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Comparison of Current Controllers of Grid-connected PCS for Distributed Resources

Jong Hyoung Park', Teak Hyun Jo?, Heung-Geun Kim', Tae-Won Chun’, Eui-Cheol Nho®, Honnyung Cha’

Abstract - In this paper, three current controllers for a grid-connected PCS using an LCL filter are compared
and analyzed. Current controllers discussed in this paper are linear controllers such as PI (proportional-integral),
PR (proportional-resonant), and DB (deadbeat) controller. Both transient and steady state responses of each
controller are compared through both simulation and experiment. Although the DB controller has the fastest
transient response and the lowest THD in the steady state, the DB controller has two cycles delay of current
response in the steady state and has the stability problem which can be occurred due to variation of the system
parameters. On the one hand the responses of PR controller are not much different from that of DB controller
but the other hand that are not only strong to noise of grid current but also have smaller THD than PI
controller. Considering the response time and stability issue of three controllers, the PR controller has the best
performance among three controllers and thus can be strongly recommended as a current controller for a
grid-connected PCS.

Keywords: deadbeat controller, distributed resources, grid—connected PCS, LCL filter, proportional-integral
controller, proportional-resonant controller, stability
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generation system

2. MEHO7| 54 24

Hle-AE Aol7E B4 EADE A e
~32 ANNE AA REAGPE, HEME Aol
34 ATA@b)E LA A7el ATAS A8
A Ael718) AfAle] S-S a4 sg

2.1 al2l-& & X of7]

QAN 7Y HEHOE AgHE wed-AR A
o7l At E ool i@ wld gt AR @S
Hald FHo duvhe Aljsleleh A} thael

=
i
FAZR B¢ B Ake} A Aol By v
A=

| abc—dq ArRS Fd AFsiste] AofstA #
oh webA, s FEAE ]%?} AFAE Sls WA
abc—dq Zé}ﬁ‘?i%"] Aerfojof s, o] 3 H4
AFZ(PLL)S] Aol BAgEofof g}, E34gh 3w
o2 Qg DSPe| At FaHdo] iy, A% EHY
S AL Al AL SATE Qe e v 9A

A=
AR Ao} E A

o] I g% o= B HEA w1 }
8% ARAl7e dwA FRolL, 1Y 3L wel-
AT Ae7]e] EEAEo|t),

a9 2014 fEAE AYH FEAY 2ol FolA
A PLLoA 8k dSte] A7|¢F 94 ARE o] &3t
dF A7 AEI qF dF AES AL = e, H
Y b Azwlel A FEAY ARe 4RYA A
Aol Eeo] B FEAY AP dudosn @
e £AS 95 ol Ak

O A (D oleld wd-AE Aolrle Aagss
e Aol

Gy =k, +£ (D

S
A7NA, ky D k= 77 HlE 2 AR o]Solt)

Ao Fo4 UelA LCLEHE Lggz zadf g
AHE 34 G FAAL A 2)9 2
dl

V. =L—2<+Ri, . 2
dt

TAAE PCSY AAlol7] Bl 275

.
- v,

— | Reference Pl [ (X,B o
o Current e jo v,
™ Calculator |- Controller | .| bcl»
. . ;
T T Y 9 Vp

E i i

7 0 W[ap ¢l(,

bc [

Fig. 2 General structure of a current controller using a
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Fig. 5 Bode plot of resonant controller
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Table 1 THD of each current controller

THD(%)
PI Controller 4.5
PR Controller 3.9
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