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Table 1 CVaR risk value due to voltage fluctuation
in IEEE33 system under normal operation

CVaR X {E CVaR KU (E

WE 12,00~ 21.00~ || R 12.00~  21.00~
13:00 2200 13:00 2200

1 03983 03983 | 18 05794  0.604 5
2 03600 03473 || 19 03516  0.3372
301838 01088 || 20 02944 02689
4 01060 00482 || 21 02831 02555
5 00698 01133 || 22 02729 02433
6 01523 03630 || 23 0.1201  0.0387
7 01771 03973 | 24 00304  0.116 1
8 02141 04462 || 25 00662  0.199 I
9 02620 04886 || 26 0.1659  0.3924
10 03099 05219 || 27 01873 04310
11 03164 0521 || 28 03013  0.604 8
12 03284 05201 | 29 03823 07281
13 0387 05181 || 30 04120 0.7779
14 04139 05299 || 31 04184  0.8172
15 04400 05381 | 32 04131  0.8213
16 04733 05505 || 33 03934 08105
17 05526 05891 || Al 02975  0.4378
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Risk assessment model for distribution network with

renewable energy based on CVaR analysis
WU Fan', WU Zhijiang®’ , WU Jiekang®, TANG Huiling’, CHEN Lingming’
(1. Guangxi Boyang Electric Power Survey and Design Co.,Ltd.,Nanning 530028 , China;
2. School of Automation, Guangdong University of Technology , Guangzhou 510006, China;
3. Guangdong Provincial Institute of Metrology , Guangzhou 510405, China)

Abstract: Aiming at the problems of large voltage fluctuation and high local voltage caused by reverse power flow due to large-
scale access of wind and solar distributed renewable energy sources to distribution network, basing on the traditional risk
assessment theory of distribution network operation, the probability model of distributed generation systems, electric vehicle and
load are combined, the risk of high and low voltage are described by using severity function, and a severity function is proposed
for high and low nodal voltage. The accident risk assessment in traditional risk assessment theory is replaced by contditional
value of risk (CVaR) model. A calculation method of accident impact and loss considering the uncertainty of electric vehicle
and load is proposed. The CVaR risk index of voltage fluctuation is established. The estimation method of special functions of
distributed generation, charging and discharging power of electric vehicle is proposed. Taking IEEE33 system as an example,
the CVAR risk values of voltage fluctuation in normal operation and anticipated fault cases are calculated, which verifies the
feasibility and applicability of this method.
Keywords ; renewable energy distribution network ; voltage risk assessment; CVaR analysis ; distributed generation ;electric vehic-

le;energy storage
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