w b B3 %45 % WM

(HUANJING KEXUE) ENVIRONMENTAL SCIENCE

2024 4F 3 A 15 H

H K

A 25 FACBGR RN TR G R woeveeereeeerneeeieeen x| EE, wke, RES, KRR, K8, Nihed Benani, B % %, 8T K&
%iﬁ%%}%ﬁ?rﬁ@Efﬁﬁﬁﬁrﬁié|‘§]j‘\‘ﬁa‘émé§2§1{&%§u@ lﬁ]%‘fﬁﬁ ......................................................... {fg}%%\ s éﬂ@%
ﬁiﬁi&zhﬁﬁzi&zIEﬂﬁ})"(,fJ\‘lgjgi;%:#%ﬁ&@:ﬁ*ﬁﬁ ........................................................................ E];{E , ;J‘ifﬁ‘fﬂi, g}sﬁ@l
R A DU 2 K TS Y B IR R B CO, B IR EE TRAL <oveveeeeeeeenens HEE, K%, 285, T8, 2R %, Zh, k1A, 24
IR A8 Tl AT A 5 2 R R I [R] oo H, NEE, kAE, MR, Ins, TAHG, 8E
R R R A AT PRI AR SRR E AR e k#, MY, KE, ER, R, 2, BER, BER
%[U.Hfﬁ/&ii&%ﬁ]{hﬁ@ﬁ%@é%iﬁi&ﬁ ......................................................... gﬁﬁ’ &ﬂE;‘? s %;ﬁ;, {gjgﬁ, f%ﬁﬁ%, %/#Q,]
KT PR T IR T Ak P, W BE R 20 ROBEBRBIHLE  +oeveeeemereresmenssssmen s W, HEN, BE4, B
%mjtjﬁiﬁkﬁj‘ﬁpMzSmgﬁj‘éﬁjﬁfﬁ?ﬁﬁﬁguﬂ?6}“’-’[ .................................................................. E;}E% X %%, X]Jf%
TR PM, (B 4025 1] 2 Sk TR veveveerevseemeemseessesssieeisee e, REE, ZBA MET, URE, B4
B PE T AL R IR XK PM, PR B A TS O A R AR BRI oovveeemmreeemmeeinneeens BEHR, BR, TE%, F-R, A F, &E
G MR PM, PRI T A5 Yo RRAE | SRR IR BT S 2 %0 0 #r

......................................................... AL, BRI, B, BT, AR, A, AlES, BT, R FN, BB
2017~2018 4F A i 1 KT PM, 511 G B 0 SRR BB DA oovemeesmenememensienes HiE, £Wa, AUA, BEA, KA
JUFTTT R AT Y R AE B AE B MR I AN evveeeememmeeee B B H R, X MRER, Bl B, E, RE, B, KE
MR E BRI E AR AE G HUBAE T coeeeereeesee B, FRE, AEM, Ahsan Mozaffar, & 5 3%
TN T ) RGP A BAEFRARAL  woveeeeeeeneei RUE, k&, By, 8%, 8E, 8F, BE, 28, XN, TR
KL i SR WA AR T 4 B A AL L LR S KU AT, BITR coeeeeeeeee e Fla, FOE, £, KER, #FR
BT PCA-APCS-MLR #5501 2 58 300 32 2 DU B o 4 J I 2 4340 Bk U A7

................................................................................. Etl%,i/l\él,ﬂﬂ%%,ﬁf??,%%,m%%,%ﬁﬁ,f%%
TR T K A5 7K 2R 2 KR B 4 T 6 23 0 A B KU PRy v eeeeeemneeenees kHE, NWE, Bikth, 2AK, 2RE, TEE, KK
{Q?I{ﬁbkﬁﬁﬂzg%%&ﬂ:&i?&m&%ﬂﬁfﬁ ............................................................... ?%fﬁi, Ei;g, ﬁ%t%ﬁ;, \ﬁEb ,_)” s ]ﬂﬂjﬁ%‘.
B AR 12 ] (R Y Al BT HE TR (B eeee e TR, ZTH, KER, T, 5, 20k, TF75
BRI (5 BH B ) AT kY5 11 KU ol 800 T A7 5 T B KU T Ay oo BKR, mE, A, ke, 2880, KA, £%, IW
TR ATHKE B2 AA NGB A5 P E S R BT ooeeeeeereeeneeees AL, 2R, AEE, 2B, Ba, A NE
T LT 0 K AR A 75 YA BRIy woeeveeeeeee s WY, EW, B, AlE, hE, A
T O WUR A Hh 22 3055 98 O IR 258 00 A JLURIGEAIT +veveeemmeeenneeeens L, AR, BAR, KR, X, BB, NG, TE%, #XE
ﬁd‘l‘[("%’ﬁejﬁ—i 20d7kﬁ;%4h1j]ﬁgﬁ,ﬂ:&})ﬁmu ............................................................... Eﬂ&%7 %/A?7 f%ﬂﬂ'f%, —/‘%%*27 \ﬁaﬁﬁu
N T 2 o X1 - ) PR O 20T 2 K KB ) 52 00 < LY TAT  S R T BE R 5] oo REH, k&, REF, NEE, BF, TXE
KL TR PR B 2 M T K KA SR AR BRI PR coveeeeeeeesmeee X, KM, 2045, #fF, REZ, TAER, £EE
BB AN S AR R A R LB S AR B IR BRI, eveeeeree e kE, B, MER, HE, AR, Tl
%&b%ﬁ{kﬂﬁﬁﬁﬁl}%%ﬂ(rﬁf%ﬁ? ................................................................................................... ﬁ;;‘?, Fi?ﬁ&
ﬁi7k(ﬁ§%ﬂfc%%%j@ﬂ\ftﬁi5}’£%ﬂ ................................................................................. Lﬁﬁﬁﬂ, EE, %Hﬁ, ?%?ﬁ
30N T L ST R AT B A IR R woeememeeeee e 3%, BEX, e, e, NEE, LN, £
BT B A AR A TR R (il ) 22 (22) BEA: IR BEDRAS SR BIALI] AT +oeeveeveeeeemsenneeeens HkH, REH, 2¥%, T4
HT AWRSEL 8 £ 76 35 50 A AS TR 025 JT f IE 25 305 L BRI [ TR AT ++eevevvveeeeesmmmmnes s MEW, 22, Ik
TE RV AR AL XTI R 7 AL GPP AL SEIR  oeeevevesreresnesi RE,HEEE, BE, AZR, HRE
FETF Meta 20 B BOBES™ X AG B B X A DLBRAE RO -oeeeeeeeee ERW, ETR, RN, KA, IR, FEE, ZEB
T S JH AR S AR R T A S DA 2R IR R Pk B DL A v L%, AR, HEN, Bk, BHER, TEMK, REE, GEE
4Pk R R FRYE S LA ) B VA HUBR AL Ar BRI weeveveeeeneeenns TE%, 7%, 275, 25%, 8%, 2%, RXA, 8W
AR LA R A B RGN TR e WH, 2k, BTE, hRRE, X5, KER, KED, T
?ﬁiﬁl?Wfﬂﬂﬂ‘{@i@j:%?%ﬁ]}(ﬁi%}{t%ﬁ%%ﬂ ................................................ 3:_,%;;"{, EE%J)LH R EEJ.%%, E]’K@:Lﬁ, )’%i—%ﬂ“
T MR B HLAE it FH X 26 A4 T B2 9 Bl 0 A A 5 A 1 52 1

..................................................................... 2{??’ ?72:1§’ E%E’;‘:’ X’J;E', E%ﬁﬁ, %/x’?;%, gﬁ/]\ﬁﬁ, Eﬂt, %ﬂﬁ%
745 FE RS o0 2 400 vt A 3t DX R SR e R R 2 P i K 1 R & MR A 52 i)

......................................................... ?}]i’fé,${§lﬂ,?}]i§,7f¥,Pfﬁéﬁﬁﬁ,?&%%,%%?,%%@,/ﬁ%%,fﬂ}@i,ﬁ%
ﬂ@z%glﬁﬁﬁg*{ﬁmxjigmi};ﬁgn?p&ﬁgﬁgum ................................................... Ffiﬁ}%, %Eg’ gg{}i%’ ?i%}g’ %ﬁ%, ?E‘%
BT 18 SRR -5 - PR e B AL AR AR R A 1 T A SR A I A A T e ERE,KAH, BIE, TRB, HETF, RRT
T I A P 1 4 S 15 YRR A LA e AT - EE AW AR, ER, 6EL, R, EED
PPN MR X R R B CATERARAE oo MleE, 2R, HEE, K, SHE, Rk, BRE
%T{%E\T}”%ﬂﬁﬂE’Jﬁ?ﬁ%ﬁﬂ&@i@i%ﬁ{’%Ei?&ﬂ@ﬂ‘ﬁ’i ............................................................... %ﬁﬁ’ ﬁ%%\, }(IJHH
TG i IX - T 4 S S e IR B SRR BE R IR e Hom, hER, ¥4, BX5, 2%, 29, ¥F0W, k%, T#R, 24
HLRA Tl A A T 4 A i A ORI AT B A U Ay oo eevmeee e R F SO, R R, W, T4, 24
B YR E 3 As TR EEAL SRR R AR R LS g i) eeeeeeeevmeeeinnenininnns FOH, 2, ATE, IHE, KT5E, KK
A58 IR N B 98 5 o PR IR K TR B A R BRI - evvveeee e G, MM, ERE, G, B, A, EME
EDDSX\Ji%éﬁ’ﬁ%ﬁiﬁﬁ&%ﬁ%ﬂ&%iﬁﬂ@%ﬂ@ .............................................................................. ;‘(}J ;‘(% s %W)J s éﬂ 21%
T 9 B Xt AV e /N KT Cd L As R P BELRBHEE RN, - H ok, TASE, B3EE, A4, FE, T4, I XF, BEE
FEEY SR BF 1 G E VTR TE 45 5 DN BE SRR RRAE  coveeeveeeis EER,KE, THE, AL, RER, KET
IR AR L@ L PAE T RRER R BRI BUETI AP e EWA, &%, AW, MER, IE, REA
%X%%é’ﬁﬁﬁ(i%ﬁﬁé&l]\ﬂ?%i%ﬁﬁk \/T; ................................................ Il:‘l /@iﬂﬁ s :J(’J‘%\é/;% s {)Lb7t\ '25 s g'gﬁzl&7 %‘@, EE%LHJE%
T 22 R 55 R 5 T B ) Bl S A R T A SRR AR+ BN, T, KEE, AT, Bk, TE, EFE, A%
N T AT SR X B £ U I R TR AR S D RE AL oo B, ki, WE, KT, BEF

(REREEMEIT IR S (1427)  (AEERFEER AW (1576) (5B (1654)

1803 )
1812)
1821)
1830)
1840 )
1849 )
1859)



#4555 3 1] N B OB = Vol.45 No.3
2024 4F 3 A Environmental Science Mar., 2024

“XX%”:{

sk, B
(1L = 25 PR B3 30 B 5 40 e
XA S L, dat
HWBFFEBE, dLat 100190)
FEE - AT S B0 A AL e S R W T PRI e KT e 4 S5 R 3 WA ke v R B bR LA B S TR R - R TR
A& RS (GCEM) , X0 g B ) A7l Ui ™ H AR T 12 0 Bl 6 A2 TR G S R Y . 5 R 3R W L 2505 5 1 el VR R 0 A R ARt 2B 45
Tt LT 1 A HE D AT B HETORE T 2028~2033 A1 92 B K U4 | B 3 AT Ml AR T 2w AR T DU A TR R R G K B 3R 1 X[
R2027~20314F . K7k J LA IRUEE TR BH 8 A7 3 09 3 37t e R, SR P O 2 Ui 2 e PR | 2 e S0 T B LA o U E Y e it 2
U b 24 R I R A O SR RGBSR DAY A P R R A T T A TR S R H AR A T R AR —
ity SR IT RS UEAITSE . 0 3 4 15 9% F5 AL A 0 DR S A ML 3 e okt L i & SR R A A e Uk v BB R ML R AR I e, TR I
0S5 FL AR H R e () T S AL | B AR G LT M L IR AT S T il TR S IO L S T e A L A L R R A A K R
PR
KR AT BRIAE s BRI PR AR BRI
FESES: X24; X322 XMIRIAMG: A XEHS: 0250-3301(2024)03-1285-08  DOI: 10. 13227/j, hjkx. 202303086 -
‘ i ?ﬂ F
Coal Control and Carbon Reductmn L_Path in Henan Promce s Power Industry Under
the Carbon Peak and Neutrallzatlon Target A Medlumu and Lpﬂg term Study /
ZHANG Jing'?, YANG Meng ZHANG Wei'?, ICAO Dong”:' ZHAO ng , LIBo'?, XUEYmg lip*ﬁ* JIANC Hong qiang"* Pl n.a" -"
Policy Simulation, CHingfl Acadeny of"‘Envlrﬂnnmhtdl Planning, Beijing 100612, [ohina;

T mE R AT RREAE R

R, AR R T, AR B Y, ke
, RSP B S BOR B B S0 %, dbat 1000125 2. S W B BRI B, BTt
100012; 3. [E WV RG24 TN Bl B B R IF 9T B, ABIN 4500525 4. v [ Bl 2 Be BH B GG wg

Wik 1% 12

-

f

(1. Stdte Enwronmentdl Prolecuon Key Laboratory of-EnV.lronmentall P—l&l!plng,—
2. Cemer fér Bel]lng-“flamm Hebel Regional Environment apa ECQ'IO ; C._h se Academy of Environmental Pianmng, Beijing lﬁOOl?fChma 3. State Grld Henan Ele(‘trlc—??mcr‘
Company nZhengzhou,ﬁOOSl-, China; 4. Institutes aﬁS‘cleneef;ld Deyel'oplrwntr:_ﬁﬁmese Academy of Smences,;{lng 100190, Ghina) . ‘,

ik
Abstract Achlevung peak lggrbon dioxide emissions ahd apceléra ing de rbbﬁllzanon progress in the powgr in ' try is bf paramo&m significance to Henan Plo':/m('e s oli}!g:uve of
a,e}n'é?‘mg carhon peak and neutrahty In this study, the Clli'rburf Emlpm?,
carhtp reduchbn paths un(lfer the "dual-carbon" goal of iHenan spOV\er mdustw The }-‘ésuhs indicated that, by L‘on51dermg measures such.as optimizing the power source structure and
tecfmdlogleal progless:} Henan PLdVlnLe s power industry edrbon emissiohs “W pedk between 2028-2033, with coal consumption in the power industry continuing to grow
dunng the ! ,I.‘ffﬁ Five- Year Pldn” period. With a peak range between 202742

in 2020. TO control coal in Henan Province under the consiraint of carbon peak goals, it is proposed to develop clean energy sources such as wind and solar power, use more low-

Energy Integrated Model (iCEM) s elqgioyed to conduct scenario studies on the coal reduction and

the peak value increased by 1881, 1592, and 11. 48 million tce, respectively, compared with that

carbon # zero-carbon heat sources, increase the proportion of external electricity supply, and enhance energy-saving transformation in coal-fired power plants. Accelerating the
elimination of hackward units and energy-saving transformation of existing units, accelerating non-fossil energy development, advanced planning for external electricity supply,
improving market mechanisms for the exit of coal-fired power plants and peak regulation, increasing system flexibility, and accelerating external policies to ensure clean energy
security are effective paths for controlling coal and reducing carbon emissions in Henan’s power industry. Additionally, inland nuclear power layout is one of the crucial paths to
alleviate coal control pressure in Henan Province and achieve "dual-carbon" goals during the carbon-neutral stage. Therefore, it is imperative to conduct research on demonstrations
in advance. Henan Province is highly dependent on energy from other provinces, and the power supply and demand situation in Henan Province will become increasingly tense in the
future. It is necessary to support Henan Province from the State Grid and coordinate the construction of inter-provincial and inter-regional power transmission channels.

Key words: power industry; carbon peaking; carbon neutrality; coal control; path; energy
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Fig. 2 Predicted results of electricity demand and maximum social load
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