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Abstract The distributed power market trading model can effectively alleviate the problems among market entit-
ies such as privacy problem in the traditional centralized trading model. However, there is still a lack of distributed
trading models that can maximize social welfare while ensuring the benefits of market entities and the safe and
stable operation of the power system. Therefore, a centralized trading model with the objective of maximizing so-
cial welfare is constructed, which considers the power grid line transmission security. Then, it is equivalently decom-
posed into a distributed trading model that maximizes the interests of each market agent using the Lagrange multi-
plier method and dual duality theorem. On this basis, two distributed trading methods and the corresponding solu-
tion algorithms suitable for different scenarios are designed, and the grid security cost is used to influence the de-
cision-making of market entities, thereby ensuring grid line transmission security. Finally, the effectiveness of the
two trading methods are verified based on simulation analysis.
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Upper and lower limits on generator output for
IEEE 9 bus power system in 2 distributed
trading scenarios (MW)

Table 1

R G1 Gs Gs
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feE T ’
rﬁ F/ 1 min 10 20 15
PG, 0
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15 2 )
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#2 2MamAALLEER T, IEEE 9 15 sl I R
FME AT 5 R EBRANR R (MW)
Table 2 Upper and lower limits on flexible loaders’
demand for IEEE 9 bus power system in

2 distributed trading scenarios (MW)

FAE AT Dy Ds D¢ D~ Dg Dy
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I 2
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Table 3  Upper limit of grid line power flow for
IEEE 9 bus power system (MW)
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Fig.4 Comparison of social welfare obtained by
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Table 4 Comparison of the trading volume of market
entities obtained by the 2 trading methods (MW)
) e VAiiE:N
Gy 155.374 155.376
Ga 97.747 97.747
G3 126.912 126.918
Dy 59.998 60.002
Ds 50.010 50.007
D¢ 90.007 90.007
D~ 60.006 60.006
Dg 50.009 50.006
Dy 70.012 70.006
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Fig.5  Residuals of the solution results of
the 2 trading methods
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Table 5 Comparison of iterations and computation time
of the 2 algorithms in IEEE 9 bus system
- Hik1 Hik 2
BARRE THEIRSE] (s) BEARREL VRELIE] (s)
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Fig.10  Residuals of the solution results of the 2 trading
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Table 6 Comparison of the power flow in the 2 cases of
the IEEE 33 bus power system (MW)
léjzl%ﬁ PLPF, case 1 PZP F, case 2 PlPF max
1-2 189.22 190.36 250
2-3 145.40 78.52 250
3-4 136.56 98.60 150
4-5 58.56 56.30 250
5-6 258.55 168.56 200
6-7 59.87 43.69 250
7-8 25.21 8.96 250
8-9 62.17 56.18 250
9-10 32.74 32.80 250
10-11 62.15 57.71 150
11-12 16.12 15.23 150
12-13 30.06 34.89 200
13-14 51.10 40.55 250
14-15 218.53 188.37 200
15-16 39.89 22.97 150
16-17 101.01 59.95 150
17-18 165.36 137.69 150
2-19 74.80 60.84 150
19-20 95.37 87.90 250
20-21 212.80 183.99 200
21-22 61.00 68.73 150
3-23 58.97 60.04 150
23-24 45.51 37.73 200
24-25 75.72 43.37 250
6-26 145.70 155.01 250
26-27 169.74 125.79 150
27-28 243.25 188.26 200
28-29 135.98 97.89 150
29-30 14.31 32.59 150
30-31 34.64 44.72 250
31-32 43.94 44.88 150
32-33 140.00 122.20 150
21-8 122.87 99.63 150
9-15 87.32 65.97 150
12-22 120.66 156.98 200
18-33 35.62 40.33 200
25-29 158.77 142.65 200
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Table 8

Comparison of iterations and computation time
of the 3 algorithms in scenario 1

AR AR UKL PHEI A (s)
SR AT A 458 162.2
F-ADMM 262 96.5
Hik1 402 158.3
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Table 9  Comparison of iterations and computation time
of the 3 algorithms in scenario 2
FEAT IERIEL THE (] (s)
JE A0 A 395 149.8
F-ADMM 218 80.4
Bk 2 86 32.6

N BB AL R 1 — R A AR A 1 8, AT A O
W3 34853 mIST R RS B &R 5 A < BTk Il
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HEER 24— e RE LR AR R, JFH, 8
WA 2% 22 5 45 FIEAT R, R UE 5 H A . 1 22 4
A, RS ORIE HL X 26 2% A% A 22 4. R oA R
flR L B SRR, AN SCHE H — 5L T W I 4 A%
a2 A (PR St 1) 9 AT IAE 5 073 SO L) SR i B
%, FFEARZLSELT, X 2 FhEER R EE
BT TXTER . )5, 2T IEEE 9 75 SR IEEE
33 WRHEIIRG, WA IRE WM A 5 ik &
HOR AR FEBAT T 236 N0 H, BRAIE T AE A A
Ty W T FL P 2 B A i 2 A TR B L AR A 3K
T Gy R NAZ 5 T3 1R AR B A AT g Ak
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