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Topology of direct-current connecting cascaded photo-voltaic power station to power
grid and its control strategy
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Abstract: In order to solve long-distance integration of photovoltaic (PV) power station to power grid, and improve the
system stability of grid-connected PV power station, the PV power station is integrated with voltage source converter high
voltage direct current (VSC-HVDC) system, a topology of direct-current connecting cascaded photovoltaic power station
to power grid via VSC-HVDC system is proposed. The voltage characteristics of PV module and the control strategy for
PV module and DC voltage control strategy for VSC station are analyzed, thus, an improved control strategy of DC
voltage margin & droop is put forward. The system and proposed control strategy are simulated under PSCAD/EMDTC
electromagnetic transient software by different irradiation conditions. Simulation results show the feasibility of the system,
indicating that the proposed control strategy can effectively maintain the system voltage stability of PV power station.

Key words: photovoltaic station; voltage source converter high voltage direct current (VSC-HVDC); DC integration; DC
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Fig. 1 Topology of connecting cascaded photovoltaic power station to power grid via VSC-HVDC system
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Fig. 2 Circuit topology of PV module
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AR A T R Al 0 30 s A AR W R AT R
@ R MR Rt T, Sl
FLUR A ZZ R0, FEARRIZR G R B, g
Bt uhi Jb T AR I S B TARIRES, bR Lo
LI IR Koo (1N B 500217 @ BRI
2 Tl b e et PR AR AR PR AR, i s 37 B 2
AR TARRE, SRS R ARER TRIRE.

A AR Koo IBCEN, BLEFEE. 2
K RAESHAA T, AT SIS AR I R
W5, A TR Dy A H ) i Ak B3 B B e AN RIRERAE
SEOL 2 BoRh AR P 2, AR A P i e 5 2 A
ey EHGE N



Yo, 5

GO Al BT 30 b B A7 s - 17 -

(2) LI R - T 23l 2 42 ) A s

LU H e - T R A 22 ) R W d ) FE R i
VSC-HVDC #HIRGAEH, B 54 VSC B k-
DR, i R sl R, A
RS ST NE RN/ I E 0D PR 2 S B N G E R
JEJ7 ) SERL s MAE R IR AR s i R g, JEAEs
(RS ST NE R A EN A I B 10D PR 2 S (U N G S E R
AR %5/

UA -
AR WL

P=P,
Vel < Vst
P\>P,
o Pi<pP,
0 Prax

Pr

Prin

(a) VSCH it sl B[] D26 o H s -2 1k

U A

AUy

4

A

e

JEAT T

¥ vscl 0

AN
VsC2

3>
>

Print Praxi P= Prin Praxa P
(b) X V'S CH5 Lt X 1) )3 4 FELIAL P s - 1) 36 g ZE
5 VSC #iitit Bt R E - T Z 4= 6 Hr 1%
Fig. 5 Characteristics of DC voltage-power margin

control for VSC converter station
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Fig. 6 Characteristics of improved DC voltage-power margin &

droop control for VSC single power converter station
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grid under partial slightly changed irradiation
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