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Carbon emission rights allocation model for electric power
based on blockchain technology
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Abstract: The carbon dioxide generates during the power production process exacerbates the greenhouse effect, and in order to achieve
emission reduction, limits are set on the carbon emissions of electricity. In order to solve the problem of insufficient fairness in the allocation
of power carbon emission rights in this context, a power carbon emission rights allocation model based on blockchain technology is
constructed. In this study, firstly, the carbon emission units of the power company are divided into blocks to form a blockchain, with each
block containing 11 indicator information of the emission units. It calculates the weights of 11 indicators and combine them with the total
amount of carbon emission rights to obtain the initial contract plan for block decentralization, specifying the carbon emission rights that each
block can receive. Finally, it sets the optimization objective function of blockchain smart contracts from the perspective of fairness, uses the
smart contract optimization algorithm in blockchain to obtain the optimal solution of the objective function, and obtains the optimal allocation
plan for electricity carbon emissions rights. The test results show that the allocation scheme obtained by the proposed model has higher fairness
and is more reasonable for the allocation of power carbon emission rights, which proves the effectiveness of the proposed model.

Keywords: blockchain technology; electricity carbon emission rights; indicator weight; fair degree; allocation model

0 3|5

TR FRL A 77 A K ek A =, B LA 4 T Jk g 14
SRR A LR L R U RTE T A R
% ER S L R, 7 T R I T R S R
RSN e G NIRCE I D) || N ¥ s AT AN TRUBES
IR, 76 REVHER R R 3 i F AT BB AR o T
IR, b B RO 1 4 WO S S ) i —
BRAHERORL , J5744 S S, B F R FE R T [ B P —
SULERZ D IIRUR] o BRI  RE I 2 F K — AR

# RATRA B R e WA A5 AR E AR B (5100-202118566A~
0-5-SF)
WAS B #:2023-12-11

134 | Techniques of Automation & Applications

BRI 3B v g A7 i S HET A ) i A o BRI P
B PEICIE NS NI 2 X AR A 3 BRI BURAT T, % A
REMS SR L 28 W MALAR ) B ORA AR BIRHE TR B AR , %) ShRE
AR ARBRHE I L DI BRBE T g

FUAT, SR T RRARR N 20 BEBE TS A AR 2, IR Z L KA
FH RN AR T ST 00 B R 51 B R S R X
— A R 5T, 7E i — Wy B I A CRITIC -TOPSIS 3: i
SE T BRAHP R 86 73 BL T 58, 155 — B BOR AT — 0
SE MRIIR 70 BLTT SN VI UG I R B HE TR e R AL i
o F b eR R MR L 205 0 A B 2R X 0 8 23 e 5 S8 R4 T
etk A BG5BT o XIS e LB ST
HA T PRI BRHE A 9 23 B T 3% (D 5235 F R DEA
J7%) WSt B BRI A, SRS A1 55 RO A AR



ITEILSEEHRAR

(EnfcRASNIA) 2025 G55 44 55 10 1

Computer and Communication Technology

FUIK P 7 325 1) 53 IO ORISR, , R 3k PR 5 3 1R L T2
HrEEsE

AL G RTABITELR, 48— T T X BREEH AR
HL BB B2 o 15 Sl A RIS, S B HE AR
14 11 30 BCANAE BE5 T A RIS 4R A — R i B, i S
FESE BRI R B HE RO o3 BE AR 1932 7T

1 BABRHEMRN S BRI
TRHEBO o3 Be A2 45 — AL HE AR R 43 B 45 H2 )
Az e & HECAL B3 AR L AR SCHE ST ik A
BRI, 5] A DXEBERE AR . X B H AR & —Fh T 14 43
IR A 538 el 138 5 h k5 T AR
o AEARBETE AR 8 v 128 T4 B HE R 43 IR R —
A, A R AL T A A HE A 1 AL B
T DX B 4 AR i 5 BB B L BIL T, AR B8 45 ik HE R B
HRE S, B 3 IR R A, B A B B0 o
BCr 3. fJa il P2P ML L T RIGH AL S 5 GY
B X I B Ba T KB BE A 29, S0 HL T Bk HEK
B AHC . AR SCHT T 20 BB RS () HLARHEZR 25 4 an 14 1
o BB 1 ATA, FE T X SR 19 43 B AL A BT LS 43
=34y, B HE A A X B | X BB R A 2 T
R XA, R RS = AN AT RIS
! m‘ﬁu\

‘Ii[ii%zl lg%nl

+
o K A 2

| mienyy |

| AR | [HRANT

R |
B1 XERARNBAERRS EEIEREH

1.1 ETHRHAME R a0 B KR E

BEHE ORI & H1 73 I 7 2 MK B8 25 HEJCRAL Y A
TEOLA I I3 — A 25 B, HE HEA FRRHE AR 53 FiC T,
SRR IR R 45 B A R B B ZEAK
WEFErR Ao 0 A BRHET B B A S R 2 1

®1 BHBBEMHERERR

HhR HhR I

T 82 R R R E 5 R
GDP i E[E R

UNEE e NACECET

Lok o8 NADEETN
HEBAHHE 5 1L NAGERLR
BV GDP REIRIAEHE NACECE7
LB RBAHOCR ARG
AL ] VAR ECE

B B NACEEE7
BURATARE AR ECEA
MRBRE AR KT UL

REEFR | A5 B 0L 1) K00 5 i X e 4 i 45 4

B2 1 A AT HE R A 1 A £ B B 3 45 A IX Bk 2l
e, BRI — P DR EE, AN1A] 2 s, FER 2 P
A DXBRARR — A BRHE AL, 725 BB HE AL 2> B
HELL X SRR

X1 X He2 XHen
[X Bk X B3k X ek
— 7 {H —» TR {H — LEE s —»
] 1) 8 IR} TR RF [
B 5 BHLE FEALA
Merkle Merkle Merkle
X e X5k X e
3 82 B R A BRSO T3 sk AR e HE TR i3 B R B O
GDP{fi GDPfif GDPfH
UNSE- S PNEE 3 PNEE§-
Tolk &g Tob@F=E Dl s =g
JEBRBL AT TEBERELARKT BB AKF

B2 XREEHUTE

L2 EXROGWNHIBEATE

1 VAR — AR AR AR 2 i 1Y, PR B HE T
FURA LRG0 LT RIS 2 A 454 X B i Bk
WA B VR 28 XS ) Bt Wl iR e AL G 29 T 56 AUk
AW

PRI REAEXIERGERGAPIEA o M XS
SRR T, A XH R R T 1 A8 R R, i
HA =1d),ay, - ,a,) ,i=1,2,,n,

SB2 WHIEWEEA =(q),.,,, W

1 1
a, =t ap
A:(a‘;)n.lzz . .'. ) (1)

L
K, o) REEEE | DR j R PREUE .
HB,I WA P o HTICE WAL,
Emds bR A AR N
. a]i - minaj
e (2)
maxa; — mina,
U LE L Iy R RN W
max a; = a;
L (3)
max a; — min q,
3, b AR A XS AT AR PR A 5 max q, |
min a, 73 HCFF j AMEFRER M S ME ™ .
WRA ISR R,

>~

QNV

(4)

Techniques of Automation & Applications | 135



(EnfcRASNIA) 2025 G55 44 555 10 1

TEILSEERAR

Computer and Communication Technology

b == | (5)

Ao, o ARFE AR BRI BRI b AVES
JAERRI T
SIS JFEASHR 2 A HIE R 5 B

S (b - b) (b, - b)
d;, = TI B - (6)
Y (b =) (b= b))
o, 4 ARESS | AN AR S kSRR I
RS 2B b AR i KA b SRR 19 T ik 4010 %K
{5 b, IR kAR,
HW6 kR, B
B=3Y (1-dy) (7)
ef, BRI SRR g
BB K MRS B D
D; = ¢B, (8)
HBS L i K SRR w

D
w, = (9)

J 1ZI‘D;

S| JFEAD XA BRI A RHER . B

¢=Q;M (10)
A, QIR RHE BB R B 5 ¢ IR i A KR BERS 43 51 1Y)
R
1.3 RS UEHAR

TESEIR A X BRI UG AU | 3 7 BRI T B 1A 5
() B bR, BEAT B O B AL L AT S P T 3k
BB HAR AR . i X BB RE S 211k H
bR EREC, B

mnc=;[1-iqwuﬁ»] (11)
s, 6 T4 I He S BRHECRE F1 15 57 4 0 5 1 i
FUMOZE; 0 1856 X R 7 R £ 24 P 4 7 19 I e

ks o CRTHAMRIR 55 {1 SR 54 B WA AL
B G RN, VLA, T B A RHE RO e
TR TR

kS B IS B A TR 9245 A

;qi=0
> =0

a‘; > 0 (13)
R4 B 1 29 SR SR A0 AL B A R 5, 1) IX et v i) Y

(12)

136 | Techniques of Automation & Applications

RES 20 SR IBURM R o SRS FRANT -

1) WERMES ARG S R

2) K DX BRI 2 1 0 463 B HETEASAE R 00 0 A, 4 4
TERIRE,ICH ¢ = 1¢' a7, ,q" |5

3) XFBER A ' q7 g BT TR D 5

4) ML) T8 5 A 09 H AR & 8, 320
G=1G",G,,G"};

5) #&i 6 = 16,67, 6"} iR/ B AR R EUE
Gmm;

6) ¥ ™ HIE MR IR EA R G AR B R
G TR, 4 6™ HORES, R 6 Ut 6 R 6
I, PREFAAL 5

7) X AT AR T SR 5

8) TR AT ALAAET AL i H A R R/
(ELX A, 45 B X B AU T3 58 5 15 U [ B0 R (4) .

LTS, TR A R SE BT X ) i A OAR J Bi
SR .

2 SrELAREIR AR
2.1 WHERERHER

DAL DXIRAE 5T X i 5T X P 6 4 A B HE Jil P
A7, PR R4k 4 AN KB, BN X A 4 B e HL 3

e 3 Frs o

B3 #IRRRBRREE

2.2 XRIEHNE
MREGATIE 1.2 FAYAIBETE A, TR A DX b 2%l
RAR PR AL, R BRI A R LR 2.

R2 RXREFNER

Ei=n X1 X2 X3 X4 4

Fish Bk e 0.6542  0.5345 1.2482  0.5478
GDP {i 0.2348 0.2156 0.2865 2.2485

INEE S 4.8764 0.7842 0.5894 0.4856

Tolk = 0.2152  0.2262 0.0186 3.0428
TR THAE & L 1.4863 3.7084 0.0148 2.8455
B GDP RRUEISAER 0.3785  2.7848  0.6347  4.4982
SEEMHELE  2.4854 2.8485  2.4452  2.0418
AETRLE Y 2.7851 4.4852 0.2275 0.2963

e HE R 0.8645 2.7852 4.3244 3.0248
AR 0.3154  3.0249 2.2485 2.8452

B A AT 0.4866 0.2478 0.8785 0.4845

2.3 AR BT &
TR HE R i 2 10 000 t, M AT AR 2 (10) 3155



TEALSEERAR

(EnfcRASNIA) 2025 G55 44 55 10 1

Computer and Communication Technology

A XBAERS 7 B A I HER AL , 5 R AN 1E] 4 P o

10 000
8 000

;EH( 6 000

“lunn

IXH 1 X2 XER3 X4

B4 BHAMNAIGRS AR

2.4 REHHBNSEAR

MR 1.3 T4 AR 58 A, AR B X — H A bR
0, A A X P b i BB 15 29 U030 SR U DL i, 7521
AR BT 56 o 5 UL IR N, S 5B B, A1
Ba 2 o i il I s ik A DEA J7 ik 0O R] — A4
HIFFE X A X R EA TR HEAL S I, K5 ey U A 2 A 7 SR 4 2R
VRS HE o BLTT 58 LAGE S 23 AR SCHT IR FE R4 1 1) O
AT I HR I 3,

®I REBHAMNSEAR

AWIRES X1/t K2t K3/t Kedn
ARy 2415.62 3121.58 2825.23 1637.57
BB WAL 2225.66 1807.25 3632.48 2 334.61
ik 3502.12 2478.55 2365.98 1653.35

EM DEA Jy3: 147274 1587.58 5248.63 1691.05

2.5 SERRFTLE
BT EIRR 3 B BRHEBA 2 BLTT 58, TR A R R
BT B3 BO A1 BE IR 45 Rt A7 0T He 23, 4 R an
SHne IS dal LI, S8R 2 o i 2l s s
i R DEA J7 350 0 N AR BN 73 BT A B, PR 585
LA RN 7 BUTT ST B B iRy, UG 2 T IX R BE R R
BT I3 B S R A B TR T AR SO TR A R
1.0

0.8 F

= 0.6
<

SR

0.2 F

AR HR s Ptk FRDEA
JiiE Sy Irid:

BS5 SRaFEMEE

3 HRIE

FL 7 RE R AR 7 R B — LR HETE TS Y, RHR 23 9 A=
7 AT R AR EREE L RSB, e, A A E]—
BLAEIR IR o SR, B AR RO, 7™ AR Y
R A AR AR, X AR 85 3 S0 5 4% A1 522 M), A
Ko WSRO, 9 5B EIHE, 45 L3 Be B ) Ak

U+ B o AL, BT — R T X BRBEROR 1
FIRHEBA I FERER o IR SESR T WG o BT %, 2R
Ja I X Bk b AR BE 5 29 SO RE XTI aG i A T A
IR AR TR FE Ik AT 1 R IR 5 B AL 45 o A
Ty 523k R DEA J5 35 19 00 Bo 25 R BEAT IR L, 3
T BETT SRR S A, A T I T AR R 114 73 PEAICR 2L
FAE R TR A R SR, AT A — 285 T
MBS BINAIT S BB H AR e s L% 8 17—
ACAABE A7 A — 2 B R BRAE , R R I 75 24 R X — [
R TFE— 2 I o

% 30k

(1) P, Wz, B, 25 BRI R A S m b s by
[ & A AR IR R S LRI [T o [ A ML TR 274, 2022, 42(19)
7074-7088.

(2] WEZR, WIrst, SChe, 5. LT H GG AR SIEMBEE S
Ko SR B ARG AL, 2021, 45(23) . 1-1L

[3] Wifh, HE. T+ M RE U DX Bk i ) e HE AR f) 5 i 52 by 1Y
[J]. RGERIZEH, 2023, 32(1) : 64-72.

[4] wRESR, E£F 0k, ™R, 5. “XUR” BAR T4 908 i sk
O P B BOBE iU [ ] et 5 s, 2023, 39(7) : 168-173.

[5] Xligde, EER. ET Pk ME A DEA J5 ik i AT BEAL S e HE
AR ER BB SEL T ]. P E R, 2020, 28(9) : 209-220.

[6] skify, BRutE, SKH, 2. KXUEEHOR T Z B A B )
B S ERILT]. s P54k, 2022, 59(7) : 114-121.

[7] 35K, By, BRIRSE, &% 2T XBUEEHOR [ i1 Iy BRHAEUN S
Sy gHLRET SR T IR A dhfe, 2021, 45(12) : 1-10.

[8] ¥Bok, mabse, BAMIRK, &5 JET I X sk B9 BUN B8 M 5]
IR BHESNE T —— A & W B SE 5 T 7 I [T ] A 4R 24,
2022, 41(10) : 1071-1084.

(9] FeWimg, Euk, i, % FET XYHEHAR B AT 5 G A R
AL EESRIE [ T]. By A sk ik &, 2022, 42(1) . 109-115, 132.

[10] FR¥AF, XU, 000, 45 FET DXCHREERR ARIM A 15 DL E
SR R AR R [T e, 2021, 42(6) : 17-28.

[11] Eth, HMEE, BEET, % ST IR A R X SRR
ZER[T]ITEYLTRE, 2022, 48(6): 11-23.

[12] JE20, WeRok, XICEE, 4. JET XPBEROR I gk Al
oA SCREIRIT R BRI SR [ T]. g7 LB A, 2022, 16(11) : 46-54.

[13] Ahmesk, £, EHR. 3T XY R HeD ME RESC 5 5
Rl EE SR I FE (T ). Al 5403k, 2022, 59(9) : 100-110.

[14] #fh, £ XEEEGESMEBREAII]. A3ifiiR
5Rif, 2023, 42(11) : 184-186.

[15] W], ROHE, SRR, & T XIREERSR S RRIRR SRR
DL (). Aedbr Sy R 2224 ( A AR B2 AR) , 2023, 50(3):
67-80.

[16] ER&0, MGT5r, EAE2, % ST XHeBERBR B IR i 7 A
AEFMEZRMAITE[T]. i RGP S ], 2022, 50(21) : 99-107.

AR A1981—), F A+, HAR AN, AFAT &8 )
A A F R RATEE RS RBIRS .

Techniques of Automation & Applications | 137



