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Development of Power Conditioner with Solar and Storage Battery
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Abstract

A power conditioner with a cooperative high voltage (approximately 320 V) bus system which connects photovoltaic
solar-energy converters and an electric storage system has been developed. The presented electric storage system functions well to
transit charging and discharging smoothly. This smooth charge/discharge transition of the storage system can minimize fluctuations in
solar energy and stabilize the power output by this power conditioner. This power conditioner makes it possible to charge photovoltaic
solar energy to electric storage devices even in case of a power outage.

This power conditioner was the first such product in the world to receive certification of the new standard released by Japan
Electrical Safety & Environment Technology Laboratories (JET) in June 2013. It is much easier to install this power conditioner in a

grid than other conditioners because of this certification.

IL LIS

AR, KU BE Y AT AR BRI X7 4% Lol 4]]
(%] TAVF-BERMIE ¥ A7 AMEOET, 4
FEERHERLHM SO BICLVIERLTWDE, K
B REY A7 208, KEtoBsrxdbhi, 2
MOFH MEBIIHIDDOTHEENNRETHLILETH
D, EEMY 2T 20EEIZIKEEIBOSEE L RM
BERBENEEBTAILNTRETHLILETHA.

—HTKRENRFEY A7 21, BEOLHIZ X ) 3E
WOEBT 5720, REMIBIRETELZVEW )]
MDD, FRCEERICIE, AN X ) REEIHD
KT L2E, BN SN IC B2 ES
PR TELRL LD E Vo E N D 5.

T/, BRI X7 A IEFEIRED S BEEIREANBAT
T3 L EXIFELEBELRHT 208K THY, T—
AUV ARTHCERMEPERTE TRV E W) ELD
. E5IT, KEEREY AT L LEBMLY X724 &1
AT 584, EEROBMIZIE, KEEEEIAT20
B LR & SNRSRENE L EEBANOFTEOW 51
FET5. 20770, BEICEEBBR~OLEIS T4 T
ELVITREMND D, KD FO-BAROR L2 AR
T50121%, FTEMBRZMREL TBLEDND .
T/, ACTHENT A25A, Kbtswar L¥gE 72

YO E R, ¥ AT ARSI 2 5 RED D B
INSOBEE RIS 520 KEEBIC X AT &
LEBWICLZ2E LA EZBELEDCN X THERT 2 81%
X7 3 Y R BASE Lz BERROUEE, LT 0455 TH 5.
O BHOEH MEBIZP DD ST KENOREEZEE
WICEET L LATE, BARORLEIM
@ BEROBWIERIZE DL KEEER RV OB
% H SRR AR

® KEBMOBEROLE 2 M L CHRREICERh
LEST S EIL D, FIEERO B ERHE
DOWMNE L ZEEL s, BHEEHCEY HEBh
ZHERE S M7= B3R O BRI N 5 SR 2 KR

@ RBEHEROPIET ((—H) BEREZERENZERT) 2
AEBAEII~NOBEIC LY, AT a Y BEAROEIR
& ORI T & 2 KIRIC AL CGERAD)

AT, AIEASTI OV AT LABREZHIIL, B
BRI 2 FEH T 5500 OVWTHR S,
(1) Kkt=nF A M) » ZMPPT (Maximum Power
Point Tracking) B4
Q) EEIbLY — 2 L AT BRI BB
(3) BUFIIA > 23— & Bl
@) &3 23— & O AR
(5) FIETREHEE A Btk

41



42

Panasonic Technical Journal Vol. 60 No. 1 May 2014

IZ O AT LB

SRS LZAIE AT a0y A7 A2 E1RIC
N

KEGEM SR VBRI, ~VF A M) 7 ERER
HALTBEY, shEOIEMFEDC/DCT ¥ /85— 7 H 5l
BENDE, wVFAN) T ERIE, FANY U TDKR
Wit SR VOB E 5 25 BEN L, IMFHToR
FES R BB ORBELIRNETH 5.

LEith = MR, AR ADC/DCT VN
— oI hsg. FEibL=v ML, BEREZHO
465kWhY) ¥ 2 Eihr=y baEHT 5. HEbL=
v FOFRBEEIIRALS kW, BEEIIHRAK2.0KkWT
H5.

I A 3= F 3k, WHMDC/ACT ¥ /X—=F Hh b
Bl sng, KB SALVSEEL WD L X EEE
WAREL TV 5D & &L, RRUANEDZMGL, FE
MWICRENS TR T S L X%, ZHULI OB 2B S
N5 EHICEET 5. WA v N—F D@,
55kWTH 5.

DSP (Digital Signal Processor) #B & CPU ( Central
Processing Unit) #Bid, KB t#EHBoDC/DCa )N — %,
BRI OMFHDC/DCT v N—%, BHA ¥ —
ZEOMITMDC/AC T ¥ 83— % Z 8RR, HRERN
HRRORM CFFMEE) WG LTY TV 4 A0

AEDOTF 2 =T 4 H A4 2 VOREEET HPWM (Pulse
Width Modulation) #1112 & b KBz tHkei oDC/DCT ~
N—%, BEWEHRBOMFHDC/DCT Y N—%, Rk
BB O BIFIA ¥ oN— % %l UCHIET 5.

T72, KbEFERNH, HEMOLPEENR —7
—EH, BT A VF =y P b A —
NHEMS (Home Energy Management System) DHIf% & 7
% AISEG D ~fE# AL L, HEMSE= ¥ 2L CTOHE
NRZ A FEBT 5.

CDOYAT APRENENEMGET S L &1, AlES
73 OBBIIMIIMEESERNEOBR T L — T 24
LCRMICHER L, THOBRBRICENEMGTLLE LD
ICREEIT). TOLE, FEsERICERINSE
B ICEBIPER EIND L LD ICRMER I TV
2ENPYBz1=y VEALTCHVSEE»SHVHA
TRECENPMR EING, EESAERE, Bl %
FHfiA S BRIl ) Bz, BV SRR
2kVADENZWII§ 5.

RO BV EIRAOEIRE) ) B 2k, Y-k E
WD FEYEZPBBU I BLEZRIRTEL. 20
HEzHc L b, EEEICBW T BV EREY A
LTt S b BV AMESRICEDMHG S, (S8R
DEIEZERTEX D, T2, HESBEHEICYHHT
A7 7= D (BEEmY AT L) BERL, ok
HRFOEIR VB2 2 AEY ) BRI LGE, BERE

EX
AlZE/x7ar IxE—
ABEit/ SRV FEANTHE FHAIZIZ U b pj
25 WhERE |EESE AISEG

(52 hY 7 ) be AC !
T

DC/AC

DC/DC ¢ AC
?

DC/DC

1

DC/DC ¢

ik

X3
DC/DC

L

—e DSP o—o CPU

[}

g
s
a8
eI
7
a5

05U LLEIH @@ 7Y 5 LRI

E1X AEASTa DY AT K

el
IxT7—L
(MHE S 2T 1)

Fig.1  Power conditioner with photovoltaic solar-energy and electric storage
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Fig. 6 Flow diagram of the novel method for detecting isolated

operation of power conditioner
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Fig. 5 Cooperative control technology in multiple converters
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Table 2  Evaluation result of main items
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Table 3 Test results of the novel method for detecting isolated operation
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