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Power system economic dispatch under CVaR and EVaR security operation risk management

YI Guowei, TONG Xiaojiao, ZHOU Peng, ZHAI Yunfeng, YE Zhonghang
(College of Electrical and Information Engineering, Changsha University of Science and Technology, Changsha 410004, China)

Abstract: For the influence of wind energy connected to the power grid on security and stability of power system, a
security risk constraints economic dispatch model is established based on risk management method and random
optimization modeling theory. In order to quantify and limit the impact of wind power generation randomness on the
system security, this paper uses conditional value-at-risk (CVaR) and entropic value-at-risk (EVaR) to depict the security
margin of power system and uses risk margin threshold value to limit the security margin as the power system security
risk constraints. It uses stochastic simulation method to convert the system safety risk constraints to deterministic convex
constraints. Numerical simulation of the IEEE 30 node validates the rationality of the model and the effectiveness of the
method, then it contrasts the dispatch results under different safety margins and confidence levels comprehensively as
well as the difference of two methods which depict the security margin risk value.
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thresholds and confidence level
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Table 1 Dispatch results of different methods of characterizing safety margin under confidence level =0.93
) U H 2 p.u.
/S Z i 5 vk M REMEAE -
Gl G2 G3 G4 G5 Go6
5181.68 0.0247 0.8570 0.2624 0.4472 0.2328 0.2271 0.2265
5189.76 0.1726 0.8570 0.2537 0.4960 0.2186 0.2136 0.2142
5213.64 CVaR ¥ 0.3206 0.9170 0.3575 0.5000 0.1551 0.1554 0.1679
5257.11 0.4438 0.9852 0.4410 0.5000 0.1000 0.1020 0.1249
5287.88 0.4830 0.8572 0.5958 0.5000 0.1000 0.1000 0.1000
5182.34 0.0247 0.8570 0.2615 0.4520 0.2314 0.2258 0.2253
5190.72 0.1726 0.8570 0.2556 0.5000 0.2164 0.2115 0.2125
5217.65 EVaR % 0.3206 0.9250 0.3673 0.5000 0.1484 0.1493 0.1630
5263.87 0.4438 0.9904 0.4549 0.5000 0.1000 0.1000 0.1077
5287.88 0.4685 0.8572 0.5958 0.5000 0.1000 0.1000 0.1000
%2 BREATS=0.99 RERLHERE S EHBEER
Table 2 Dispatch results of different methods of characterizing safety margin under confidence level 5=0.99
) U H 2 p.u.
/S Z e )5k M REMEAE -
Gl G2 G3 G4 G5 Go6
5183.19 0.0247 0.8570 0.2605 0.4579 0.2296 0.2242 0.2238
5192.27 0.1726 0.8570 0.2761 0.5000 0.2084 0.2044 0.2071
5223.03 CVaR ¥ 0.3206 0.9349 0.3794 0.5000 0.1401 0.1416 0.1569
5277.79 0.4438 0.9052 0.5478 0.5000 0.1000 0.1000 0.1000
5287.85 0.4505 0.8575 0.5955 0.5000 0.1000 0.1000 0.1000
5183.26 0.0247 0.8570 0.2604 0.4584 0.2295 0.2240 0.2237
5192.40 0.1726 0.8570 0.2776 0.5000 0.2078 0.2038 0.2067
5223.45 EVaR 7% 0.3206 0.9357 0.3803 0.5000 0.1395 0.1411 0.1564
5279.59 0.4438 0.8956 0.5574 0.5000 0.1000 0.1000 0.1000
5287.86 0.4490 0.8585 0.5945 0.5000 0.1000 0.1000 0.1000
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