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Abstract

At present, as for AC/DC combined power grid, most of its DC voltage control methods use voltage
droop control. In order to improve the system operation reliability and reduce the network loss
under the droop control mode, this paper explores the influence of the controllable parameters of
the VSC voltage droop control on the system network loss. Firstly, the AC-DC combined grid net-
work loss calculation model considering the converter loss and the DC grid steady-state model
under the VSC voltage droop control mode are established. The principle of VSC droop control and
the influence of different parameters on the P-V characteristic curve are analyzed. Through the
simulation of the example, the DC voltage fluctuation and the network loss optimization effect
when adjusting the different control parameters of the converter are compared. Finally, it is con-
cluded that the network loss optimization effect of adjusting the droop control reference power is
good and can guarantee the safe and stable operation of the system. It is an effective reactive
power optimization measure.
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Figure 1. Principle of voltage droop control

1. BETEEH RE

DOI: 10.12677/sg.2019.93012 114 B HE L


https://doi.org/10.12677/sg.2019.93012

v /o RN

HHIE 1 mr%n, VSCL. VSC2. VSC3 KA HE N aEfad], Rk Th A FAE A A2 M A2 2 DL N2k
MR AR

R, =F,+K, (UOi _Udz') A3)

Arb: P, FoRBIRG LR T U, FoR B 1 asebr s, R, U, K, ¥4 VSC #uiids il 452
o, 7 FoR VSC it s N EEHINSH IR, S5 f5 LR TR MM E, 257
B, ZEPEME [ P-V RN SHET R, BE FERYE 1 P-V R ARIE, =124
SLFPE T IZAR RIS AT R . TR = A RS EO P AR R AR R e D, A
B EHT =AN TS S HON B G F R RO RE I, Mgk R T RO HREORIE R G AR e s AT AL
S8, AR YRR TS I H) 77 R R B R A M A R B s S

VSC4 K H 58 Dy &A1, 24 VSC4 BT Z kAN I, i ki (1) TAE B R34 U, A U', VSC1.VSC2,
VSC3 Wi % H I P-V RePE 4T H0BT 80 TAE s, ATIE R G F3 [l B Th P45 . 2 M mtuli L FI7K
HYERF RGIWF-FHERIES, T RGERBAT AT FEE.

3.3. BRETEEH THEREMRE

BN S, HIEAA T DU IR
P, ¥
1, = U_d’ = zGijUdj 4

di J=1

Reft: Uy Ly Py S BIFOR LI & IR . AT TN, G, FR FLRIN st SR 754 . VSC
B SRR MR T T, RO A (AR SR TR, BRI A T R () T R A R GB)

BE:
_1)01+K1(U01_Ud1)_
Udl
P K(U U) Gll G12 G12 Udl
+ —
— — = G12 G22 G12 Ud2
Ua o Y : : )
G, G G, |l U,
P()i +Ki (UOi _Udi) l ’ ? ’
L Udi _
4. EOIHr

4.1. HiREFH

ARSI BB S PR B, AT G BOAN UK R 0T 5 P A3 13] [14] [15 18 500 R e AT SR A 28U
/2%t TEEE14 Al IEEE4 5 SIS M A G IB LUk, =AMl E XI55 318 VSC1, VSC2, VSC3 5 Hii
HL AR, R B4 i@ VSC4, VSCS, CSC6 SAZiM 4 sl BBk, VSCI~VSC4 ¥R H &6 ThTh
HiEhl, HIHIES N PR =0.8,P , =0.7,P" , =0.5,PF , =—-0.6; VSC5. VSC6 K ik
fil, VSC HEZ#: X, =0.15, R=0.006, X, =400; VSC A REIIE: a=0.01, 5=0.03, c=0.01.
LIRS KB 1T, VR Z WA 1, AIRIT VSCS. VSC6 ANF) T H 45| Z 500 R G M i
Somd, HHATUUALD SR, LIRS EOGILENLE 2, BEH RS mINERIE 2 s

DOI: 10.12677/sg.2019.93012 115 B HE L


https://doi.org/10.12677/sg.2019.93012

v /o RN

Figure 2. Topology of the example system
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Table 1. Constraints on generator output

=1 REHAHNAR

R A1 Ji(pu) FEHi(pu)

Gy T i THR R
IEEE14-1 1.25 2.5 —1.25 1.25
IEEE14-2 0.75 1.5 -0.75 0.75
IEEE14-3 2 4 -2 2
IEEE14-6 1.25 2.5 -1.25 1.25
IEEE14-8 1.25 2.5 —1.25 1.25
IEEE4-3 1 2 -1 1
IEEE4-4 1 2 -1 1

Table 2. Comparison of droop control parameters of VSC5 and VSC6 in four groups of experiments
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ZH VSC5 VSC6 VSC5 VSC6 VSC5 VSC6
XA - -1.0 -04 2.0 2.0 50 50
IR 1 BH I -2.0~2.0 -2.0~2.0 2.0 2.0 50 50
SEEG A 2 ZH R -1.0 —-0.4 1.96~2.03 1.96~2.03 50 50
LIS 3 TR -1.0 -0.4 2.0 2.0 0.5~70 0.5~70
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Figure 3. DC voltage comparison before and after optimization of scenes 1, 2 and 3
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Table 3. Comparison of network loss optimization effects of different parameters of VSC

3. VSC RIS B MR AR XS EE

o Xt HE2H /pu S2EG2H/pu SEIGH H
= SER AL Y o
U rsmw VSCS VSC6  VSCs VSC6  VSC5  VSC6  VSC5 vsce AR
S8 ¥ IR BHTE SH S FlThE Fdox RiMmw
Wl BHE;ME -10 0.4 -0.9213 —0.4514 -0.08 -1.32 -0.2708 -1.1002 5.4288
w2 SHFHE 2.0 2.0 -0.9213 -0.4514 2.021 1.984 -0.2313 -1.1395 6.0696
W3 TERRK 50 50 -0.9213 —0.4514 70 70 -0.9049 -0.4679 0.2336
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