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Fig.1 Structure diagram of photovoltaic system
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Fig.3 Frequency dynamics during an under—frequency issue



R, % ARALT RIS FLRR & PR 46 Rk

OB BTN B Je BRI A TR
& 3 SRR FE A B A R e A A (5
R REI) FRASWRIZ AR £ (BCE AR A3 g 22
fofi) JRoCoF FIRE — U RATm B BF £,00 FHT
FATRE ] L RE A H LA ST SCEE, TR R
P B RE R POMAT, 5 IR
A S B R R Fa b XUk LA B s 2255
R R IE , AR TR 22 G %) HaL DA 36 S 4 o
IF, W GTE fy, RoCoF il £
gt AR R H [R]20 & LR e 1R 15
SEPL, RIS M RIRJE P TR o T
IEFRBETER 2R GE 0 BRI 45 i (VIC) i R
FHJEFEHI (FDC) , B e TR Zmr 8 s r R n L
B R LR N
2Hw=P,-P.-D(w-1)
. (2)
o=w,(w-1)
K H IR B 0 AR P, AL D)
R P, HHBER  P=KSs, Kb 8 JyThfl K K
I REG D HBHJEH 47 0. S RGHUE A
R UL R BHE R s, &l 4
fios, B 4 FTLE R PR 20 HOFIRE e 3 25
D Y& T AR FR R s AR BRI S
H FEPGENHR)FEL (RoCoF) ,D T2 152 M
WRIRZE (fofi) o FERFBLH S R G2, RoCoF
FERCH R GE B0 B | T fofi SE Z MRS R G2
SEJE A T 25Ul H R D SR s 0 5%
10 7 U N

B4 RSEBIETFIEHFREER
Fig.4 Diagram of equations of motion of synchronous

generator rotor
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Fig.5 Dynamic behavior of frequency and frequency rate of

change under different inertia constants
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change under different damping gains
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under different control strategies during load increase
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Abstract .

generation, the power system has put forward higher requirements for its participation in primary

With the rapid penetration of new energy sources such as photovoltaic power

frequency regulation, requiring it to support the power grid in a more flexible way. In order to
achieve more comprehensive frequency regulation, the key indicators for evaluating frequency
quality are first determined according to the relevant grid specifications. Then, with the help of
the motion equation of synchronous generator rotor, the effects of the constant of inertia and
damping gain on the frequency quality are analyzed. Based on these research results, a
coordinated control strategy of virtual inertia and frequency damping is designed, aiming to
achieve the optimal frequency support of photovoltaic system with a certain power reserve. Finally,
the performance of the proposed control strategy is verified by simulation, and the advantages and
effectiveness of PV system participating in primary frequency regulation are displayed. By
coordinating between virtual inertial control and frequency damping control, photovoltaic systems
can support the frequency stability of the grid in an efficient manner.

Keywords: frequency stability; photovoltaic system; virtual inertial control; damping control
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