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Table I Load node voltage values at each bifurcation
point under three load growth modes

AR KIS s

TS idie Wimg KM

HB 0.7623 0.8009 0.9505 1.3192

SNB 0.6342 0.7027 0.9023 1.4626

HB 0.8603 0.8678 0.7473 3.3902

SNB  0.8026 0.8142 0.6413 3.5693

HB 0.6472 0.7203 09144 1.6623

SNB  0.5935 0.6862 0.8981 1.6903

Vs Vs Vs A

1 1 1

0 0 1

1 1 0
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Table 2 Node voltage values at system bifurcation
points with different proportions of load components

A L / %
z I P M

GrE s Vg A

SNB 0.9087 1.5190
HB 0.9265 1.4881
SNB 0.9055 1.5013
HB 0.9292 1.4589
SNB 0.9064 1.5112
HB 0.9256 1.4815
SNB 0.9376 1.3383

60 0 40 0

40 0 60 0

30 40 30 0

20 0 60 20

HB 0.9291 1.4589

SNB 0.9302 1.3388
70 0 0 30

HB 0.9370 1.3272

SNB 0.9362 1.3163
60 0 0 40

HB 0.9439 1.3039

SNB 0.9497 1.3147
50 0 0 50

HB 0.9565 1.2999

SNB 0.9598 1.2971

3 0 0 63 HB 0.9655 1.2793
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Influence of bifurcation theory based load model on voltage stability of
AC / DC hybrid system
LI Wenqiao, WANG Zhenshu, LI Zhongqiang
(College of Electrical Engineering,Shandong University,Jinan 250061, China)

Abstract: In order to research the influence of regional load model on voltage stability of AC /DC hybrid
power system,a mathematical model considering the dynamic characteristics of each component in the sys-
tem is established by taking a 3-generator 9-bus AC / DC hybrid power system as an example. The system
equilibrium solution manifold is tracked by combining bifurcation theory with continuation method of local
parameterization,and the saddle node bifurcation and Hopf bifurcation which affect system stability are sear-
ched and detected. On this basis,the influence of different load growth modes on voltage stability is resear-
ched, and the differences of load models adopted by the dispatching departments and planning departments
in each regional power grid of State Grid Corporation of China are emphatically analyzed and compared.
The research shows that the system static and dynamic load margins are the smallest when the load is in-
creased by the year-on-year growth of the whole grid load,which is most unfavorable to the system stability.
With the increasing proportion of induction motor in the load model,the bifurcation boundary curve moves
forward, the occurrence time of each kind of bifurcation point is shortened,the system voltage stability margin
is reduced,and the voltage stability will be more threatened.
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Novel scheme of fault phase selection for mixed-voltage four-circuit lines on
same tower based on waveform correlation
ZHENG Tao',YU Su',WU ]ianyunz,LUO Meiling2
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China;
2. State Grid Ningxia Electric Power Company, Yinchuan 750001, China)

Abstract: In order to solve the problem of complicated fault situation of mixed-voltage four-circuit lines on
same tower and the problem that single-line fault phase selection method cannot be applied during cross-
voltage fault,a new phase selection scheme based on waveform correlation is proposed. According to the
change of the phase angle and amplitude of the fault phase current,the waveform autocorrelation coefficient
and the improved autocorrelation coefficient are respectively proposed. To prevent the occurrence of mis-
selection of phase in the strong magnetic coupling scene,the current sequence components of various faults
are summarized, then the current sequence component-assisted phase selection is proposed to re-determine
the possible mis-selection phase. Based on PSCAD / EMTDC,a large number of simulations are carried out
for various faults of lines on same tower with mixed-voltage,and the simulative results verify the feasibility
of the proposed fault phase selection scheme.
Key words: mixed-voltage four-circuit lines on same tower;relay protection;fault phase selection; waveform

autocorrelation coefficient;improved autocorrelation coefficient;sequence components



