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Dynamic correction area and Ward equivalent

model for optimal load curtailment in power system
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Abstract; A modified load curtailment model based on dynamic correction area and static Ward equivalent
method is proposed to improve the calculation efficiency of power system reliability assessment. Firstly, an
analytical expression of cross-weight for node was deduced using Wood Bury matrix transformation, on the
basis of which the dynamic correction area that reflected the effective adjustment area for overload lines was
determined. Secondly, a static Ward equivalent method of considering equivalent slack node was developed,
thus realizing the flexible equivalence of external network of dynamic correction area. Furthermore, a
modified load curtailment model for dynamic correction area was presented. The proposed model transforms

traditional load curtailment method which is a global optimization, to a series of consecutive sub-
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optimizations in the dynamic correction areas, reducing the optimization scale and improving the calculation
efficiency greatly. The effectiveness of the proposed method is verified by the simulation results of RBTS,
IEEE-RTS79 and IEEE-RTS96 systems.

Keywords: reliability; dynamic correction area; static ward equivalent; load curtailment model
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Table 1 Reliability evaluation results of different load curtailment schemes
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Fig. 2 Process of reliability evaluation for power grid
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Table 2 Relative error of reliability results of different load curtailment schemes

M 2 5t eror/ % erens/ Y

RBTS £ 4t 1.09 5.26
IEEE-RTS79 &%t 2.33 3.33
IEEE-RTS96 # 4t 1.60 3.23

5.2 AEMIEMGEERIE
2 3 AT R AR I 5 A SR AR PR A H, )R] S M G R B TR) &
£3 AEAFHBER THITEREER

Table 3 Computation time results of different load curtailment schemes
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Table 4 Reliability results of different dynamic correction areas

ik &4 RBTS #4t IEEE-RTS79 &4t IEEE-RTS96 &4t

liﬂﬁ IL()LP/éf1 Tgens/ (MW e hea™®) IL()LI’/ail Teens/ (MW « h e a ) 111)1,1*/71 Tgens/ (MW e hea™)

K, 0.009 35 10.546 0.088 2 1.359.91 0.013 7 239.30
K, 0.009 34 10.350 0.087 9 1359.42 0.013 6 238.68
K; 0.009 26 10.029 0.085 8 1 302.46 0.013 0 230.94
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Fig. 3 Comparison of computation time for reliability estimation under different thresholds of cross-weight
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