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ABSTRACT: As the “dual carbon” goal has been
upgraded to a national strategy, coal-fired power plants are
the top priority for carbon reduction in the power
generation industry, and coal-fired power plants are facing
a huge challenge in limiting carbon emissions. Using the
method of bi-level programming model, this paper
established a low-carbon coal blending optimization model

for thermal power units by considering the combination of
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carbon emission quotas for regulatory agencies and coal
blending in power plants. The upper layer is the goal of the
government management department, which seeks to
minimize the cost of emission reduction of power plants
under the given total carbon emissions. The lower layer is
the goal of the power plant sector, pursuing the
minimization of coal blending cost and carbon emission
cost. The chaotic particle swarm optimization (CPSO)
algorithm was used to solve the model. The calculation
provides a certain reference for the allocation of carbon
emission quotas for regulatory agencies and coal blending
for power plant operators, and has good application value

and guiding role.

KEY WORDS: carbon emission quota; bi-level programming
model; coal blending optimization; chaotic particle swarm

optimization (CPSO) algorithm

0 55

“RRIBUE L B RTT AR AR VR SR IR
AT b AL R 2 S, i F R AR D B R TR
L PR REIRAT ML I AL 47, R 52 B T N R 1)
st HATRE & s 2R — R ES
PRHETSCE S i 1 RE PR A A R E T MR
R E R CO, EEI5 QL —. BEHEB TR
FIASWT 3G 0, RIS AR th ORI E, R
IBRIGE 2 — DR T MR HL | HE TR R A B S
FEXUBR” BRI R 3T, R iR e e
(RR=ZIR CRCE 8

FeHEB ke, RIS 2 A mdt AT RIS, DA £&



156 BrEghss: BT REMRIKBRHERL T BT

Vol.44 No.2

BRIy KR Iy B BAK I 2R H
PR 3K, IR B AT DUAT Rz 75 G HE
SR, AR ORIk 3 B b A e 75 oK, b A se IR
2T BRGNS B RIE TR A
FEMRBERAVE I HARTE LA . Wu 88 N1SR 54
] MG AT A F R ECLL, 456 T Ma Mm% .
A R AN B R T7 9%, B DR TG AR A 2k
FEHARVE s 2 2R 55 NP LRI S 8900 H b
SR S e 22 VE D9 B AR BB IR R 5
HARB I B FE B, SEB ALl HFEHAD
18 RO B2 1) D7 IS 1 & T R AR A Y
BT IEAT AR IR R REBC A A . 5 2 A PR
ENGETEME. R 22 S 2 MEHK,
g R EL, R E AT 2 His I 100
Shih 55 AN SR A« BE I RAS AR HEBOR
AR HE B 22 3L 2 HARHL S 2R AL,
PAOCALHEBOE BE R B ARBCHE AT . £ S il A1
K K YE SRR SR SO 3k | S A k4T
BAREREIE, K2 BI04 J7 306 il By &% Gt
ITIRACE R, SRS BE BRG], EREDS b
BRI A PR RIER, JF BB kel
m A, HATRTE . KT AN T G
VORI AR R HEFS SRS R i & SR R R
K SCHF IR BV ST 1 8 0TS B A T A
R, IR LR RS AT B B bs, X e B 7
et AT T OREHESE . AR i
Tt i 55 AR

CAAE S B KA AL (R F 50 A 25 18 1 B — [ R 5
HE, WA, )R ERREE
SR, FESEPRIZE R, B8 BRI BTG G i R
i, A 2R mAHRE, Fenl2BUG & B
M5 ZEAMEHRRAHR. flin, #r24
JR R S Y A M TS G R AL, i EL ) A
B SR A . 1O S5 SR TP 7 SRS fO e A
Jilk,  RERG IR 2 FhiG B HE I R Ik B AN [
) 2 5 2 8] FR AL AT

PR, AR SCORE XU H0 R A58 8 i N BE 5 %
o, FEMRBRA RS, BRI B BT A T
B HETSCHE A H AR T 38 SR IR R A B ME, th
PRI ER TR LR & A /e, S

) f AP i R, O 51 ON TR UKL T AR AL
(chaotic particle swarm optimization, CPSO) % %
RARZIUE I RIERY, Gl By a7 4 BN 5% £
BRI RE R TT %, B Refeiids ) BEAT RS
LIRS BE o

1 XUEARIETIHELE

FEHE BB R QI R, BUF A L
FIATEL )RR TR B S 5 . 1T BUMN & LA
MTRAE SRR i B —E R &=
B2 T8 A L) IR A ey, X S 2
FLJ R C O A 7 T R B D HE R SR . FRL )RR B
JRFAET B AR ] ) R SRR A 3E 24 AT IRRRER 45 08 R LT
X, AR A RN AR, B e ok
SCWAEURE BEER T, {3 BURE B R i
PR SRS, JFxt E g 1 ik R BEAT B . X AR
AT T5 A B A R 2 AW IS, E
BT i IR TT 58, IXHARIB =
Ay, H AL 1 R

PR
TR HETBALBLAR(B)
T HE BRI LA 7 %

! 1

" i I
R JZBiR PG YA i
| | PALERRRE R,

LR ERZ
(BUFE ) IR A R N

B XUE SRR
Fig. 1 Structure diagram of bi-level programming

model
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Fig.2 Flow chart of CPSO solving bi-level programming
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Tab.1 Single coal database
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