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% 2w XAEE RS X —DHIR

B22E F(EBRNEIHF—DOHRK

21 EHEE

211 RihoES - FlE

2 A%, EFEEE 1970 RO/ =R — N D REREEEZ T2, U= xL
F—REFEIHZ I 5 BTN EEIC DT> TR Y | FHEOIERSCEITZIT 5 L TIHER=E
RIKHICH -T2 b, mRAF—REO S - HFROWEMKE & L CEE T RV F —BURZE
E % (National Energy Policy Council (NEPC) ) (1992 #E0 [[EF = x /¥ —BUkZ B 21E (National
Energy Policy Council Act 1992) | (T TiEfiME) ZRRE L7z, £0H% b, =TRF—ITBUCED D
MR BB IO L TV DIRER N2 Z & D, 2002 FFICEN L EZHAET D TR F—4

(MOoE : Ministry of Energy) Z&%i& L7z, & BT, 2007 421 (=1L ¥ —F3EJE (Energy Industry
Act2007) | ZHlE L, =R RATE AL 5 = 0/0F—8 LI U BE - BRBERI & L
TR X—H#HZEEL (Energy Regulatory Commission (ERC) ) Z % (& L CEORRE L HHI & &
SEEL. RO AZEE L, EOFRHER R RIZE T 5 A TR R ARSI OME 2 B 5
L7, 2Oz, EHBORICEES 5755 & LT, =3 /L X —FAJEMEE (Energy Development and
Promotion Act 1992) &4 =%/l X —{EiL (Energy Conservation Promotion Act 1992) 7 & 23l E
SNTEY, ZNLEMTET DERS, $F. BF - Bom, BHL faHEIC X0 BEERRPHERS
nNTW5,

A ANZEBTDENE 7 2 —1E, 1980 R E TIIREEL M D ¥ A FEAH: (EGAT : Electricity
Generating Authority of Thailand) , AL - /N2 45 5 HHLERLE At (MEA : Metropolitan Electricity
Authority) & Hi5ElEE /At (PEA : Provincial Electricity Authority) O[EE 3 AtLTHE & Tz
23, 1992 FELIRE, B EF~OFBIFEZ DAL D 2 BURD I S v, ML RREEFES (IPP:
Independent Power Producer) | /NEIARFEEEF 34 (SPP : Small Power Producer) | A/NEFLIEE
% (VSPP : Very Small Power Producer) 72 E23MIEE(L S v, S0 D FRA ATRE = 1 /L — O KN
Wb o TRIBEEFEEOHHSANMEES N, L L, FE LSBT EGAT 235 (=
VAR T e ALY —ifl) LTV, BED MEA L PEA (2 & 2 I13IFM & OREED LW T
W5,

— T, =X —ICT 5 EF L EZE B2 (National Reform Committee on Energy) 23ERK L
72 EF =X —EGFH il (National Energy Reform Plan) (2> CEIEMND Y A b T LHFO
e D TR Y | 2022 4FIC1E, ERC 2 [ =S X 2B IMEA~DT 7 B ADTZ0 DY L
et 2AR LT, EHEENAM3FICE =27 7 8 AHIH] (TPA Code) Z{ERT 5 X 9K,
LYV —BoOBHLEHEL TWD,

21.2 IRLX—BAREE

FANE, =RV F—BERICEET 2 B RM 0 4) FHEis LT,
@ #EWHBAZEEHE (PDP : Power Development Plan)
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@ R x/LX—PF%5E (AEDP : Alternative Energy Development Plan)

@ =X —2h={vEtHE (EEP : Energy Efficiency Plan)

@ 7 AFHHEl (Gas Plan)

® filEHE (Oil Plan)
DE5EFHEAH Y . 3~ 5 FMICHE SN TEIZ, 2015 FOLEILHTZY . =RALF =2z

DA RIRFTERENLE LD E WO HROFICZLADET, ZhbD5atEzfaL Lz
A [E#EE =X —4E48 (TIEB : Thailand Integrated Energy Blueprint) & L CHEL X7,

(B4 2-1)

POWER DEVELOPMENT PLAN
nwuwpunmavwanlwihveous:nalne*

ENERGY EFFICIENCY PLAN
nwususnuwaovu*

ALTERNATIVE ENERGY DEVELOPMENT PLAN
lwudpwaomunalnuiiawaooumolaon

l et ucel nm?n'l T
L

—' GAS PLAN
NWUUSMISYAMSMBSSSULA

OIL PLAN
T-I-E-B nwuusmssmmsthiuiBolwao

HiFT : Energy Policy and Planning Office (MOE)

2-1 ZMAEHEIRILF—EE(TIEB)DHEERL

TRVX—BORN BT 5] (54) FhE e LT, EFT 2L X—dof G E (National
Energy Reform Plan) . [EZf% 7 +E2xBAZE51H (National Economic and Social Development Plan)
RERD D,

BUE, ZAICHBIT 284 DOFHHEIX, 2018 FFIZHIO THIE S N7 EFHEIE (National Strategy
2018-2037) IZHEASWTER SN TRV, TIEB b, [FIEZ RIS b e BEH A ] 5 25 2 S i
LIZMENR T4 TV 5, (PDP2018Revl, AEDP2018, EEP2018, Gas Plan 2018, Oil Plan 2018)

F7-. 2021 428 A 4 H F‘aﬁ&ééfmtl%izwﬂ% BRZBRITHBNT, EFRT L F—
FHE M (National Energy Plan Framework) 7237KF8 &A1, 2065 4025 2070 DRI T — R v
=a— FIVERE RIET L L, FMSICIE, BAERT XX —ER 50%L E, @ik
¥ EV b, =¥ —2)3% 30%LL Lm . 4D1E (Decarbonization, Digitalization .
Decentralization, Deregulation, Electrification) (24 % =R/ X —pEEDOFHEG, 72 EOFHERN
REVIAENTZ, T D% 2021 £ 11 HIZBAME S #1172 COP26 (IZHBW T, 772y MEAHD 2050
FETICH—Ry=a—F7 2065 FFETICHY bR - Iy v aEBERTDHEND
B AR AR L, 2023 £OfiliEZ B4 L T, TIEB % S bt A LIZEFR T 10 X —GHH

(National Energy Plan) DREZHEH T D,
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21.3 BHMAEFE

BT D ) EIRBASEEHE T3 5 PDP2018Revl D % & & 72~ 7= PDP2018 (X, A H¥gNZ & E
DB 212 25D BIBEE 21T 9 729D 2018 42~2037 FEDBAFEETH TH Y . 2019 ££
4 H1Z MoE & EGAT I X 0 3[R THRE SNz, 20 FEEFEIEEOEFER 2 E 2, fFrEE
S5 I BEAMT OZALRIEHE T % PDP2015 HE 2> & OARIZEA 2 Sk U 7= IR 2 B 5
ORBEL, HEL-ERFZEL CEECTXLREHBEORLE L, EHERIBT DHHOMRIE
REHLEBEICAN, TROHEAICESAZENVTRESNTND,

O =V T7TLORENEFFORE « XE - BBV AT A, HUKH O AT LT 2
WEIR LV DtEX 2 VT ¢ BEE ST ERE
a—P—DHBEE L, BRFASHBOREE & 725V K=z 2 M EEO(EE
LSBT DRESHORFIAGA T BN AT LOWELEDO A M E KM L= %E
B iR~ BB D ARk
FAFRETANLX —IC LD REOIE LBV AT MBI 280 M L
BHORBLEWHED N v RBGIZHHE LIZA~— 7Y v R AT LAOB%

Qe 06

2020 4F 10 A (22k7T &7z PDP2018Rev] (23U Tlid, PDP2018 FHEiHERHZER A L= FAI & 48
EEWEEE LoD, HIRFICHFSG T 5312 =T 4 X—AOREL(EET Dt &= =747
RET R F—DOREHELREHORLE L, FEREABREIIRE YT - FOBEILED XV jE)
PRI EDMT IR DTS AR EIC I 2 R EA EAREMIL PDP2018 SR ERFDEDO E F & L
TWo, (G211

% 2-1 PDP2018Rev1 [ZHBITAERAFREE

vl RiEAE (W)

PDP2018 PDP2018Revl

WHEE (2017) 46,090 46,090
HAE (2018-2037) AR R X — 20,750 18,833
a2=7 4 %E - 1,933

Bk 500 500

AV xl— g 2,112 2,112

AL R A T 13,156 15,096

iR - teR 1,740 1,200

LTPN 5,857 5,857

Brax - T 8,300 6,900

4B T it R 4,000 4,000

WAEAE 56,431 56,431

FEIEAE (2018-2037) -25,310 -25,310
BRAERE (2037 F£K) 77,211 77,211

HIFT : PDP2018Rev] K ¥ FHAT F1ERL
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22 BIREXZERMEH

211 ETHRAEY . BHEEDH A DR VF—BER B O EMREILE I HRE 2B
% NEPC 23T 9 23, T 5 DT F/LF —BIROIEZE &2 N NEPC (23 L THT 9 DIX MoE T
V., ZFNAVF—=0EE2HEL TS, MoE FiEHRO 5 b, EHBEBERZHY L T\ 5 DI,
TRV —BEORH M F %R (EPPO : Energy Policy and Planning Office) & AT /L ¥ —BA%E - %)
#J5) (DEDE : Department of Alternative Energy Development and Efficiency) @ 2 #Hf#%7234% ¥V . EPPO
/X PDP %, DEDE |X AEDP & EEP ZfEk LT\ 5, F7-, Myr U7-EE - BRI L L C ERC

7 Prowancial Energy Offices
[Prosincial Administration)
« nauflawSsssierif 1)
Department of Mineral Fuels (D8F)
« nsugsfiewdinn (aw)
Depariment of Energy Busness |DOEE)
+ NSRRI HUNRINL
nasEySnhwd I )
Depariment of Altermative Energy
Derveiopment and Efficiency (DEDE)
« chilnrwsuleuressmanwdanu [auw)
Emergy Policy and Flanning Office [EPFC)

(ehimeu rem)
Office of tha Energy Regulatory
Commisson (OEAC)

of Thaland (EGAT)

+ 23 Uan i jusmag (an)
FTT Fublic Cormparry Limited (FTT)

HIFT : Ministry of Energy Annual Report 2020 X ¥ FR#FI/ERK

B 2-2 IRILXF—E0iEHE

Bon, (X2-2)
@ ASENSIIWAIITU
( MINISTRY OF ENERGY
hinister of Energy
L
I
i
:_ _______ e duinnuiguund (as.)
: Office of the kinister
I
|
|
Pttty g i St eing =,
| ! ! \
1 | | 1
1 I I I
L L] * ]
HUDEIIUSIBNAS ouwinedas: i ﬁ;ﬂﬂmm
Govemment Agencies Independent Entities State Extwpriset i the Miristry of Energy
Ry =
pre2 =iyt o i
« dhilnanulEnna-nsswiny i wi) AnEsLrETRUTRNE WS RN [T shinenunaryuhoutiem: janu)
Ofice of the Permanart Sacretary Energy Regulatory Commission (SR« nshwiladheuSamats-nalne fwi) il Fusal fund Cfice (DFFD)
« dhilnnuwirudmdn (2ae) 78 Snda B e T ] Ewsctricity Ganerating Authoriny
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WHOMATIT, 2D TIEFE - X5EIX EGAT, Bl - /el MEA & PEA @ 3 A2l E LT
A3, 1990 R DR BB O RIS A ZHED IR, BIETIL, EGAT B/ A b - v
VIV T —HIOTF, BOETHET SREFOM, AFLAZIZL Y IPP, SPP LA, BEIW
WIS OIEANTEN ZifE L CRBEAETH D MEA & PEA 1T/ L, 2408y Ra—+—
WZ/ANED T HET LIRS T D, F£7-, VSPP IL EGAT % #kHt7 . EH MEA & PEA |[ZFE /)
RS LTS, BHEEDSEATZRE R, EGAT O EREIZKIT HHE1E30%RICETETLT
W%, EGAT i% MoE AE F O TH 55, MEA & PEA [ZNH% (Mol : Ministry of Interior) D%z
TorttThs, (X2-3)

Purchase from aboard
(from Lao and Malaysia)

ERC

Generation

v 2 0 < » " c M

End-user

W . (2 AICBT DB AT LEHEA~NN—F ¥ LT —FF 2~ (VPP) O ATREMEIC DWW T
—Thailand’s Electricity Sector Transformation-VPP—| (2331} %5 ERC %K E#} !

2-3 BEREEMAKH

EGAT {8 OELE BRI OEICITEK 2-2. XA ENOEEMIZIX 2-4 D#EY .,

# 2-2 FEBEOKRR

EJE [kV] EEEER &) EERDE[MVA] PEEHR [Circuit—km]
500kV 23 44,950 7,269
230kV 84 69,400 15,805
115kV 125 15,511 14,716
132kV - 133 8

69kV - - 19
300kV HVDC - 388 23
Xl 232 130,382 37,840

HiFF : EGAT Sustainability Report(2021) & ¥ A2 MI/ERL

I https://www.nedo.go.jp/content/100933862.pdf
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=5

wesslnh 250 Wlalon |
mien

[Femsloivh 230 Alales

wnfusmrsuy lwivhoes nvs
Ryt oy o
g, =g wuslh 200 sl

o wesiolwh 115 Alalawt v
— == i e g e
oz o Malot
Y Y o wlturege 500 et
- llbhunge 250 Halat
s 1 Halmd
4 anluoge 152 Halt L
A R VAR Y
B [ W W,
(J a v
# 4 ms hihherdanialszmalne 7]
uaniiszunlvih
fhemaruszunivh
tel noanausszuuda il tel
Sund vz 2018 Wy £FS 20151
rid B 3 0 T

HiFT : Power Development Plan 2018

2-4 A ZEOEEHRB




% 2w AAEERS ¥ — DB

(1) 24 %EN (EGAT)

EGAT /%, 1969 FEIZFRL S, TRAF—F LMBFEDOEREDO L L | FE, BHEL . lEAL,
— W DBEEZE K OBRE~DOFEEDOFHELZIT > T D, 2022 4F 12 A F ORI EHR A 21T 16,920
MW (EREDK) 32%) (3 2-3) T, KIFEEFT 3 &, 231 o KA 7 VFEEFT 6 &7,
KIIFEFERT 30 @i, F/AEFRET RV —REIT CRBE, B, #EY) 9 &, 7« — B RE
AT 4 T, BKRENT 1 @ CREINTWAD, AT, IPP 75 16,749 MW, SPP 75 9,195
MW, BETHD T A A, ~L—2T 05 6235 MW OFEHZHEAL TN D,

A3 2 % fE OB IL 500kV, 230kV, 132kV, 115kV, 69kV TV, —EBFEEEIC p&ﬁa
NwRGET D, EHEEE AL (MEA) S HIGFEIAME (PEA) 2 U C, 2ESHICEE L
TW5, EEFHEICBW T, 74 & L i1E 115k, 22kV OAFE T, ~ L—37 L 13 300kV @Em
THRHMER LTV D,

& 2-3 EGAT OHEREAE (2022)

BT F B ax i A E(MW) %
gL NA R A 7L 9,086 53.70
K77 3,687 21.79
K7 3,038 17.96
HAFRE= R L — (KRB, B D) 79 0.46
T4 —E 30 0.18
Bk 1,000 591
aRt 16,920 100

HIFT: EGAT &8t & v JAEHIVERK

(2) E#HEEHNE (MEA)

MEA /&, 1958 FEITFRNL S 4L, WA OEEE T CRUE, /NEFELIT> TWD, 2021 412 AR
H#».ET MEA (3= 7NN a2y o270V Ay NI 0—r D411 1 (LR
B:<) OBEFICEREEE L TW5, 2021 FORKESFEE1E 9,078MW, £7-. BGEE &I
49,050GWh (MEE/3ER<) TRIEED 50,153GWh XV 2.20%DM & /e - 7=, KD BFRIORTEE

BEIRIIEE 33%, EUR R 3%, FEX 24%. BUFEEE - IEEFIHIE 5% TH D, (3 2-4)

& 2-4 MEA T 7ANDOEAHRTKHR(2021)

L =pall] 5eiEE (GWh) B
EE 16, 182 3,731,515
YR A 18, 347 326, 002
PEFE 11, 944 34, 051
BOMFEEE - FE=FIEA 2,577 17,911
aar 49, 050 4,109, 479

HIFT:MEA Annual Report(2021) 5 ¥ FHAE I {E&
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(3) #AEAHNT (PEA)

PEA 1%, 1954 FEIZ[EFE D4 TR L S 4172 Provincial Electricity Organization (117 OH5 /At %
Bl FIZRE DT IR 251 &t ST 1960 T FRNL S HL, WA OEEE N CRUE, /NediE
AT TWD, 2021 4 12 A KRS T, MEA OFLE3 =Y 7ZRW\WZ 74 =V 7 (¥ A D 99%%
J1N—=) D 2,099 5 (HEESRS) OBFICEI MG L TWD, 2021 FORKEFEIT
21,282MW, F7-, fRIeEEJ1EIE 136,396GWh (JE(E/3ER<) THIFEE D 131,850GWh LV 3.45%
DL Tp o7, BRI OMRGEERERELRIIPE TERT 71%, EEXOMIAITR 29%Th 5,

(3 2-5)

% 2-5 PEA L) 7ADOEHIRFEK5(2021)

E= )l 5eiER (GWh) BEH
FE T ¥ 96,512 1,823,045
FEZ DM 39,884 19,162,238
Al 136,396 20,985,283

HIAT : PEA Annual Report(2021) & 0 #i 2 Rk

SHHEE T DB OHE BRI 2-5 D@D TH D,

=5] =
%EE&’JE
160,000 -
4 ECATEEEE o
140,000 - 0.0 1159 1%
. 120,000 s
=
% 100,000 -
L
!]g 80,000 -
W
BI 60,000 t
xm ¢ 3.5%
i PEA
40,000 - 133,223
73%
20,000 5{"
Wy

05 . . . ‘ . ‘ * 1A~11R8
2015 2016 2017 2018 2019 2020 2021 o
=5t 182,018 GWh

HiFT : EPPO, MOE & %} % fHAL [ B ANFERR

2-5 EGAT, MEA, PEA 18TV 7D HBEHELLE
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23 BHFE

2022 HIBITF DX A DE— 7 EFTFEIL 4 AIZiskIn7- 33,177MW TH Y . EGAT DX v
KU — 21285 — 27 BHEET 2011 40 23,900MW 725 2021 0 30,135MW & 10 £ T
K126%HEML TS, (¥ 2-6)

35,000 5
B — 7 FE[MW] 30.853
29,619 ’ 30,135

30,000 26121 26,598 26,942 27,346 28,678 28,338 28,637
25,000 23,900
20,000
15,000
10,000
5,000
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
HFT : EPPO, MOE &k} X 0 FAAEM1ERK

2-6 EGAT RYFIT—IIZHTEE—IFEDHBMW)

THE R ) BT OV TR, 2011 20D 148,855GWh 725 2021 A2 190,468GWh & 10 AE[ETHJ 28%
HEIML TV 228, 2020 #1220V THE, 2019 40 192,960GWh 75 187,046GWh & 3%/ L7z,
2019 4 & b LT 2020 450 2021 EOVHEE S B3 D LIz DlX, COVID-19 DFEIZ L5 H D
ThiHESRTWDS, (K2-7)

250,000
m {HEE ) EIGWh]

200,000 182,847 185,124 187,832 19%:960 187,046 190,468

161,779 164,341 168,685 174,859
148,855
150,000
100,000
50,000
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
HFT : EPPO, MOE &k} X 0 FAAEM1ERK

2-7 HEEBHEOHBE(GWh)
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2021 FEICBITH 7 Z—ROMEENEIIN 28D LB,

HEES1E (GWh) (2021)
B 398, %@fm 3,829, 2% BB,
0% 3,794, 2%
LBUW%EEJ&U\
NPO, 201,

0%

P

2-8 wHA—RIHBENE

HFT : EPPO, MOE &k} X 0 FAAEM1ERK

X A ORWYEHFEMEIL., PDP2018 |28\ T, NESDB(National Economic and Social
Development Board)?23 £ L 72 2018 4272 5 2037 4F £ TO R GDP iR 3.8%., FHIAN
AR -0.02% % HME L U TR &4, PDP2018Revl B W T HIEEIN TV D, ZOFHHEIC X
% & BEGAT, MEA, PEA3fOE IRy NU—ZIZ81F 5 E— 7 E 1% 2018 H-D 29,969MW 7)>
5 2037 FTIE 53,997TMW (G- 2.93%H8) 12, #EJ1EIE 2018 42D 203,203GWh 725 2037 4EIZ
1% 367,458GWh (4314 3.13%H8) ICHIINT 2 & PlEan b, (& 2-6)

B HEZE L Cid, EEP2018 (238 T, 2037 4E281F D GDP %472V OENT F/LF—i
# % (Energy Intensity) % 30%HIIHT % & L, =3V —{HEHI HAZ 49,064 ktoe’ L B/ &°—7

T EHIECA AR 4,000MW 2% E S, 2 OB E— 7 FFEHIR AT PDP2018 B8 L O
PDP2018Rev] |2 I3 TW 5,

2 HI{£9 NESDC(National Economic and Social Development Council)
3 ktoe : fiHH#E T = b (kilo tonnes of oil equivalent) : 1,000 b > DA &2 BREE S E72RHIE LN D =RV F—
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® 2-6 BENAREFA

FE v — 27 B (MW) E71E (GWh)
2018 29, 969 203, 203
2022 35, 213 236, 488
2027 41, 079 277, 302
2032 47, 303 320, 761
2037 53, 997 367, 458

HiFT : PDP2018Revl L ¥ S FAMERL

24 RBERHEE

FAIZEBIT %D EGAT LISAOHMS AFEEF AL, OFRERMA R IOMW ZEX 5 PP
(Independent Power Producer) . @7E@EXIHA &2 10MW %8 2. 90MW LL R SPP (Small Power
Producer) M U@7EHEHAED 10MW LL Fd VSPP (Very Small Power Producer) O 3 -DIZ/3%5H &
., BEEDSEAD SR TS, 2022 4 11 HOFEEBMHAEIL 53,430MW T, FFELRITIL,
EGAT 75 16,920MW(32%). IPP 75 16,749MW(31%). SPP 7% 9,233MW(17%). B A7 6,235MW(12%).
VSPP 73 4,233MW(8%) CTdH 5, (X 2-9)
RO 0 | Atk D% BERHA EIL, PDP2018 (281 2 A FHIBEE U S>3 fifis 5 0 R
B—HEMEIE X 7= PDP2018Rev] (28 T, 2017 HD 46,090MW 7> 5 2037 H(21% 77,21 1MW (2
Wk 5 Z EDEHE STV D,

50,000 -

8% Il 8% 8% SEERXDREEE
45,000 a

1 8v0 [l 8%
8% . 12% [ 120/ 11%
40,000 | | oeo RS

E- 35,000 | 1400 16% 18% 19% 19%  189%%
< 30,000 -
i} i

gg 25:000 - [

g 20,000 -
15,000 -
10,000 -

36% 35% 33% 31% 32%  32%
5,000 -

* 1186=
0 T T T 1

2016 2017 2018 2019 2020 2021 Total 53,430 MW
HiFT : EPPO, MOE &k} 2 A& M H A5
2-9 ERBXRDAIRETELLE
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F72 20224 (1 A~11 ARG OBEHFERNNC L 2 REENEE LD L. RERHT ADEIED 53%
ElcbE<, WOTHEIA (17% . Ak - 8k (16%) . FAET RLX— (10% . /KJ11(3%) &
LTV D (M 2-10) , BABREHZ X 2HEBEOLRIL, 2 TR TEXTWNDEHODK 70%THh
0. WBRFDOEBL L WFUEERZ O OIL AR B 72 &b 50T T Z A BURFIE, FEERE
E L TCORRHANDIRFZS LT, BAEAREZ I LTX —~Dv 7 MRS E 25 ETh 5,

220,000

RERERIBIREENE

200,000
180,000
160,000
140,000
120,000
100,000

80,000

FHEENE (GWh)

60,000
40,000

20,000

0 *1H~118
2015 2016 2017 2018 2019 2020 2021 Aait 199,514 GWh

HUFT : EPPO, MOE %4} % 3 25[H A A 357
2-10 BRHPFERICKIREEHE

FARRET R L —E A HIZIZBI L Cid, AEDP2018 |28\ T, 2037 FEIZBIT D o R L ¥ —
HEE (BR. 8. A ARED 1[0 FARE - RET RV —EE 30% & T2 2 L3k
EIALTE Y, PDP2018Revl (28T 5 FARRE= R/LF —FERFE TIiX, 2018 D 9,391IMW

(19.6%) 775, 2037 FFI21E 28,004MW  (36.3%) &K 3 FFICABEZIMSE D Z ENFHR I T
W5, (F£27)

& 2-71 PDPICHITZBEEMREIRILF—HRERKHE

WA F= A 1,765 4, 694
INA FTTA 346 1, 565
N 2,573 14, 754
J& ) 1, 353 2,989
KT 3, 069 3,174
FEFE) 284 828
i1 2 0.3 0.3
&t 9,391 28, 004

HFT : PDP2018Revl X ¥ FHAE/ERY:
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25 BATEIRILY—

2037 - E TR T R —HE & (B B\ A FED 125D 2 BAERE - RET 1L
X —hH % 30% &9 5 7812515 72 AEDP2018 128\ Tld, I#&4EE HIE{E % AEDP2015 2> 5
FIS0%MEES L EHIT, FECEEIZB T 20D WSH 71 v 2—~<— (Prosumer) DOHEII~
DOXIER A I 2 =7 4 ZER EOBLED D, FRLd X 9 22122V T AEDP2015 7> 5 aHEZ8
SNTWD, (F28)

O KB I HRAEE ORI R % . AEDP2015 (28175 6,000MW (2036 4F) 75, AEDP2018
T 14,864MW (2037 4F) IZHE L, F72, AEDP2015 TIEE & I TV eh o IR A=K
KRNI BT i,

@ NAF~ A EEEEOBRIERE%Z . AEDP2015 ([Z251) 5 5,570MW 75, AEDP2018 Tl
5,790MW |Z fLIE L,

@ A 2=T o PEEY A O A =% . AEDP2015 (2815 5 500MW 7> 5 AEDP2018
TIX 900MW (Z RE L,

#F 2-8 AEDP [ZHEITABARREIRILF—HREMHEOREL

FHERE (MV)

FAERRBT RV — 58 2036 4 (AEDP2015) 2037 4 (AEDP2018)
N 6, 000 12, 139
ERLNEWN - 2,725
NS F~ A 5, 570 5, 790
J& ) 3, 002 2,989
INA FH A 1, 280 1, 565

I a2=7 1 BFEEY 500 900
PESEBE W) 50 75
KETRKS) 376 308
K 2, 906 2,920
aat 19, 684 29,411

HFT : AEDP2018 X Y FHARIVERL

251 BETWERIRLF—HARERER

Z A BURFIZ, 1992 4ELARE SPP <2 VSPP 72 E Ol EEAKIZ L W REHFEEZ DR ENE~DOS A%
D TEN, FRHCHA RS XL X —OFAEEEZ M 572D, bkx 728 AMEEBOR 28 H L C
X7,

BANZE A S NIZBORIL, 2007 FE0DEA SN, HARRET RV —FHOREEFEEND
DEEREIC—EREDOA 2T 4 7% ERET 5 Adder HIE T, FIHT 5 HAERRET L X —
FRNZIS T T, A 2T o 7 ORI (7T HFEEIT104) BRD BTV,

WOBIRIX,2013 A2 Adder il A o THEA S A7z [EE AR B B B (Feed-in Tariff, FiT)
ThHY, FTIIERIRRER K EITEA S, BEICHEEMOBT R 2MIZIER L, FT
FIEE & 2 B Iliks i, OFITF : EEFTO#ERR, EHEMIC X0 R S5 EEME. QFITV :
PREL & 70 2 BEFEW SO/ N A A RBFOAMRE B A& R U CRHE S 2 2B liks, @FT Premium : g
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FEYRONRA F~ R e NAFH AR EBER T 0P = 7 b~OE CH9I0 8 4ERE]) <0, FEuhEs:
ik (v 7 —R, RNy F—=—k FT—T g U= R VT T BOF ¥ T, T,
PoX—T— AR, F—F T 4 —F) KEE LONE GEH) SN DRI, o 3 B3 TR S
NTWD (K2-11) . KBJET25 ], ZOMOFARRET R/LF — HNFEFEWERS) T20
M. FITAfliks TRRET 2 2 LN TE D, Elo, 2014 EITITAA A< R« S, AT AFEEEIT
VSPP % XtRICAFLIZ L D FIT B2 ADRNE BTV, 2017 H2iE, K 0 ZEMNFAERRET x L
X —BNERET D720, BHOFEAMRRT L X —HEMAE DY THRELITV., HERE
ZEBAINE N SPP DAEEHIT > TV 5D,

Fio, BEMRZILX —~OREZRTERREE & L X, ¥4 OREZEES (Board of
Investment, BOI) 2%, FFAEFHET RN X —FE~OREHERIZHT LT, S8EMDIEAPLOEERS
BEAR O A3 2 BB DS bR7R & Bl COEEHE 21T > T\ D

FiTi - 'l' FlTy s X (1+Core ihfla’tion,._.l_) o=  FiT Premium

i Ao isrelindhszuy /)

FiT Premium
| TS
EEEEEEEnemsasnRmEEl
wuwmuammmﬂawmumu

FuT = am'\wuu,ﬂ'sﬂim =
T o o v
FiT, = damnsiinaonanglasenis
I“.l"..“l.“..“..l‘ ||

i -] 10 11 12 13 14 15 16 17 18 19 20

HiAT : EPPO, MOE Web 47% b

B 2-11 NAABREREDFEED FT {MHEEE

FIT (Um/miie)

252 BEAEIFXLF—REEREORE
(1) SPP UMNR#EXEERXE)

SPP I%, 1992 FFITE A X7, FEER A ED IOMW Zii 2 TIOMW LLFC, a2 vV =R L —
g UREETIIERIN O ST EREILIAN (R - BAEFTRE= RV F —) THRELT
IEEHTHDH, BESNIE/NIEGATIZEESND (REENFEHBERICTEETHI L
HATRE) o AHIEOBMIL, ENORBRZ 3L X —CRIREY ORI 2 (e L, B O Bkl
~OEEBFES B L Sz,

SPP @ EGAT & OEKEREL L Tik, 25 FOERMENITH L7, v — 7 MW Oia %7
EOHilf 24 O BEMSEK (Firm contract) &, @5 FRmOFEMETH L0, ©— 27 MO
BHERE 7 & Ol & A b 7e WIERE B2 (Non-Firm contract) O 2 FEENEE ST, 7z,
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2017 FETIE, AR OEY . K ZEN LA FTRET XX —E 2 RiET 5720, HEOH
AFTRE T XL F —RZ A GO TREZITV., FM 4zl L EZBE RIS g
7'V REERZK (Hybrid Firm contract) 23 A AU TW 5, 2022 4FRI21%, M2 U7 fibia
FREEAID, BETDHREMERMEEED 20 B e 225 (Partial-Firm contract) & A X4
T3,

2022 40D SPP ORI, =Y = R L—3 3 o SPP TIE 96%M3 [l BRI TH 5 D% LT,
B/AEWRET /L F —SPP Tl 84% M HEFEEMZNI TH 5, £/, HAERTRET R /LF—SPP D5
b, BEIIAA A AREOHLTH Y, EEERTIT, BNOBRBEENRKE <, KNTA
AA~A, KBBXODIEE > TWND (£29)

(2) VSPP (#B/IMAEREBEERERSE)

VSPP (%, 2002 FFHIZEA I T2, FBERMA RN IMW LLF T, EICHAEMRETZRLX—T
REXATH)FEE THD (2007 FICTERMAEDL I0MW DL FOFEEFEZG L LTILRS
nic) . FEEINTEIL. EGAT OXERM AR ICEE: MEA & PEA OREMIZHERE
LCREBEIND, KHEOHMKGIL, L0/ N2 FEZROBAZRT LT, ENOZRLF—
EIROA RGN, WSO ORREHREMR, REARE L FIR L, EOREBERM~ OGRS
B E &7,

BERERA & LTI, 2017 4RI, 3 A D 6 H O 2 & e 6 7> A I UGB S0 Hn (7%
D @ 6 7> H X Non-Firm) 417z ¥EFEERIZ2HK) (Semi-Firm contract) 3 A iU TUV 5 A3, 2022
FOWRPLE LTI, VSPPITIFIE T R T FEEERMZRK CTRIEAE & #efi L T D, KIBYEA &
BERENVPRKELS, RNVTAA A~ A, RAFTHADNEE 72> TV D, £T-, HBAREZ RLX—

(RNAF~R) ZRALEaY2xb—2a vFEEEL 1 GMW) W5 (F£29)

= 2-9 BREILTUL\S SPP LVSPPODEAKIFER (2022)

—— SPP BERE (MW) VSPP EEARE (MW)

" il FEER FEER KRR
BATRI XL | A FH = 0 0 341 0
X— IR T R 489 449 1,141 0
KA 0 22 1 0
PN 0 436 2,280 0
FEZEY) 0 165 179 23
&\ 0 1,421 53 0
Z Dt 0 14 5 0
Brxis 489 2,507 4,000 23
oY xR L — | {bakE 5,965 278 58 0
vav BT X 0 0 5 0
avx x4 5,965 278 63 0
6,454 2,785 4,063 23

wost 9,239 4,086

AT © ERC & kL Y FAAR R
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BCHT D FIT #IFE TOZAERDLUIC OV TIZ, 2022 035 2030 EDOF TOFEIZOWT, 2022 4E 5
A2 NEPC 7Milif& 2 &Z8 L. 2022 4 9 HIZ ERC P E A AR L THEEZLZEEL TS, (F

2-10)

£ 2-10 T&HO FiT LFHEE(2022-2030)

BAFWRBETZ ALY — REFEEROFIERE | FiITON—>/kWh) | #if
SA AT A (MK FETEY) SPP/VSPP  Non-Firm 2.0724 20 4F
a7 SPP/VSPP  Non—Firm 3.1014 25 4
L ATt SPP/VSPP  Non-Firm 2. 1679 25 1
i b ERE R B (BESS) SPP  Partial-Firm 2.8331 25 1

K EEEE I T 7 a2 = 7 M2 Fit Premium 78 0.50 2X—> /kWh 1B &5

AT« ERC &k L 0 G R
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2w AAEENE s ¥ —OHK

26 EhH@HA

ZANL, IO AR T TAAR, v L= TIZENERH, TA4AA, v L—U T hbEA
LTEY, EHOEMAIL, FEEEED 12%., FBEEHIED 17%% 5O TN D, BWAIZH ATl
I E. BAEDS 2019 4E L Rl LT 2021 RIS 30%EEM L TV A OISk LT, #iH
BITH 32% > LT s (K2-12) .

BADE LT AANLTH Y ALK L T RERERED 95% (5,935MW) 287 4 A
EDEK G THD (FR2-11) o TAAHOEEEANILMEBUFH CHEI S 72BN B
%% (Memorandum of Understanding (MoU) on power cooperation) (2353 < DT, BIfED MoU
1L, 2016 FFIZFHFIE AL, XA 1X T A A5 9,000MW OFE N EEATLHEE > TN D,

AAEZI ¥ v —nbbEREEZFET D MoU Z i L TV 7223, 2010 IR LTS, F
FERE AR SN TEER, R Yv v~ —DHBEARALELH Y, BEITERL TV 5D,

== A = A
B A B
40000.00 3500.00
33356.29 2882.01
35000.00 3000.00
29550.57 2617.58
30000.00 26669.44
2442742 25546.65 2500.00
25000.00 1969.14
= = 2000.00
% 20000.00 g
15000.00 1500.00 1105.97 1093.17
10000.00 1000.00
5000.00 500.00
0.00 0.00
2017 2018 2019 2020 2021 2017 2018 2019 2020 2021

HiFT © : EPPO, MOE &% ¢ & IZFHZEHTER

B 2-12 AA1HI1THEH#sH A (GWh)

£ 2-11 BA(IZBITAHEHEMAL

FEH 3] RIEAE (MW)
Theun — Hinboun Hydropower Plant Lao PDR 434
Huay Hoh Hydropower Plant Lao PDR 126
Nam Theun 2 Hydropower Plant Lao PDR 948
Nam Ngum 2 Hydropower Plant Lao PDR 597
Xayaburi Hydropower Plant Lao PDR 1, 220
Nam Ngiep 1 Hydropower Plant Lao PDR 269
Xe—Pian - Xe—-Namnoy Hydropower Plant Lao PDR 354
Hongsa Thermal Power Plant Lao PDR 1,473
Nam Theun 1 Lao PDR 514
Thai — Malaysia HVDC Transmission Lines Malaysia 300
Total 6, 235

HUFF : : EGAT Annual Report 2021 % % & (ZFHAMIVERL
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27 BhHHE

ZANTRIT HELEHET, BEATOELEHE A E SV TR SN2 EXOE S, B
BB FRHE A 1 = X 2 (Automatic Tariff Adjustment Mechanism (Ft) ) & FRiEH B AT HES 0
THE I A2EEES ., B X O IMGER. (Value Added Tax, VAT) 225785 T\ 5, Ft 413,
PRBFESCBUN FHZ S I EOEB 2 X NEZRINT 572D H DT, 4700H Z L IZ ERC 28
RELET> T2, BEEAOBEIESITTLO®EY, (£ 2-12)

= 2-12 BEEAHOESRHE

‘ [ EBEES R R R B 2k L
Fremal e Br& B B N
BE BE
M i A 160kWh/ H LA F 12kV A | FARHE 24.62 85— /H
FEARL G 8.19 N—>Y/H EEB
(g =vE T E—7 5. 7982 /X—>7 /klh
1 - 15kWh 2.3488 /3— /kWh FT7ve—z 2.6369 /X—>7 /klih
16 - 25kWh 2.9882 /3—> /kWh
26 - 35kWh 3. 2405 /3—>7 /kWh
36 - 100kWh 3.6237 23— /kWh
101 - 150kWh | 3.7171 /3—>7 /kWh
151 - 400kWh | 4.2218 /i:—“//kWh 1224 kv TR 31224 =V /A
400kWh #2 4. 4217 73—/ /kWh R
/11 B 150kNh/ A 18 : Are—2 | 51135 35— /kih
A 24.62 /5= /1 F7E—2 | 26037 /3— /Kih
(3 =v o
1 - 150kWh 3. 2484 /3—>7 /kWh
151 - 400kWh | 4.2218 /X—>7 /kWh
400kWh #4 4. 4217 S—>7 /kih
JINELRE — | 12KV RN | AR 33.29 N—/H 12kV Al | EARHE 33.29 N—>/H
1 F e TER B
1 - 150kWh 3.2484 /X —> /kWh FrE—7 5. 7982 /3—7 /kiih
151 - 400kWh | 4.2218 /X—>7 /kWh FTE—7 2.6369 /3—7 /kiih
400kWh #2 4. 4217 73—/ /kWh
12-24kV FEAR 4 312.24 X—> /A 12-24 kV FEABLE 312.24 X—>/A
(g -vEE 3.9086 /3—> /kifh (g =vE
Fr v —7 5. 1135 /3—7 /klih
FIe—7 2.6037 /X—>7 /kWh
H B AR — | 12kV SR | AR 312.24 N—/ 12kV Rl | HeARe 312. 24 N—/
i 7~ NEHE 221. 50 /S—>7 /KW Fv v NEHe
PERE 3. 1751 /3= /kih Frv—z 210. 00 73— /kW
F7E—7 0 /N — /kW
TERBRE
FrE—7 4. 3297 73— /kith
FTE—7 2.6369 /S— /kifh
12-24kV FEAR 4 312.24 X"—> /A 12-24 kV FEABIE 312.24 N—> /A
T e 196. 26 73— /kW T FEH
e Eokh 4 3. 1471 73—/ /kWh Frv—o 132.93 73— /kW
F7e—7 0 /83— /kW
fEREHE
Fre—7 4. 1839 /3—>7 /kWh
F7E—7 2.6037 23— /kWh
69kV LA k| Ak 312.24 N—> /H 69kV LA k| FAKRE: 312.24 X"—> /
T e 175. 70 73— /kW T e
e Eokh 4 3. 1097 /83— /kiWh FrE—7 74. 14 R— /KW
FT7ve—z 08— /kW
TERBRE
Fre—7 4.1025 23— /kWh
F7E—7 2. 5849 /3—>7 /kWh

2-18



% 2w XAEE RS X —DHIR

‘ [ EBEES R R R B ek L
Fremil iy N Bie BH& B G
BE BE
FOHH R — | 12KV R | FEARHE: 312.24 /X—=/F | 12kV KT | HEARE 312.24 /X—> / H
i F T NEHE Fw v FEHe
FrE— %2 | 332,71 S— /KW FrE—7 210. 00 /X—> /KW
By e — 2 %2 68.22 /S—> /kW F7e—7 0 73— /kW
FT7 =2 0 /X—> /kW TR
ey S 3. 1751 /X—> /kWh For—2o 4. 3297 /N—>7 /kWh
FTE—7 2.6369 /X—> /kifh
12-24kV FEARE 4 312.24 X—Y /A 12-24 kv FEAREA 312.24 X—>/H
7 NEHE T~ e
Fr B —r%2 | 285.05 /S— /kW Frv—7 132. 93 73— /kW
By e — 2 %2 58.88 /X—> /kW FT7E—7 0 /X—> /kW
F T =2 0 /R— /KW Tk
EER 3. 1471 /X—> /kWh For—7 4. 1839 /N—>7 /kWh
F 77— 2. 6037 /S—/ /kWh
69kV DL E | EAEME 312.24 X—Y /A 69kV LI L | HAkH 312.24 X—>Y/H
T~ e T~ NEHE
FrE—r%2 | 224.30 S— /KW Frv—7 74. 14 28— /KW
By — 2 %2 29.91 /X—>> /kW FTE—7 0 /X— /kW
F T — %2 0 /R— /KW (g =vaE
T4 3. 1097 /X—>/ /kWh For—7 4.1025 73—/ /kWh
F7E—7 2.5849 /3—/ /kWh
R S | 12kV AR | EARe 312.24 8=/ | 12kV AT | HEARHE 312.24 73— /]
%3 F= v B 276. 64 73— /kW Fv e
ey S 3.2009 /X—>7 /kith For—2o 210. 00 /X—>7 /kW
F7e—7 0 /N — /KW
EEEHE
Fre—7 4. 3297 /S—> /kiWh
FT7E—7 2. 6369 /3—>7 /kWh
12-24kV FEARR 312.24 X—> /A 12-24 kV FEAR G 312.24 N—/ 1
VAR - 256. 07 /S—>7 /kW Fv v NEHe
T Eokh 4 3.1471 /83— /kWh =7 132. 93 /R— /kW
F7E—7 0 /N — /KW
DRk
Fre—7 4. 1839 /3—> /kWh
FTE—7 2.6037 /X—> /kifh
69kV LA E | FEAEHE: 312.24 X—Y /A 69kV DL E | Ak 312. 24 /X—>/H
7 NEHE 220. 56 /X—7 /KW Fw v MEHe
TEE R 3.1097 /X—>7 /kith For—7o 74.14 73—/ /kW
F7e—7 0 73— /kW
EEEHE
Fre—7 4. 1025 73—/ /kWh
F7E—7 2.5849 /3—>7 /kWh
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‘ [ BEES R B B Gk L
Fremal e Br& B B N
BE BE
JE R HH | 12KV ARG | FEACRR 20.00 N—>/H 12kV KA | Ak 312.24 X—>/H
i e Fw v FEHe
1 - 10kWh 2. 8031 /X—> /kWh FrE—7 210. 00 /X—> /kW
10kWh #2 3.8919 /3— /kWh FTE—7 0 73— /KW
TEEBH
Fre—7 4. 3297 73—/ /kWh
FTE—7 2.6369 /S—7 /kifh
12-24kV FEARE 4 312.24 X— /A 12-24 kV FEARRL 312.24 X—>/H
ek 3. 5849 /3—7 /kith T e
Frv—7 132.93 /3— /kW
F 77—z 0 /X— /kW
EEEHE
T Ee—7 4. 1839 /83— /kith
F 77— 2.6037 23— /kWh
69kV LI L | FAE: 312.24 X—Y /A 69kV LI L | HAk: 312.24 X—>Y/H
ek 3. 4149 /S—> /kith Fv v NEHe
T Ee—7 74. 14 R— /KW
F7E—7 0 73— /kW
ek
Fre—7 4. 1025 73—/ /kWh
FTE—7 2.5849 /3— /kifh
—E 0 FAR 4 115,16 23—/ | 12kV AW | HAkha: 204. 07 N—>/H
5 e F< v FEHe
1 - 100kWh 2. 0889 /3 —> /kWh FrE—7 210. 00 /X—> /kW
100kWh #8 3. 2405 73— /kWh F7 =7 0 73— /KW
ek
Fre—7 4.3297 73—/ /kWh
FTE—7 2.6369 /S— /kifh
12-24 kV FEAE 4 204. 07 /X—> /A
T NEHE
Frv—7 132. 93 73— /kW
F 77—z 0 /X—> /kW
HEEEHE
Frv—7 4. 1839 /3— /kih
F7E—7 2.6037 73— /kWh
3% B IR TEEFH 6. 8025 /3—>7 /kith
H

¥ AU E—7 0 AEH~4HE H OFRT 9:00~F# 10:00

F7e—7 : AREH~&REH OF% 10:00~4519:00, BEL, LHHH (REEIRH & Royal Ploughing Day # k<) @

i1 0:00~F-#% 12:00

¥ A =7 g H O 6:30~F1% 9:30

Mo e —7  fH ORI 8:00~41% 6:30 (42 B — 7 KD e Kl

F 7 E—2 g H O 9:30~1 8:00

*3 REEFEABEROWBE AL, TOU A —&—H»

HiFT : MEA Website % 2=\ A M /ERL

B EWZ D TREIZOHE M)

RIS D ETOEERE
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BIE BEAMTSBEIRNF—SRTLADBERATREED H 5 E

3.1 KEBARE

311 il
(1) KBAERKELRT LA
KBS AT L O EERRLER &2 WKHIRT,

EH

(AZER)
EEt - SR gﬁéﬁ Eﬂ o

ErFARERE AT L

i

e

_ AFEENE |
L} - ral '*\I
EH — ()

L P eyl B e—" u EIFFJ¥'E'E

Vi T
A i o S =

G ||| e

ME‘B"E.‘-H =il + F L

%

HREh

HiT NEDO BAERIBET RILF—HMTAESE 2 iRk Y ik
B 3-1 KBARESRTLEEH

KIEGHFEEL 2T M, KBFEMEY 2—/L - T LA Bfeds, BB, U—arF 1o
T (A=) R ETHREIND, E—27 1y NOBEAZ BN LT HB12IE, REHROZE
BAFRE T D, %ﬁﬁﬁéamkbf%ﬁﬁﬁi%aﬁgﬁk%ﬁm e DGR, A
FF e AAKURER, T ZEHAIEE, RoREER EARET D,

k%t%ﬁ/xrAi B O KIGEMTE Y 2 — /L) BRERR S 4L, B~ OEHAEIZ L0 R
ORI K EFE RS AT A, iti@iﬁﬁ%%% SVAT LETR D, RHE R KT

BYAT L TIE A U= DK EMT VA KD ETEH &2 2 A B L CRFEICE
%&ﬁ#éoﬁ%%ﬁ%xﬂ~&®ﬁ@%¢i9yﬁw%?%é FEAEDA =2 T, &
KHIBIEHIBIEERE 2 5 L T D, Z OREREIL. KESFEMM T LA O KB TED L 9,
WA RN EREST D, A= IIT LA BRIZK LT 1| EAREINDGZELH
. KGEMED 2—AVDTZ M) T RICEBOA A= PRESNDZI LD D, e,
— I TACEV 2 —)b] LRI DA =X N L7 KIGEME Y = —LiE, BRI

IEA (2019) “PVPS Trend in Photovoltaic Applications 2019”
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TR AT R L X — U R T B~ T RENE O & B Hil

EEHE TS CRIGERE 2AGE L TV D 5E) | BEOHHICE W TEEARFEH 2R L T
%o

—Ji T MNLFERIGIERE Y AT ATiE, AFHEMROIFFHEICB T 2 =L ¥ — a0 7= 0
WCEBEMALETH D, Fry—Yar be—71%, FEMEREAERE (SOC) 1ZHERFT 572

DICFH S, BERENLDENEE 22—V TG T 20, BAGE £ 72Tl T E & F Bl 2 0k
#T D, Fr—varbn—J70WL, KPDEHEY AT LOREE 2k LT 572010k
K BREHIEEREZ — Kb Lieb D bbb, RIMENDLERGEITT TN A v —4 |
Z VTl O fidkE B IMG T2 Z LN A[EETH D,

(2) KBEABMDHE

KIGEMOFELE L, MRS, 5% (BEAmEDE) . BEFRER ECTHoEIND, REIZ
RFEORFIAIZ OV TRT,
* 3-1 KBAELDHE

Garl X5y FHH R

PUNTEN .| o BUED KM O ER
BRIV T2 | n L) G d B AL
ook b s L0 160~200 pm FBREEDFEWEFE G Y 3
EE B ) 2| | gen by A MR BN S
-7%»772VU:/%ﬁ%Lt%®f\/):y
FERE R | HERYY a2 BORELEZHELS TE5H
o KHEECEMERETH 203K ITE N
c il AL, HUVTA, BLVYO4ODDOTLED

2
o
)N

CIGS # L& & Bk
L&Y% o EENIESND
CdTe 7 o BRI YL ETNNEFRE 45 R
Z DA B « HEPFW CEEARETH VK= X b

o W bTF B AT E LT B EN I LRE
o a2 MEDOFTHEM:

N o FAREISERE VT, B4 O & TIERK ATHE
((\/g

ARSI | o ot

HAT NEDO BARRET AL ¥ — A EE _RERICHEAER

AW H
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53 T SLET S

2

TRNLX— RTF A~ Al

REMED & 2 el

(3) HEIZFT

KEGFHHE RS AT LE
BRFIRT,

REGANIC L > TH 5

K 32 KEXRBATLOERELHH

VSN D, KEIEET AT LO TR & FFR

S . L jﬁ;gmm
s SEHICRESNDZA T THY AT Y —F —0MRFEH s FERY Y 3R
o BRRIZEETAHTD, TV 2a— W ZIIT T AFEENHANGINDS |« EFECY a R
. f“b\iﬂﬁ ICREIND 2D, BEDIERNHPBRETH-TH, | {LEWSR
Hh bR E h ZNVDOFE A NPNEL D KEES VA
bbb
-1%ﬁiti2%t®ﬁ%ﬁMA X0 KB FITKIED ST
BIUZIENT A Z & CINEZ RN X —52EDDH I LN TE D
s FERLENVEORIBICHREISNDZA T s BT Y 3%
AR X e BBRIZEETAHTD, TV 2a— WZIIT T AEENRHAWGND |« {LEWHR
-] %ﬁ%?ﬁ@%m&t&b B ROENEBEMEET L, &
%ﬁﬁét@®%$a%k%<¢é ERDHINLD
o M EFREM L B HHSOE SR fEmT U arFk
-ﬂﬂ#%w%w%@%%ﬁm<w
K A o KENSDHEFNFIZ L VT 2 — )LOIEE FHNHH S
FEREBEOHMMNRIAEND
« 7u— FEAECKEEECESTZ A MEEW
s FERENVFEDRBMCHEEME L KIGEMET T 2 — RN — |« #REEY 355
N[ AP S e - {bEW%R
o FTHA MIENR TV Z 0, BIRM &V 2 — LD
Ay R AT & 2 i OHIE RIA D
Fole = AN— B AT DOH T AIERERND Z LT, BELEL
NN TE DN T 2@ E L THIEHANATEE
s TLXUTINIEBEHNEZLICEY, BYodimicihoTz
FXIE D AIRE

HFT NEDO [BARREI RILF—HMBEERE M ZRICHERER

3.1.2

IRENA O A5

aX bk

# [Renewable Power Generation Costs in 20212] 12Xk 5 &, 2010 &0 5 2021

AT T, KRB EO R A) 72 5 b3 Rl (LCOE) 1 80% X T L 0.048 USD/kWh & 72—

TWo,

Thid, EELTHSY Y 2P 2= lRORTICERT 260 L EX b5, KBS

BEY 2 —/UliE DI T & AT L a X FNT o ZOfkE 2RI, KBDEFREEIC K

HIUCFE L TWD, —FH T, BRALDFE= RSO EBMEICtE> THRE L TE 22 & bl

KTFDOH 9 1 >OFHEEETHD,

o,

75‘|—J7f)>/) =D

BAR—ZATO 3 A MTOWT 2021 D TR 22 N B %
Lo TERD . 2009 412 A0S 2021 4 12 A £ TORI
K EETHG CTOHBEK 3-3
USD/KW, RWTHIE (628USD/KW) |
lXe o7 D 1,695 USDAW Th -7z,

Z91%IETFLTWD

2 https://www.irena.org/publications/2022/Jul/Renewable-Power-Generation-Costs-in-2021

R T, HBIAARNBRIEONDONRA L RTHY
F—Z R U7 (679USDKW) &72->TW5, kb A b

HaA b

& =1 2 [ 857 USD/KW

2021 1T 590
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HFF IRENA (2022) “Renewable Power Generation Costs in 2021”

B 3-2 KBAHREPV)DMEFEHBLIRE, HEFIFAE, LCOE DHEF (2010 F£~2021 £F)

2021 USD/kW
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Russian Federation

Japan

o
o
4
<
4

™

Croatia |
freland
Chile

United States
Canada

Indonesia
Australia

Netheriands | I /O 1 022

Hardware
® Modules
Inverters

Racking and mounting

Republic of Korea

Grid connection
Cabling/wiring
Safety and security

Monitoring and control

Saudi Arabia

United Kingdom | SN - " ::c

- = & o ==
AR RN
g 2% @ m &
S5 =
g g

=
Installation

@ Mechanical installation
@ Electrical installation

Inspection

H AT IRENA (2022) “Renewable Power Generation Costs in 2021”
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Slovakia

Tarkiye |

tealy | R cs

Beigium | I O 752

France | I IO 05
Denmark | DN o1

Slovenia

Soft costs
® Margin
© Financing costs

System design

Avstria | N ¢7°

poiand | I /I 77
Lithvario | I 757
Romania | I M 75
oreece | NI M 72/

Germany | R 55

Bulgaria

China

Permitting
Incentive application
Customer acgulsition

incia | PO 520
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(3) EXEIHFR

JE 15 BT ORI IERE b &V RIS BT o 2 e eE, FERECE L TR, EHICEIR
NEFHRRIHET L2 LB TE D, ERNIMMA 50m LLTFOKEZHW S, FHRRITER
LRI THWS D, B &R U CRE RITRBLAZLE LTV 503, MRIEES—7 b,
WIS TR . VE EAREEAT e LB BR G AT & 72 D T LTI &, BB ISR AR RO )R 3
WL T2 Z b, e RES LR LT, B2 A R EL 2D 2 Enminien,

(@FELYs 2 FT77—L4

b)FELEDs 2 FT77—A
Hit [NEDO ITRILFX—HEEFE 2 hRJ
B 3-7 BELEEEEILVFTF—LDER

322 aARF
(1) BEERH

IRENA OFE#HEZE [Renewable Power Generation Costs in 2021 (2 X 5 &, 2021 4ERf 1)
Bl LR J)3E 7 2 =7 h@ LCOE IL, 0.033USD/KWh T, 2020 4L T I5%IK FLTW5,
72 2010 4F-0> 0.102 USD/KWh & EEEE T 5 & 68% KT L7 2 &1272 %, FE EEJJFEEDO 2 A DK
T, MR = A b O 72 & R R OUGEIZ L Db D TH S,

— 07, DIEEEIRRRRE 2 A MIA > KA 926USD/AW & bK<, A > ROKE 2 A F i 2010
D SB%IE T LTWD, 770 HEIZZENEN 1,150USDKW & 1,157USD/KW T, 2010 4
25 2021 FEOMNCZ T T DL 58%., HIEIZ 26%E T LT %
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Total installed cost

2500

2021 USD/kW

1000

500

0
oHoyM
PR P et
cocoo
NSNS

2014
2015
2016

2017
2018
2019

2020
2021

60%

50%

40%

30%

Capacity factor

20%

10%

0%

Capacity factor

2010
2011
2012
2013
2014
2015
2016
2017
2018

HiAT IRENA (2020) “Renewable power generation costs in 2021”
H 3-8 EERANRBEOMEFHKRIXE, REFIFAE, LCOE DHF (2010 £F£~2021 £F)

Africa

Central
America and the
Caribbean

Eurasia
Europe

North
America

Oceania
OtherAsia

Other South
America

Brazil
China
India

F 35 BELMEHNANREERATLOKEIR

5th percentile

1,440
2,618

2,534
1,832
1,962

3,176
1,920
2,513

2,461
1,311
927

2010

Weighted
average

1,667
2,776

2,534
2,517
2,563

3,647
2,606
2,739

2,734
1,554
1,415

95th

R Sth percentile
(2021 USD/kW)
3,145 1,149
2,922 1,583
2,534 888
3,671 1,127
3,329 1,079
4,010 1,136
2,860 1,232
2,863 1,146
3,008 842
1,819 968
1,673 755

HiFT IRENA (2020) “Renewable power generation costs in 2021”

(2 FERA

AR OPE B OFRE R BT 2010 4056 2021 FEDORIT 3.1 GW 7225 55.7 GW T 11 & 72 -
7o 2021 AEIZIEHT721C 21.3 GW AR STz, £ D 9 HHIET 174GW &Rk &, I—nm v X

T 2.9GW &% SR OB E A FIT 60%HE N L 7=,

2019
2020
2021

2021 USD/kWh

0.05

0.00

Weighted
average

Levelised cost of electricity

2021

1,892
1,583

1,349
1,623
1,388

1,256
1,545
1,663

1,150
1,157
926

95th

percentile

2,924
1,583

1,738
2,182
2,325

1,371
2,260
2,292

1,960
1,514
1,057
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B IRENA & #AEEIC L, 2021 £ LCOE 1Z 0.075USD/KWh T, 2010 4 & kg4
HE 60%IETFLTWD, A MIBOERIZIE, B —vHifom b, BRSO KR
BIZED A= AU N ENBET L5, 3—a v/ \TIEHIcExESNn-zay=7 b®

LCOE DOANEMNEYEIIE 2020 &> 5 2021 FEDOMIIZ 0.092 USD/KWh 2> 5 0.065 USD/KWh 12K L 7=,
— 7. INEEHFRERTE = A ME 2010 4E225 2021 sE ORI 4,876 USD/KW 7> 2,858 USD/KW

W2 41%IE T L7,
Total installed cost Capacity factor Levelised cost of electricity
60% 0.30
8000 o
7000 T B m = Bl 025 — B
| | _ —As— Wi o
6000 soas pa00 5515 40% I Y B
Ja £ 35% — B
=) = = | | 4
g & 2% . S
1000 0.075
HiAT IRENA (2020) “Renewable power generation costs in 2021”
3-9 HFLRANREBOMEFHEIR, BREFI AR, LCOE DHERE (2010 F£~2021 £F)
=& 3-6 FLRANMBANENFEEATLOFREIR
2010 2021
Sth percentile Weighted 95th Sth percentile ~ Weighted 95th
average percentile average percentile
(2021 USD/kW)
Asia 2,981 4,680 5,240 1,859 2,876 6,917

China 2,912 4,638 5,152 2,406 2,857 3,474

Japan 5,113 5,113 5,113 5,201 5,550 6,030
Republic of n.a. n.a. n.a. 5,238 6,278 7,317

Korea*

Europe 3,683 4,883 6,739 1,859 2,775 6,917
Belgium* 6,334 6,334 6,334 3,371 3,545 3,876
Denmark 3,422 3,422 3,422 2,289 2,289 2,289
Germany* 6,739 6,739 6,739 3,603 3,739 4,452

Netherlands** 4,299 4,299 4,299 1,695 2,449 6,424
United Kingdom 4,225 4,753 5,072 2,363 3,057 6,495

HiAT IRENA (2020) “Renewable power generation costs in 2021”
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 3-7 BEVATLDER

i eES Wi
LEM AT | L % wa . D fe/NHLAT
A EFa—)b TAERNATES 22— LEZHD
HEMBIE S X7 | FEMOFTAES R - filH, REEL, REEITO VAT A
2 (BMS)
PCS B« AU 2 AR MR % A
e AR RN D DER, BHE~DERDEIL &S 5 E

SR R R

JBSIFERR Y AT LD R RIS EE 2 R 58] )

BEL . SREBIOBEZ P < PRag2ERE

T - IR

& e R R AR
AT I

T AT LOEHL - WBET 5> v AT A

XF - WER | Xa—Es L | GH AT L ZAGRRA T 5
T %o E UL XA 5
T AR
(2) BEBOSE

DIFIRETHH SN REMREELEZ RS, BUEX, VF U LS AU BN RS 2 A Mt
G )AL, IRENA ICL D &, RICER L THOWONAEEMD 8§ BILL EEZ Y F U Al 4
BN EH TS,

® 3-8 FEHEEHOLKR
] N
wEEH | e | s NaS 7 L iy ATE—
=20
REZMERF | TG~ T kWhik | IMWh & 200MWh % IMWh %
L — M K 3C R 1C e 02C~#F K 0.5CH | &K 1C FERE
E
FERLE R = 94~96% F2 i 75~87%FLE 90%FEE 80~90%
Ffn 3,500 A 7 VR | 4500 YA 7 VFREE | 4500 V1 7 LFREE | 3,000 YA 7Lk

B (Lo x—F
TR 10 57)

(B v X —Ffm
THI 15 4F)

(h v B —FHfn
THI 15 4F)

Wb bd N, &
N —Z DFMIT

TEEY
X —HE

#J 140~210Wh/L

%) 40~80Wh/L

#) 140~170Wh/L

RAFE LT 5 R

R T R L | £ 120Whikg #) 35Wh/kg 9 110Whikg 9 6~20Wh/kg
¥ (%

%h)

Hifr v~ FZH FZH FEH FZH

HFF [NEDO TRILF—BHEFE I
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=
E 100% 1.80
E 90% - 1.60
g 80% 7 1.40 ?:
n 70% 120 &
2 0% 1.00 g
3 50%- 3
0 080 ©
zZ a0 z
E 30% 0.60 §
[ - 040 3
; 10% - 0.20
o
& 0 0
20m 2mz2 2m3 2004 2005 2016
I | i-ion N | ead-acid I Flywheels
I Flow batteries Sodium sulphur batteries N Compressed air
N Supercapacitors N 7inc air I Others
Total installed capacity (GW)
Mote: G'W = gigawatt
Source: IEA (2018); Sandia Corporation (2018)
HFT IRENA (2018) “UTILITY — SCALE BATTERIES”
3-11 DF VLAV TI—DEREREDOHR
() BREHZME L UVRE
PUFIZRHE TR SN 2 REN R EBMORE LT & £ N0 E2 EE2 =,
& 39 RBEAAXREBHOBREBREILAE
RERI ] KUk TR R
ZHA~D | ZHEHAYVR— | 7TV —F—t 2 (A | ANl
I K WEGRE, B
B x 3 E | OB HAOZEB oM ERY 1 L5
FE~D PR 7 b, H L)
TEFE A~ | EENFEM | HOESOmE S BE | HOZEB oM (RY: 21 L
DRE RO I R E) 7 b L)
EEE | B E DER | V2H(Vheicle to Home), V2G(Vehicle to Grid), G2V(Grid to Vehicle)
DIE FEL DHER

HifT [NEDO TRILF—BEFEIR] #HCHEEMER

FriZ, KR EDRKEIZEASND & EHARMMBROTRN VDL 2y 7 ik & 725,
FTRbb KB xR EET 5 B PIEENRRA~OAMTFENBA L, KD L AmTRE
PRESENTLERTHY . TNODOXKE LTER VAT AOFEANERFSND,
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Duck Curss
3.0 MW 5
4% peak kood

2.5 MW 1
E 59% paak ramp
= g rabe reducicn

1.5 MW

Withoul slorage Wilh shoroge providing
revictineg Sexibie 1Mo sl roarri vl
1.0 MW Drowicing Sexlbe ramoing laxible mmping
AAM B AP BEM

Source: Surneerge [2015)

HFF IRENA “UTILITY — SCALE BATTERIES”
B 3-12 N\yT)—FBRATLICER S v OER

332 aXb

AT IZ 2 2 N O KR & 22 TR B 5, il 21X, IRENA OFRA#EE [Electricith
Storage Cost 2017 Summary | (2 &5 & PREFLY T U LA A EMORIELE 2 X NI, 2030 FFFE T
IZ 54%~61% FNDAGEMER H D 3, FA YT, INREEO U F 7 AL A BT AT LOKRE
a2 ME 2014 AR5 4 TUEHADN D 2017 4255 2 TUEHIZ2MT T 60%IK T LT\ D, RRFHIM & £
WMOKFEC L VEMOMBEENED L TWDZ LA X MEIEZHE#E L TV 5, IRENA O RLARIC
k2 &, VFULAL A BIOFEMIL 2030 4FFE TITHK S0%HTY, wlREZR 7 /LA 7 VE0E 90%
LD AHEERH D & LT 5D,

EEER EZ ZO— LHan
A8 EESE MEIf Mo I TRED A4 HIAC 1 O LEP

1000

i I
oM =l Bl R

IRIF—EEIZ (USDKWH)

AR -5 -5 g F L% & S,
B0 L] -5 S0 H1%
2014 2030 2014 2050 2014 2050 2014 2030 2016 2030 2016 2030 2006 2030 2014 2030 2014 2030 21& 2030

HFF IRENA (2018) “Electricith Storage Cost 2017 Summary” & Y k¥
3-13 NyT)—FRIRATLAOEREIRIILF—IRXCDOENF TR

3} Z0O®% TRIVEWE TEAmA RO, 2019 4F 3 A @ Bloomberg O T Tl 2030 4FIZH) 65%F T FAR5ES
naTng,

3-14



53 T SLET S

2

TRIF— T RTF A~ AR REME D & 5 HifF

34 a—zRb— 3y

3.41 R

a—Y xR L —3 3 (CHP (Combined Heatand Power) IS Z &b H D) 1%, PIREEES (4
ALV, HAZ—EURE) RIMRERE KR F—b o rl) ZfioT, EREAMREE
FRFICRESEDL D, a—Y xR —3 g 0, BRI T 2 MEL/ R B A A FERIC R 9
5 LT, BRERCEVE LV RIRIICAIHT 2 2 L TE %,

ACE] (M EANa—Y 2 xb—va vy - XX —FGEFHE ¥ —) OFR—LX—TT
X, RERR—T 2R =2 a3 U EBROLIICHENM LTS,

ﬁ:} -
PEBL (K5, KD
:I:I b 7 u i

I 1
T

Rkl DI R

7K

HiFT ACEJ
B 3-14 KFEMGI—VzrlL—av

342 O—CxIRL—L3voiEE

Y EBTMICBIT b a—Y o x b —ra Uit BERL B BEIOETIC L - TR SN,
—ENCIE, B MBEOFTEICL o> TEREF S D, BEIL, REENPERICMHEEIND Z L%
AITEIC, TOREICKH L CERFIENDZEnd D,

Flo, A=V 2R b= a UV AT LAORGHIL, BT LBE A—h—DT ATy

B OHRL, BHHEO BRY GREL miRAK, ﬁﬁk)“ %<@%ﬁﬁ&éo

A=Yz R — 3 VIET DR EMIT, BN, CBREHR B BUGORBUZE DY T
Rsvn, BENHHETIE, @, TAZ—C3RE am WZDRET S, BB ZfE 5 KH
IRFREAT (R, R AT HAZ—E V) ELTHERSND,

a—V=Rb—va M OFEEROMEE & EHE 2RI T O Y

3-15



g

3 B BT A R L — 2 AT A ~D AR D & 5 Hil

# 3-10

O—CIRL—avIzBITAREROTESE

Internal Combustion Engine

Electro Chemical Type

Gas Engine

Gas Turbine

Diesel Engine

Fuel Cell

(Source:Yammar)

(Source:Mitsui' E&S)—'

(Source:Yammar)

—— |

—~ =

(Source:Fuji Electric)

Fuel

LNG, LPG, Biogas

LNG, Kerosene

Heavy oil, diesel,
Kerosene

LNG, Biogas, Pure
Hydrogen

Heat recovery

Steam 0.8-0/9 Mpa
Hot water 80-90 degC

Stem 0.8-0.9 Mpa

Stem 0.8-0.9 Mpa
Hot water 80-90 dec C

Hot water 60-90 deg C

Power generation 135-10,780 kW 295-50,800 kW 60-2.900 kW 3.5, 4.2, 100kwW
Power generation 26-50% 23-40% 32-42% 40-50%
efficiency
Combined 70-80% 80% 70-85% 84-95%
efficiency
features -High power -Smaller and lighter -Wide range of the -High generation

generation efficiency than the same capacity lineup efficiency

compared to the of engine -Applicable without -Low noise & vibration

turbine -Low vibration LNG or LPG

HET REEER
feeceeseccccccccccrcrcctcctcstetcerecceccnncnnnas Y Power
High temperature
water
>- > Chilled water
CHP Absomtion Chiler
Gas engine with Exhaust Heat
Diesel engine
ﬂ > Hot water
Heat exchanger for
Heating
I > Hottap water
Heat exchanger for
hot tap water Storage tank
HRr SREEER

B 3-15 HRIUOY (F4—HILTUPV)CHP
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3.5 B@v o)y k

BIIZ BT, kT —BAREICLVEHIBHBENS 9:753‘%7»07‘:753‘ WAL —
BARERMED & PV &*ﬂf/xfbmﬂﬁ/\bﬁt% VAT DTRRE NN H DT A b
WL o TETWD, 4%, BEEBICHWTHREE TR FOKRE & GHGE WAEEME LT, &
Bi~A27a7 )y ROBEANEREEZ HND,

X 3-14 12 2016 4R\ Z#EER A BHAA L7 KEREYE T « Tau BIZBIT 2 0B x L — v X7 A

(RIFA TPV 1L.AMW, #£EH : 6 MWh) OFEH|Z R4, ﬁE;E\ ;@%51%“4—@»%%@*&@
BB IN TR, Zo7avcy MLV ENEZEHAH X TIZIE 100%MHE3 25 2
ENTED LYozt HMEINTND

HiAT  American Samoa Power Authority*

3-16 RBiE<4/0451)yFEH (Ta’ u lsland)
3.6 SHS (Solar Home System)

SHS (Solar Home System)iZ4~7 7'V v R A7 AL LTI, AZ 2 KT r— 2 TlEDEME
T 5V AT L THEAMIC PV RS, IEEOEEM, N7V —ar hr—7 THRIND,
SHS IZ X VAT T o 2 K D BAZER DB 2 b S, &l *‘@J%@%%ﬁo ZENTED
X220, BFERA~OT 7R % ESED, SHS OV —E X7 a4 Zof ik, EH—F
AT TR, TLrE, IU4, BBASBEE Ny r—U L L’CT%@%TE)%WJ%%éo BRI
NI A e —EAREH I TV D, 3-15 IZ Azuri Technoloties Ltd.fE23&fit L TUv%
Y —F—KR—2L A7 I (Solar Home System, SHS) %L L CT/rd, 723, SHS klﬁ&%@ﬂ“
T7 Yy RUAT L E LT, X 3-16 1T MR O KB CHEREH A o 775 & 3 J A i
W5,

4 https://www.aspower.com/
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SR T Ay WO = R L — U AT A~OE A FTREME O B B HiR

#
It

BT BEE : AfIBKS# TLR Y 1)—X 5. BEEA : Azuri Technologies Ltd. 7= 44 k6
B 3-17 SHS(Solar Home System) Dl

Solar Water Pump Types

Submersible Pump Surface Pump

Ground Level |

H AT Sar Magazine’
3-18 BEREDO KB EBARL T OEH

52019 6 A 3 H O RALBRA S LAY U —R #[E Azuri Technologies Ltd fh~D &S H 4@ U7

T 7V AREHIF BT DV —F = — LV AT ARG HEE~DBAICONTLEDY
https://www.marubeni.com/jp/news/2019/release/20190603J.pdf

6 https://www.azuri-group.com/

7 https://solarmagazine.com/solar-water-pumps/
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3.7 FEAL T M

AREITIEFEEH O = 3L =L HAZ DWW TR T 5,
3.7.1 LED #5884T

(1) #BEw

AARTIIEEOND S22 572012, A=A HOFHXBABEN B THAIN TN D,
E -AEA L TLED BB « h o VIBBOBANICET 5014 R4 ) ZREL, %< D LED
FEATHBASE - A STV 5, LED #EATIX, BIE— BRI S CT\5d HPS (BEF RY D
L) BRHAZRESS CHM (B 7 X v 7 AZ AT A R) BIAZGREIZH TR 45% DB =3 h R 03 b 5
72T, REMOFEMDRHDHT-DA T T RAERABINLRNEWNI AT v "B DH, £
7z, LED IFFOEMEREIC SN TV D72 GG FIREZR LED AT 2 974013, &I BLRAR
FROBZ S5 2 J:fx IOLRDETREFEBTHZLLARETH D,

& 3-11 BXICHETHETAREEA

Group A B Cc D
Fixture
Lamp type Mercury lamp High pressure | Ceramic metal | LED
sodium vapor lamp | halide lamp
Efficiency 55 Im/W 114 Im/W 114 Im/W 70-80 Im/W
Power 470W 285W 285W 158W
Consumption
Lamp life 12,000 h 24,000 h 24,000 h 60,000 h
Reduce possible possible possible Possible
illuminance

Hr BBER
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2

T RIF = AT A~OiE A A REME D & B Hidft

(2) BREH

HATEH ST 5 LED BB O 2501 5,

3-19 R Rif 5o 215 B &R AR &HE E iR
(B 8VKT 22W LEDioc LED &k G)

3-20 FERFEFRERIIEH
(LEDioc AREA GENERO)
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3.7.2 BEKi

HEVKIRIIKOHE BZHiFT 0 2 LA rRE, BB Tk 2B E S 572 x ¥ —ax
@MW, KO EEEZHIET 28MIA A TH D,

Automatic Water Taps

4 Compared with a conventional manually operated tap, an automatic water
tap can drastically reduce the volume of water used.

€ Sink units in toilets in Japan generally have automatic water taps to save

water.
Single lever
watertap < ¢\ 3,842,500L/year
\'/‘:“\ Calculation conditions:
@ Users: 1000 persons

@ Number of annual working days: 265

@ Rate Qf usage 5 times/person (hand
69% reduction > washing)

@ Volume of water per instance of use)
Dual handle tap fixture: hand washing
2.9L/instance

Automatic tap: 0.93L/instance

84% reduction > Automatic tap (Foam type): 0.47L/instance

Automatic tap

Automatic tap
(Foam type)

1,192,500L/year

622,750L/year

0 1,000,000 2,000,000 3,000,000 4,000,000

Water volume used (L/year)

Water Consumption depending on type of taps

i AEE
3-21 HEKI2DOHER H)
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BAE NVYLBICETRIRLF—EIUBNRHFOTRK

41 —fBIEHR

N%A%iﬁ%%M6MM%ﬁL 7 ) =P BR) 30km (CALE LTV D, A ETEHI 500 1
. K30 DRI Y Y — D D, NV LARIET ) -V ROBEEZBCHTH Y | BULE
#%M&&% 12, TFRAXF—FTEREIMLCNDS, 2 2= A BEBEEERICEELTWD,
DEDE 7206 OEFFEEICL D &, BUE, NP 2ABIIREEEICIVENDHHEESTEBY, B
i&@&%74~tw%@KWﬁLT%D\%ﬁﬂ@mmBmeh&&ofkw\%@ﬁg
DEZEEDOAHNIEFITRE VY, KEEESIZHOWTHT 4 —B M L DR 7 TG
waétbzmmen&&ofﬁb'EE®Eﬁﬁk%b‘Eﬁif‘*%ﬁ SELE TIE 18:00
~22:00 DO IENHBPHE STV, BIFE T 24 RSB ST g
—EOEFELY Y — F T/ MNLO T —EB LR %%E%%%%&Lf%ﬁbfwéoﬁﬁﬁ
V—T7 —AR—L A7 L (Solar Home System) Z#&fitd 25 Z & THREIL TV 523, BOTXTO
HHHIZE DR TE TR,
BE, KGR EI AT LOEAT oY =7 "REINTEY, ZxLX—ax MO
FHHLTWD, £, BRAD ML —=U 78 FEMINTEY, VAT LADA T F U ARLER
IR RSFNTE D L DICT DO DMERIITHOIL TN D

42 IRILFX—FE

BHECLD LAV FT—FHEIXZ LA ENERTHY ., BGFEIIRNWEDZ EThoTz, 72
¥, PJ Power |FFHEEMT —F 2 M L TH 5T, DEDE (Department of Alternative Energy
Development and Efficiency) (26 7 — & Z 42k L CTU 72\ 728, DEDE (% PEA (Provincila Electricity
Authority) DAL TWbHr— K777 AL NS ERKETZ2 D T %, DEDE OFEEE T
XY LB — 7 FEEE 280kW, FEMEHE 1T 1,051,428kWh & STV D, M 4-1 12 PEA
PRI LTWDAMT 1T 7 A VO—fF] (2022 4 1 H O—RFEEOH]) 2757,

4-2 12 DEDE bRt SNTo Y LB OTREF ~ v 7 Z~7, WD Morgan Village |ZHEE
fbAF L7 5T D03, ZOMOHIRITE STV D, —HD Y ' — ML PIPower DES A A
BTHFER (T4 —¥L%EE) TEELTWS,

' http://peaoc.pea.co.th/loadprofile/
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T Geens - 1 in e s i e
[
[

TSIC Group : ALL

200.00

180.00

160.00

140.00

120.00

(Aatad)

100.00

DEMAND (KW)

Foyanslivi

8

80.00

60.00

20.00

0.00

VeuiRagy ©
Saturday :

HFT PEA
X 4-1

z
5
sunday : 5
0

LOAD RESEARCH OF PEA
Enquiry by Population - Graph by Day Type

Period: 1AN2022
PeakDate: Mondsy TAN 17,2022 Time 22:00 s Valus 1,050,060 69 KW
District: ALL

Region: (510771

AN

v \

VA | " /\v/ \\

A NATSANMNNT VTV \

A N |

8 88 8 8 8 8 88 88 3 3 888888 858 888 3 8

g8 3 8§ 8 8 8 8 5 8 2 2 - 9 2@ 2 2 92 5 @ 2 3 85 8 88
an

Total(kwh) :
On peak (Kwh) :
Off Peak (Kwh) :

512,607,340.02
194,686,811.52 37.98%
317,920,537.50 62.02%

PEA I2&BEH 707711 (2022 1 AO—BREOH)

CRPLERFITA

g1aiAny &

Flower Power
Village & Restaurag

Morgan Village

no electricity

Company
Diesel Generator

@ Household
Resort & Hotel

HAr DEDE

B 42 NVYLEEERORKR
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4.3 TEIRRIE

NRYLBITENIOIFEAEET 4 —BAREIEFELTND, NP LAEE—-ORBERFES
T&H 5 PJ Power DFEHH S 100%T « —ENLRETH D, 723, Pl Power DE NI ERE, H
n‘ﬁﬁn‘ﬁﬂ BT 255 2 HHRITRFEEEOMEFRE L TH A BURIZ SRS TVRn

O, PHEM S PI Power DEJJFXIHICEI T 25 ERIZHG S Z L IXTE RN o7z,

&k 3BT LIEZa—Y=3rb—3 g 2OV TIL. PJ Power (FEERR O F B IS HEE RN
18 2 BRE T AUTHEER A IXIRAK R E AT E T 5 2 LIEATRE T H 203, IRAKOHHE= U 7
X, B ARREER T ORI, BELNETERET D & ARICHFIIRE S, 5IEMY LT
< RIADT, FHEL L UIRVIREH LN EEDbND,

Ko Phavam Harl‘x]r°
TOLIBU T

The Blue

mag:

4-4 PJ Power Office SV 4-5 PJ Power T—1 JLEER
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4.4 BEER#

PJ Power 7S IZECEMRRMH AR S22, BRNOL— FZ2KR L, BLERT
TR L7z, K1 HV(3 Phase 4 wires 22kV) & LV(3 Phase 4 wires 400V)3 8% STV 5
Jb— b, FRRRE LV OBREER SN TWA/L— b, FRERIZEER (400V) RNEERENATHWD
—KTh 5D,

MR CTE A EEESIIT N THEE 100KVA Th o7z, PI Power DF%fix R AT F v
AINTWDHEIICRAZ T, —HMOTEZNAEREER L T\ e, HERIILENETH
V. fERRZRE TS HUL ST,

Awa Khao Kwai

L 4 Hin Tall

Ko Phayam t@acienu The'B --PY) Power Plant

Wi SAEEERK
B 46 /N\VYLEOERER
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y”
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4.5 BIFOBETEIRILX—RIE

451 NSAHEZOBEARRIRILY—RE

—EOALREFRIZ I E, B OES TREDEHEESCE B ERME A RE SN, AT
VARREINTEOLTHE L TWieho7o, 2009 2 DEDE 2LV, Y —F — SRV R S
7=h (X 4-14) }V?+VXéﬂT%Efﬁ@LTwﬁﬂokomm@ i.%mk EPI=|
DNEARWRBEY — A (ERICBITDEFERB LA v ¥ —3 v N) 2Rt T 572010y —F —
Axwk*$VXTA%ﬁﬁAbﬁtﬁ77)/hVXTA(I4B)%@ L=y, Dk,
JR 3R (K 4-16) BB S 7oy, BRI L TV 70, 2010 FE bR S Y — T —
AT LOME A LU IR T,

R, FEPRICHRE SN TWE Y —F — S5 WTBE LT,

Y—F5—V R TLOWME

5,200Wp HifEgy Y — 7 —/ %L (130Wp x40 #2) (&4 : Solartron, !5 : SP130E)
AR RPN BB VDC/60kWh) X 24 (12 [E Ak 0D 2string)

Wind/Solar Hybrid Charger Controller (#&% : ENGELEC, %z : WWS) X 51

Stand Alone A > /3—% — (220VAc/20kW) (#3&4 : LEONICS, = : APOLLO S-210 series)
X1H

B ENEHX1E

W42 BRSSP RAERE
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B 414 Y—5—/3F)L (2009 SRR

T_Tv;;.' o

'*!
B 4-15 ZEEith(2011 FEER) K 4-16 ®EL-AAHh3—E>

19 FEOESBHEE
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452 ERBESLOBLETREIRILE—RE

EWNICIZRB O EFR S (DTAC, AIS,/ TRUE) ([ZX 0 EHBEAREINLTEBY . BENO
i&h&@%ﬁfﬁ*ﬁﬁ%ﬁm?é ENTEX D, T OEREFEEMFBOERITIAZH L

TEE SN KBS v, EEM, 7 14— LIEM L P)Power 1D DE IS S
HFHTW5H,

4-21 HEEBZIEBBOY—5—/IRIL
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46 BETMEIRILF—RTUIYIL

461 KB*

Global Solar Atlas?{Z L5 &, /X7 A EOKEFEOR 4K H H &34 1,800k0Wh/m> TH 5, 7
TUH, A—ARNTYTELHET A LERT v LR, HE EERER O 1MW KB G THE
B#) 1.4GWh ODRENARE TR T U U Y AR KEWVWEE 2D, —FH. 6 H~10 HIZNFEDFRET
HKEEBNMETT57-0, BENLETHD,

prs—y B s | % e | 5 s
T i o o o

HFF  Global Solar Atlas
E 4-22 KBARATIIvILTVT

7238, Global Solar Atlas DX = L—3 3 NI XD & 730 A5 THH A GEE A2 R ©
EHIPKHIZ IMWp DT —TF ¢ 7Y — T —ZakiE Lca OFEMBEERIT 1.353GWh & 78>
Too MERZM 4-23 12777,

2 https://globalsolaratlas.info/
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Map data Per year
Direct normal irradiation DNI 1303.3
Global horizontal irradiation GHI 1816.6 g
Diffuse horizontal irradiation DIF 828.5
Global tilted irradiation at optimum GTlopts 1851.5
angle
Optimum tilt of PV modules OPTA 12/ 180
Air temperature TEMP 273 C7
Terrain elevation ELE 8
Horizon and sunpath Leatlet | Satellite tiles © Esri
Solar azimuth [°]
000 45 90 135 180 225 270 315 360 PVOUT map
E 6 / /
= / ’/)i —15n \ :
24 V. ‘ '(:) ) 4
=2 { ~ | .
v “ »t><16h \ 4
83 g
S -
»
North East South North 32 o
200 mi
Terrain horizon ——ICT (UTC+07:00) June solstice Leaflet | PVOUT map © 2023 Solargis
Active area » + Solartime —— December solstice PVOUT: Long-term average of annual totals of PV power potential
——Equinox if] — kWh/kWp
600 800 1000 1200 1400 1600 1800 2000 2200 2400
PV system configuration Average hourly profiles

Tota

Pv system: Floating large scale

Azimuth of PV panels: Default (180°) Jan Feb Mar Apr

\\\\ Tilt of PV panels: 12°

Installed capacity: 1000 kWp

0 0 0 0
0 65 1218 0 6 12 18 0 65 1218 0 65 12 18
May Jun Jul Aug
0 0 o 0
Annual averages 0 6 12 18 0 6 12 18 0 6 1218 0 6 1218
ek Sep Oct Nov Dec
: i 0 0 0 0
0 65 1218 0 6 12 18 0 65 1218 0 65 12 18
Average hourly profiles
Jan  Feb  Mar  Apr  May Jun  Jul  Aug  Sep  Oct  Nov  Dec
Monthly averages L
1
T 2
4
200 :
[ 0 5 n 1 7 4 5 7 El 0
7 52 57 g7 11 95 81 7 72 88 110 107 79
130 E 228 247 263 274 213 162 160 181 199 231 247 233
9. 300 426 434 434 343 24 272 320 307 351 375 379
= 10 518 WEG7MNETIN B4 416 360 341 376 408 446 472 489
£ 100 1 598 475 415 401 432 473 497 523 | 851
= 12 488 433 425 454 481 500 621 | 562
589 8040 451 413 407 435 453 450 472 | 518
50 510 |\S880 569 | 495 369 355 350 380 397 374 386 433
386 460 441 345 255 257 264 279 315 272 267 313
233 295 261 194 150 162 163 171 150 132 140 172
o 8 17 100 7 61 7 75 74 56 32 28 39
Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec 1 6 L] < 4 8 10 6 2

4205 4765 4741 4353 3333 2991 2946 3184 3343 3400 3542 3767

HFF  Global Solar Atlas
B 4-23 Global Solar Atlas [C&BEF/KMTIO—FT A2 FY—5—D2al—aviER
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462 RN

Global Wind Atlas®iZ X 5 &, /3% A 5B T EE 100m (2B CEBEGE 4~5 m/s F2ETH
Do BT UV NMIZNIEERBNEITEZT. BOFERE, AT T AEOE S B BLRE A
I, BN E R BRIV T 5,

Point 1 v o @

Center (Lat, Long): 9.721239°, 98.411323°
Address: Ranong Province, Thailand

Areadata Temporal data Energyyield

Data for 10% windiest areas
A 184 W/m? &2 5.31m/s Height:100m

< Mean Power Density Wind Roses Mean Wind Speed >
l\gean Power Density @Height 100m

%’ o The mean power density for the 10% windiest ar
g 400 in the selected region is 184 W/n
0 | S45mis SN - 20 40 60 80 100
Al ] % of windiest areas
| ©2022 DTU | Powered by WAsP | Terms of use DTu
’ pae
] G womosuacaroe ESMAP ' VORTEX —

Leaflet | GWA 3.0 © 2021 | Powered by nazka mapps | Disclaimer | © OpenStreethMap
HFr  Global Wind Atlas
B 4-24 NYLERZAODBRARTUIOwILTYTS

3 https://globalwindatlas.info/
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Paral I - 3

o4 AV LARBICEIT D TR LX— LB REOBLIR

4.7 Br/K#(Ao Yai Reservior)

Ik (Ao Yai Reservoir) 1d, 73V AEMEHBICALE LTV, 2011 42 Royal Irrigation
Department (RID) 723@:E% X4, BNOKIRE 725> T D, BIE, BHNOKMIEFEEOER X
Cooperative Water Group (ZFE STV 5,

Pk LoD K & Z1E, iE 200m X £ & 200mX RS 3m TH Y | A7k ¥ 7 (10m X 10m X 3m)
EFT2RDOT 4 —BARSTEHEMLKEL LT, BRCHBELTHD,

PRI RIES R H Y | ARV =T — "RV ERET HDICHE L TVDH EEX DR
5o Filo. BKMOEFIZIIBIARD 2 <0 ZEHIT R > TW A EFTb o7, FITiE. PV &
RET DO RY A XOZEEHEHY . HE2D bRIER WD, £ ZICPV ZET
LTEHEZOLND,

4-27 RUOTHR
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B4 XY LRI RF —B XOE RO

4-28 2 BDT1—EILKRLT 4-29 WREA2>4 (200L % 2)

7 4 — B LR 71X Cummins Engine BRE}FF > 7 (X 200L 728 2 A% #E STV
Compony. Inc.#, B 6BT 5.9-C, 150 /& %,
NThHD
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4.8 EDHSEHER

BRNORFIZIT, V=T = "I ARRESNTVDIELH Y, SAOIZLD & A BUFH 600W
Z BRI L TWD D Z & Thoto, £72. PV ZE LICFEITIX, BH 50 S— 03306
INTND, HNOEZLERITITHE LT 2 H 0 | 716455 (Subdistrict Administrative Organization, SAO)
N

VELRME PIPower ICKHA->TWA, BB, NVYABNOBEITFERIL, BEI —mEs by by
7 ¢, BEEIZEA EFEH I TOARY, EEETF I E A SaREIZEH L T 5,

4-31 RRIZHREEhIY—5—1RIL

i

B 4-32

)

KT ILFHED SIS 1Y
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BE5E NVABICET329BEIRILTI—SRATLADRE

51 BRETHIS/BEIRILTF—DRATA

BE, NYLABOBENITRTT 4 —BAREBECHHEIN TV, BREERE LRV T 1 —F
VT 100%D TRV F— AT " _R—2/r— 2L+ 5, —F, BRIV AT AIKRB., EEY
AT AT A —EBNEEEMLEDETIANA T Y v AT A ET 5, RFHEOFEMIT~N— R 7 —
ALRBRUVAT ADFEIA POWEICEY, 7oV FOEMBCELVEBESN-REE=A B
AR & T 5, AT HOWTITENLIS K OFTEELEL) O R3S BRI RN T O B RS LT,

. T4—EIL
R—RH—2 T
BB,
e o — T4—EIL S
BRESRT L . + PV + | 2o

W AEEER
B 5-1 RESRFLER—RT—R

52 7Oz FOFEEDEEEY

RFENEBINZE =R (Economic Internal Rate of Return, EIRR) ' 7' =7 FOFMfifE S L=, £
=, Y=z b OFHliEIIEas O Fm CREAE 30 45, &M 10 47) Z5JE L 30 4FfH & L
7= E£72. IEWRIRLEME (NetPresent Value, NPV) 3 X OVNEMIRSFE = 2 + (Net Present Cost, NPC)
DOFHED T DI T 54 200%I5]| 2 (Social Discount Rate) 1XITH-D % A O EH&F] % 2512 3%
LT,

#* 5-1 EEEH
HH fiE
A=RZER/A N il | 30
FEE ) EIG | 5 3%

U'NPV=0, 7726, BEMMEREEHOBIIEMEOGFNE L 72D L 9 7285 R4 RFNERINLE R
(Economic Internal Rate of Return, EIRR) &\ 9,
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53 BET—4

=g — % 13 PJ Power D)5 BV hy - 7-7- . DEDE 7 b 2k 7= v — 7 5551 280kW,
R R 4% 1,051,428kWh & PEA 23ABH L TV % Load Reserch of PEA2D HARHIFR 3 & 2 & &
WCHESNDT—2 %K 5-1 DBV AR L,

Daily Profile Seasonal Profile
200 300
150 + 500 4
=
Z 100 - 2 ke @ T
100 E E
e e
50 =l —_—
0 T T T T T T T T T T T T
0 rrrrrrrrreoeorrroerrrrrrrruori o \Q e < % o . o) Q 2 o
© m 6 9 3 5 2 & CEFLEFPT VT FFTLY
24 300 kw
240 kw
18-
& 180 kW
12+
2 120 kw
i 60 kw
0_ T T T T 1 0 kw
1 90 180 270 365
Day of Year

H 5-2 &L VYLEBORET—4

2 http://peaoc.pea.co.th/loadprofile/en/index.php
3 Customer type:Residential <150 kWh ¢ 2020 D5 — & % {# f
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54 ZHBVRD/ISA—4

FAER DT A = Z T BB S AW FH 2 ~N— ALV T 08 v 3RE LT,

® 52 EWBD/5A—2

Parameters Values
Diesel generator Minimum load 70%
lifetime 20,000 hours
Fuel curve Intercept: 0.0417 l/hr
Slope: 0.28 1/hr/kW
Capital cost 400 USD/kW
Replacement Cost 280 USD/kW
0&M 0.11 USD/hour
Diesel Fuel Price 0.88 USD/litre
Solar PV Lifetime 30 years
Capital cost 960 USD/kW
Replacement cost 960 USD/kW
O&M(PV & Inverter) 20 USD/kW/year
PV Inverter Efficiency 98%
Lifetime 10 years
Capital cost Included in PV costs
Replacement cost 135 USD/KW
Battery Battery technology Liion
Capital cost 500 USD/kWh
Replacement cost 350 USD/kWh
O0&M 12 USD/kWh
Lifetime Time: 10 years, throughput: 3,000 kWh
Round-trip efficiency 90%
Initial SOC 100 %
Minimum SOC 10%

55 REETEBDEE

526, 5381, SABDONRTA—FEHASFMHE LT, FHvIal—rary Y7 hy=TIX
D, BESNTFEEEZWR L, vy MIMZE LT, BEa R SRR/ D ik %
FE L (F 53) .

BIRDONRY LGORELV AT LTHLHT A —BLDODHEOREL AT LTV TIiE LCOE
(Levelized Cost of Electricity)id 65.7 Cent/kWh TdH 7223, 2L T DA 7V v R AT ALK
JEFEEN 1.472 MW, FEHID 2.420 MWh, T 1 —E/LFEHED 300kW DOFRIHHER T2 A N AV
/INT72 0 . LCOE A 24 Cent/kWh & 72~ 7=,

% 5-3 mBERBREDHE

PV | Genset | Li-ion | Cost/NPC* | Cost/LCOE OPEX CAPEX (8)

kW) | (kW) | (kWh) (%) (Cent/kWh) ($/yr)
PV+BATT+Diesel | 1,472 300 | 2,420 587 M 24.0 166,229 2,610,000
Diesel 300 13.6 M 65.7 686,881 120,000

4 Social Discount Rate=3% CEi1F i & | 2 #a 550
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56 EHTsalL—vay

BJ 5-2 IZAEMD PV &7 — BN HEEROBEIFO T I 2 L—3 3 UIRERE T, PV O
FEE R 2,232,200 kWh T, 7 4 —E/L1£ 65,795 kWh L 720 | T x3E([FX93.7%L2~7=, 54
~ 9 HIZMHIOEE TPV OREBEENBED L, TORER, 7 — B REOEIRIZE NS 2,
X 5311 A0 HEOERY I 21— arThd, EBRITEE 5 —VLREKI .
PV /), & EMOFE (MBI~ A T ATERIND) L TWD, FEIIZEEMDFREIREE SOC

(State of Charge) /R L TW5, ZO—WMHTIX, 7+ —B/RERIT—E L EERES, PV &&F
BOHTEN MG L TV,

K 54 1 3kbT 4 —EARELEOFH NI ADOH L —BHEIOFTM L IaL—Ta VORERTH

B WEIZX L TPV OREBEDARE L, 74 —BAPHEITELR L TS Z ERTND,

250
200 T — — — -
=
=
= 150 — — — — — — — — — — — -
c
§e]
% 100 — — — — — — — — — — — - OPV
a mGen100
50 + — — — — — — — — — — — -
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
TP HE
65,795 kWh

3%

PV
2,232,200 kWh
97%

E 5-3 FHOREE
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Display pre-set plot: Date: 1/14/2007 400:00 AM Normal View \ | \ _ [Dceneic fiat plate PV Power Output

Values: 40.96 % Bl Generic Medium Genset (size-your-own) Pc
[rotal Electrical Load Served
[CGeneric 14wn Li-ton input Power
[ Generic 1kWh Li-lon State of Charge

2000

W

Generic 1kWh Li-lon State of Charge (%)

5-4 1 BOBMEHR/NSVARSIaL—aviigER s

Display pre-set plot: Date: 9/28/2007 6:00:00 AM Normal View \ \ \ | .Genen(ﬂal plate PV Power Output

Values: 12641 kW; 11215 kW; 14.55 kW 0.00 kW M Generic Medium Genset (size-your-own) Pc

2000 [lotal Electrical Loz Served
[Ceneric 1kWh Li-lon Input Power
[ eneric 1kwn Li-lon State of Charge
1500

[

Generic 1kWh Li-lon State of Charge (%)

5-5 9FAMBEMFH/NTVARIIaL—LavER

5 ¥ (Generic 1kWh Li-ion Input Power) (ZFHEZEDHHE L TWNDLZ EICEEINTZL, v~ T ADEE
LD, EL TN,




A VN =i

B D5EA xR L — X T ADERE

561 T14—EILREH

F 4 — B AREROEMOBE Y I 2 L — 3 VSR A 5-6 1277, T 4 —BILFEED LCOE
IZ 24.6cent/kWh & 72 57~ KEEDOFREEN D2V ZEDO KN EEI N\,

Power output from the Generic generator system, rated at 300 kW using Diesel as fuel, is 65,795

kKWh(yr.
Capacity 300 kW Generator Fuel Diesel
Operational Life 33.4 yr Generator Fuel Price 0.880 $/L
Capital Cost $120,000 Maintenance Cost 19,767 $/yr
Fuel Consumption 25,916 L Electrical Production 65,795 kWh/yr
Hours of Operation 599 hrs/yr Marginal Generation Cost 0.246 $/kWh
Fixed Generation Cost 48.2 $/hr
24 300
% 18
qD- 225
© 12
3 6 = 150
I
0
75

120 150 180 210 240 270 300 330 360
Day of Year

0 30 60 90

5-6 T14—EIREOEMDRERE

56.2 KABERE

KA EDOFEMOBEY I 2 b—a UREREZR 5-7 1287,

oo MZRICKEEOIEZITIIKT I 5,
The Generic PV system has a nominal capacity of 1,472 kW. The annual production is 2,232,200

LCOE 1% 3.43cent/kWh & 72>

kWhlyr.
Rated Capacity 1,472 kW Total Production 2,232,200 kW
Capital Cost $1.41M Maintenance Cost 29,441 $/yr
Specific Yield 1,516 kWh/kW LCOE 0.0343 $/kWh
PV Penetration 212 %
24 1600
>
8 18 1200
5 12 L HELL R R AR TR
>
2 2 800
0
0 30 60 90 120 150 180 210 240 270 300 330 360 400
Day of Year 0
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5.6.3 EFEHMH

# M SOC (State of Charge) ' = L — 3 UFERZX 5-8 (TR T, 7RE~18 FFE TIZ SOC
Z100%ETHEL. AHODAVDLLHEL TND Z LRGN D, EROAL—7> M 623,754kWh

Lotz
The Generic storage system's nominal capacity is 2,420 kWh. The annual throughput is 623,754
kKWh(yr.
Rated Capacity 2,420 kWh Expected Life 10.0 yr
Annual Throughput 623,754 kWh/yr Capital Costs $1.21M
Maintenance Cost 30,250 $/yr Losses 65,700 kWh/yr
Autonomy 18.2 hr
24 100
& 18
qD_ 75
© 12
3 6 R 50
T
0
0 30 60 90 120 150 180 210 240 270 300 330 360 25
Day of Year 0
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NAT Yy RYAT LT 0y =7 N OREHRITEE RIPUHA 4.53 4, EIRR20.8% &\ 9 fifR
Lotz

Simple payback: 4.53 yr Net Present Value: $13.1M
Return on Investment: 16.7 % Capital Investment: $2.62M
Internal Rate of Return: 20.8 % Annualized Savings: $525,464

Cumulative Cash Flow(Cost) over Project Lifetime

20,000,000
—— Current System Proposed System //
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/]
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15,000,000 —
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10,000,000 4
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0
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5.9 GHG H4ligE

ERYIal—va R, MEVATLAEZEATLZLICEY, EROBREEEEIT
403,934 L 725 25916 L2 L, 93%HIE S 7=, £ 5-4 ®i Y GHG ZEDHIETE 5 Z &My
Mol

%+ 5-4 GHG FHIFEE (ke/5)

Quantity N— R r— A RV AT A HI s
Carbon Dioxide 1,056,523 67,785 988,738
Carbon Monoxide 7,188 461 6.727
Unburned Hydrocarbons 291 18.7 272.3
Particulate Matter 28.8 1.85 26.95
Sulfur Dioxide 2,589 166 2,423
Nitrogen Oxides 575 36.9 538.1

Carbon Dioxide Emission(t-CO2/year)

1,057

68
|

Base Case Proposed System

® 5-14 CO2 HIimE
510 EREF LD

ARETIE, THAT AT Iab—ya 270, KERRMELRE L, EV AT L0OR%
FofraB I irotz, ERDT + —¥I/LIEETIL LCOE 78 65.7 CenttkWh ThH 7228, HRE LT
NAT Yy RUAT MIKRBEIEIEEN 1.472 MW, FEMA 2.420 MWh, T 1 —EBLFEEN
300kW DF%fEERL T2 A N3 /NMZ72 ) . LCOE (Levelized Cost of Electricity)?s 24 Cent/kWh &
o7z,

TA—BNANRELRN—AT—AL LT, BEVAT LOFIZIToT2E ZAH, BEVAT LD
PG RN B MU 4.53 4F, EIRR20.8% & W) FER & 720 | MFHICHROH DT =7
NTHLZ LB gnol,

B, N—=A 7 — ARV TIIEE 1,056 t-CO2 O LR BAPEH S, /EV AT AT
68 t-CO2 £ 721 | HJ B%HIK TE 5 Z Lol
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6.2 RFHEEREICEATIEREFHE

6.21 REH4KERICETIESR

2 A OEEEREIES 23R 6-5 1T, 1975 FFDOEFEREER AT (Enhancement and Conservation
of the National Environment Quality Act) |23\ T, #MOH TR vy =7 FOBREHE - FED 7
@@/W”&LT%F%@Jﬁ(&wmmﬂﬂhmd&wwmﬁﬁM)ﬂgﬂ%ﬂéﬂko%@
%, AL 1992 HEICEmEBTRIE S . [EFEREE IR (Enhancement and Conservation of
National Environment Quality Act : NEQA) & 720 | 2018 EDIEZ R T, ¥ A OBREHGFNEET 5
O EARNTURENRETERSoTWD, £72, BIA 20EL T e s M ORI A
7 6-6 |27, BET D T & HEOFEMIX, FFEORINEIREREEE %7~ (Notification of the Ministry
of Natural Resources and Environment) (278 4L TV 5,

Flo, AI2=T 4 — IR URRER, R OB CIlILRA R R 2 KT T ATREED &
L7z MTOWTIE, BREEREFZZSE N (Environment and Health Impact Assessment : EHIA)
ZEMT D I ENFBAT DTS, EHIA ICB L TIEZ A O 2007 SEFEEICHID TRUf S h,
2017 FFITHE SN BUED BRI b RERICHE STV D

I BT, REREX (Environmentally Protected Areas : EPA) WTHENT 572y =7 MIX
EIA & L < (ZWHIBRBEFAA 5 (Initial Environmental Examination : IEE) | & 2 WN\EZ Ol 75’%5’%
B Tng, £z, BT 5 FREXILEPA J LIRS, 728, FIEO EPA 2B L TR
BIRBREA A T O RREPREREBURETE /S (Office of Natural Resources and Environmental Policy and
Planning : ONEP) O H D ik Br 5% « 55 i HJu: 5 (Division of Community Environment and Specific Areas)
WETE L TR Y, RIREFRER S22l U T, EPA fR U FERF A/ ST 5,

= 6-5 IBIEEEEZES—

HH S3 A B4 - Bl i B
BRI | B Enhancement and Conservation of National | 2018 BREEHATE, EIA O
(EIA) Environment Quality Act (No. 2) B.E. 2561 L7 ut A, EIA D&

PERPlicreves Ny
WHT-BEOHELR G

AR
Notification of the Ministry of Natural 2018 EIA Z L4570
Resources and Environment on Projects, Jx 7 NOFEE, BEL
Undertakings, or Operations Required to O EIA #25 E DRk F
Provide an Environmental Impact o 3 s g
Assessment Report and Rules, Procedure, e TRe
and Conditions in Providing an
Environmental Impact Assessment Report
Notification of the Ministry of Natural 2019 EIAZXE LT 570
Resources and Environment on Projects, Jxy NOFE, B
Undertakings, or Operations Required to K E,

Provide an Environmental Impact
Assessment Report and Rules, Procedure,
and Conditions in Providing an
Environmental Impact Assessment Report
(No. 2) B.E. 2562

Notification of the Ministry of Natural 2021 A k.,
Resources and Environment on Projects,
Undertakings, or Operations Required to

S EIA Of BT, BEMREIET D700, 7av=s FIAREFOBURBRBIHA K O S RIS 5 25T
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HA S E7 - Bl £ RS
Provide an Environmental Impact
Assessment Report and Rules, Procedure,
and Conditions in Providing an
Environmental Impact Assessment Report
(No. 3) B.E. 2564
Notification of the Ministry of Natural 2021 2018 FEDERICEFH S
Resources and Environment on Projects, TWATJIFEIR DO E% %
Undertakings, or Operations Required to %K iE,
Provide an Environmental Impact
Assessment Report and Rules, Procedure,
and Conditions in Providing an
Environmental Impact Assessment Report
(No.4) B.E. 2564
PREEfREE L | AR Notification of the Ministry of Natural 2018 RERER, BREEDE, ik
STAMG Resources and Environment on Projects, B 4. HURAES O
(EHIA) Un(;lertakings, or Operations Which May A& DIETE DB S 73
Serlgusly Impact Na.tural Resources? . A B 3 B AHEMED B
Environmental Quality, Health, Sanitation, o s )
Life Quality of People in a Community that S 7 HY=7 hT, EIA
are Required to Provide an Environmental ERELETDHHOOHM
Impact Assessment Report and Rules, A, BB ONEIA #iE 3
Procedure, and Conditions in Providing an DORERRR TR E FE2H
Environmental Impact Assessment Report =
Notification of the Ministry of Natural 2019 FIREPE ., BREEDOE ., fidt
Resources and Environment on Projects, B M. HURAES O
Un(;lertakings, or Operations Which May A& DIETE DB S 73
Serlgusly Impact Na'tural Resourcesf ‘ WAL 5 % 5 A RENED B
Environmental Quality, Health, Sanitation, PN )
Life Quality of People in a Community that s 7 HY=27 T, ElA
are Required to Provide an Environmental ERELETHHOOHM
Impact Assessment Report and Rules, B —ikar,
Procedure, and Conditions in Providing an
Environmental Impact Assessment Report
(No.2) B.E. 2562
HEYE =S Hazardous Substance Act, B.E. 2535 1992 HENEEEFEDOEN
BT HIEH T,
AEWHORGE - FaA -
H - ARA E L,
NSRBI Ny Public Health Act, B.E. 2535 1992 — R EIEYe [fEEEICH
ERRBE A5 HE)
ZEHTDL O,
Bt | B Occupational Safety, Health and 2011 B BRBE D e 25T
Environment Act, B.E. 2554 A LHEHMIC, FRE
B Ol je & D 3% % Bl
/,_:E’o
B pF— | 1ES Energy Conservation Promotion Act, B.E. | 1992 BEINTESEY D
2535 TRV X — LA B
/,_:E’o
AT SEREER
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Type of Projects, Undertakings, or Operations

Size

Mining under the law on minerals:
1.1  mining types as follows:

1.1.1  coal mining;

1.1.2  potash mining;

1.1.3  rock salt mining;

1.1.4 limestone quarry for cement industry;

1.1.5 all types of metal mining;

1.2 underground mining;
1.3 mining types using explosives;
1.4  all mining types located in the following areas:

1.4.1 Class 1 Watershed Area designated by the
Cabinet resolution;

1.4.2 additional conservation forests designated by the
Cabinet resolution;

1.4.3 Ramsar Site;

1.44 area within 2 kilometers from an ancient
monument, archaeological site, historical site or
historical park under the laws on ancient
monuments, antiques, objet drart and national
museums, or a world heritage site inscribed on the
World Heritage List according to the World
Heritage

Convention

All sizes

Petroleum development under the law on petroleum:

2.1 petroleum exploration by drilling;

2.2 petroleum production except production in the exploration
areas and production on land continuously as required in

an environmental impact assessment report and the

original production right ends when there is petroleum in
residue, and there is no production change to be different
from the beginning.

All sizes

Petroleum and fuel pipeline transportation system, except:

(1) onshore natural gas pipeline transportation system of
which a maximum operating pressure is less than or equal
to twenty bars and a pipeline diameter is less than or equal
to sixteen inches for the entire project, in any area, except
for the areas where the Cabinet resolution or the specific
laws specify otherwise;

(2) onshore natural gas pipeline transportation system of
which a maximum operating pressure is more than twenty
bars or a pipeline diameter is more than sixteen inches,
which is entirely

located in an industrial estate under the law on Industrial Estate
Authority of Thailand

All sizes

Industrial estate under the law on Industrial Estate Authority
of Thailand or other similar projects or projects of land
allocation for industrial development

All sizes

Petrochemical industry using chemical process in production

Production capacity of 100 tons per day or
more

Petroleum refining industry

All sizes

Natural gas separation industry or natural gas reforming
industry as follows:

7.1 natural gas separation;

7.2 natural gas reforming by adjusting structure or changing
status of gas to liquid,

7.3 natural gas reforming by changing status of liquid back to
gas, using sea water or natural water resources to provide
heat in order to change the status

All sizes

Chlor-alkali industry and industry using chlorine ( CI2)
or hydrogen chloride (HCI) as follows:

Production capacity of each product, or
combined, of 100 tons per day or more
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No. Type of Projects, Undertakings, or Operations Size
8.1 chlor-alkali industry using sodium chloride (NaCl) as a raw
material to produce the production of chlorine (CI2) , sodium
hydroxide (NaOH), sodium hypochlorite (NaOCl), hydrochloric acid
(HC1), sodium carbonate (Na2CO3) and bleaching powder;
8.2 industry using chlorine or hydrogen chloride as a raw material to
produce the production of sodium hypochlorite (NaOCl) ,
hydrochloric acid (HCI) , sodium carbonate (Na2CO3) and bleaching
powder
9. Cement industry All sizes
10. | Pulp mill industry Production capacity of 50 tons per day or
more
11. | Industry producing active ingredient or pesticide using | All sizes
chemical process in production
12. | Chemical fertilizer industry wusing chemical process in | Allsizes
production
13. | Sugar industry as follows: All sizes
13.1 Producing raw sugar, white sugar or refined sugar; Production capacity of 20 tons per day or
Producing glucose, dextrose, fructose or other similar products more
14. | Iron or steel industry Production capacity of each product, or
combined, of 100
tons per day or more
15. | Non-ferrous metals smelting or dressing or melting industry Production capacity of 50 tons per day or
more
16. | Industry producing liquor, alcohol, including beer and
wine: Production capacity of 40,000 litres per month
16.1 liquor and alcohol industry; or more ( calculated at 28 degrees)
Production capacity of 600,000 litres per
16.2 wine industry; month or more
Production capacity of
16.3 beer industry. 600,000 litres per month or more
17. | Central waste treatment plant only for industrial waste under | All sizes
the law on factory
18. All types of thermal power plants, except waste-to-energy | Productivity of electricity of 10 megawatts or
plants. Waste-to-energy plants that are exempted shall not be | more
located in the following areas:
18.1 Class 1 or Class 2 Watershed Area designated by the
Cabinet
resolution;
18.2 environmentally protected area under a Notification of
Ministry of Natural Resources and Environment;
18.3 conservation forest areas under the Cabinet resolution;
Ramsar Site designated by the Cabinet resolution;
18.5 areas where air pollution level exceeds 80 percent of
the National Ambient Air Quality Standards.
19. | Expressway system under the law on Expressway Authority | All sizes
of Thailand or other similar projects
20. Highway or road as defined by the law on highways, passing | All sizes

through the following areas:
20.1 wildlife sanctuaries or non-hunting areas under the law on
wildlife conservation and protection;

20.2
20.3

national parks under the law on national parks;

Class 2 Watershed Area designated by the Cabinet
resolution;

mangrove forest areas designated as national forests;
coastal areas within 50 meters of the highest natural sea-
level rise;

areas in or within 2 kilometers from Ramsar Site or world
heritage site inscribed on the World Heritage List
according to the World Heritage Convention;

arecas within 1 kilometer from an ancient monument,
archaeological site, historic site or historic park under the

20.4
20.5

20.6

20.7
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No. Type of Projects, Undertakings, or Operations Size
laws on ancient monuments, antiques, objects of art and
national museums, except for those town planning
roads
under the law on town planning.
21. | Rail mass transit system All sizes
22. | Ports except projects, undertakings, or operations undertaken for | Capacity for vessels of 500 gross tons or more;
national security under the law on National Security Council that | berth length of 100 meters or more, but not up
are approved by the Cabinet to 300 meters; or total port area of 1,000
square meters or more, but not up to 10,000
square meters.
23. | Recreational ports Capacity for 50 vessels or more or total port
area of 1,000 square meters or more
24. | Land fill in seas Lower than 300 rai
25. | Construction or expansion of a structure around or in the sea: | All sizes
25.1 groin, jetty, and training wall; offshore breakwater.
26. | Aviation transportation system, only for construction or | Runway length of 1,100 meters or more, but
expansion of airports or temporary takeoff and landing areas for | not up to 3,000 meters.
aircrafts under the law on air navigation.
27. High-rise or extra large building under the law on building | Height of 23. 00 meters or more; or total floor
control with the locations or utilization purposes as follows: area of all floors or of each individual floor
27.1 located adjacent to a riverbank as indicated in Annex 2, area in the same building of 10,000 square
seashore, lake, or beach, or near or in a national park or meters or more
historical park, which may impact environmental
quality;
27.2 buildings used for retail or wholesale business buildings
used as an office or place of business of a private sector.
28. | Land allocation for residential or commercial purposes under 500 land plots or more or
the law on land development total allocated area of more than 100 rai
29. | Hospitals or sanatoriums under the law on sanatoriums 30 in-patient beds or more 60 in-patient beds or
29.1 in the case of being located within 50 meters from more
a river indicated in Annex 2, seashore, lake or beach;
other types not specified in 29.1
30. | Hotels or resorts under the law on hotels 80 units or more or usable area of 4,000
square meters or more
31. | Residential building under the law on building control 80 units or more or usable
area of 4,000 square meters or more
32. | Irrigation Irrigated area of 80,000 rai or more
33. | All types of projects, undertakings, or operations All sizes
located in the areas which the Cabinet’s resolution
designates as Class 1 Watershed Area, except the followings:
33.1 projects, undertakings, or operations for community
development and land arrangement as approved by the Cabinet;
33.2 projects, undertakings, or operations in community forests
under the law on community forests;
33.3 projects, undertakings, or operations of a government agency
that had entered the area for benefits before this Notification took
effect, and its actions have been consistent with the original
objectives and did not expand the area to be different from the
beginning.
34. Transbasin diversion as follows: All sizes
34.1 transbasin diversion of main river basins, with an
exception of temporary diversion in the case of a disaster
or where there is an impact on national security;
34.2 international transbasin diversion, with an exception of
temporary diversion in the case of a disaster or where
there is an impact on national security.
35. | Sluice gate in principal rivers All sizes
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No. Type of Projects, Undertakings, or Operations Size
1. Land fill in seas or lakes outside existing coastlines, except if it | 300 Rai or more
is done for seashore restoration purpose
2. Mining under the law on minerals as follows:
2.1 underground mining designed for subsidence after stopping All sizes

operation without any suspension or refilling substituted

material to avoid subsidence;

mining of lead, zinc, or other metals using cyanide or mercury or | All sizes

lead nitrate in production process or other metal mines using

arsenopyrite as associated mineral;

2.3 coal mining that transports coal mineral out of the area by motor | Production capacity of 200,000 tons or more

vehicles; per month; or 2,400,000 tons or more per year

2.4 marine mining. All sizes

3. Industrial estate under the law on Industrial Estate | All sizes
Authority of Thailand or other similar projects as follows:
3.1 more than one factory of industrial estate or other similar
projects established to support petrochemical industry
indicated in No. 4. or ironworks industry in No. 5.1 or 5.2,
as the case may be;
3.2 industrial estate or other similar projects which area is
expanded to support petrochemical industry indicated in
No. 4. or iron smelting industry in No. 5.1 or 5.2.
4. Petrochemical industry as follows:
4.1 upstream petrochemical industry; All sizes; or production capacity expansion of
35% or more from the original capacity

4.2 intermediate petrochemical industry as follows: . )

4.2.1 manufacturing chemical substances or using chemical Production capac1t}'/ of 100 tc?ns or more

substances in Carcinogens Group 1 as a raw material; per day; or production capacity expansion
altogether of 100 tons or more per day
Production capacity of 700 tons or more
per day; or production capacity expansion

4.2.2 manufacturing chemical substances or using chemical altogether of 700

substances in Carcinogens Group 2A as a raw material tons or more per day

5. Metal smelting or melting industry as follows:
5.1 iron smelting industry; Mineral input for production
of 5,000 tons or more per day; or
mineral input for production altogether of
5,000 tons or more per day

5.2 iron smelting industry producing coke or using sintering | All sizes

process;

5.3 copper, gold, or zinc smelting industry Mineral input for production of 1,000 tons
or more per day; or mineral input
for

production altogether of 1,000 tons or more
per day

5.4 Lead smelting industry ; All sizes

5.5 metal melting industry (except iron and steel, and aluminum) ; Production capacity (output) of 50 tons or
more per day, or production
capacity

altogether of 50 tons or more per day
5.6 lead melting industry. Production capacity (output) of 10 tons or
more per day; or  production  capacity
altogether of 10 tons or more per day
6. Manufacture, possession, or utilization of atomic energy | Generating power of 2
from nuclear reactors megawatts or more
7. Central waste treatment plants or factories with a business | All sizes
of burying garbage or unused materials under the laws on
factories that burn or bury hazardous waste, except
burning in cement
ovens using hazardous waste as raw material substitute or
additional fuel
8. Aviation transportation system Runway length of 3,000 meters or more.
9. Ports 1) Berth length of 300 meters or more; or
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No. Type of Projects, Undertakings, or Operations Size
total port area of 10,000 square meters
or more, except those ports used by
people in daily life and for tourism;

2) Watercourse dredging of 100,000
cubic meters or more;

3) Loading and unloading hazardous
materials or hazardous waste that are in
Carcinogens Group 1, the total quantity
of which is 25,000 tons per month or
more or 250,000 tons per year or more

10. Dams or reservoirs Water storage of 100 million cubic meters
or more; or water  storage area  of
15
square kilometers or more
11. | Thermal power plants as follows:
11.1 power plants using coal as fuel Total electricity productivity
of 100 megawatts or more
11.2 power plants using biomass fuel Total electricity productivity of 150

megawatts or more
11.3 power plants using natural gas as fuel, applying co-thermal | Total electricity productivity of 3,000

system type of combined cycle or cogeneration megawatts or more
11.4 nuclear power plants All sizes
12. | Coke production All sizes

HFF Disivion of Environmental Impact Assessment Development HP & V) SA&EH{ERL
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ONEP Permitting Agency
i z waiting for permission
ONEP examines EIA report (15 days)
May resubmit lCorrectfcompleIe report
the revised report or . .
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back to the reviewing preliminary comment (15 days)
process 8
A ¢ given
5 . . approval
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: Permitting
i disapproved i
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Project Proponent specified
3 . | 5 e in the EIA report
Resubmit the revised report winthin 180 days as condition
given for permission

|
Expert Review Comittee reviews EIA (30 days) -~ 2"y,

180 days disapproved
overdue b E
End of the reviewing process
Agree with l Disagree ; L
the ERC decision - with the ERC decision 112Y flle @ lawsuit to
P[oject Propﬂnenl ...................................... » the administrative
court within 90 days
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