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Fig.1 TPRM under different adjustable reserve capacities
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under different risk indexes
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Fig.3 Optimization results under different

wind power penetration ratioes
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Fig.5 Optimization results of practical system
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Reserve risk assessment method of power system based on
total probability risk measure
YIN Jiafu,ZHAO Dongmei
(School of Electrical and Electronic Engineering,North China Electric Power University, Beijing 102206, China)

Abstract: To quantitatively evaluate the reserve deficiency risk caused by forecasting error at source and
load sides for power system, the risk measure based on the combination of total probability formula and
conditional value-at-risk is proposed to evaluate the potential risk caused by stochastic errors. In order to
identify the operation risk with different levels, the reserve deficiency risk of normal units is divided into
buffer risk zone and extreme risk zone with the value-at-risk serving as the critical point between two risk
zones,and the conditional expectation loss of different risk zones can be separately calculated. To accommo-
date the forecasting error of wind power generations, electricity demands and interruptible loads,the chance
constrained goal programming is introduced to provide adjustable reserve constraints. In accordance with
different risk levels, the reserve deficiency risk is transformed into the risk cost, which is further included
in the objective function of dispatch model. To improve the computational efficiency,the piecewise lineariza-
tion method is employed to transform the nonlinear programming model into a mixed integer linear program-
ming problem.

Key words: electric power systems; uncertainty; risk assessment; total probability; conditional value-at-risk;

chance constrained goal programming
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Table B1 Parameters of thermal generators
(=} I
FERFE S bk e —
SN aNLIL ek 35 » JU B AR EL
Ml al bl ¢/ A IMWARE HE .
MW 1% R . X ) 1§« MW™)
($ ~MW?)/($ -MWH/$  BfEl/h - 15 min
1 350/175 4500 0.00048/ 16.19/ 1000 5/5 50 8 19.64099
2 330/165 4000 0.00031/17.3/ 970 5/5 45 2 20.56039
3 138/85 900 0.002/ 16.6/ 700 33 45 2 25.72492
4 50/20 260 0.00079/ 27.7/ 480 212 20 2 36.51072
5 16/0 30 0.00173/ 27.8/ 670 11 16 2 48.46161
6 40/20 50 0.00222/ 27.3/ 650 22 20 3 46.36192
7 30/0 45 0.00211/ 27.5/ 660 11 30 1 47.80369
8 138/55 870 0.002/16.8/ 690 3/3 75 2 26.08333
9 82/33 170 0.00712/ 22.6/ 370 3/3 45 2 30.016
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Fig.B7 Wind power and load curves in practical power system
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