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Parameter Tunning for Grid-forming Energy Sorage VSG and
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Abstract: In traditional power systems, power electronic devices are predominantly governed by grid-following
control. However, with the increasing share of renewable energy, new power systems face issues such as a lack of
inertia and damping, which threatens the system stability. The grid-forming energy storage technology based on virtual
synchronous generator (VSG) can simulate traditional synchronous generator and actively support the system voltage
and frequency, thereby enhancing the system stability. As a result, this strategy has attracted widespread attention from
scholars. At present, various VSG control strategies have been developed. However, different control strategies result in
challenges in unified parameter tuning, and the grid-forming capability may not meet standard requirements in some
cases. Firstly, on this basis, parameter tuning is carried out according to national and power industry standards, and an
active/reactive power small-signal model is established to ensure that the designed parameters meet national
grid-forming standards. Subsequently, grid-forming energy storage VSG need to have seamless switching functionality
at the application level, so as to reduce the impact of grid-connected current. Then, a novel pre-synchronization strategy

based on eliminating phase-angle jumps is proposed, featuring advantages such as simplicity and ease of engineering
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implementation. Finally, simulations and experiments valida-
ted the feasibility of the proposed parameter design, as well as
the effectiveness of the seamless switching strategy.
Keywords: Virtual synchronous generator (VSG); seamless
switching; small signal modeling; power conversion system;

grid-forming converter
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Fig. 3 Parameter design process of grid-forming energy storage VSG

2.1 BERRIESHIZ

HEL s HL O OU P B SRR A Ui E VSG Y
e, DTSR, MR dg 5O YR T
HA R = A ] P i TR o ASSCHE AN SR L e HE
IR, AR S e i 15 A SR

LIPS VE
2.2 P-f IRBESHEILIT
221 HHRRAKK,
PRIELI3TRLE A DR KK R AEAT DR
AR, Fomh



164 i, b

E 4 o504 %

Q:iﬁwﬂ
Af T 1,
Arpe £ R RAR R mHAE,, £EXF PCS
—FREBRIA HL AR A Jy ] Ryt AR S T, o) H o B At
FORIETPR, ASCEHIES s AP N EIIFEAEHLA
IhZAR s A AR IFEREPUR R Z L P,
5 150500 AR AL HUUE A DI H) 3 5, Bl
BRI kW 5 Hzo HISCERES H K ERIEY
20~50,
222 EMRIMEHRE S
PRAE[ 12058 SCIB L J S SRAEHL AL A AR L i 5
WML G R0 K iU S R B R IE S8, By
kgm®; & CRAE AL AL E Ak BE R I B ML GE IR 4 &
UL E) 5 R4 E S K T

(6)

Jo!
L= (7
KX, PSR W, BRIE[I3JHE ) T, HAE 3~12 5.
223 MRAZHD

PRUE(I3[EEH D NS T B e, (i
et 5 — YR A Ty I I R E O R A
HEIE R MR BT e bR, WS BTES 2.4 19
e,

2.3 Q-uESHIZIT
231 RAHAELIKK,

PRUE[IBTIUE M K, FAEJGTh b i e i A8 Ak
K, RRN

K, =+20/0,

AU /U,
Krfr: AQ BB LI T DB i ; AU
NERFELHL B R R 0,5 U, il hiE
PUEDE AL AE S B 5 hr PR B, BN B A7 43
N kvar 5 VR CARHES ) K JEHE Y 12.50~
33.30,
232 EEAT E RHK,

PREAR S i e, HSEHESS 2.4
wig,

2.4 ¥IMfiEsE VSG M 5 mhaLE T 88i%it

KA HT VSG SR L SEHCEIE RH

(8)

JESECSRERTTERSHL, BT VSG /IME TR,
il 4 pis.

(b) To BRI AM S A

B4 #IFiEEE VSG IMESHEEY
Fig. 4 Small-signal model of grid-forming energy
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