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Abstract: With the increasing penetration of new energy equipment, while alleviating the environmental
problems caused by fossil energy, it also increases the frequency instability of the system. Photovoltaic (PV)and
other new energy equipment to participate in the grid frequency regulation is an effective way to improve the
frequency stability of the power system. First, the basic principle of frequency response of synchronous machine
was analyzed, the correspondence was determined which is between active output of PV power generation and
primary frequency regulation and inertia response, and the virtual synchronous control strategy of PV power
generation was formed. Then, based on the power-frequency correspondence relationship of primary frequency
regulation, it gave the parameter adjustment method that directly corresponds to the frequency and the load
shedding rate, and realized the function of primary frequency regulation. Once again, based on the inertia response
minus the frequency-power correspondence relationship, it gave the inertia response minus the frequency-power
correspondence relationship, which is the most effective way to improve frequency stability of power system. Once
again, based on the correspondence between inertia response frequency reduction and power, the parameter setting
method of inertia response load shedding rate was given, and the negative influence of inertia in the process of
frequency restoration was avoided through the determination of application conditions of inertia response. Finally,
the PV grid-connected model was constructed , which verified that the PV load shedding operation has the ability to
participate in the frequency regulation of the power grid.

Key words: photovoltaic (PV)power generation; load shedding control; primary frequency regulation; inertia

response

Fifi 75 XUk H b ) 42 8, 3% DT ae K & 20224 JFEEL15392.6 GW, Kazozliitegmcw
J&, Ho AR K B IR B L T [A] eI K 28.1%, & EDEARZEHL & 5 2Bk

EEWR : [H R AL A PR FRHE S E (52243722000N)
YEE R NI e (1989—) , B 0P AR | im0 TR I, R 20F58 7 0l g v ) R GE B BRI E 4%, Email : 1ylong89@163.com

34

4 L,\



XA, F R T RBEATH AR E MR 4 5] Rk

B A AR 20255F H 554 5

i 37.2%, o JE A1

SR HL 5 L RGBT, D)
5L RGNS , A B A R In T
FRGR AR, PRI 2 e YD 2GR
F B2 5 3 i R S R AR AR AR AL
5 H SR 4ERE L ) R GRS E PR

AR 38 R T3 15 it B 25 28 B s 1717
RARI— 2 AT D48 1, S 2 5 v I 8 A5
W H . o, B0 BE I A I i 450 I SR
BhF  (AAE BRI A AR w5 | 5 52 7 F T H Yl
M 75w Pt se e, H b i B0 G ) @i, ks
TRl DR RERA BT HERK Y H
ST S TR R ) R H Y, BA AR £
T,

SCHRTTOT3E A3 PG A L W 8037 52 56 50 E T YAk
FL 3 ELAT NS A BB 1 2% 2 5 H D08 03 ) g
HOGAR L B TR FH L 7 i 45, A4 0] ]
AL GE [R5 AL BE PR . SCHR 1112 T o 48 4%
il 235 53 A T TR AR R R A
AT R FOLIEE St 4 ) ) AR B3 D 3L, O %o g 4D 18R
SRR S e I 9, B A R R TR
SRR B AT ARG . SCERI12-13 P4 F e 4k
o FH B AR T 2 il b ARG AR Al B4 T 4
il A1 2 0 B BB T, AE R 25 JECAB S e 1 24T, 41
AT R AR AL SRR AN 2 . SCHR(14185 0 T —Ff
P2 ORI I R S8 0 R FUL R 25 4 i O vk (H I
oK JE N7 Rl R R X N OGRS
5% SCHRISTICTT 1 saeds I e & e 40 [) 25 L
P50 ) SR AEL IR 7 BT et AR A R S i i rh
FA) S TED 52 W, I R S8 O HE ME ADLIEE AT AR o A
Yo

BT LA EAFGE AR SCHE Yy — o 35 T ik 845 |
I ADCIR RG2S 5 0 ORI Ty ik, il
1 53 BT R 25 AL — R R R A8 g i e A v A 2% —
DRSNS R SRR S E W= kPPN
R AT i 0 5 e R B2 o [ I 35 163 2 e by ) o
SR FEATZR R A 2ok i v A8 FH AT o e 8 BT ok
CRLEDOR TR VSR 0E A I FEES) /N 124128 )
25 Fa U3 X v, 0 e DR AR

1 RRFWEGRERERNR D R E
1.1 EBEIRINER
ARSI 5T T G ORI R G5 B4 8 A 4 ol

SR, BRI DA I IE] 1 R

S
T P e =

BT ORRIF M R G 3 B b A

Fig.1  Main circuit topology diagram of photovoltaic

grid connected system
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Fig.2 Schematic diagram of active power
backup for photovoltaic cells
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Fig.3  Control structure diagram of slave array
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Fig.4 The corresponding relationship of load shedding rate and

frequency between primary frequency regulation
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Fig.8 Inertia response validity verification
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