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Fig.3 Control of UPFC bus voltage at shunt side
and capacitor voltage at DC side
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Fig.6 Simulative results

& 6 1 BLA5 S AT o0,

a. B SO Y I B A5 T TR R R G ) 1R
B, RS IRERN,

b. 3 s B B fif A AR BRAE | U, i FEAR, IFBE UPFC
P14 37 il 328 T VK A 3] 1E 1A

. FL UM A 25 R RS (L i T I (HL , 3 J2 1
S o R T AT R SRR EE A A TE LI A T T B,

6 it

AR SCHEXT UPFC 45 il 2% P AT BT E 20
P ERE AN ] 2 AT T, L R
JE 25 (8] 25 i ok S8 V8 ) (SVPWM) 48 il 1 B¢ 4 Ak e Jf:
SN R s Y000 A 8 1) i A LA A ) R AR
GG R AT A A IR T AR () AR AC B4R
il 05T AR H R AR 2% T T R S &, a8
FH Matlab 5 5 T EXf & UPFC AL TCSF KRG &
AR AT T 05 5l ok BLA5 R T DLAE
B SRS R BEZ R DL & UPFC B FE 45 L
R RE % 0 R b BR B R G e, 55 PLE
il 7% 55 AH L, B i #9 UPFC AT LA SE A7 50 8 7 )
DT = A D=2 A = I SRS S S E G 7 = S
M Jo7 S8 PR R R /DN AR RS B v R R A AT

S E Bk .

[1] HUANG Zhengyu,NI Yixin,SHEN C M,et al. Application of
unified power flow controller in interconnected power systems
-modeling , interface : control strategy and case study[J]. IEEE
Trans on Power Systems,2000,15(2):817-824.

[2] Biffs, Rdkb FRE &, UPFC Lt fe L2 I =X i BF 52 B LR 487
AT YRR S]], TR AL TR 224, 2000,20(1) :45-49.
YAN Wei,ZHU Jizhong,XU Guoyu. Enhancement of power sys-
tem stability uing linear optimal control strategy of UPFC[]].



@ BEEER Y

£30%

Proceedings of the CSEE,2000,20(1):45-49.

e A IR, A G0 I A 0 P A R X g

RYRE M EGE]]. B RS A 311E,2001,25(19) . 1-5.

XIE Hua,MEl Shengwei,XU Zheng,et al. Nonlinear control for

UPFC to improve transient stability of power systems[J]. Auto-

mation of Electric Power Systems,2001,25(19):1-5.

[4] LU Bin,00I B T. Unified power flow controller under nonlinear
control [ C ] // Power Conversion Conference ,PCC. Osaka, Japan :
TEEE ,2002:1118-1123.

[5] R 5 R XA 55, G0 U4 1 25 00 Al Lt 45 ) (3 30)
[J]. W1 &E% H3h1k,2005,29(19) :36-39.

YUAN Zhichang,SONG Qiang,LLIU Wenhua,et al. A nonlinear
controller for unified power flow controller[J]. Automation of
Electric Power Systems,2005,29(19):36-39.

[6] 2 WA BRBE. UPFC B BLAE LMl s ()], B H A 2

k%% ,2007,27(4) :55-59.

XI' Lingling,Al Qian,CHEN Chen. Novel nonlinear control

scheme of UPFC[J]. Electric Power Automation Equipment,2007,

27(4):55-59.

FEAkAs A, B T2t AR A 98 ) i) 8 — 80 It 42 1 245 X 1L

REREHNUCENMIT[T]. B IRA S TR 2005(3) :17-20.

DU Jiwei, WANG Ben. Power system stability improvement using

[3

[

—
-
[

UPFC based on nonlinear variable structure control[]J]. Electric
Power Science and Engineering,2005(3):17-20.
Ak, o AT, 4. UPRC B 00 PR 25 Al T 55 42 1 5 s AF 5%
[J]. W TR ,2004,19(1) :49-54.
CHEN Zhong,XU Guoyu,YAN Wei,et al. Study on DC link
capacitor voltage soft control strategy of UPFC[]]. Transactions
of China Electrotechnical Society,2004,19(1):49-54.
WAk, B A, A, BE T BRI r 25 v T 5 2 o 3R i ) UPFC
T B AR BT, T E LT AR A2 ), 2004,24 (1) :49-53.
CHEN Zhong, YAN Wei,XU Guoyu,et al. Design of UPFC two
-phase controller based on DC link capacitor voltage soft control
strategy[J ]. Proceedings of the CSEE,2004,24(1):49-53.
[10] E M EFT98K, B/NER. g8 — I 0 42 i 45 00 A50R 425 1 5 s 5 1
[J]. 4kHi4%,2003,31(10):13-17.

—
oo
[}

—
=)
[}

WANG Chao,SHU Naiqgiu, LU Xiaojing. Fuzzy control strategy
design of unified power flow controller[J]. Relay,2003,31(10):
13-17.

[11] ¥E4RT5, 8 P 4. UPRC B BURI I S ST 7 (1], o

1 &4 A 31k ,2000,24(2) :36-41.

HUANG Zhenyu,DIAO Qinhua,SUN Yan,et al. Study on fuzzy

modulation control of UPFC[J]. Automation of Electric Power

Systems, 2000,24(2) :36-41.

M TR REE. — PR R gt — W U R AR T O Tk

[J]. gkH4%,2005,33(5):32-37.

YE Qige, WANG Chenhao,WU Jie. Design of a new unified

power flow controller[J]. Relay,2005,33(5):32-37.

[13] DASH P K,MISHRA S,PANDA G. A radial basis function neu-
ral network controller for UPFC [J]. IEEE Transactions on Power
Systems, 2000, 15(4) :1293-1299.

[14] G, &R EF, —FOB R A UPFC MR B ()], 4k 2,
2008,36(1):33-36.

HOU Li,LU Baochun. A new control strategy design of unified
power flow controller[J]. Relay,2008,36(1):33-36.

[15] Bifl R4k L IhEt e 4. UPFC M BE R ¥ ) 8 BF 9T (1],
J1 &% A 16 ,1999,23(6) :36-41.

YAN Wei,ZHU Jizhong,SUN Hongbo,et al. Study on model and
controller of UPFC[J]. Automation of Electric Power Systems,
1999,23(6) :36-41.

[12

[

(g, MEKX)

EE BT,

% W(1981-), %, T ThMA,HF AL HELFE
ARAETFTHRKEYE S ZAEAEIH P4 LA (E-mail
houli_1981@hsu.edu.cn) ;

X B (1982-), 8 A TEBA B ML R T @
A Ay O AT

LK (1964-), 8 T THMA #IZ HE s
N W H RRAEE ML IR

Controller design for UPFC
HOU Li',LIU Qi',LU Baochun?
(1. Information Engineering College , Huangshan University , Huangshan 245021, China;
2. Graduate College, Liaoning University of Technology,Jinzhou 121001, China)

Abstract: UPFC(Unified Power Flow Controller) is designed with internal and external control strategies.
SVPWM (Space Vector Pulse Width Modulation) is applied in the internal control strategy to provide the
trigger signals for the voltage source inverter at serial or shunt side,which adopts an improved phase solution
to resolve the numerical overflow during the calculation of the expected output voltage vector phase. Variable
interval fuzzy mutual control with self-adjusting factor is applied in the external control strategy to produce
required control vectors for the voltage source inverter at serial or shunt side. A single-machine infinity-bus
system with UPFC is simulated with Matlab. Result indicates that the designed controller effectively controls
the line power flow,node voltage and DC capacitor voltage with quick response,small over modulation,high
control precision and strong robustness.
Key words: unified power flow controller; space vector pulse width modulation; self-adjusting; variable
interval ; fuzzy mutual control



