$37%8 F1#
20001 H1H

Tj}lﬂ %r* %‘Jlaj E,J/Eiulh\*EFu&

Vol.37 No.1
Jan. 1, 2009

|ﬂ?§£j]lb‘1jl:1t%‘/£

L X R R E

Power System Protection and Control

I EAR, XAk

EHBIRFELAFR, K M 510640)

BE: ARG ERE LARD SN SE, ARARAMULN AL, 250888 Be M- REFEH RO RAHA
bR AR, R A RARRAIEH b 69 F 3k RFZ 50 B AL FIAE, AR4E Pontryagin & KGR B 3 — W RAE 54,
KR AHALF ML A B SR, RASETERB. b, AFEFEALTAET . TRIGAZEfEWH
R BN, TEARHBAPIATERE AT RBMENS], AFHELL 10 FEAGRHBALRTAL, 5
b F R FOb A S SR &, AR B ARG KNS ERT K,

REHA KMBERE; WRLRREH; BARK ik Bl

Quasi-steady-state model of coordinated voltage control problem
and its indirect dynamic optimization algorithm
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Abstract: Long-term voltage stability has slow dynamic characteristics, and hence an optimal coordinated voltage control model
including continuous and discrete time differential-algebraic equations is established based on the quasi-steady-state approximation.
The indirect method from modern optimal control theory can be adopted to solve this dynamic optimization problem. According to
Pontryagin maximum value principle, this dynamic optimization problem is converted to a two-point boundary-value problem
through establishing the first order optimality condition, which can be solved by the multiple shooting method. In order to consider
discrete characteristics of transformer tap control, capacitor switching and load shedding, a penalty function mechanism for handling
discrete controls is incorporated to this control model. The simulation results on New England 10-machine 39-bus system
demonstrate that the proposed method can coordinate dissimilar control actions effectively and enhance long-term voltage stability in
power systems.
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