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Battery integrated PV DC-Module for power optimization in PV-Battery
Hybrid generation system

Cheul Woong Choi, Bong Yeon Choi, Yong Su Noh, Young-Hyok Ji, Byoung Kuk Lee, Chung Yuen Won
Sungkyunkwan University

ABSTRACT

Abstract  Recently, hybrid generation systems combine
multiple energy sources or storage components to optimize
the characteristics of the individual energy sources. In this
paper, a Dbattery integrated PV power optimizer for
PV battery hybrid power generation system is proposed.
PV system using proposed topology can easily increase
battery capacity and remove high power bidirectional
converter to control bulky battery bank.
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Fig. 1 Applied the proposed topology pv-battery hybrid generation
system
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Fig. 3 Operating mode due to the conductance variation ratio
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Table 1 Conductance variance according to operating modes

THEE T =9A 29" ¥t
o pe 0 D
W oysERE | g, Q (2o
’ 1-D
1
H = e _ )2
HAE 0, (—p)

32 HjEZ] WM RE
wjee] B e Fetolw HWEHE F2 vt ofu, w)
Heliy 295e dne) gage Seholul ange] At
AgNg Fatol 4 W AT,
NZD VBatt

IB{zttﬁa'Ug = W out (4)

33 HiEzZ| £ RE

HigE $7d REe wEy $31 A29X09 9 = A E
e PV F olyx|7t wigE] o2 AdHo| HEgE
SHSHA Atk o, FAEE HFY BTHS A G A
Aok 294 3 T T 294 0.8 °H 2 ARHTw S
Aol vlEett & 292 0.9 FF& 2E=E sjEy A
FE Ao} & it

T Vey/N)—V,
Tpatt.ag = 2;: ( PE/L le)ak’age Bt ON )

4, AlEgolM

Normal PV module power & Normal PV module Max power
1 1
250 " -
7 FT AT TSR Y L
PO Ty T -J“ljﬂlfn‘lrﬂ'l'ruﬁ |
150 { | Buck mode 1
¥ | or 1
100 g Buck-boost mode |
[ M )

Boost mode Boost with battery

charging mode

1 1
o 1

o 0.05 o1 0.15 0.2
Time (g

(a)

Shaded PV module power & Shaded PY module Max power

o1 015 02

Time (g
Normal PV module battery current
2 T T
2 ! '

o ‘Buck mode T Dosstoode Boost with battery
’i or [ Reidi charging mode

o Buck-boost mode ! A bl fy

s : AR
8
10 !

o 0.0s 0.1 0.15 0.2
Time (g
(©)
Shaded PY module battery current

4 Battery discllar;ging mode

3 H

2

1

o

-1

T8 4 B8 39 molAMel BfeEx| ST} HiEf2] HF
Fig. 4 PV-Module output power and battery current of partial
shading condition

WA H & HraAe] FEL (), PAFF e HleFaA el
FE2 (elth. ABAIH ot (), (b)oIA] Z7ke] eyl
7 AdEee FEoe AL ¢ 4 AT dEe F 4Rl
A% QA Be wEI A2E BPOE (% 2o| WEE
FA A3 e AUAE RaE FF, (9 ABdola
A3 o] Be wEI A4H BIPOE MEEE #Hay
QYT FH fAR AR AT B BeY =
214 BPO7H P4 A 0.2 B4 7bstel 4393k

H =RoM e wEE A}%ﬁa BjoFsg Eghubd A 2w A
2 iﬂ@i}% 3 wiglE] gA9 pv 5

3t} AlehE BIPOE ﬁHEﬁ Wslg7 g gAY
Ao wmeh st me 2 Bs 7 g

HHolM T, Aoty FF BEE o]
EZ2)9] B

>~[‘(‘

o) Fdto] Alte

HoAgE 011dE A AAGARe] AYor R&DAZ|E
(No.2011T100100025)2] A& who} =333k oA zhaA| Yt}

ita]

-

o
ot

[1] PVPS 2011 “The role of Energy storage for Mini grid
stabilization”, IEA PVPS Task 11, July 2011

[2] Yang Du and Dylan Dah Chuan ILu, "Analysis of a
Battery Integrated Boost Converter for Module Based Series
Connected Photovoltaic System”, IEEE conf. 2010 International





