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Experimental Introduction of Distributed Maximum Power Point Tracking
Systems for PV System and Effect Applied to Solar Car.
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Abstract

This paper describes the distributed maximum power point tracking (MPPT) system for power
connected system. Conventional centralized MPPT system is composed by series connection of the each
photovoltaic module. When the shadow occurs to the part of PV system, the generation power decreases
overall. It is weak point of centralized PV system. The distributed MPPT system will improve power
generation efficiency. This MPPT device is attached and controls to each PV module. This study shows

superiority of distributed MPPT system, than centralized MPPT system.
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Vpm(St-100%) =20V x 7 = 140V (D
Ipmax(St-100%) = 5A x 100 % =5A  ...Q2)
Pmax(St-100%) = 140V x 5SA=700W  ...(3)
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Table 1 Specification of PV module
Type Polycrystal Si
Open Voltage [V] 20.40V
Short Current [A] 4.87A
Maximum Power Point Voltage [V] 15.81V
Maximum Power Point Current [A] 4.43A
Maximum Power [W] T0W
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Fig.5 Distributed boost MPPT module
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Table 3  Specification of a distributed MPPT module

Open Voltage: 10V-30V

Optimum PV
1000W/m Valu Short Current: 6.5A (Max 7.5A)
( m’ Value) Maximam Power: 125W
Output Voltage Input Voltagex1.1 Over

Maximam Set Range: 23 - 37V

Over voltage protection
Over current protection
Over temperature protection

Protection Function

PV Blocking Diode
MPPT Bypass Diode
Over Voltage Protection Diode

Protection Element

Size 90mm(W)x40mm(D)x 19mm(H)

Weight 52g(with Heat-shink)
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MPPT Module

Fig.6  Circuit configuration of MPPT module
(K6 MPPTE < = —/L D [E L

RWHREMR S D Z ENN ot 2T, T ORE
I ET H72HIC, PVEY o — LVHAL CMPPTHIEI 21T 9
FERMPPTE ¥ = — /L& B Lz, [XSIZAMBIX, & oft:
K2 #3124 R/ T

BH%S L2 AMPPTE Y = — L ORI & LT, /M, RE
THY, BIEEN0VI 530V E(KEE TEEST S &
7> HMPPTHIBI DM LIS EITATZ, 1EROBD & DE =
WAV THD. £z, ERETHL NG, HN%
FAERHZIBWTHNARATH 2 LRI HEEET)
ERHATLZENTED.

AMPPTE ¥ = —/LOEIEEMER & LT, K617 EkIC
AR O FERIE THER LTV 5. RO E LT,
MPPTHil4# 217 5 HIMEIENE, RN 2 5 D 7248l 5y D
MOSFETH -3 DD HFIZHAIAFE L TWVD HDE AN

2014 4F



ENp i

(2B B0 # MPPT Il A LY —F — 7 —~Om AR &

TWNWAHZETHD. NSRS, /M,

N LTEMPPTE Y o — LA FEH L T-.

3.2 EEBIPVY R T LE T BMPPTD LB

BR%E L 7= BORIMPPTE ¥ = — /L DA 3 & HERR T 5 7=
WIZ, BIEICTHEA LIZPVY 2T A% VT PRMPPT
T & D Hie R A AT o 72

K712 27 AR, FRATITAER T O FEERIERE D
BREK xRy, £V AT HTEBWT, PVEY 2—/LOES
ﬂ;ﬁm*ﬁzﬁ%m‘z L, ZEIMPPTY AT A TIIAPVEY 2 —

VIZBHZE L2 BOUMPPTE Y 2 — L 2B A LT, KA
T AZBITDMPPTO 1AM & LTIE, /3 HBIMPPTY A
T A TIEHFERO T OEJEE1221VO Y F 7 hA F R
U~ —EME Y 2 —L, ERERIMPPTY AT A TR
W2 80 Y EEARVOFEEMT Y = — a2 Wz,
FRED R TIE, BMPPTH 6 ) &5 FEE DN
T, Rt £PVY AT ADE FEIZT, H
FEHZ L5 B EOBE S RIFFZ T 72,

F7-, EBRTCIIPVED 2 —LICE D ASEIT—IC
BT AT O 2D, 8(a)c:/?a“ct5 WZHK AT
LDPVE Y 2 — VAR QNI LT-. #0255
723, FIEO)OREICE Y AT LAOPVE Y 2 — L IO HIC
WS T —F Z U, PVED 2— L D36 /L H19E 12D
W, B/VEREIC S LAsy D172 LERAY . & LTz,

XN 1/4 oy B A S T2 & & DPVE Y 2 — /L DI-VHF
@%,Tfr RN BV TPVE Y = —/LC éz\%;%:%éiéﬁ

Uit BORENER TOREENPFIBWIL T LTS,
V%@L FHEBLIIRELEDDRNHEDOD, %’%%?ézm

PRICARLA

(a) Distributed type (b) Centralized type
Fig.7 System configuration
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Table4 Specification of the experimental device in distributed
MPPT and centralized type MPPT
Distributed type Centralized type

. Type Lithium-Po battery| Lead storage battery|
& |Cell Voltage 3.7V 12V
& |Cell Capacity 5.6 Ah 12 A
Composition 8 parallel - 33 series 4 series|
Type Step-UP Step-Down|

E Input Voltage 10-30 V 15-250 V/
S [Input Power 125 W 500 W|
Weight S2¢g 850 gf

Vol40. No.4
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One Module
(b) Shadow area of PV module.
Fig.8 Experiment configuration of PV system
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Fig.10 Output characteristics of each MPPT systems
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Table 5 Comparison of the generation power

in each MPPT systems
Shadow | Solar radiation Distributed type | Centralized type
system system

No 915.5W/m"2 225.09W 224.28W
883.3W/m"2 209.71W 196.68W

Yes Convert at 217.36W 203.85W]
non shadow. -3.44% -9.11%
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Table 6 Integrated power comparison

MPPT Type Difference
Distributed | Centralized | Power
type type [Wh]
Generation  |All Day 1,011.2 857.0 154.3
Power Energy |Morning 592.9 456.0 136.9
[Wh] Afternoon 4183 401.0 17.4
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(b) Rear PV module (KIS X 10 Module)

Fig.16 Generated output characteristics of each PV module
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