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Efficient inter-provincial spot market trading method for large consumers
based on accelerated path search
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Abstract: In the context of promoting direct participation of large consumers in China’s inter-provincial electricity spot
markets, this paper proposes an efficient trading method based on accelerated path search to address the heavy
computational burden associated with transaction path search and matching calculations. First, an improved graph-
theoretical model of transaction path with composite edges is proposed, along with an inter-provincial spot market
matching model characterized by enhanced path representations, effectively capturing the features of large-consumer
direct participation in inter-provincial transactions. Then, an efficient transaction path search method guided by
transmission channel weight parameters is proposed to reduce computational effort by avoiding paths of low importance.
To assess path significance, a selection strategy based on the modified K-means clustering algorithm and the change trend
of total path weights is proposed, ensuring that the identified core paths have significantly higher importance than the
pruned ones. The proposed method is applied to the trading path search and matching process. Simulation results indicate
that the proposed method greatly improves the efficiency of path searching and user matching without affecting spot
transaction outcomes.
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Fig. 1 Schematic diagram of transaction network model
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Table 1 Weight information of core path

- -1 AN E A TN -GN AN

RS BIEoG BCEST BT /%

il 1-4 0.1435 03012 0.0216 43.60

T 1-2 0.1422 0.2992  0.0204 43.69

Wi 1-8 0.1455 03015  0.0629 34.62

Wi 54 3-4 0.1455 03185  0.0224 4157

S1 432 0.1455 03226  0.0224 41.01
T 3-8 0.1465 03215 0.0233 4131

Wi 5-4 0.1230 03000  0.0224 36.24

Wi 52 0.1434 03033 0.0234 42.87

T4 5-8 0.1442 03012 0.0234 43.48

Wi 81 1-99 0.5140 0.9330  0.1540 46.21

FT 8 1-98 0.6060 0.1172 0.2540 38.34

S2 197 0.5680 0.9350  0.2520 46.27
Wi 21 3-99 0.6490 0.1066  0.3490 41.84

i 15 3-98 0.8420 0.1302  0.4490 46.07
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Table 2 Total time of path search calculation

Y5t M1 Fi M2 i
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S2 593.74 264.38
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Table 3 Number of path search results
g BOEWAR MIEREANUE M2 BREEHUK

AR 14 6.05x10? 52
AR 1-2 8.02x10? 57
AR 1-8 1.14x10° 68
i85 3-4 1.041x10° 69
S1 T 32 1.226x10° 70
3-8 1.217x10° 50
AR 5-4 7.21x10? 39
52 1.224x10° 83
R 5-8 9.44x10? 38
T 45 1-99 1.2448x10° 102
AT 81 1-98 5.4268x10° 47
S2 T 1-97 9.6192x10° 145
A5 1 3-99 7.2313x10° 74
45 £ 3-98 3.2090x10° 125

x4 S1 MIRAXZHRERER RMAZIFFHET)
Table 4 Transaction results of S1(arranged

in matchmaking order)

WRAEH T T " A% i 55 " Az
= . =)

s xof s o Xt Hi's
MWh Eikel MWh

W 28-827 85 30
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1
1
1
1
1
1
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1
1
1
1
1
1
1
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1
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) 27-820 83 30 1
13- 15 2-1 30 2
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Wy 155 2.1 30 2
o7 43 30 1
W76 85 30 1
W58 43 30 1
W 2222 43 30 W56 45 10 2
8- 10  2-1 30 2
Mo 11 2-1 30 2
M 10-% 12 2-1 30 1
M 118513 2-1 30 2
M 12-% 14 2-1 30 1
MWy23-9 83 30 2
W24-%17 83 30 2
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