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Study on security pricing of power system preventive control

CAO Wei-bin, SONG Yi-qun
(School of Electronic and Electric Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Based on traditional dispatch model, this paper considers contingency security constraints and constructs a new model with
preventive control. The preventive control security pricing concept and nodal price calculation method are proposed through analysis
of Lagrange multipliers. The model price reflects different nodal values for system static security. A case study of IEEE-30 bus
system demonstrates the rationality and validity of strategies proposed in this paper and provides an effective method for coordination

between power system security and economic operation.
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Tab.1 Generation data of IEEE-30 bus system
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1 1 120 30 0.04P+2

2 2 120 30 0.035P+1.75
3 5 50 10 0.125P+1

4 8 55 10 0.017P+3.25
5 11 30 10 0.05P+3

6 13 40 10 0.05P+3
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Fig.2 IEEE-30 bus test system
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Tab.2 Dispatch result for generators in all 4 cases
155 Casel/MW  Case2/MW  Case3/MW  Case4/MW

1 41.87 41.87 47.77 41.36
2 55 55 61.74 54.08
5 21.4 21.4 23.28 20.88
8 25 25 38.87 32.55
11 135 135 18.22 27.02
13 135 135 18.22 32.20
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Tab.3 Operation and security assessment in all 4 cases

BATHI AR EE
($/IMW + h) b A
Casel 494.72 " piiBuA
Case2 494.72 " piiBuA
HLZH 4 Hehes ke 2k itk 6-28
Case3 547.62 7 PR, Zii 27-28 WiFF 51k
2kl 22-24., 24-25 R
Cased 638.25 b4 BiiBuN
itk 36

Bl 3 45t AN RSsSB4 o 2 4 Bl
RGO, AEIEWISIPIRDU R, B39 B2
LA PRGN 05 Ak
BRI, iy EER R R ) DL AL TR
Wb N IR 2 A 2T, R L R A R A TSI il
W WTUESR], KNS AT KR A
RELHIRAR, KW T)— 5L 7 A SCE 1%
RN e R G RGBAT IR 22K, Wik
HLTE 72 R 0% A 7oA AN AL I < O S R 25
o4 T H AWML Pr A

800 T

7001

6001

5001

4001

3001

24 PN ($IMWh)

2001

1001

160 170 180 190 200 210
RGBT IMW

3 RAREEMEHEBRXA
Fig.3 Relationship between security cost and total load
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Tab.4 Static security price index and its components under
contingency

2k 27-28 Mgl 4 HABTIAR iy 4 il

R kS ] i) GAMNKE]

($IMW < h)  SIMW=-h) (/MW =-h)  ($IMW - h)
1 0.023 -0.072 0 -0.049
2 0.023 -0.073 0 -0.050
3 0.025 -0.069 0 -0.044
4 0.025 -0.068 0 -0.043
5 0.021 -0.076 0 -0.055
6 0.020 -0.079 0 -0.059
7 0.021 -0.078 0 -0.057
8 0.020 -0.057 0 -0.037
9 0.000 0.000 0 0.000
10 -0.010 0.042 0 0.031
1 0.000 0.000 0 0.000
12 0.064 0.019 0 0.083
13 0.064 0.019 0 0.083
14 0.082 0.036 0 0.118
15 0.095 0.049 0 0.144
16 0.032 0.029 0 0.061
17 0.002 0.038 0 0.040
18 0.058 0.046 0 0.105
19 0.037 0.045 0 0.081
20 0.025 0.044 0 0.069
21 -0.031 0.069 0 0.038
22 -0.037 0.077 0 0.040
23 0.190 0.109 0 0.299
24 0.319 0.190 0 0.509
25 0.319 0.496 0 0.815
26 0.319 0.496 0 0.815
27 0.319 0.691 0 1.010
28 0.020 1.063 0 1.083
29 0319 0.691 0 1.010
30 0319 0.691 0 1.010
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