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Implementation of UPFC on wind farm interconnected to power grid

YI Cheng-xing', ZHOU Qian®, YANG Wei'
(1. College of Automation, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Jiangsu Electric Power Research Institute, Nanjing 211103, China)

Abstract: Large-scale wind power integration changes the power flow distribution, line transmission power and transient
characteristics of the original power grid. This paper applies unified power flow controller (UPFC) to the wind farm interconnected to
circular transmission network model and studies the performance of the wind power grid improved by UPFC. The double closed loop
feedback control of UPFC shunt-side converter is used to improve the low voltage ride through capability during three phase short
circuit fault of wind power output line. The active and reactive power independent control system of UPFC series-side converter is
used to output offset voltage to transmission lines to study the power flow optimization of the wind power integration. The model is
built by Matlab/Simulink and the simulation result verifies the improvement of the LVRT capability and the optimization of the
power flow based on the reactive power compensation and power flow control ability of UPFC.
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Fig. 1 Equivalent circuit diagram of induction generator
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Fig. 2 Basic configuration of UPFC
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Fig. 3 Comprehensive compensation phasor diagram of UPFC
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Fig. 4 Control block of UPFC shunt-side converter
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Fig. 5 Control block of UPFC series-side converter
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Fig. 6 Diagram of UPFC in wind power combined to the grid
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Fig. 7 Simulation curve of UPFC improving the ability of wind
power low voltage ride through

ML 7 Ha] DU H s 3 (el WL H R kv, 7E
BAHBN UPFC 1EOL N, WEEHEa0 &5 T 1
Ml A AR PR UL DM, TEIhAS 2 B L L R
HEEWE 3 0.75 pu, AR EGFBER, T
BN IEMPLAL A, R FEETE 21 s I DIBR AL
41, Mlum B EAR CAKEL, BT il AT e N BEER
SRR, UK G RIS TR . TR

UPFC J5, T UPFC [POEICThRTRE ), wfs
T RS AL R AR PR AU, AU
D Dy 2840 1 33 21 1E W AE

3.3 UPFC b X EBIAFME RN e WA R

LI I AR AT RS o A, (EA%
G RGe, WA AT M4, A A
AaldstE, W RIS, N Rgim it
TRV R R I i T R Bk AR A i . Tl UPFC
(1) H I, A8 % A7 ) 5 JE DAL A ml 4 AR SR rT g
UPFC 1) 2D e 8 RGBT, A H
HAd ] UPFC ke B0 X I 90 I AR aL, o 2 i
WA, PR R .

S UPFC HA A D RUJC Yyl i S 4 1 g
1, AHNER (7D, 2 (&) LA A TS T
R F S 2 BAME LRI U« Aff p o 2
BSEEREI . T AR 6 H UPFC il
MR HURIR(E U 3T 0.1 pu, A0S p AL O°
2] 360° Ak, K5 R ReEdl i 8 3% Ik
P, A U + jU e =UpqZp » MIMITFE] UPFC
P X Ik 8 i

UPFCAT 1) 5 JE Vi hIs

sl
sl
e if b N
S 4 SOSSUUNINE NSO ORI S U
obooo i

90 L

T T/ Mvar

S40b N L

90 1(‘)0 IIIO 12IO II30 léItO
17 )5 /MW
& 8 UPFC B 5 L ETFHITEE

Fig. 8 UPFC controllable region of active and reactive power
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Table 1 Active power in wind power grid system without UPFC

MW
1G Gl G2 L1 L2 L3 L4 G3
18.00  200.00 200.00 102.13 96.54 212.65 118.88 -278.93
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Table 2 Active power in wind power grid system with UPFC
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Fig. 9 Series side power flow and offset voltage with phase
angle of UPFC
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