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About CREA

The Centre for Research on Energy and Clean Air (CREA) is an independent research
organisation focused on revealing the trends, causes, and health impacts, as well as the
solutions to air pollution. CREA uses scientific data, research, and evidence to support the
efforts of governments, companies, and campaigning organisations worldwide in their
efforts to move towards clean energy and clean air, believing that effective research and
communication are the keys to successful policies, investment decisions, and advocacy
efforts. CREA was founded in Helsinki and has staff in several Asian and European countries.

About Draworld (Beijing) Center

Draworld (Beijing) Center is a small, interdisciplinary, cloud-based applied research and
consulting institute with quantitative model development and maintenance at its core. The
Center is currently developing Draworld-HAMMER model —the
Hydrogen-Ammonia-Methanol Model for Energy Roadmap—as a simulation tool for
evaluating large-scale H,-NH;-MeOH bases in China’s desert and Gobi regions
(“ShaGeHuang”). Several model-derived policy recommendations have already been
incorporated into policy practice, including expanding the funding sources for
renewable-energy subsidies and introducing quantifiable performance indicators into the
power-sector reform. Team members also regularly contribute columns to Wind Energy,
Caixin, and Dialogue Earth, actively engaging in policy discussions and public
communication on China’s energy transition.

Disclaimer

CREA is politically independent. The designations employed and the presentation of the
material in this report do not imply the expression of any opinion whatsoever concerning
the legal status of any country, territory, city or area or of its authorities, or concerning the
delimitation of its frontiers or boundaries.
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Executive Summary

Zhejiang, one of China’s most developed provinces, faces rapidly growing electricity demand, with
peak demand rising from 120 GW in 2024 to 135 GW in 2025. Yet, its power system remains
dominated by coal and increasingly dependent on imports, while renewables still only play a limited
role. At the same time, redundant reserve requirements, rigid provincial power flows, and uniform
coal power dispatch have led to frequent negative prices and weakened the economics of
renewables. Against this backdrop, this study quantifies the economic and climate benefits of
enhancing coal power portfolio flexibility in a coal-dominated power system, while at the same time
ensuring supply security.

Methodology

Using a unit commitment and economic dispatch (UCED) model based on PyPSA and a national
33-node framework developed by Draworld, we simulate alternative dispatch scenarios for 2025 and
2030. The results highlight that Zhejiang’s current “homogeneous” coal operation and rigid imports
contribute to excessive operating reserves, distorted price signals, and underutilisation of renewable
energy.

Key Findings

e Emissions and cost benefits: Differentiated dispatch could cut Zhejiang’s coal emissions by
11% in 2025 and lower system costs by 2.5% in 2030 (RMB 60-70 billion annually), without
the need for adding new large-scale storage.

e Higher renewable penetration: Wind and solar’s share could rise from 8.8% in 2025 to
16.3% in 2030, with no curtailment.

e Coal fleet transformation and reform needs: High-efficiency units can run for over 7,000
hours, while inefficient plants are moved to reserves and backup, marking coal’s shift from a
dominant power source to a flexible and regulating resource.

Flexibility improvements in coal-heavy systems should prioritise coal fleet optimisation and
transparent scheduling, rather than relying solely on costly storage or unnecessary demand-side
measures in non-stress moments. Reforming reserve rules, enabling flexible interprovincial flows,
and improving operational transparency are critical next steps.
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BRREMETFIRE SHRBEBKE,

Th

t&m REFNESE -

=1 s |_-.; - P
ILL’_F’—HILWLLL R R el

T&ER

nas I EH e
o}

EFRIRRAFFEARESE, ETPAONESERBUATREAFERR, NESRNENDE
AR FRAZERR, REBIHAEH, PHLEHASTER

13 BFAEH T EX——BEEFRASTLE”

(In Chinese)
KR X5(2024). BATHAMIRE, TEE R RBIRE. ;54 KZ. Retrieved from
#/+#HP 22! $HF.9"#0 | 01 ) EB2 /H4# H I#/(. &XEE:

#i+ #H +12 BF! . *( HH / 52 1

BR PREMEEEERAEPEFERAESABETH, ARANBERKR L (FRE“ME%
&) MEIEEENEE, SHINGESHIOMETERERAERREGRLHMA XZBERET
HEBRRE, TITANE/ RERKFESES, SHREWUETR, ERAFTRSIEY, XL
SBERBECHYNUE”, TEH-SRAPEIER MEZTRKFZ . EEHIAEBNESH,
ZUFHAREEXTEZERNTHALE S, HISSTREMNBESHETEN. ERE, TIRFRIINM
KB, MEARERMREWMEE MBI TRZHERTHES], BATHZMIET EeE™ EHISE,



http://www.eiri.tsinghua.edu.cn/xwdt/byhd/7011908e08d84be5b209906c54eab742.htm
https://mp.weixin.qq.com/s/8XMGPtX09bzbwPeMPvF3Ag
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Ll r ==
Hifi. ATHR 1H 20 E %B’Fﬁ:&ﬁ%ﬂ Sl
SLPRDIfer s ph na .
5000 117350795 ZEZHA:
' 3821.7574
4000
Emiztb 2k
3000 1689.80389
2000 =ihEiE:
3107.158705
1000
0
(]
T
=
-1000 ©
2000
— LA — TREE R )] e E=E
— SR T — TR — E TR B T

1-4 R R TITEBEABER“MBERTL"EEERA——i#iI2025F18278 (&%)
(In Chinese)

XEERe AR, #/+ A +12 YL IF(HH 6 % ) -/M(41) ",

FREKRE PERARSUAEHEREFEREATH BR=KXETERES: —RRRESNA
FIA/NETRIE B AR (BUERE EMEXKR) RHEER S HAM REERERR Z2ERE.
BERTRNZARERS TR NKTE, FETABERFEMFNER; Z2FERAH Y
BLFERDBHBEABETLARY IZKER, FEMUEENETEFER”(ULFRENS
BR)EANERSEER EXVEEERMRELRA, DAHNX=ZKEREITREMRE,
A RURBI, B RAR I H AR, FRMAERIEES M, SHIGESM, &
KT RE B E AR BB RERIEE — S KIS R,

EFLULEXNFIKERE, RNIRE LRI NG, FTFRBE LY 5K (capacity expansion) . FF#
4 & (Unit-commitment) 5 45 i E (Economic dispatch) 1=,

S H#/+#HHS™*"0 ! -/#H)H) -"4H#Y .61 -0. 6!6* '66 0.9"6 " /H 62 -6+-$ .H



https://mp.weixin.qq.com/s/PVIW-VGjNMnSrtgmyvTn9g
https://dialogue.earth/en/energy/chinas-overuse-of-coal-is-causing-negative-power-prices/
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F2F ATHENENINKRERGCITHERE

2.1 T & 575 8 &R

TIRPEMEFBEZ— EENUINLEGPLEENEREIBEFT ., RELFER, flElbE
MR, ANERFLF. FERIER, T LEIEEAREDLR, HBEAFRKREHELETHFER,
EEXRIZFERELR URRETIELERFREMLLITHEERRE.

EEE, HIABAMFFEA EEBENRSE, FIREEFSEHE, 2 #54(, HEH
03 FEREHEEIRWERBAINETZ, HINTREBE, FEFEIMNEM. 20225
, EMHTRARNRMEER., UBFHMUSHWALE, SEHE5-107T, AW, BMEEXIHIER
T, TIHBEAENMMAELUARER, 2024FHTHE TELAEZ TN TEL A/ KT
HFRA®E,

KEWMY, FEEEZEHEFELFEFER7URFNL, F2HEHD. BhAF
E AR, BAFEREEIE, HiI2022F 520245 A B2 EBIL8%, XAAFMIUZTER
EFAFN23ZFR, k "0 °3Aa @Y thf3t? | IN_ #°, Hiae AR SR 20235 MIE
EEHE, 24FEATNHS”, NEALBEERES BARE 91.2%; £ FEFHEZF B/
#N5010/N e, EepyE 5533/ eT; 20244, EARERIEN A xS KT AR EK 08.8%, £FIE
B85 /BT B I 5600/ BT, 20255, A B F e ARMBE13ZF R (8AL11H)S

2024/2025%, HUTMRMER d _ ©GAS LAp w7RH T4, &5 iR BB Mg, LEH
EEAEMREM, BIEESMEREURERE, MERBHNEBRTBELRREK, EERED
WHABRA, BEZLFAR, FRARRERERE, 2025FKBFERZMIERIEE0.4127T/F
R, 20235 F#1K0.0535°, “& &, B R ENITIRX-—BRHBEEAHTESREREN
EFE, 2024F6 A f), IHRBRREZRM=ZTRER+THEE"AIRBIBIR({_4&' 5 $
D), BR(HITIATER R HERRSRABETEMRR). (HI4 TR E NHAERERMN
BEMEERR) (FIETHERANPRRZBERARTERR)=ZTAR, ERX—XUIH
13
HLEEFRBRUMIHFRBED, WITERBNEENRA, MABENENERNTE,

RAEGLIE. SARBLEEXR, EBREENT (H2-1), 24 ENERENTLLL23, 22EREN
MR, xR EHR-NIRESEERIRRIE, BABEAREFEE55007 FE (556W),

TH+HP22156 + 1 *(1)H  H+* H$ H HH I+ L

#[+HP22156 + 1 *(1)H  H+* H$ . H HH I+ |

- #/[+ #H. 15961 *(_| ) HEH H 2 L ("

CH+ A +2 BYL LV *(HH 2 (" | $

O g+ +12 BYL I F(HH 2 (" [ $ . BE: —&|FIgaRhRERERE =& H*

fi¥o


https://xueqiu.com/1339085646/231510905
https://m.bjx.com.cn/mnews/20250617/1446593.shtml
https://mp.weixin.qq.com/s/npMRJHKjZ5Zb8zAGNc6irg
https://fzggw.zj.gov.cn/art/2024/6/19/art_1229123489_5320004.html
https://fzggw.zj.gov.cn/art/2024/6/19/art_1229123489_5320004.html
https://mp.weixin.qq.com/s/yr0F_YmCgTF08ESWtJ1ioQ
https://mp.weixin.qq.com/s/yr0F_YmCgTF08ESWtJ1ioQ
https://cs.zjol.com.cn/kzl/202509/t20250917_31235417.shtml
http://www.zzepc.com.cn/ZNDL/upload/files/2024/4/8a0b0daecd9bc2af.pdf
http://www.zzepc.com.cn/ZNDL/upload/files/2025/4/7a30dc9ba1b621eb.pdf
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N ERARENIRNEEN1BUE, ZRIKESRENMEBLYRMEBEENRHBEE S,
HEKBARRBERENENHRNEEMEFTZ2AHNREERK. EEHIGHABFRRELK
RO B, #7058 A Hh BRI,
IR T B AR RIERE N RN, ER ISR BHREKS, T - B FRBABRILE
Bo ZRXXFREMPETFTITRENRER SN, FEESZRIFIE RN ERTRIAK
HEBRBASEAR,

R 1-1 HEEEFREMER, FTARBENLEGIE, XS LHE, SARBLER, FREENS

(2024)
AIRERELD HEREMEH
HiT L& LI =2 B
FRBEE(TWh) 678 198 849 360 359
KT (GW) 123 40 147 65 54
Mtk BEHHE 8.8% 8% 14% 14% 13%
KB EHL (GW) 53.8 92.4 53.8 55.1 31.3
IR R A BN (ER,

Tt/ FE) 415 416 391 384 393

iR 2RE LR PIMRIB R M S MR IR TR BB, $ 2024 FEHIE
iR 2R EALR) FulvEIE (www.draworld.org) o

RIEGI T BRI IE T/ES F245) (202543 8) 2, TR EREFEEMERPRET
AEBARHNENETEB T, F2025F K, 24X B RENBTE6005FE. ZLBEN
1005 FE, JFEREERIESRLE GORREF FeefeEsE 25T B ) Mit24% £ 5 ; FI2030F K, R
B REN BHRRFA E80005 TR, #%HBENATI18008F B, thot, 3R KA BHHKE
BETLE, 1HXIZ12025% . 20305 73 BISL 9885 F R F124008 F R, i LXK, TR F(203045
SXE20GWHY B ¥R, imE AL A 2 05175 (7.656W) FN{E & (2030F B FriAEE R 10GW) . RE“+
ARHEEBEAXSERE, RZATFER EMNLEREE, 2045 EBENAN1ZTFR
, 2025 EEBRBEAN204GW, ARFERTREFE RIZM TIKIE,

2.2. YT Hhizid s

HTERAMEHIZR m7E20255 1 8 FIRIE R IELEIT, 202555 TAE, RELTFETHE
AENMBRE.RIERE.ZERTAERET, IIEN T —RIFEMABNIAE, 5IXKTLRA
JTiZRE, B, RS BRI R48MME R ABMNEN, hEETEELHBRNZ REH
I10007C/MWhEISERS & BT,

U 5T R SOREIER B E3TM, 2025558, BRER,
— #I[+H222Y )+ $H)" T ()" I "0OH  H ('



http://www.tanpaifang.com/zhengcefagui/2025/0227110734.html
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XFOKKRMEXHTZRA, EREARTZHINBNGE EAERRFREEITHLREY
—OERERFETRE. AIBARRTNRE. BEHBELEENABRFARESHERMR
L BIRX—EANR, FTEEFRSHE-PEMFAL. D ELBTHRER FREPT
RAZRZFEEFE, WAREHERS ERERARWENRSRESTREETRER,

ETF2025F F T H1/E MAEAMRKERTIZEITHREE, RN IHBATZMEMT ST, 2
EHE. A= AENARE HHE,

F2-1 IO 72025 F HETNRIE2RMNHE . MBLEITHER

it BAIM7 SER R %%
IR -I=E 672 672 EVHIEFE
M #& 1918 (5t/MWh) 145 252 LEEREANY
MEFRAEZE (FTT/MWh) 208 327 MEXBZHENLE

RO - o %EPHjiEEB?\;ﬁﬁEJ'Lf%

AN 5 B AT A B R AR

M ES L 24% 229% \a
FAE M (-2005T/MWh) 572 132 89 BRTERAAH, FEENEDF

o = , 2A1EBAMEME, BER2A28
== R (10005T/MWh) SR 3 27 SRR RN SR

¥R EBETRZPIDFEEHIELCE 24 (www.zjpx.com.cn)o

2.3 X FRESMZMELEITRIVRER

BERPENRTHE/MEMREERIIMIAR, M EE FTBRARSITUITICMHEETETE
TT, NERABNHEANGHRE TRARSHUAEEO,
o FREE(LURFEER AT HE) g, BIFEE—HRALIAAIHORERN, UKD
FrErE AR, RIBIEA T2 0018 BB H O R,
o REME(ENPRHASNMWHERTARZBM TN HHPKEERPITHHIEE
H, SEMFKPEY, tREFEYVEREY, MFESHERSR
o RILL(ENAKRTZFEFRLHXBRABEEZINGEE, MBLrEHENAAS LRI
“GFFHLE TRALG, BNERERIVNAL S, BRTHZML. —EXRASHNEATET
SE5EHE.
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o SEF(MSSIERI BRATHIZ N KI5 REE TS S — )X BRI &l# 53 47 &
B, BRI HA R BATTZM AR AT N ERAEERN, REAFITRR
Bk, BFFEESSHEA.

ULAFERDBIERTRARSGTSITHINE FTXBET —aFNTENAA P RAEHE
HBATHLE, FNASREE. AFNUTH2S 5BEURZEATEREAK,

o SkBREMAMEEHANBNMNER, BERAALEMRENBE, IHBEXBE
AT ZNIEBITHILR .

o AMEFNRE BHRTRES AMHMILZITHMEREN S NAMBICEIT, XATRESH
FHHNALSER S, URAESFELFEER,

o APMIEETFNBIESTSENH  FTRMEALURXF L 5 E 8B F1E” (power pool
)——TZ AP ERMN . XETFEKRE : BRIX ZMEREIEFF] (gate open) , EHFFRT
APETMBESETRTZERNETEE, HIH T HzENEER S IE,

o FAXRENSHRZIDTRARE  BTFFER/NMHAYELR, XRXLHERTHER
FAE DT HAR LR RItEE N7,

XERFREXFEES, BEERFAT MR OEE: UEHHNBEEE” (depth) #H & &E E 4
, FRGI T MAENHEFETIEMRBEES, BIRMTHFELTERD . HAIRESTT. A—FEA
FIAER, FERFREEZMETELAIZEE, EETHRIEANFRS. RZFER. REGERNAERNR

EHig”, riBRS. BRZERMRKRE ™A (the static residual market with no demand) ,

BHREHT, REGOIRAAETZERAN) & AN FEENMEEELTFNA(WNER
SGREFE), FENAXARERARTZRNVWEES SHE LFVNAKERTRTRAE
PEEITHR, SR WTERFIAMEEZINR, REBHFEIE. FABTETE  RIHSIRZIE,
HEBM0UFRMUGETERREEENE)VEILT REREEAXLZNH, EREERR
EHTTEW (7608 FE) B, ZALGIRET I IAMERER ERAZKFENEDISITER
INEHRZFRE EMESHE/NFNER, — P REXRI 345 A LS0%AFHEIT vs. 176 HL
ARATEZITOOATERR, fiEREEERNLER, BEEZMES/NHALNR, RIERS
REME MEEEARRHTHEZER, UFRARERELAUBRNBEBRABEH AN,

A EMERSEITERE, MFERG—DIRA UM REARER,

R222RGREUTE  EESEFERAS IR MERIE/ A EBMH =6 — K>

B4R (Level) FIMAZ R (Manifestation) 1A 27H = (Example from Jan 27)
FM (Macro, Inter-regional-level) {EE A% A (Rigid imports) EARMEBNBRE, HIVEBRMHERERAERH A

13

#/+ #5215 * U )H * 0 H*2)™ H*2)1$ 196+( ' ..$0 1$) (u ! !

I * 3 A#/+#5"215%*1 )H-/H H H H-/? ? ("



https://fzggw.zj.gov.cn/module/download/downfile.jsp?classid=0&filename=c00f92343f33449a8b8394ed8a00c7e9.docx
https://fzggw.zj.gov.cn/module/download/downfile.jsp?classid=0&filename=c00f92343f33449a8b8394ed8a00c7e9.docx
https://fzggw.zj.gov.cn/art/2024/12/31/art_1229629046_5435830.html
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BRIV RESR

M (Meso, System-level)
BREBFNEE

JETHiZ 1L 73 (Out-of-market

commitment)

FHFHESHNEBRZL L7005 FREAMFR
, TR EH

U (Micro, Unit-level)
B RIEBIFH S B

FFHLE & D BLIERK (Inefficient unit
commitment and distribution)

4B WA LIS0% AREEIT vs. LTENEABATES
17008 FEHFR, fiEREEERALER, HES
SRR/ NAR BERERTE. MEEE
AXRBMTREZEE, LFAREBRELALUAE
PHBERAFEL N,

#l+ '+ $1*(H *)*( $H

KR MEEETHIXRSBENLLE., o5 EMK.

Note: 202554 A28 H X AT oF /A& TR EFEHMBFAERSES 6 A17BAMH) AR  Edh—NAEITTL
RAZERITHLUREI0REE KE, BEP—FREE EN—RABAMENEE HLETT, EMEEREIA
RNEFARKBE WABERE, XAWHEE—NFIITHILIR. RERTFIE AT SIS — D HRIGHE

o

6 6 H6* $-)*6 + -/ 60+ .6)/-6 6' /-3 646 .6( +- 6t* -6

'6- )6+ "*F)IH(



https://elpais.com/economia/2025-06-17/el-gobierno-reparte-culpas-entre-red-electrica-y-las-empresas-por-el-gran-apagon.html%E3%80%82
https://elpais.com/economia/2025-06-17/el-gobierno-reparte-culpas-entre-red-electrica-y-las-empresas-por-el-gran-apagon.html%E3%80%82
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BE3E 2025/2030 £ TELL RS ENAER
SEMERLSF ISR AR

3.1PypsatZBUIEE EH —FF &

AXETFFREEIEZ PyPSA(Brown et al., 2017), &4 E/REF DX H Draworld-P £[F 33
TRER(LE2), X IABARGHTTRALCBESTFNARBMATMNEET B,
PyPSA(Python for Power System Analysis) @ — M ER B AREELDSMLLHFREIER, ZHFSH
HREMMLESIELERILE. BALFRAE. REASERAST, URENZESRETHAE
HEERERE ER OB ETRENBFEEHSERCEES R, seBE RS, #Hik. ZHMW
FEZMEERBEAR, FXHET 8760 /NTENBIEMRFITT AT PyPSA BIFF IR /21T F
FPEEMAREH . ERSHEBREY, TZNATEREEANEHRTLTR BEZER
A] &7 PyPSA B /5 3X 14 (API Reference) ,

AW R R A Draworld-P 33 T mRE, RTERE (LR PILELEFHFRENRE
BiRE, FENFEEMMBE(RNEFARETIE (2024-2030) )R EZEEM, ZEAEEZT E£ES
RGN RSN S RIGRNFRHE, FR\ESFAL S HIETHRBEER,

FEUEREME, ACH—DHITTUTEERY B, UEIFRELFIERSTIHERRBEKR SR :
o FHK (Unit-leve) ERLEESFHASEH SIANEARSH, SFER/NEH. BEY
R, CHEER, BERAE, EEBNAELTTENE FITRBREGTIEARBE
NARFE=RILREREA,
o HARGTITRANFR IRBAFTAIS%, KIAENEI10% (REEFHITRIFMIRE) AR
REMRLESRTERAGEN,
o WE«—TLFIARAR NG : EFRBERPIRES —WEHEF A/ HX A (30
3500-6000 /MY ), BEIRERMIFZARBGS EEEMNERBANMEERERE, %
M TR TELE R S SMTEH . BRBTEE S ER BRI,
BRGNS HEELBHRARALTIER. TEERRE DS, SREERERNOTTBARSE,
a1 S W&,
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E Power to Hydrogen Storage Generators
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32RMHUE, A EREST

CREA-DraworldIi B : i#fiiT20304F - BAIR SN INMRARA B2k + AR SN

42.5 4 :
40.0 : 050
37.5 4
r0.45
35.0 —
<
€ z
325 040 B
& *
S =
] &
0 e e e S e R
r0.35
27.51
25.0 1
A I 0.30
o 137844
22.5 1 == AARA (RREEM 0.3675 FT/kWh, REHt)
T T T T 4 T T T
0 20000 40000 60000 80000 100000 120000
IRIRRITREILAR (MW)
CREA-Draworld Project: Zhejiang 2030 - Coal Capacity Marginal Cost Curve + Imports
42.5 4 :
F0.50
40.0 4
37.51
F0.45
. =
X 35.0 A E
z o
g z
S 3254 = +
£ 0.40 @
w O
g ©
2300{+—— P 5
w ©
=
F0.35
27.5 4
25.0 4
—— Efficiency Curve F0.30
e 137 Units
22.54 == Imports (Coal Benchmark Price, 0.3675 Yuan/kWh, with no tax)
0 20000 40000 60000 80000 100000 120000

Coal Cumulative Capacity (MW)

3-2 {#1iT2030F 137 MR BAHLARBER—A = H R LK
£33 ABBRT 1378 T2030F B BALA MBETRKE (%) SENEE (MW) Z B FHER B, ZMHAHE
TRERER, AN U 36 B 9 3 PR R BB RS (ST/kWh), FIE A —— X RL X R JBBRAAE T IR 75078 /mE ., KE ik
BE5500 keal/kg#t 171t &,
AT A A MK R BN A ETN2030EM i E60GW LT . B EL AN RN B8, KRESEE
[BEREEEANTIME A, Bit4556wW, R ELUSE—MRERRT.
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SNEEBENEER PIRBINT A EBEABN (FEH)0.36755T/kWhEETIRE, KBR L, KB“GEEFRETE.
=WekeR, m)IKE, HitgH (TR HRS) S EREENENEMEER, BRFRER. BHEEX
W ERIRE, LR A EBRR TR SHLEIRIME,

KR :GEM, Jan 2025 Version, #//+. #HH'* ' ) -"4( *)$*-*-"H +*-/H**( 6) 60./6* '6 H

MBHRRB7TEEBNANSELSRE, FERENBEEEENREER RBAMHRESER
%Il 43 (<25%. 25-30%. 30-35%. 35-40%. 42%F#H4H ), ATLLFH, #HT2030FMEBLENEN
H AT JLAEE

o HMUANEERHE, MEZERLEH
LA AMBERAESHTEERK, XIEFE25%, Mixm X N F&xFTAIL000MWIEAKEE
HBIERHERER——42%, IRMEIDCIHEBRAZIEWR?, MEAS—RINFRFEAR
REREHEREK RN AR, X—EMNERCLRES RS TIRIE T HEAREM,

o FEUEHALSIETS BEREEMXEZRIEMNEND
BIFEE, 9F1006 L ENAEREI0-40%HHRERKE, BEHBEHB556W, XESH
MAREESZBHREFARBEAFTRE, BAEFERSLEA. EMATERIEENE R
T, XERNANFESAARE, AMEHRS S, @ESTHAXMBESENRE,

o BEMEHNARZREFZEREN TE—HANEET6E
7E25-30% M ERXAINLHIEHE, SENBTEBI6GW, XEHARREBAENKIE,
BERENER/N, MNRERARR, ARERFHEEERT, BFREREEREF. AT
BHNFRENEN. EHRIRSRETENEENT, NERGEREENTANER
, MR F A A RIS RB TR

K3-1FTEBNARBRERASARESLT

MEXH NEHKE HENEE (MW) T (%)
<25% 1 350 22.5
25-30% 30 16,451 28
30-35% 73 41,260 33
35-40% 29 17,149 37
~82% (3) 4 3,183 42

iR : GEM, Jan 2025 Version, #//+ tH1'™* ') -"A(*)$F-x"H +*-/H**(6) 60./6* 6 H

3IFRBEFENTESHIRE

ATHEEBERARSPREFEEAMRERE RINRETEINHBER, 8202585
2030 MBI AT R, F 52 B R R B BURER @ F R S50 RIRE 1



https://globalenergymonitor.org/report/boom-and-bust-coal-2025/%E3%80%82
https://globalenergymonitor.org/report/boom-and-bust-coal-2025/%E3%80%82
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EARMEREHENMERT, BENAMIAERARENHA—TEEREZEREHNEERT,

20252 520304 HIIR 141 = (Inflex) 19 4E 2 4& S5 89 55— FI A 3R BR %1l (3500-6000/NE ) | AT H 4%
BN EE— Tt M, M2025F 12 FHE R (mproved) MR T R ARAR, RIFHEFE2000F

8760/Nit 2 [BIATY, FFE MRITER RETBITHEE, 720305 R E R F1E S (EDflex) H1, FTHE—
TTAEARIESRE, SMEBHNARBRESEFA, BLINEASATLTITUAIRFTHRE, SBAH4A
NEFERAE, RA. KBERDHDERBRAIXA, RTMNETARRXBEFEFFAT. ZEHRR
HMABEMER,

#32 B RITEHMEBET

e 2J2025-1deal ZJ2025-Inflex ZJ2025-Improved ZJ2030-Inflex ZJ2030-EDflex

2025 FWRHIGE3

B 18] 9 5= B, REALEMNE 20254 20254 20304 20304
41}
MAZITR
i [40%, 60%]) [40%. 60%] [30%, 90%) [50%, 90%] [0, 90%]
[RFE
RIEMHKE = & = & =
Y& BB %E 4L - HAEEAH A H/mehxE HAESE BREHE

B ERD R
BHEME SBHMAR
WERE, EFE | TWr000/M L, B
BFSEHTE | BNERENRES
A, 2FENN LT
A=,

NLHE, §FREBT
LEIMBITHER TREESHAR S
BE

BESEE | -RIFER 5l
o LS

iR RBARIT.
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3.4 BE2025FFT A BM

2025%F1F8208 2890, HARREFHHFIEMAEERE, WHIBHREETRIE=ZRAMLBMN
BT TR S S 20258 FE T RATGEME, IR IHHEATEENEREN 1A TASE
REDS T, BRYABRESR, TEHHBRERELS BEE2R XL EH, EEETH (Perfect
Market Simulation) T, REBHXAR. FHB, BRBEZEELFRMERKETREENHIAMMNIE,
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1. BT RARM

ARG, ATEEXREMRENAERRZRE THETER, #Hi2FRTZEHETHIHE
EREFHEEEAFR, TERETLUT=RAK:

L] aX5H®

mLEZEAYE BERIGREND+RALZA<NEARE, RIAFEERLABEINERER
22 (E,

M T &ALR BMRATEARSRIR/NDENKE, THEANAREFHEKRKR,

FFRAMEAR | ERNAEESAGFEIFF)ANERBREATRRENLTRA
(B20%E %), KITZL BEFRIFI *M2HLF.

pdispatch + preserve_up = Pnom X status

preserve_down = pdispatch - pmfn_pu X Pnom X status

Etotas € [min_hours, max_hours] X ppom
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T8 X RE

Pdispatch MAIFREREHD (MW), BEIHEIRZINABRE

Preserve_up NANZFRENED LEASTE (MW), BIREREENA L
HEED

Dreserve_down NANRARENED TEABE (MW), BEIRERTEIRMEH
HEED

Prom MEAFERE (MW), NRZRT BSNANARCEZE, &
NAEEE

status NARSETE (081), RRNAREELRIRZIHMIZIT

(X3S TR AER)

Prmin_pu MAS/NEH S (IE, W00.3 KR 30%), SHANRAR
=/ I PRE

Eiotal BIHANARREE (MW-h), BIFRERTEIZAH D ZH

min_hours FEIRENR/NEF AT (hjyear), 03500 /\iF

max_hours BHEIRENRAEFB/E (hjyear), #6000 /)it

2. ZF bhix Bk, FERASXAGIITE

— S 1t HR kKR (CO, Emissions from Electricity Generation)

CO,_generation = (Power Output (MW) x Hours) / Efficiency x Emission Factor (kg/MWh_fuel)

XE:

- Power Output (generator_t.p): RS HBIHLLA H 51, B4 MW

- Efficiency : LA B EE (4 88,0.35-0.4, A=K 0.5+)

- Emission Factor: £ B8, ~ 94-100 kg/GJ, 9% F 880-1050 kg/MWh_fuel; X = 50-56 kg/GJ, A%
F 490-550 kg/MWh_fuel

i)fEEDi FERBHRENEENANRBE (MW x /D) BREKE, BRI MEFKREF, 210
HOF—%F, FREEHE.

REBEARC </ 4l ( *.H
Total Cost = n.objective =¥ (Annualized Investment Cost (new builds) + Fuel Cost (existing units))

f -

XH:
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- n.objective: PyPSA iR B L IR S SRR
- Annualized Investment Cost: T2 #H AW EE L IR AR A (B EAKRE I ER)
-Fuel Cost: IR FENAHMEEREHERAK

UiBA : PyPSA B Z7E objective PR B ERHT BRFMWIRE BREELRARKIUE) UEREH
HUBHSTITRA (A% BIREB4E ) o

ReHmEC § w - #-d

WindSolar_Share = (3 Wind Output + 3 Solar Output) / ¥ Total Generation

XE:

-Wind Output: T AR BH A E K BE (MW x /NET )

- Solar Output: FTE AR H AN EZBE (MW x /NET )

- Total Generation: RGN AN A E K BE (MW x /NaT )

WHR: ITTEX S R BRER, FERXR DA BARERILA (carrier 7 wind, solar, onshore, offshore
)5 AXBE(AEILA. ZHB, AIEE) BRRHLT—5, SiReEHE,

3. IR RBEERE
B 5R-1 #1;12024-2025-2030F X BN E R EIRTE
2020 2023 2024 2J2025 ZJ2030-Inflex ZJ2030-EDflex
onshore
wind 1.86 5.8 6.5 7.0 - -
offshore
wind 0.1 4.8 5.0 20.0 20.0
solarPV 15.17 335 47.3 50.0 - -
hydro 7.12 13.9 15 15 15 15
nuclear 9.08 9.1 9.2 10.2 25 25
Gas Cycle 2.9 11.3 15 15 - -
Gas Turbine 0 0.1 0.1 0.1 0.1 0.1
Coal 47.4 50.4 53.8 54.9 - -
Shed 0 0 0.0 0.0 0 0
Pump Hydro, 4.6 5.6 8.0 9.9 24 24
Battery 0 0.8 1.0 1.0 - -

H2 0 0 0.0 0.0 0 0
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others 3 3 3.0 3.0
Elecimports| 15 24 45 45 55 55
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2025-setting (GW) 54.9
*0- # ") S B)"#IH ) AR $Fr-"H +*-/H**(6) 60./6* '6 H
Ig1§ l%\%iﬁ .
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2. (S BMIYRE, %38 #/+ #2221 ) *(1)H 2. H#26 /(.
3. EBR FHunit-level R R, 2025F £ 1112310414, &iFBE54.96GW;2030F ERE AN A

BIZ, UREERHA, HITR37M0ENE, §iTE=E6TGWERIT+HER) . ZRIF/EHHE XK
ALEER EZE, BERME, R/IMNEHAEVESHERARE,

4. HiHAREIZHET (Aggregated) BH B X KRR, FERFIAA,
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6. EBRZRSH

MAR=E. MEFE R RKRTFGEMEIREE (Jan-2025 Version,
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ERMRERE AU LRESHUEGSH,

7. Hith =%
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