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1. Coal-fired Power: installed capacity and power generation I= B Gk
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e 2023HESEN 1165, &EES5379KENT, IHEEEN L. EEESLNEE
TpE, 20234, JEEREENHEL/939.9%, EURBEEREIM0%LAT (201457
60.9%) , IREBAEEEHEK57.9% (20145F5970.9%) .

»  Coal-fired power: generated 5379 TWh electricity with a capacity of 1165 GW in 2023.
Installed capacity share and power generation ratio are decreasing year by year, which
fell from 60.9% and 70.9% to 39.9% (lowest in history) and 57.9% during 2014-2023.
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1. Coal-fired Power: unit size and steam type [= B 50

- DURIEEBNIAE: BRBEE, FEX. 2023FEEInAEInFIA ST
69%; 605 KLAEHAHESGEL55%.

*  Coal Power Fleet in 2023: high efficiency and large-scale units take up more than half

of the coal fleet.
. Steam type: ultra-supercritical, 31%; supercritical, 24%; subcritical and below, 45%
. Unit size: > 1 GW, 17%; 600-1000 MW, 38%; 300-600 MW, 34%; < 300 MW, 11%

31%
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Steam Type(right) in 2023



1. Coal-fired Power: low-emission FEE%L,E‘!B;.;
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«  FECEREKREAESFEEHNIAR, 6000FEMLA LB FHSHBIEE
M2003 593805 RME/ T EBT BEEI20235FRY3 025 iR/ R,
*  China has built the world’s largest clean coal-fired power supply system. The

average coal consumption rate for power supply from plants with a capacity of over
6MW gradually declined from 380 gce/kWh in 2003 to 302 gce/kWh in 2023.

400

380 "
376 Unit: gce/kWh
380 370 366
360 345
340 333 330 356 391
318
320 315312 309 308306.4
305. 5302

JHTTAT
280

 &» L @ O * » O @ O O

QQ QQ QQ 0 QQ 00 Q'\ '\ '\ '\ '\ N N Q’l’

wwwwwwwmwmm@'ﬁ@w'& -
Average Coal Consumption Rate for Power Su 3-2023) 6



1. Coal-fired Power: low-emission =B Ek
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© EEETHRERER. ERNTER, RTFREER, HERAREA=E.
« The carbon emission factor is decreasing over time, however, it is still much
higher than that of the Western countries and needs improvement.

Unit: g-CO,/kWh
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1. Coal-fired Power: low-emission r'@u,%[!;.;
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RERIEE BRI EEE R HR R ESHHIRITE.
Emission standards for air pollutants from coal-fired power plants have been tightened

over the years. China's ultra-low emission standards are one of the most rigorous in the
world.

20234, —E iR, NOxHER - 51./50.017g/kWh, 0.083g/kWh. 0.133g/kWh, tt
2014553 TPE95%. 95.5%. 93%,

In 2023, emissions of dust, SO,, and NO, were 0.017g/kWh, 0.083g/kWh, and
0.133g/kWh, respectively, which was 95%, 95.5%, and 93% lower than that of 2014.

“ultra-low emission”
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2. Policies on Achieving the “Dual Carbon” Goals ISR

Xk iR 2030FRIREILALE, 20605 If-#]
Dual Carbon Goals: to peak China’s carbon dioxide emissions before 2030 and
achieve carbon neutrality before 2060

?gitﬁzyyﬁii E 1:21_‘ y I:FI 1:@@@ E 153_‘556% * " Guidelines for Car:‘”: Top::aln(:::tl:::::Nm Development
j:jétﬁ@ﬁjj E’\Jﬁij‘tij_(lh%ﬁﬁﬂlﬂm “1+N" Eﬁ% Pmlmphyammean':hcmm Peak and Neuhllty\:pork'

{Z'S ? * Carbon Peaking Action Plan Before 2030"
23 )

D u al Carb on G 0a I S. h as estab I | S h ed “N": Sector - specific and industry - specifie plans and an array of complementary measures

framework to gradually achieve the

dual carbon goals. el e ey

The "1" refers to the "Guidelines for

R _ energy sector, industrial sector coal, oil, natural gas legislation and regulations, fiscal policies
Comprehensive Implementation of New
Deve|0pment PhllOSOphy and the transportation, urban and steel and building materials, green finance, market
rural development clectricity, steel mechanisms

Achievement of Carbon Peaking and Carbon
Neutrality Work* (2021) and_ the "Action ﬂg:;‘;"g;gfg,g:;f;::& ”°2);.';’£§:;?2:§“’ 3“"3““;:§§°L::‘2§j:“‘”“”°”
Plan for Carbon Peaking Before

. N carbon reduction and pollution new infrastructure, technological support,
2030“ (2021) ISSUGd at the natlonal |eV€|, control, green consumption other industries falent cultivation
which are the top-level designs of the entire
policy system. f .

The the mini Stry_ I eve I Regional carbon peaking Regional carbon peaking Regional innovative experiences
imp|ementation p|ans 0 i3 implementation plans support and assistance and practices

key sectors and industries, as well as a series

of supporting and assistance measures.




2. Actions for a Green and Low-Carbon Energy Transformation [=BflEk
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.+ 1E20216E10B A (2030 RIBIAITINAE) i, BISHT "SRGa
(RIREEETEN" . IZITENEE TN AH: HEHRREEERTEEAR. KhERH
BolR. EEIEFAKE. FIkZeEFAEZE. SEEERSIEEIIREIRFTEEN

» China has clearly proposed 6 actions related to the green and low-carbon energy
transformation in the "Action Plan for Carbon Peaking Before 2030 issued in Oct.
2021, which includes:

@ Advancing the substitution and transformational upgrading of coal consumption. Strictly
and reasonably control the growth of coal consumption; strictly control the addition of new coal
power projects, orderly phase out outdated coal power units, accelerate the energy-saving and
flexibility transformation of existing units, promote heating transformation, and drive the
transformation of coal power towards both basic guarantee and system regulation power
sources. Promote the reduction and limitation of coal use in key coal-consuming industries.

® Vigorously develop new energy sources.

® Develop hydropower according to local conditions.
@ Actively, safely, and orderly develop nuclear power.
® Reasonably regulate the consumption of oil and gas.

® Wlﬂqtion of a new type of power system. ==
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2. Action Plan for Low-carbon Retrofit and Construction of rEEfL o
Coal-fired Power Plants BT
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20245F7H, %EE%DE&E@%R@%D%
BERBEA T (EEBEEBMUSISEEIRITH]
J3% (2024-2027%) ) | éﬁ%?&i&ﬁ%
KREE LR R SIS AN FT IR EB A B
iR, LURTHRERIEE =3F RXE,
INiREEE S RRE £ S NAIF B RERIK
R, WHOSCHBARIERPFIER.

In July of 2024, the National Development and
Reform Commission (NRDC) and National
Energy Administration (NEA) jointly released
the “Action Plan for Low-carbon Retrofit and
Construction of Coal-fired Power Plants”
(2024-2027) to promote and guide the low-
carbon retrofit of existing coal fleet and newly

construction of coal power plants.

ERH R RHA KRR, mRAERERELL
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(P fRR s it el i &
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ALERHEG T ABH, AXEEE L, BH5R1%E
WE, WAFHMBERIENE, AEREFBERBNARE LR

3
BRFER, BhHEARKERPHER, ERREXESE,
REFERB T O bR b Bt 2% 4T 50 F % -(2024—2027

e
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2. Action Plan for Low-carbon Retrofit and Construction of =i
- TN

Coal-fired Power Plants: targets
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- (FEREBMCSSERITIAE) Bix:

+ FJ2025%F, EHEREBCSISERIME AL, EERHEUER2023
FRIFTAFIIRABUKTEREHR0%AH, EER TSI THIEENIA

- B2027%, BEMIETHRAEE M, ERRHER2023FRSHAF
IRHEBUR RS 0% A, AR SAR BB BIRHBUIKF

» Targets of “Action Plan for Low-carbon Retrofit and Construction of Coal-fired Power
Plants” :

« Start Construction of the
first batch of retrofitted
projects

The carbon intensity of
these retrofitted plants
should be 20% lower than
that of the average of the
- same level

+ Significant cost reduction
* The carbon intensity of
these retrofitted plants
should be 50% lower than
that of the average of the
same level, approaching
that of the gas-fired power
plants

13



2. Action Plan for Low-carbon Retrofit and Construction of [E s
Coal-fired Power Plants: three measures il

o (B ERAESUSRIRITINLER) SUSAEIRG T
- EYEISR. SUEERBNENEESR10% EEYEIAREE
« ZBRBIR, JUEREENENEFZR10%LL EREUREEE
- IRBEFNASIE. COE30KH. CONNSHFE, COtthRiiTF.
* Three measures encouraged in “Action Plan for Low-carbon Retrofit and Construction
of Coal-fired Power Plants”

Biomass Co-firing Ammonia Co-firing CCUS

e Full use of * Produce green « Capture CO: after
agricultural and ammonia with coal combustion
forestry residues, surplus renewable « CO utilization and
psammophyte, electricity storage: CO:
energy plants, etc. « Retrofitted plant Enhanced Oil

* Retrofitted plant should be able to Recovery, methanol
should be able to co-fire 10% or more production, storage
co-fire 10% or more ammonia with coal in a suitable
biomass with coal location, etc.. e

P
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2. Action Plan for Low-carbon Retrofit and Construction of =it

Coal-fired Power Plants: requirements for plant location A s

- MBfE MAISEBERARESE. SEBAOSKITE. SFFESZNE. REM
EERIMX SChEE R R TREEIRINE ., M RS ARSI BRI,

» Location of selected projects: to locate in well-developed areas or areas that has abundant
renewable resources, high green electricity needs, or suitable geographical conditions.
Programs carrying on various retrofitting methods are preferred and encouraged.

\

-0
Pl il (|
CCUS
to agricultural and

, resources, including Significant CO2
forestry residues,

bundant bl consumption or
pwwa < suitable locations for
plants, or other roduce .

biomass resources green ammonia 1= 5

Biomass Ammonia
Co-firing Co-firing
Stable long-term access Reliable ammonia




2. Action Plan for Low-carbon Retrofit and Construction of [ s
Coal-fired Power Plants: requirements for plant el

- WA é“EB‘rE{EEﬁWcEﬁiﬁ@iﬁE’\ﬂ%@*ﬂﬁ@ﬁﬂﬁﬁﬁi‘ﬂ%ﬁm%n“ii'l:ﬁs R
YFsEARMY, HDEENERASRAERMEInzRmE.
« Plant Condition: select existing plants which has a long remaining lifetime and

good financial behavior or newly built plants that are already included in the
national construction plan.

o [EWGHER 20255 E EREHEN B &R T B S XUERIK P ES M TR THK
S, FIR 2023 FRIZSIESETEIIRABUK T 20% A£G, 2027F2/IE, EBK
HERURN 8 2023 FRIEHNAFIIHE 50% G, BERASABIEHRHEBUKFE. FER
T, KA TERRHEER. SARZFEREFRIIE.

« Carbon Reduction Level: the carbon intensity of selected projects should be 20%
lower than that of the same level plant before retrofit by 2025. The carbon intensity
of selected projects should be 50% lower than that of the same level plant before
retrofit by 2027. Projects having less carbon emission and better financial
behavior are prioritized.

\Z* ; s.:;;
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2. Action Plan for Low-carbon Retrofit and Construction of FEEfA”.t:'B'*'
Coal-fired Power Plants: supporting measures A s

- (RIEREHE
IARBEZFFNE. BUBCRSHZERE, UCEMETRE. IR ACIFRA,
» Four Supporting Measures

p
« Increase " Enhance
financial ES,!,'SXN and
support @guarantees
_

» Optimize
operation and /|
dispatch of the
power grid

of innovative
technologies

17



2. Application of Co-firing Biomass [= B 57
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L=
| RAEESMEE: WHLARIEIE 6 Sy, RAEMMES: AERRE 4SHA,

» Typical projects:

W LSRR AR B EMRARBINE RER MR BEEYRRBINE
Xiangyang Project in Hubei Rizhao Project in Shandong

Co-firing: direct combustion of biomass

Electrical Power of Unit 4: 680 MW
Biomass: 34 MW

Co-firing ratio: 5% -

Annual CO, emission reduction:~140,000 t

Start Operation: Nov. 2022 18

Co-firing: gasified biomass

Electrical Power of Unit 6: 600 MW
Biomass:

Co-firing ratio: 1.68%

Annual CO, emission reduction:~50,000 t

Start Operation: Sep. 2018

ooo oo
OoooO oo



2. Application of Co-firing Ammonia [= B 57
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- HRITHHE
bAEsaREER 300MWHEISERIRIIE . a1l 600MWHIBISEIARITE.

» Typical projects:

— “‘ = | : =
fBEsRfRER | 300MWH BB EIRIEITE mES LB 600MWHIBBER MR HE
Tongling Project in Anhui Taishan Project in Guangdong

Maximum ratio of co-firing ammonia: 20%

under various loads
Burn-up of ammonia:.
Combustion Type: ammonia-coal co-firing

Start Operation: Dec. 2023 19

Maximum ratio of co-firing ammonia: 35%

Burn-up of ammonia: 99. R

Combustion Type: pure ammonia
Start Operation: Jun. 2022

ooo O
ooo O



2. Application of CCUS

I=BfEk
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» Typical projects:

HegeibrRER
COAiEEmA
Beijing CHP power plant,
CO, capture demo project

fegemiEO—
COAmEET g
Shidongkou 2nd power
plant, CO, capture project

EFRIRE AR
(@081 S Sl =|
Chongqing ShuangHuai,
CO, capture demonstration

KESHHRE
CO4EINE

Datang Gaojing CHP power

plant, CO, capture project

Start Operation: July 2008
200857 Bz

Capacity: 3000 t/a
Ht&E: 3000 M/

Start Operation: Dec. 2009
20095128#%1=

Capacity: 120,000 t/a
#4E: 120,000 ndi/o

Start Operation: Jan. 2010
20101 Bigiz

Capacity: 10,000 t/a
RUtE: 10,000 m/5F

Start Operation: 2014
20145

Capacity: 1,500 t/a
H#E: 1,500 M/5F




2. Application of CCUS I= B
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- BEAINH
EzReeiRZ=MNE CCUSTNE (50514/5, BRILMEX). “aelET ] CCUSIH,
» Typical projects:

f 4 10 20 a0 60 80
Ao . mem = e
EZRREEZ= e CCUSITnHE HegBIFTR] CCUSIRE
CCUS Project in Taizhou Power Plant CCUS Project in Zhengling Power Plant

Carbon Capture Capacity: 500,000 t/a (largest

in Asi
CO2 Capture: i _ CO2 Capture: post—W
CO2 Utilization: EOR (20,000t/month), COz Utilization: EOR

industrial uses Start Operation: 2025
Start Operation: Jun. 2023 21

Carbon Capture Capacity: 1,500,000 t/a

O OO 0O
O0Ooaod



2. Application of CCUS
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OooOooao

BRI

EeRRE mESHTFeME e, TR 15- UhERCOHEFWHE.

Typical projects:

ESesi b S B Gk S E S Sy S e
CCUS Project in Jinjie Power Plant

Carbon Capture Capacity: 150,000 t/a

CO2 : -combustion
COz2 Utilization: EOR, other industrial use

Start Operation: Jan. 2021

OoOooao

FiSHEY5- 1 HARFCOHZFINE
Enping CO, Storage Project in Oil Field

Carbon Capture Capacity: 300,000 t/a
Carbon Storage Capacity : 1.46 Mt
CO:2 Storage: Salin i

Start Operation: Aug. 2021
22
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. Future Development of Chinese Coal-fired Power I= B 2

China Electrc Power Planning & Engneering Institute

Brergizfl B R, FRE—EMEESE, LIRERBAOMNZSE, China will strictly
control the scale of coal power and retain a certain scale of coal power to ensure the security of
the power supply.

IS S SIREEHA, China will continue to phase out outdated coal-fired power units.
Since 2011, China has shut down over 100 GW of coal-fired power units with high carbon
emissions.

BFaup O IREBEAREBRE, BRI EUSHHSAIE TB#, China will continue to reduce
the electricity generation from coal power, and the annual utilization hours of coal power will
continue to decline significantly. In 2023, the annual utilization hours of coal power were 4,466
hours, and it is expected to drop to 4,100 hours in 2025, 3,500 hours in 2030, and around 1,500
hours by 2060.

SRS IR e BRYTEIERE DR HuEZS tAfEES]. China will continue to enhance the peak-
shaving and rapid load-following capabilities of coal-fired power units, aiming to achieve
operational flexibility similar to gas turbines. It is to widen the regulatory room for adjusting
renewable energy consumption and further improve its utilization level.

ISR R BN A RRHEIKIE, China will continue reducing the carbon emission of coal-
fired power units by 1) improving the unit efficiency to reduce coal consumption, 2) co-firing
with zero-carbon-emission fuels such as biomass, and 3) adopting carbon capture, utilization,
ands technologies. China will implement carbon emission reductions for coal-fired—
power in a prudent a derly way, through short-term demonstrations and.long-term-large-scale
applications based on feasible and realistic conditions.

24
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