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Research on multi-energy power dispatching method based on carbon trading
and green certificate trading
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Abstract ; The proposal of the carbon peaking and carbon neutrality target has promoted the transition of power dis-
patching to low-carbon. In response to the problem that existing multi energy power dispatching methods are diffi-
cult to balance economic and low-carbon aspects, a multi-energy power dispatching method is proposed that consid-
ers carbon trading and green certificate trading, using a dual layer model for high energy consuming enterprises to
absorb obstructed wind and solar energy. The upper level model is constructed with the goal of minimizing carbon e-
mission trading costs, green certificate trading costs, and system operating costs, while the lower level model is
constructed with the goal of maximizing profit increment for high energy consuming enterprises. The upper level
model is solved through the improved Harris Eagle algorithm, and transfers the obtained data to the lower level
model, and solves the lower level model through the improved particle swarm algorithm. The feasibility of the pro-
posed multi energy power dispatching method is verified through case analysis. The results show that the proposed
method can effectively balance economic and low-carbon aspects, with a total system cost of 3. 3508 million yuan
and a carbon emission of 1 358.02 tons, which can provide certain assistance for achieving the dual carbon goal.
Keywords: carbon peaking and carbon neutrality target, power dispatching, Harris Eagle algorithm, particle

swarm optimization algorithm, high energy consuming enterprise
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Fig.1 Multi-energy power dispatching

system structure

2 HBAOREERE

TEANZS W] FA BEPRFE A L IO (7 51, SC AP
T — 2 R 5E B MR IESE 5y 19 22 RE VR AL A
JE 7 1, 8 2o i AR B A b T B 52 BEL XD B XUZ
B, b JERR ARRHE O 58 5 A (SR UE S8 5 JAS
MARGBATINA ARy B, B2 AR DL e
AR Al A B R H AR
2.1 EEAER

EIR O R AL 4 KR b DGR FL | RE IR
ML A— B, e KOG AN, RS
TSI HE RS 5 A 58 5y AR Rl 2 G A7 bl
B AR HArta

1) BRHERCRE S 5 A

BRHE S Ty AR DA A L HE TR e B,
TERR T MG S BE A, I T BC AT, n] 85 00, s HE
W AR f, (1) B

TNy
fi = Y pre [ z_} 27 (71,i (Pg,i>2 +72,ipg,i +')’3,i) -

r N
=1

> P ] (1)

t i=1

Ay, Ay o R HE AR 28 5 (A s P
R KAV i 7E ¢ BB AR IR DIy, vy Y N
KL @ BIBRAR R EG N, KL T i
FEJAR

2) BEIEAE 5y A

BRIEAE Ty WA & H Ak 5 P Z [ 3R T A

y quo



%63k H3W € Al
2026 £3 A 15 H

5 L %

Electrical Measurement & Instrumentation

Vol. 63 No.3
Mar. 15, 2026

PR RR . BRIESE Z) A f, i (2) Fis

2 s = 2 Pl 24 P <00 2 B
fz: B ;, B
SED IR WRITD WNEED iR

(2)

A R A, 20 50l D T SR H A SRAE N A% 5 0,

SR FAE REVR O AR R A P, i o B 2 R A R TR
BITH AR P oA o B 20 H RSN €7 4T 5 Ar Ay BE B
(] [T

3) RGBT AR

RGBT WA 2 8 B i [a) 9 RUE 3 Gk R
vl FEREE AT KL B AT AR RGBT AR
ﬁﬁwtw>ﬁﬁ*

22[@ +b P!, +c, (PL)] +

szzpr"“ppzzpyk‘*PZ‘P‘ (3>

t=1 j=1 t=1 k=

K a, mq%ﬂﬁﬁlﬁk%MQm%ﬂ%m%
ip, o, p. 230 R RCHL G AR R BE 12 AT A
ESVE
T bk HARER IS B, B L B X = A H AR
VAT INEEAL B | SOAEAS F el an=X(4) iR
minF = f, +f, +/f; (4)
B AR B A (77 B — e A AT 2R,
SCH R BRI B R S T R AR Ok
PR FEL i i+ DI 2 TR B 1A 5 i R 24 AR FEL R
DA KL iy DR S, =l (5) i
0<P <P,
O<Pk\ﬂpk
E.SESE, (5)
soc,. < Soc, < SocC,,.
Pyinin S P S Py
Arbp R P AT e B BOXHL T % )
Kﬂmﬁ%mmi,wﬁphkﬁwﬁtﬁﬁﬁﬁ
R LT R IR T N i B RS DR DN S
Hoh o BB BE L B /D 6 B R IR K % BB SOC, |
SOC, . .SOC,. 5y 510 W Brfr RS oy FUIR A e
h@ﬁf%%ﬁ TN =Y AP\ N o' R
B kAL @ A/ NI K i TR
2.2 FTEREA
T)EE I LA R AR RE

Ak I BFFEXS G, Al ]

s A B, n=(6) s .

maxAP = AS - C, (6)
o AP S R RERE A M () I 1S £ 5 AS Sk Y B
i Co AU (A RE T N DR A
PriHAE) o

R AR A A B R G R 3
LYy A5 AU [ 29 5 X (7) s

0= Pc,t < Pénlax,l

0<T,, . <T..
Kb Py P, ﬁﬁﬁnﬁ&%%%ﬁﬂﬁ%@

SRR T6 o0 T T o 770 ¢ BB
1 FE BB A MY I Y B ) R AL
3 fREIKRAR

R R LB AL S A | AR A Sy A
MRGIBAT WA TAR N H AR 8 SR A3 R 2 0%,
ey EEL B O S A A SSOKS B R S T T I A J
FH TR AR S ZRE R 388 o el %) iy L 0y 8 3k oK A
RJRBRICTT R 2R L RE Al A i
KN BAn R R B AN &)z B sK
fif Sk EA WSO A 5 T S 90 A AN A5 3 0o gk
(PR F R SRR M T R 200
3.1 LERMBE X

AR T B AL A B A 2R
HRBETT SR S BUDE AL, FEALHE =R
Oy AR S BRI R

DR GELEN

X —aoh AR o P R SR S R A, X (8) AN
(9) %N

t+1 ot
X; = Xrand

(7)

_rl‘x,}aml_zrzx”a q=0.5 (8)
-ry(L, +r, (U, -L,)),q<0.5
(9)
sl Fl w20 N FIBERHL AT EZR AL ¢
JEILE sy ry ryory 0 =1 BYBEHLEG ~, AR
U BRI xR 0 O B AL AL U,
L, 7300 AR 2R ERRFTER
D%ﬁﬁﬁ
— It AR AR 6 R BB T 4 J) I JRy 3 ) e 46
b 51 AEE%ﬁD*E(IO)%Eﬂ*

Ezzm(yr—) (10)

P E, WIRYIvI ik iR RE i E O 3 W) ik B a6 Al
Y HE R Jﬁmﬁﬁﬁm 0

t+1 t t
X; - (‘xrabbil _‘xm)



%63k H3W € Al
2026 £3 A 15 H

5 L %

Electrical Measurement & Instrumentation

Vol. 63 No.3
Mar. 15, 2026

3) Rk Itk

X PRI b 3% fE i AR AL - PR R
BALE (0. 5< |E| <1,r=0.5) WA (|E|<
0.5,r=0.5) Wit PoEMfep i E (0.5< [E| <1,
r<0.5) kPR A0 O RS ([ E | <0.5,r <
0.5),

e U Sl A I RE R E A - S
L S0 R RA =z T i) W e L B AL, S8 BG4k
[l R A

H TR R RE AN ™ 4=, 771 2 REEFN 43
A AN I 5 S ) R T BOR ik J57 1k 22 71 5 Bia N ) BB A
(B, SCREIE T S ) 27 2 LTI R 47 22 43 728 S5 SR g
X HHATIAL

1) Sz LAk

TE d AR RS WG MAER «, = (2, 2,00,
x,) FSCE N &) = () 0, -+ ,x,) , W (11) iR

x, =r(a+b) —x, (11)
e HEEHLEL, (0,1) 50 Fl b R A f KA
I/ ME

SiiEURa S WEA ik e Ak i P VA (N
AR AR A AR = T R B i

2) 28 3 G AR

X i e DA R AT e 07 22 0 A8 S, R
BN T, = (12) PR

X, =p s (%, —x,) +p, o5, (x, —x,) (12)
Krfp, Bl p, WBEZREs, Fls, MR R, .
x, xSRI ST R LRI

VI BT A2 A2, P S B J5 i AT
A SR B, AR R AR (A FT REVE , 56 R
3.2 TERMA®

BB R R B X 2 H bR ARt 248
A R B R R B U I YA S (K 1 4
[0 (1) i, 305 07 P e o A B P 3, B R 48 R
=X (13) F=(14) i

v,(t+1) = wv,(t) +c,r,(pbest, () —x,(1)) +
c,r,(gbest — x;(1)) (13)

x(t+1);, =x,(t) +v,(t) (14)
Krie, Ale, 2T, (0) Flo, (1) 5305 A0 E:
AR CRL 0 kX 0 R ) 50 W IRPERCE, (5B
RORET18 R A8 3B s r, A ry S BENLEL; pbest I
gbest 73R A AR AN 4 Ry e

pelil

B R B, 5 B A R BRI A, X i
—[a, $ T — ARl R TR

1) BHERCE R4

w R, 2R R, o BN, Jo R R
o A EAE, AFEBORERIE . I, 5 LA AT AZ AL
L, 7E AT 58 2 R 1R (0 BEK) | IR WD a &
R (0 BN, 00(15) B
| pbest, (1) — gbest |

w=A- (15)

% . LZ; (pbest; (1) — gbest)
XA WAER T, 2l 0. 01, N kLT
Bt RS HTIEACUREL; pbest, (1) F gbest 4353 A 24 Hij
MR JR AR

2) Wi

S Ak A i i DR SR I A 2T R
FIECK ¢ BN o, NER A JRAE R, A T B A R
TRARARL, J5 ALK ¢, BN ), IR Ry R4 22, 42 5
AR HERGIE , 0= (16) FI(17) B .

t

Cl(l + ]) = clmax - (clma‘,( - Clmin) T (16)

t
cZ(t + 1) = chzlx + <62max - chin) T

o, FERKIERIREL )+ Conee IR F 2T
T3¢ 0~ Comin W IC/NZE 2T T30 BT Y T AL
3.3 BRRMRAR

R BRI AR HE T AL S AR SRAIE RS S AR
RGBT T BUAS S A E bR 2, 38 2o ole it Ay iy L
s oK A 2B A BT A B DR
ROGAZ B PR B i 25 T IRkl 2
LAY DL FE e Al A1 3 6 55 K R H A, 3 ) ek
WP RERASK A TR BIRLR AL BRANE .

AR AL SR B S R DA fi
REIR 25 F1 AL B30 5

R 2 W IR A 24

AR 3. ad 2o el g Y e B AR R i R
LAY

AR 4 R BEAUE R T B AR A, E B ARE
THEA BT DR A O A2 B 4

AR S T MO R R OR T R A

R 6 3R B IE AU E N ) B DL BEAE R

Bl 2 Frs AR K A R

(17)



%63k H3W € Al
2026 £3 A 15 H

5 L %

Electrical Measurement & Instrumentation

Vol. 63 No.3
Mar. 15, 2026

Ik

AR S0 B B H
*ﬂﬁ%ﬁﬁ*ﬂkjﬂiﬁéﬁ%

| smsgmmt |

‘ i 2o A L A B
R bR

frtipi
B IRA
Y

CEE

y
T 5 HLAL R 3 50
FAAE B

| MR TRk T A |

frgipiy
BRI
718

| AL R
!

B2 BAKMRE
Fig.2 Model solution process

4 HEIERSHH
4.1 HA A

RIS UETE R AC & TR UE 2 5y 1) Z2 R U6 L )
PR EE RS RIVERE | SR FH R IX T e VR S b AT T B4
3T, BRGEHKE (1 4Y) DGR s (1 A4) (i hE
WA (1) CKEALE (4 A) LR R IR AL Rt B e
(%11 RESHWER PR,

k1 R%AHK

Tab.1 System parameters
ZH HifE Hf
L BAS Z 5K 30 —
AR AAS R %K 40 —
it eI L T % 9 MW
fitt RE B L Ty 12 MW
KH T -4 Fe R 470 -470 - 340 -340 MW

0.0020 -13.15 =750/
0.0012 -12.31 -800
0.0023 -15.55 -600/
0.0031 -16323 -500
0.000083 -0.74 -20/

KHL 1T -4 SRR

PEH T — b 2% BRI HR R M 2R UE Y 2 BE TR
TIVRPERERY il i 22 UG5 SRR UL OR a1 S
WAL SR, LB 3R 2 foR . SEPR i)
W B B LA 3 B (SEBRI T TR iZAE
TR .

PR S 4
Tab.2  Algorithm parameters
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Fig.3 Actual wind, light and load output conditions
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Tab.3  Optimized dispatching results

for different scenarios
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Tab.4  Optimization scheduling results

of different algorithms
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when each unit is in operation
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Tab.5 Optimized scheduling results

under two conditions
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Tab.6  Scheduling results of different solution methods
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