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ot oI Nr=E =3 In 2017, China Guodian Corporation and Shenhua Group Co., Ltd. were merged and
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( ,E‘ ) reorganized into CHN ENERGY Investment Group Co.,LTD. (short for CHN ENERGY).
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It took 105 years to reach 100 million in 1987
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It took 8 years to reach 200 million in 1995
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It took 5 years to reach 300 million in 2000
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It exceeded 1 billion in 2011, surpassing the U.S.
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The strictest emission standard in history -
- resulting in ultra-low emissions
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o HBIKHEMIE X (Ultra-low emission(ULE) definition)
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Technical specifications for dedusting engineering of thermal power plants
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Multiple pollution control -- mainstream WESP technology
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Technical norm for continuous emissions monitoring
of flue gas emitted from thermal power plants
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W R4S B B A B R

Mutual influence between dust removal and desulfurization

B R SREEE RN

Mutual influence between dust removal and denitration
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Mutual influence between denitration and desulfurization

PR BifR. AnfEXHEAY RN

Influence of dust removal, desulfurization and denitration on emissions
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Guideline onavailable technologies of pollution prevention
and control for thermal power plant
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Guideline on best available technologies prevention (HJ_2301_2017)
and control for thermal power plant
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Basic principle of ULE technology route

Zilﬁijgﬂiﬁ'%iﬁ}ﬂZﬁ}'—ﬁ’l‘E)ﬁﬁ(J%ﬂﬁ Effects of different furnace

types on the composition and
properties of fly ash
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Coal type and coal
quality fluctuation

BUEHL ARSI R B R EIE

Modify the elevation of the site
condition of the unit
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Consider the development of
emission requirements and the

development of technology and
market
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Consider the interfacility synergistic
effect of systems engineering



& ™ ITT M & F0)

=F§wr =R

|

CHINA ENVYIRAONMENT

| ™) M OSR |

NE WS

Wl

% (010)67116884 {LUL: (010)67114048 E-mail:chanjing9999 @sina.com

%ﬁéiﬁ'ti}ﬁﬁ‘ﬁfﬂ&(,kmr [ APHR A TR ARATHE)

HERN K 1T

SERICEBE

IR T H 8 REUESER
WRPRELER TOKRTTTSHBES
Al fr AR R Y HJ2301-2017) L L)L 4A
HE— 2 HE AT R  n@ AT
MRS K RE EREDE
PP PSR L e kBT
GHRBEIEEA R ESERES.,
HAT . ABRPEEE R sE a0
WA~ ARERENE SRR
MR X — A BT
0¥ Fiko

WE.krB—-TH{E 5
FHATITRABHIGLEMH N
F A,

B AR AR EN L2
FEABEFRAENER ABE
RAER AR D HEXR AR
MEX"4 A,

—RIRAENER, MARE
Tk At ﬂlh&rﬁ‘b!fﬁﬂﬂf)&.,f L(u‘i"

-
i
‘,
{

S RBhia TR RIS

e




nﬁrs‘qu.‘v \
A
E 8
{
(
1
YA

— RETERBE e —

D

kAR &
TE (KB FEREEERTFMH)
(ISBN 978-7-5198-0755-9 ) Nik H —H#t & &
IRBARAP L T 3 ) AL
B BLAE, LR SN,

Kzt F =

thE|e F1tHAR#E 201 74E,
AR

m'f@@ﬂ%%ii

CHINA ELECTRIC POWER PRESS




ExaERFE

CHN ENERGY
*ﬁ:«@ﬁﬂﬁﬁﬂﬁ»mw(@

2 REMNIREMFE (Standard system)

BN &R FEHNERABARE

KRB XS89 RE (GB13223-2011) Hﬂﬁfﬁﬂﬁﬁ" |
Clear governance objectives
== S1MATR L SRR AT TRA R
3
o KSR TTTRARIER (HJ 2301 -2017) KRR SCHEBE 4%
E Specify implementation route
57 1 88 T R HER R = A T8 TR R AR M

Y, N
5 BRER R OB S ATE TSNS (Ha2053 2018)|  MLEEBER

/

B 1IEBEIE SRR PM, SR A

o BE AR N
£ (24 IR) KBRS MABIM(PM, JIREARME (DL/T1520-2016) |  JWHETFEHR

Verificate engineering effect

T

FIMITAATIWHMREEEITER ., RSN

ETHE . SRS
(27 I7) KRETRASKBERESITEEREARAAMTE (HI 2040 -2014) Guide efficient operation

Zﬁ}?ﬁ?ﬁ, Bﬁ}iﬁ-ﬁ', 5ﬁ%""'£f!(20% for technologies, 30% for equipment, 50% for managements)
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CHN ENERGY

RBIRHE “BAL” KiELE: *’Jﬁﬁﬂfhlﬁw,’%iiii

Zhu Fahua, ""Godfather* of ULE: It is very important to build a technology standards system,
CPTV H gL IM




8 {5 HE 5T B9 B BB (Application of ULE) s, ERELRER

CHN ENERGY
® By the end ® By the end ® By the end ® By the end ® By the end ® By the end
of 2016 of 2017 of 2018 of 2019 of 2020 of 2021
4.4*103 kW 8.1¥108 kW 8.9*108kW 9 5%108kW 10.0*105kW
Comp_leted ULE Comp_leted ULE Completed ULE Completed ULE Completed ULE g Completed ULE
retrofit retrofit retrofit retroﬂt = retrofit
. retrofi . retrofit

19% ‘so% <86%\ ‘ss;%' < 3%,

-
B accounted for the [ accounted for the. accounted for the . accounted for the. accounted for the

accounted for the
national coal national coal [] hational coal [] hational ‘395" B national coal national coal
power unit power unit B power l.lr"t B power unit power unit B power unit
capacity capacity capacity capacity capacity capacity

The percentage of completed ULE retrofit was increased year by year
and it reached to 93.5% by the end of 2022.
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*ﬁ=«awﬂﬁsﬁﬁ»m3<#

RB{EHERF AR B B2 A 3R (Application effect)

1320 o "
1277 1245 B B AL SO, B no,

1200 1151

1107
1000 1028 gg4 054

g9 820 830

620
620
197
34e 360 35c
322 o1 33(

3 s 200155 1o 20 99 89 54.7

151 78 476

I I 4 % o Para 2,
40
I il 3 B B T T e e

20224/ [F] K FE & L B 2 20064 12,545, H K BAT MR F1SO, HE i = 7771 T B 1 97.3%
196.4%. 20114 K HATANO,IA R IEAE1107 Jit, 5201148 F IR AH LL T F% 77 93.1%
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REISEMNRINEBEITEL (capacity)
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1100 1200MW (B3, RBilsF, #SHED
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1930 = ¥iE: (BAMESIHRR) 2013 (5)
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10~200MW 52%0%1 I

1875~1940 1955 1960 1963 1965 19691972 | 1981%F [,
1000MW  1000MW/ g
1972 o 4
F[E 1058 SRk 600MW 600MW — i
‘e
i g mX N
- 300MW s E e " %
#l i =
6~50MW 100 15 B 2 %
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BF18 (Time) FE (China)
20123 4]] fKIE (1.28MPa/200~300°C) 4 % Bl @ ERE (Eddystone) )
: thIE (2.84MPa/400°C) 1##148 325MW
y L
20305 SE (8.6MPa/490°C) ESFaNtEEZE ST b S (]
201 EA0EE 7] BEE (13.7MPa/500°C) BRZE e = T
TiE%E (15.9MPa/500°C) BR3E k/
20t #2505 % HBIEF (24MPa/540~560°C) EE / FE (3.43MPa/435°C)
BBIEHR (>27MPa/>580°C) XE __— =E (8.83MPa/535°C)
201 £2604E 48 (1960 BRIEESRER—
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20122705 el [ V] KAz
A ATl TlmR (16.6MPa/537°C/537°C)
\[[/ . a 2 9
20t EI0ER BRIGAN AL R 7
#BImA (24.2MPa/566°C/566°C)
: 7 ekl ﬁ(25|\/|F> 27MPa/600°C/600°C)
= ias] |:|:|f1~ a~ £ °
22.12MPa\ umr_ 374.15°C | v26.25Mpa/600°C/600°C (20066, EFR& I~ 1000MW )
21443 v'27MPa/600°C/600°C (2008£E 4hE#F=HA,1000MW)

BRIEARZIXER
v28MPa/600/620°C (2014ELREEMHB, 660MW)
v'31MPa/600/610/610°C (20155E3I 7 FRMET,1000MW)
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|48 B E| Y Mt iS B
e | HesBsEd | HeBRER e | HeEBRiEs | HeBirR
/ z/kWh / / z/k¥h /
100% 249, 31 49, 27% 100% 248. 78 49, 37%
75% 252. 76 48. 60% 75% 251. 73 48. BO%
65% 255. 07 48. 16% 65% 254, 95 48. 18%
50% 262. 44 46. BO%
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Over the past 10 years, 120 million kW
of backward installed capacity of coal-
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Unity action to create a better future
——Speech at the first phase of the
16th G20 Summit
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CHN ENERGY

14T 2019 20184 2017 20164 20154
[ TR A S (120d) 171826 170857 16666.7 15980.0 15663.1
iME R R A4 8 (20 35.5 5.7 35.4 35.0 35.0
FASEHREER (L) 59665.8 57936.0 55221.0 543655 51939.5
HESTHREREE (L) 3040.7 3046.3 30254 3344.0 3062.5
nESERTERBIZIAR) 3841.8 2160.2 1982.9 1224.1 1301.8
BExEEE ({2) 40.19 39.74 39.14 38.88

imEEE (2h) 6.73 6.30 5.94 5.71

RARSHEEE (ZIFXK) 3059.68 |2817.09 |2393.69 |2078.06
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2012-2021F e E LB & BE--JEH A BEIRENon-fossil fuels

| 2012€F 20134F 20144F 20154F 20164F 20174F 20184F 20194F 20204F 20214F  jagie

NEB 81968 87009 93232 100050 106094 111009 114408 118957 124517 129678 gg 90y,
7JKE8 24947 28044 30486 31953 33207 34411 35259 35804 37016 39092 g 7oy

A2 1257 1466 2008 2717 3364 3582 4466 4874 4989 9326 (393 704

XLE8 6142 7652 9657 13075 14747 16400 18427 20915 28153 32848 | 434 804
XKPHBELE 341 1589 24386 4318 7631 13042 17433 20418 25343 30656 | g390.09%
BREE 114655 125760 137869 152113 165043 178444 189993 200968 220018 237600 107 204

EHAZE 32687 38751 44637 52063 58949 67435 75585 82011 95501 107922

JE4L A L %) 308 324 342 357 378 398 408 434

REHMBEEBEELFMURHFIE—, RAFMNETEEEFAEEHFE—
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2022 0] 5 A4 g2 1§ L Renewable energy

« I KB 37637 FEL, thE EAHE 8741 TR, £k
KEBE3IMAAFTE, SA/KE1507HFFE,

« I T A LB A B R E14345 5 T ., fIndh/K S 8E 4L
1522 F R, HEEHIEEEREH76.2%

T BAERBAESFEIXR12131ZT R, GEE47.3%,
R2021IFIRE251MNE DA
« XEE3.65{ZFF, APHEEAE3.931ZTF, £¥VERAE
041{ZFE, E/KEB3I.68{ZFFE. IHKERE0AMZTFE
2022 E T A A8 E A B HECO244922. 6421, H O KB JEfk
= OB HECO2495. 73121, &t & KEHITT B4 s ERHE R E041%
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ZBBA | mg | CTRM g | gk | oxE | @ EE | BAF | MEX
technc?logy) CHN G7 us NETED Britain Germany France Italy Canada

43@567@51{&%%1%%1;': (2022&) Comparisons @ X R e iRk =

abs Z=hl
"tﬁg‘iﬁ‘ nstalled 128947 115097 72445 18485 4504 8858 1739 5717 3349
ﬁ EE"'-"VI- capacity

Total fossil
eneorgy gg\j\ller atE
: _ 50.3% 49.3% 60.7% 51.6% 41.3% 35.0% 11.9% 46.9% 21.8%
generation Proportion

=
EHARE Tl 127458 118354 46825 17348 6693 16452 12874 6460 12002
}Eﬁ EE,FEs capacity

it
Total non-fossil IJ—'T ke
energy power _ 49.7% 50.7% 39.3% 48.4% 58.7% 65.0% 88.1% 53.1% 78.2%
generation Proportion

ATEAERE =M
%gag Installed 120564 05557 37096 13934 5502 15373 6674 6383 10595

'i, 'I'T " capacity

ota
renewable IJ—'T ke

energy - 47.0% 40.9% 31.1% 38.9% 50.5% 60.7% 45.7% 52.4% 69.0%
generation

FHUBHoeipowr 256405 233450 119270 35833 10897 25310 14613 12177 15351
XF: wATE, 20235547158, BT HARRE
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CHN ENERGY

BBRER | mm | CTRA gm | Bk | ng | ®E | #E | ®AH | mEX
technglogy) CHN < zl;m ° us Japan Germany France Italy Canada

J#E (Coal power) 112305 26692 19917 5715

s (Oil power) 181 6142 2698 2711 132 0 0 0 600
S (Gaspower) 12268 63410 49830 7878 3478 0 0 0 2224
Hit{t A aelR
(The other fossil 4193 18853 0 2182 358 8858 1738 5717 0
energy)
*g‘%o\fv':f)c'ear 5553 21950 9477 3308 819 811 6140 0 1403

HhEXKPHRELZ B, KB, KB, NRLZHERINSERECTEM

Installed capacities of solar power, wind power, hydropower and garbage power in China are great larger than the sum of the G7

RR: €iz2 8, 2023547158, BT HAERRE
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EYERJE | 2005 AQG | 2021 AQG
PM jers Annual 10 @
sl 24-hour? 25
Annual 20
3
PM1o, ug/m 24-houra 50 45
o - Peak seasonb — 60
%Y 8-houra 100 100 >
Annual 40 10 $
NO,, yg/m? 24-houra = 25 NEW

SO,, pg/m? 24-houra 20 40 &

CO, mg/m? 24-houra = 4 NEW

— “ = h —— — 8 B em—" -

T i 7 e |
35Z 25 Np&E29% ; 35F|15 FFES7% ; 35F 10 pE71% ; 35F!5 T~ FE86Y%
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_________________________________ B
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30.8% . N . Y
20.9% 15(%
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| | smmomsevesees R
K 2019fE 2018£E 20174F  20164F  20154F
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3 20104 YR 5 20004E48 L, PM, B3 750%, SOXHIRE T50%, NOXYIR T 41%,
VOCT HliEi35%, BASHPM, SR ELIR T 27%.
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U.S. Environmental Protection Agency.Air Emission Sources[EB/OL]. (2011-09-07). http://www.epa.gov/air/emissions/



E EZI \%@

CHN ENERGY

BREZXISHADRHES PM, AKX FH

ERMNEFX (EEA) 932X A, 2009FAVHFIL 519904485, PM,HEREIRL T 16%, PM2.5
HERUH21%, SOXHIR 780%, NOXHIE 7 44%, VOCHIR 155%, NH,H|E 17 26%,
RASHIIESSPM, M8 T 34%, PMLOEIR T 27%
Index = 1990 (24)

110 - +18%0-46%0-10%0

100 A
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15990 1995 2000 2005

e SO, NO NH

P — PN, NMVOC
European Environment Agency. Air Quality in Europe-2011 report, EEA Technical report No. 12 [R]. Copenhagen: Euro_x0002_pean Environment Agency, 2011.
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1E{T. ®K3000F FREBHHE

%6 BEANERNEFEAHNSRULKBESRYHHEE

0= 20165 20175 20185 2019 2020 20255 20305
BEA/% 49 [ 80 86 88 95 100
S HIE/[g/(kW - h)] 0.08 0.06 0.04 0.038 0.032 0.015 0.009
ZFHERAE/[g/(KW - h)] 0.39 0.26 0.20 0187 0160 0.092 0.075
RARMHBE/g/(KW - h)] 0.36 0.25 0.21 0.195 0179 0137 0105

Emission intensity continues to decline




S HEMUEE outlook of emissions

| 2020% 2025%F 20304F

HE = TNBE HE = TNBE

K 2 15.5 8.3 A6% 4.7 70%
SO2 78.0 51.0 35% 39.0 50%
NOx 87.4 76.0 13% 54.6 38%
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EMEfT [2021) 15198, 108 ()

(ZEFBNHSEAREHFTR)

O “+PAa>”scIR B HE R EHIEMEL S KW

O 2021 £ EXBEE129678 F kW

P& ZFBN20255F A&, 144678 KW

“+P0 R EHE S E5161+15000=20161 T kW

“+ AR FESEIRTHAAAI30%TM, 6048 FkW
20304F N LA B 144678+6048=150726 5 kW

O O 0O 0O
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 “+HER” MR BERERIXD

O “+PFE»EKEER3000A kW, FUlETHEER
B E3000kW

O 20254EE #7KEBIAR]3.8{2 kW

O 20255 #%BIE{TAE7000/5KkW

O 20254E 7k ERE MBS E6200FkWIL E, ZEE6000FKW
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20305F7K B & F%

F20204E, EMKBENBIEIFA3I5ZkW, EFEAPMX(FER., LWEK. £
B LA L TEF)FALEHMREIABSS20AkW, HEEER10%, 7K
FEELEFLZ5EE. hEfEX(RE., LA, #E. BE)F L EMIRIAZ]6150
kW, FEEREEIAF0%U L. AMMX2MER2.542kwW, HHEERT72.
5%, ﬁiifiﬁﬁiﬂum%, ,?,FJF‘E\ EKR. aMFETHALELRTE, @I,
F|20304F, %%mmaﬁm*ﬂ%m 3MzkwW, HPpZRIPHX3550kW, it
X6800 kW, FEpibXEIIER3. 2642kwW, HFLIBEIAFI69%, M), =
Fa. BER/KBEFLAEAXRLER, ABMKELEBEAFLEN

IEEE CBEFRIERP EREHERE~SLLZRIRS (2018)
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CHZKEEeIKEAAREAK] (2021-20355) ) EIA
SChie
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(kEgEPBILZRIR (2021-20355)
O 203057k E ge s A A RAFIAF] 12200 75 kW
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1A (X, )

 “THER" BRERERX)

O SmHERXEFKHE % B AR %
O MRAEFLUNR. KB, mRMRXAER

O FARHEDTIEX. KFF4XF

EINSEAR T %= FIH

O SthhiEiss EXBEEMN, #ixE EFRFXE., FRFER
v 20214F X 4695 kW, 1551H84K20254E51628 T kW

v 2021 EFTIESE4R5313 KW, 5142025551908 F kW

v AR EFSAER A ELEEE




2030F Z RN BZEFM (capacity prediction)

BHENSE 220018 302414 385607  75.3%
Hrh. MEthermol 124517 144678 150726  21.0%
JKEhydro 33867 38000 43000  27.0%
Zilnuclear 4989 7000 13100  162.6%

R EEwind 28153 51628 77451  175.1%
XPHEE R B solar 25343 51908 81130  220.1%

7K & SEpumped s. 3149 6200 12200 287.4%
HiBliEREnew type s. 3000 8000 166.7%

20254FEWMBEES (IR M4, 2030FIEHAZEH HEE60.9%




%@ﬁ@iﬁ%ﬂelectricity generation

Index 2020 2030

Total power generation(108kW-h) 76264 91170 102811
Thermal power generation(108kW-h) 51770 55474 51966
Hydropower generation(108kW-h) 13553 13748 15557
Nuclear power generation(108kW-h) 3662 5268 9859
Wind power generation(108kW-h) 4665 10207 15312
solar power generation(108kW-h) 2611 6473 10117

Non-fossil energy power
generation(108kW-h) 25850 35696 50845
Proportion of non-fossil energy

power generation (%) 33.9 39.2 49.5
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BTN R ETH AT 1864.310kW, JEA RETR K SIS & &5 Eh90.2%, K& &L
85.3%. HL/IATMLHEHCOM MABITA7/2t TR 1521148, FH A kB4 IkARK13.181/4t

K ERT RHLAR O FMANE | KBE | COHBEREE | COHBE (| 4
fZkW) (h) fkW.h) | (g/kW. h) fe.t) 1

X5 K BH BE 50 1500 75000 24 1. 80 g?é
% % 7000 14000 12. 8 0.18 R

7K H, 4.3 3600 15480 3.2 0.05 ;75
R RIE. & 0.5 3000 1500 0 0 +
= i

A=W iR 1.2 3000 3600 0 0 AE

S 1 3000 3000 375. 2 1. 12 %
yCAEE) 5.3 3000 15900 758. 7 12. 06 %
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