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Fig.1 Power flow model of two-terminal DC system

3.2

3
Uy = —mghyUgcos a — —mpX 1, (7)
T ™
3.2 3
U, = imlk[Uﬂcos y - —mX,l, (8)
T ™
P(IR = U(IR[(I (9>
Py =Uyl, (10)
UdR:UdI+Rd]d (11>

A U N B T s m B RG kOl B3 A8 T 4 A2
FU s o A B M0 Mk 5 A1 5y b g AR DK A 5 X A 2
R FL BT 5 1y O TG 2 6 L VAL 5 Py o LR S 2
5 QAT ; Q ML AME A A AR R, 170



& AH) ALK 80

AR B AN AL
23 EFIBITHR
23.1 BhEIIEE
BASTC T AME 2 B 47 1) SR S AR — B, el
2 PR, 53 O 5 Jo SR L P P i A
DEEDER
0"

HCAN e
L\

B2 mhELIIMBEHRBERE
Fig.2 Control strategy of dynamic
reactive power devices

HL I IE A7 I, Zh A J0 02 B H s 1T e E
TR ARSI 7 ) B S rh A 1y
DUACAE i 5 20 F ) 2 A R B I R, e Nl TS
IR, A Zh e 2 5 v i P A, PRod i 1k e o
ST AL R PR SR, W] R N

¢Q,00nst(US) Us > Uset
" {€Dv ,,,,, SI(US) Us < U,
T 00 const » v cona 73 B 9 78 0 B 42 1) A2 HL s 42
il P IR, ROR B 2 R i AR U, E T
0 L s A L) 46 1 S I {1, 3 e
J RV 51, TCE 2 i L
232 WMEEIELT
A2 LRI HE ) PO ATL F, 2 A AR Oy
GDAC(XAC XucsZne) =0 (13)

§DHVDC<XH\'DC ’XHVDC 7ZHVDC) =0 ( 14)
T 1 0y 7R A T HL I £ 1 3 5 o, A 358 % Fi L
TG BT A AR X AR S A By X IR AR
BB R Z o RH A 5 s @uvoe MRS FE ELI
%’Eﬂ?ﬂ *ﬁ@%giiﬁﬁﬁ$%,xmm j‘:’ﬁ(ﬁ’”ﬁ?&@%,
Xuvoe MR 75 75 1 1 8040 6 285 Zuyoe 4 B 5 16

=R
AR,

3 KfRRE
K (1) —(14) IR 2 Bl &S To %
BRI TT AR | [ i A A RO BRI Ay 7
P, A R A i TR N
min X (15)
AX =b (16)
F(X,Y,Y)=0 (17)

(12)

AP X OB A A 1) 6 Y O Pl AR e 2 A
[T Y O Y BN AL b R ARBOT BE &
BGF O I e

D32 H AR R Kb i L L A T 3R AR AR e
B AT IE ARG L, 75 R FH A S0 B3 % A )
JEL B B AT LR T A L R Rk
S AR R AR 22 1 1 R AN A R Rk T R R
fift, oy S H.TC AR 2 2 BOR T, 1% 05 O IR
SCHR A PSO F 3k EaRAR L L IR BEA TSR A, B
PRIRERANE 3 R

(B0 LE R R T B

SRS =1

(AR (D) i B R |

(35 A U/ 2 R b E |

XS ON
TEIRVCHL 2

3 RERE
Fig.3 The flow chart of solution

4 IERIE

H T RAESCHR I 2 s Ao w s T
AR5 36 B TERRE AR S0, RS2 bR T 95 v 19 451
IO EHAL, IR M e F R I A Ay VI 95 r ) o 1Y
By Ly, AR SRS I8 AR R LI DA By L —R
B AR —F 1 (REFF) R R MR R —RIL
R§ 4 1~ 500 kV B R XN HRECR R Sl
b7 FRIE S EOR R R e MR 25 . S B Fl T R AR
FEME A3 BIAE 50 JM Sl | A 52 3t T S Y e B T R A
ML UPFC il STATCOM , Zha&Jou%e & B4R {E B
1R,

PSO Bkt Matlab Zg F2 528, H @115
K MatPower 7.0, #L #8525 0 B 3155039 433 5 1A
B AT B S, 45 5 R v s R 2 A
JE SRR AE AL i 26 J5 , B B Pk & 0 B AR O
AR R IS 15 BIAE N HAR R B, DL WO B



81 BRI S RS ) 2 sl A T B A sty

&1 BELHEEHSE

Table 1 The data of dynamic reactive power devices
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Table 2 The setting parameters of PSO in four cases
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Table 3 The optimization objective
in four test systems
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Table 4 The optimal reactive power of
DRPDs in four test systems
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Fig.5 The comparison of the inverter
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Fig.6 The comparison of the inverter
station’s extinction angle
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Operation optimization of multi-dynamic reactive power

devices with voltage resilience
ZHAO Xin', SHI Yichen', ZHANG Ningyu’
(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. Jiangsu Electric Power Research Institute Co.,Ltd.,Nanjing 211103, China)
Abstract: For the purpose of improving voltage support capacity of receiving-end power grid and reducing the risk of high
voltage direct current (HVDC) continuous commutation failure,this paper presents an optimization method for the operation of
multi-dynamic reactive power devices. Firstly, considering the key characteristics of voltage recovery speed and extinction angle
of HVDC after faults, the evaluation index of voltage resilience for receiving-end power grid is introduced to measure the voltage
recovery ability. Then, taking the maximum voltage resilience as the optimization objective ,a mathematical optimization model is
established. In this model, the reactive power output of multi-dynamic reactive power devices is treated as the optimization
variable ,while the steady and transient constraints of power grid are included at the same time. In the end, particle swarm
optimization ( PSO) method is used for calculating in the proposed model. To testify the correctness of the model, Suzhou
southern power grid is utilized to simulated. The result shows that it effectively improves the recovery speed of grid voltage after
short-circuit fault and reduces the number of HVDC continuous commutation failure.
Keywords : dynamic reactive power devices; AC/DC hybrid power system; commutation failure; voltage resilience; coordi-

nated operation
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