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Research on starting control and optimization method of PV power station
based on VSC-HVDC grid connection

YU Xiaoyan, LI Guoning
(School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: With the growing of energy crisis, the shortage of power supply in some areas and the unreasonable
distribution of energy, it is urgent that the PV power station is connected by Voltage Source Converter-High Voltage
Direct Current (VSC-HVDC). Firstly, the whole start-up control process of the grid-connected system is studied and
obtained, and a start-up control strategy combining the constant AC bus voltage control with the constant DC/DC
voltage-slope control is proposed to alleviate the impact on itself and the grid due to the large fluctuation of the current
and voltage at the start-up of grid-connected system. The simulation results show that the combination of the start control
process and control strategy can achieve the system start-up without impact and go normally into the rated operating
conditions and stable operation. Then, according to the characteristics of the randomness of light intensity, a hybrid
particle swarm optimization algorithm is proposed to optimize the controller of the grid-connected system and stabilize
the power fluctuation when the PV power station is connected. The simulation results show that the algorithm is superior
to the single particle swarm algorithm, and the effect of stabilizing the output power fluctuation of the PV power station is
more remarkable.
This work is supported by National Natural Science Foundation of China (No. 61164010).
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Fig. 1 System block diagram

VSC-HVDC R4 1Rz iz,
L4
dr

+Ri, =U_-U,

L%+m=%—% (1)
di.
dt

L

+Ri, =U_-U_,

Abe i i i WA Uy Uy U Rt
RS 2% = AR Uy Uy U, WHGERAL
VLR = A, R AL AR, (D&
IR S AR e [ 13 =AM RRAE dg PIATERL AR R T
R R 2) BT 7R o

4
L€?+RQ:UQ—UQ+aMQ

di @
Ld—:+ Ri, =U_, -U, +oLi,
Kefte U, MU, WU Uys U 7E dg HebEAER R
I Uy MU, WU, Uy Uy fE dg eSS
bR . RN LT Dh 3R, /E abe
ARTR FR T R 45 0 3l FH AT UL 2R 8 1) A% i R A7 D 2y 2
p AT g, 5390
ps = Usaia + Usbib + Uscic
qs = [(Usa - Usb )lc + (Usb - Usc )ia + (Usc - Usa )lb]/\/§
3)
K3)&id dg 228 m, SRS AT pyy,
T Gy, 739N
pPVs = %(Usdid + Usqiq)
3 “
qPVs = E(Usdiq + Usqid)

1.2 Bz iEa

A IR S EANIE LR, SRR G T
W (1 i R B P, R A R B,
WKEHE VSC-HVDC & ALt 8. Hua A
BN JE N e VSC-HVDC 2 45 1 9 ] 36 7 2
(GSVSC) B 8 FH AT LI, A VT S EL 2k %
FE, s TG AR 46 97 2% (PVVSC) [ A8 W HL Ik, £
VSC-HVDC 4 i 356 e G AR RS . 728
iR, VSC-HVDC £ 40 75 2 e 3 R e 1 B H
TR, AR EEE MR E R, Z A6
fRHLEELE PVVSC I B s )i | 5 At il e 30
H5IrEirm. B 1 IEM RS EEAARER], S N
FEH TS, QF1. QF2 NWrikss.

Kl 2 HIEM RGN EshiEHIE R . VSC-
HVDC "H'[) GSVSC HE# TR M, # R A
Jih 7S A, BIAE A sk F R B A2 EE 6 8
ST A ER AR, AU 7o F H Bk A PR
Wb R . 76 )A Bt FE T, PVVSC RS2 G
Wy, HRER A sl 7 X, R F5 2l GSVSC
M H TR IR AR L RE R



TN, 2%

FETVSC-HVDC IR DGAR S R sl AR AR - 57 -

| &A% FaIRE |

| FI#3QF1, GSVSCH7EHL, PVVSCALih et |

BRI

| pifs, sy HuiLHIR |
v
| XFGSVSCHRER,  Ff-4s il LI FL A 210 %005 (1 |
v

| HPVVSCHEAT I FEAEA ], 1414 QF2 |

HE RGP

2 BahiEdliRERE
Fig. 2 Start control flow chart
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Fig. 3 PVVSC converter control strategy structure
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Fig. 4 GSVSC converter control strategy structure
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Fig. 5 Mixed algorithm flow chart
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Fig. 6 VSC-HVDC system startup process
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