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Continuation power flow with the second order terms retained

ZONG Xiu-hong', WANG Ke-wen', YANG Wan-hui', XIE Zhi-tang
(1. School of Electr. Eng . , Zhengzhou Univ . , Zhengzhou 450002, China ;
2. Dept . of Electr . Eng . , Hongkong Polytechnic Univ. , Hongkong , China )

Abstract: By using the second order power flow equations in voltage stability analysis, an algorithm of the
second order continuation power flow is formulated. Because nodal voltages are used in the rectangular form,
nodal power equations can be completely expanded with the second order terms retained . It is possible to fully
use the advantage of the second order technique . Based on the investigation for the second order representation,
the estimation and correction for the initial point in each load level are effectively established . Therefore, the
constant Jacobian matrix and corresponding factor-table technique can be employed, which largely reduces the
computational requirement. The presented approach is studied on the IEEE30-bus and IEEE57-bus testing
systems . The results indicate that, for one time computation, the needed time for QCPF is about 1/2 ~ 2/3 of
that for the constant continuation power flow. When continuous computation is made times without number, the
computational requirement will be greatly reduced and the speed will be improved.
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& 1 IEEES7 ¥ .5 A4 PV th & 3%

A Vie Vas Vs A Vie Vas Vs
0.0000 1.0134 0.9814 0.9337 0.8714 0.9941 0.6411 0.4937
0.3916 1.0063 0.8907 0.8190 0.8721 0.9940 0.6174 0.4606
0.7404 0.9980 0.7639 0.6568 0.8637 0.9941 0.5935 0.4266
0.7728 0.9971 0.7456 0.6330 0.8463 0.9945 0.5711 0.3937
0.8018 0.9963 0.7265 0.6080 0.8231 0.9951 0.5520 0.3644
0.8269 0.9955 0.7066 0.5819 0.7975 0.9958 0.5364 0.3396
0.8475 0.9949 0.6858 0.5542 0.7690 0.9965 0.5229 0.3170
0.8627 0.9944 0.6640 0.5249
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1 0 5 0 9 2 9 0.8665 3 0.8714 5 1

2 0.3 11 0.3916 7 1 10 0.8721 3 0.8721 5 1

3 0.6 4 0.7404 9 2 11 0.8500 3 0.8637 5 1

4 0.6593 3 0.7728 5 1 12 0.8370 3 0.8463 5 1

5 0.7080 3 0.8018 5 1 13 0.8201 3 0.8231 5 1

6 0.7558 3 0.8269 5 1 14 0.8012 3 0.7975 5 1

7 0.8015 3 0.8475 5 1 15 0.7845 3 0.7690 5 1

8  0.8415 3 0.8627 5 i \
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