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Influence of TCIPC with parallel MOV on transient process
LI Juan,LIU Yujiao, WANG Xinran,LIU Hailong,CUI Honglan
(School of Electrical Engineering,Northeast Dianli University,Jilin 132012, China)

Abstract: The over-voltage caused by TCIPC (Thyristor-Controlled Interphase Power Controller) in grid
power control can be suppressed by connecting MOV (Metal Oxidized Varistor) in parallel to it,but the parallel
MOV will influence the transient process of its operating mode change. The mechanism of TCIPC over-
voltage is explored based on its basic structure and the dynamic model of TCIPC with parallel MOV is
established. The Pl correction impedance controller is designed,which,with the power as the reference,
takes the entrance bus voltage of TCIPC and the line current as the coordination components. The
simulative analysis for two equivalent power systems with weak AC interconnection via TCIPC shows
that,the power flow regulating capability of system is reduced and the transient process of stability
restoration is prolonged.

Key words: interconnected power systems; flexible AC transmission systems; thyristor-controlled interphase

power controller; metal oxidized varistor; transient analysis; over-voltage
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Fig.2 Model of control object
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Fig.3 Block diagram of energy-current dual

closed-loop control
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Fig.4 Waveform of hysteresis current
(SEN NP ST Sy

/2 — 1
tmt+ta AL +AiLL

U Up— U

How g, I —DIFRTAA Vy B S8 0 ] 52,0 9 —
ANTTRTAIIN Vo B9 SC BR8] 5 Ad, b H U B B9 i 25
il (12) AR BRI Vo B TR OGRS A
T ARIETE IS B T SCH At o (L, W] A e 47
W RN

FHXS T RESE NIRRT BRI 0 LI N 3R B A
B PR | TSR R AE RO — A/ VB RR Y

Wis)= (13)

_(uo—us)us (12)

AiLLuo

T,s+1
Horp = 1/f, R HL R A5 R ()
SEIG A H 1wy =150 V,u, =48 V,L =5 mH,Ai, =
1A, AR E TR OCHI % £=6.528 kHz,
3.2 HEHEBEINRRIZIT
HLZSAE BB AN A R T PT R 19 2% | 45 & FL TR N 38
A IS B AL s B N & 5 FR

p E.
A CH NS 1 U
s u, Ts+1 - s

B 5 BEERMFIREBRE
Fig.5 Open-loop transfer model of energy loop
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Fig.7 Dynamic response of Boost converter with

voltage-current dual closed-loop control strategy
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Fig.8 Dynamic response of Boost converter with
energy-current dual closed-loop control strategy
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Control strategy based on DC-link capacitor energy feedback and
load power feedforward of Boost converter
JIANG Weidong, WU Zhiqing,HU Yang,SHE Yangyang
(School of Electrical Engineering and Automation, Hefei University of Technology,Hefei 230009, China)

Abstract: The mathematical model of state space average equation is established for Boost converter and its
power transfer relationship is deduced,based on which,a dual closed-loop control strategy is put forward and
the corresponding controller is designed. The inner closed-loop adopts the hysteresis current control and the
outer closed-loop adopts the Pl regulator of DC-link capacitor energy storage. To further improve the system
rapidity and reduce the influence of load disturbance on system,the load power feedforward is applied and
its power evaluation algorithm is given. The static and dynamic performances are compared by experiments
between the traditional voltage-current dual closed-loop control strategy and the proposed control strategy,
which shows that,the proposed strategy meets the requirements of steady-state control and has better
dynamic performance.
Key words: Boost; electric converters; energy storage; feedback control; electric current control; double

closed-loop; load power feedforward; feedforward control



