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Study of power flow feasible region by electric circuit analysis method
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Abstract: Dynamic behavior of electric power system is generalized a set of nonlinear differential and algebraic equations. The
former presents the course of control. The later presents the controlling course of running node and discusses the problem for power
flow. The key to analysis of power flow feasible region is how to gain the critical boundary for power flow solves, but it refers to the
difficulties in mathematics to solve the high dimension nonlinear equations. Being a steady-state operating alternating current
circuit (ACC) and a synthetic description about power network, the nonlinear equation satisfies ACC rules. By analyzing the simple
alternating-current circuit, a determination of power flow feasible region method is given. It takes the IEEES node system as
arithmetic example and describes power flow feasible region on the Rp- ORg- plane for the branches whose resistance is not equal to

Zero.
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Fig.1 A simple alternating current circuit
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Fig.2 Two circulars are intersecting
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Fig.3 Two circulars are tangent
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Fig.5 Two circulars are tangent
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Fig.6 A circular is intersecting on a line
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Fig.7 A circular is tangent on a line
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Tab.1 Analysis of power flow feasible region for IEEES

bus system in normal running
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Tab.2 Analysis of power flow feasible region for IEEE5

bus system in critical running

R Rp Ry RptRpr  RpvRpe  RoRp  dIR,
1 0.8916 01084 10000 07833 -0.7833
2 058031 0.1095 10126 07936 -0.7936
3 07633 03193 1.0826 04440 -0.4440
4 0.146 5
5 0.181 0

X% Re Ror  RptRgpe  ReRg  RpRes dIR,
1 08821 01420 10242 07401 -0.7401
2 09373 01924 11297 07449 07449
307779 03142 10921 04637 04637
4 0.1417
5 0.159 4
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Fig.9 Graph depict of power flow feasible region for IEEES bus

system in normal running
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