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Background and motivation
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Towards a « unified national electricity market system » by 2030 12
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=4 National Development and Reform Commission

Main objectives of the report

U Inline with Document 118 (NDRC, NEA,
2022), assess the options for China to

move ahead with a national market and &R HigeE NS ® WESAF B IRSS
how to co-ordinate it with the existing
markets R#E&E K BEIRF20225118 A HIL> BT > B> A
=X, WHEPEEELEMTHNS R,
AR SIMAHHTE. ER&RENEE BXREERERXT
mREgLER—BIOHHERNIESER
U Propose transition pathways and BHRH (2022) 1182
recommendations adapted to the
Chinese context &H. BiRK. BEETARB, BEREHE. SR, BXARARAR. FEHETEMARIEAR. AZE
12 HE A E E S AR R R R BRI Ml CGRAD ARIHEAR, FEZLUEAGRAT. FREREDTRAR. FERREAFRAT. FEEHER

HRAT. ERAIEEEAFRAR. FEKT=REAGRAT. BRERREEATRITEAT. BRIFITHEE

AARAR. 48 GEED HRAR. FEEATRAR:

U Focus on spot markets as they have the
potential to unlock the flexibility needed in
light of renewables growth
AR BERRIEKERZ TRIEAMEHNR
SEME NN,
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Current status of power markets in China
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Markets are taking a growing role in China’s power system
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Share of electricity consumption traded on markets, 2017-2022

20172022 iR B S HBEEILE

= 10000 70%

= mmm Non-

£ 9000 60% market-
8 000 based
7000 50% volume
6 000 400 =4 Market-
5000 omme
4 000 30%
3000 20% Market

=0O=Market-
2000 10% based
1000 share
0

2017 2018 2019 2020 2021 2022

Source: IEA analysis from China Electricity Council data. IEA. CC BY 4.0.
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China has made significant progress in developing its power markets; market-based electricity represented 61% of

the national electricity consumption in 2022

FEAELXRENTIAL ARG T EERI; TIALEE2022F 5 < E 2 HBEEN61%.
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Power sector reforms seek to balance transition with security of supply
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Provincial level & Interprovincial level &g System services and products in
: : China’s power system
Green power trading (Multi-year to 1 month) R332 5 (ZEZERH)
FPEBIERRFRIRFIRSS
=~ N mmE
> Em Generation right trading & BB 32 5
2 8K
R e L L L
i c 3 FLH allocation (1 year) 2B it%| o8 (FEE) \
L 4 MLT contracts 1 year to multi-day MLT contracts 1 year to multi-day # ‘_ Planned i+l
\'\.\ FEZZHPKEARE FEZEZHPKEEFE r_—_;:_-_:_'__—__-_:;_—:
T o e mm mm mmm mmm mmm mmm mmm m oon mm mm mm m mmm mmm mm mm mm m m m— — . _pr 1
Ta |r Provincial DA (and ID) markets \I I Interprovincial DA and ID market \I [______ln_tﬂail_”z"f ______ A
= LS = ( ) Ay =l
§Bﬁ :::—%?E—iﬁ”: é_zgﬁz_ —Ti_ﬁ::( \ - - - BIAPRERTE_ _ %_’ Existing {5
5 o o e — —
c 57 RT markets SEA77545 I - National Dﬁ_and ID market N
3 - B e DL zEmmmReEs | R s
U Tm Tm TR Mm mm ommoemoemommomm om e o mm crsmmsamssssassssans samssssssmssnssssssssnsnnanae, oo PRRRRRRRREEEEEERRSssacszzzzsssssassed
~/‘ I Ca aCit mal‘ket %.':-Eﬁi-fﬁ | H Flelelllty'reIated‘ . Mai I t
o Mmoo D DD DI 0 angilay services BB, . oroduct 2 B LS
7/ L e e e e e e e e e e e e e e
8 lll!ﬂﬂ |’ Regulating ancillary services I [ Regional balancing A
§{‘¢\ L IEHERSE ) ancillary services X 13 #7458 AR 55 IEA. CCBY 4.0,
Mid-to-long-term (MLT) markets are the most developed form of markets in China — covering 80% of power trade

P REAmIR P E R AR E NHIAER, SEENIRZHHIII80%
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Several provinces run continuously operational spot pilot markets 1eq
HNTEHELAR TEEEITHIEB MRS

Jing-Jin-Ji Status of China’s spot power market trials

e oh E| 6 IS T A TR
& |ong-term continuous operational test #.  Southern regional spot provinces
& Long-term operational test <O Regional markets in Document No. 129 (2022)
: Operational test & Noplan
Yangtse Delta Simulation test
Announced plans
e KEHEERET 7 AR XIgE N EHIRE G
Sogthern o KEHKET O 2022F 1295 R R MR T A
520zl HEIIEIT a HFxitxl
EBIRIEIT
2Emitaitx

IEA. CC BY 4.0.

Short-term markets were launched from 2018 and are yet to achieve their full potential to unlock system flexibility
DHAT A E2018F 25, EARBETERMERARGR AR
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Reforms are making cautious steps towards a market-driven dispatch of

resources BRI E E /I IEM I T A EE SR AE R Ied

Power dispatch model and contract type in spot pilots in China

FERGINAEXEDERE IS G2IRE

Contract Contract
EEOE S AR
. MLT
Interprovincial s HA
el &R
HRKCHA
............................................................................................................................................................................... Spot
mix
PiSpatchi— Firminput  m———) Economic dispatch
RE b 20 AR
IEA. CC BY 4.0.

Notes: This only represents gross pool model markets (the majority of pilots). Lengths of the bars are not proportional to dispatched/contract volumes.

#ix: AEMNAREPRIETS (FEXASRRX) BER, FFRKESIIMFESAEREES.

Spot market development and financial MLT contracts have made dispatch more market-based in pilot provinces,
with growing shares of participants in the market on the supply and demand side

MEHINETREMP KASEESKAEXMARRREMET T, BHENGHHIHSSEERE LA
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Key findings
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Overview of the 3 models explored for a national power market in China

§ [E £ [E B iR MR IR

Surplus

market model
KAETIFER

Increase RE resource
utilisation while maintaining
differentiated local markets

Rationale ina  hassnas Rkt RER RS

nutshell BRI
[RIBHEIA

(e.g. SIEPAC in Central America,
SAPP in Southern Africa)
\ (: FEIMSIEPAC, FFESAPP)

China Energy Transition
outlook (CETO)
market model
HhERIFZRERE (CETORR

Improve interconnection use
while allowing local autonomy
for price formation and
dispatch

Primary
market model
— R HIAER

Interconnection-wide
competition and integration

BEXMENTARFMES

(e.g. EU internal electricity market,
PIM in the USA)

1 BRI Y, 5614
PIM 11747

RREEaXaamad HE,
FORE SN AR A AR FIi
EL: =2

Secondary market models
AR IR

1ed

Secondary market models where local markets co-exist with a higher level (national) market allow to increase
resource sharing across provinces, while maintaining provincial autonomy in market design and dispatch decision
AEmIHSEETRHEFNREATIHEN, ATLURHSENRELR, FERRFSEEDHRITAAERRAFENEEN.

IEA 2023. All rights reserved.
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Overview of the 3 models explored for a national power market in China

T E 2 E B IR MR SLA

Rationalein a
nutshell
[RIBHEIA

Surplus

market model

FEHIAERENX

Increase RE resource utilisation
while maintaining differentiated
local markets
REHERENHRBIRE LT
gt

China Energy Transition outlook
(CETO)
market model
PERERZEIRE (CETO0) 3

Improve interconnection use while
allowing local autonomy for price
formation and dispatch
ReEBEaXnBBENRAER, K8
ZHM ST R B IEE B EN

Primary
market model
— R IARRN

Interconnection-wide competition
and integration
BEXAENHIIRRMES

» Existing SGCC interprovincial
spot market
AIFI IR B E M & 8 I 52 7

* Interconnectors flows optimised

AL EE | A

* Volume coupling easier and
faster to implement than price
coupling RERASRMIEIBE X
Tt 58 A & SR TR

* Social welfare maximised
BEAXiAESEF

» Limited amounts of
interprovincial trading

HERZZHHR

* More complex to implement
it E RE

* Implementation time

& R E) &

IEA 2023. All rights reserved.
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Increased regional coordination can improve system operations under current
dispatching rules 7RI A HIE JJVEHE AT, 0o XEL AR LIEE R sk
Reductions in operating costs, CO, emissions and curtailment using economic dispatch under different models for regional

co-ordination in China in the Announced Pledges Scenario, 2035
AEENRBERPAEXENBAREFAEFRTEERN, —SHEHIMERFBEENRLDE, 2035 F
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REWIS, BREFAE CETO, Mo &5 A

IEA. CCBY. 4.0

Note: ED = economic dispatch. Reductions are calculated relative to a low-co-ordination baseline scenario with interregional exchanges based on historical levels
and dispatch reflecting current progress towards markets with economic dispatch in some regions and full load hour allocations taking place in the remainder

Regional trade co-ordination improves resources sharing across larger areas, delivering efficiency benefits and
increased resilience X3z G5 AEREEATERE LEHFRELZ, HIEHELTMHIERE

IEA 2023. All rights reserved. Page 12



Full implementation of economic dispatch delivers significant benefits (S]e
e AT ARG RIS

Reductions in operating costs, CO, emissions and curtailment using economic dispatch under different models for regional
co-ordination in China in the Announced Pledges Scenario, 2035
AEENRBERPAEXENBAREFAEFRTEERN, —SHEHIMERFBEENRLDE, 2035 F
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RXEHE, TE2EFEAE FEMY, TELFRE CETO, T&&FAE
Note: ED = economic dispatch IEA. CC BY 4.0.

Realising the full benefits of a national market requires implementing economic dispatch at the provincial level.
Secondary markets have the advantage of enabling provinces to advance in parallel with regional co-ordination.
AT XUEEMmANEE, WEEEE —LAXHEFAE. BEAMARNAAIEE RS XELINERNFR

IEA 2023. All rights reserved. Page 13




Extended application of economic dispatch will deliver enhanced benefits
under all co-ordination models #— 5 fl 25 EEE & s 2 Fhaxsae 1©d

Reductions in operating costs, CO, emissions and curtailment using economic dispatch under different models for regional
co-ordination in China in the Announced Pledges Scenario, 2035
AEENRBERPAEXENBAREFAEFRTEERN, —SHEHIMERFBEENRLDE, 2035 F
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Note: ED:economifdispatch - TEEFIHE - - IEA. CC BY 4.0.

Implementing economic dispatch alongside market reform provides more than double the benefit of regional
co-ordination alone M AN E R EIFEFHZFIBAE ATH—DHRIFLL, HEHARXMBEXERZ G ERN—EU L,
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Policy recommendations
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Recommendations: National co-ordination of the power sector 12a

BUREW :  EZRXESIERTREE A

Extension of the current pilot market ¥ /B HH Lt~

SOCCIE, - - - - - - - - - - - - m - - - - .
interprovincial CETO model
surplus market > National — CETORZ ———» Integrated national
I surplus mode| = ------------ f— ---------- > market system
ERERRED SEREDHER l
T | LER—HHRR
I i
Southern Region |} - - - _ _ _ _ _ __ _ __ _______________ |
Unified power Integration to the national market
R PN IEA. CC BY 4.0.
m X Hig

A national surplus market built on the foundation of the existing interprovincial spot market

can be a no-regret move enabling later further integration

ETHAEENETINEERETAN R KRG IAE—SESHF TE

IEA 2023. All rights reserved. Page 16



Recommendations: National co-ordination of the power sector

B BT AR IR 1ea

Reinforce the role of )
national institutions A strong national regulatory body is needed to supervise the implementation of
implementing reforms national markets
SR ERIAEL RN ES iR ERE £ E i P RIEEE R4 F2E NIER
HI1EH J
Increase flexibility of trading arrangements, enabling trade closer to real time )
Lift barriers to R RHAEMRIEH R IFE RIS & 2%
interprovincial trade Improve and harmonise transmission charges to avoid “tariff pancaking” and promote
THBRE (E)EE &2 interprovincial trading
BUEF AR MR ILE LU HEE B 5, BBl “MAu” y
| o | )
Further articulate Further co-ordinate nation-wide plans and operational protocols
planning and operations E— SRRt METAE
Think of power sector planning as a framework under which markets operate to
I T i support policy goals
—-/IJ:E 3 i = I \I ,— N RS SIS N Y — i
AL Fee H T LR AR MIERT, HREIRAT R S e BRI S

J
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IEA’s key policy actions to establish a national power market — Advancing provincial

markets IEAR T2 37 2 Eli J At £ BEEITE) - A B e I=d

(. Maximise participation in provincial spot markets, from both supply and demand sides )
Increase economic dispatch RAREMESENBENSGNERINETIINEEE
within provinces + Complement spot markets with ancillary services and real-time markets based on
SEATIARFAE merit-order
\_AkENAR S E TSI F R F B KR insh I EE T 17 Yy,

Continue the move towards (where they persist) increase time granularity of physical contracts but expand the )
liquid, competitive MLT use of financial contracts
market with financial EREMEAXMEANMERE, REVREMEINER
contracts Gradually increase the range of price fluctuation of MLT contracts to enable MLT
BEIR e P KEAT ARSI . prices to gradually converge towards long-term trends of spot prices
TR EME LS BEL AP KEGRNMEFEEE, MEPKRMEEREIMEKEEER )

Carefully design capacity remuneration mechanism to target assets required for \
system security and compatible with decarbonisation goals; base remuneration on
actual performance

Compensate available kW
without distorting markets
nor contravening climate

goals BRI RRAMRIS], UIHRH I RER 2R B S B B RRE A,
ERMEA TS EmESER EF bR Wit BAME

Prefer market-based mechanism to select these assets and encourage flexibility

HIRTIE TAMRII B S & \>ﬁﬁ$m%RMMﬂ%hutm&#ﬁmAE& J
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Download the report:

THIRE

O English version

RIE IR R

https://www.iea.org/reports/building-a-unified-national-power-market-
system-in-china

U Chinese Executive Summary

I THZE
https://www.iea.org/reports/building-a-unified-national-power-market-
system-in-china?language=zh

IEA 2023. All rights reserved. Page 19
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