55 52% 552 1 LA R Vol.52 No.2
202441 H 16 H Power System Protection and Control Jan. 16, 2024

DOI: 10.19783/j.cnki.pspc.230692

TR LCA BRHER AR RN & 1S 2 AR o

*7]‘(%1’ g{"‘t&fﬁ'l’ fé}_}ﬂ:.;fﬁl, }2‘:';7]‘('];5_2, ﬂgﬁﬁ/&la ﬁtlﬂ‘\'}}]ﬂgl

1. P RIFREFAZEFR, FH FM 450007; 2. BRAEYE & AHNEJEL E4Ed NG, 7T 3EL/E 463000)

WE: NSLIUH ) RGMREREDE B s, - H—FhH KB Ay BT (life cycle assessment, LCA) 1) faf XU
GAEEIERAL R ERRL. e, BRRE TR RS, WS ABB I, MRB . BEREREN
RN AAEIZATRESE . SR8)5, G8H LCA J7 53 il SUN AN IR Re R R IR 2 SUAHEG, 45 & Ra8 Syl
BALRAS Gy AT B . B, R T AVEMIRIENS, ar DA & VR B R S A B /N H B ()5 e S 13 )52
ITHRAGKERY, R BGER) Shapley {HI2X A GRS AT L. BB, Fritiiia R T HIK R4
ITHEEAS . WD RGN E. A HAERIEHENE, AR RGEMMETIIKRE.

KRR A VN et tr SRS RBREDE: oud Shapley (A

Source load bilateral cooperative game scheduling considering LCA carbon emissions
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Abstract: To achieve the low carbon economy of the new power system, an optimal dispatching model of a source-load
cooperative game with life cycle assessment (LCA) is proposed. First, considering flexible and dispatchable flexible load,
this paper builds a cooperative operation framework of source-load dual side with CHP units, gas boilers, electricity to gas
and other equipment. Then, the greenhouse gas emissions of different energy chains in the source-load dual-side are
analyzed using the life-cycle evaluation method, and a carbon trading cost calculation model is established by combining
with a carbon trading mechanism. Finally, based on cooperative game strategy, a source-load bilateral cooperative
operation optimization model with the objective of minimizing the total cost of the source-load cooperative alliance is
established. The improved Shapley value method is used to allocate the cooperative benefits to members. The analysis of
the algorithm shows that the proposed model is conducive to reducing the total cost of system operation, reducing system
carbon emissions, increasing the amount of renewable energy consumption, and effectively promoting the development of
a low-carbon system economy.
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Table 1 Basic equipment parameters

ZH B EEEE
KHENLAINZ B/ MW [100,400]
CHP B P\ /MW [0,300]
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EREA R S, /MW [10,60]
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CHP #0280 e 0.4
IR R R B 0.7
P2G 4 17,0 0.6
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H A AT 4 5 R EL 1, /OT/MW) 200
WM y./(TT/) 120
TR e Ll Ay 0.1
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Table 2 Carbon emissions and quota coefficients

g/MWh
fig A HOR R LRI
UL 1.3030 0.798
R 0.5647 0.424
MR 0.0430 0.078
etk 0.0860 0.078
fifife 0.091 33 0

3 WHUTESERIR

Table 3 Measuring parameters of carbon emission sources
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Table 4 Comparison of carbon emissions and solar

energy consumption rate

LN TR/t FMIEHE/%
1 7392 245
i 2 7550 14.3
i 3 6742 10.5
15 4 7191 3.0
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Table 5 Cost comparison of each unit on both sides of source and load

Fi7
(L5 Cy Cas G C; G Cyp Cpr Cy JSY5'%N
1 116.8 444.5 0 88.7 68.3 758.6 2235 0 1700.4
K 2 123.8 394.5 12.8 90.6 39.9 761.2 2235 0 1646.3
3 102.1 4313 0 80.9 29.2 728.1 2235 2.7 1597.8
i 4 121.8 353.6 19.2 86.3 8.3 730.8 223.5 2.7 1546.2
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Table 6 Cooperation income distribution
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(5N EDP LA JEYI%S
1 706.18 994.22 1700.4
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Table 7 Improved Shapley value method for income distribution
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Fig. 2 Non-cooperative electric energy dispatch diagram

1000 -

KHLTh% CHPHITHE [ ] A
900 - ek it [ R ok
ool [CJPacuh BAEAETS L —e— SCBR A
P
700} el k‘**‘
= 600 7—_,*1__— B ™
z o L]
X 500_‘?*——;;’_7——_———_
= 400+ M B mIRIRE
RO NS N R
200 B ]
100 I
0 - 1 1 1
00:00  06:00 12:00 18:00 24:00
i %)
(a) 53
1000 PES cupzhg [ R
900k PN o G B
P2GII WA TT L —e— STRR S
800 - " ==
700 A el
600 | NP e 7 I 5 5 o N
2 soo RIRmEERANEHHHES = il IR
5{- O v’? - AHHCL L INhe
£ a00p SRR = HAH
300 -HH[ L LI
200 - . BINi=
100 H | -
0 L -
7100— 1 1 B 1 1
00:00  06:00 12:00 18:00 24:00
It %)
(b) 14

E 3 &{FEREEEREE

Fig. 3 Cooperation electric energy dispatch diagram
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Table 8 Comparative analysis of mode 4 results under different proportions of flexible load
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