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Abstract: The deepening of power market reform has introduced new problems to the field of power system planning. To
cope with this change, a power system planning method considering the uncertainty value of planning and the game of entire
market factors under a market background is proposed. First, an independent system operator (ISO) is introduced based on
the analysis of the overall interests of participants in the power market, and the planning model of transmission companies is
constructed from the perspective of market operation. Then, the location and capacity of the generator set, transmission
line expansion, and distributed generation (DG) operation are taken as decision variables, and the game interaction mechanism
between market participants is analyzed. A multi-agent game planning model based on RO theory is constructed.
Simulation results based on the IEEE30 system verify the effectiveness and correctness of the proposed method.
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Fig. 2 Dynamic game interaction among market entities
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Table 1 Related parameters information of power

generation planning new power supply

BRI AT 7 8 12 19 21 30
LRI /MW 10 10 10 10 10 10

BRI AR A TG 120 135 155 125 140 137
WA/ T 0.035  0.038  0.036  0.059 0.058 0.063
P NAEIE ) 043 058 06 05 0.6 045

#x3 BAKAPHEIREDGHHESHER
Table 3 Parameter information of DG units in the new

construction project for large power users

WAL AT 1 2 3 4 5 6
PUAHAMRI A E/MW 5 5 5 5 5 5

MR A T L 125 135 140 128 120 155
BB /I 0.035  0.038  0.036 0.059 0.058 0.063
HBEENMERES%E 051 053 048 058 053 0.56
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Fig. 3 Schematic diagram of planning results
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Table 4 Planning schemes of different market entities
by various methods

PSR TT %

ES NI ok

R 7(10), 8(0), 12(0), 19(10), 21(0), 30(0)
%2 WEAXFET AEREXSHIER E NI T 2(2). 6(0), 16(0), 28(0), 32(0), 35(2)
Table 2 Related parameter information of transmission GIVAPN 1(5), 2(5), 3(5), 4(5), 5(5), 6(5)
planning new expansion line Ko 7(10), 8(0), 12(0), 19(10), 21(0), 30(10)
WA SH/(t/km) (©/km) ) HIBR/AE - 2(0), 3(5), 45), 5(5),
- REL T 7(0), 8(10), 12(10), 19(0), 21(10), 30(0)
! 74000 025404 380 20 FH3 A 2(2), 6(2), 16(2), 28(0), 32(0), 35(2)
2 81000 0.2+0.4 450 20 41 100, 2(5). 3(0). 4(5). 5(5). 6(5)
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Table 5 Comparison of simulation results obtained by

transmission companies in case 1 and case 2

Jigt
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Table 6 Comparison of simulation results of power

generation companies in cases 1 and case 2

T
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BT RACS BEACE Ue

1 2450 44 887.34 317 745.74 270 408.4
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RO BIERHA CS BN €S Rk U
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Table 7 Comparison of simulation results of large power

users in case 1 and case 2

Jize
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2 0 0 10609 815.19 9 627 388.63
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Table 8 LMP at peak load of some nodes
Jt
T 1 2 3 4 5 6
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B2 2303 2234 2332 2382 2301 2565
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Fig. 4 Comparison of inflow power at peak load of

lines in case 1 and case 2

gE LATIR, AEIRIE R P EEA ST AT 3
BRI, T DLEORUE FE ) R G nT SE 1 )
NPT &2 58 AT,

3.3.2 MR FE A 5] N RO FHS (1) 05 B 4> My

1) Hy LA ]

B A FIAE S 2 A4 3 b ) B AR
ANUIER 9 FizR.

=9 E=H 2 XM 3 himBE AR NELSRILR

Table 9 Comparison of simulation results of transmission company in case 2 and case 3
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Table 10 Comparison of simulation results of power generation companies in case 2 and case 3
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Table 11 Comparison of simulation results of large power users in case 2 and case 3
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