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Executive Summary

1. Background

In order to achieve the goal of limiting the global warming to 2 ‘C by 2100, in October
2013, under the initiative of the UN Secretary-General, Mr. Ban Ki-moon, the UN
Sustainable Development Network and the Institute for Sustainable Development and
International Relations (IDDIR, France) jointly launched the “Deep Decarbonization
Pathways Project (DDPP)”, striving to find the deep carbon dioxide emission reduction
paths. China is one of the 16 countries involed in this project. As the fast
industrialization and urbanization process in China, the economy grows steadily, which
result in increasing energy consumption and GHGs emissions year by year. To fulfill
the responsibility of a major country to reduce GHGs emissions, on June 30, 2015,
China submitted “Enhanced Actions on Climate Change: China’s Intended Nationally
Determined Contributions” to the UNFCCC Secretariat and committed “to achieve the
peaking of CO emissions around 2030 and making best efforts to peak early”. On Sep
22,2020, while addressing the general debate of the 75th session of the United Nations
General Assembly via video, President Xi Jinping announced that China aims to have

carbon dioxide emissions peak before 2030 and achieve carbon neutrality before 2060.

While looking for deep decarbonization paths, China is also under the pressure of
improving local air quality. Co-control of the deep carbon dioxide emission reduction
and local air pollutants emission reduction is the key to the ultimate success of deep
decarbonization. Therefore, adopting co-control strategy of GHGs and local air
pollutants emissions has become the best choice for China to cope with global and
domestic environmental issues. Industry is the key area of China’s GHGs emissions and
the main source of local air pollutants emissions, which has a great potential for the co-
control. Iron & steel and cement are the typical sectors to prioritize the implementation
of co-control strategies. Therefore, it is of great significance to carry out co-control
effects evaluation for the deep decarbonization measures and path design in the iron &
steel and cement sectors, which will provide critical technical support for management
and decision-making of low-carbon and green development.
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Commissioned by The Energy Fundation, APED (Asia-Pacific Consulting Center for
Environment and Development) and CGEP (Center for Global Environmental Policy,
Beijing Normal Unviersity) jointly carried out the project, Co-control Effect
Assessment of Industrial Deep Decarbonization & Co-control Roadmap for China’s
Iron and Steel and Cement Sectors. This project aims to evaluate the effects of the deep
decarbonization measures in China’s iron & steel and cement sectors on the co-control
of local air pollutants. It was expected to provide industrial practitioners and policy
makers the technical support of co-control effect evaluation and design of co-control
strategies for industries and enterprises. In addition, the experiences from this study can

be a useful reference for other sectors.

2. Main activies

(1) This study screened the deep decarbonization measures of China’s iron & steel and
cement sectors first, and these measures are divided into several categories as
consumption reduction, structural adjustment, raw material/fuel recovery and
substitution, energy saving and energy efficiency improvement, and end-of-pipe
decarbonization. Based on on-site investigations, interviews with industry associations,
reported case studies and researches, this report provides the list of deep
decarbonization measures, and their CO: reduction and air pollutants emission

reduction parameters and costs and benefits cacluation parameters.

(2) Co-control evaluation methodologies including co-control effects coordinate system,
co-control effect coefficient, pollutant emission reductions cross-elasticity, emission
reduction equivalence (EReq), unit cost of pollutant emission reduction (UCER), were
applied to quantitatively assess the local air pollutants reduction effectiveness of the
screened deep decarbonization measures and also the end-of-pipe pollution reduction
measures in China’s iron & steel and cement sectors. Co-control paths for China’s iron
& steel and cement sectors were explored by drawing marginal abatement cost curves.
A CGE-CIMS hybrid model was applied to simulate the effects of carbon tax on co-
control of GHGs and local air pollutants in China’s iron & steel and cement sectors.

(3) Based on the above research results, this study provided policy recommendations
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on promoting the co-control of local air pollutants and GHGs in the iron & steel and

cement sectors.

3. Main conculsions

(1) Most of the deep decarbonization measures have the effect of co-control of local
air pollutants.

According to the results of the co-control effects evaluation , the deep decarbonization
measures of the iron & steel and cement sectors, including demand reduction, structural
adjustment, fuel and raw material recovery and substitution, and energy saving and
energy efficiency improvement, have the effects of synergistic emission reduction of
air pollutants. Co-control effects of demand reduction and structural adjustment
measures are significant, showing great potential of CO; and local air pollutants
emission co-reduction.

(2) Energy saving and energy efficiency improvement, raw (fuel) material
recovery and substitution are the prioritized measures of the industry.

Energy saving and energy efficiency improvement, raw (fuel) material recovery and
substitution measures can bring benefits (or reduces costs) and are highly recognized
by enterprises. In the iron and steel industry, the UCER of “High-temperature/High-
pressure boiler technologies for Coke (T4)”is th lowest, followed by “sintering waste
heat power generation technology (T7)”, “Gas Turbine Fuel Substitution (T13)”, and
“New energy-saving technology of high thermal conductivity and high-density silica
brick for large coke oven (T21)”. In the cement industry, the UCER of "Visualized
energy management system (CT19)" is the lowest, followed by "Low temperature waste
heat for power generation technology (CT8)", "Roller press semi-final grinding system
(Cement) (CT16)", "Roller press final grinding system (raw meal) (CT15) ", "external
circulation raw meal vertical grinding technology (CT17)". These measures lead the
ranking of co-control cost-effectiveness.

(3) Environmental-economic policy measures such as carbon tax can help to
promote co-control in the iron & steel and cement sectors.

Simulation results of the CGE-CIMS model indicates that, the implementation of the



carbon tax policy can help to optimize the demand and production scales of the iron &
steel and cement sectors. It also can help to enhance the competitiveness of low-carbon
technologies, increase their market shares, and promote structural adjustments in the
iron & steel and cement sectors, which will lead to co-reduction of CO; and local air

pollutants.

(4) The end-of-pipe pollution reduction measures are still necessary to
substantially reduce local air pollutants.

Although end-of-pipe pollutant reduction measures (such as "ultra-low emission
retrofitting (T29)" in the iron and steel sector, "SCR (CT22)" and "wet flue gas
desulfurization" in the cement sector) have increased energy consumption and brought
about greenhouse gas emissions increase, they can significantly reduce air pollutant
emissions. During the "14th Five-Year Plan" period, it is necessary to further strengthen
the research and development of the end-of-pipe technologies to achieve higher

emission reduction efficiency with less energy consumption and CO; emission.

4. Policy recommendations

(1) Integration of the co-control strategy into the 14" Five Year Plans.

2020 is the last year of the “13th Five-Year Plan” and “14th Five-Year Plan” is under
preparation. Dealing with climate change should become an important part of the “14th
Five-Year Ecological and Environmental Protection Plan”. Co-control requirements of
iron & steel and cement sectors, which are the key sectors of CO2 emission reduction
and local air pollution control, should be integrated into “Ecological and Environmental
Protection Plan”. It will have guiding significance for the other industrial sectors to

promote co-control.

(2) Promoting co-control measures for the iron & steel and cement sectors

Co-control strategies in the iron & steel and cement sectors should be attaced to more
emphasis, including prioritizing energy saving, energy efficiency improvement, and
fuel and raw material substitution measures; focusing on structural adjustment and

demand side measures; and continuously improving the energy efficiency and the end-



of-pipe treatment efficiency.

(3) Promoting the feasibility study of environmental economic policy instruments.
At present, the iron & steel and cement sectors are not included in the national carbon
emissions trading system, and China’s carbon tax policy is still at the stage of theoretical
research and discussion. Carbon tax and other environmental and economic policies
can help to internalize the costs of GHGs and air pollutants emissions, to speed up
phasing out high-carbon and high-pollution production capacities, and to encourage

iron & steel and cement companies to practice co-control strategies.
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G R R AR SIS A, DT B T AT TR RE 7 1 i A o [ 7
BRI RN . HATIBCRES N, MRER=E S K5 R~ R
fil] L il oA AL AR BT B TARIA DT, ARRIAZHE— D PRI A2 ey i Sy 17 42
M, WA SRAT I K I ZR G I R8N o
1.3 BB BB o R IR H R R A T

B L2 R, RS ARRR 5 YR KR E#RR B TR
RBHIRBE, & 1A« [RIRPE " th Al Ae FL il 48 i i) 1 AR L AC 2 AHELRE N
T = AR I i 2 R K5 ARG K5 RV i 2 iR =
SAHERG WARARE RPN B AR, K PSRRI A LA &, AT eI Rk
it 2 1) LA 6 B OR 2 T AN B R] AT S B G B ) B R B A e 2R
RENEAT R Rl P REE Bt P [FIIE A~ B b, AT REIA B “SIhE” IACR
ORI RS AR A A, B REMRE HIT BART ST RECA
AT, 77 B SR = AR HEAN R RS R “ W s @

PABRAT AN K PR A7 b B RS 9 AR == SR HEIOR ™[RI 2 K<
P PR B B Do AEANER S ARV AT b S Tt I P58 Mt B It PO [T IS 5 5% W [] 4% l
KA R ROER ST HEARIRADT I

O 550 A L, B, ok, s b R AT R . B BT ERHE A B L SRR AR A BT [0]. BB R
£ .2012,32(04):748-756.
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2 MRBEBEFZ®
2.1 PR SHAREELEE

AHT TR VAL IR = SR8 CO2 KATTHRYEFE: SO2. NOx. PM. RJE
LB Tt/ e R Ay R TR A5 R (O BHEISA AR, e &g
BT AR BBk 1L, AR SO K5 Geia BN R SR V5 f6 g
Pl . BRI SRR, AR AN 4

(1) R AKIATIIRE BB R = S 5 R[S A6 R % E

5 DA S0 e e AT R € % B T R AR BORHET H 35 (2 REYR D
b ZRUTBRR B B N Ah B B BRI U AT SR QTS SR A BE A, S S AN
IRYEAT MU P iR 1 s Bt o (A s 1 Be el 15250,

ok, SR ORI 1 RN AR AR R AT W RIS, AR M 5 Gk s S
Vet PR R BT e A S 50, RHNER . KT AT KR
JEE Rt i AT I TR SRS R 4 DAY

=, AEVFIRSI PP (A E, RS I 2 BT i e A AR
Pl AT, JRES A ARKT I S E, THRIRERE 1, s RVl bRk oA
(MAC) gk, MRS I P [ fl sk g A 4R I 255

(2) MER. KEATIW KR RIEIY) R E A FZER R

B5E, KM CGE #AUM IR E 28 5 R G RIARAK R e fF L, frthh BAU fi 55 A1
BRI 55 2% I 8] 79 R A AR BRAT ME AT K PR AT M PR e AR

Hik, #ESL “CIMS-H9%:” 1 “CIMS-/Ki” #AY, K CGE A58 i Fiiil i)
HETHE SNBSS AN ERAT ML AT K YR AT ML AR 73 il N CIMS 57, 3 1 A6
B FERII T 56 5 TRAF 2% I 18] 15 AN RIS Fie o (0 117 37 470 300 DA K AR I ) E
PRI FEANTS GRS

=, SREWER. KAWL P RS R AL AN CGE-CIMS & &R R
SR, M AMAT MR IRL SR AN R RS G B[R HE R B R HE A R i 1 L
32 HH R AR BRAN K Y AT LR & S5 KRS G i Rl R BOR B AR 2 1
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(B X AT REAIR
BRBARHET™ H 3D

2 Yy ‘k 5
(EBRIR) % LRIk EHN

el P ANy
RRBERR 2 e 87 e

AR AKUBAT MR P Jod B Tt 75 P Ko P
CERAS, FiRe R, HE 1552480

B 2-1 AR BARBLRE
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£ it By P S (5 B ) 1
(o T4 — %R (BB 5 )
P (I R 5>0) (UM 2007 2 ot k)
e IEILAPs GHG HER) iff
o (El,,>0) CITSN L
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2.2 PhREHIVP TR R

TS A5 L 2 R P SRRSO 2 WA 7 e R L
SR T P F RSP TR ROD, KT A AT — IR F TR XA
WIERG FIPEVEAN i, 7 — 250 P TP o o 10 B A A 28 VA 2

WIER L AN T RS P R RAST AR Z A W BN R 5 g
R SE SR AT o Gl 2 ) A M B 7 B M
H AT R 95 S (R R B RV RS, P RS R % S S H
6L 2 AR IR e B VR R B T e B, 5 il B S U
HE—B L “BURHE” B CBE” 107 I R IR RCR R B FIARE

VP IRHE o T 1 A A5 28 40 B YR AR 300
ML (MAC)” 40HT. Forh, “ B ys gold HEp A 7 Sl R Ak R
FIRHE R AR 25 2 LR SR AL DP A 46 67 MAC B BUYE AR 3 2 15— 2 5110k
e PR 3005 B OB A 5 A Pk B 1 ) 26 R

N T RS — I o T A0S SRR 25 SR 25 e ROR,
BB T AR I 5T D R HIRHE S B BR-eq”, ISRk
SRR SR LS R E G — I e MR, LR T R AR
HO RS e S S SR TR (R RS, GRS, FFATRMEE AATET
BEA [0 2 S TERIBR BE U, 7R 705 S fs 5 M A4 i S R A R
FE A AR

BEAN, AT S R R NS TR, RS AR BRI TS e
BRI R A I (MAC) FOSLRE E, 5 R P 4 0 B A2 B 5 R T
5t My IR B AT ALK SR AT AR 5 5 R TS e B 5 s S
$547 ER-eq P RIS 120059,

O I 5, B A, S B AR HERS e B[R0 1) A5 S AR A 2T [0, R N T« B YR 5 PR 88,2011,21(12): 1-7.

OF R, G, X0 ik R, B AN RAT M A AR R e 1 B i [ A R AR VRN AT T[], FRERRL AR5, 2012,
32(5): 1253-1260.

OF R TR P P E AT B BRI R IR S SRR AR T[] T EFR R, 2012,
32(4): 748-756.

O i, 7 S, WV, A R MR AT M RS S S IR E AU I R B AR AT AT (0], MR 5 EOR, 2012,
35(7): 168-174.

®Mao X Q, Zeng A, Hu T, et al. Co-control of local air pollutants and COz from the Chinese coal-firedpower
industry[J]. Journal of Cleaner Production, 2014, 67: 220-227.

©Xianqiang M, An Z, Tao H, et al. Co-control of Local Air Pollutants and CO: in the Chinese Iron andSteel
Industry[J]. Environmental Science and Technology, 2013, 47(21): 12002-12010.
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2.2.1 PRSI AR R T

FE AR 2 YRR S ] AR 22 o, DAAS ] (8 AR A 3R S AR IR it o T A
[FY5 G IR AR RCR , X A AT TRy “ O R BN AR R AT 7 AR
PR i A2 AR AR A P AL A TR AL, ) DAL S R LR HE R R A e “ By A

DA 28R 29 (AL 2-2 Fra ) AR AR RS B AR JRHERS X T 2 U4
IRHERCR s ARSI IR 5 AV RIRHRROR o A bR 28 T B REAS 1505
X AR i, 2 R AR U B R IR 1 2% iR == A

KAV HRIAROR . PRI 2-1,

20
B[R], -
:j( 1&5EB
é f&iC
= #56D
\; o X FEH6E
-1.0 ®FEEM
+157EN
Ce D«
10
R URAHR
B 2-2 JHERS T U RIS BN AR RN B B
F2-1  JHEE AT AL AT B X
(A= & X
F—RR ][] B R R 2 AR AN Ry RS 35 Ge)
BRI JRHE R MO STS Ge i E G HER = SR
FHRIR [7] B 38 HE R = SRR R H R S W)
FHVIRIR JRHER = SR HGHE 5 oK 4
Ji R ot it 2 AN Ry b R A5 G e s
FE AR I 2= il JHRR =AU, 6 R i RS G HE O 52
A AL b 471 Y il HOHE = A, 6 R R RO R
GAALFR IE -4 JHE R R SIS e, SR = S AR AR R A
LY N S HEHE R RS54, KR = S ARHE O R W

17




R —RIR T, BRI mOEL SRR AR, R R T AR N3
JleAE D HE S Bl = AR, X R VR ROR s (i 2-2 F L E
FTARR M AL T /5 A FTARGR IO ), BN F PR s 12022k 5 18 AL s e S AH
[T, B A e D) 8 B A28 Tt o i = AR R 5 e A e i 2 K (A
2-2 g N AR AL T 5l M OITHARR IR D, P RIS

2.2.2 WHERBSLRE

“ 0 250 % 0 02 i IS 7 R B U 2 A B [ T R SR
F R R R IR, 1X —FE AR BE 8 LR B ) S B T 1 Bl R e HE AR,
HAtBE AW T

RL' = Qi’ U (1)
Qi, Cc
/\I:':':
R; ferits 1 F P [ RO, FR
Qi fEits 1 X5 A § IR HE
Qi c — it i M= UE (CO2) HIHFE .

2.2.3 SHMRAEST X5 #r

15 G ekcHR B A2 SRR Y T PP SR SRR B X iR = AR AR5 Gk
HE P RIRE R, LN Els,,» Thr av b 2 RIAKRAFKITT AN . 5l R 2] N
AATR 2R, IX — FE ARt RENS S WA IR IR HESE it A A5 A 65 HoA o
7 42 8] BRI B FL Wb [RIRE BE o SRS AR B 5 SR PR ) T B A s B

_ AS0,/S0,

ElSSOz/COZ " ACO,/CO, >
__ ANOx/NOx
Elsyox/co, = ACO,/CO, ”
_ APM/PM
Elspm/co, = ACO,/CO, h

OZEEN - JE EME, ZE i T 05 P B R BN AN B A —— DA T ARSI R EA O - BESER
$%,2010,20(5):91-95.

CZSF P, B L ZEW T B B R T 7 R R HEE MR = SRR HE Y [F S A A AT [0 56
B 5 ARSI R FE,2012(1):36-40.
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ALAPs/LAPs
Elsiaps/co, = AC0,/CO, (5)

H:

Elsq 15 AW R A XA

ACO,/CO, —— CO JiliHEZ;
AS0,/50, —— SO, A%,
ANOx/NOx —— NOx JHHEZR
APM/PM —— PM BHER,

ALAPs/LAPs —— R=I5 384 (LAPs) JlfF%.

(2) RERFARBHAE HixT SO Al COL JHEMIAZ Xtk (3) RFRBA
ICHER T NOx A1 CO YR IIAE itk s (4) RE R HARILHESE fixt PM A1 CO2
PHE R 22 SRR . AN TR T K0S R & (LAPs) % SOz, NOx. PM
EARRBR IR, (5) ARREARBAHEE X LAPs F1 CO2 iHF 12
S

R 2-2 P HIAE AR £ S

Elsg,p 3L &%

Elsq/p>0 CHA T 7 BHSONIEMED | X as b ¥HBHHMER, BA PR8N
. ot B0 5 G WA PR T 6 53 b — i e
T (P

Elsgp=1 %t a. b WEETS A AR

0< Elsg <1 % b KRR B T a

Elsgp>1 % a HORHEERIE R T b

Blsa 5T 40 EHE NGt IR RIS e, RPN H

ERFRITR A, 2 CO M COr HEBUARIE T AR i oo 2 1 AL
I, “HBEZRAAAERLTE R EIR R, #Elsco, coTRPRANE T PHALHE A be
BR AL EATABLR it
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2.2.4 PHRERIERAESE

ANTE i IR RCR 22 0RO 7 A BRI X A I, AR E 2 s
GV IRHRROR Gt — B [A) — R L, PAZEG PPN W [F) 428 45 T 0 22 s e i) 0
[FIFEHIN . BRI, 75 BRI — A7V E A 2 15 e P R b RO

AW TR £ T P A 4% 1 9 HE 29 & ER-eq (Co-control Emission Reduction
Equivalent), FH LSRR 05 K5 b Rk ) 2 A ROk, R —1kit
BT

ER_.q = Rgues " ZQgHes T Ruaps * ZQraps

ER_cq = Rangs " (@Qco, + ) + Reaps - (B@so, + YQuoy + 8Qpy + ) (6)

A ER-eq—— i[RI il JalAlk =4 fc

Rougss  Rpaps— i 2 USR5 SR R4, RILIR =R 5K
T G 2 1A) AR AS L LU AL

Qcress Quaps— il = TUAAN KRS Yl

A

a ——ESME (COxer) BRI E RHL
B,y, 8 ——RSIF4Y (SO NOx. PM--+) MERERH

TR AR HER (BEEED MBUEA ZRE, W LGRS
QM. B, B, MERRSEREM N, thR] DU SE T ANEE R i ) i A
PPOMEL; L 228 R SR X5 e ) (K B30 PE A RNUR i 2525 . BONBLAE O
G, A7 B2 DAL A7 S AN [R] il 5 UM 5 Jy i e RO 3R 58 L e 4
D BUFRAS, JF AT AT T R R R AR B RR, X T ARG 4
PR fa T PEAN S G TR AR FEAN 1 2 WA o AU A5~ R EUE, W] BAXS
ZI5YHN, R EE ARG SR O S Ge Y, BEAT DI RIS ) R SRR ) AT 78
Iy Sk

MERARIR IR, R8T B AR ITFERRAL, (ERHBE Sl i LA CIF 2
5y BRAZ G AR AL — E R BT DUSRBRBBUR « Ak R 000 TR =4
AR R A A

(AR BUED MUE FIABERI BB R (R &% 1075 i i) e
UG AE— SRR _E IR BRAS A Ry 5 eV 85 L R RR . A 5T I ER & . Bt
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S, YRS ISR A SRR, BRI T I S e A R
PAZ B 2 AR SRAF 15 P MR AR, A B IR Al
LRI S AURANA [F A5 Je i B A%, BRI A3 208 B (I — (A,
PR 2-3.
23 KRGS SR E

FUE
WNESH ﬁ SRR &4
R k& . 2R RS
%;%;Eﬁlﬁ i: 2013-2017 5, 4= EHHBAE
Rencs 000372 | T RALI QO o ey 22,33 T8
eq MIAHXHRLE R+ 4 )
CO,?,
0.00372.
(Rt NRSEAEAER | KI5 RWIRBIRAE 1.2 To/ke
PRIEY thBUGTE IR | ISR 12 ok S E
Rpaps 1 B, RHKREEYY | 2. EATR T, AR
WA ERFIEN | H 6.0 u/kg {54 4= (5L
1o 6,000 JT/t 54L&,
—&M | Co 1
s : IPCC 4 T IFAS A 510
im%% GWP100 {H
SO; 1/0.95 ORI LB E S
NO 1/0.95 A CRARFBEYER = KAE
Joms [ N s 2
L | PM 12187 | L PYHRE ~ SRS ED,
Y g PRLEY BT (NS G s o
—_—" T TELE By vy & RN 4
Y5 G 24 {E AR 4
@PM HL “HH2” Hdfs

K ERA B BN T2 (6), AT P R = BT A

ER — eq = 0.00372 x- (1 - Qgo, + ) + 1 X (Q5°2/0_95 + QNOX/0_95 M/ ety (7)

2.2.5 BALIS R A

LR 25 R HE R B I 55 A AN B 20 2t . ELRRIRRHERSOR AT TR R ROR

fER] “ BALTS G IR HERRAS” FE bR X R i AT A RPN . BRI A

ORRAE 7 WA 2017 4F 12 A 31 H, eEECHTR TS 4.70 120, A S AL E] 104.94 12
JG.[EB/OL][ 2018-01-29] http://www.tanpaifang.com/tanjiaoyi/2018/0129/61449 .html
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A
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HEFAL R 175 BT 2T H IR BT o BRI G eIl BSOAS AR R it i A
AR, AERAT R AL BRI N B A B S L SE B s BT R AR
RS A R 2, e BRIk
2.2.6 UBRRAEARLZ (MAC)

R T )RR VS 3 R B35 e W RS R R 45 S T DAL S e il
FrofHE A (MAC) k.

PRHERE 77 S WL T IR i RE % SE LI B Kk HE B, T RA R T
MAX gy = (MaxQ, —Q,)R; )

MAX oy —IRFHEE It 1 X599 ) (BRI EHE 2 & ER-eq) HOVEFE
71
MaxQ;

R I 1 BERSSCBLR KT 5 A &

Q, RHERE it 1 R DSl T A R

R IRHERE Bt 1 XIS A § (B R 2 B ER-eq) IR
AT 5 A BRI .

PRCHEVES 7755 I A akHE S Tt 94 5 O TSI B9 2 AR e KU AR, KNk
T AZ RS 1R R T3 7 B S RS RV IR

MAC B SR 1 IgHE ALY RV RIL bR A, IHFRBOR, 5 4id br i
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22



X EE, NG EEIENIIRESFEH .
MAC HZRR =T

1

EN F?—:
_ A As As BREED

& 2-3 ABRBHER A (MAC) #1122

Bl e, AT AR A ) RS s 2 LS 77, AR 2R 15 e Bk
HE AR O 3 — i it A B T I R A o P H A MR AR 2 — Rk HE 5
SET K (TERA bR LI B ARFZIUR HERS o S ys Y i HEv: )
T BEE (TEYAAL AR b (8 B AL TS HE V5 il bRl A (i
S YRR AS ), HE TR T T AU 2 2B s S B TS 7 P HE A
2.3 CGE-CIMS E &%

TE HEAT W 17 42 1 B A2 5 H S 7 R B AB VR - B B - 2 B B (Energy-
Economic-Environment, 3E %) HI3CHF . AHFF44 5 _Eifi F i CGE BIAAE
T _E ) CIMS #EASR ] “#iEB:” 15 AL T “CGE-CIMS & &1 7,
2.3.1 CGE HEI &

A FERIEE T o [ B IR 60 38113592025 CGE AL, 7EdHT 3 A5
WU, BT DR SR E A

(1) RFF2T R K R (hoe A\ RSR[5 R 2 R R4
= AN HAERINEY, 754+ =107 17] (2016-2020 £E) GDP K R IEH] 6.5%,
% R e [ 20 VR B PRI 8 K, 0 B A MRS T F I 0 D J B 3 326 B R S
PSR, 2021-2050 4F 8] A [ 2 5K R R b EnE K

(2) G AERIE LT, o B TEAb T2 B b Mgy RE i SRR T 30, SRSB4
(I A R SR R B R R PR R B 2, vl [ BURPAS R T B (s
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BOKE) SATEBER S TB (W& G r=ae. 1 mHimoiaiE. PREI AR a4
KHRER . /K55 5 AT b I R I ) = Be AT AR AT 45 1] . CGE RS e E i
i 2-4 Fizs.

g3
File Edit Search Windows Utlites Model Libraries Help

B|E[* %o o o] sl

— D:\Documents\gamsdirEFEEE\projdir\Energy Foundation_1x60_BAU+control_house+gov_9.17.gms EI@
I Energy Foundation_1x60_BAlLl+control_house+gov_3.17 gms

~
STITLE GEMCEE20160716 o

#* General Egquilibrium Model for China Environment and Energy (GEMCEE) is a multi| sectors, singal region, @
* developed by BNU Enviornmental Economics Ressarch Team dirscted by Prof. Mao Xiangiang

#* as a submodel of CGE-CIMS INTEGRATED MODEL for the Air Quality research projedt financislly supported b
* nev features of this version mainly include Solovw dynamic approach driven by gapital accumulation and 1.
* and large country assumption in international trade.

* coded by MAC'S TEAM § School of Enviormnment, Beijing Nermal University, 2018

ISETS

j consumption accounts JAGR Agriculture

FRE Forestry

ANT The animal husbandry products

FSH Fishing

AFS Agriculture forestry fishing services

COL Coal mining

OGM C0il gas mining

FMM Ferrous metals mining

HFM Nonferrous metals mining

HMM Non-metals mining

CM5 Other mining services

FPT Food processing and tobacco 7
4 1L} 3

&l 2-4 CGE &) GAMS ¥A-8E A TH

2.3.2 CIMS-NE IR My 2
AHEFORAE (RN TALFE L) APAT IR AR ISR R BUR S A LA
CIMS HERIEE i, A P A AT ML CIMS REAIMESE, /3 A2 P SR W A A A2 72 T
SRR T 58 G AT T T IR 2-4 A1 2-5.
*2-4 HEPABTL CIMS BERFARSH

FERAR | BRELR | S BAREIK TR

1 AL ZE F E>6.25m Oven>6.25m

FEgp 2 4.3m<RA ZE 5 <6.25m 4.3m<0Oven<6.25m
B

3 KA ZE 1 E<4.3m Oven<4.3m

S 4 ML IEAE Coke_Wet_Quenching
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PR | RELWR | 5 FARLR ARG
5 TEEFE Coke_Dry_Quenching
6 FELEH1>130 m? Sintering>130m?
7 90 m><<JE&E i1 <129 m? 90 m?<<Sintering<<129 m?
JREER
e 8 36 m><<}E4E M1 <89 m? 36 m?2<Sintering<<89 m?
9 FREEHL<35 m? Sintering<35 m?
BREH 10 BRAIHL Pellet_ore
11 P A F>3000m3 Blast_furnace>>3000m3
12 2000 m3<E 4 5 #1<3000m3 2000 m3<<Blast_furnace<<3000m3
oK A | 13 1200 m3<f i 4 84<2000m3 | 1200 m3<Blast_furnace<<2000m3
14 450 m3<E 25 <1200m?® 450 m3*<Blast_furnace<1200m?3
15 P A <450m3 Blast_furnace<450m?3
16 P 5 81>300tons Converter>300t
17 200 t<FE I 751 <<290t 200 t<<Converter<<299t
LS 18 120 t<<HEJP AR <199t 120 t<<Converter<199t
19 50 t<<H PR <119t 50 t<<Converter<<119t
K
20 Fe P s i<40t Converter<49t
21 HL P 25 AR >100t Electric furnace>100t
FLAP 22 50 t<<HLJ AR <99t 50 t <Electric furnace<99t
23 HA % 25 PR <49t Electric furnace<49t
24 PG N EE Moulded ingot
IR BBl
25 R Continusously cast steel
AL 26 PELAL Hot_rolled
AL = i B 27 AELAL Cold_rolled
TR 28 IRIENL Clad and coated
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ﬁ JCIMS Model Editor: C:\Users\xingy\Desktop\20190718-Iron and Steel-C...
File Edit View Tools Help

HEs@XR s sa2uEB vyvde OO

= [China
&-| | Iron_and_Steel
= | Steel_Product
&~ | Coke
&, Coke_products
. B-| | Machineery_ovens
-~ ® Oven>6.25m
- # 4.3m<Oven<6.25m
v - # Oven<4.3m
| Coke_quenching
&~ | iron_ore
i B&-| | Agglomerate
. @ Sintering>130m2
- % 90m2<Sintering<129m2
@ 36m2<Sintering<89m2
. @ Sintering<35m2
: Pellet
&~ | iron
: B&-| j Iron
&+ | Blast_furnaces
- # Blast_furnace>3000m3
- # 2000m3<Blast_furnace<3000m3
-~ # 1200m3<Blast_furnace<2000m3
- #® 450m3<Blast_furnace<1200m3
i - # Blast_furnace<450m3
&~ | Molten_Steel
i B | Converters
.~ # Converter>300t

- ® 200t<Converter<299t

@ 120t<Converter<199t

- # 50t<Converter<119t
. ® Converter<49t
&-|_| Electric_furnace

@ Electric_furnace>100t

- ® S50t<Electric_furnace<99t
: - % Electric_furnace<49t
Continuously-cast
Finished_steel-product

[+ Definitions
- Simulation
- Junk

Simulation result: Success

B 2-5 HEMNEKTIL CIMS ELE
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2.3.3 CIMS-/KIEE R 2
AHFFARYE (R B TS KA IBUIR . H 2 R R BUR S HHLL K&
CIMS B A, Mg R B KYEAT L CIMS BERAERL, £ W3R 2-5 FIE] 2-6.
£ 2-5 HEKEMTIL CIMS BRI AR

FHARLZK FARAY
8ooot/d LA I NSP>8000t/d
5000~8000t/d (55D 5000t/d<<NSP<8000t/d
WAL | 2500~5000 td () 2500t/d<<N'SP<5000t/d
o 2000~2500t/d (%) 2000t/d<NSP<2500t/d
PRk AE .
2000t/d (%) AR 2000t/d<NSP
_ P A Ak B A T 3R Co-processing of domestic waste
PR AL E — — :
) P E Ak B AT 5 e Co-processing of sewage sludge
N EE =N Co-processing of hazardous waste
IR Cement grinding
EJCIMS Model Editor: C\Users\xingy\Desktop\20190725-Cement-China... — O X

File Edit View Tools Help
H- @ XA ibauEBa ryrodsg OO
1S

JCIMS A
= Model
=} China
= Cement
= Clinker

= Ury FProcess

NSP=8000td
5000t/d<NSP<8000t/d
2500t/d<NSP<5000t/d
2000vd<NSP=2500td
NSP=2000td

= processing

LR K R

=} Co-processing of domestic waste
# Co-processing of domestic waste
=} Co-processing of sewage sludge
# Co-processing of sewage sludge
=t Co-processing of hazardous waste
# Co-processing of hazardous waste
=} Finish Grinding
# Cement_grinding
+ Definitions
+ Simulation

Simulation result: Success

& 2-6 HEKEITI CIMS HEZEE
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2.3.4 CGE-CIMS 5 &Rz

AT E L R CGE BRI H R i) CIMS B8R “BaEsz” 1
FAMET “CGE-CIMS E&HM 7, HEZL WL a7 2-7,

2.3.5 R (HEH) &E

REMARLHERBECE, HOAFRXENBEBHIAHRR.
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Simulation result: Success

Simulation result: Success
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2017 4E 0.59 0.54 0.89

HHERIR: 7, (2017 SE EARPAT W REM PR EEFE IR T )

OrREAT e B S T W RE LR R 4164 T RIBTE A Be. €A Bk TV 9 ReAms R 4R 15
(2018)), 2018 4 10 A.

32



(3) ATV BIRHR

2019 4F 4 H 22 H, ABHEE. KESGEZR . TIWAE B BT,
ASIBISHFR A 1K) O T SRR B AT B R = L) (RRS (201
9)35%5) T FEBK “EEFE (FHIT) M E E N - EA BB
BOKE. #SHIAMRNBEHRE0E, 2 2020 4ERHT, ERXBMERMAL
BREBECE A B E, 14 60%EATRESSREGE, APk X
PRGN BIRHRSOE TAE: 3 2025 )R AT, B A XSRS BEHBEGE
HEASER, £HI% 80% R Rk, ”

3.2 WERAT VIR B LB 15 T AT 25 i i

3.2.1 H L
MRYE (EZEREYR: A 2050 S REVEIH DA AL P s am it £ 1A b (. DAk A8 )

(EZxEA

EEIUNR

THHe

RBREARHET A 3D, AT TR UTRIREE,  ANERAT AR S

Xl WEFRMCREEGURL, WP IR Y 29 T REIRHEA Mt/ BoR, MR 3-2. HTidE
Tt/ B ARAT AL TR T A 7 FYE S -
R 3-2 WMBATLATIE 7 6 5 RE PR HRSE R 7 2R

ey BRI 5 M A 2 R 5
MR E | HREE | A S BN TR R T1
- %ME% %Hf%ﬁ%%ﬁﬁ% T2

SERJIREE | 38055 SRR RN L A5 T3
Y% e i e R TR T4
PrfE PR AR UL H AR T5
e FEIP T AR ENSOR R AR T6
Bk Beah R HBER T7
Bk Bedh RIAGER FISORENFAR (SHRT HA) T8
& | keds BRAE IR SR PEIAFH T 2HAR T9
BRI | gk Pemm N ER A L T10
E=XAv Wk P R 7K B A R R B R T11
Wk R -ZRRBA TR R AR (CCPP) T12
Wk PR FEHUE TR B AR A T13
ik ﬁiﬁ%%%%ﬂﬁ%%@%ﬁﬁmm&ﬁ<wwr T4
FAD
Y L R PR EILE SN T15

33




x5 | LI MR LR e
Vit IR B 4 T P T S AT B R 1S AR T16
et BN IV EoE 5 N T17
FRIA] 2 P P A S 2B S R R AR T18
YRk B ARG T e A T19
ek i?ﬁ@ﬁ%iﬁﬁ%%%%%%ﬁ@%ﬁ%%& 20

;;i% W | el R TR AT e 21
o Y Vo H BB AR A B T S0 B R AR T22

PRETR N A T 2 2% Z45 R
. WA LS TR D KRGS |
A

Y B AR AL AR T AR A T24

BOARE | AT B PR T25

BOATRE | Em R AR T26

i . AR E S5EAF (CCS) T27
RIR | AIRBR AR EE . R AIEHE (CCUS-EOR) T28
KIS | KR | R T29

3.2.3 TR HEIC S

T/ BOR Y 2015 £, 2020 4E 11745 R B CEBREIR: 1H19) 2050
EBETRTE PR A P A R LR L L TS ) (R E AT AR B A H %

(2015 4EA, TREF 7)) FHOSHLKI L SRS, 2025 T4 & LR IS5 2015-

2020 ERHE LRI B, AEETR .

R 0 H 2H S b R BTUSCER IR BERE, 55 [ P A T/ B R 1 SRR A
GUi e . ORI ARG TORE, A5 2025 4 5 TS /4% R 1y HE 7
71, WEWTF#.

34



R 3-3 WBRAT LA REIRHRE I/ SR SR S HRE 1R

WHEE S (2025 4, JF t/a)

KRR g 057 ) TE i/ BARE IR s R B o= Sk
GHG ER-eq
SO, NOx PM | LAPs CO;
TH ek R | B BN TR R T1 7.44 8.87 6.84 | 2031 13288.25 69.74
et Re B IR Ja 7 RE T2 | 4.60 5.48 423 12.55 8213.03 43.10
GEF IR SEFR R —

DA AR RN L A1 T3 | 1534 | 1830 | 14.12 | 41.89 27414.19 143.87
e e R T HE AR T4 | 0.01 0.01 0.00 0.03 23.84 0.12
yAE3 PRI KR H A T5 | 0.13 0.95 0.46 1.35 1230.91 5.93
FEIP TR I RSO R T6 | 0.73 0.83 1.84 2.49 570.98 4.61
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Bk RE ARG E BIWCIRENEEAR (SHRT A T8 | 0.14 0.13 0.03 0.30 259.43 1.26
R R ARG R L ZHAR T9 | 0.56 0.72 0.60 1.63 272.86 2.65
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TP R K B R A SR AR Ti1 | 1.51 1.74 3.83 5.17 1187.31 9.59
Wk R -ZGRERA RN K EEOR (CCPP) T12 | 128 1.13 0.26 2.65 2315.76 11.27
PR VE LIRS A T13 | 0.08 0.07 0.02 0.17 151.02 0.73
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1 KAV F B R & S S BB EERE T e RR T16 | 0.05 0.35 0.17 0.50 453.01 2.18
ek B NIV ESESE SN T17 | 0.01 0.01 0.00 0.03 23.86 0.12
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HHE 7108 27,414.19 T3 ta; BRI CO2 I8 RUA AR IR 9 il s TR A (T4) 7,
HHAL COr IR A A A-1.57 TT/kg.

© 2018 AT LA
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3.4.5.2 SOz iA FRRHE A # 28

2000

1500

1000

500

[=]

PrRERE (u/ig)

T1

-1000

-1500

-2000
RKHED (ya)
ETl T2 T3 T4 T7 T13 T14 TE T15 15 TE TS Ti1 Tz
T10 Ti6 T21 T25 T20 T22 T17 Tig T24 Ti8 T3 T26 T29

Bl 3-18  ANERAT LT BRI HG I SO2 BT (12 B )Pk F AR i 227~ 75 P
T RONHTRIRES; SOOI Mool O BHEOM B KOOy
HE S BERERTEE, IR AR I LIRS ek AR S iy 5K

B b A S A (T27) 7 S it &2 . R A1 3£ (CCUS-EOR)
(T28)” H4HE SO2 Rk NS, HAMZAEIE (T1—T26. T29) &N SO, HRE
J1%3°8 56.48 J t/a, SEPLARIRHNE TS RRAN 2,538 140/, Horp, RN
TAEHRIELE] (T3)” “SemmP AP ERBILL (T10)” “HERHARSEE (T29)” 1
JEANIE, 737318 610.5 14 70/a 44.34 12 7C/a. 2,458.1 A0 TT/a; HoAth 24 45 it/
FORH TR A ki s, A ATE, H-574.94 {070/,

EAE T SO JRHRE J15 K Iy “ 3G IR AR AN LU (T3)”, H SO itk
1718 15.34 73 ta; BAAL SO A SARHI A “ il d AR AR (T4)7, H
K7 SO I HE A J9-1,114.84 TT/kg.
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3.4.5.3 NOx iU By HE R A i 2%

6000
5000
I
2000
1500
1000
»
500
=
™
2
o |
= A
i -500 ||
ngOD
= T1
=
-1500
-2000
-2500
-3000
N
-3500
WHEE S (/2D
mT1 T2 T3 T4 T7 TI13®ET14 8T8 T15 5 T9 T6 T5 T11®T12
TIOET21 0T20 0 T190T24 0 T22 = T25 0 T17 0 T16 = T23 i T18§ = T26 mT28

B 3-19  HRGAT AT BRIRHERS HE NOX SAL AR )Wk A B 287 = I
T ROONHRIRES; WOONSEMIAESS Mool O BHEOM S KO8T
HE S BERERTIE, IR AR I LIS ek AR S5 58 .

B AR AR 5 EAE (T27) 7 H9HE NO« R AN4b, HA &4t (T1-T26.
T28) (1) NOIRHEEE 714128 76.90 73 t/a, SEILA IR /10 B R AR 2,538 12
Jola, Hrf, “HOINERAREMILLE] (T3)7 “WREmE P AP (T10)” “B1K
HEOE (T29)” HIRCASNIE, 433108 610.5 1470/a 44.34 {¢.7C0/a. 2458.1 147G
fa; FoAth 24 TS b F AT RE T ORI, AN ME, LA -574.94 1270/a.

FAE Tt NOK IR HEE 7 S KA AT E (T29)7, H NOK s HHE /)
N 22.09 7 tlas AL NOx IR A ARy e 1) =X e RUIR TR PR 15 e 2
AR (T21)7, HEFAT NOL AR A 5-5,901.31 Ju/kg.
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3.4.5.4 PM 31 BrysHE B AS 28

2000
2000
0
— /4
=
T4
_
# 3000 | T1 T2
=
-
4
-
-4000
6000
-“‘-\""-.
""1‘__\__
15000
HED (t/a)
WMTL T2 T3 MT4 WT7 WTI3MTI4WMTE WMTISWMTY mTIZ®WTS WT6e W Til
T10 W T21 W T22 W T17 W T24 W T20 W T19 W T25 W T16 M T18 M T23 W T26 M T29

Bl 3-20 4RGATIL T BRI HERE 1 PM BT G2 B )Wk HE A il R R 7
T RO OOV MIBEESS: BEE B BEIBRIERES REAT
RS BEAARTE S, IRIENASIS: RN AIRIS 2.

B« AL BRI AR S EAE (T27) 7 354 PM R NS, HoAl &4 it (T1-T26.
T28) FHAEH) PM JHERE 11200 52.44 75 ta, LB A SRR 1 A A 2,538
f2.7tla, o, “HOINERAEEANLLE] (T3)” “REmEPAMPERE L (T10)” “i@
AR SGE (T29)” BIRASNIE, 73508 610.5 14 70/a. 44.34 {4 70/as 2,458.1 1L
TGlas HoAt 24 WG T RE AT A ORI, BRI N UE, HEAT-574.94 27T a.

FAEHEH PM JRHRE BRI “ B IR RN LB (T3)7, FH PM ik
BN 1412 77 ta.
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3.4.5.5 ER-eq 4 BrisHE R AS H 28

200
500
- 400
=
Trar
=
S
* 00
k-1
=
= a - | . 00
1
-200
200
EHEET (vfad
mT1 T2 T3 mT4 mT7 ETIZ®TI4mTE mTIiS m TS
T6 W TS ® T11mT12 W TI10 ™ T21 ™ T25 @ T22 ™ T17 ™ T20
T24 m T16 ™ T19 = T23 = T1E = T26 W T28 W T27 W T2

B 3-21  REATI T BRI HERE HE ER-eq ST GABR IR A B 2R R B
HE: ROOHTREDS; OB, OO ) BHRISOMEBR, KEyT
HE S BERERTIE, IR AR I LIS ek AR S5 58 .

FA (T1-T29) R4EH ER-eq Jk S /12078 441.91 /5 t/a, SEIAEBUHE
IR RA N 2,584.95 2 70/a, Horbr, “IGINARARGNLILE (T3)” “fmm
PNIFERAI L (T10)” “ BRI R SE A7 (CCS) (T27)” “ A b4k .
MR AEAF (CCUS-EOR) (T28)” “EHRHARMNEGE (T29)” KA NIE, 7370
610.5 14.70/a 44.34 170/as 27.1 {47C/a 19.84 1470/ay 2,458.1 1. 70/a; HoAth 24
T it B T R T A kW R, BRI SUE, S -574.94 {070 a.

HAE T ER-eq WCHRE 1 BRI “HMELRAR AN LB (T3)7, H ER-eq
IHERE 7128 143.87 7 t/a; BT ER-eq I HE BEAS B A 1R A o i e e TR AR (T4) 7,
H A7 ER-eq AE A H-322.11 Ji/kg.
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3.3.6 SNERAT NV 15 ) 92 8 e /B R EL IR HER R /N4
STl 2015 4E COp ARSI BLEHERCR 5 2025 4T i BB

e
T8 LT B
15 80
60
2 <
IS| S
5

20

0 . 0 . .

co2 co2 s02 502

201 EUEHECR m 2025 TR m 20254 R m 20154 REEH AR, W 2025 E AR = 202545 B Rk R
100 80
" 70
60
60 50
40 30
20
20 10

0 . 0 .
NOX NOX PM PM
w20LSHEIEME P W 202SEHMHEICE = 2025 IR = 0SSP = 2025 UM = 2025 PR

800
700 A
600 -
500 -
400 -
300 -~
200 -
100 A

0 4

Jit/a

ER-eq ER-eq

W201SAEREHEHACRE W 2025 E TN m 20255 A R A

B 3-22  SRATIL 2015 SEHERE . 2025 SE EREER. 2025 ERAHRE
e X CUpREIEGRR” fe C BRGRHRR Y, AR R R E A ORI “T AR 4
“ORHER” Oy “HUE” I, FoRHESE B CIEHET.

A LLE Y, 2015 4E CO2. SO2. NOx. PM. ER-eq Y ELIEHEBCE S N 13.34
{2 i/a, 70.74 Jili/a. 84.40 Jili/a. 65.11 Jili/a. 689.55 Jildi/a. R4 M 2025
TEENER R (8.45 A2 F1 2015 SEANERAT AR R £, 5 2025 4F CO2. SOz
NOx. PM. ER-eq HIZEZE HEA I E 5> 708 14.03 14 i/a, 74.36 Jilli/a, 88.72 J5
Wi/a. 68.44 Jili/a. 724.87 Jilli/a. 29 Wit/ HAR 2025 41 CO2« SOz NOx.
PM. ER-eq E W FEIEHEE 1150518 6.56 1ZMi/a. 51.44 Jilli/a. 72.63 Jili/a.
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53.03 JiMii/a\ 398.49 JiMli/a. fERHUR S P FIFEGIFE It/ AR G, RIRE BIED A
WA /15, 2025 4F CO2. SO2. NOx. PM. ER-eq Tl B REHERCE 2> R 7.47
fei/ay 22.92 JjWli/a. 16.09 Jilfi/a, 16.42 JjWli/a. 326.38 Jili/a.

2025 4F 29 T /BA KAL) BR-eq B RIS /1 0L R, 9 5008
=[] ER-eq B FEIRHEE 718 69.74 T t/a, 455K 186.98 J5 t/a, J& (%)
BHAWA ALY 27.140a, FTRe SRERRTI N 65.55 J5 ta. Ry 4.31 75
t/a, AR¥mlis N 38.95 /i t/a.

200 186.98
mPM
= NOx
150
m SO2
mCO2
100
g 69.74 65.55
N
38.95
50 ]
27.14
i 431
O T T T T — T
I T S S
%@‘& = NG 7_@3@ @% %ﬁ*‘f
27 AN X N 5 ¥
¥ e & & * *
-50 <@
x

B 3-23  ERATIL 2025 /B ARIBELK) ER-eq EE FIWHRE S
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2025 EMEIZERIH COan SO2. NOx. PM. ER-eq EL4EWHFEIEHEE /1 0 F A

3562722
% mcoz2
15,000 1328825 W 502
11222 .85 W NOx
B PM
10,000
M ER-eq
4300.48
5,000
1157.99
1,000
]
T
= 200
N
150
100
1 2209 3895
>0 ”\z 27.14
13.26 127
3.26 6.87 o o o 43
0 T — T
HERE HiiHE B # B BEAEH i i B _llmalssﬂiﬁﬁﬁtiﬁ

A 3-24 MBRATIE 2025 F4E SRR CO2. SO2. NOx. PM,

—
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4 7KSFeT ol 7R B i e O 3 FR) 3L SR A
4.1 7KYPBATALMESL
(1) KETI=E. =6

TKYE Tl B B R4 5% R R ) B B LA SR AR Tl 2011 4 LLRAE S5 iR
KEFT, R E ARG . 2014 FKJeE L2 24.8 12 t IR, 2015 4E15 K
HIL 5% MK Bb/E, EEI7RATENNE R, KT R AR BHS], (R
BARERAE 2212t LLE,

BE 2018 FJE, &AMt E KA 3,336 K, HA HA =2 ik 46 K,
Az BRI KPR A 1,234 58, ZKYRM BB S Al 2,056 5K . 4 [ ok 7= 68 18.2 14
t, SEPRFZRE 20.2 14 t, KYEF7REL) 38.0 14 to @

AR, KIRZ PRI AL B AT T dE fe, W A A B AR = oAbt . ik 2018
R, ARV A FEIAL B LT 150 4, HPAEE IR E 2 51 4. FENE
REJJZ) 578 Ji t; T5URALE L 45 5% FALERE 129 325 /1t RAKRZE R E G
PR R 52 5%, HZHEEANBAE /120 341 T3 to IR B A P2 4R & 1120 5 4
BT KA 2 ) 10%. ©

30.0

250

20.
15.0 3.3
10.
0

2010 2011 2012 2013 2014 2015 2016 2017 2018

2.t
(@] o o

o

mOKUE R MKk R

B 4-1 2010 S LISREEK B 5KV BB =B E
B kIs: EKJE 2

ORI I H K e AL KPR AT L “ =R I T A &S 1R B[R], 2019.05.
@ o [E R T B A B 5 SRABCRAT ST EH KRR, KV T “+ =7 BT RRAL &S R B[R]
2019.06
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30,000 250

2
5,000 200
20,000
150
o
= 15,000 ]
= ¥
100
10,000
5,000 50
0 0

2010 2011 2012 2013 2014 2015 2016 2017 2018
w— i R R T AR WL (5%

B 4-2 2010 £ DIk & E /K YR BT ¥ 7= 88 FO 3T 3 A F= 2R Hh @

(2) BEIRIHFE. CO2 HEBUM KA S HEHCR B

A R, EE PR B RTER . SRR AR . KA AL
AR BHARLE, AEUKIRAE AT LB 255 BEFE N T 114 keee/t, KIBLHARE
FE/NT 93 kgoe/te KALK IR BSEA 7= 28 22 5 L A 47 43 B Ut AR 28 v 48
PRANBEIAE, 3 5 Y HE RO B S o T B N B, ARV BVRE= B 5 LLIE 90%
DA bo RPHIHZKEE— B4 m, KRR &FIE 80% LA F, ikl Rk
HUE 4R s

“T=A7RSK, TEZKVE Tk R FE4R SR BB AR T B g, R TEAE S S 2016
I 17144 tee NFEE] 2018 A2 1.56 12 tees

R 41 KEINA=F7 USRS HE

|

Ay 2016 2017 2018
TEFE (fZMibR e 1.71 1.57 1.56
HFE (IZTTLh) 2,020 1,950 1,860

RIS op R B R A 7 SRS T H KR, OKJATIE “ =107 B
VRl SR R D .

ORI I H K e AL KPR AT L “ =R I T A &S 1R B[R], 2019.05.
e EKJe e, OKPETAE “+=37 RKEME) (hKIHF7[2017]149 5D
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2017 42, wEAEF KR T COy HERUB ML T % .
R 42 2017 FEHEMHFKE LI CO HBERR

it EAMEFERETE) | PE

K E LD 41.77 24

CO HFlE ({2 tCO 24.6 12

Wi 7Kg CO2 HEB (1 CO/t) 0.589 0.500

WK e CO, BHHE CT 2RI (tCO/D) 0.529 0.450
W7k e CO IR (HFE) (£ CO/) 0.060 0.050
CO, HHHBUE & (4t COx/a) 22.1 10.8

CO, [ HEBUS & (2t COx/a) 2.50 1.20

Ho VR =K. FREKYE DAV ACH S B R BRI R —— 3PS BB AR AT 1 K e AR
AR AR ) [7].7K78,2019(1):4-8.

£ 43 2012-2017 SEF EKEATIIS F YR HRE

SHIFR BAE | 2012 2013 2014 2015 2016 2017
AEMY (NOx) Jamg 222 196.9 191.7 170.6 139 128
A (SO Jimg 35 38 47 41 17.3 17

Wk (PM) Jmg 61.7 64.9 95.8 83.6 36.8 35

B RIR: R I R 3% e E s 7 RABCRAE 70 E K RS, AKPRATIE “ A=
FAVEE A R EE[R] 2019.05.

4.2 FKPRAT NVI5 B it B b AT 2 15 1

4.2.1 FEHETH%

WRYE (BRI [HI[A 2050 FREPRIE AN A B Ak B R L Tl ) (I
K H W REARBREORHET A =)« ARATWRIZEGERE, AL &% X UTR 0T,
et 1 24 WOKPAT AT RERHEE It/ BoR, W& 4-4.
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R 4-4 FKPAT LT BERRHRTE i BoAR T e

F5 b2\l BARLIR w5
TH P MR KN TR E CTI1
s s JE VRN B K e 2k} B CT2
SERI TR SE R TR TPy 13
TR BRI CT4
E(%)ﬂ@%%%%(%)ﬂ-mﬁﬁmﬁﬁﬁﬁmiﬁﬁﬁﬁ* CT5
e B £ KR 7 Py [F Ak 2 S 66 PR A e R CTé6
KPR E B R A B 5 e AR CT7

IR TR R AR CT8

e REROK VB TR AR CT9
Eﬂﬁﬂﬁ»fﬁ%@ﬁ%%ﬁ%&ﬁ CT10

[ i SR B CT11

b BRI EIR CTI2

S VIR ARAT HE R UK Ve oRA J AR CTI3

T RES e AR T KR HT BN SRR B A CT14
o RENZRE RS (kD CT15

zg@m BN AR B A% Ok CT16

HMEI R L BRI AR CT17

BEVRASFAL PRIl KR BT R ik RGHEAR | CTI8

1t AR AR T BE IR A B R St CT19

- . Kiemdtige. A SEAFE (CCUS) CT20
AT AL KRR 5 EHF (CCS) CT21
R PEEEEAGEEE A (SCR) CT22

KI5 GEMCHE  PRakpimisR CT23
50 AR AR AR CT24

4.2.2 FHHERMELE

F I ARFE ) 2015 4 2020 137 5 e EHE R (E¥BRRIE: M 2050 4F
REVR VY 2 R0 AR 7= s A Bt 2R AR [ Tl A5 ) (K RO RRAR BB R HE) T H 3%
(2015-2018) (AKUATIE “+=T." el SE R ). ORI RIS
e 5 == AR R ST RSB GFBERT e 0D AR, SCik
2, 2025 £ & R NSE 2015-2020 SR HOBIRRAL B, fHET R

AR T H 20 St AR BTSSR M BE k), 455 B N AME TR/BCR RN . 4t
TR . AR AR TR S BORE, IR EH 2025 4 % TR /AR IR HEE T
TEILE 4-5,
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R 4-5 JKPAT L7 RE PR HHE T/ DR AR F15%

EHEEHE 7 2025(t/a) TR HEE 71 2025(t/a) JWHER /7 2025(t/a)
it AR 2K w5
CO; SO2 NOx PM ER-eq CO; SO NOx PM ER-eq CO; SO2 NOx PM ER-eq

i KU TR CT1 | 110037755 | 40918 | 170834 | 83552 | 670563 | 6001707 | 3308 | 2930 662 29196 | 116039463 | 44226 | 173764 | 84213 | 699759
il 5

JE AN B K e

T CT2 | 28802972 | 30972 | 129309 | 41545 | 294920 | 4542790 | 2504 | 2218 501 22099 | 33345762 | 33476 | 131526 | 42046 | 317019
gEKy | Bkl RE
T | KPR AL A

N CT3 | 176422808 | 65603 | 273897 | 87999 | 1054028 | 9622498 | 5304 | 4698 1061 | 46810 | 186045306 | 70907 | 278594 | 89060 | 1100838

=

TV RE R

& CT4 | 2200715 818 3416 1098 13148 -16458 9 -8 2 -80 2184257 809 3408 1096 13068

KR W IR Ak
. I AR B I CT5 1370338 1473 6152 1976 14031 271475 | -150 -133 30 -1321 1098863 1324 6019 1947 12710
(IR —

KW IR Ak
) R . ] CT6 1548271 1664 6945 2231 15845 2254508 | -140 -124 28 -1238 1293763 1523 6821 2203 14607
gt fa R A
=

KV R Ak B

o . CT7 1327645 1426 5953 1913 13584 488655 | -269 -239 -54 2377 838989 1157 5715 1859 11207

PERICERN

{RIE TR B,

N CT8 0 0 0 0 0 8398764 | 4629 | 4100 926 40857 8398764 4629 4100 926 40857
R | R SUKIE T

e CT9 | 4420198 4753 19844 5919 45050 763524 421 373 84 3714 5183722 5174 20217 6004 48764
i | AR
| K1z mIiEE

e CT10 | 5304238 5704 23813 7103 54060 0 0 0 0 0 5304238 5704 23813 7103 54060
k| TReEA
PR | ERUREMRER CT11 | 2449526 2634 10997 3280 24965 0 0 0 0 0 2449526 2634 10997 3280 24965
Be | BaEMmEBHEA CT12 | 4017223 4320 18035 5380 40943 931160 513 455 103 4530 4948383 4833 18490 5482 45473
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BB 7 2025(t/a) I B HEE 77 2025(t/a) PEHER 77 2025(t/a)
-zt BHEEREHE | B5
CO2 SO NOx PM ER-eq CO2 SOz NOx PM ER-eq CO2 SOz NOx PM ER-eq
M| SR AT
KT kLA £ CT13 | 3889774 4183 17463 5209 39644 509016 281 248 56 2476 4398790 4463 17711 5265 42120
R
IKe 25 AL K
e ) CT14 | 2946799 3169 13229 3946 30033 678688 374 331 75 3302 3625487 3543 13561 4021 33335
MERER AR
BIENLLH E R
CT15 0 0 0 0 0 6745735 | 3718 | 3293 744 32816 | 6745735 3718 3293 744 32816
AR | g CERD
5K | BN LM B
. i CT16 0 0 0 0 0 8097172 | 4463 | 3953 893 39390 | 8097172 4463 3953 893 39390
B | 2% KD
BE | AMEIE RIS
) CT17 0 0 0 0 0 593852 327 290 65 2889 593852 327 290 65 2889
R
BRI A
fe VR | AEFTIBATITREIE | CT18 | 6285466 6759 28218 9066 64358 991353 546 484 109 4823 7276819 7305 28702 9175 69181
B W BRICRSEEAR
k| sKJedl TR
. CT19 0 0 0 0 0 1397249 | 770 682 154 6797 1397249 770 682 154 6797
REVRE P R 4
IKIETRA R F
- 5B CT20 | 357220 36 88 21 1469 -3979 -2 -2 -0 -19 353241 34 86 21 1449
Uity
o (CCcus)
VST HE R Y
CT21 | 178610 18 44 11 734 -1989 -1 -1 -0 -10 176620 17 43 10 725
7 (CCS
Ky | AL R
- . CT22 0 0 921840 0 970358 | -702442 | -387 | -343 =77 -3417 -702442 -387 921497 =77 966941
Wig | HAR (SCR)
GE | IBERREAR CT23 | -223860 | 217554 0 0 228172 | -250266 | -138 | -122 28 -1217 474126 | 217416 -122 28 226954
RHE | mRCH A BR A
W | & CT24 0 0 0 20842 9560 135738 75 66 15 660 135738 75 66 20857 10221

VE: SORZA BRI BB COs (.
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60.00% 55.0206 60.00% 51.92%

CO SO
40.00% 20.10% 2 40.00% 24.96% 2
0 10.58% 10.27%
20.00% : 12.54% 20.00% ° . 2.26%  0.01%
3.46% L] 0.13% 0.00% [ | — [
0.00% — % < <« - 4
~ X ‘6’/ R )@g/ X )xv@o 4%?— X ‘@
B & B N x> )ngo & :,Q@G% )_%@) ’("‘\%\ *\fé &/{Q /Ii;gg\) g@@“
-20.00% &% $ N R N = & A A P Py
2SS ks %) o% * * o ‘ﬁ‘S—x
Q& U & R
& T
60.00% 55.07% 50.00% 45.79%
50.00% NOXx 40.00% 29 4105 PM
B 24.51% 30.00%
30.00% 20.00% 14.73%
20.00% - 10.38% 8.47% ' 7.25%
10.00% . 1.56% - 0.01% 10.00% 2.80% . 001% -
0.00% —_ 0.00% —
% & & \ & % & R & =Y
E A A A E T T
& F$
3 N & '
4000% 3 00 3155%
30.00% ER-eq
20,000 18.34%
U0 10.48%
0,
10.00% I 2.42% . 0.06%
0.00% —
- & KXo 1ZN\% :.{o)
A T
Q\‘: %‘ﬁ)z\/\g/
& )

Bl 4-3 7K PeAT BT BRI HRE I A AR KIVRHRR /7 o5 LE
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K 4-3 & it/ B AR 77 S L, R

® CO JRHFE H7 5 K I 2 45 F VR B B e/ AR, FLUkHRVE 0 o 98 A1)
55.02%: HUCRTERBLE TG H/AEAR, 5 29.10%: 2= NAERERT 5 R RS
WA, 5 12.54%; A fisis B i/ B AR 7o 6, BPIEHE COs.

® SOy JHEE 7 B K ) AR v 5 B A R, LRV 7 R
51.92%; FLUCH A TR AR, 5 24.96%; 5 = AT Rk E AR AR,
i 14.73%.

® NOx JHHE 75 KIS AR uhkys B A /B AR, FLUcHRE 70 o5 538
55.07%; HUCHEER AR RIS M/ BA , 5 24.51%:; 55 = N RGBS /B A
5 10.38%.

® PM kAR 1 B K R SR RS B R, JLURHEE A 5 R
45.79%; FLUCHTERMEREH/AA, & 29.41%; 5= ARERERTH 5T B A S i
MR, 14.73%.

® ER-eq BHRE T BRI REH HREREH AR, FHBHRE 7 &5 88K
37.15%; HICOURRMISRIE AR, & 31.55%; B ST RMEREH/A
R, 5 18.34%.

R 4-6 IR T BN/ BORSEAT I A B, Fe K e 78 U [R] Ak BT AR T
BREAR (CTS) . /KRR ESREAR (CT. KB ESEHAZ (CCSD
(CT21). EFMEMAEFH AR (SCR) (CT22). {BIEBAEA (CT23). mik
AEBRAFAR (CT24) TLIHE /A AR SEILEE G RS 0 A 1A FoAth % T
il (B CT1 R CT3) AR ME, BIF=A 25 3 .

HRMEMAIE AR (SCR) (CT22) SR G /1 AT K, M 86.65
f¢7C; EIEANE #K R AR =88 (CT2) SEILZEEIHEE 1A &N, BIf=A4 4
Bramim R, N 112.48 1073
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R 4-6 BIEM/BRLIVER G IRHRE 1 AR

o | SEBEHEE R
5k HARLHR FARRS % (Fistia
ToRE | KV TR CT1 0.00
P E@%ﬂﬁ?ﬁw&i)ﬂ%@*ﬂrﬁ fie CT2 -1124760.00

IKYE ARl g A 7= CT3 0.00

Tl E S REA CT4 -17889.04

E O 7J<~{)aazw EIEUSER TR TR E SN CT5 25651.20
KL 1 KV 25 v 7] Ak B e B R e AR CT6 -55444.00
KVezs P R AL B 5 e R CT7 234788.64

IR TR LR CT8 -616029.60

I REBUK IR TR REAR CT9 -74548.80

JERIFRS | K ZdE e e AR CT10 -160320.00
REIK | ERURE SR e CT11 -40213.60
TeREHE | BEREHA CT12 -152998.72
Ji& VORI TAT HE K Ve B4 H A CT13 -56913.60
IRV ZEH AL KA R E R A CT14 -146960.00

e WIENZLRE R5 (ERD CT15 -367934.40
ey WENCELRmE RS UKD CT16 -468936.00
VANILEZNE Y RVA S 5N CT17 -32331.20

REJRAEE | BRI AL BT R A R G HA CT18 -171034.72
etk AKYeAME TR A RE RS B R 4t CT19 -133600.00
— KBRS FIHS53EF (CCUS) CT20 -3553.76
KERRIHESEHF (CCS CT21 4342.00

Kimkis | EFEHEMAEIEEER (SCR) CT22 866529.60
GEARHE | MR A CT23 413826.00
JBO BRI AR CT24 29124.80

4.3 FKYEAT MR B i Bk 15 i/ B AR ) s R B R VR A

4.3.1 BRI AR R

T BE R /A B i ) 42 1) RS, — AR AR FR A0 R B FTR
4.3.1.1 C0O2-SO2 — 4 AL bR .

ZHEEHALT 55— RPE, Ui B e /4R BT LA F R HE CO2 5 S02. H
e, “OKVBIE TR (CTD” I Eh FRHFRS R, HUCh “K T b A g A
(CT3)” “ R s & #e /K Je 2B e (CT2)”.

OEBEMEMALE R (SCR) (CT22)” ML TH =%, %t/ AR
A 3EHE CO2 5 SOz,

“VREBER (CT23)” ML TH R, B ZREEHE CO. 1A SO2.
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CO, (it
eCTl MCT2 ACT3 XCT4 XCT5 @CTé +CT7 =CT8
—~CT9 eCT10 MmCT1l ACTI12 XCTI3 XCT14 ©CTi5 +CT16
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X
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o 0.01 - &S(
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0.p1 o.To 0.01 0.01 0.02 0.02 0.03 0.03 0.04
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CO, (vt#kl)
XCT5 @®CT6 —CT9 eCT10 MCT1l ACT12 XCT13 XCTi4
CT15 +CT16 -CT17 ~CT18 <CT19 mCT20 ~CT2l ~<CT22

Bl 4-4 KPATIL CO2 5 SO BRI HI RN — 4 b AR R K JRFB IR B
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IR i S ABHE BT B

| ZHAE T/ AR TR
025 PR, 8 A LLIE HE CO, 5

- i' SOy. “ b PR M AL 3E J5 B AR
% 0:10_ (SCR) (CT22)” hiF5=
’ 005 1 B, 6B i Bt R A R S8
R T e e o o CO» 5 SO,. “if i i B

CO, (ttE)

SO, C(kg/tiikl)

=CT8=CT9 ¢ CT10 MCT11 ACT12 XCT13 XCT14 MCT20 4 CT21 X CT22 ¥ CT23 (CT2)"IMTHE %R, it
Ca) GRS RRHe ST B B A CO, W
SOz,
0.008
+
0.007 -

0.006 1 oy B B B A i/ B R P Ao

0.005
0.004 ?%—%BE, lﬂ%ﬂuﬁlﬁﬂ‘ﬁ
o HE COy 5 S0, Horft, “HRJEHL

0.001 - A BE RS (KB (CT16)”

0.000 T T T T T T T — .
0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 Tj]‘ H ﬁﬁ'ﬁﬁﬁiﬁiﬁ} o

CO, (WK
CT15 +CT16 =CT17

(b) HEM B

SO, C(ke/tiikl)

S AR T 5
o : . IR T A
- COs 15 8050 Forft, “KiEH %
- WL (CT1” (1 R
" - B, LU KA i
001, ) AP (CT3) ™ PR B ok i
Tow T on ok ol om w || e (CT2)". RS
#OTLMCTE ACTS XCT8 ACTS 8T8 FCT7 25 MO S| | g AR (CT24)” B R

(c) HAth

RN /N o

&l 4-5 KPEATIL T CO2 5 SO i FIFEHI BN 4R FF R
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4.3.1.2 CO2-NOx —#: 4R «

ZHAE AR T — R IR, XA LLE R CO, 5 NOx. HiH,
“OKUeTH B E CCT 1) "H W RIS HE R B AL, FLON K e AR Mk A 18 42 72 (CT3)
“ R B K T BB RE (CT2) 7, “ERUin 8RR AR (CT24)” 1 Al
BN /N o

“VBVEBBR(CT23) "L T35 = R BR, Ui B Z 4 /B A [F] B35 HE CO2 5 NOx.

CRBVEMALERFER (SCR) (CT22)” A58 — %R, W%/ A
#HE CO, WA NOx.

H
'S
D

A .
1.20
1.00 -
Z| 080 -
®
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~ u
é 0.40 -
0.20 -«.,X
e b ; : L :
-0.p0 0.00 0.20 0.40 0.60 0.80 1.0
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P
ik
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0.10 - AX
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004 - X

NOx (kg/tEkh

0.02 -
|

+
_9769__ -I T T T T T
-0.p1 0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.04

e CO, (tt#ukh)

@CT6 =CT9 HECT1l ACT12 XCT13 XCT1l4 CT15 +CT16
=CT17 CT18 CT19 CT20 CT21 CT23 CT24

B 4-6 KPITIL CO2 5 NOx Y FEIHEH] 308 — 4k bn R X R R E
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4.3.1.3 CO2-PM — #4445 E .

LRI/ HEARAL T 5 — R IR, AT PRI g4 CO2 5 PM. Horr, “7Kik
HIEE (CTD” W RIEHES R, o “oKIe il ssig A4 (CT3)”
“ IR B 4K e BB = RE (CT2) 7

“CEFMEMIIEREAR (SCR) (CT22)” “WBiklieE (CT23)” T8 =%
MR, U FEINHEHE CO2 5 PM.

070
0.60 - A ¢
0.50 -
- 0.40 -
2 o
=S 0.30 -
Y4
s 0.20 -
o
010 4
o.00] 2% . . n .
-0.p0 o.(Po 0.20 0.40 0.60 0.80 1.<|)o
810
CO, (tt#kh)
¢CTlL HCT2 ACT3 XCT4 XCT5 @CT6  +CT7 -CT8
—~CT9 &CT10 M®CT11 ACT12 XCT13 XCT14 CT15 +CT16
-CT17 CT18 CT19 CT20 CT21 CT22 CT23 CT24
004
0.04 -
0.03 - X
~| 003 -
%=
®| 002 -
5 &
| 002 - -
= L 2%
21 001 -
0.01 - - .
—9799“ T T T T T T
-0.p1 _0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.04
o CO, (tt#ukh)
XCT5 @CT6 =CT9 CT10 MCT1l ACT12 xCT13 XCTl4 ©CT15
+CT16 =-CT17 —CT18 <CT19 CT20 ~CT2l ~<CT22 +CT23

Bl 4-8 KIBATIL CO2 5 PM ip [ F il B L — 4k A5 2R B SRR TBUK 1B

76



PM C(kg/tiRD

0.03 - K
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0.02 A=

*
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0.01 -F
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(a) TR A S ORLGE RF BL
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LR AR T %
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PM. “if £ 1L 00 R B R
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(CT23)" L TR =F IR, W]

H[ErFEHE CO, 5 PM.
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M 0 BE o B it B R Y4
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co, cumth R
CT15 +CT16 =CT17
(b) ¥rEEMY B
0.70
0.60 A . oA it/ AR I AL T 2R
L0 — SRR, A AT L[] B R HE
% 040
E - CO» 55 PM. Hhrft, “IKiiil 3t
=
* 020 WE (CTD” Wb R JEHER N
0.10 +
e . A, LU OKIE A s
0.000.-00 0.‘20 0.:10 0.(‘50 0.‘80 1.00 . N N
€O, CtEARD PR (CT3) 7 R I AE K e
¢CT1 MCT2 ACT3 XCT4 XCT5 @CT6 +CT7 CT19 CT20 CT24

(c¢) HiAth

BLPERE (CT2) 7,
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4.3.2 PHERBSLRE
RHE 2.2.2 715 “HhRIZN RE” HEARX, 44 0iHHE SO2. NOx A1 PM AHXY
T CO I RIS R %L, 45 W F %
R 4-7 KPpATIL S FETE T RN R ¥R

i Rso,/co0, Ryox/co, Rpm/co, Ryaps/co,

CT1 3.81E-04 1.50E-03 7.26E-04 6.21E-01
CT2 1.82E-04 7.14E-04 5.54E-04 3.22E-01
CT3 6.07E-04 2.39E-03 1.16E-03 9.89E-01
CT4 1.09E-03 4.58E-03 1.47E-03 1.78E+00
CT5 1.20E-03 5.48E-03 1.77E-03 2.11E+00
CT6 1.18E-03 5.27E-03 1.70E-03 2.03E+00
CT7 2.63E-05 1.30E-04 4.22E-05 4.94E-02
CT8 2.06E-05 1.83E-05 4.13E-06 1.15E-02
CT9 9.98E-04 3.90E-03 1.16E-03 1.53E+00
CT10 1.08E-03 4.49E-03 1.34E-03 1.74E+00
CT11 1.08E-03 4.49E-03 1.34E-03 1.74E+00
CTi12 9.77E-04 3.74E-03 1.11E-03 1.47E+00
CT13 1.01E-03 4.03E-03 1.20E-03 1.57E+00
CTi14 9.77E-04 3.74E-03 1.11E-03 1.47E+00
CT15 5.51E-04 4.88E-04 1.10E-04 3.08E-01
CT16 5.51E-04 4.88E-04 1.10E-04 3.08E-01
CT17 5.51E-04 4.88E-04 1.10E-04 3.08E-01
CT18 1.00E-03 3.94E-03 1.26E-03 1.56E+00
CT19 5.51E-04 4.88E-04 1.10E-04 3.08E-01
CT20 9.57E-05 2.43E-04 5.88E-05 1.03E-01
CT21 9.57E-05 2.43E-04 5.88E-05 1.03E-01
CT22 / / / /
CT23 / / / /
CT24 5.51E-04 4.88E-04 1.54E-01 1.92E+01
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“COEPEMEMEAEFEEAR (SCR) (CT22)” “IBIEMBR A (CT23)” Z#H %}
COy HIGHER, BIBL, TEBEAT P RIS 2 070 A7 Rt 82 ol 2o 18 24 it 21 i
HA D ER NS Raw FIMEIZAIE, ANEAE P E RN Ra B IA 6
M Rap IEFUKE, BT fEH/HA (Bk CT22 A1 CT23 4 (1) Rap BINIEME, TiHA
IR A it 5 A3 B B R 1) 80
SO, 1 COL WHAIZARI KL, Rspa/cor BRHIMEM/FEARG “KIeE b AL E
P AR BLIREOR (CT5)” “IKJg 7z i AL B fE R (CT6)” “ Tk R
BAREAR (CT4) ™ R BB BE 28 (CT11) ™ K/ Z il e 1 REFR A (CT10) 7,
NOx H1 CO2 PHAZESR YL Ryoxjco, BRHITEIE/AEAA “/KIe 2 PR E
WA AR (CTS)” “OKIRE AL B fEREDHAR (CT6)” « Tlkkik
BAREAR (CT4) ™ R BB 28 (CT11D) ™ K/ 2l B 1 REFR A (CT10) 7,
PM Il CO2 M RIBUSIK B, Rpyco, BRMIFEMI/ B AR “ BB A
(CT24)” “IKUg e blv [F) b B 3 7 AR R B R (CTS)” “oK e 28 v ) Ak 8 1 1
PIBAR (CT6)” “ TMLEEERFAR (CT4)” “ R ERER (CT1D”,
LAPs I COp PHAIZLRIKUL, Rpaps/co, BRI AR « il 58 BR A4
A (CT24)” “IKIBE MR BIR T EFRIRBAR (CTS)” “KIBE A b B fEk
JRMIFEAR (CTE)” “ TollEEBACHAR (CT4H)” “BRE M (CT1D7,

4.3.3 SRBARIR X RS HT
VT B M B AR TS P 52 S 5T 45 S T R s«
% 4-8 JRYBAT AL &-HE M B R VS JevlcHE B R BE 4 SRV

i1 Elsso,/co, Elsynox/co, Elspy/co, ElSpaps/co,

CT1 1.00 1.00 1.00 1.00
CT2 0.48 0.48 0.76 0.52
CT3 1.59 1.59 1.59 1.59
CT4 2.85 3.06 2.03 2.87
CT5 3.16 3.660 2.44 3.40
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i Elsso,/co, Elsyox/co, Elspu/co, Els;aps/co,

CT6 3.09 3.52 2.34 3.27
CT7 0.07 0.09 0.06 0.08
CT8 0.06 0.01 0.01 0.02
CT9 2.66 2.54 2.53 2.56
CT10 2.87 2.93 2.93 2.92
CT11 2.87 2.93 2.93 2.92
CT12 2.60 2.44 242 2.46
CT13 2.71 2.62 2.62 2.64
CT14 2.61 2.44 2.43 2.47
CT15 1.00 1.00 0.02 0.26
CT16 1.00 1.00 0.02 0.26
CT17 1.00 1.00 0.02 0.26
CTi18 2.63 2.63 1.74 2.50
CT19 1.45 0.33 0.15 0.50
CT20 0.26 0.16 0.13 0.17
CT21 0.26 0.16 0.13 0.17
CT22 1.47 -855.22 0.24 -622.02
CT23 -1222.89 0.17 0.13 -217.40
CT24 1.45 0.33 211.72 30.98

COEPRMEMEAEEEAR (SCR) (CT22)” “IRIEMIRHA (CT23)” —#H Xt
COx F HEHEVE L, AN T AR 175 B HE 1258 XS (Elsgo, /co, ~ElSNox/co,~
Elspm/co,~ ElSpapsjco,) ST AU A HEHIA .
MEls,, FIMEKE
SO, il CO, WHRIZARIKBE,  Elsgo, jco, BRIIFEARA “KYe 2 IR AL B i
ETERIRBR (CTS)” “OKIRZE A AL B fEl AR (CT6)” “ Bk EMLe
# (CTID” “ R A Z BB ReEAR (CT10)” “ Toll Rl HARBA (CT4)”.

80



NOx 1 COy W RIZBIKL,  Elsyox/co, BRI HE/BARA “KUe % b A ik
B AR IR (CTS)” “/KIZE R B ERIEDHEAR (CT6)” “ LikE
BEEHERBEAR (CTH” “EHREMBER (CTID” “ K2 BERBET REEAR

(CT10)”,

PM 1 COy W EIZLRK B, Elspy co, BORIFE M/ HAE «maitfi e b
AR (CT24)” “ EBUREApe SR (CT1D” “ K Z BB ReBR (CT10)” “28
DOARHR AT 3 K e BBHA IR (CT13) ™ @ RE UK IR AR A (CT9) 7,

LAPs Fl COx M FIZRURIKBE,  Elspaps/co, BNMITEH/EAE “ muchitpkAa
FAR (CT24)” “IKIZ I FI AL BIRTH ATESRE AR (CTS)” “IKe R & fa
SIRMBAR (CT6)” “RAMIREMEES: (CT11)” “ K7 ZBEMET R A

(CT10)”,

4.3.4 BArimGmHE A

B Tl A I A5 G IR BRAR AR e BEHE T 25 R R TR B 3
Tt/ AL AT BT eI A F 2 SR, R AT 2 BRD .

M T A — BOR VR 45 3R E , B CO2(41 kR CT22.CT23).
SO, (HIFk CT22). NOx (HIFk CT23). PM (FIEk CT22. CT23) A7k
A X [8) 43 ) 4-0.96 TT/kg~2.80 Ji/kg. -1734.76 Ti/kg~3892.86 Jt/kg. -1958.60 I
/kg~4395.16 TG/kg. -8673.78 JT/kg~4182.30 JT/kg-

MEREHEAKE , BAL ER-eq IHFA X [7]24-196.55 T0/kg~209.51 TG
kgo T “/KIe ML T BEIRE L RS (CT19)” “URIEAR MK HBEA (CT8)”
CERIENEZR RS OKIE) (CT16)” “HIENLZNME RS (4K (CT15)”
“HMERARST R AR (CT17)” AL ER-eq WRHFRA NG, HEMR, ZaH
Fed NSERT: KR EBRILE SRR (CT7D” “KiEmi%E S5 EF (CCS)
(CT21)” “FERAi S BB BOR (CT24)7 “ K8 25 1 [F) b B 388 17 A 3% b 3 e R
(CT5)” Hif7 ER-eq WHERA N IEE, HEm, Z6HTaNES.
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(e) ER-eq

B 4-10 KYEAT B4 e/ B BLALIS BB R A R ARSE EHEF (RMB /kg)

4.3.5 AR EHEEA L (MAC)

AR 1 RE Jal 43 Tt ) BRI Gkl AR B HE e 45 SR AR S B, 29l 2 |
£1%F COz2v SO2v NOx. PM F1 ER-eq [IABRIEHEN A (MAC) iR = .
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4.3.5.1 CO2 BN (G Br) VB A i 28

FAEME/AAR (CT1-CT21, CT24) [ COL R 12974 39,993.17 i t/a, [AINREASIRIGLHF AT 332.96 14 0/a, FERZTIREN K
ik as (CT20. CT21 45 COL P2 I ES ) o 15U CRUIRIT) FE/A A “ R A SRR A (CT24)” B COL HEE 110 13.57
Ji t/a, BEWEIRIFULES 2.91 1270/a, P35 COLMFFRARN 2,145.67 Ju/te MHILZR, IREEBBRIG /A AR (CT1-CT21) 1) CO2 B HEE /)
439,979.60 /i t/a, REWIRIFULRE 335.87 12T/, ~FH8 CO» IHFA9-80.95 T0/t, Ui BIVR BEBLBRIEHIFEHE/BARTE CO: WHRE S FIVR
HepA T BB S, 015 SRR /B AR CO BWHARR o %15 1t/ B o CO IHEE: /78 KA KPR AT ML A i 2R 77 (CT2) 7,
F COL JHEE 7174 18,604.53 5 t/a; HAAL CO2 A AR AR CEAAL CO2 YRR RS B ) 1IN “OK IR A AT AL BRI HE R 4t (CT19)7,
H AL CO IHE A N-956.16 T0/ts CO IRHFRUATAR (CO2 IR B i) [ “OKIATI RIS (CT2)”, I COp kHERLA N -

112.48 147G /a.
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FHE# )1 ta
B CT3 MWCTI6 WCTI5 MCTI7 WCT6 MWCT14 MCT2 MCTI2 W CTI0 WCTIS M CTIl
CT9 ®WCTI13 WCT20 = CT4 mCT3 CT1 CTs CT21 = CT24 = CT7

/

B 4-11 KPATILTT REIRHRIE M/ AR CO2 BALGLRR) IR HE A il £ 7
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4.3.5.2 SO2 BAAT (4 br) IeHE R A Hi 22

FAEME/AAR (CT1-CT21, CT23. CT24) SO JskHE#E /1414 41.85 Ji t/a, [FIRTREREIRTFUNEE 291.57 12 0/a, FERFTREM R MUK
#i (CT20. CT21 B4 CO = i ai ) o V5 4MiclE CRImIEIS) fil/BeR “UREBAEOR (CT23)” “msifi R B (CT24)”
(1) SOz EHRE 718 21.75 T t/a, AL SO2 HERIAA 20.37 Ji/kg, SEIL SOz HEE 14T A 44.30 12 70/a. FHELZ R, TR BB
Jia/FE A (CT1-CT21) B SO J8HEE 178 20.10 75 t/a, REWIRIFIL S 355.87 12 70/a, “F¥ SO IHER A H-167.07 Ji/kg, ViEABREER
BRI /B ARTE SO WA ST T EB NS, 1SRV HREHE/BARLE SO WA H A TEB MRS . S/ AR+ SO kHEE 71
BRI “IBEBBR AR (CT23)”, H SO I HEE 1108 21.74 73 t/a; BAL SO WHERA TR AL SO IRHRGE fm) N “/K e
ANV AT AL REVR T B R SE (CT19)”, HHAL SO R A J9-1,734.76 Tt/kg; SO IHEARAK (SO IHHRZE f =) KA “ FRIgAN
B oK Je k76 (CT2)7, H SO JkHE A K-112.48 1270 /a.
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B 4-12 FKIBAT NI IR HESE /B AR SO2 BALGLRR)IRHE A il £ = B
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4.3.5.3 NOx B4 (G4 br)JHER A i 2%

FAE /AR (CT1-CT22. CT24) K NOx JkHHE 71418 167.33 73 t/a, [FIRTREMEIRAFULAS 246.30 14 70/a, FE2 T REH KA AR
(CT20. CT21 14F CO2 7 izt ) o 15 Bl CRImiaeis ) Fi i “ 126 PR A JREOAR (SCR) (CT22) 7 “ A A8 kR AR R (CT24)”
(1) NOx YR 718 92.16 J5 t/a, HAr NOx JkHEREA N 9.72 Ji/kg, SEBL NOx JEHEE /14 H AL 89.57 {2 6/a. ML, RFELIE
Jiti/FAR (CT1-CT21) 1) NOx J8HEE 7178 75.18 Ji t/a, RefEIRTFILES 335.87 1. 0/a, “F35) NOx Ik A -44.68 Ji/kg, 1 BAIREE BLBR

/B ARTE NOX WRHEE JRIBHE A ST B AR . 48 /A AR NOx HEE: 778 KA “ R IR H R (SCR) (CT22)7,
H NOx JHEE /18 92.15 T t/a; HAr NOx JfHERR A S CHLAL NOx IR 38 B ) (14 “IK ek T WAk B TR B R 4t (CT19)”,
AL NOX IR A 1-1,958.60 Ji/kgs NOx JHERA T AL (NOx JHE s i) MR s B HoK R 2kl 288 (CT2)”, H NOx
ICHERR AN -112.47 170 /a.

5000000 —
< 4000000
=
5 3000000 -
CcT24
=~ 2000000 -
<
= 1000000 -
= e
= 0 /// V/4 y/4 CT21
o -1000000:! / /
CT1 29
-2000000 - c13 122
-1958595 HHEEEII: t/a
ECTI9MCTS WMCTI6MCTISECTI7E CT20 M CTI4M CT2 WM CTI2®W CT6 ™MW CT10®™ CT18
CT4 W CT9 W CTIIMCTI3™MCT1I W CT3 = CT22 CT5 =~ CT7 ™ CT21  CT24

Bl 4-13 JKIBAT ML BBIRHERE /B AR NOX BAAL (G4 Br) ik A= B 227 2
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4.3.5.4 PM 347G BR)BHER A 2%

FAE /AR (CT1-CT21. CT24) 1) PM Ik 712008 28.64 75 t/a, [EIRFEEREIRTFILES 332.96 1470/a, FE2TTREM RIILE
(CT20. CT21 4E COa /7 Ml ) o V5 GWclE (R3midis) fihiti/BeR “ B iR AR (CT24)” 1) PM JkHRE 7174 2.09 77 ta,
AL PM JRHRFA A 13.96 Ti/kg, SLHL PM IEHEE 7345 A 2.91 12 7t/a. MHLLZ T, WRERBRIE /AR (CT1-CT21) ) PM JHF#S
7175 26.56 7 ta, BeRIFIaR 335.87 {4 T/a, P14 PM JRHERIA J9-126.47 Ji/kg, Vi BHIREEBUBRIEIE/BARTE PM JHER /1 5 AR
RAFRH R AT HRARSE . &6/ AR T PM RS 78K KU g4 (CT3)”, H PM JRHEE 7128 8.91 /5 t/a;
2 PM A B A (B PMBHF R G B i ) BOA “ kT ARk AT ML BEVE A R 4 (CT19) 7, HBAL PM 8R4 4-8,673.78 Ti/kg:

PM CHE A A (PM AR A B ) 1908 FHRasloRn B oK R B0k =Rg (CT2)7, 3L PM ICHERL A H-112.48 120 /a.

6000000

4000000 /l
2000000 CcT21
-2000000 T3 cT1

-4000000

TR A: RMB/t

-6000000

-8000000 cT19

-10000000 PEHEEE T ta

B CT1O W CTS8 WM CTle MmCTIS ECT17 WmCT20 mCT14 W CT12 CcT2 M CT6 mCT10
CT18 CT4 CcT®e CT11 CT13 CT3 CT1 CcT24 CT5 LO CcTz21

B 4-14 JKPRAT LT BRIRAERE /DR PM BLAL (G4 B )R A ith 2 7~ 2 1
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4.3.5.5 ER-eq H.AL (11 BrR)EHE R A f 22

FAEME/HAR (CT1-CT24) ) ER-eq 98 HEE 71414 381.61 i t/a (CO2 15 38.87%-+ SOz i 11.53%. NOx 5 46.15%, PM (5 3.44%),
Al REAS FRAFUR R 204.92 12 70/a, EERTTREW RMLE (CT20. CT21 A3E CO» P2 i) . 15 AMHE RIS ) AR “ik
FEMERALIE JFEER (SCR) (CT22)” “IBiEMMEIAR (CT23)” “EaiAmiSbrAb R (CT24)” ) ER-eq A 7178 120.41 /3 t/a (CO;
15-0.32%. SO, 15 18.98%. NOx i 80.55%, PM (5 0.79%), FAfi ER-eq ilHE A A 10.88 Ji/kg, SZHl ER-eq JiHEE /147 HI A 130.95
f¢oc/a. AHEEZ TN, TR EE I Bk d it/ 3R (CT1—CT21) H) ER-eq i 7179 261.20 75 t/a(CO2 5 55.94%. SO» 5 8.10%. NOx 15 30.30%,
PM (7 4.66%), “F-3) ER-eq JikHERAA-12.86 Ji/kg, SEIL ER-eq JkcHENE 71 REE SR A3 IS &5 335.87 12.70/a, 1t BHIR BE BEBRIS I 15 e/ H R TE
ER-eq BHE /1 H AR A — MBS/ B ER-eq WHNE 18RIy “OKIBATIERIEA = (CT3)”, H ER-eq iHHE /)
9 110.08 /i t/a; AL ER-eq JAFSAEAK (BLAL ER-eq JFEas fe =) IO “/KIR Al af MRALREIRE BE R S8 (CT19)”, HHAL ER-eq
RS A -196.55 Ti/kg: ER-eq JHF A AR (ER-eq AL R femy) HD  FeJg0RI B oK P 246288 (CT2)”, H ER-eq WA
N-112.48 12 7C/a.
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IACHEHERLA: RVBIt

dEHEHF )1: va
mCT19 m CT3 m CT1l6 | CT15 mCT17 mCT14 m CToe mCT2 CcTi1z mCT10 mCT18 CTZ0
mCT11 m CTo CT4 m CT13 m CT1 CT3 CT22 CT23 CT5 CT24 CT21 CT7

Bl 4-15 K¥RATILHT REIRHERS M/ HAR ER-eq BLALGABR)BHE AR 22 & B
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4.3.6 FKYEAT MV bip R4 61 48 i/ BOR EL SRR AE RUR /NS

KVEATIE 2015 5 COy FIRS,
E L .
co,

1,400,000,000
1,200,000,000 1,170,000,000

1,000,000,000
300,000,000
DGOO,OOO,OOO
400,000,000
200,000,000
0

m 20154 FE G W 20254 T HE
= 20254 ) [A) i HE =

NOx

2,000,000 1.706,00
1,500,000

(3]

=
1,000,000 650 07

500,000
0 7,342

W 20154 FE kAR W 20254 Tl HE
H 20254 b AR AR

8,000,000
7,000,000
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000

0

t/a

G B HE R S P 2025 F HARHE

SO,

500,000
410,000

400,000
300,000
IS
200,000 92,002
100,000
0 8,339

m 20155F FEEHE R W 20255F FHE R
m 20254 [ el HE =

PM

1,000,000
836,000

800,000
281,092
600,000
<
=
400,000
555,603
200,000
0

m 20155F FE v EHE T W 20254 U HE R
m 20254F iy Ay HE

ER-eq

6,963,255

,585,467
,383,578

B 20154 3L v HE R i W 20255 T HE il
m 20254 1) [F) el HE

B 4-16 2015 FEHHE. 2025 E£HFEBHER. 2025 EWMAHHE

TE: RXEE O FEHER 48 BRI

B, R T R AR OR A TRl
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A LA, 2015 4E CO2. SO2. NOx+ PM. ER-eq I BEEHE 2 BN 11.70
¢, t/av 41.00 Jj t/a. 170.60 Jj t/a. 83.60 /i t/a. 696.33 Ji t/a. HRIETM 2025 4F
KPRHEL =R (13.36 12 ©) F1 2015 FRBATIHBRE, 5 2025 45 COz.
SO2. NOx. PM. ER-eq L HAEHE 208 11.71 14 t/a. 41.03 5 t/a. 170.74
Ti t/as 83.67 i tla. 696.90 Ji t/a. 24 Wit/ £ A 2025 41 CO2w SOz NOx-
PM. ER-eq B FEIEHEE 715354 3.51 1¢Mi/a. 39.20 Jj t/a. 165.01 Ji t/a.
28.11 Jj t/a. 358.55 Jj t/a. FEREUARIIPMEHFESITE /AR SS, BIRZE PR AHE
W15, 2025 4E CO2. SO2. NOx. PM. ER-eq TMFEBE 2514 8.20 1Z t/a.
1.83 Jj t/as 5.73 Ji t/a. 55.56 Jj t/a. 338.36 JJ t/a.

2025 4F 24 Wit/ A AR > 257 ) ER-eq ELEEV FIVRHEE WL R B, T 5%
H 1) ER-eq BELEE W FIHEE 11 670,563 t/a, ZEHHEE N 1,348,948 t/a, JFRHA
BN 56,608 t/a, BERLRTF N 299,055 t/a. Ak A 2,203 t/a, Kumikis A
1,208,090 t/a.

1,600,000
1,400,000 1,348,948
— 1,208,090
1,200,000 ECO2 mSO2 mNOX EPM  mo
1,000,000
800,000 670,563
[+
~ 600,000 B
400,000 I 299,055
200,000 56.608
: 2,203 .
0 I -
% & & . A
-200,000 é’é“‘& v&@% F@\ %%%0 ﬂy(ggig(# %&\
?% Mifé\ @(3* e%/ )%» )%)
N S
$ ¢’

Bl 4-17 KIEATIE 2025 SEEH/BAR TR ER-eq E I FRHEHE /1

2025 4 24 BUEH/AA T A ER-eq Z56 P FIBHEE 77 WL R I, T 206k
B f) ER-eq BT FIRHEE 114 699,759 t/a, S5 N 1,417,857 t/a, JEEHR
BN 92,449 va, BERGRFE A 399,791 t/a. RImMIARA 2,174 va, RImiHI5 A
1,204,116 t/a.
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5 §Mgk. 7K BITIE CGE-CIMS #5547
5.1 4847k CGE-CIMS 1 45 B 450

5.1.1 RBATIV R BAE R AR TS
F4 CGE BRI LS B, 2017-2050 4 Ff R AW P~ & 790 45 51 L& 5-1.

12.00

10.00

8.00
S 6.00
4.0
20
0.00

BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2
2017 2020 2025 2030 2035 2040 2045 2050

B 5-1 2020-2050 FEAHNF=BETNL R
M 5-1 ATLAE
(1) AN~ &: 2017-2050 “EHAR], BAU If55CAIBRBLUE 5t T FRE AN &2
YRR, 2020 RSN 10.20 12t (5 2017 SEHEK 22.69%), 2025
EFERAT AN 8.45 14 t (B 2017 F3EIN 1.68%) A 7.91 4 t (5 2017 4Fb
4.81%), 2050 FEF=EHIN 6.70 12 t 40 (8¢ 2017 k> 19.41%) F1 5.75 14
(8 2017 FEk2b> 30.87%), FHoHt 2050 FERBLE = NN 5 BAU 1 St
14.22%.
(2) AT EE= i ERR T S
OBAU 5% N ABABUE 5N, BP0 & LS AW &, A 2017 421 9.32%
Bz PR R 2025 FE1 30%- 2050 fE[1) 50%; AT SR TRE, BEAE R
PR %, V&G REE R T, AR Ak i A Pkt — 4, 2025
FERUEFE <43m. FHPEF<450m’, BEHL<35Sm?, FHIP A <40t BT
1152030 4 50<<He P 288 <119tons 1B H 178 2035 4F 450 mP <SP 28 #1<1200m’

o

o
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H AP R <49tons IB T3 -
@5 BAU 15 A0, BBUE = FXE-—FE= S, KRB (nRie=
EE>6.25m MEFAF>3000m) HIAE =21 5 g A 1 mE .

5.1.2 PERAT IV REIRIE %
2020-2050 FEARERAT AR« HL 777 2 T 45 SR LK 5-2.
8.00
7.00
6.00

5.00

4.00

3.0

2.0

1]
0.00

BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2
2017 2020 2025 2030 2035 2040 2045 2050

(a) WRHEHFRE

fZt
o o

o
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4,500
4,000
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3,000

2,500
2,000
1,500
1,000
50

BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2
2017 2020 2025 2030 2035 2040 2045 2050

(b) HAHERE
Bl 52 2020-2050 F4RBATILREIRTE B WL R

{Z.KWh

o O
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M 52 AT DL H:

(1) BAUES T, EMBHIER. S50, BRBEPILRERT, ek
APV LI SRR D, 2025 FEIEAR . BT SRR TN 4.65 12t A
3,536.43 14 kWh, % 2017 £ A8/ 25.03%F0 11.59%; 2050 £E5ER . 1
B BN 2.25 12t 1 2,104.22 42 kWh, £ 2017 55k 63.64%H1 47.39%:;

(2) BRBUE SN, BERAT IR R - HL 9 o B35 /NI R B, 2025 AR
L9 R4 N 4.35 42t A1 3,313.09 12 kWh, % BAU 1#5 543 k> 6.40% A1
6.32%; 2050 “FHEIR . LTI PR 53008 1.93 12 t #11,805.30 12 kWh, % BAU
15 50 D 14.23%1 14.21%.

5.1.3 TS HHK
2020-2050 FFANERAT Y. CO2 AR5 G AR 45 5 WL 1K 5-3
MK 5-3 ATLLE

(1) SR EIG KR, 2020 FEEAT VR = SRR R S5 Y H R
WA G, 2020 4F CO2v SOz NOx. PM HEE 73708 14.79 14 t. 48.38 7 t.
82.04 Ji tv 51.40 /i t, Zralbt 2017 4E3EK 7.19%. 7.77%. 10.88%. 4.79%; #H
N[ 2020 4E ER-eq HERCE A 711.17 5 t, % 2017 1K 7.58%.

(2) BAU 15T, 2021-2050 “E[AI7EMBEHINR . 5 tiih. HoRMED 3t
FITERR, AT bl = SRR R S5 R HE R B 88>, 2025 4F COs.
SO>. NOx. PM HEBE 44 9.33 12 t. 29.64 Jj t. 52.61 Jj t. 32.82 Jit, 433
Et 2017 SEHIE 69.10% 71.02% 67.59%- 63.07%, FHN[] 2025 4F ER-eq HEX
BN 448.66 /3 t, i 2017 SEHIE 32.13%, MENRTTER KB CO2 15 78.33%. SO
5 7.56%. NOX i 10.60%. PM 5 3.51%; 2050 £ CO>. SO>. NOx. PM HEjil
B HIN 426 12 t.13.01 5 t.23.98 J3 t.18.12 J3 t, 43 I HE 2017 SEHIK 69.10%
71.02%- 67.59%- 63.07%, FHM ) 2050 4 ER-eq HEE N 205.88 Ji t, % 2017
IR 68.85%, MHITK TR KA CO2 7 77.94%. SOz i 7.37%.NOX 5 11.57%.
PM 5 3.12%.

(2) 5 BAU 150, BrBifs st F AT i = SRR R S5 R He i
Byt —5HI, 2025 4 CO,v SO2. NOx. PM HElCE 4514 8.74 /20 27.77 Ji
W, 49.25 J3Mi, 30.74 J30E, 735tk BAU 1% 5 Hil ek 6.29%- 6.28%- 6.38%- 6.33%
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FHRLIF 2025 4 ER-eq HEE N 420.40 75 t, £ 2017 “EHIUK 36.40%, M HIV8 5T
BRKE CO, 1 78.20%- SO2 5 7.49%. NOx 5 10.82%, PM (4§ 3.49%, # BAU
& 53— B HI 6.30%; 2050 4F CO2. SO2. NOx. PM HEjitE 47N 3.66 12 t-
11.15 J3 t.20.57 Jj t.15.53 Jj t, 43 7tk BAU 155k 14.22%..14.29%. 14.24%.
14.29%, HHMHT 2050 4F ER-eq HFilE N 176.58 Ji t, 1K 2017 F-HlJk 73.29%,
MHIE DTSR CO2 (5 77.89%. SO2 i 7.33%-. NOX i 11.61%, PM 5 3.17%,
B BAU &5tk — B HI 14.23%.
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in & 20
‘ | : ‘ |
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B 5-3  2020-2050 FE4RERAT I CO2 FIRS 5 Yk PRI 45 52
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5.2 KPEATIL CIMS BRI 4 B0
5.2.1 KETVRBIHEEEARTS

G CGE MERUAILZE R, 2020-2050 4 [E K P47 b 2kl = 5 KAy g F
RN 54,

16

V-
SN

8 : I|||

6 ||||I

2
Ollllllllllllll

BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2 BAU SCO2

=
o

HRL B (ML)

2017 2020 2025 2030 2035 2040 2045 2050
m A T-72:8000t/d LA L ® A 3:5000-8000t/d () A F-7%:2500-5000 t/d (&)
® A T-14:2000-2500t/d () m Al EE2000td () AR PplE] b B AT 7 3
m B [A] A B TS U L RINEIP N =EN7 3
B 5-4  2020-2050 FE/KPEATIL AR T F ML R
ME 5-4 B LB H

(1) BRI E: 2020 FELARTES ST 2R B “Hita” SR EMILFRM
IKENR, KIEER B SIS, 2020 477 EIEH] 15.20 12 t, %2017 488N
8.57%; MJEZ MR ER R, BAU 1E SRBRBUE SR RAT 2k}
B EZP B, 2025 4F BAU 1ERARBUE S T8N 13.26 14 t A
12.96 12, t, 43 5% 2017 £/ 4.59%H01 7.42%, FHorb 2050 SERRBL 5 T 2R
ERIEHEEFIRD 2.97%; 2050 4 BAU B S MBBUE R FF=8EN 7.00 12 t Al
6.11 12 t, 73 H%E 2017 £ 50.00%F1 56.36%, Hidt 2050 SEBRALTE & K #E
PR SR> 12.72%.

(2) RS

(OBAU 155, KJe 2 W [F) A0 B A LZ ) & B g 4 v, B 2017 521 5.66%
FETEE 2030 £ 30%A01 2050 £E11) 50.07%; Hi B T4 = 2 1a K AL R g, 2025
- 420000/d (55D BAURHTR AR 27 58 ik, 2035 4F “2000-2500t/d ()
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PR T A7 SRR 1T “8000t/d DA B R T2 ;R R A e KR A
K, 2050 FEiT4 7 EE A 43.44%.

@15 BAU 1S ARLL, GrBE 5% KV 25 B[R] 40 B A 7 o Lo ik — B4 e,
2025 4EF1 2050 SE505H1A 32.51%F1 56.32% (43515 BAU 55425 2.51 ME
U 6.25 ANE YR HTALTE 8000t/d BA E R ELAL = i CO HERURE BR A A
BORIITESRS, 2050 FERBLG S T T E0GE Ly 44.66% (B BAU 1542
=121 NE D,

5.2.2 JKYBATIVREVRIE 3%
2020-2050 /KPR AT ML IR« FE 778 B Tl <5 5 L1 5-5,
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MK 5-5 iTLLE H

(1) BAUEST, EMBIHIR. S, SRBEERSLRER T, Kik
ATV . H T R B, 2025 AEBER . LI SRR N 1.45 12 tee
A11,791.98 12 kWh, %8 2017 F53 58> 7.66%F1 8.10%; 2050 4k HTIH
w43 N 0.74 12 tee F1 924.85 12 kWh, ¢ 2017 453 /D 52.95%H1 52.57%.

(2) 5 BAU T 5ARLL, BRBUE 5 N KA R o7 9 B3 — 200
/b, 2025 SRR . LTI R E Y B9 1.41 42 tee 1 1,736.68 12 kWh, % BAU 1%
AT k> 2.76%1 3.09%: 2050 AEIERR | FL IV B B4 il 0.65 12 tee F1 805.47
1. kxWh, % BAU 155707l 11.77%H 12.91%.

5.2.3 KIRATILIG JeHEK
2020-2050 4FEKPEAT M. CO2 AR 75 G HETBIII 25 5 WL 1& 5-6.
M 5-6 AT LAE H:
(1) BAU f55¢F, EMBHERR. g5t RIS MILEERT, Kie
AT VR = SRR S5 R HE R E B B>, 2025 4F CO2. SOa. NOx. PM
RN 9.77 12 t. 12.27 J5 t. 107.22 J3 t. 18.29 Ji t, 43 HIEL 2017 SEHIE
9.50%- 27.85%- 16.23%. 47.74%, FHNH) 2025 4 ER-eq HFE N 497.77 Jilli,
#2017 FHIK 12.74%, MHAIETTERKFE CO2 i 52.50%. SO2 7 6.86%. NOX (4
30.10%. PM i 10.55%; 2050 &= CO+ SO2. NOx. PM HEE 43 5N 4.89 12 t.
541 Jit. 5026 Jit. 491 Jit, ZrAILk 2017 SEHIIK 54.71%- 68.18%- 60.73%-
85.96%, FHMLI 2050 4 ER-eq HFBE A 242.81 /5 t, % 2017 4FHilyK 57.43%,
MEETTHRKFE CO2 1 67.09%. SOz 1 3.72%. NOX 5 24.98%. PM /i 4.21%.
(2) 5 BAU 150, BrBifs st R K IRAT i = SRR R S5 R i
Bt —5HI, 2025 45 CO2v SO2. NOx. PM HEBCE 437N 9.49 14t 11.73 Jj
tv 102.72 Ji t. 17.45 Ji t, 705t BAU 5 5 HIK 2.94% 4.39%- 4.20%- 4.59%,
FIRZFR 2025 4F ER-eq HECE A 481.38 /5 t, b 2017 4EHIk 15.61%, MEIETT
BAKKRE CO2 i 54.85% (4 BAU it 2.36 MHSAD  SO2 i 6.23%.
NOXx (5 29.88%, PM i 9.04%, # BAU 15 5tilt— 5 HI 3.29%; 2050 4= CO».
SO>. NOx. PM HESE /3 5HIN 4.29 12t 4.55 T3 t. 4234 Jit. 477 Jit, 433tk
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BAU 15 Hk 12.20%. 15.89%-. 15.75%- 2.88%, AHM.[{] 2050 4F ER-eq HEHE:
N 211.31 i t, B 2017 4EHIE 62.96%, MEIETTEAKKE CO, 5 67.38% (4
BAU 542/ 0.3 NE ) « SO2 /5 3.65%. NOX i 25.11%, PM (5 3.86%,
B BAU 5tk — L Hl I 12.97%.
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