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Development of High-Efficiency Photovoltaic Inverter for Residential Use

FR X

wS #= il

[

yny

B SHINOHARA Hirofumi B MAKISHIMA Kenji

Hl MOCHIKAWA Hiroshi

FERABARESATL, BEEERERRFRICERLUTRETINHBEERELTEELODOHY, FLERNTOREMRHK
PEATVS, FIRE, ABARESZATLOMKEREREDROMELICEITT, BELRBEMARDTOATNS,
REIA YN—2DEZHRLICR) A, HIRIF— - EXRRMREFHFEME (NEDO) EREIT, EHEBZHEIT %0

KEAREL VN2 EFRFELE,

Residential photovoltaic power generation systems are now becoming established as power sources for low-voltage electric power facilities.
Engineers are making additional efforts to reduce the cost and improve the efficiency of such systems.
Toshiba has developed an advanced photovoltaic inverter that has a conversion efficiency of 97%.
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Photovoltaic inverter for residential use
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Configuration of residential photovoltaic power generation system
§ 1. 1;%%7&“%%%%4\//(_&@{1:& B . - BELAA(F—RNIE
Specifications of advanced photovoltaic inverter for residential use I@%ﬁ%%’j” T ;;f[./:f/»:gﬁbaut
£N
' B T #% J
) 33kW S .

N 200 V/100 V (300V) T EHER
%um‘ﬂj}gE HIE=48 @ -+
EREHRANBE 250V @

THEHRF

IN—F NEEDFEERASIR D DT, H 714 2/ UTMIL
DURETH B, T/, BRI T oW Y, FHaAImEEIR
HTBMMOMGEHEGEMETIENTE S,

3 UANY—TFIANERE

WHAPFE L2 A3 =T 2 A b (Recovery Assist) [ali%
Hefbriz, 24 v F> 7 FZFMOSFET O # LWl ) X THh
5o ZOFRTIE, BREFY, +7350HEICAELLALY
F U TR EMERITIHARTRIBIERL, o —FDZ
AR LIPS TEL (EBRAEEFHFET) o

3.1 Z1FA—ROHFRRK

B, AR O 4R 12 X ) MOSFET 3 il #K i A%
KL TV 5, EEIPLOMRNFE T2 XM HLICRh A
FONZEH)THAHH, FEEICIE, MOSFETOHAEFfF—F
(MOSFET IZHEMICTETLEY ¥4 A —F) OF 7H5E N
LV REDTD, HIHRIFMAR TS, ZORLIIERA
WL, FEFICEOCER T 20 MK TL0T, dt
ERBENELETDH, COANZALZRBITRT, B2
K3nkHiz, EMFFETOFESIF—RICENE ﬁ@f)‘mb
NCVBLEIITFHIERZETZFY (@) T5E, FESIE—F
AT FTAHETOIM, FEKEE L &S5 BTN S
s (@),

50

A N—2EEEE (1 185)

K 3. MOSFETA VN\—&ZDEEBRICH I ZEFRA 78F — MOSFET
WA N—=F DA ETEY D EE, BRI ERAIEIL S0

Instantaneous short-circuit current through MOSFET during turn-off operation
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Waveform of instantaneous short-circuit current through MOSFET during
turn-off operation
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Comparison of inverter efficiency of conventional IGBT circuit and
advanced circuit

UBIN—F S R
UHNY—TS AN ALY FEIE
HEER \

5~15V J
ERIESRF J E

FEEEE 1
(300V) T

TRIESRT J

®5. MOSFETA /N\N—2DO#FH B EEERIEK — MOSFET 251 273 —%
OAMEE Y5 EEOFEMKERE, MIEXOBERE i LTHEEINISKS T,

Forced attenuation of instantaneous short-circuit current through MOSFET
during turn-off operation
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Waveform of instantaneous short-circuit current suppression by advanced
circuit configuration
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Test data on operational efficiency of advanced photovoltaic inverter

FER BNERGHEE > /N\—2DRFE

51




350 -1 60
2006-10-17 5

s me ¥
B 250 - = 0 ™
@ s
T 200 [ |
A | 30 o
& 150 - f \ PN
2 AN o B
g 100 fr EU1—RE ?ﬁ
K ol 10 8
50 >

0 0

9. KBEMED 21— DREEABEMODEANEE —1HOHT, K
BB Y 2=V DIREEA L35 & EHITA 2 N=FIZADE GBI T
WS, B A 2 N= NS DL FHIN T, W97 %L ETHEEE LT 5,
Input DC voltage to inverter throughout one day
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Observed efficiency of advanced photovoltaic inverter
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