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WFZER B OMEEE  (9£32) : This study investigated various ways of designing and operating
distributed generators (DGs), and microgrids, which consist of several DGs in order to find
more effective ways to utilize renewable energy. Then, the level of electric power from
renewable energy sources tend to fluctuate with meteorological changes. To solve these
problems, we paid attention to the constitution of Parallel Processing UPS (P.P. UPS). We
then developed a new power supply system that uses the following P.P.UPS components: an
AC-switch, a PWM-converter (bi-directional inverter), and a valve-regulated lead-acid
(VRLA) storage batteries. Our system can be used to not only maintain a balance of supply
and demand, but to also continue to supply AC/DC power during disturbance to the utility
grid.

AT TR TEHR
(BHHHAL - 1)
[EREET GifESE T & Ft
201 0% 2,100, 000 630, 000 2,730, 000
201 19 700, 000 210, 000 910, 000
201 2% 600, 000 180, 000 780, 000
R
R
&k 3, 400, 000 1, 020, 000 4,420, 000

WRREF T - BN AT KT
I D43 - M« BACET T - ) T - TN ZEH - A
F—U— K BARKTS, EHEE 127270y b, Av—170y b, BRAHE

1. WFZEBRLG S Y D7 & TIviay, FEGREED BEER,
DOREIZBONTIE, =X —N8cBiT LR FEDOHIEE: 25% 72 &) MEFRE 2= R v
%R ERFEOEL - EIROL EMAE OfElR & X—fEL > TVW5S, TZTINHMEE
KRFELEDFEB (Cool Earth50, ¥ - RIT 72012, KBEXEREXIZILDHLET S



e X —0E K - R L OEABEOIL
KPBEEHINLTWD, ZNETIZ, BENO
KSR EIZBE LTiE, NEDO o FEiFaER &
LC, BBRKBTOEPEARETERE, 1t
WA HEN T 3 X VAR AL i 31 5 2
HY—T7—BBRNEm SN TND, 28450
HRIZBWTOREN 2R R E LT, 5
i - HPEEG 2 T oo BOKW FEE o FEFERER, /\
P 2K E2EBR TET EER
B, HERAETICBITAAA—F L7
RPN EINTEZ, LML, ZhbD
EREMFEIZ BT, B EIR O 2585 X
VEE R oGt ch v, RERRORE
FEFTICEE->TWVWARWVWE S IZEDNR S,
ARFZEIL, HroxLX¥— (CKBGCRE,
BHEMIEE, WORERL) OEmshRER%
HIs LB N 2T 5 (BHOERE, ik,
) (B LTC, ZhE CTORFHEEIMIZT T
7o BB OEANEK Y, Sy BEER O H
1) 2 i3 5 i ikl X OVE A E
AN X DENWE, BRER, BRFEERT
BBtk BT 2 MEE T 28 L
WIEF - B R EOBR AT 72,
EHICAMZETIE, ZHETRHEBLTCEZ
NRovnrFawy o PR ERWERE
FIEEEARL LT, ERTHRRHoRLF
—IE AR DREE T 5 LB,
B & AZFDONA TV > M ZFWT, 4y
HORBRENEASINTZBNRKICBNTE
2 2 i FH AT RE 72 R SRR LS B R C b S EE )
VAT AOBRR & FEhE LT,

2. WO EB

HERERBE SR E2A2 HIEL, ek ¥—0D&E
TR~ OEANBERIMAHRH S TWD, L
ML, FoRALX—DFRETH D KEIEHRE
HECR R ELEE L, THHOEERKEL
ZE L BRI, T8 SRR,
M7 SRR T 2B BN T 72 OV
L L CThD, AWFFE T, ERCREZ gk
T 5720, BITED RN O 72 & T E i
iz 8 AL, ROl s IR I
A LZH =X — (KELRE, BEHE
MRE, MBS RELRE) OEhRERR
L ORI CHER 2 Z EEA N TE HE
NV AT AORFEEIT->T-, ZHUIZ L 0 BIfE
X0 b, RHEEISEBR AT AIRY,
B L — OB ARE & O BN 23 W11 T
x5, AR CORET HENIEHBR T o—%

XiRROBHHEE

ERROENRE
ENFAIEROH

1. R_ETLENLEMRT 0—

SHERTENS

OERLH

S(OENNE
(BENSITE RS

ENEH(2EA)

ARUBENS - !
OERLN

ENZHR(EA)

B 2. fEROEALMT 0 —

X127, £72, OO HERDEN
W7 a— &K 2 (R T,

3. WHEO Kk

AWFZEIL, SEMOFETH Y K& W
AT L OWFZE%H L LT s, £ PmaN
B, CNFETHBLTCEEAAT L ok
v T ERHWIRREFIEOWRTHY, K
VAR L B EONA 7Y v N ETE A
WCHRFBICEAN L= EEE (KEBLRE,
/NRR )3 ETe E) OFFEER B L OGRS
WP\ EIR CH DES AT DO ELT
577, FRICARWIZE THRRE LTV 2 B i
ADTDICHREICBIT HMESE KA LT,
FRENEIL, K SR L D IR 22T
BEERS I 2 L — 3 0T, BFgRRTHIC
Ehii L, D%, EBRERKFZ -HKREEZHW
CHEFEFEBR AT 72, WFERTHICIX, e
& OflErEREO M o (GEE - MEEEME R 5
B, T2 LR LR EE
THEOx$E R Y, FlcvIal—aicT
Ehtid 5, HFFERMICE, v I —va v
TORG MR L, EHE B L/ EEE
B & R EBR A 1T - 72,

BRI FER Y 2T A& 41T, [

MRl g B
I R

e VAR

ASUNTatyy RN
pEFERONRREHERROSAE) [ IO
ERARERENEANEOAL _ RUiRER |
(RE@EHLOTIO—FRE. ENRE) m RERE
ER-ZR0N Ty MBI LA ERER BE X%
(EMDL07 0T EREE, K8) ‘(#ﬁ;&u;é)
X 3. ZEhisEHE
EERHBE | | arimmoren | sazsomst
\1 4TRERL SATLHE || BEE-REAL
(aﬂigﬁ) S e
%F g ! EEH i c'._ @ mo

BEEIR zwt o o
Bl ek
. '. WDC ey e 4 N B .
. 2 2 e

© < [ —
S ™ - HRNE )
REEVATA BAVAT LZEHSHTALE—OF

HEREROEN

B 4. FEERD 2T HOREK



IR T X9, RiEERREE I_(;ufn Ea!iﬁ

WZKBIL, RSB & BT B O
Lo TS,

4.%%%%

ARWFIEIZ 1T HUFIERR & LL TSR T,

(W R"FVvTatvy 7 E R0z RiE
RFECBTHHEFED I 2 b —
URMT & SEBRAORRET
ONRF LT a¥y v 7RO MERR
T & 2 &) HkG o MR F 15 1>V,
FBRHIE, BIEREOANA T Y v R HFRO Y
Sal—valrsETNEEREL, 2ol
TS BERIZOWTHRE L7, FriZ, ARUfF
TRICIT HiElRIE, HRT 5 RGEOEE L JE
WHAC IR 5 [FIEL, W7 mZE igs C A
UEFEE, SLYEJEW A (5 T 5 FE R L 3
bHbH, ZOFEREOEEEITIEIZOWNT, g
Rt L, AhiEd L ORI VD s
L7z,
QEBMOFTKERET — 2 2FTL, EE
o F g ER S E FEmIZB L TR L, 4
[BlORFZE CHE L7-EE, $hEEmTHD
0, AT LOEMITIEIC Lo TEMIAFN
EREhsbosBbhs, 2T, &
Bl LR ELERT 270 0EHFIEC
DUV THRE L7,
OWFRF B TEARIZ L 5 v AT LD %)
IZHOWT, kAR & BEFfaEEIC DUV TR
Bt Lz, $FlC, EBRMBRHICBWT, K%
mHRMTHDH 1 Zﬁﬁa%ﬂﬂu\f M R A
TEFASE, 2oL EKEEREBEENE

e

200
II M ll rl
(o) SISl A T 5

Voltage[V]
f=1

-100
-200
-300
-400

1.5

60
10
20

Current[A]

0 i J
-20
-40
-60
80
-100
0.5 1 1.5 2
Timel[s]
(b) 7 ) 25 #adis ~ D N ) e i R 4

X 5. WHRERRIZ~OEL - BILFE
(W HF B I 38 AR IR

~1

6 |
%i Ao
S
1
0
0 0.5 1 15 2
Timels]
X 6. EfiffE T AT LMIBIT 5 KEERE
A& > B O E i R
20
15
_ 10
% 5 bl o
| - M-
_— ‘
-15
-20
0 0.5 1 15 2
Timels]
X 7. RFHEES AT LIBIT 5 KEERE
AE1E D> B O E i R
AESNTWDLRFGE Y AT L & EAE
AT L EDOWEME E Lz, X5 ICHHRFE

AR B 00 5 ) 28 #a s~ D Ny dRJE 1%
& Ajjﬂ;(ﬁﬁlﬁ%ﬂ—“j— X 6 (ZEL i fa HE S A

T LACBIT RGN EEBEEOEBIENS
@ﬁﬁ*ﬁﬁﬁ%r# X 7 12 &
T LAIBITDRGNEEBEEOEBEND

O ERFHEZ T, X6 &K 7 &g
5 &, HART D REELEDBERHKT L2GE
RIMAGE Y AT MMIEAZI N TV D KB
FEBEENOOHNTEIELTOD R, B
WEVAT AL, WAOZMERFTETWDS, Z
oG, HIBE Y 2T L, KRB E Y
A7 LK HEEERm EL TV 2 ER
bbb,
@@%ﬁ%&ﬁ@t%(77/777bz&
— ) iR oHE T, ﬁ%%&@%
WaatEls I a1 —ya v ERIC

WME L, LT, 79y T7 7 ]\7\57— I\
FED T AT LORENSIEIZOWT, ZDHE
B LT,

(2) BT & H =8 ) ZE s #s (DC/DC
ZEHgs) oflEsicLcovrIab—v
a VFRNT & SEBRAIRR T

O ER CTh 5 KR EX, KA T
LTI ERIR & 72 0 EHREE %2 i LT
Do TDEEZL ORMHERICH O DLW
L, KR EOBEGEA ] % AZAS L T
5, LT, ZORMERINIZEL,
AT o8BI CTEHIRINEE SN TWD
HDOME, £ T, KR TIE, A==k
ZERIbZ X S 720, ERAD SZE



W%, KA ~OEHR AN st
L7100, BT oM s ®EL, =
BB R holm, T E, HHT D
BN A XBBAETHZ EEZH LML
7.

QFEBRT—H 2 HWT, BEiiaEFRD VA
T LN FIZHoWT, v ab—ya Ui
Wra 32 Uiz, Fio, ERAMICOWT, &
B — N—E 720 TR, TUXNEE
ZOWTH MR T 2 0EEH LN LT,
(3). Ri—HEFHNA TV v MEBICBT
HUREMFAMEORFHEE AU CIIE
WA 7V v MEEORERHHICH
WTHHT LTz, BE LR, EiREiEIE
FRE G RCCHEN L, ARG INER OPRGER
BEEHAWDZ L CTHEH L, TOME, 253

Utility grid

Generator PV WG WG BV
“ (10kW) (10kW) (2kW) (10kW)
Inverter Inverter
(10kW) (2kW)
TR
[ | [
Hea M

| DC bus

o VRLA
Batteries

X 8. A7 LARERKIX

10 +
PV
¢ /
6 Ly ) |
y [ Load
2
]
E 2
0
-2
Batt
-4
. EV
9:00:00 11:00:00 13:00:00 15:00:00 17:00:00 19:00:00 21:00:00

Time[hh:mm]

(a) B Frtk

380.0

370.0
360.0
350.0

340.0

330.0
3200 |
310.0

300.0

Voltage[V]

290.0

280.0
9:00:00  11:00:00 13:00:00 15:00:00 17:00:00 19:00:00  21:00:00
Time[hh:mm]

(b) BEERrE

9. FHEABRICBIT 2B NREL ~ A 7 1
7'V b O EMEERE

St & B R O PR RICE L TR e
W2 EBB BN LT,

(4). =4 7nu7 Uy MIBIFHEXHEH
HOREBFEORT MO~ 707
Uy FEMEEL, FEMEBILME, KBEEBE
LEOHNME, 7V v F"NOFELEH L
NOREREE RS 572012, 7V v bE
BH - HlET o EEICOWTHE L, 0
EEFERTIL, ~AM 707y MBI 53
BEEREAMOT R T U ARZEKHEE
~NEETHLENTEZ, ZOFBRNS, &
SJHBEHEAEA~AA 707y MBI HEE
EEE L CHEATESRESEE R L, 20
LERWEERY AT AR SITRT, £
FRERBRICB T 2B N~ 727
v hOEEMEEFEEZXOITRT, b
Mo, A4 7u7 Yy MBWTHESHE)
HALEEEBEL L THWS REEZ RS2
EWTET,

5. TR

(Mestam=C) it 3 1)
OEHFA, v~ 77Uy Mk 2%
REBHEO FEHETFE, EXERHmIGEB,
e f, 133% 6%, 501-504(2013, 6)
DOT:10. 1541/iee jpes. 133. 501
(@Qingshan Xu, Qinggiang Xu, Kazuto Yukita
and Katsuhiro Ichivanagi. Approximate linear
amplitude model based algorithm for measuring
power system frequency, IEEJ Transactions on
Electrical and Electronic Engineering Volume 7,
Issue 1, January 2012, Pages: 40-45,(2012.1)
DOL: 10.1002/tee.21693 (e f)
(®Qingshan Xu, Hui Cai, Guoqing Tang,Kazuto
Yukita. Katsuhiro Ichiyanagi," Charge evaluation
of EDLC for autonomous microgrid energy
storage”, Electrical Engineering Archiv fur
Elektrotechnik, ISSN 0948-7921,Volume
93,Number 1(2012.1) (FFHH)
DOI 10.1007/s00202-010-0185-z

(r=¥R] G 324)
(DTomohito Ushirokawa, Keiichi Hirose, Kazuto
Yukita. Katsuhiro ICHIYANAGI and Yoshiaki
Okui,” Microgrid using parallel processing
UPS” International Conference on Renewable
Energy Research and Appplications

(2012 4% 11 H 14 H) (Nagasaki) (##cf)
@XKazuto__ YUKITA. KINNO, Tomoki,
NINOMIYA, Takayuki,GOTO.Yasuyuki
ICHIYANAGI. Katsuhiro. HIROSE, Keiichi
USHIROKAWA, Tomohito, OKUI, Yoshiaki,
TAKABAYASI, Hisaaki, ” Power Supply System
Using DC and AC Micro Grid“ICEE,

(201247 H 10 H) (#&5Fif) (Kanazawa)
(®Kazuto  YUKITA, Kiyonori Ban, Takayuki




Ninomiya,_ Yasuyuki Goto. Katsuhiro Ichivanagi,
Tomohiro shirokawa, Keiichi Hirose, Yoshiaki

Okui,*“Study of Electric Supply System of EV in
DC Microgrid®, Darnell's Third-Annual DC
Building Power Asia No.1-3

(2011 412 A 13 H) (Taipei) (#FefA)
(@©K.Yukita, K.Ban, Y.Goto. K.Ichiyanagi.
K.Hirose, T.Ushirokawa, Y.Okui and
H.Takabayashi,” Power Supply System of
DC/AC Micro Grid System”, Power Electronics
and ECCE Asia (ICPE & ECCE), 2011 IEEE 8th
International Conference (2011456 A 1 H)
(Korea) (EHiH)

(®Kazuto YUKITA. Yasutaka Shimizu,
Yasuvuki GOTO. Katsuhiro ICHIYANAGI.
Keiichi HIROSE,Takashi TAKEDA,

Hideyuki Murai, Yoshiaki,

Takuya Ohta, Yoshiyuki Okui, Hisaaki
Takabayashi, Toshiro Matsumura,” AC/DC
Power Supply System with DGs using Parallel
Processing Method”, ,RENEWABLE ENERGY
2010, 27June-2July,2010,Pacifico
Yokohama,Japan,0-Ps-4-5(2010 4= 7 H 2 H)

(K] G o)

(2 oAh]

R— BN — A

T LERTFT aE e 2 —
http://www. aitech. ac. jp/~power

6. WFZEHHRK

(D) WF7eftFs

EH FfiA (YUKITA KAZUTO)
TR T EERS « T3 - %
WFFEH &5 60298461

(2) WrE M

Ml WsZ: (ICHIVANAGI KATSUHIRO)
TR TR - TR - Hif%
W75 % 5 80064955

#%E 782 (GOTO YASUYUKI)
TR TR - TR - Hif%
W78 &5« 70178458

(3) HLHERFTEE




