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PERFORMANCES COORDINATION STRATEGIES OF DYNAMIC CONTROLLED

INTER-PHASE POWER CONTROLLER (DCIPC)
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(Department of Electrical Engineering, Harbin Institute of Technology, Harbin 150001,

Heilongjiang Province, China)

ABSTRACT: The usual inter-phase power controller (IPC) is a
static device, and has the unique properties of robust power flow
control, short circuit currents limitation and voltage decoupling.
Whereas there are many problems for IPC’s applications, such
as over voltage on the components of IPC, overflow of IPC’s
terminal voltages, decentralization of control parameters for
fulfilling wvarious operation requests, and difficulty in
coordinating various operation requests. This paper proposes a
principle configuration of IPC with dynamic control properties,
the equivalent suscepatances and phase shifting components
of which can be changed continuously, termed as Dynamic
Controlled Inter-phase Power Controller (DCIPC). Four control
strategies of DCIPC are analyzed, which is based on global
normal operation information, local normal operation
information, local fault information, and for device going into
and dropping out, respectively. Parameter- coordinating
methods and schemes of control system are also analyzed based
on the four control strategies. Case studies on test systems
verify the feasibility of strategies and methods. All the work can
direct the practical operation of IPC to improve performance
and assist the operators to discover the problems in time and
provides the appropriate solutions.

KEY WORDS: Power systems; FACTS; Power flow control;
Inter-phase power controller (IPC); Dynamic controlled  IPC
(DCIPC); Coordination control
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Tab. 1 The parameters of DCIPC without coordination pu

e At 2 %A1 3

Lig- La7 Lu-Lg Ls-Lg

”n 0.01108 0.14307 0.50000
% 0.50000 0.50000 0.01000
B1 -4.36920 -3.10601 -2.19423
B, 4.97700 4.99852 1.00000
Pjj 2.74000 3.00000 1.10000
Vg1 0.03319 0.17966 0.50011
Vg2 0.54605 0.48958 0.04974
Py -0.10000 0.55394 1.07411
P, 2.83937 2.44537 0.02550
Vsp 1.02306 1.03477 1.02760
Vke 1.047876 1.00362 0.98481
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Tab.2 The parameters of DCIPC after coordination pu
- FAF1 FAF2 %AF 3 At 4 %45
L16' L17 Lll‘ LG L3' L4 Llﬁ' Ll7 Lll‘ L6 L16' L17 L11' LG L3' L4
Py 2.74 3.00 1.10 2.74 3.00 2.74 3.00 1.10
Pij 2.73998 3.00000 1.09999 2.73998 2.99989 2.73998 3.00009 1.09999
n 0.37521 0.31213 0.15648 0.37080 0.31930 0.32841 0.32374 0.07904
» 0.29233 0.35480 0.25677 0.31721 0.32319 0.22697 0.41572 0.14748
By -4.16299 -4.37917 -3.44179 -4.14035 -4.43668 -4.30932 -3.90031 -4.97765
By 3.64822 4.49712 2.16453 3.45313 481037 4.93053 4.23849 4.43880
Va1 0.34669 0.34760 0.15592 0.35006 0.34958 0.29216 0.35031 0.13403
Vez 0.32838 0.32853 0.28703 0.34530 0.30013 0.28069 0.39474 0.16076
Py 1.50254 1.52384 0.49570 1.50669 1.55454 1.32125 1.34992 0.51423
P2 1.23691 1.47554 0.60415 1.23277 1.44473 1.41821 1.64955 0.58562
Vsp 1.00396 1.01309 1.03840 1.00431 1.01086 0.99979 1.00634 1.06224
Ve 1.04496 1.00111 0.98620 1.04361 1.00229 1.07114 0.98839 0.97782
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Tab. 3 The parameters of DCIPC after coordination pu

% % %A1 %A1 2 %A1 3

Lis- L17 Li-Le Ls- Lg

P;i’ 2.74000 3.00000 1.10000
Pi 2.73998 2.99994 1.09997
n 0.32189 0.25449 0.19113
123 0.28056 0.34697 0.13266
B; -4.41990 -5.00000 -2.88331
B, 4.29032 4.99025 416142
Vg1 0.29332 0.28695 0.17783
Vg2 0.31570 0.31452 0.14851
Py 1.34478 1.43263 0.49819
P, 1.39456 1.56665 0.60102
Vsp 1.00000 1.00000 1.00000
Vre 1.04507 0.99889 0.97981
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