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Power System Protection and Control
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Study on novel power flow control method of UPFC based on bus current-injection
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Abstract: A novel UPFC control method based on current-injection method is proposed. In the series side the active and reactive
power control of the transmission line is realized based on current prediction, and the reactive injected current of the shunt side is
used to control the bus voltage. Based on the user program interface (UPI) function of power system analysis software package
(PSASP), the power flow control model of UPFC is established by user program, written in C++ language, which runs alternatively
with load flow (LF) program in order to activate the control of UPFC. The accuracy and validity of the proposed model are verified
through case-study. No change of the bus type is needed in the proposed model, which makes the control flexible. Furthermore, the
concept of current injection is instructive for the access of flexible AC transmission system (FACTS) controllers to other business
software.
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Fig. 1 Basic structure of UPFC
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Fig. 2 Equivalent voltage source circuit of UPFC
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Fig. 3 Equivalent current source circuit of UPFC

B, = =V )R +5X) s L =Ve/

(Rse + sze) 4 I.Shiil’lj = jsh _I.seiinj °

FETT ORI ANVEEE ST UPFC [ 8 B Y
I, G B 2 oK oA . IR N L
js :_(jsh +jsc) ’ jm :jsc °
2.1 UPFC EREX{M AYER 22 R B N4z SR A%

¥ UPFC [ P4 AN Vi 1)K FH I 5% bk 5 1 1)
(SPWM), # X H Iy, W UPFC #46I1¢ ¢
SC AR T IEAF B H . TR A A PR i T
T,:E” H: msc A msh *Dﬁ:ziﬁﬁ 050 A} esh o

TGP L 2 RV, ) q Ve Al d
5y Ve o 23 BRI B AT Dh AN TE T Ty =191, o
R MR NIERS, 55 B 5E e HR IR A E N U

Vi SRJEARIE )R A BRAUTE A LA o
C_VatVe N
Ise I — (1)
}ese +.]Xse
EE%: Vsc Zﬁ%EO = Vse < Vseimax ’ E— Vseimax *Exd‘

N, P R, A X IR BRGNS BUE SR,
2y AN RN B L BN, S S
s s IR e LA PR A e AR 2

R, ANSOHL G 4 SR AT T odt, H
N7 TR/

i 3 \%n, UPFC F#hiIE A&l ) 280
L‘:E)\ Eﬁ‘i}ﬁ jsh_inj iFD Iseiinj ifﬂﬁgo EE%: Rsc << )(Sc ’ »?:J\
YA AIIES]

1’ _ Vse _ Vseid +j seq _ Vseiq _ Vseid 2
se inj . - . - ] ( )
.]X se .]X se X se X se

B FIR MR W, UPFC S B L RN R 4E
VR NPT A I R R SR SE B, HL
Vi o TEGEMLBHBTKA N8, Vo LM
et BRI T . DBk KA DR IC D o)
3 15 L e VR [ h A D3 B A

DAL, R SEAR A e (1 P2 H AR T e
e N U B 2 kb 0 1P, R E R R (3 FTR
W 7 R R A R IR TR A E N LR W, 4RiTT i



Bk K, 5

LT RO NE ) UPFC W intda B JiE o - 71 -

m F1O, . HBIBMEHIREE A 4 pros, L, i
DWERTT P 28K SEH .

Vo=V, + R, +iX)- 1.~V (3)
+ K| Lo
S b |

= S dg-xy
P e | RO s

Y I KA

wt T A L R
QL;»?_»KM + ; > — V. 0.,
o

4 UPFC SREX M= HIERE
Fig. 4 Phasor diagram of the series side of UPFC
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Fig. 5 Flow chart of steady-state model of UPFC
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