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An Integrated Control Method of Splitting , Paralleling and Tie-line Power Flow
LIU Jiajun, WANG Kun,TAN Yalan, YANG Song, REN Juan
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Abstract: In order to improve the self-healing ability of the smart grid, a integrated control method which is of
power grid splitting, paralleling and tie-line power flow control was proposed. The flexible AC transmission
(FACTS) device installed in power grid was converted to a back-to-back VSC-HVDC grid-connected device by
adding electrical equipment. Combined with the out-of-step splitting criterion and the control theory of unified
power flow controller(UPFC) , the interaction mechanism of grid disconnection, paralleling and tie-line power flow
control was analyzed. The conversion circuit among the three operating modes was researched in more depth to
achieve the mutual conversion of different operating states, the stability and the capabilities of the grid were
recovered, and the automation level of system was improved. Finally, the system model was simulated in PSCAD/
EMTDC and the results verify its feasibility.
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Fig.1 Structure diagram of functional conversion

for paralleling compound device

1.2 FHBAFMEEBREN

MR GAEI M T 2170, QF,,GK,, QF,,
GK,,GK, %l ,QF,,QF ,GK,, GK, 7> , ¥ /%, T If:
I 2R 295 1 L B 235 ), A g 4 1 SR T 56 B I Y
AR, R MBI QF H & 17, QF,, QF, Wi, i
S VSC-HVDC iR iz 17, T HETH VSC-
HVDC (71 %% B L 4504 an 151 2 fir R,

FE2 P ESE VSC-HVDC % B i i 2 Hy [
Fig.2 Circuit structure diagram of paralleling device

based on back-to-back VSC-HVDC
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Fig.5 Schematic diagram of switch layout

in the compound system
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Fig.6 Flow chart of compounding control strategy
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Fig.7 Main circuit diagram of simulation
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Fig.9 Simulation of system short circuit fault

SCHR[20] 7 25 T 106 4% 2 1 i A £ 25 AN ) )
1) PRV DG 2R o A 2 2 28 Mgt 470 ) 4 i A ) 2
B T it L R 2 19 A8 A6 T DAY MR N 2 2E R ik
TR 23 32 B I 25 SR 1% SRR L 2R 26 i 18 0 9 43
KRG R s 177 AR, & nT DL
B A PR 2, 2 2 6 R St A A 250 180 AT A &R
BGEZRN . WONRAE K A s P i D AE , i ad
S AR HL R S, A AR A 1 =3 s ARIB 3] 180, ff R
BRI G , VISR R S k4

B0 RZE R AR5 B IE . Bl 10a
Ucose J BT LA H, 78 =3 s B Ucose i ik
R I T S W IR K A R sl . A
10b AT 75, =3 s IR AR SDUE 265 2 19 i 1) A £ 22 1 H:
F 180247, BLI Ucosp i T2 H 2 REGe K4,
KRGS 7 =3.2 s BFIBE 4% 2R W7 65 2% T T
RGRH) 5 5 o 51T VSC B [ 5 & 14 1)
ROBEEWMARG, =4 s, S EHEER , RGO R
PRAZ I, B 10a 1 =4 s 5 Ucose I K& A= 2tk
AL ARG LA I Bh )G , 249 =4.5 s R 58
AWK R E . K 10b HHAE =4 s AH 25
LN SN, B B B, bR L
=3 s HL YR S, A A I 28 SR A8 Ak, X R G0 7= 1 4
KU, BUE R G kAR o FEA A
K RGVE S Wi s O AT T8 4. H
LT T ARZS L 07 A TR A, fnn &1 11 jF
NG TEO~2 s BB, N &R St i 75 52 75 VSC-
HVDC 1% 3% Ty 3R | 15 4% 28 W7 % 2% Uf & JE Wi T 15
T AE =2 sHE R IIIEM, ARG A BB WG S =3 s

MM 2E1(°)

I EIFIN R G L AR IR A 3.2 s G H
P K R BIES , Wik aS T T, 75 =4 s IRk
BRJm RGEE I

00 10 2.0 30 40 50
t's
(a)Ucospii &l

00 10 20 30 40 50
tls

(o) 2 LR PTDIA £1s 22
FI10  RGKLI A
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