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System topology diagram

Fig. 1
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Fig. 2 Network following control structure and equivalent circuit

FTPET 2a T T, 242 U A 4 B 10 242 o) — i o SR 3 15

Hh | &N

https://www.cnki.net

AL ORFF IR A2 4055 A R G0« BR3P 28 G0 AR 3t 4 il
[ g 224 HG P BIUR P 2 G T R O D) st L S F) 455 LA
L, 38 H 1 dg 225 PL A 4% A — S B3 g8 2R, an s 3 B
718 5 FEL YL A 7 [0 5 LA B ) R AT R A A L A PWML A
5 O A F A FL AL

V=0
Vabc V:I Vd ! K
abc/dg K4 |@
7y - v
0 0 1P
< 5 ¢

K3 B RS
Fig. 3 Phase locked loop system

SR JT R 009 242 1 1) 718 3 a4 7T S5 280 161 2b, B L i U s
P 38 3 AN BT R Ty 3ok S IR H 0 ) BRI, SR L O R AT
MY R P o H LA 15 R 1 A v e 7 R B I 1o
AF 00 Sk 2R 0 A B 3R 256 HL 22 AU i s . Lk 25-26
R BRLAE AR P PP 5 2 (RIS H ) 1, BTAE v it A o A
PRGN , ORE PR 1 Bl A ARk 2o A LT 55 T H IR o A A
TE M SR FR ST I EL B R G R R
12 B HIRA

) ) 750 A5 i o £ %8 JA] 25 &% B3 ML (synchronons generator,
SCHRYJELHRL, 333 {7 ] SG 4230 Jy A3 18 AR ) oFe 552 B -5 v I
R0, AT IR A

do, o
Joq =P PP (1
do, _ _ 3
J =g = Pu P D(w, - w,) (2)
de
E = (1)r (3)
A J— 1R, kg-m’; o —— 5 F M # JE | rad/s;

WS, He; 0—— W LR AA A £, rad s P, ——
ML T 2, W P——H S IR, W; P,——FJE TR, W;
D—RHJE # AL

NG N TR G i N SR AR E AR B R
ALE R SOk, O X 4 1) S m AR T R s il AR R
R L R A 45 S o S AR 27 A 1 AR
PEIHE BT M da 327 o SR FHIT I B4 il 1) 28 3L 28 T S5 400k
& ab, A R s P, o A R B R, AT g
g A, {3

W o

P
g A
eI ;
Udc-L 1%} nmm J_{ Y YY) M‘é
i L v
PWM O PR Der
ref
[abc/dg

*

abc
[abe/dyg |‘J
m i i

dg i v *
bl L |+ T < { O R = P

a. ) I B4 2 )



Hh | &N

9 XA AR I

ALK 5 R R g 103

Fey I AR i s

b, A 6 TR0 e S5 S B ]
P4 e o0 T ) 45 g B S A i e

Fig. 4 Network type control structure and

equivalent circuit diagram
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Table 1 Comparative analysis of grid following and grid forming
control technologies
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Fig. 10 Virtual synchronous machine control
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Virtual synchronizer control block diagram of

grid- forming converter
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CURRENT STATUS AND DEVELOPMENT TRENDS OF
GRID TYPE CONVERTERS

Liu Xu'?, Zhang Guoju'”, Pei Wei'”, Zhu Enze', Zhang Xue', Zhao Junyu'
(1. Institute of Electrical Engineering , Chinese Academy of Sciences, Beijing 100190, China;

2. Institute of Electrical Engineering and Advanced Electromagnetic Drive Technology , Qilu Zhongke, Ji’ nan 250013, China;

3. Shandong Key Laboratory of Advanced Electromagnetic Conversion Technology , Ji’ nan 250013, China;

4. State Grid Baoding power supply company , Baoding 071051, China)

Abstract: With the development of new energy and power electronics, new power systems exhibit typical "dual high" characteristics,

but at the same time, they also bring problems such as low inertia and weak stability. Grid forming control technology (GFM) can enable

the inverter to independently establish frequency and control voltage, improve dependence on external voltage sources, and improve

system stability. The current situation and development trend of grid type converters are summarized. Firstly, a comparative analysis was

conducted between grid following control technology (GFL) and grid building control technology, and it was pointed out that grid

building control technology is an effective way to solve the stability of new power systems. Then, the existing grid control technology was

introduced, and the application of grid control technology in various fields were analyzed. Finally, the challenges faced when applying

grid control technology to converters were pointed out.
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