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Fig.3 Flowchart of two-stage power flow algorithm
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Power flow convergence characteristic of UPFC based on initial value
evaluation and controllable range of power flow
LI Shenghu' ,WANG Ting' , WU Dong”,ZHANG Hao'
(1. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China;
2. Maintenance Company of State Grid Tianjin Electric Power Company, Tianjin 300232, China)

Abstract; The unreasonable initial voltage of converter or too large setting value of power flow will cause the power
flow of power system with UPFC( Unified Power Flow Controller) converge to infeasible solution or exceed the vol-
tage constraint range of series converter. A two-stage power flow algorithm based on initial value estimation is pro-
posed. The voliage phase angle of series converter is estimated according to the conventional power flow in the first
stage ,which is set as the initial power flow value of the second stage. It solves the problem that the convergence of
power flow is sensitive to the initial value of converter voltage. The Jocabian matrix is extended to build the sensitivi-
ty model of the series control variable of UPFC to the controllable object range of power flow, which quantifies the
impacts of the voltage of series converter on the controllable range and avoids the divergence of power flow or voltage
violation of series converter caused by unreasonable control objects. The case results verify the feasibility and cor-
rectness of the proposed algorithm.

Key words: UPFC ; two-stage power flow algorithm ; convergence characteristic ; initial value estimation ; sensitivity

analysis



