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Internal Controller Design of Grid—-Forming Converters for Active Power Ripple
Reduction in Unbalanced Power Systems
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Pukyong National University

ABSTRACT
=T A% B4 fA, dAEAAY g
2L =Y A 59 gYddt 7ss 3T 5 l—t‘ ag=
*J(Grid-Forming, GFM) ZAWE] A|x®loA AlE dH%
WHals 495 tFnh B4y ABdA dAsE &
gE8 Aslr] 9% ag= 2 AHE Y Wy *11017
Aste] 1 EA4S A8
1. 2

A AARLZ AR duAYe] i HFS 201049 o] %
FEeHA S7FAE Hela gtk FulelAE 20307k A4
YA HF 216% DS ZER st glon ol uwet A
AR 714F 2 A (inverter based resource, IBR)9 A%
&ol Fojual it o2 I3 7] wHY] H|Fo] FoEL
Aow Ase HgAdE A B At gk ¥t AL

qrh. 1Ee W AMEE oA AHom Eate}
Ase #4 74 9 71%S FIE 5 9o, old #3t

7k sl Ak sir A AIE el p

mln i
rlo ot

2D oe K

)

Rt

)

i offt

o

el

l‘_WL

l>

N

N

F_EE

ot

ol -

)

o

e

F

0?~

0{)1' o‘.?'l

S

o g

TN

of m

D
>

piss

v

B A e

o]
29 18 2o 29 e A% A 292 e,
WA S Ao} FxaA fEA ' ‘

gy Fadge A9 gy &
A @& vgeR &9 Fure A9 A#HE Attt o
e x AwEe] R Aerimere s §7] dy]
(virtual synchronous generator, VSG) 713} o]Z 7|¥loz
3 PI 7%, IP 729 Ao7I¥ 58 AL 5+ Ak AAHH
e A U Aot Alojdoez gy AF AHE &Y
ol W5 Ak Alojol M= cascaded PI Aloiut 713 dvjdl
2, TP EmE A VY Tl A8E § vk 53 UIF- A
o VMO M JEMEAE @.%0}”4 ZAWE FEde] A
A dIAaTt EAshes AAY FAAA F Atk o] A9 Al
T A BEE UM gdEa Lo AlE d9dx L E T

Q

3 A48 ddd Sz 2 qF 3

pPCcC

i | g g :

Virtual
admittance

Ripple
Reduction

Active Power

Outer
Controller

a2l 1 a8|lE =9

ZAtiEle] HE oA 2Y

Fig 1. Grid-connected mode! of grid-forming conver ter
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Table 1 Grid-connected system and control parameters

S, 5 [kVA] L, 05 [pu]
Yy 220 [V] @ pr 34.95 [rad/s]
L 60 [Hz] g A H 5 [s]
S sw 5 [kHz] Kp 0.028
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Fig 4. Reactive power variation in case of grid impedance variation
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