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Standby control strategy for PV generation based on grid-forming inverter
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Abstract: The use of grid-forming inverters for grid-connection of photovoltaic units is the key to stable
operation of the new energy grid in desert and gobi. The conventional PV load-shedding operation is greatly
affected by irradiance and inaccurate power retention. To solve these problems, a PV active standby control
strategy based on grid-configuration inverter is proposed. Firstly, a PV grid-connected structure containing
reference and backup arrays is designed. Secondly, based on the two-stage PV topology, an active backup control
is introduced at the front stage DC/DC and a grid-forming control strategy is introduced at the back stage DC/AC
to realize active participation of PV units in grid frequency regulation. The control strategy introduces a constant
DC capacitor voltage control to maintain the DC voltage while enhancing the inertia characteristics of the PV unit.
Finally, the PV small signal model of the grid-forming inverter is established, and the influence of DC capacitor
value on the PV frequency response is analyzed through the root trajectory. The simulation results verify the
correctness and feasibility of the proposed control strategy.

Key words: PV active standby; grid-forming control; DC capacitor voltage control; frequency response; stability
control

¥ %5 B H3: 2024-05-31

£ & W H: EZLMERAFSHEHEETH (5108-202218280A-2-305-XG)

Supported by: Science and Technology Project of Headquarters of State Grid Corporation of China (5108-202218280A-2-305-XG)
F—EEEN: A5 (1993), %, BLHIFAE, TALE, T MR SR S, fuxuejiao2020@163.com.
BIEEHEE T A% (1986), 4, Wt, BIHEE, FIOFFHFOHALER B E /M7 K434, suxiaoling@qghu.edu.cn,



52 kAL R

2024 4

X B i L X X T RE U e BG4 O R R
IR G R R RFBL,  F L R A R
DRSS AN E-21, ] B T R S M I B AT I E 2,
WHAF X 55, T BIUAH A R R D00 R BE YR P 380 AR
FASHIAEAE 5 RS . HLALAE DUAR 2 1847 10 ] 41,
F—J7H, B REURALAL F S AR i 52 VU A TR,
G0 T B RETEATLAL AR M o XS o R BT RE DL AR
HEBISIERE ST, MR RO SR T BEIROE
A 2T BB,

H RG22 e A IR0 ik g
AR PR R ] 2 Al (8100, Seflohnef e
B AUAT LA 4 R L AR A I 5 L PR 53
iy HBESDEARNA S 5 — RS, (B Ak e a1 n
T B R g A2, SE R EGE AT A
RHVH I R IYHIBAT R, EHRE 2 EHE
B, KHRACEMRE, MW 258 RGMM, 25
Rt P dh B R IS5Y, WA R B D 22 502 e S N
M EReBHKE, MR D A=A 2
fipp ok el

YEARBLAL LA Th & 7 200F N 32 B A A7 AR
WAL 2 P A28, g OB L 3]
S5, 52458 BRI BN R 2 SR R A S5 4
A, ELIAUON R F S R A7 1 PR, A T P 4%
Sl M DL s, SCiR[19-20] et T OB AR AR B
DC/DC 311 L, #2150 ORI AR 25 125 5 KTl
RABAT I RIS SIN AR B2, A2 SR
RKINRIEAT R B AR, HRACRILALK
FAS Zha& I, e KA i D 3 AR AR

TR A IR 3T R ) IR0 42 ) S 2 PR AIE DG
PRV B IRPRNI SCHE, AP N B A B
(3 R P21, SRR (228 3 2 B 2R A0
PR, He T IR IME SRR 1R i B
FasEEs SCHR[AS1 0 #T 1 5N RESMBE DGR
BRI MR s SCRR[23]52 H 1 — Rl IR B K%
DFAGFTTE, IFSI BB AT R ]y
B ARG BRSO . SCHR[24-26] 38 1D XS EL 7y
REANFE LS T, 1 1R RS LS e 1R
AR RS E T T PR RESEL . SCHR[16]7E T T 4]
G NEILE R, FIADEIR P-V TR LRI, R
FEELUR N FFOR A SO R R HH Zh 3, T Se Bt
SR DR HE R %, (HIL AT P-V i 2RI Lk
PEth, HAE SR R s ERSCERBEE 7/
T, SIABHRRE I, (HERE N EE

http://rlfd.cbpt.cnki.net

i3 R REA R MLz, BT A D Zh R a4
saieE TR, HA D& HEIFARER MR Ut
MERPE AR . PRI, 7 BRI ] SR A OB ARRS
1 1)

N T BHRICRA Dh & R MR EE . ABEAN T
IR ) B o AR T 3 A X B30 25 1
FeAR L R GO THEAT ) 26 P25 1 St , - 2 B i
B NMKIRRERBE A Thas FHELG], selRsHER % .
e PR AL T SB35 WL T R G
T, NIEBURICEREA, @A D iz
SRS I DRI ME SR, i R AR 45 B
FEL S ) I FRE A e FH A i L PRS2, i
T 7 B S0 B0 UE B R 43 H 5 s S
1 MBS (R B Uh L5
1.1 MRS AR E LT M FhTH

WA M R G 1 s i 1] 0L,
ZA G EEUFCRSHIES . SR & RS
DC/DC i JefRIBAL S EBEE . XL
Ho EH: Vo WA Vs s 703 9GRS H 5 AT
D& FOGAREE B )4t HUR AT Uae 906 IRIY
BEHERMBAERE: Ree L Cr 20 A 0GR AR
anay AR LB SRR R Lo 1 R 20 T 92k %
HUB LI Ug VL ec MAZIRLIED: s LA
RS s i AT g 23590 0 R P R 510 A2 Tt n e o LTk
FLJACART R O 00 Y LA o

/r{pc Iﬂﬁ -

/
/—I- pc| 1]
Y

- ) U
A [ R L, Y

g

B CI&, DC T _.'2’} R, L,
ﬁT pc) | oo,
v U

(AN

o

1 MR LR F M54
Fig.1 The two-stage photovoltaic grid-connected structure
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