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Research on a weak voltage node group’s Thevenin equivalents tracing method

AN Tian-yu, ZHOU Su-quan
(Dept of Electrical Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A method is presented to monitor the weak voltage load node groups with Thevenin equivalents. First, continuation
power flow solves voltage-load parameter curves of the load nodes. Then weak voltage nodes are selected with voltage magnitude
variation under similar load variation rate. With considering about the relation of low voltage level and voltage collapse, voltage
magnitude variation rate is chosen as the observation information of weak voltage load nodes grouping. The weak voltage load nodes
are fuzzily clustered according to their similarities and simultaneously the geographic factors are taken into consideration. This paper
tracks network side Thevenin equivalents on each typical node of weak voltage load node group and analyzes the problems of
Thevenin equivalents computing based on local measurements. Therefore, a power flow data based simulation method to track
Thevenin equivalents is proposed, which can observe the voltage stability margin of weak voltage load node group. The simulations
on IEEE 118 system show the proposed scheme is effective.
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20 %A BXKEpu  BMipe FHflpue  BRERTEEME(% BMERTFISE/(%)
|E,| 0.9739 0.972  0.972489474 0. 145042803 ~0. 050332061
O, 0273517528 0.271430115 0. 272016821 0. 551696396 -0, 215687396
|z.| 0. 2082 0.1973  0.201047368 3. 557684973 -1. 863922934
6,  0.88919813 0.811064975 0.856305655 3. 841207261 -5. 283239663
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Tab.3 IEEE 118 system Thevenin equvalent parameters analysis of node 45
A5HAE BXpe  BAMipe FHfEpe  BRERTEEE%R) BUMERTFIE(%)
|E. | 1.0178 10157  1.017278947 0. 051220562 -0. 155212786
O 0.343756559 0.341531264 0.342899878 0. 249834151 -0. 399129334
|| 0. 1283 0.1247  0.127947368 0. 275607076 -2, 538049864
6,  1.082186167 1.045844921  1.058759439 3. 474821674 -1.219778311
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