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Quantitative evaluation method of voltage stability affected by
multi-OLTC coordination
LI Guogiang, LIU Guangye, HOU Longyu,JIN Long, YANG Yaqiao
(College of Electrical and Information Engineering, Hunan University , Changsha 410082, China)

Abstract:In order to quantitatively analyze the effect of OLTC ( On-Load Tap Changer) regulation on voltage
stability in complex systems, according to the principle of extremum analysis of nonlinear equations, the necessary
conditions for the network transmission power limit are deduced ,and the NIMMI( Normal Impedance Modulus Margin
Index) is proposed to analyze the voltage stability of load nodes. Based on the normal dynamic equivalent impe-
dance ,the electrical coupling coefficient index that can dynamically track the degree of contact tightness between
nodes of the system is proposed. Considering the characteristics of nonlinear power system with OLTC , taking into ac-
count the effect of transformation ratio,based on the Newton-Raphson method for solving the power flow equations,
the Jacobian matrix for the convergence of load flow calculation in the initial state is modified to calculate the dyna-
mic equivalent parameters of nodes,and the NIMMI which takes into account load characteristics and OLTC voltage
regulation effects is further proposed. The proposed NIMMI can accurately quantify and analyze the comprehensive
influence of multi-OLTC coordinated action on the system voltage stability in a complex system,and can be used for
assessing the rationality of the OLTC coordinated operation scheme and transformation ratio adjustment range of the
entire network. The electrical coupling coefficient index can identify the key nodes with fast voltage instability accu-
rately and effectively. The simulative results of the IEEE 14-bus system verify the effectiveness and correctness of the
proposed analysis method.

Key words:eleciric power systems ; voltage stability ;normal impedance modulus margin index ;on-load tap changer;

dynamic equivalence
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Table D1  dy sequencing under different load levels

A Oni HEF
11 5,11,4,12,10,9,13,14
14 5,4,11,12,9,10,13,14

1.7 5,4,11,12,10,13,9,14
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