Based on these plans, throughout
2017, the company accomplished several new projects as well as enhanced ongoing projects
aimed at improving and developing the transmission networks, as well as increasing their
efficiency.

National Grid SA @&t & BiEIL, O EIEEL, a2 X N &5 & T, EoE

e 2 ek 2 2 & H‘EHEZJS‘%#%LTV% Z 9 L7-FHEIC I3 %, National Grid
SA L, 2017 Fam L, XEMAUGE - L, BICx0RE2m ELSE5 2 L2 HE
LCEEFET rY =7 bk a5 LT, WS ONOFR Ty =7 NEH B
7=

Transmission Networks: (XEX v hU—72)

Added overhead networks and ground cables to the existing networks, measuring about 8,426
km-circular, which represent 11.9% of the existing networks by the end of 2017, and these are as
follows:

BEFEDOEEFR Y BT —712. 4 8,426 F 1|2 K SERZELER & M B 28 L7,
FHICE - T 2017 FRETIZ, BEFEOEBHD 11.9%ICAHY T HEBHRABINESH
7o FDOWNHRI iuT@@D‘ﬂ?)éo

« Ultra-High Voltage 230/380 KV: adding 5,640.73 km-circular, of which 110.44 km-circular are
underground cable networks and 5,530.29 km-circular are overhead networks.
230~380 KV O & LA : 5,640.73km 28BN &7z, £DOND 110.44 km H3Hi
RS, 5,530.29 km NRZEREMR TH -7,

* High Voltage 132 KV: adding 1,609.46 km-circular, of which 355.62 km-circular are
underground cable networks and 1,253.84 km-circular are overhead networks.
132 KV O B :1,609.46 km ANBI S 4v7z, £ DN D 355.62km A3 HI R EHRL,
1,253.84 km MWARZEXER Th o7,

* High Voltage 115 KV: adding 216.88 km-circular, of which 80.67 km-circular are underground
cable networks and 136.21 km-circular are overhead networks.
115 KV O EEH : 216.88 km ABME 47z, £OHND 80.67 km 23S HIH REHEH

136.21 km MZEZELER TH -7,
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* High Voltage 110 KV: adding 958.77 km-circular, of which 145.57 km-circular are
underground cable networks and 813.2 km-circular are overhead networks.

110 KV O &EEERR  958.77 km 2B E 7=, ZTDOWND 145.57 km M HH LR,
813.2 km MNZRZZELEBH TH - 77,

Transmission Substations: (ZSEFT)

Established 65 new transmission substations with 243 new transformers with a total capacity
of 41,541 MVA.

243 B OB BIL LR (B5F 41,641 MVA) 225K % 65 7 FTOLBERHTASERIE S i,
Enhanced 12 substations by adding 22 transformers with a net capacity of 4,671 MVA and
replacing 4 transformers with a total capacity of 80 MVA.

22 HDZES (R MEEF 4,671 MVA) 23BN S 41, 4 O ER (B5F 80 MVA)
DAL EZ G, 12 » T OZEEFTORE N Mg STz,

Added 3,827 interrupters to the grid, of which 481 interrupters of voltage 230 KV or more
and 3,346 interrupters of voltage 132 KV and below.

PEEMIC 3,827 fHDOWrkiEs (interrupters) 2VEMEN7Z, ZDWNOD 481 i 230
KV UL EOFEEM, 3,346 fiiX 132 KV L FOEEH TH - 72,

Enhanced existing substations with capacitors.
WEAF OB M OE B O RES 3Rk S iz,

3.2 UAE O #

3.2.1 EANISICET 28R K& U B % B AT 44 B

(1) BATBOHR

UAE TiZ, 1L /KOAEFEIZEI L, Dubai Electricity and Water Authority (DEWA)
Abu Dhabi Water and Electr|C|ty Authority (ADEWA) Sharjah Electricity and Water Authority
(SEWA) . Federal Electricity & Water Authority (FEWA) ® 4 S OB NH - TED |

RAAIZBWTIEI DEWA 25, 7 7 Z BBV TIE ADEWA MG 21T > T\ %,

TARVX—BUR & LTI, 2017 R0, T= R0 —H#&IE 2050 (Energy Strategy 2050) |
DS, BEAFMTOD =R 7y 7Y hO T0%HIPK, 2050 4FF TIZ 40%D
B R EEERIET TV D, RRFEILICE L TlE, K31 BuUffid, Dubai Clean Energy
Strategy 2050 T, RNA ZHFUCK T H 7 ) — v g b F— 7 — U RFOHL & L,
7 ) — RV X—¥ A 2050 FEFE TITIT 5% E 52 L2 BIRICHEITTRBY, &
T4 TH H DEWA & L TH EEARME & LEM T TV DS,

® DEWA; “DEWA SUSTAINABILITY REPORT 2017”.
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(2) Bht Y 2 —ToORFRERE

RALIZENTIE, RS - =R vF —mafaka (Dubai Supreme Council of Energy)
MEERERZ R L TWD, FFEESIE. BORORE., FHHONE R OBERT 5%
R 3L X —BIHER & DL M HEE 2> TV D,

(B%) KA - X VF—KE#ES (Dubai Supreme Council of Energy) DAFE0
(BAtRE AT 2 =25kt CTRIER)

Under the visionary guidance of His Highness Sheikh Mohammed bin Rashid Al Maktoum, Vice
President and Prime Minister of the UAE, and Ruler of Dubai, the Dubai Integrated Energy
Strategy 2030 (DIES) was developed in 2010 and deployed in 2011 to set the strategic direction
of Dubai towards securing sustainable supply of energy and enhancing demand efficiency (water,
power & transportation fuel).
UAE ORIKXFFEIREFHTH Y RS HFREOE K THSH Sheikh Mohammed bin Rashid
B T oS RN ES HFED T T, =X — DR TR 72 G Ok & TR 2R D1l
(K. B M OV FHBREE) IZmlT 72 R3A OFIRH Gtz & 2 BRID 7=, TR
A A TRV —HERKK 2030)  (DIES) 7% 2010 4FEIZRE S 4L, 2011 FRICEITICR S
iz,

The Dubai Supreme Council of Energy is the governing body tasked with policy development,
planning and coordinating with concerned authorities & energy bodies to deliver new energy
sources while employing a balanced approach to protecting the environment.

RS - = F—fmafae] (DSCE) X, BREREIZMITTAT v 20TN T
T2 &2 92 & 3R, Frie =2 F—Rz Rt 572010, BERORE., FHEo
M, KOBRT 5 2 /R )L — BEE RS & DR A X D 4 A H o 7o BT R
Th b,

Vision: Dubai to be a role model to the world in energy security & efficiency.
BV a s R P RF—ORERE L DRI TR OB L 25 Z &

Mission: Support Dubai’s economic growth through secure energy supply & efficient energy use

while meeting the following environmental & sustainability objectives:

Ty va v DINOREmIZEKT S O HEEKORe rTRENE B AR 2729~ & 12 f
Fp T )L F—DOUE LR = L X —DF A B L., RS ORI
RICETDHZ &,

« Effective planning of energy sector.
TR R OB RA LR 2 LR T D,

10" Dubai Supreme Council of Energy; “about DSCE”, https://www.dubaisce.gov.ae/en/DSCE/about-dsce,
(RcAR&BE A : 2019 45 3 1 20 A)
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* Develop an integrated approach to securing energy supply and employing efficient energy
practices for the sustainable growth of Dubai.

RSA OFffe T RERFERDIZ 8 =R F— G DMk & B = L F—DH Y A
OB 0T o BB HGR 2 22 S 5.

* Ensure sustainability of energy supply while preserving environment.
BREMREZX D &I, = xuF —HiE DR TRENE 2R3 2,

« Rationalize use of energy and ensure environmental sustainability.

TRNF—HEHOEGEEEKY | BRELOFE TRErE 2 MR T 5,

* Plan and facilitate the execution of the strategic initiatives, demand management and supply
options with view of diversifying energy sources.

TRNF—JROLERAZ ST, BB A =277« 7, SREEH, K OMaTROE
RE Gt - fefEd 25,

* Set a governance framework to streamline existing energy practices across the DSCE entities
to optimize synergy and energy efficiency.

Synergy (7 v—) EHTFNLX—DRELAX D725, DSCE 4 T O4ffkic
DWTC, BEFO =V X —ICBT 2 B0 M4 % BB LT 5 72 OFIE O~ &
HRET D,

RS« TRLF—FmErbB Sl L D 2018 FIZETOT ey =7 e T a /T LD
LEa2—IlHd2=2—2V ~211“6 ;U)FF@)ﬁ ’*& LTEY., [FeFRsIIERRHE
B RBAGIZ I T DRI ORI R OHEMEIZ W THERRE ZH-TNDLHDEZ bND,

« TRNX —emEaEERIE, 2050 EFE TIZ KL OB 5% %7 ) —r « =x)L
F—THEEL, RS 2R TH—R -7y b7V U FORBERWVEFIZTHENWS TR
NA 7 Y= s LIS 20500 O BERERMICRNT, SIE R E T 5 B & R
L 7= (Al Tayer stressed that the Supreme Council of Energy continues its efforts to achieve the
objectives of the Dubai Clean Energy Strategy 2050 to produce 75% of Dubai's total power output
from clean energy and make Dubai the city with the lowest carbon footprint in the world by 2050.)

(R SA ERFBHITRENG ) (Zih > TIRFAPFHEZ 81 B G M (14%) HIET 5 Z L1
L, 477U > ~ (TWh) OEDEKIZEMR L, 89ET = OKEZKT L &It
(2. FEEATIZ BT DIRERHE B2 B L7, =3 F—imilmali S bIio, BEY
DVYA I NREGD, BENE VX Tl 5727 FHh BiFTn
% (We also managed to reduce carbon emissions by 8.1 million tonnes (14%) in line with the

11 Dubai Supreme Council of Energy; “Dubai Supreme Council of Energy reviews projects and programmes
completed in 2018, 10 February 2019, https://www.dubaisce.gov.ae/en/press-room/press-and-news/latest-
news/2019/02/dubai-supreme-council-of-energy-reviews-projects-and-programmes-completed-in-2018?

(Be#&B%E A 201943 A 20 H)
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Dubai Carbon Abatement Strategy, achieved 4 terrawatthours(TWh) of savings in electricity,
and saved 5.9 billion gallons of water as well as reduced fuel consumption in our power plants.
The Supreme Council of Energy also succeeded in increasing waste recycling rates and
awarding the project to convert waste into energy)

s RAAIZBT D7) —r - BT 4 TR iR 7o BUNETA OREMNICET 5
KEBNDOWHERIZBET 5 =7 —fHR, &HODROET=F — LI L O DL

LKFNAIZBEI T 232 F 122V Cilgam L 7= (Al Muhairbi discussed the results of water and
electricity consumption audits in government buildings, recommendations for monitoring,
evaluation of building performance, and implementation of building retrofit procedures, in line
with the Green Building Regulations in Dubai.)

322 BASHOXEEIMADEY A
LUTFIZ DEWA O 6B EE R OB ki 2 3712,

« 2017 FF D& E e (Substation) DOEATENL, 400KV : 21 W AT (R4 21 A7) | 132
KV : 236 BT (A4 222 BT . 33kV : 104 AT (B4 111 P . 11& 6.6kV :
33,763 A (R4 31,961 W) Lo TWn5b,

< EER L OECERE O (Transmission & Distribution Lines) & & i%. Z272%% (Overhead
Lines) 122\ TIX, 400kV : 1,125 km (A74* 1,125 km) . 132kV : 413 km (Hij4F
413km) 33kV:113km (Fi4 113km) T, HiH/—7 1 (Underground Cable) (2>
VT, 400KV : 23km  (FiT4E 23km) . 132KV : 1,867 km (Hi4E 1,800 km) . 33KV :
2,075km (Bi4E 2,052km) . 11&6.6kV : 30,917 km (Hi4E 29,384km) & 72> T 5,

% 72, 2017 Annual Report Dubai Demand Side Management Strategy* Ci%, =~ K - ¥
AR ~x—U A MOEEN, FREMOITMRIEOMVMALAEER LTS (LT
H)

« B —7 v — ROBFIZ W T

A HA OO OmEAR O ZEMENIEEITE < EROARTORILIE 70%(2
b7 %, R TOHAMIL 3 SORRE ISR 6D, BHFEOEWEZFITIE
E—7 R AR RS HICHY . BEPEE,. RORHNCEET D,

- AN O AABIZHONT

12 DEWA; ANNUAL STATISTICS 2017, https://www.dewa.gov.ae/en/about-dewa/about-us/dewa-
publications/annual-statistics, —(FA&BI%E H : 201943 4 20 H)

132017 Annual Report Dubai Demand Side Management Strategy,
http://tagati.ae/reports/2017/Tagati_Annual_Report_2017_Hor_En_V17-interactive.pdf,

m GRHKBMEH : 20194F3 A 20 H)
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DEWA [FHEE I AT L&A RILT D720, Av—1b - 7 U v FEIEZRE L
7o 2017 R E TIZ, DEWA OREXIRE A —F —D 48% A~ —h « A—H—I(T
RS NI, TOAY— b « A—=FZ—OFMIC LY | EHRERE ITEEOEHEEH)
MzE=F—L, BEHTLHILENAEEIZRY ., BN 5 —EXOEOFHRITEE
e E ALY A BIHAESIND L IR TWVDE, SHTIE, Av—F+« A—X
—XEMRRE K NRER, B FRREDE (PV) Y AT AL OFRIEEDE=F I
7 KOVEEOHEEB MO, KR FEOT —Z OSHIEH I T 5, [k
2%, A~— b« A—Z =X HEHE OBFHO M L, HEOHIRO 7= OITEVELOF
BOODOIER B ZbND, Av—h 27Uy NEIKTO 10 D7 v 77 A& LIF
leba e B

1) Advanced Metering Infrastructure for Electricity B&5\ D St EIREH A —H — « 4 7 T

2) Advanced Metering Infrastructure for Water /& D SCEIfREL A —H — « £ 7 F

3) Asset Management & £ 45 Fil

4) Big Data Analytics £ 7"« 57— % /3 H7

5) Distribution Automation P& H Eh{l:

6) Information Technology Infrastructure & ¥Rk 1 > 7 =

7) Security ¥ =UT ¢

8) Substation Automation 28 FE T H #i1l

9) System Integration ¥ A7 LKA

10) Telecommunication #{&E

3 HIZ4T -7~ DEWA OEECELM . ADEWA OflESHTHhH LT 7 X eliddEatt
(ADDC) L DOHMITOERAHTY ., EBAESH ClE. BAEMORIRI, v 2 DO
R EOR HA~DOELOEINH LN o T,

¥5lZ. DEWA X, Dubai Future Accelerators Programme (2195 72 £ RO EIGH) 72 H

DALAIZEE L C, FBMICED TR Y | kL DEE LT T D, PEMIM = 3L ¥ —
WEDOLE(L, ZOFTOE YR ARBICEAL THLHELER>TEY, By s T4 T4
fERT, 71y 7 Fx— D 10T, Al Z0EA L7c#iiz 72 B2 R ABARICE L CIRIER 1B
A LTV,

F72. RAA T, EXPORTEIILTEY ., DEWA [ EXPO DS ATERH L., KEx 7
A= a VOFEFEEITORHEEA LT\ 5,
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3342 KO

3.3.1 EAHTHICET 28R

(1) BA+E Y 2 —DRAFRHE

B 7 2 =28 2 RBUT, NMBUR, RFEOBEFRIEEI & LT ISR 4, BOR, FHb,
BHNZ SW TR RBOFCINBUN 23 € ORFI 2 5 25, EENOHEE TOENNY =
—F == Tl PREUFOMBUNZ TR, REFREOSADEAL TV D,

B, BORICOWTIE, PREUT & NBUN THRAR DB ZH W, Bl 213 EZAEL
FHE (ONNSM) 72 & FAFTRE= 1L X — DB A S # O E LT REUFEE TH 5 73,
FHAEFRET RV X —RERGH L (RPO) CHAMET R /LF —iEE (REC) 72L&
AR AL T — D RBOR O FATHEILINBIF TH %,

& 32 AVRENEY 2 —DEERKEA

AR R BT N B K

BUR | A (MOP), #HilEv e x | MNBUF —

¥ —4 (MNRE)
s | FFEESIT (CEA) JNESI R (SEB) —
Hiiil gL EE B B2 (CERC) MNEBIHIZE B S —

(SERCs)

¢ | PRBEEST MNE T BT N RIEEFEL

(NTPC, NHPC %) (IPP)
XE | — EEEEAL | MNEELALE REFEE
| PRfadEES | (PGCIL) MNAAFEFESHT (SLDC) | —

AT (NLDC), 1

AR SR ST

(RLDC)
Bl | — JNPBLEE AR EH

HAT) NREL; “ Indian Renewable Energy Status Report Background Report for DIREC 2010” % i fEmk (B9
&P & = 22T TFIRR)
http://mww.ren21.net/Portals/0O/documents/Resources/Indian_RE_Status_Report.pdf

(BeAeBIE H : 2019423 H 20 H)

14 NREL; “ Indian Renewable Energy Status Report Background Report for DIREC 20107,
http://www.ren21.net/Portals/0/documents/Resources/Indian_RE_Status_Report.pdf, (FHA&FE H : 2019 4E 3
H 20 H)
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http://www.ren21.net/Portals/0/documents/Resources/Indian_RE_Status_Report.pdf
http://www.ren21.net/Portals/0/documents/Resources/Indian_RE_Status_Report.pdf

(2) BiR#EAL®

2018 4= 3 A 31 HEFHOA v R+ OREHIHAEIL, I 344GW TH D, RO
B CTHAAIRKT . HAKH, T —F, JFTLTH. KEKDNPEEFEOK 80%% 5
D, FAFRET RLX—DEEIIR 200 TH D (69,022MW)

%* 33 AU FE2XTOHREXRFESEE (2018 F 3 A 31 HER)

KAOHE
Hotg " . Fa—| L., |BFAH| Kkh | BIx | &
aix AR 9 St
1%

3”:%[5 52,939.20 5,781.26 0.00 58,720.46 1,620.00 19,753.77 12,873.22 92,967.45
[iigl 70,608.62 | 10,806.49 0.00 | 81,415.11 1,840.00 7,44750 | 20,446.38 | 111,148.99
ﬁ]‘%ﬂ 45,782.02 6,473.66 761.58 | 53,017.26 3,320.00 | 11,808.03 | 34,369.28 | 102,514.57
D 27,321.64 100.00 0.00 | 27,421.64 0.00 4,942.12 1,038.40 | 33,402.16
AL B 52002 | 1,736.05 36.00 | 2,292.07 000 | 1,342.00 28256 |  3,916.63
%ﬂﬁi%[s 0.00 0.00 40.05 40.05 0.00 0.00 12.56 52.61
A4 v F

197,171.50 | 24,897.46 837.63 | 222,906.59 6,780.00 | 45,293.42 | 69,022.39 | 344,002.39
Eohn

) HALIE MW
HiAT) CEA; “All India installed capacity (MW) of power stations (As on 31. 03. 2018)” % J&\C/ERE (RO 2
= ZERMFCRIER)
http://www.cea.nic.in/reports/monthly/installedcapacity/2018/installed_capacity-03.pdf
(AR A : 2019 4E 3 7 20 H)

Mywra, 45293 1310
LA LD L LY L

Coslfignite, 192070
Vs

Total =344002 MW

M wCoaVigie WG W Diete MU s

3-1 BREANDHRKEE (2018 £ 3 A 31 HKFR)

HFT) CEA; “ GROWTH OF ELECTRICITY SECTOR IN INDIA FROM 1947-2018”,
http://www.cea.nic.in/reports/others/planning/pdm/growth_2018.pdf
(ReA&BIBE A < 2019423 H 20 A)

15 CEA,; “All India installed capacity (MW) of power stations (As on 31. 03. 2018)”,
http://www.cea.nic.in/reports/monthly/installedcapacity/2018/installed_capacity-03.pdf, (FA&FIE H : 2019 4
3H20AH)
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http://www.cea.nic.in/reports/monthly/installedcapacity/2018/installed_capacity-03.pdf
http://www.cea.nic.in/reports/others/planning/pdm/growth_2018.pdf
http://www.cea.nic.in/reports/monthly/installedcapacity/2018/installed_capacity-03.pdf

(3) BETHT R LX—BAFES

AV REFIZB LR FAENEZ XL —0EABEELEIT WD, FRENT

(CEA: Central Electricity Authority) %, 2018 fFIZ/A%K L7=[E 5 & /J5HE (NEP: National
Electricity Plan) ~Cld, 2022 4 3 H if@ﬁéi BT LF—EAREL, RIEAEN
—ATI175GW & L TW5, ZOWFUE, KEEIEE 100GW  CRAEHERER KRS EFE 4
60GW, ERAR{E BRI E - 40GW) | EU)FEE 60GW, /A A~ AF8H 10GW, /)
KIIFEESGW Th D, F£7z, 2027 43 A £ TCOFAEFRBZ X —HABIEL, %
KENR—AT2T56W & LT3,

x® 34 BEARIRIILIF—OEABE

B - k1 NG W=E =]
BAEMREBZ ALY —0O | BAAZ RLXF—0EABEZRIEREN— AT, 2022 F
BANREE (A FEUF) |3 HE Tz 175GW, 2027 423 A £ Tl 275GW &1 %,

HiFT) CEA; “National Electricity Plan” % F&|Z VERK
http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
(FAeMBE H 2019453 A 20 A)

7B, FEOBEKIZHV, BRIEERREIL 2022 4£125 479GW, 2027 4124 619GW (2
ETDHRIAALTHD, ZOBHENERIIND &, EREXRIBRE CTHA TR ED RV —
TS5 BEIE LR L2022 1213 37%. 2027 4EI2 1L 44% £ CTRIFET H L L2 5,

(All figures in MW)

LIKELY INSTALLED CAPACITY BY END OF 2021-22

RES
175.000
37%

Coal+Lignite
217,302
45%

Nuclear
10,080
2%

Hydro
51301
l 11%

| TOTAL 479418 MW

K 3-2 2022 &£ 3 AR TOERIEEELEZTDOAR

HiFT) CEA; “National Electricity Plan”,
http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
(BB H - 2019 47 3 H 20 H)

16 CEA; “National Electricity Plan”, http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
(B H ¢ 2019 4E 3 1 20 A)
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http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf

x® 35 2022FE3 ARATHDRBEEEELEZORAR

SRR RiEAE (MW) %

K7 51,301 10.7

AR+ e R 217,302 45.3

7 A 25,735 5.4

JiA7] 10,080 2.1
FAFRE= R L ¥ — 175,000 36.5
AEr 479,418 100.0

HiFT) CEA; “National Electricity Plan” % Z: {2 fERK

http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf

(M H - 20194F 3 H 20 H)

(All figures in MW)

Likely Installed capacity by end of 2026-27

Coal+Lignite
238.150

19%

RES
275.000
44%

Nuclear Hydro
16,880 63,301
3% 10%

TOTAL 6,19,066 MW ]

3-3 2027 3 AEETORBEEEELEFTOAR

HifT) CEA; “National Electricity Plan”,
http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
(AR R 2019453 A 20 A)

& 36 2027 EF3 ARBATHREETE L ZDOAR

PREHE RAFA R (MW) %
K H 63,301 10.2
R+ B 5 238,150 385
A 25,735 4.2
7] 16,880 2.7
PR TRE T R L ¥ — 275,000 44.4
At 619,066 100.0

HiF) CEA; “National Electricity Plan” % &2 %

http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf

(BB R - 20194E3 A 20 A)
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http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf

2022 A E TOHIKBIOFAEFET RV X —DF AN BIECIX, BEARNLVIEICFEEE
Mk, VEESHUE, AL S 70D, Z 0 3HURTEIT T U RETORED 5 H D 92% %
60 %, E 72 MBIOFFAFTRET R /L F—DE A HAE Tl B AEHN L WIIEIZ Maharashtra
I, Tamil Nadu JN . Andhra Pradesh /1|, Gujarat /Il Karnataka /Il Rajasthan /|, Uttar Pradesh
JIf. Madhya Pradesh Jl & 720 | 2 8 INTEILD 7T7%% Hb 5,

(All figures in GW)

REGION-WISE RE TARGET: 175GW

SR
SNNS
34%

ER
12616

7%

NER

1820

NR 751 1%

46319 0%
TOTAL17T5GW 27%

3-4 HFBRHIDBLERREIRILEF—DEABIR (2022 £F)

HifT) CEA; “National Electricity Plan”,
http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
(BRI R @ 201943 A 20 H)

PROJECTED RES INSTALLED CAPACTTY IN RE RICH STATES BY
2021-12

Madhya Pradesh

7%

Others*
23%

Uttar Pradesh
8%

0 VMuharashira
y 13%
Karnataka
8%
Tamil Nadu
Gujarat 12%
10%
Andhira Pradesh
PROJECTED RES CAPACITY 175 GW 11% *ALL OTHER

X 3-5 MAOBERTEIRILT—DEABIZE (2021-2022 &)

HiFT) CEA; “National Electricity Plan”,
http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
(RAcBB R 2019453 A 20 A)
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2008-09 A2 13,242MW Th - 7= FFAFRE= RV X — DI B4 & 1X, 2017-18 4

12 69,022MW (27 L, 10 4F[H CRrmA & 5 5 & 72 o 7=, 2008 AEREATlX, FAER
BB RALX —ORAED 9 HRNYZBIFEEDN H D TWIZD, KRB OZE AN
UL, 2018 ERFATIE, KB ENHAMRT AL T —ORMARDO S H
13 5HDBETERSTZY,

kﬁb\4VP&ﬁﬁ%f5mn$ 2027 HF-FE COFAEFRET R /L —0DE A HIE
IERRT D 720I21E, 2018 R M ORI REN O ZILENHI 2.5 7, I 4 208508
G IN W$m M T AR RET XL X — DO BAEAN KD BN 5,

45000,00
42000,00
19000.00
36000.00
11000.00
%0000,00
27000,00
24000,00

! 2100000

Lt

200910 w101 00112 01213 NI)-I‘ 201418 201516 01617 201718

CRULY 2160.48 2604.92 mn M52 Waray LN 405536 aunay 437900 aansm
uWiND e 10647 .45 1280454 16896 60 1aana 99 21042 .58 23135408 w7770 numen 14046.00
WRIOMASS  1650.43 216N 260013 "y w01 74190.23 17149 M019.7% LU Rr00.0
NUAY 8525 .01 102 46 119.68 126,08 2050 f0.50 90,58 114.08 13800
wS0LAR w2 6.00 ”wn Mn 160044 wnn o 6762.8% 1220803 2165140

Yoar

X 3-6 FEIFFER]OFAFHET R X —DRIHERDOHER

HiFT) CEA; “ GROWTH OF ELECTRICITY SECTOR IN INDIA FROM 1947-2018”,
http://www.cea.nic.in/reports/others/planning/pdm/growth_2018.pdf
(RAcMIB R 2019453 A 20 H)

(4) BEARIR LY —DERIERES

A2 RTIE, BAERMRET XL —iE A (RPO: Renewable Purchase Obligations) il
FERBASINTEY, MG FEERICK LT, HWEENEICK L T—EDLEOFAMRE

17 CEA. “ GROWTH OF ELECTRICITY SECTOR IN INDIA FROM 1947-2018”,

http://www.cea.nic.in/reports/others/planning/pdm/growth_2018.pdf
(FcHPB'EH 2019453 H 20 H)

18 PRAYAS; “INDIA’S JOURNEY TOWARDS 175 GW RENEWABLES BY 2022,
http://www.indiaenvironmentportal.org.in/files/file/India%E2%80%995%20journey%20towards%20175%20GW
%20Renewables%20by%202022.pdf

(B H ¢ 2019 4E 3 1 20 A)
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http://www.cea.nic.in/reports/others/planning/pdm/growth_2018.pdf
http://www.cea.nic.in/reports/others/planning/pdm/growth_2018.pdf
http://www.indiaenvironmentportal.org.in/files/file/India%E2%80%99s%20journey%20towards%20175%20GW%20Renewables%20by%202022.pdf
http://www.indiaenvironmentportal.org.in/files/file/India%E2%80%99s%20journey%20towards%20175%20GW%20Renewables%20by%202022.pdf

TN —DOFREEBHT T D, RPO HIIE I, FINOEIESR¥EH (DISCOM), 4 —
TUT v ADMEA (Open Access consumers), H F3EE M E 4 (Captive consumers)
WXL CEA S D,

2022 FE CTOFHERRET XL F—DEARETH D 1756GW ZZER T 572D, 1~ F
BAAITLLTO®Y | KB & IERBED RPO 23 E LT 5,

= 37 HEENEICHOIBEUMREIRILT—DEISIEIE
RPO 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22
PN 2 8.25% 9.50% 10.25% 10.25% 10.25% 10.50%
N2 2.75% 4.75% 6.75% 7.25% 8.75% 10.50%
= 11.50% 14.25% 17.00% 17.50% 19.00% 21.00%

HiFT) MoP; “Long-term growth trajectory of Renewable Purchase Obligations (RPOs) for solar and non-solar for a
period of three year i.e. 2019-20 to 2021-22 -regarding” % 3£ {Ek
https://powermin.nic.in/sites/default/files/webform/notices/RPO_trajectory_2019-
22_Order_dated_14 June_2018.pdf

(AP A : 2019423 H 20 A)

2003 FEDEHIEL 7 > a2 86 (1) (e)IESE, #INOEHHHEZEES (SERC: State
Electricity Regulatory Commissions) %, ¥ C RPO HIEZED 5, 2017-18 FIZE1T 5
F2 17 M TO RPO BAEDINE FHIMEIX 102% TH W . Kk L FERGE G5 LT-H
FENN & < #G1F Ty B D1 Rajasthan S (14.25%) . Kerala | (14.25%) . Himachal Pradesh
M (14.25%) © 3INTH Y, HEv T Tamil Nadu I (14.00%) TH 5,
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Haryana

Assam

Punjab

West Bengal
Odisha

Bihar

Jharkhand
Madhya Pradesh
Andhra Pradesh
Chattisgarh
Gujarath
Karnataka
Maharashtra
Tamil Nadu
Himachal Pradesh
Kerala
Rajasthan*

® 3-7 KBARVEKEZLDMA RPO BR

) 7Y A% MO RPO BAZITIFERGELME, H/vF % 77 RPO HAZIX4: DISCOM DV, 7'V
Z— D RPO BAZIE, T HEMNEE > TR, 2016-17 4F & [ABk O 2 FI .,

i) PRAYAS; “INDIA’S JOURNEY TOWARDS 175 GW RENEWABLES BY 20227,
http://www.indiaenvironmentportal.org.in/files/file/India%E2%80%995%20journey%20towards%20175%20
GW%20Renewables%20by%202022.pdf

(B A 2019 4E 3 1 20 A)

2015-16 H- (&M N E 7= RPO B AEAE % 25k L 72 M %, A > N%E Andaman and Nicobar
36 i (374.6%) . Meghalaya /1 (203.5%) . Karnataka /| (126.5%) . Nagaland J1| (113.2%) .
Himachal Pradesh /11 (111.8%) . Andhra Pradesh /Il (103.4%) @ 6 M T&H - 7=,
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http://www.indiaenvironmentportal.org.in/files/file/India%E2%80%99s%20journey%20towards%20175%20GW%20Renewables%20by%202022.pdf
http://www.indiaenvironmentportal.org.in/files/file/India%E2%80%99s%20journey%20towards%20175%20GW%20Renewables%20by%202022.pdf

3 3-8 2015-16 =B+ 5 MBI RPO MESFEHR

2015-164F-D

Murs [ | RRdt Tapgt | B | mrw RPODT
0

A”?\I"’Eir;f‘”d 127| 1.15% 2.80% | 3.95% | 374.6%
Meghalaya 3242 | 0.40% 0.60% | 1.00% | 203.5%
Karnataka 77605 | 0.25% | 10.00% | 10.25% | 126.5% |Above
Nagaland 980 | 0.25% 7.75% 8.00% | 113.2% | 100%
;','ggg:ﬂ' 14037 | 0.25% | 12.00% | 12.25% | 111.8%
Andhra Pradesh 60087 | 0.25% 4.75% 5.00% | 103.4%

Tamil Nadu 103816 | 2.00% 9.00% | 11.00% | 81.7%
Maharashtra 150571 | 0.50% 850% | 9.00% | 79.4%
Rajasthan 73394 | 2.50% 8.90% | 11.40% | 78.9%

Gujarat 105230 | 1.75% 8.25% | 10.00% | 76.1% | etween
Haryana 48466 | 1.00% 2.75% | 3.75% | 73.9%

Madhya 60-100%
Pradoah 58890 | 1.00% 6.00% | 7.00% | 70.6%
Chhattisgarh 23614 | 1.00% 6.25% | 7.25% | 70.2%

Punjab 54820 | 0.19% 3.81% | 4.00% | 67.2%
Uttarakhand 13054 | 0.30% 9.00% | 9.30% | 57.9%

West Bengal 52607 | 0.25% 5.25% | 5.50% | 55.6%
Lakshadweep 52| 1.15% 2.80% | 3.95% | 50.0%

Kerala 24769 | 0.25% 4.85% | 5.10% | 49.0%

Mizoram 699 | 0.25% 8.75% | 9.00% | 43.9%

Uttar Pradesh 124074 | 1.00% 500% | 6.00% | 43.0%

Tripura 1502 | 1.15% 1.85% 3.00% | 41.0%
Telangana 50842 | 0.25% 475% | 5.00% | 40.4%
A;t‘;jg:ﬁ' 755 | 0.20% 6.80% | 7.00% | 34.9%

Odisha 30231| 0.30% 6.70% | 7.00% | 20.5%
Puducherry 2579 | 1.15% 280% | 3.95% | 15.7% | Lessthan
Jammu & 23612 | 2.00% 7.00% | 9.00% | 14.3% 60%
Kashmir

Assam 9760 | 0.25% 6.75% | 7.00% | 13.3%

Bihar 23608 | 1.25% 425% | 550% | 12.7%

Delhi 25820 | 0.35% 8.65% | 9.00% | 5.5%
Chandigarh 1561 | 1.15% 2.80% 3.95% 5.5%

Daman & Diu 2223 | 1.15% 2.80% | 3.95% | 4.8%

Jharkhand 21693 | 1.00% 3.00% | 4.00% | 2.3%
Dad?_iraf‘/e'\l'iagar 5691 | 1.15% 2.80% | 3.95% | 0.2%

Goa 4246 | 1.15% 2.80% | 3.95% | 0.0%

Manipur 1125 | 0.25% 4.75% 5.00% 0.0%

HiFT) MNRE; “Agenda Note for National Review Meeting of State Principal Secretaries and State Nodal Agencies
of Renewable Energy on 23rd and 24th January 2017-New Delhi” % Z:(Z 1ERK
https://solarrooftop.gov.in/notification/Notification-09012017.pdf

(ReA&BIBE A < 2019423 H 20 A)
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RPO OFH % A ) BLEFEL I, B H CHAEMRT RLX —FERMHOE A, ML
sEE ¥ (IPP: Independent Power Producer) 7>5 O IR, IPP I L EE I N
AR RNV X—ENZ BTSN D BARBE= /L X —FE#E (REC: Renewable
Energy Certificate) # A3 25 Z & T, RPO ODFEHEITEZT D,

ZDH b, REC X, T THREIFIRETH Y | AR RV X —DIEFEFR TR L
T, PRt ERSFT (NLDC: National Load Dispatch center) 73%174 5, FIT (Feed-in
Tariff) #ilEE 72 I K 2 EEBRE L2 BB EE AT O 5. REC ORGEILZ T
BV, RPO EABIEA R TE oA, 2003 FEDOENERE 7 > a2 142 12
EoEEEZTHZ L LD,

& 39 RECA*H=XL

I5H AE
REC D Hf7 1REC = IMWh
PO TERantr ST/ MNRE (2 X 0 JE S U7 R R T
A IR ¥47# 1095 HE T
BT Y — 1. Kt REC
2. FERFGE REC
e 0 F AR XL —REFES, IEFHEHE (DISCOM)

1. RPO F# 5% &1 5 #%E5 (DISCOM, CPP, OA 1H#:3)
2. HEMARSINE

BEl77 v N7+ —24 CERE 2HUE L7-7E ) DAZHLD Fr

51 oo JE 1 i 7 DK H

ERATHLS | e OMEH AA]

B2 A~ 1 BIOIREED I, [Fl—FEE T OBEEAES 1A A

RPO EHAREM DA D | KB5E RECs : Rs. 2,400/MWh
~F V7 ¢ (Forbearance | 3EKE5t: RECs : Rs. 3,000/MWh
price)
FARHERS ik (Floor price) | XMt RECs : Rs 1,000/MWh
FEKB5YE RECs @ Rs 1,000/MWh
HiAT) National Load Dispatch Centre; « Renewable Energy Certificate Mechanism in India” % 32 /ERE  (BIFRTE
T & ZZERF THRIER)
https://posoco.in/wp-content/uploads/2018/08/REC_REPORT_17082018_fPRINT.pdf
(ReA&BIBE A : 2019423 H 20 A)
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https://posoco.in/wp-content/uploads/2018/08/REC_REPORT_17082018_fPRINT.pdf（閲覧日：2019年1月21日
https://posoco.in/wp-content/uploads/2018/08/REC_REPORT_17082018_fPRINT.pdf（閲覧日：2019年1月21日

REC 5| &IZLL T D@ TH D,

% 3-10 REC OEE|Z

(2018 £ 9 A 10 B R)

RERE | BRA=E | B0 REC# (1¥7A)
(MW) (MW) 9 MK No. of RECs (in Cr)
Accredited | Registered No. of RITE 5| B2 HTE
Capacity | Capacity Projects & HH &*E | Inventory
Registered Issued Traded Self
Retained
FERBE 3,906 3,240 550 4.04 3.68 0.16 0.19
ﬁ]]/:
NS 746 743 362 0.82 0.59 0.088 0.22
Al 4,652 3,983 912 4.86 4.19 0.17 0.42
HIAT) Indian Energy Exchange (September 2018) 7% JEIZ/ERE (BAMREE AT 2 = ZEMHBF CTHIER)

https://www.iexindia.com/Uploads/Presentation/20_09_2018IEX_REC.pdf

(R H : 2019453 A 20 H)
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https://www.iexindia.com/Uploads/Presentation/20_09_2018IEX_REC.pdf（閲覧日：2019年1月7日
https://www.iexindia.com/Uploads/Presentation/20_09_2018IEX_REC.pdf（閲覧日：2019年1月7日

332 EXEBEHDIERK

DAY FOEBVRAT L

1990 FEROWIGH, A > ROEERKCITACHT g, BEH g, famis, Lo, B
Fl gD 5 Mk TR D JEBE A FF O IERIBIRKL TH - 7223, “One Nation-One Grid-
One Frequency” @ B2 = > O F THUBMISRAE O [RIHHE R 2382~ 2013 4F 12 A I1ZiE 1 &~
Fa+T, —EH, =R, —BEEORTNIAR S LIz 1,

Oclober 1991
East and Nodheast
synchronzed

el

3-8 42 FDEBRHKOHEE

HiFT) POSOCO; “ UTILIZING SYNCHROPHASORS FOR INTEGRATED OPERATION OF EHVAC & HVDC
IN INDIAN POWER SYSTEM”, https://www.naspi.org/sites/default/files/2017-
03/01_Shukla_NASP1%20EHVAC%20HVDC%20Intereaction__20170322.pdf
(AR R 2019453 A 20 A)

A ¥ ROEBRMIL, 5 DO BEAHIBCRAE (LE, BB, 7EE, L3, Ei) (1
SPITEY | AT 50H: T—ETH D, A v FTIIMNHEEERFIL. BEEEA
t# % PGCIL (Power Grid Corporation of India Limited) 237 L CE Y., INNEER
ik, INEBADNFTA LTV 5D,

19 PGCIL 7 = 7% A b; “One Nation-One Grid”,
https://www.powergridindia.com/one-nation-one-grid
(B H ¢ 2019 4E 3 1 20 A)
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2019 4F 2 A 28 H IS C LB T 2R T 151,507 ckt. kms T v . 3512 800/765KkV,
400KV, 220kV DO#EE I+ AC (EHVAC) # L +500 kV @&+ DC (HVDC) #23FIH &1
TWn5 2

% 311 4AVFDEERM (201945 2 A 28 HER)

15H #iE
A RTEEHE (ckt. kms) 151,507
AT (F 1) 239
EERKE (MVA) 355,029

HAT PGCIL 7 =74 b; “Company Overview”, % J&(Z 1Bk
https://www.powergridindia.com/company-overview-0
(ReA&BTEH < 201943 H 20 H)

20 PGCIL 7 = 7 # A ; “Company Overview”,
https://www.powergridindia.com/company-overview-0
(BAeBIB R 2019453 A 20 H)
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INTER-REGIONAL LINKS

LEGEND

765kV HVDC (B-to-B) HVDC (Bipole)

- ==

PO AR EXISTING ca ==l
12thPlanEnd -——- e % %) ==

13thPlanEnd - ——- =+« = =4

3-9 A2 FOMEEERKR

HiFT) CEA,; “ Perspective Transmission Plan for Twenty Years (2014-2034)”,

http://www.cea.nic.in/reports/committee/scm/allindia/notices/3rd_report.pdf
(B A 2019 4 3 7 20 A)

A v ROINEEERMOFEIT, 2015 FLIED 3 FM TKRIBICIRKL TH Y | 2017
H 3 HIF R T 72,250MW £ THEK T2 RIAHRTH D,
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x 312 A2 FOMEEERKOETE (MW)

BT /HR ER/INER | ER- | WRNR | ERSR | WRSR ER- [ &af
-NR WR NER

2013 4% 3 J] 12,130 | 4,390 6,220 3,630 1,520 1,260 | 29,150
2014 43 A 14230 | 6,490 8,720 3,630 3,620 1,260 | 37,950
2015 4% 3 J] 14,230 | 10,690 8,720 3,630 720 2,860 | 45,850
2016 4% 3 A 17,330 | 12,790 | 12,920 3,630 7,920 2,860 | 57,450
201743 /] 23930 | 12,790 | 16,920 7,830 7,920 2,860 | 72,250
(T HIfiE)

7E) ER : BUMHbEE, NER : LI, NR - AL, WR @ 7EEHE, SR @ mE i
H{FT) MOP; “ Planning and Implementation of Transmission Projects by Power Grid Corporation of India Limited
and Grid Management by Power System Operation Corporation Limited”, % J&IZ{ERk (BfRfE T2 =2
WFCHIFR) http://164.100.47.193/Isscommittee/Public%20Undertakings/16_Public_Undertakings_20.pdf
(BcHeBIBE A 2019423 4 20 H)

A v ROEEZMIT, BMMEORR—)L, T—H RN 757522 HRLTWD,
2016 FEWE ST A ¥ FITR/3— /L2 300MW DFE S ZiliiH . 7 — % o265 1400MW
DEHZEAN. N7 TF 2 213K 500MW OES ZfaH LT\ 24,

Nepal
Over 18 links of 182/90/11 KV Bhutan
J‘ Radhal lods with Nupal
A Newof 800 W,
.f \(p’ Nt wnport by Negsl 000 MW by ) [} 0:-. o 220 W,
offv‘ 2 N ol 102 W
Tols 1020 MW, Chubdie.
B30 MW, Kurichar 60 MW,
Upto 1400 MW import by India Mt imprart by rnille
lndia Bangladesh
400 WY AC e Bakinrem par
(rrela) miwd Bhotuim sre
(Darfadash) with
GOO MW WVOC & b stet lon
" Bheram
Upto 500 MW export by India = o "

Bangladesh participating in the Indian Electricity Market

3-10 EERMOEEER

HiFT) POSOCO v = 71 |; “Origin”, https://posoco.in/about-us/origin/
(B H ¢ 2019 4E 3 1 20 A)

2L CERC; “Draft Central Electricity Regulatory Commission (Cross Border Trade of Electricity)
Regulations, 20177,
http://www.cercind.gov.in/2017/draft_reg/Expl7.pdf
(KB : 2019453 A 20 H)
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(2 EXBLVATLDER - EE2

AV ROENT AT AF, BHEK, RO, dCEttek, vaE, bdHs,
FE TR HIIE D 5 SOHIEANFEH SN TS, 1 > RO REGERSHT (NLDC: National
Load Dispatch Centre) (%, B# CTH DT U —ICKEINTE Y, FHIKICERE ST

At 5 T O MG E l541\F9T(RLDC Regional Load Dispatch Centre) Z B5t7 L T\ 5,
RLDC I&. %z BV AT LOWEEMN ZMFEICT DD DM E 72
V. RktiEHOE ffﬁ’?JJIIF'ﬁ%Eﬁ/XTAO)ﬁ*E‘Eﬁfi%%b@b HiTIB N C D f i 75 F HiE
LR B R Y95, 7o, NLDC & RLDC i, [EEXBEAMTH S PGCIL 24t
DEIRFEASE (POSOCO: Power System Operation Corporation Limited) 7233 = L C
Wh,

RLDC DZE FiZid, At 33 2o MAa#EFE ST (SLDC: State Load Dispatch Centre)
DEEINTEY . YEMNIBTDEN AT AOERA ZHEICT 5720 0OHFSH
fik & 72 %5, SLDC &, M TR & Tk —8, RMEBH O, INKRHE TOXRER

DFeEkZHH 5, SLDC 1%, R#HE LINBICED N7 Y v Fa— RIZiEn, MR
2 RN OREFHNTIEA T 5,

SLDC DA TFIZiX, &7 51 oK 4G ETE ST (ALDC: Area Load Dispatch
Centre/LDC’s) NEEINTEL, IR L L TORMEEEMH S, I HITEDOAETIC
1X. 91800 AT D EfE Z — X b=~ k (RTU: Remote Terminal Unit) 7234 S 41T
W5,

22 GIZ; “Detailed project report for establishment of renewable energy management centres (REMC)”,
https://mnre.gov.in/file-manager/UserFiles/draft-dpr-rmcs.pdf
(kB R < 201943 A 20 H)
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Indian control conter hierarchy

311 A 2 FOWRBEERFTOMBERE

HAT)  (£X) POSOCO ¥ =791 b; “Origin”. https://posoco.in/about-us/origin/
(Be#eBI% A @ 201943 A 20 H)
(X)) GIZ; “Detailed project report for establishment of renewable energy management centres
(REMC)”, https://mnre.gov.in/file-manager/UserFiles/draft-dpr-rmcs.pdf
(BB R : 201943 A 20 A)

333 FHMRUVEESF
A2 ROESET7 2 —ON, FHEE OGREZ LI T IR T,

1) BHRKEOHRRK =

A 2 R TIL, 4 DISCOM DOFFHFEIIKIT HEAMAGEHE DfRtE %2, CEA 3MEd—

MY D TARLTWD, £OH TIHEMOEERE (SAIFL: System Average
Interruption Frequency Index) M OMEH 15 FERFf# (SAIDI: System Average Interruption
Duration Index) 23FR# SN TEH Y, SAIDI T DWW T, 11kV LLEOFE¥EEIT &, H#E
FEFITHrn T 5

PLTIZ, 2016-2017 4E DA > RO MR D SAIGH, SAIDI (11kV LA EDFEZERIT ., 18
BEFT) ORKMER OR/MEZFT, 728, 7 U —liNO BB %5 o B o
AT SN TR L P, Ml = & ICERORY b 5. 72, ALHHOF — 213
RN 7,

SAIFI IZ DWW TIE, AL sk Clrdf R CTHERK 8 Al & | ikt & kb U CHE R RIS
IR, —J7 . HES R OSSO —5TIX—H 1 B EoEER AT L T\ 2

23 CEA,; “RELIABILITY INDEX OF THE CITIES /TOWNS/VILLAGES - DISCOM WISE YEAR 2016-2017"%
BN = 2T ERL
http://www.cea.nic.in/reports/annual/pfam/rel_ind-2017.pdf
(B A : 2019 45 3 7§ 20 A)
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EbHY ., HBBGER RSN EMRFAZ L, F72, SAIDIIZOWTIE, 11kV L EopESE
AU, AL C I RCR AT 408 73 & | il i & beae LSRRI I VAR R TRy, —
J7. FEED & TR O & Hl L C O RRITHFER R N R VMER D D B, FIRRIS,
WEH T T, PRI IS BRI ORI AN R, (SRR R & (5 REIRE R 13 g
EDEPREVH AR E L TENIHGOEBEIC OV TISREORMDH D &R D,

X 3-13 /1UFOEERHEEREERM (2016-2017 &)

SAIFI SAIDI SAIDI
FREEERH 11kV L EDEMEE | HEZERITEMESE
(El/£) BRE (/%) BrfE (9/4F)
iz (EIZE%) /)N KR 45837 5 o2 5§37 &
AL (47) 0.37 8.26 0.03 408.91 NA NA
VEEs (70) 0.04 61.80 46.00 | 2621.44 26.28 3455.41
FAES (219) 0.64 | 1408.00 6.28 | 274060.00 0.00 | 238793.00
HUES (81) 20.21 403.33 | 524.89 | 12756.60 NA NA
L3 (0) NA NA NA NA NA NA

HiFT) CEA; “RELIABILITY INDEX OF THE CITIES /TOWNS/VILLAGES - DISCOM WISE YEAR 2016-
20177 % BT HERR (BIFREFT & = 2ER I TFIER)
http://www.cea.nic.in/reports/annual/pfam/rel_ind-2017.pdf

(AP A : 2019423 H 20 A)
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214> FIZBITHRENTE
D A v RCBITBTFHHDSHE
A RIZBFD TP, LTo®Ey pfHEasihd,

Unit Commdiment,
Ceneration D2y Ahead Scheduling
. Show Rescheduling  /
Inertial Tertiary /
g Primary Secondary  Fast Tertiary /
B Continuum to
g adequacy, portfolio
5 halancing, market
— Ti
me
Response = Inertial Primary Secondary Fast Tertlary Slow Tertiary Generation Unit Commitment
AttributdV Roschoduling/Market
Time Firstfowsecs | Fewsoc - Smin | 30s-15min 5 <30 min > 15— 60 min > 60 min Hours/ day-ahead
Quantum = 10000 MW /e ~ 4000 MW ~ 4000 MW = 1000 MW ~ 8000-5000 MW Load Generation Load Generation
Balence Balance
Local / LOC Local Local NLDC / RLDC NLDC NLDC / SLoC HLDC / SLDC RLDC / SLoC
I/ A Automatic Automatic Automatic Manual Manual Manual Manual
[« d/ D d Decentrakired Contrallzed Contratlzed Contralized/ Decentralized Decentralized
Decentralized Decentralized
Code / IEGC / CEA IEGC / CEA Roadmap on Ancillary Ancillary Regulations IEGC IEGC
Order Standard (?) Standord Reserves fegulations
Paid / Mandsted Mandated Mandated Paid Paid Pad Paid Paid
| Regulated / Market Regulated Roguiated Regulated Aegulated Regutated / Market | Regulated / Market | Regulatod / Market
ol Existing Partly Existing Yet to start Yet to start Existing Existing Existing

K 3-12 FHIDHE (RF—LHK)

HifT) CERC; “Discussion Paper on Re-designing Ancillary Services Mechanism in India”,
http://www.cercind.gov.in/2018/draft_reg/DP.pdf
(BB R : 201943 A 20 H)
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= 3-14 FlEIOODEE

5 B ] EAE E3pEdiie
H #hEEsHlE (FGMO:
Free governor mode of
— IR T 7] ” operation) —R T 711X, IEGC 12T
_ HF>~30 B RSO -
Primary reserve HFREERHIE (RGMO: | BUE ST b,
Restricted governor mode
of operation)
R HEREHIE (AGC: | Automatic Generation
Secondary 15~30 %> Automatic Generation Control (AGC) D731 1 v
Reserve Control) AR/ 2= Y ]
Reserves Regulation
ZWR TS o Ancillary Services (RRAS)
Tertiary reserve By~ 2 &V,
F-E) T OHIE 2 FE i,
HiFT) CERC; "REPORT OF THE COMMITTEE ON SPINNING RESERVE”#% LI fERK  (BEIR T 2 = ZERa A

THIER)
http://www.cercind.gov.in/2015/orders/Annexure-%20SpinningReseves.pdf
(kBB R < 2019 4E3 A 20 A)

CERC {2 & » THE®D b7 455 e O U O T 7 D4 BEE T LT 0@ v, AEH,
PEIR, BT COMERENKE N,
& 3-15 HEAIDFHEADOLEE

FiEA (MW)

i (Region) —¥& (Primary) Ik (Secondary) =k (Tertiary)

468 (North) — 800 1,658
PEES (West) — 800 1,353
FAES (South) — 1,000 1,343
A (East) — 660 857
HALES (North East) — 363 65
4 > F4+4 (All India) 4,000 3,623 5,276

HFT) POSOCO; “Power System Operation and Ancillary Services” % J&(Z/ER% (BAMRE AT 2 ZZEH M CTHRIaR)
https://www.iitk.ac.in/ime/anoops/FOR-17/FOR-
17%20photos/PPTs/II TK%200utreach%20Centre%20Day%203/R2%20Presentation%2011T%20Kanpur%20
Dec%202017.pdf
(ReA&BIBE A < 2019423 H 20 A)

@ 7vi5—HY—FR (RRAS) OEE

A RIZBTF LT T ) = —EXTH% Reserves Regulation Ancillary Services

(RRAS) %, 2015 4z Je7E /) Bifi| Z: B4 (CERC: Central Electricity Regulation

Commission) (Z & 0 #lE S4u, 2016 4 3 HIZBRMAE I L7z, £ O BE, BB OMER: &
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EFERCRADIRMERIEETH 5,

RS (Nodal Agency) T % Hikufa @ HE 4 AT (NLDC: National Load Dispatch Center)
23, Hug#AEFE (RLDC: Reginal Load Dispatch Centre) #i# L C, 7> v 7 U —H%—t
2ZDEMFE L7 | S JEREHE (50.05Hz i) F 72 IR (49.90Hz & FEI %) 23
5 3 PL EREWTE A0, MR RGBSR L TN T U ADERI D AR DY & D BRI
RRAS Z%&+ 5, 727 U —H%—ERCE, FENMEGE A5 2 & CREEDMK
T 555188 5 LI (Regulation up) & . iGN FEE A EAl5 = & TR
D EFT 551238895 NI FH%E  (Regulation down) 723% %,

BB, BREEN CERCICZEVHEINTWS, £ v R+ 70 DINMFEFHN
RRAS 7' 1,31 #— (RRASprovider) & L CT7 > v 7 U —H—E AT 25 2 L35
BT onThy, BREOLEFHEX—ZATDOAY v b —F—TREZIND,
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3-13 RRAS M7 0O—

HiFT) CERC; “Explanatory memorandum on introduction of ancillary services in India”,
http://Awww.cercind.gov.in/2015/draft_reg/Ancillary_Services.pdf
(B H : 2019 4E 3 H 20 H)

39


http://www.cercind.gov.in/2015/draft_reg/Ancillary_Services.pdf

* Despatch & Withdrawal
Instructions through RLDCs by
N " y Nodal Age

* Fixed charge, Varlable charge and Agency

any other statutory charges for Nodal o1\ Ihices

rporation of instructions in
merit order dispatch — Monthly Agency the Schedules of RRAS
basis \ Providers and respective VAE
My

* Preparation of RRAS Providers d :

RRAS

Provider

Fixed charge, Variable charge and any other
statutory charges

K 3-14 RRAS 7O/ #—¢& RPC DEELEE

HifT) POSOCO; “Power System Operation and Ancillary Services”,
https://www.iitk.ac.in/ime/anoops/FOR-17/FOR-
17%20photos/PPTs/II TK%200utreach%20Centre%20Day%203/R2%20Presentation%2011 T%20Kanpur%20
Dec%202017.pdf
(BeH#<BI% R @ 201943 A 20 H)
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% 3-16 RRAS D& B DERE

HBe &2
RLDCs #@U7-, MEITOT T U —H—EZADFEFT
B TH 5,
FEOENE 2ot NEBEEFTDO AV v A —F — %k
- NZAERR L., T4 ARy FORBAET S,
A TS A BN AERR T A ANy KENAERT

(NLDC: National Load
Dispatch Centre)

VIFOHESNATHEIC, EIFFH% (Regulationup) &
T (Regulation down) ?D7=H? RRAS 7' /34 X —%
EHT 5,

72 /RGBSR D B B EITCEERFR, AfTOH)
., ERE OB, BEOTIE OKNFEESAH KK TIFHE
DOREEE ) | R —T T m—

HssAs B4R T AT
(RLDC: Regional Load
Dispatch Centre)

T ) == RAORFEELIT I,

INFG RS PT
(SLDC: State Load
Dispatch Centre)

IMNTDOT v T ) —Hh—E ADOFEITHEEETH 5,

RRAS 7' /A & —

RRAS 7' m /3o X —@OE{: %73 D%, CERC |ZLVE
TTEHENRE SN TV AINEIREFEE TH D,
AW BEB i (EEE, ZEE. £ oOfth CERC HLEIC

(RRAS provider) i T 1) % RPC (4T 5.

RLDC 7> bR ST EAR OB E FATT 5,

RRAS 7'/ A X —bigH Sz HIROEH % eI i 2=
A EIEER KHEOT VTV = — B RADRAT Y a— LV EERT

(RPC: Regional Power
Committee)

%
IR T RRAS O #1T 9. F7-. Ancillary Services
Statement % {ERK 3 5,

HiAT) CERC; “Explanatory memorandum on introduction of ancillary services in India” % J&\21ERE (RBAR T 2
= ZERAECTIER)
http://www.cercind.gov.in/2015/draft_reg/Ancillary_Services.pdf
(RA&HEE A 2 2019 45 3 1 20 A)

LIFIZ, RRAS —EADF /A X —T L OF4 %7779, 2019 4£ 1 H 16 B D
2019 4£ 2 7 15 H £ TOHIM TIL. RRAS 7131 Z—#% 70, RRAS DG L 72 5%
A EILEFHT57.9GW, 8= X kO mfEi Rs.12.72/MWh  (Anta Gas Power Project
LF (NR)) . #fxZfEl% Rs1.16/MWh (SIPAT TPS Stg-1 (WR)) T®H %,

41


http://www.cercind.gov.in/2015/draft_reg/Ancillary_Services.pdf

% 3-17 RRASH—EXRTONAF—TLD#< (20195 1A 16 B~2H 158)

- A Installed Fixed cost | Variable Ramp Up |Ramp Down mﬁmfﬂi'
RRAS Provider Name Region Capacity ) cost (MW/Block) | (MW/Block)
No |  $pxFmA—y—s e | aw) | PN | poicanan) 5o | sus | MW
whggk | TR gy | 7o | opor [T
1 [AGTPP - Agartala® AR 130 172.1 159.8 8 8 70
2 |AGBPP - Kathalguri AR 291 199.5 214.8 34 34 264
3 [BongaigaonGTPP AR 250 271.42 301.9 15 15 138
Total Installed Capacity AR 671
4 |Talcher STPS — | ER 1000 96.4 158.4 48 48 518
5 [Nabinagar Thermal Power Project ER 500 242.6 180 40 40 275
6 [Barh TPS ER 1320 186.5 215.9 90 90 684
7 |Kahalgaon STPS - 1I ER 1500 109.8 220.1 113 113 778
8 [Farakka STPS - T& Il ER 1600 83.5 224.9 120 120 823
9 [Farakka STPS - Il ER 500 150.4 2255 38 38 259
10 [Kahalgaon STPS - | ER 840 106.5 230.2 90 90 421
11 [MTPS Stage-II ER 390 234.9 248.8 30 30 195
Total Installed Capacity ER 7650
12 |Singrauli STPS NR 2000 65.7 137.1 135 197 1400
13 |Rihand TPS Stage - Il NR 1000 71.2 138.4 100 150 518
14 [Rihand TPS Stage - | NR 1000 85.8 140.6 100 150 507
15 [Rihand TPS Stage - Ill NR 1000 145.6 141.5 100 150 518
16 [Unchahar TPS Stage - IV NR 500 165.1 284.3 35 35 275
17 [Unchahar TPS Stage - | NR 420 109.6 307.2 30 30 210
18 |Unchahar TPS Stage - Il NR 420 101.3 307.2 30 30 210
19 |Unchahar TPS Stage - IlI NR 210 136.4 307.2 15 15 105
20 [Auralya Gas Power Project GF NR 663 64.2 322.6 138 138 356
21 [|Anta Gas Power Project GF NR 419 71.7 325 225 225 225
22 |Dadri Gas Power Project GF NR 830 58.2 333.7 50 50 445
23 [Dadri TPS Stage - Il NR 980 145 341.4 100 100 509
24 [Indra Gandhi STPS NR 1500 162.8 345.7 150 150 782
25 |Dadri TPS Stage - | NR 840 98.7 364.1 80 80 422
26 |Anta Gas Power Project RF NR 419 71.7 885.7 225 225 225
27 |Dadri Gas Power Project RF NR 830 58.2 890.9 50 50 445
28 |Auralya Gas Power Project RF NR 663 64.2 934.7 138 138 356
29 [Dadri Gas Power Project LF NR 830 58.2 1240 50 50 445
30 [Auraiya Gas Power Project LF NR 663 64.2 1255.3 138 138 356
31 [Anta Gas Power Project LF NR 419 71.7 1271.6 225 225 225
Total Installed Capacity 11782
32 |Talcher STPS - 1I SR 2000 72.1 157.4 150 150 1037
33 |NLC TPS - | Exp SR 420 102.5 236.3 36 45 211
34 |NLC TPS - Il Exp SR 500 234.7 236.8 36 27 248
35 [Ramagundam STPS - Il SR 500 77.6 251.1 50 50 259
36 [NLC TPS — | SR 630 80.5 255.7 54 68 312
37[NLC TPS —1I SR 840 83.4 255.7 72 90 416
38 [Ramagundam STPS - 1 & I SR 2100 73.2 257.4 210 210 1078
39 [Simhadri STPS -1 SR 1000 95.1 277.4 100 100 521
40 [Simhadri STPS - 1l SR 1000 153.3 277.9 100 100 521
41 [NTPL - Tuticorin TPS SR 1000 156.2 305.4 75 75 516
42 INTECL - Vallur TPS SR 1500 178.4 373.2 113 113 770
43 |Kudgi STPS | SR 2400 155.2 385.2 180 180 1244
Total Installed Capacity SR 13890
44 |SIPAT TPS Stg-I WR 1980 131.54 116 90 90 1026
45 [SIPAT TPS Stg-II WR 1000 124.87 120.3 69 69 518
46 |Korba STPS STG (11I) WR 500 139.6 129.7 30 30 256
47 |Korba STPS STG (1 & II) WR 2100 68.9 131.5 135 135 820
48 |Sasan Power Ltd WR 3960 17 131.7 180 180 2400
49 [Vindhyachal-11I WR 1000 105.5 140.2 70 70 518
50 [Vindhyachal-II WR 1000 70.1 140.6 70 70 518
51 |Vindhyachal-IV WR 1000 158 140.6 70 70 518
52 |Vindhyachal-V WR 500 168.65 141.2 35 35 256
53 [Vindhyachal-I WR 1260 86.4 150.1 90 90 631
54 [Costal Gujarat Power Ltd WR 4150 90.31 179.65 150 150 2090
55 [Ratnagiri Gas & Power Pvt Ltd GF WR 663.54 130 249.0 300 300 354
56 |[Gandhar Gas Power Project GF WR 657.39 105.7 258.9 293 293 354
57 [Kawas Gas Power Project GF WR 656.2 85.4 262.5 208 208 352
58 lclt'I!;PC—SAIL Power Company Pvt. WR 500 172.5 264.5 30 30 250
59 [Mouda STPP Stage-I WR 1000 189.4 277 70 70 518
60 [Mouda STPP Stage-II WR 1320 142.2 283.4 70 70 686
61 (Naig('i\?ar Gas Power Project WR 657.39 105.7 288.1 293 293 354
62 [Kawas Gas Power Project NAPM WR 656.2 85.4 288.6 208 208 352
63 [Ratnagiri Gas & Power Pvt Ltd IR WR 540 130 407.0 300 300 288
64 |RGPPL-Maharashtra WR 68 130 407.0 300 300 36
65 [RGPPL-Others WR 32 130 407.0 300 300 17
66 golap%r Super Thermal Power WR 660 215.6 418.9 30 30 343
rojeci
67 RatJnagiri Gas & Power Pvt Ltd RF WR 1122 130 465.0 300 300 354
68 [Gandhar Gas Power Project RF WR 657.39 105.7 739.2 293 293 354
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69 [Kawas Gas Power Project RF WR 656.2 85.4 747.5 208 208 352
70 |[Kawas Gas Power Project LF WR 656.2 85.4 1115.5 208 208 352
Total Installed Capacity WR 23907

HiT) POSOCO; “RRAS Provider Rate 16th January 2019 to 15th February 20197,

https://posoco.in/download/rras-providers-rate-from-16th-jan19-to-15th-feb19/?wpdmdl=21301
(B H @ 2019 4E 3 H 20 A)

Ty T ) == ROBBEY TH 5 2016 4E 4 A LI, 2018 424 H £ TO LM
#% (Regulation up) @ fx KAEIE 3,746MW., T 17 74 (Regulation down) ™ i KAE 1% 2,366MW
ThoT-,

LR - B T

- S - S - T - - - - - T - - -
FRIEREERRAIRERI R0 B

3-15 RRASDT 4 R/NyF (2016 F4 A~20184F 4 B)

HifT) CERC; “Discussion with central hydro generators on implementation of hydro as FRAS”,

http://www.forumofregulators.gov.in/Data/Meetings/Minutes/TC/21.pdf
(BRI R @ 201943 A 20 H)

RRAS DT f ANy FRHALTZERERE LT, RIF#% (Regulation up) Tid#
BER, FEXRG, oM, RERBOIETRZE R LS BT b, —h., N

(Regulation down) ~Ci, )8 B E, #EECER, RERULONETRIZ 1N i Hivi,
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https://posoco.in/download/rras-providers-rate-from-16th-jan19-to-15th-feb19/?wpdmdl=21301

Number of RRAS 'Up' Instructions Number of RRAS 'Down' Instructions

(Based on Triggering Criteria) (Based on Triggering Criteria)
141 195 R S RN LI W Latrerm wedtlee condfame

l

* Gararating wol 3t travimsan e

Salage
* Drand 2f kec e
 Toend f Nat-load mat
# Loop Sxwn lnsding 42 tongmetion
 Dnt e wad Wi ki Woe o e
torridat o aded beyord the servwl
53 .

:M
y 109 Ofves
770 b 8

RV ICPyTR

» Trend of (e e

& Tremud of MNed-laee st

» Tiondy of hegaency

X 3-16 RRAS DT 4 R/N\yFDHAEER (2016 £ 4 H~2017 £ 10 A)

HiFT) POSOCO; “Power System Operation and Ancillary Services”,
https://www.iitk.ac.in/ime/anoops/FOR-17/FOR-
17%20photos/PPTs/II TK%200utreach%20Centre%20Day%203/R2%20Presentation%2011 T%20Kanpur%20
Dec%202017.pdf
(A& H 2019453 A 20 H)

® 7r¥3U—4—ER (RRAS) OEKE

CERC N 2018 £ 9 HIZAE L7 v v T ) —HY—ERXADOHKHICETHLAR— KT
X, 7o 7 V=P —bE 2B ALY L7258k E LT, BUTFEFETF W5,

<RRAS |Z X B>

®  FRFEHEIPA DK & JE AL D ek (Larger balancing area and improved frequency profile)
> T rvT U —H—E RN Slow tertiary D i 1 & L THEL7-Z L2k,
) T5% DT, A A 7Y v Ra— RTEEI TV 49.90-50.05Hz
DANIZI® 7= (FRIZH)
® UTNEALTORGIRMEPE (Real-time congestion management)
> DIRNERMIBHMEC L0 . RFIRMEREOFR 4 & LT Congestion charge %3 L T
WS, Ty T ) —H— B ADE A2 XV | Congestion charge % 3 97RijlZ,
WEDOHT 4 ANy F D AN =X LBENTZ,
® ZfoL vy A5l (Grid resilience)
> KERROERMBEREZ RRAS 23 FEIL, RO L) =0 ZKICER L7,
® XUy A—X—DEFEA (Implementation of merit order)
> T A ANy FINEBRIE, Bl A RKITPHAKTITHY , AV v M
— X —DRIRIME N,

24 CERC; “Discussion paper on re-designing ancillary services mechanism in India”,
http://www.cercind.gov.in/2018/draft_reg/DP.pdf
(BB A - 2019 423 H 20 A)
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® T 1D EE(L (Reserves Quantification)
> 15 T LI NERIL SN,

DLFOMTHRENDIEY . 2016 4ED RRAS AR TR\ Z — o NikEL T
50

MAXIMUM AND MINIMUM FREQUENCY PATTERNS

PRI -/DSM Regulation 17th Feb 2014
.

feelob, | ©
494 ﬂ: 3 & '+ L [RRAS Regulation implemented|
A " " 1L |trom 12th April 2016

——————————————————————————

FEEERIRIREERFINIEE

o MAXIMUM  « MINIMUN =50 Hx se=Poly. (MAXINUM) —M.MINI)’

3-17 RRAS AR D K e/ NEW 7 —
HiFT) CERC; “Discussion with central hydro generators on implementation of hydro as FRAS”,

http://mww.forumofregulators.gov.in/Data/Meetings/Minutes/TC/21.pdf
(B A 0 2019 4E 3 1 20 A)
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Pattern of Average Frequency
§0.20 ¢ ‘
LIRS L_[DSM Regulation 17th Feb 2014
PRI ) |
5015 + eeem .
it i% {RRAS Regulation implemented
RS e
from 12th April 2016
50.10 ma”siel’ & 7.:7 01210 20 - 3
‘? - ER Y Y -
g e s s {
N 50.05 Jol b s ogenio—iote
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- .:':“"‘.'.. Py
Q "
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P 4995 s o e
w . e
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» -
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-
49.85 o2
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535333535383 3385333335333333358381%3

K 3-18 RRAS EARIZRDFHE R/ N2 —>

HiFT) CERC; “Discussion with central hydro generators on implementation of hydro as FRAS”,
http://mww.forumofregulators.gov.in/Data/Meetings/Minutes/TC/21.pdf
(ORAeME R 2019453 A 20 A)

Ty T V== AOBEANZLYRENH 72—, BlITO RRAS (ZxHd 5%s
7 f ONEE I COREEMIA D A2 72~ 72, CERC 73 2018 45 9 HICAR LT v TV
—H—EROFRFHIET S LA— T R E O TSR OB 255 & L CiFR
WNFLEINTWD,
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= 3-18 1H1T RRAS MiERE

T TRHEEZAEET D2 0EOFRE IO (Need of adequate
reserves quantum available for dispatch)
FHEE ) DUk EFE (Adequacy of “reserves” requires a clearer definition
of reserves, for example, “reserves” for how long?)
ZLXUE YT 4 OB EF (Need to define Adequacy in terms of
“flexibility”)
77— —EZXADOMEEE =% Y >~ (Performance Monitoring
of Ancillary Services)

FX AT T ERHBEEZARELE T2 0EOHFHEITOMMSE (Need of adequate

reserves quantum available for dispatch)

FHHEE ) DUk EFE (Adequacy of “reserves” requires a clearer definition
of reserves, for example, “reserves” for how long?)

ZLX e YT 0 O EFE (Need to define Adequacy in terms of
“flexibility”)

Ty 7 U —Hh—tRADMEET=4 Y 7 (Performance Monitoring
of Ancillary Services)

7— h 7 a—XDiE A (Gate Closure for Scheduling Process)

Trv7 U ——ERXORKEDE A (Minimum threshold quantum
for Ancillary Services)

HFT) CERC; “Discussion paper on re-designing ancillary services mechanism in India” % 3L (2 ek (RBEFREAT
% ZZERRAECRIER)
http://www.cercind.gov.in/2018/draft_reg/DP.pdf
(Ff&R% H - 2019453 H 20 H)
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£ 3-19 IHIT RRAS ~DIRE

AR I

BRI OHHGHICA LT v F U —H—E X (Competitive and market
based)

I O (Transparent)

TRz 5%t (Fit for the future)

F—EADEF (Service Definition)

SR ) OV E R L = OERIEOMST (How much tertiary reserves are
required and how is it ascertained?)

P —EA~OSNMZH OHE (Who can participate?)

“IRFREE I OFERE (Types of tertiary Reserves)

T—EROFHE L & PREL D 5% (How will the services be procured and
cleared?)

7T Y —H—E ADOENTTF (Pricing of Ancillary Services)

UV —ADOMREDEFR (How is the performance of resources determined?)

KEHROE Y EIRMEEHE ~O %L (How will the Transmission Corridor
Allocation and Congestion Management be handled?)

—RFREE ) O FHEEIIL O J5 1 (How would the charges for tertiary services
recovered?)

HHT) CERC;

Discussion paper on re-designing ancillary services mechanism in India” % 32 /ERE (BRE AT

% Z 2B THRIER)
http://www.cercind.gov.in/2018/draft_reg/DP.pdf
(AP A < 2019423 H 20 A)
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4. ASEAN TIITHNTWHEBFERBERICHRSIMYEA (HAPUA) IZEET S
HiEAE

WMANICEB T 2 %% 0L EE WD BLA DS, Heads of ASEAN Power
Utilities/Authorities (HAPUA) 23 HEXE 3~ 2 A ERICEI 2 2 2 7 R OGOV T,
HEPRIRDL - Bk - FRESEAEE L7,

4.1 BxY) $ A B[]

W T V7 #ETIIA AR OILRERAIC L) =RV F—FHE R L TERY,
NFBFEIAS % S AHREMA A E N TS, LM LT V7N wfﬁﬁﬁﬁ
BHEPR O AT —HETITZR < ERNOE ﬁ%%lf+“_% ZEDTERVERES

mEOEWEGFET S, T ETHARTLE XS D72 FEEA IR~
@@kﬁ&%ﬁu%kﬁé;kﬂ%ﬁéhfwéo

ASEAN X, mWhEMk, [FHEME, BIE 22 -fE Shi-E ﬁ4/77/17A
DOREZEDR O CHEBE /AN 2R3 2 20 L., 1997 412 A 15 Rt/ 7 I v
~w?%%éhﬁ.2@A&%N#Atéﬂé%f&ﬁéhtM&mNt/a/mmj
DT, ASEAN XU —7 U o NEAR (ASEAN Power Grid: APG) %l U7-iN D 1%
%@%vz%b%ﬁjﬁéﬂﬁ%ﬁBMLtﬁlﬂ¢ . APG OHEZEES°, HAPUA DY
DALIAZOWTE &, ASEAN Hitek oo 7 #E %?5%@%&0%%%%@Lto

ASEAN TITHOIL TV D [EBRHE AR IR D EU D #1AIZEE LT, Z O#n & OHEdE
IR 2 LL IR,

(1) HEEERRE HAPUA DHEE

HAPUA 3 ASEAN & [E D ) ALCBUF O 3L 2 —H 4 Y J[O AR A THR S
NDHETHY | UL, 198LFIA  RRT T, wL—v T, 740 VY, Y UUR
—/b, ZA D5 HEMTHRLI NIz, 1996 FITNY TITOI T 12 [BISHICHBV T,
TINRA EXRNFLARIDY, 2004 45 ATy =2V 7 v 7 TirhbilicS#EICB 0
T, ASEAN10 ZEMNPTRTESIMTHZ L&Y, TNARA - XY T —AFEET—
v’ 244 (Department of Electrical Services of Brunei Darussalam) . 7> AR TEHI VARV
7 [EE & )24t (Electricité du Cambodge of Cambodia) . 1 & K3 v 7 EAE L& (PT
PLN (Persero) of Indonesia) . 7 A A AR TIHFE T 4 A E )3 EMHRNEFE (Electricité
duLaosof LaoPDR) , ¥ L — 7 [EHT F 4 -+ 3 7V ABH&t (Tenaga Nasional Berhad
of Malaysia) . X v > ~—[E%&E /144 (Department of Electric Power of Myanmar) . 7 1 U
v U [E[EZF /1244 (National Power Corporation of Philippines) | > > AR —/V[ET > 7
RN—/L « XU —% (Singapore Power Limited of Singapore) . % 1 [E%&&E A ft (Electricity

25 ASEAN Centre for Energy 7 =7 %1 |, http://www.aseanenergy.org/programme-area/apg/ (fic#&<RI%E A -
201943 H 18 H)
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Generating Authority of Thailand) . ~X kA EX k) A8 /124 (Electricity of Vietnam)
23FE  (Memorandum of Understanding: MoU) 284 L1722,

FAIREFICLD & HAPATE 2 U il oL ¥ — L aRiE2 b4 5 720 0N
RHEOWIHEE, Rt 7 7 —OZNsafe, Bl OREMELIEE), AM K OWF5ERI S I
FHIFE T m Y =7 b ORI KON OHEtE, A T AT LOE R OME IO R
ZHHET D Z RSN TN DY,

2007 E121X APG &2 B4 (ASEAN Power Grid Consultative Committee: APGCC) %
FIEL, IMNERII~ L= T2 728,

2012 412 2012 - 6 A 7V %A « XY T — A TR S /=% 28 [A] HAPUA B
DNTCEODY—F 2 T T N—T 5% D HEMERNCBAT LT,

%= 4-1 HAPUA T—x 4545 )1L—7

I—X25%5)L—7F No. F—=
FBIV=FTTN—=T | 5 QR AR L —
WoU—X U N—F | 8 ASEAN XU — 27 o R (APG)
HIT—F LTI N—T | EEROENOEENE &
AV TITN—T | ORI R OGP %
EHEU—X T TN—T | AMEE%

HIFT) HAPUA 7 =71 |; http://hapua.org/main/napua/hapua-structures/ X ¥ 1Bk
(A MIEH 201943 A 08 H)

% HAPUA 7 = 7% A | ; http://hapua.org/main/hapua/about/ (A #&REE H : 20194 3 H 08 H)
27 ASEAN & J =4l « AthEGHE (HAPUA) 7 =741
http://hapua.org/main/hapua/about/ (&% H : 2019 4- 3 A 08 H)
28 ASEAN 7 = 74 | “History Of Hapua™;
http://hapua.org/main/hapua/history-of-hapua/ (Ff&BI& H : 201943 18 H)
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HAPUA COORDINATION LINE (

Reporting Line
Consultation Line

HAPUA

|
Socretariat - ] |
|
f ! 1 ASEAN Pownr Geid Consultative
‘—"; mwmm ] Committon
t , ] (APGCC)
b ¢ $ ‘ ? $
Working Group 81 | Working Group A2 f Working Group A3 | | Werking Group 44 Working Groe #5
Germuration & Renwwabie ‘ Otstrituton & Policy & Commurciad
fnegy APG / Transminsion Power Relablity and Quality Development Peaman Resources
Chalr | indonesia Chair : Thakand ‘ Ohalke : Segagore Oak | Pilppines Chair « Malaysia
Wice Oxade | Laa POR Wion Chaie 1 Vietnam

Wige Chake | Mymarear Vir (hav  CGamboda Wice Chake < Brurei

4-1 HAPUA #Ef85AR IR

HAT) HAPUA 7 =791 b;http://hapua.org/main/hapua/hapua-structures/ (Fx#&RHEH : 20194£3 H 8 A)

(2) ASEAN ZHMLER TR A—T S VHE  (AIMS)

APG |ZBHT 2 it —Bt & LT, HAPUA DG L7-BF5ED B0, RERICEI LTl
HEITHT

1)AIMS I R AIMS I D#R#E & R

APG OREEFITUHEEE A2 5 2 B TORY MACHESEFHEE S, T 0%
HUIZHER L, B BIICHES SN IS 2T A~ L RN 5722, AL Ll s =
TANEREZBX T ENRGIEEE L, ®EDLEIFE LW L, HIENO =R L —
P—ERA~NDT 78 AZWETDHEND AT v ML O THRPHFF SN TN D,

APG TR % Z 9 LTI TOFHE L OBHFE O HAE & LT, HAPUA | TASEAN %
W R~ A X —7"F 9% (The ASEAN Interconnection Master Plan Study: AIMS) | & &
U7-mFge 2 30 Uiz, FFZEIZ. ASEAN OFE S AT Lk DR SHNEESR Yy U —
7 OEFEFTEAZRET 55 DT, #H LKME (AIMSI1) (3 2003 FEI2# T L72%, AIMS
| ¥ THTE TlZ. HAPUA [T ASEAN NI EIT 2 ZEM £ 7213 L EB O ZHER 7 1
V7 MEREFTLTWEN, AIMS | OBFFEIZ & - TH-—0 ASEAN HIRITREFHY Tl
RNEWND ZERB LN om0, K CEFERICE S A B IR OHEE A K
DB, AIMS | Z 5 E 2 BRAE X725 2 RIF%E (AIMS 1) 1, FAEHER 7 vy =

29 ASEAN Centre for Energy 7 = 7" A ;
http://www.aseanenergy.org/programme-area/apg/ (Fcf&B% H : 201943 A 18 H)
30 ASEAN Centre for Energy; Provision of the ASEAN Interconnection Masterplan Study (AIMS) 111, 2018, p. 5

31 Philip Andrews-Speed; Connecting ASEAN through the Power Grid: Next Steps, Policy Brief, Energy Studies
Institute, 17 February, 2016.
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7 N OREREIZIN 2T, ASEAN 23k % 77 /3 —9~ 2[RIt Bl O 3 SR IZ I BE T b
HEL, BB L CTHEEMICEENT - TV AT 22K L%, TNHE—D2D
APG BICHEA T Dt 2 T2, LaL AIMS IEE EBUIFCRERE 7 2 —h b0k
ENHEF 22D o T B CRIEIZERIE L, B LW ERMT-CE BRI O MBS, EHFE
DEALE ASEAN O R LX—FENRES BN LT EHREL, 2010 FITKT L

-~ 33
— o

i?‘: 7T TN 7 — 1T 2015 4F 9 HIZBRME 4725 33 [A] ASEAN =R /LF— KEL
4 (AMEM) TR & #17= TASEAN T L ¥ —1 /1478t (APAEC) 2016-2025)
T“&i\ “Enhancing energy connectivity and market integration in ASEAN to achieve energy
security, accessibility, affordability and sustainability for all” z Bl & L TV 53%, connectivity
& market integration DL 5, HAPUA [IFAFTHE= R /L X —DJEH & vy H ASEAN
FUIZHI L7k 7 = — X D58 (AIMSIT) RMETHDH & LTz,

2) AIMSTI () B #4
53 WAFgE (AIMSI) @ HAIX, Tt 3 D2 Kpl S 5%,

O ZEMOBENEEG| % EHT 5720121 LULVOFEREZ B L, AMS OF %
BEGRNER SN D APG Db & 1= iR 2124 5,

© W THIEMTREZ 2 HR A OZEMOENRG | 2D 5 =T, wffile~ ¢
—VEUT 4 - AT ¢ BHE, Ehizieitd 5 &2, APAEC 2016-2025 ’CT’EVT
SNTBRMERICEO D BAEARET RV —DEIE 23%EERT H7-D
ASEAN JFPEDE R & LT & HFIAD A RTRET X /L F — & @ lﬂ\“/leﬁﬁﬁ
L7eN B, VAT AOEFENE & EIROSE 2 HERFT 5,

@ HHLWHEIZE > TOZRNX—LZ2E (energy security) . F 7l g

(availability) . &4H Tﬁ'éiﬁ”}:ﬂifé (affordability) . #ffoe rlREME (sustainability) %

BT ~< . ASEAN IZ31F 5 connectivity & market integration % 581925,

S HIZ AIMST Tl A ATRE = RV ¥ — OF|H Al RE & DO R E RO Al RE = R L X — 78
BITORERT Y VOGHTEITH Z &I, ASEAN NOD TRV FXF—E D)
2RI 2R L, NS ORE 2 I ONA A, B R AET LV OffESL & [FIRFIC T4 TR
TRIX—ZHNDO 7 ) v RICHAT 5 72O HAH £ 72 138 i T O RS A Dk
ZHIEL TV D%,

2018 (2 ASEAN —/L¥—+ > &% — (ASEAN Centre for Energy: ACE) 3% L7

32 Philip Andrews-Speed; Connecting ASEAN through the Power Grid: Next Steps, Policy Brief, Energy Studies
Institute, 17 February 2016.

33 ASEAN Centre for Energy; Provision of the ASEAN Interconnection Masterplan Study (AIMS) I11, 2018, p.5

34 JOINT MINISTERIAL STATEMENT THE THIRTY THIRD ASEAN MINISTERS ON ENERGY MEETING
(33rd AMEM), 7 October 2015, Kuala Lumpur, Malaysia.

35 ASEAN Centre for Energy; Provision of the ASEAN Interconnection Masterplan Study (AIMS) 111, 2018, p.7

3 ASEAN Centre for Energy; Provision of the ASEAN Interconnection Masterplan Study (AIMS) 111, 2018, pp.7-8
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WFZEEm T L 5 & NI B A rTRE = R L X — 0 B O L i I3 R & 2B
B _REIENEHEINTEY (FitoRE2SH) | AIMSILIISH 2105 Oz o0
THLREL TR ZMRETT 20 ERH 5,

= 4-2 ASEANEBARIZHTE2BERREIRILX—2EF0EEA Yy ~EEE

A1) k (Benefits) 2% (Chal lenges)
=1 A hHI3Ek(Cost reduction) BURMIFEEE « EF M TR = RV X —BURSE

T RIILF—REEE D, dm AfKfED> | (Political barriers e.g. different energy policies and
& [l % F25 (Enhance energy security approached at national level)

and reduce import dependencies)
KM OZEICEB(Contribute to | BATAYFERE « XFEA 7 T LRt E OR-ED

grid stability) W1 & BLET 5% (Technical barriers, e.g., issue of
Hm B A 2R~ P 7R — b (Support transmission infrastructure and market integration can
regional target achievement) impede cooperation.)

b 11-extah OB DAl (Create space | _[EH. ZEM, 7= 3 i o 5 Hi |- B

for dialogue and improved coordination) | % 5z 5 % [ EtfREEE N {FHE T 5 Z & (Financial
D 7 L— AT — 7 OAlH(Create | barriers can also present obstacles that negatively affect

frameworks for Member States to the implementation of bilateral, multilateral or regional
discuss issues) agreements)

TR AZ B DL (Promote knowledge TEROREEE © ASEAN $PN TR 2 IEHE K OEWNE
exchange) & D I HE & O AE A % (Legal barriers may

it 4 DRk (Enhance competitiveness) | include incompatibility of cooperation formats with

national legislation, as well as differing legislation

across AMS)

HiFT) ASEAN Centre for Energy (ACE), Deutsche Gesellschaft fur Internationale Zusammenarbeit (G1Z) GmbH ;
Study on Regional Renewable Energy Cooperation in ASEAN, 2018 % FEI2 1R A2 (MR AT 2 = ZE#0T
THIRR)

(3) APG DEH KR

HAPUA B33 2018 4R IC LRI A 2 AR LTV 2%, [AFEBICE 2 &, HAPUA I
APG Z#FEBIT 570, BEOZEMERT RV 27 MR LT RT7 = — XD
BY el NOFATEIEARET D L & bIT, 2019 fEI2iT ASEAN ZIEEE I EG| 07
A—=YEUT ¢« 22T ¢ (FEBAREMEE) 2587 S, AIMSIHIZNIN R TRERM
FHEEES (ASEAN Generation and Transmission System Planning Institution: AGTP) 72 &5 8
(2 ASEAN 2675 % 2 5 143 (ASEAN Transmission System Operators Institution: ATSO)
BT 2028 H1 T 5 L LTW5D, £, BAERRRT RLX—OH RITkHE L7 FEE - &=
BlES AT LD, A=x 70 s 7 505k, A~v—b 7V y FERPT O ZL
{bHAT OB LA L, ASEAN 3BT 5 2025 4FF TOFMAATRE= R L¥F — & &

87 The HAPUA Council Members Joint Statement 2018.;
http://hapua.org/main/2019/03/01/the-hapua-council-member-joint-statement-2018/
(B H 2019 4E 3 4 19 H)
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HAE 23%ERICHIR T 2 & HE LTV 5%,

IEA 7323 L 7= Southeast Asia Energy Outlook  (2017) 2 X % &, APG #ARIZ4E D
BURREEM TITAEINTWD OO EBUCWIT 72 BRI ZRBURITEEHNL ST
BOT, —ORFEHIRLT L— AT — 7 OGN A, HAPUA [X 3 D OB SRR )
EANTWDELTWD, 1 D2BIFTARE DR TRIOER, 2 DBiZ~L—v 7T
V72T IMETNARA « AV T —AOER, LT3 DHIE~YT7 v - "IN
IARHEESG CEB~ L —T A RXIT DAY N T O Th 5%, £7-. HAPUA
X ERERICNZ, 3MEMU EOETOZEMES 2R BRIICIT 5 720, FRllicZ A
77— A RE LU CEBAEEZHET D2 2 2B T\ 5, ZOEBIRTREERAAC
BT, 7AR-ZA-~ =T RIOBENRGIDSA 1y b & U TERITIN D ATREMEN
RbLEWERME L TETF LT 54,

— Existing interconnections
—— Planned interconnections

China
India (People’s Republic of)

Myanmar

Viet Nam

Philippines
Brunei
Malaysia Darussalam
Singapore Sarawak| Malaysia
West
Sumotra Kalimantan
Indonesia
km
o A00 800 East Timor

This map is without prejudice to the status of or sovaralgnty aver amy territory, to tha delimnation of imtarnational frantiers and baundarkes and ta the name of any terrntary, city or area
o » > =+ I s S =
4-2 ASEAN/XT—741) v F#ER EHIKERUVEE

HIFT) International Energy Agency; Southeast Asia Energy Outlook 2017,

38 The HAPUA Council Members Joint Statement 2018;
http://hapua.org/main/2019/03/01/the-hapua-council-member-joint-statement-2018/
(AR A < 201943 H 19 A)
3 International Energy Agency; Southeast Asia Energy Outlook 2017, pp.127-128
40 International Energy Agency; Southeast Asia Energy Outlook 2017, pp.127-128
41 International Energy Agency; Southeast Asia Energy Outlook 2017, p.128
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& 43 APGJOoPzH b—&

1.2 STATUS OF ASEAN INTERCONNECTION PROJECT
AUGUST 2013 DATA

SYSTEM REGION [EXISTING lon-Going [FUTURE #OTAL
INORTHERN REGION | 2659 | 6062 | 16,374 | 25,095
0. Thailand - Lao PDR 2,111 3,352 2,465 7,928
0. Lao PDR-Vietnam 248 2,410 2,658
[11.Thailand- Myanmar 11,709 11,709
12.Vietnam-Cambodia 200 200
13.Lao PDR - Cambodia 300 300
14 Thailand - Cambodia 100 2,200 2,300
SOUTHERN SYSTEM | 450 | 600 | 1,800 | 2,850
1. P. Malaysia - Singapore 450 600 1,050
K. P Malaysia - Sumatra 600 600
I5. Batam - Singapore 600 600
16. Singapore - Sumatra 600 600
[EASTERN SYSTEM [ | 400 | 800 [ 1,200
|6. Sarawak - W. Kalimantan 200 200
17 Philliines - Sabah 500 500
B. Sarawak - Sabah - Brunei 200 100 300
15. E.Sabah - E. Kalimantan 200 200
NORTHERN - SOUTHERN SYSTEM | 380 | 100 | 300 | 780
2. Thailand - P.Malaysia | 380 [ 100 [ 300 [ 780
SOUTHERN - EASTERN SYSTEM | | | 3,200 | 3,200
3. Sarawak - P. Malaysia | [ | 3,200 [ 3,200
|GRAND TOTAL | 3,489 | 7,162 | 22,474 [ 33125

HiFT) Syaiful B Ibrahim; ” BARRIERS AND OPPORTUNITIES FOR ELECTRICITY INTERCONNECTION
THE SOUTHEAST ASIAN EXPERIENCE”, 2014, https://aperc.ieej.or.jp/file/2014/4/4/S2-2-
2_IBRAHIM.pdf (B H : 201943 A 15 H)

42 RED-HDEE

HREE A S EIZ, APG O FHERHEE L CTHEFESILTWALLTD 3 S22V T
L7,

(1) EHRUVEMB I L—LT—0 DREN

HARABMEMETLIAV Y FHDHELTH, EBEOTr Y 27 EGEEME TIX
ASEAN SN DA [E TR D 51HE - BREF - EEHEREEOAHRE T = —X2B 1T H1ER
FEOH N 2 — RBTFET 720, RERKNEETH D, £/-, BHO _EHMEI1XZH
M oM BB 217 2 B e B [RERIC, &S E TR 15 - HHIPSHANTIET 5 2
ENG, PRERD ZENRAIRTH D, - T, APG O EEWHHR 253 2 HHE %
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(2) BEEFEHADIEIL

APG FEBIORX72BEL 705 D1%, BEIOMAETH D, EHEEE £z CHEHARBIIHRE
FEAENERICRY | FHiEA2 EITT 57008 E . S7iE ., S0 E NG 2 i
T252AMNLIEFICEETH D, WHo T, BEMESFEOMG &ML EBLZ M TIE
WICEETH D, BHEAICKH 2 BISEECHBIGECR, £ RAEEZ(RET ST
DI R MBEE R OB 21TV, TS Z AN - (BT 5 X0 RECRB KD BN 5,

(3) BRI E DR RE DO

ASEAN INIZH 1T 5 =R F—H BV Tk, HuN TORBIZE M OFHEEIT
BEIOBBAE NI L E 2 55, HAPUA 1X, APG L ZEME S 31 1 v hDOB%%
BT HIOOIRNE MM E S 2 DN TE N, AWEFRIZIRY 2385 0 . HARM 72 5
EFEITTHAELEENERN L ARE LTV DHS, ASEAN =R /LF—HHIM /Ry Y
— 2 (ASEAN Energy Regulatory Network : AERN) (2 & FZE I N BCRSHERR 8 5- %
HITNRNZ E0 D, APG DIEEIZH T - T, RHIF R O 21T 5 #EHE & 0
L. SEOBEIYS R E HET 2B E21T2 L9105 2 &M TE L, ASEAN DR
HRZEBTH7-DICIIMO TEBER SR ERDEBELOND, £1o. BAFOKHKRA
HAPUA, AERN, ASEAN T x/L.¥—% > % — (ASEAN Centre for Energy: ACE) . A
A R IZ R 10 5 ASEAN O BRAREXHLF %R (ASEAN Council on Petroleum:
ASCOPE) . ASEAN fi/k~7 +—7 2 (ASEAN Forumon Coal: AFOC) % ASEAN Tif
T o= X —EEEEM TOI LR W IIBEREHEL TWS ZENEETH S,

4.3 REDERY $H A~

2018 A= (2 BEf# < 7172 ASEAN Power Grid Summit (2 L 5 &, ASEAN IIN T2 € L7
NA 7 T %ML DT, FERMIC 6,180 (oK Fv, =8 - BlEHEIZ 6,900 &
K RLOEEENRLET L ENTWAY ZDZLFHFEN, BABEICESTHA VT
TSRS E T A2 R R H D L WD & TH D, (o TUUBRITIAE APG
AENT 6 2 UESR D & DA RO AR OWTEHL L, HADS AAREMIC DWW T
Rt L7,

42 Kornphat Srisuping, System Planning Division, Electricity Generating Authority of Thailand; “ASEAN Power
Grid”, https://www.unescap.org/sites/default/filessEGAT_ASEANPowerGrid.PDF (I f&& H : 2019 4F 3
H19H)

43 International Energy Agency; Southeast Asia Energy Outlook 2017, pp.128-129

4 ASEAN POWER GRID SUMMIT 2018 7 =7 %A I; http://www.aseanpowergridsummit.com/ (F5f&
BEH : 2019423 A 18 H)
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(1) B BEIZ Kk BXiE

1) KEEMEFT (United States Agency for International Development: USAID)

USAID 23 Ei#3 % Clean Power Asia Initiative (%, A = > F it [E <02 Ofho> ASEAN
EBEE WAL, BREICERE L2 ) — TR X — I ~DEE 21T > T\ 5%, #
R E R AET NVORMEE E L, GERZE0H DO LA T — I RV E — %5k
TATeZ L THAFMREZIRALX—F 0V 7 DO A b Z2fedf - Bl 5 72 012iEF8 L
TEY, BERHEOT-DODOT RAAL YU —H—E R LML L TV 5%,

2016 AEICBRE LI DA =3 7T 4 71X 5 RO E 0 /I LT, 7 —rxTx
X 5070 < &b TR 5,000 5K RLOFEER ASEAN DOEEREIZ 500MW D
FAFRBT R —RE AT LOEANLRE L IREDNFR AT A (greenhouse gas: GHG)
PEH OHISICE /RS 2 & 5 ZiEfE, BOR, FHECHEBIOFIT 382172 2 L2 HIE L
TV B4,

F 72, USAID | Z @ Clean Power Asia D}FEIO—E & LT, AIMS Il DR EIZ D P
MR L LT - T 5%,

2) K4 YEKH A1t (Deutsche Gesellschaft fiir Internationale Zusammenarbeit: GIZ)

K > @ Deutsche Gesellschaft fur Internationale Zusammenarbeit (GI1Z) (%, ACE &3t
[[l L CASEAN R Y=/ ¥—7n1 7 A (ASEAN-German Energy Programme: AGEP)
& FzhE LT 5%, AGEP £ 2016 4E7)2 5 2019 4E £ T 7' 1 75 AT, ASEAN NN [E D
FAFHET /L ¥ — (Renewable Energy: RE) K& & = /L ¥ —%h5 (Energy efficiency
& Conservation: EE&C) ZEEST 2720 OIS 2R+ 52 L 2 AE LTEY,
HARFZITHI & - 7oA TENRIE - BTS2 42442 2 & | NS EICBIT 5 RE &
OEE&C D= DHAN R ZRET 2 Z & KT ACE DREJIM EIZHEBKT 22 LD 3
DO EEE LT DIoDIE A AT — I RV E =27 7 a—F LT 5H%,

INET, AV FRTT, v b= 7 ZAIZBT HHEMRRT VX —REOHA;N
BB DGR L DR R, ACE DEFT HIEM T T v b 7 4 — A (2017 H/8EH)

4 USAID 7 =7 A |; https://iwww.usaid.gov/asia-regional/documents/usaid-clean-power-asia
(B H 201943 H 19 A)

4% USAID 7 =7 Y%A k; https://www.usaid.gov/asia-regional/documents/usaid-clean-power-asia
(AR A : 2019453 A 19 H)

47T USAID 7 =7 Y%A &; https://www.usaid.gov/asia-regional/documents/usaid-clean-power-asia
(AR A : 2019453 A 19 H)

48 ASEAN Centre for Energy (2018); Provision of the ASEAN Interconnection Masterplan Study (AIMS) 111, p.8

4 ASEAN-German Energy Programme (AGEP). https://www.giz.de/de/downloads/giz2017-en-asean-agep.pdf
(BB H 201943 H 18 H)

50 ASEAN Centre for Energy et al. (2018); Study on Regional Renewable Energy Cooperation in ASEAN

Strengthening Cooperation to Reach ASEAN Renewable Energy Target.
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DIEE T AT - 127217 T/ <, A RET 2L X —IZ B3 B HHES° USAID, ACE &
HFTU—r g v 7279 R ERAENRTIEEZIT - TV 5%,

() BREEXESAIZHEITHTE

FERERR 2 7 MIOWTIEL, EUICBWTHASEOHERNMThiLA 7 ED
B Y ALH DA E - T D%, A%, ASEAN ICE W T b ERERROEF TCOT R Y =7 |
DAL T IUL, BARBEDOFES ASCHBHEIFORMZ &, FilcrFE RSN EEN
HH0EHFHETE D,

HAPUA |3 APG HHEBLD -0 D RMHRE DEBEM 2 fkx 70U — 7 2 a v 7 Cilah
LTEY, BER/N— K~ — v (Public Private Partnership: PPP) D HEHE 2 Fhiiry | A%
BELTWDY A%, BREHE oY 7 MNIEDZBEPEEILRDL EEXHN, 2
NHEDO Ry RIFAEARBESAICE > TOEBWEERD0E LR, [EHEE R B O
B0 AP HEA TN D EU GEE & 720 | [EFRESR ORRERD 2V H AN APG IZB AL
TWL 72DIZld, BRLEINEADR RS T, A T4 ORESLTHAEIET R/LF
—HHI NMOBERECEATE NNy =V OW N XENART R TH D, APG X°
HAPUA ORI GRICERT 2 L 2727 my =7 o T, BAROHAEFRET
FNF =K OERESNZEREE L T E— L LT Z EnRD LD,

1. GIZ v =74 b; https://www.giz.de/en/worldwide/16395.html
(B © 2019423 A 14 A)

52 USAID w =71 b; http://usaidcleanpowerasia.aseanenergy.org/resource/renewable-energy-guidelines-on-
solar-pv-rooftop-implementation-thailand/

(B MR - 201943 H 18 H)

53 2018 4 2 Az, BAVEEIEARSHIIA ¥V R & FA Y 2/ SYIOEBEREER T 227 N T/ A
a7 MRMERER ~OZEERBMNE LT, AV Y2 NORBRMETHD [/ A42x7 N T U T
k) O 18.3% %, BATEE /)OI 100%F =itz @ U TR Lz, (BEREENT LAY Y —2R

(2018 422 4 28 H) , https://www.kepco.co.jp/corporate/pr/2018/0228_1j.html)  (FAERHE : 2019 4F 3 H
18 H)
54 Electricity Generating Authority of Thailand 7 = 7% | ; “EGAT joins the 32nd meeting of HAPUA

Council“. https://www.egat.co.th/en/news-announcement/news-release/egat-joins-the-32nd-meeting-of-hapua-
council

(B [H%E - 201943 A 18 A)
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51 FEFEE(CH T D BEREE

A CHE U7 WA E 2, EEHEELE LR LF-Y o787,
UAE. £ > RDOETE® 7 X —OBEERZREREE LTE, U TOEAREITLN D,

<A 2Fr>
TIUTIZBNTEH, A > RBUFIL, 2022 4% T2 175GW O FAFREZ R /L F—0
EAHEAEITTRY, ERRY—F—3—7 Oi%&E=> RPO (Renewable Purchase
Obligations) % D& M BUIR DB L 2321, BAILR <,
—J7. BAEATRET R X — D T H B O K X VR E K RS EOEA &
WHEZ D Z LD, BoIHEIRD RZHELERNEH L S,
A 2 RTIES DO EERHIECRHE (LB, B, ., JLH, mEE) M CoE I
WEK o> TEIM, KR L L THFE CRRBBOEENFREILL TR Y, Bk
DIEFEERER PV E L D,
2016 FIZE S E O & RIBHEOENREZ BN E LT o7 U —Hh— B X
LR S, AN SE SN DED—EDRERNH 7203, KR E LT, +%
TRAHEE ) DR & TR OB N LB L S D,
AARBEOSARME L, BAEMET R AX—JHOBEAJEKIZE T 2 BIRBHR
RIEA~OZE | RFLECITE T 2 EAMTH0m 55 3% BEFERZFIH Lz
TN ORER IR T 55,

<HYHTCTFTIET>
TOVTITETENN 2016 FICAR L VU T I ETOEY 3> 2030 (Saudi
Arabia Vision 2030) | 1%, NEXH Httax)  EUeRF TH.0M7EZE] © 3
OOT—<EET, AEGEPOBE L2 RE~OEREZ D TG, o, A1
BEEAE (PIF) X, £ 7HH 0K EZHRELTHEY, HFZRAFXF IO TIEHE
2IHH DHPEESMOARR LR & LTEDIT TN D,
Yo UTTET ORENE S AHIE - 0 BAE (NDC : Nationally Determined
Contribution) 235V \TliZ, 2030 4EE TIT4ER 130 5 CO2 % t OEIhNo [k %
HIg T Z LzlifTnad, ZoEEEMRICB W TIX, A== (Energy Efficiency) .
T2 (Renewable Energy) MIEFRKEREHELHI bOLEEIHND
H R 72 IR S R AHEHHI, B =R ZEMT D LT, B0 CoOXRNE
BepD, B, YU P TEHEBNHEDOZ NEMTOMEHTHY | B TOHE=
RRIROBACITIREERE L 72> T D, FRC, BARBEITRKRAEZFGT DA N
— 4 —AC OE R PWFRFTE D,
— T, ZNETOERNFEEZBEL, A 2 3—F—AC OEBEOEY TORFICE
THT—H N+ TR, A2 "—=F2—AC O IPNEiF SN TW 72 WERERH 5
ZENHBMNER S TS, BURKEETO BN L U728 2 i s, BUORXEE &
L., REGEOSEEZGoo, BRI ORT T IR O B4 b3 HE
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Thbd, Floo A 2 /X3—=X—AC OFEKIX, FFEICIE, T~ K« LAKR A
DRBEIFEDLZ LTI, ZHOZERMRIZHOREL FETHZ ENWFETE 5
(BAEF L ClE, HIEEREEE N E A TR WWERRE)

<UAE>
2017 4R (2%, =L —HEHE 2050 (Energy Strategy 2050) | 23BRAA &, FEELD
FICoOH—R7y 87U RO T0%HIIE, 2050 4 F TIZ 40% DA =R % FHE)
BiFTns
397 EL (Al Eéb“(li\ R34 B 1%, Dubai Clean Energy Strategy 2050 ¢, K XA %
HRICB T2 —rop X — - J U= RFEOFRLE L, 7Y — TR F—
% 2050 AR E TICIE 5% &35 2 L2 HIEICHEIT Tk, B/t Th s
DEWA & L TH EERBEEMEMN T TWD
DEWA %, kFEk, $§ﬁ%ﬁ%%%ﬁ%% TR L., FEIRAYIZYES & g A ot
HTEY, AAREFEL OEEICE L THELEZA L TV | UAE OE )t &
LT, BREDE COMRFEIA /=g & B2 2 &id, FUE~0
ERAZXD ETCORMNBMNY 72D 2 ENIFFTE D,

52 BADEBESHDBIERA-ODEREMFE~NDBKRES

(1) BEDOEBR OB RFADEIA

HADEESHIZ X AW/ TOERESBHF~O L2 A2 L FIoRT (728,
FEHOTL AV Y —AFETONTICESXEEE L) |

FAVIZETDFELRNAREFRRITOBELZERERADH{ESE™

hEREE I & =28 UR) U — A%, KA VIR A8 LR AR EFGIT OUEEEERE
_Aﬂbfﬁﬁbfwé(MNEAH%%) RS KON =22 UR) U — AR, #Edh
EEFEICSET L0EFMDO TORV AL 72> TS, FEENIX, BEWICHZD
ELTEIEZHIFFL T D & E BT, TN E TITE - TEEFHEMEO B O R A BRST
@:F%a“é?ﬁzﬁf%o%nﬁ%iﬁﬁﬁa“é ZEE LTS, AREZET, At B d 5 B3 ET
S, REEED 100km L 72D 4 DOWEKEES — 7 VO L ORSFE21TO b
DElproTNA,

S s kRt - =28 UR) U — 2R ath; [ KA 200 2 BEJIFSE RTINS O EE FHE~
DBEIZONT] (0174E4 H 25 B7 LAY U —2R)
https://www.chuden.co.jp/corporate/publicity/pub_release/press/3264053_21432.html
(e#&H%E A : 2019453 H 20 H)
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LML I TG, HEBET D Z & T, BARTE -85 i, sngia
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BRINTOERR IO Y FADSHE

BAVEE I, A ¥ U R & FA Y 2 fESPHIOEBEREEMR T 2 Y =7 MISE LTV
% (2018 /-2 A%3R) , WAMIBIT HERERMR T 7Y = 7 h~DOZEIL, HADE
SAETEAO TOWMY AL 72> TWND (BIEENICE o T, NI BIT HEEFE
DZER, BN TOFHEEEFED O OZE & D R THHIDTOIRY FHA)

(2) BEADEBR OB RFEOH A S

HARDEEXALDN A O LB BICSHT S R E LTE, FESET LI LI
V. HEICXDRMOZE L?UIREOME %%L%’@%”ﬂ’ﬁ’g 0)1&7%&%/*\%?%5 Z
EMFEFTOND, EINTOENESEH COFELRPHHFTERWFT, KESHIC

& o T, WAMVEBIIIRE NG TE 208 L LTZEM T bhooH %,

HEPMRBICR W TE, HARTORKEFKE TORINCA N —va /) uny ez
— AT, 10T FEDHREEINAZMAGOE DS Z LT, MRAZ I LB S
Do

— T, WS TORRESEIL, HMEOS AR ORIEOM, [EEE RRROAR
IREFE ST COFEESEIIEMALBEENMNE LR L LS AOREE L 725> T
%, Flo. BAROERESEOWIMETR ORBNZ LnNTe, RIFOFRE - B &%
DOREBRNZ LN Ebxy 7 E LTETFOND, HAROEECAREER & o JL[E 2
EWVWIH T —RA BESHORESEICLVBEMOEBE NS EOBREMEL OO, &
AT D —RAERROGNLDIE, ZOLIERmbERNLTVDLIHDEEZBND,

FHBAR R LEMME Vo REDOT Y 7 TOZ XL F—IIGHEE, AR X
RO IPP FEEEHE, EESERM (B R BN AR Vol

% FHE/)NT =2V v Ky [N AEEE - /N5t Deep C Green Energy #E~D HE B EIZ-DW T~
HIBENNT =7V v RIZBT DMAEFEOE — 5=~ (2018411 H 29 H LAY U —
),
http://www.tepco.co.jp/pg/company/press-information/press/2018/1511225 8687.html
(Bc#&H%E A : 2019453 H 20 H)

STOREWE S [ A a Xy FRMGERMR] T r Y FADOBEIIOWT (201842 428 HF LAY Y —
A) ,  https://www.kepco.co.jp/corporate/pr/2018/0228_1j.html
(e#&H%E A : 2019453 H 20 H)
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