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Fig.1 Flowchart of status analysis
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Table 1 Comparison of calculation efficiency between
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Fig.5 Probability distribution of wind power fluctuation

under different wind speed conditions
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Fig.6 Comparison of operational risk assessment under

different wind speed conditions
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Assessment of operation risk for power system containing wind power based on

power flow transferring and tracing
MA Yanfeng', YANG Xiaokuan',ZHAO Shuqiang',FU Yu',WANG Zijian' ,DONG Ling’
(1. Key Laboratory of Distributed Energy Storage and Microgrid of Hebei Province,
North China Electric Power University, Baoding 071003, China;
2. State Grid Qinghai Electric Power Company,Xining 810000, China)

Abstract: To address the rapid operation risk assessment of power system containing wind power, a risk
assessment approach based on power flow transferring and tracing is proposed. Firstly, based on Markov
theory,a wind power fluctuation model that is correlative with wind speed is established,in which the corre-
lation between wind power fluctuation and time and wind speed is considered. Secondly, a rapid power
flow calculation approach is developed by deriving the nodal transfer distribution factor and branch outage
distribution factor suitable for multi-branch outage, which avoids iterative calculation of power flows,so that
improving the computational efficiency. Thirdly, a load-shedding model based on power flow tracing theory
is established to screen out the most effective set of control nodes. In this way,the system-wide global search
can be transferred into local search. Hence, the rapid risk assessment can be achieved in two aspects of
improved power flow calculation algorithm and load-shedding model. Finally, the accuracy and effectiveness
of the proposed model are verified by simulation analysis of IEEE-RTS79 system. Furthermore, the load-
shedding risk and the line over-limit risk indices are calculated to analyze the impact of different wind
speeds on the system operation risk. This can provide reference for the operation risk assessment of power
system containing wind power.

Key words:eleciric power systems;assessment of operation risk;wind power fluctuation;nodal transfer distri-

bution factor;branch outage distribution factor;power flow
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Table A2 Comparison of power flow calculation results in
failure scenario 1

WSER/MW

S RIE%
ARSCRRE ALY

1-2 13.4247 13.3814 0.32

3-9 24.7419 24.4288 1.28
6-10 -89.781 -89.834 0.06
8-10 -24.139 -24.182 0.18
12-23 -34.146 -34.093 0.16
15-24 217.4752  217.2279 0.11
17-18 -186.635 -186.655 0.01
18-21 -60.138 -60.145 0.01
20-23 -97.177 -96.94 0.24
21-22 -156.513 -156.58 0.05
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Table A3 Comparison of power flow calculation results in
failure scenario 2

TR IMW
S R 7%
AR (LG R

1-2 8.569 8.5167 0.61

39 458902  45.4146 1.05
6-10 91392 -91.729 0.38
8-10 24125  -24.138 0.05
12-13 226539 -228.523 0.87
15-24 218.7699  213.9707 2.29
17-22 -180.282  -179.512 0.43
18-21 33.1802 335 0.95
20-23 -178.048  -179.083 0.58

21-22 -115.27 -116.257 0.85
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