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Fig.1 Model of PV station and its access system
L1 SEREBEeFH W SR EE TR
B G AR FL 8 SRR — A B AR i 1 1 RT, DBAR
PR 35 7 O P S R T P A AE DL T G AR
U=U,.-dU=U,,.-AU-jdU (1)
Horb, dU i 2R B bR VR [ 5 AU A R 1) HL R
Kt s SU k1w L TR
H T 3U BV, Al 2 AT, B 3AG
U=Up = (AP} + BPpe + C)IU
A:(R§+X§)/U2
B=R,
C=- [(R: +X§)QPCC] 1U? + X, Qpec
Fo, U U 73900 9 S A 1R I 190 25 PR T AR RBEAE 5

(2)

Prce s Quee 23 IRGAR H sl H O 2 JCSh R

pr 2 (2) 260, L I U 32 56 AR H il i o s A
FE I A LR U e BISZ IR, FE DGR LS5 TC D AR B 70 A2
B 0T, 38 1 18 2 HA R E T DR Qe B2 5 T
D) A5 L Uy, BIVAT SR L D90 B O F4) B B 1
1.2 SEREBIRE AR ERATEES T

AIFFE AR HL 8 34 P TG g R 91 R P T 0 A
— 1 PVGU 42 A s B H R85 e b A T o0 i o BUH:
th— 4L B 2 B AT A0 AT, 206 UL, IR i 4 PVGU
A SRR LLRR N .

1

NP (—IPR)R + D0, (I} X)X,
k=i

U=U_+ =
Ui (3)
i:1,2, ceeum
Uy=Up
,H\EP,UIC((ﬁj‘lﬁﬁEﬁiﬁﬁm)ﬁﬁﬁimﬂEﬁE,Pk\QLﬁ

AR R4 PVGU KA Y TCI TR R, +jX, N
B RS k- 141 PVGU [ LR BT 5 1, A it 56
kB AR LR B BRI s U, 5 i ZH PVGU HE AL
= (3) A[ A1, 24 PVGU A U i i, Hofs
A SRR T 32 7 W L RS a4 ik 5 1 5 % CH
M PVGU M TET s A 2. B, BF 9 i PN TG D) H
FEVE TR X6 T 2t AR Ha i P B %) L R A A 4
FolefR e % ezt BA mEEEH.
1.3 XREBHEINBEERTNEIRENZNE
RS G AR H it rL R 911 4R 198 ) S 7 2% BTG
T3 A XA DA FE B 52 ), BOH: v — B 4R e 4 a0
T30, A T FE T AR R A -

m m

[Z(Pk - I;Rk)}z + LZ(Q" - I,ka)T

AP, .= = U’ - R, (4)
SR FL P S S HL B BT T
P.=Y AP, (5)

Horp ) N A G AR HL U PR AR A8 PVGU 22 [A] 4 H 28 %
BBUBGAP, N B B A A ThARRE

F 2 (4) 1, SR sl N A DI 5 PVGU B
it i AR 2R M BHBTA &0 M PVGU LTI 71 Q,
INTTEINFE 12X, B, Ab T TE D BN ES , HAT i
FE I JC Ty 4 A9 38 I T B4 s 24 PVGU BT g
Q, KT RIBAE X, 0], b FIRIZ R RE, BA
A FERETC TN H 7 B3 s . B, A PR B
KU PVGU [E A JE T 7, XUk /NG AR L il P9 8 A
e dEFeR sl 23 R s T HAa EEAEH

2 SRR ENREEEFRERSS

2.1 KRB EZFEERE
0 FE S B R 0 R st R S S e R



@ L/ AR {7 G-

%4045

SR, RIFE G fr o W it BETH 2 1 0 L, 78 7 fir
AT B B AT 190 A5 e

5 0 Y R s o SRS [R], AR L A T
T N5 A7 g 9 AR AN AR AR A DG B
OB PE LB S o PR etk i sk 28 S S H N
FEAR I, T [A] I 25 S OGAR i T K/ IN AT H ) 7 7 K
IN2ARER . A, ARSCH AR L 671 3R B AT X
Sl FL I 7 g 236 A . OGRS T3k B R
UHTIN 28 ) R SO R Z L

B=r pv_z'/ P PV_max (6)

Horp Py ROBARE S SR T T 5 Py L RIEAR
HL 38 PR 0 D)

(A B, o SCIX I e, ) 70 7 38 o Sy R8T A 2D
T 5 e KA D Z

n:PL,E/PL,max (7)

Hrp, P HRGCE A AR P, . RS KA
i fir o

FR AR PR R 7l A 110 kV L R S5 4%
IF I B AR Ha 3 107 e 4 1 O 0 it L FEAE R LR 1Y)
97 %~107 % , B IF 9 s o, Hs 4% ] 42 0.97~1.07 pLu.o
PRI, A SCS 25 0 AL TR R R 5 AR e, KA ] s B
D RN Nk NS R Y R DAER € g TR WS TN
(P I A5 H s 2 ED) o

F1 AEBEEKBEHW B EREEHEE
Table 1 Ideal voltage control range of PV station in

different periods
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Fig.2 Voltage control curves of point of common
coupling and cluster point
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Fig.3 Topology of PV station
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Table 2 Reactive power control results of upper layer
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Table 5 Reactive power output of PVGU under

two control methods
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Fig.5 Voltage change of collection line
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Reactive power optimization control method for PV station participating in
active voltage regulation of power grid
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Abstract: With the increase of PV (PhotoVoltaic) power generation permeability and requirement of system
to power quality,the voltage regulation ability of conventional power source is insufficient, while PV station
has the potential of active participating in voltage regulation of power grid because it has a certain reactive
power capacity. Based on the analysis of voltage regulation characteristics of PV station,a control method
of PV station participating in active voltage regulation of power grid is proposed. Aiming at the contradiction
between active power output of PV station and the load of power grid,the concepts of load rate of PV station
and the load rate of regional power grid are introduced,and the control principle and objective of active
voltage regulation with PV station are determined. On this basis,a top-down bi-level reactive power optimi-
zation model of PV station is established,the optimization model of upper layer is used to track the voltage
control target at the point of common coupling,and the optimization model of lower layer optimally allocates
the optimization results of upper layer among each group of reactive power compensation unit,which realizes
accuracy control of PV station participating in active voltage regulation of power grid. A regional power
grid is taken as an example to verify the effectiveness of the proposed method.

Key words:PV station;active voltage regulation;reactive power optimization;bi-level model;accuracy control
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