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Largest scale of new energy development and utilization in the world

------------------------------------------------------------------------------------------------------------------------------------------

Thﬁ%ﬁﬂﬁh&&%%ﬁ%ﬁh? FTRER LSRR, FREAMRRSEUERK .
: Benchmark tariffs and guaranteed purchase system promote development of new energy and growing
grld -connected installed capacity
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Increasing proportion of new energy installed capacity

#ZE2021FK, BRETBERRABRETFXERN. SHARIN=E152BEN/Y1/30UL,
2507933%. 40%F136%, KEBEHNSELEIKEEN29%.

By the end of 2021, China‘s installed capacity of renewables, wind power, and solar power all
accounted for more than 1/3 of the global installed capacity. Hydroelectricity installed capacity
accounted for 29% of the global total
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New energy accelerates green and low-carbon transition

-------------------------------------------------------------------------------------------------------------------------------------------

 HE2021FK, KEFERENMEL63MZTE, GHUIXRIRT7%; FAERABELI11422(2F

- BEY, EXEATeEEREEHAEE, et RBEERILEIXEN3.7%,

© By the end of 2021, China's new energy installed capacity reached 634 GW, accounting for 27%; new
- energy power generation is about 1.1422 TWh, accounting for 13.7% of the total consumption.

* *
-------------------------------------------------------------------------------------------------------------------------------------------

HE =8B
ABHEE 2% 2%
13%

S5 KT

5% % / 3%

16% \"
E%Jﬁﬂ

~

7KEg
15%

/ 2%
20 47% \
YRER
xEs -/
14% N e 62%
° BENBSE23.8(0FR KEE8.4H/{ZFERT

installed capacity 23.8GW Electricity generation 8.4 TWh 6



(M) #FeeRiTIisIB R AknES 7@
f

Improved governance system of the new energy industry

KECEMAIL (FTBERERZEY AR, HRENBERRECRSISFHIRERER,
A renewable energy policy supporting and regulatory system is formed based on the Renewable Energy
Law

%1% Laws and Regulations
(GIEE =)

Ak gkl Strategic plan AV Industry Policy
o] BARERAENL. X8, EEMTBUR. BIRETRBER. HH
ABABE. EHIERAL {REEBUR
trfE FE Standardized system SR Supervision
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New energy consumption still faces uncertainties

ST TN N NN NN AN NN N AN N AN NN AN NN AN AN NS NN NN AN NN NN AN NN AN NN AN NN NN NN AN NN AN NS AN EENENNEEEEEEEEEEEEEEEEEEEEEEEEEE,
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- FEERRERRE, RFEATRNEAEIGESHY, RFDADHRFRLERRSINR,
. With the rapid development of new energy, the enhancement of system regulation capacity faces many
. constraints, and the development of flexible regulation resources needs to be accelerated.

------------------------------------------------------------------------------------------------------------------------------------------

O ¥eeREOEBEEME. M. RatEER R, KthlEeeEHt |
R RAR G HESEK |

A large proportion of new energy connected to the grid puts |
forward higher requirements for system flexibility. i

0 ZEHFERFARSMHEFREKTE, EBENEIEAEE, 55 |
WX, EERETERFXFERkIASR |
Foundation of consumption is not yet solid, and the problem of |
curtailment is still prominent. |
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O Kk, #FeERANESAIRENERADRENIREESEXK, B
FEHMRRRREIMESLR, XEMHEERESSENNEIEX,
IR BER A A

O Construction of regulating resources faces many constraints,
and the risk of efficient regional consumption of new energy
has increased.




[0

=k

Observations on the participation of new
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Main types of electricity market transactions
HHANARSS 323 MEHIHZR
Ancillary services Spot market

O fiselmisEBn OyEmrss, ke DiEsxoagsss ORESEEDES DRESNS. SRR

ek, WHEZS FRiHAFEEEZ R

Generation priority Mid-and-long term

SRS

Contract transaction

and power purchase power trade

EMLSCIISLEE IR AR E NN RS ENELLRS mphE, B 8, FREESBHFK
£, FHREICHRE Interprovincial O8§EERR: & ETEW%EW% HRFIIN GR35
i prioity in market transactions  eafV3c5, ffE: IESTHHEEAN 0 g rmsitaE L e
purchase at Wk kK. Hhas Rules have been e
government price . = o S M formulated  for o) 5 3w R,
Ogisgemmmrn ot 2s B2 gamskss, interprovincial gy JEEETRKE
ENFESHERN, Pt 2SS aC AR SHgm Makes HA A BT TA
RTHERNBEE SF% E’fj%jéj%',)l(r?ra— TRz, 8 DERHEESTES 8 pilot spot markets

priority in saling at
government price

M BERRZE. * FHE, KEBoaEHD have realized the trial

{)rronvmc;iaolns market BEEGRE%ILL. HWHE T HERS run of long-cycle
ansac [, B mBEEMRN settlement

most  provinces

introduced rules
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Modalities for new energy in provincial spot markets

fEEFRERNRERRE, SEEEIME, SRHRENMEmZX, WiHeeRs5ha
BVARZ 2 HIEH1T T ¥R ZR, Pilot spot market have conducted preliminary exploration of the trading
mechanism for new energy participation in the market.
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KR 5L (%) 129 193 64 186 135 FAHERII30%, KEBEHET15%,
*ﬂl Ak -
non (DRI SSEL GED D A I In some pilot spot markets, new energy accounts
&kt (%) 31.6 305 140 467 392
0 i i 0
e SmE (ZTEE) 460 409 137 288 518 for over 30% of installed capacity and over 15%
X
- Gkt (%) 122 66 22 149 167 of power generation.
?g KpRge KR (IZTEAR) 189 310 103 150 153
P L EH (%) 49 50 17 78 49
= EBE ({ZFRAE) 658 719 240 438 671
ait

&t (%) 17.1 11.6 3.9 22.7 21.6



Modalities for new energy in provincial spot markets
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IRERN: SEMBERERERMN, KR

MENBEEEE

Quotation offer: bidding on the
same platform with conventional
power supply, settlement of power
according to the spot price

RETR: ERRBRELE, 1 . | RER: WA, HR, RO SR,
R BRI A, #RERES S R

Declared quantity not quoted: I‘\ MEITHN
/a TEASS: FATHBRFREN,

declared quantity of electricity is \
prioritized for clearing, as the
RERMX: T, Al el RRENEER

price taker settles according to
the spot price.

Complete non-participation: as a
market boundary condition,
settled at the approved price
KFEX: Bl #nT
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Modalities for new energy in inter-provincial and inter-regional markets

O K7 SEMEERINERS. MRS ARAFERERS. MieRSEMEEREEARENEIZ=fME
Medium- and long-term market: including new energy export, direct transactions between generator and large users,
and inter-provincial power generation rights transactions between new and conventional energy sources.

OW&mH7: 201 7EEBEXIEBRERIBERRIEMT, 20215 (BEENDMERZHN) HE

Spot market: cross-regional inter-provincial surplus renewable energy spot market is launched in 2017, Inter-provincial
Spot Trading Rules approved in 2021

=G E]
FIRZSE]

RESREESD i+ ghiE

piS::h ey ]
WHHH
+h

13 5 7 9 1113 15 17 10 21 23

BRER
RERE

13




(W) EIRHEERS SRRHHNED -7 (=)
Modalities for new energy participating in green power market J

BEFRMEES PR, CNFHEERERESEEEIEN "Bifg—" .

With new energy specialized medium- and long-term transactions, the “unification of electricity

certificates” for new energy power and green certificates was realized.
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Restore the commodity feature of green power
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Significance of renewable energy participation in power market

CFBERESBAOMBERRFEBENTIARNLAESE, RERREEFR—BAOHHERERNERTS.

- New energy participation in power market is an inevitable trend in the development of energy and power mdustry,
and is an important task in construction of a unified national power market system.

1 ZEMBEBRBDERHEGAER
Inevitable requirements for building new power systems

® e R ATKEE N RS HIEMRE]R, New energy will gradually become main power source of China's power
system.

® NAIEMIZRIFEERE(ER, WIEIRENHEENRFHIBITHIAARZE., Build a power market system adapted to the

new power system, in order to play a role of market resource allocation.

2 BHEZaE. HENHEMUMFRUWZFEDRENHXBERE

Promote multi-energy complementarity and synergistic interaction between supply-side and demand-side resources

o HERZMEERRIE RN, MR ARSMHEINEITHRANNTE(ES. Promote multiple energy sources to compete

on the same platform, forming price signals that reflect system supply and demand and operating costs.

o KRiFEFRERNRRBIA. (ERBIFEREATIENMNE, BiEEKMMNES, Utilize advantages of renewable energy
sources in terms of low power generation costs, and strong regulation capability of traditional power sources to tap
potential of demand-side response.

- 15
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Challenges of new energy participation in power market

FREREE IS E S EOELR RS
Difficulty in obtaining higher returns due to renewable energy output characteristics

1 o st BRENES, SAHKREEE, BREEMEHIHRELZM. Renewable energy power generation has a high

simultaneous rate and poor match with load, which makes it difficult to sell at a high price in spot market.

o FRBERRASIIMMEFEFRBIRRIIINFIIRIE _ ERIBEEM. Average price of renewable energy transactions is lower than that of

traditional power supply transactions and benchmark price of coal-fired feed-in tariffs.

SRt E R RRENF R EE - =E

Current market mechanism design and renewable energy security mechanism are not perfected.

o X, HitvhKH, MRS RELEREY, BRMNFEFKIHZAMIEHZNSIEAR
. PREPMZTERRRZRIENAR. BERSAARSKETRREREW DI, BEEXRAFEEEL2MRGIZH U,
FEEFEEREVEIGEZNHIAZZ X, Medium and long-term market and spot market price mechanism does not

converge, the main body of the medium and long-term market trading flexibility is insufficient, auxiliary service costs rely more on

new energy enterprises to share the cost of cross-provincial and cross-region transactions, there are barriers and restrictions and

other issues, so that the new energy enterprises are faced with more risks of market transactions.

16



() #heEFES5BIOHIAIEN

Proposals for renewable energy participation power market

(—) REBHOTHNH

Improvement of power market mechanism

o ZIRIKHAMM B HIZ#E, ELHMANPKBRZZBEAILLHIRE,
Promote convergence of medium and long-term and spot markets, gradually liberalize the restrictions
on proportion of power traded in medium- and long-term.

---------------------------------------------------------------------------------------------

o - -,

o TEWMMMIRSERERRMAYS L.

Improve mechanism for sharing auxiliary service costs on user side.

---------------------------------------------------------------------------------------------

o - -,

o fTIAEMERZ, HMMEREWEEXANRZZEFEFENHIIECERART

RS, Breaking down inter-provincial barriers and allowing renewable energy enterprises
to carry out market-oriented transactions within the scope of a larger trading platform and market.

---------------------------------------------------------------------------------------------

17
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Proposals for renewable energy participation power market / J=)

(Z) EsIKRHIE., FIEHIGE. BHOHHHE

Promote convergence of carbon, green certificate and electricity market

/ o \ixThin. RiEhin. BAOTHHAIENE LBEFRERT. 5
1

I\‘ Top-level design in terms of linking and synergizing carbon market, green certificate market l,'

N, and power market. A

---------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

o TEHRTH. JIEHH. EHTHARENEERS, ESHHNHE

\
SHETUNREMHETULESRELR. \
Open up betting points of policy convergence among carbon market, green certificate market and ,l'
power market, and to guide the high-quality development of the new energy industry or the ,/
energy industry as a whole through the market mechanism. s

-
_________________________________________________________________________________________

18



(1) HisEESSHHTHHIEN 7@

Proposals for renewable energy participation power market

______________________________________________________________________________________________

o FMAIBMERHEE. RIOSKBHE. 3

Encourage users to increase green electricity consumption and reduce high-carbon electricity
consumption. /

______________________________________________________________________________________________

__________________________________________________________________________________________

o ENEERE T FBHEMMIZRT, BUBRHRS RMKEHZING, =2
ERKBFENEFZSRS, RAUBEEETGRERA. ‘
Promote shift from dual control of energy consumption to dual control of carbon emissions, establish

carbon quota sharing and carbon market trading mechanisms, increase the production and trading /
costs of high-carbon power sources, and enhance the competitiveness of renewable energy markets St /

___________________________________________________________________________________________
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New requirements for Green
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Certification

ERIESFTEK
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Necessity of green certification

"Bt RIEUBERESEREDIEY, EUBEEREERENIN "BFBME" .

The "green certificate" refers to the renewable energy green power certificate, which is the "electronic

ID card" of renewable power.

— 1000x5:

AEYEGEFERE

~\
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GREEN ENERGY

SAVE ENVIRONMENT

HESSEHES

ToE MR R R RBURAI B ESE
Innovations to improve policies supporting green
development

INTE A BAERERFE B ERIME—IER

The only proof of the environmental value
of renewable energy electricity

INERBARERE L. HERIE—EIE
The only certificate to recognize the renewable
power production and consumption

(EHEFFRIHE. (RIGSREBMNIEMFE

A strong measure to promote and guarantee green
power consumption
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Characteristics of green certification

o FIIRAHEARERIER
C MRIE—IERE, RINETBE

‘o ERECERBREGIIIEEE

SEREDART, MBME—E

HETIE, 1EFHETRRE . - ilE. Green certificates are the -
- The NEA manages green : only proof of the environmental

© Ccertificates to enhance the attributes of renewable power, :
‘ authority also the only credentials for the :

production and consumption

e AN\ o ——

Fundamentality

Lo PIMRIISHRSRS. INERENE. METEAREESY
: HEZEMMHE{EA. Clarify the fundamental role of green :
certificates in supporting green power trading and consumption .

22
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Standardized Green Certificate issuing

BRI

N 3N ¥4 F (Recipient of green certificates
- Green certificate
CIEae. k. issuing authority
f o [EREEER

National Energy Administration

o MNeECEHEY RIABERRARBINEEFILIPHEEZ
BFIE, LHRIZAEES

®  |Issuing green certificates for all electricity generated by nationally registered
renewable energy power generation projects, achieving comprehensive
green certificate issuance coverage.

SHERE IR / APERE %wxea
Criteria for issuing green certificates wmd powe AzEsolar hydroelectric
. . © | st E RN e 220231 H1E

E AL, BSEBHASR E‘gwﬁjﬂgmﬂ': - | @&mLERE). FE(2YEVRR). (BRI E
- SkEEVEIR A W FREEEEI, © | szReE SR ES A EHKBIRE
' Based on data provided by the grid company : :
and electricity trading institutions, cross-: : : : , N :
: : , N EMR UERTE SFRERE |-
- referenced with data provided by power generation - : @ s w e MY ocean :
companies or project owners. biomass ~ geothermal energy
. power generation” :
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Improved Green Certification Trading

ZHIXE Times
o IMERRIRZZEFIENAR S
—iR.
® Tradable green certificates
can only be traded once.

Z5FEE Platforms

o EEFEBIIEPRRIZFS
o JLmEEHRZHL
® [INEENRZHL

A=SVEFMERIRE, Kaml|3&BEE
FIB W EFRH;

SEVEHMERIIRE, WEERBRAER
17,

Different policies for different
generators with or without financial
subsidies 24

RZ5H X Methods

® FIERXZRIWiBDRE. &
K. SPRRNESNHT,

® bilateral negotiation,
listing, centralized bidding,
etc
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Expanded utilizing scenario

ZE I BAREREER
calculate renewable
energy consumption

REZBHNRH

support green power
trading

SUEHZENGEHEEXER DX ZVNE, BRATEES i
iEfEE®BEBE—[E3E 5. Green certificates are transferred E

ERFITEcREREFRBEZELEMZMHEXTE
A LR EZREIE, The National Bureau of
Statistics, along with the NEA, verifies the national and
regional data on renewable power consumption.

from the issuing authority to the electricity trading institutions
and traded with green electricity

IR B ik 2 fiikiRT RN FEEFREIA
certify green power connect carbon O 5 promote international

consumption recognition

markets
HHSESHAERNZS. BE | FARENEFARANFSHEE. &

BERFRNNFIEFREEEBIE
#IAIE. Conduct green
electricity consumption
certification through green
certificates within two years.

WHHE REERAFRIERTIE.

Actively promote the integration of
international systems of green
consumption and carbon reduction with
domestic green certification.

SEBERIRBHAERZ Z BT TS,
Advance the linkage mechanism
between green certificates carbon
emissions trading, and CCER.
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