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[Abstract]

Recently, Grid-forming(GFM) converter, which offers features such as virtual inertia, damping, black
start capability, and islanded mode operation in power systems, has gained significant attention.
However, in low-voltage microgrids(MG), it faces challenges due to the coupling phenomenon between
active and reactive power caused by the low line impedance X/R ratio and a non-negligible power
angle. This power coupling issue leads to stability and performance degradation, inaccurate power
sharing, and control parameter design problems for GFM converters. Therefore, this paper serves as a
review study on not only control methods associated with GFM converters but also power decoupling
techniques. The aim is to introduce promising control methods and enhance accessibility to future
research activities by providing a critical review of power decoupling methods. Consequently, by
facilitating easy access for future researchers to the study of power decoupling methods, this work is

expected to contribute to the expansion of distributed power generation.
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I. Introduction
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II. The Review of the Grid-Forming
Control Strategies

1. Study on Various Types of Grid-Forming
Control Strategies

1.1 Grid-Forming Control Structure and Strategies
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1.2 Analysis of Various Grid-Forming Control
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2. Discussion on Promising Future
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III. The Review of the Power
Decoupling Control Methods for Grid
Forming Control

1. The Review of Power Coupling Issues
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Fig. 5. Phasor Diagram based on Fig. 4

a9 —Ev'—ﬁl’ﬂa—ﬂ.%
3V?
P= cosfh— cos(f+4) (3)
Zg Zg
3V . 3UV .
= sinf — sin(@+6) (4)
Zg Zg

Z,20=R,+jX,5 15l 4]
OFF oAl = 4 Ao

3R V?
=— 3UV(R cosd— X sind) (5
Zg g
3X, V
Q=—5 3UV(X cosé+ R,sind)  (6)
Zg g

Al (5)2} ()0 GFM 71d{Eje] £ motat Mztel
FAPE] SR okl AR 0" ®7|1E) SAE &
o] AXS HRHATAL “A”2 B7]E)2 ALst 5 de
hp UAF &2 PAISHH GFM ZIHEQ] AAIS RH A]
(7)2t (8)0] =&H.

[AP] Hps Hpy AS] 7
AQl T |HysHoy| LAV
30UV,
Hp;=——5— 2 (R sind, + X,cosd) (8)
6R Vo 30U
q "0
= — —5 (R,cosd, — X sing
PV ZQ Zg ( )
3UV0
Hpys= Z ——(X,sind, — R,cosé)
6X Vi
Hyy=—2"— 3U(X cosd, + R,sind,)
Z
9 9

)

9o A% AuAzt X, > R ol A2zto] the: A

k. 750 = 0), (8)Q] HPV, HQ6+= 00] Elo] A=

g /d=o] ARFRIA Hu, Al (7)2 A (9)2t (10AH &3
2 4 ok

AP = oV AS 9

Ao—s| 2 Ul, 10

Q=3 X 1% (10)

Al (9)2t (10)% %511 oAl AFSH 2AM = GaxH

3} Rame 77 HHn A AYS 55 SUA

o2 Ao 7}%5}3} J2u AAYS AsoM s B2 2l

QmEAe] X/R B2 oUsh A ol Erfsin



226  Journal of The Korea Society of Computer and Information

WA A ol Q3 5 A1) 2

mo

% hiEd 9y
nefsiof A7)

2. Study on Various Power Decoupling Control
Methods
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2.2 Linear Rotational Transformation based
Power Decoupling Control Method
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2.3 Feedforward Compensation based Power
Decoupling Control Method
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2.4 Current Compensation based Power
Decoupling Control Method
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3. Discussion on Various Power Decoupling
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