dHUtelg| 2Askstel =24 2019.11.22

AZAA3 PV A 2" 2E#H Power Optimizer? start-up o] 7]

71! AERAL sfolme ojAlAl HA, WA L®, FAE?

Mg ety sl thery A

’ -

’

Start-up Control Method of PV String Power Optimizer
in the PV Grid Connected System
Gibum Yu', Hyungjin Kim!, Hai N. Tran!, Jaeyoen Lee', Sewan Choi', Paeng Seongil®,
Sanghyun Joo®
Seoul National University of Science and Technology!, DASS Tech Co., Ltd>

ABSTRACT

PV A%EAAE Axgle NUe] PV 2E®  Power
optimizer®} 1the] SIMEE FAEH %7] &4 A ¢HE B
ZAdol AHE FH3H7] 9% Power optimizere] DCHA A
gAle] &4 mevp agEn B =EdMEs DCHAY AY
Ao17} 7458 ~E" Power Optimizerd start-up Ao)7]H
& Algtsit). AlQtele= AA7|He FH R §lo] 27|TE A
DC-Linke] A& AAM3] dshe Aoz Aofdd £ 9l
ALz w3 Aekele start-up AIRAE A okEE

=

a2

AT AL 6BW ARE NFAAE g
Je BEsan
1. ME
Bjj ok g

A= thgd AAYANUAY FollA FAA8E

= olux ol eleFE T AlxEle] 7]

o] AA gio] #53eAnE(Levelized Cost
=

=

of Electricity)©]

A et A S
HAod, HE AWHE
Tracking(MPPT)E WE7} Fd8l= Alxdoz Wshe
FAlolt). dukshd el o okak Al A2l o] 8

¢

ot
=3
2
>
[~

T,
o

wE ] mauA, Y wFse] ofF ~EY qhe] v
A, ~E2 FR9 4, o|BAd o WE 7 vlavA Fo
8 wE mE ~Ed o) WA 1Y @AE A el

TAEY 1te] JIWEHE DC F2HNE AlofstAl =]
]

1

AWEE Fo Ao Ade TFHFTLD s 2] @
Al HE 9] B2ADS power optimizer’} & d)FoIoF 3}
71w IWEe REALS FFIMNF7] Hs power
optimizer®] DCHA HgAo] &3 BErt Q39 2 =3

MPPT Control

H . ||
v T ]
N e n2 A
. : 3 Phase Tnverter Grid

Power Optimizer

8 1.V AEZ AJAEIO|A 2] PCS FAE

o A+= A|etstE= power optimizer?] DCHIA AGA|o7} 7Hs
3 start-up Ao171¥ 2 PCSQ start-up Aol s &7
Ela=3

2. M ot5t= power optimizer2| start-up M of7|H

21 MHMERE0 Ml power optimizere SZHa 2|

Aetel= PV ~E® Power OptimizerolA ©]&-3}= Dual-
Bridge LLC &% 7ZAWE = 19 29} o] EHIA9} stxH
2A7F B3d 722 Qe JdgAg WwaE 2t Dual-
Bridge LLC %13 ZAHE = 71& FH3A LLC 318 744
ol ujs] 270e] 2=x7F FkE Fx2E AR lew
PWMAo| 8} 293 F3t AojE gl wpe} R=xds
of Hriddglo] AMSSHA ®oh. PWM #AojolAe] power
optimizer®] &Y= FHEA RES FFELHIA HeF
ot 2913 FTIQbe] wHESle] Fabeth a9 3(a)v FEIA
RER yell 2RIA FEjY dte] A7k A i 1# 3(h)

""_E'}} S . . %D, %D,
af

Y .
1 24— i N
* Vs L (% id

s
S, ‘EE S‘E}}}

O3 2. Dual-Bridge LLC SXI& Z1{E]

XD, XD;

S;
A 1

R )
NCET

(a) (b)
38 3. Dual-Bridge LLC S7I& 7AB{E{2| PWM H[0{ollA{ 2]
SERE| (a) 223X 25, (b) SIEZESX 2=

-184 -



DC Link Control

v
)
%?I

[ =
i 2z

" e —
3 Phase Inverter Grid
Power Optimizer Stop

T8 4. AHE ExMY SEEE0Me| PCS FE T

22 ¢QHE Ex=MY JMEZc=olMe  power
optimizer start-up A o 7| &

A eksl= power optimizer?] start-up ] 7]H-2 half-bridge
29AQ1 S5 S Y 2xg AEHER S, S 9 S S8 WH
2 052 1Astm YAHe] WAooz py AEFH AHgto]
450V-900V Sl 3ol A] 8 ALS UOVE AofsiAl Hrf. o]
9% WS A3 Ao ANE ~EEY 7|HS Hadt 5

A= =

7] Wi PV 2EY Azde] YE A7 Bk

2.3 H etst= PCSQ start-up A& A
AQtel= PCSY ~ElEY Ald2~+E 17 59 2tk DC ¥
Aol 100V "R A4 IWEZF DC A4S A8t
A era Qlekar Fksle] power optimizer 7F DC H2 A%S
UOVE ~ELES A& st AWE L REHYS FF5H
Fo}h 53 power optimizer 7F DC #3 A4S Alojsta 9
= Ao thE WE o] power optimizers W E7} DC ¥
A-AGE Aofslr] AAA w4 @A Aok 1 ¥ power
optimizer’} DC R A7E AloletAl A AWHd Hxdd
w30 JWEZF DC H2A9GS 00VE AlojstAl ek
ol DC #HaA<te] 920Vr]wte] =W start-up A|oIS 3shaL

START

DC link voltage < 100V

Power Optimizer : Start-up
Control (940V)
Inverter : Stop

h{e]

Power Optimizer : Stop
Inverter : DC link control (900V)

NO

880V <DC link voltage < 920V

YES

Power Optimizer : MPPT control
Inverter : DC link control (900V)

—)

a8 5. Hetste PCSel start-up AlIEA

YOKOGAWA @ 2019/09/2 0t3029 Fdgo 02 2.0.00 ¥
hi 25 i Y

B — e oy

20s/div|
[ R Vo [S00V/div]

- VeI |<<mw«n\|

l",b [S00V/div]

[20s/div] Lgria [SOA/div]

® @ ®
J86. Hletsks Pesel AIEAE XEE ety

" power optimizert &2H& WHA Ak o1 F DC ¥A
Zgbe] 830V o] 920V wRto] HW IWE 7t DCHA A4S
Aojstar vk Fekste] WHe| power optimizer MPPT
A2 AdHEE B3 Aoz Age ALsiA ok

3. ¢ &

K

Algreks PCSe) B S Syal obelst e Ah%

] O]’ ]
o2 AREE Adse 49 sl

o)l =53]
6]

o Po= 6.20kW

o Vpy = 300V-900V
* 15 = 900V * 5= T0-120kHz
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