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Transition and Challenge of Stable Electric Power Supply

FHEN—V A - TIYVIUDNBHEEEBEL CHLT
140 FEARESB., TOM. =35 - T AT (DT AT Y
TNDA - I ORNIWIIZaT7IFvv IV -
N — CHRDH4£)) & DEW - RiiiaF xR T,
5 PR BEHIE O 7= 8 O i BB A D ZS Bl i O £ CAE R A B Al
L TEE D KRB B DR HINTz, — /Ty /N
J—ILohOZOR ONDIL) EifiDgREICE> THE
Vi &6 THA OB E BECRD &N TEDLDIT
EY RWMAN—ZADERMICETREMONERZEL TS,
RFIC. KEDERBORNAEBICRESNDZIBHARAIRILF—
IERI A B D 50Hz, 60Hz & IFAKEIR LxWHE
HRTHY. TOHRICEWTHEFUXEBOMEA EE> T
TTCWVWBDEEAD, Floev BRIXIVF—OLERLHED7Z
HOFERRBREOEICS VW THEFREERHASYHFIN
W3,

BRI G I NFE TERBIMICE > TEXRLL.,. #h%
. BEFEAASARISN TSR, TO—FH THBIERICEL
DRABBEERE S GLSREEHEL T, TORPIEICE
T DLERFEGR DL ESD > NBIEREM AN EL L TS
7zo —75C. HUBREREIRIEOBEELICHE L. BT RIVF—
b, KB AREAAERE A F—DJ— RIZ&xY. BHRHEA
TOBHRITXRILF—FKBED/ND T LEESOBEMICEN., B
T2l REABEEAL L TETWD, BIZIE. RFBHITH L
THREMOKEGHFEEREDEIMT DDICEN. TDTHE
FEDINTD Y A7 > TRIER E —E IR DOEEIZH > TUL
T2 R IBIRDOFEEDIRY . ZENEIR ORI & T/AGTEEBIR
DA E WD THE DD OTRAGTIEES) D ZBHIFAR TR B,
F7z. FIBEAASKRE 5 A AR EM DR THh B Rk
T OAR T DRSS DNE T 2EEI DR TICK > T Bl
(L&DBA) BEROREENHERICTFEF> TETTWLWD,
Z DRIEDJEA 7 S 1 EEH OEH AT > TWBIRETIEZK
EEODETARZIEHNC &ET. OERCRSHEILLSFHE
U7zBRIC BB REEHEELE U TLEIBNAG D, Ik
WHBETD TSV OF O RFE LTI EIFERREITH L LD
FIHA{L DB DK T 48 7l /e WE B #E 1
EBITEWNEW, Tz FZH D DKRGNEFE D 2HHK

TIZEW. TRFAEDZHICKNFEE RIS EIFx
IFNIR>7%E D750, Whh 34y oh—JREIE. BATX
JVF— OBEID B BN A KR IC F D5 aWn T &
AL TWD,

Z D UTzEIRDOBERR DO SRS & > THRMEREMEIF I
BimL TWa—iA 7T BIZIXENY AT LA EORKD
R THOZBHIROBE TIE. EXEHBHEDOYE KXIZ
F o TRBBICHEMSNDIFBRERDEIML TETTWVWD, B
MiZesh B & U TlE. Vehicle to Home TR SN2 KD (T
BB DMEWT (C K > TEHHEHERL TOHEKET)
HONS DEHHAGIC L > TEAODHHZMRGE TS, TDR
T4 DEEEFEE D, hICBFRERZIOFHEDKED
HETERAD CENTEINEFEHR/NS Y ZADFABECHWNT
BRELKHFE TSI EIFMEHETH D,

Fz. NOILUEEBROMMIEZDEETIEREBL. &
WD T 2B <AL /3T T L BERR Ol 0 ik % %
MR HE 2 1E. BHOREMRGES R— b T 2HEE=
M2 EBAHEICED, TNICEIL TlE Grid Forming
Inverter D4R CHEHIEDITHONTWD, Fz. /ND
T L3R 1A Y ORBZEA IS RS U 7o T2k 7 il #8708 7] 5
THDLEHICTHRE/RT D HDOEETREERT D
T EHAES T IoT (Internet of Things) FHiffi & fHAE
DEZE T EREE S RIS K > THEHEY AT LDET
KIVF—ALOENIEOLEMED L OMBEEEOR EIZH KR
T HFEITBVILFIFEREDOFEBDTREC x> TS Tz, /
DT LUHERICLDE bﬁﬁ&ﬁ@@@LMKT\5G®$
D [CARNZERRERORFBEAE M. SR o E L
M- IEW S L — A B2 (R TE BB D &
[CK 2> TINETOIEEBDHEBANEWEHRLTOS &
MEHTH D,

TV UHBMROBEMEEZ FICAN TEETERZ L T
PNIF. BHRROMRHIEIKRE BG>TcHDITE>72T
HBSEBWVWDD BHBFOANE AL Hiffi & i o#i 7z 7
HEWIZED 1/ NX—2 3 VAIOBEEECKS THWZ
B (1F) §TWB,
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Power Supply Systems Contributing to Stable Power Supply and Energy
Saving: Current Status and Future Outlook

SOEF  IF7A KAWANO, Masashi

WA B MATSUMOTO, Yasushi

1] FAHLE

ZEP. T —%t>%— (DC: Data Center) 7
e - EEAVITSIAOREIF. BAZEUHIL
Ky BRI RN IR RE DRSNS HRE P Y
P, AR FRZECEN TSV THMEL TH Y.
B DOZEMIEDIH. BEBRMOERB G EDFHE
IFEEFHICHEE L TWD, EYUDIFDCHGTIE. H
WY AFLDT ST MMEDEFREERE. 3V 7YYl
B —EXOHEMICMA, 585 HRBHERFS XS
/s (5G : 5th Generation) EfEMDILKICET I SN
% 10T (Internet of Things) % J#EH U 7= £ ki D% &
(ZREL KB DC OEBRAMEML TWD, INITHE
W, BHLEMRGICHIRY 2 MFEEFEE (UPS:
Uninterruptible Power System) [&. KEF&E & &
BITMAEYE, BT RILF— (BTX) LHARHENT
Wd,

EINTHE Tldk. 1970 ~ 1980 FAR T SRS 24 7
EDFEM TS b 1e D ITHEXFE T U T2 ES
BHEAR B x E A BRI OEM L Z T RIC. FHKD T
PEFREEZEDTZA YT F U AOENRMEEHNE
L 7z IH BT AN\ DR E DR L TW D,

F7z. BRFMADO T RIVF—I3 R S IIHI OB R D
5. CO, PEHBEHIERDE T RICHIT, THEffD TR
IWFE—DRZ DD EFEEADZ—IHERL TWD,
BHEBNEOFEWEFOEAL IS T R#Ex
TRIVF—FBRHIHEERBR T 2T RIVF - RIAY
k= 25 /4 (EMS : Energy Management System)
EWEHT DHMEDEML TOK TEDRAFTN TV,

A TIF. ELE RO YHA TWVWDENLELE
ERTRIVF—ICHERT 28R AT LDOBRERE
[ZDWTHNRD,

2 F—5tEYT—DBAREREBICHRT D
BEY 27 s

2.1 TEJEFEFDIEREE OHE
DC &, REBALHED —J7. T TOREHLHE

RESNTWD, FTe. RN EIFEROBEREEZRE LT
PIEARRIHERESE. &S & ONEH B O B T O3 7
E. VAT LDEFHESRIED DEEMAL TETTWD,

TNICHEVWERY AT AFRMICDOWVWTH. BEET
BEWNIES AT LDRD 5NBDENFTH< . KEE
DIEROBHROED T LIEMA B HENTWD,
FELEEE BRI A D H. B
T T HEREERM. FEHBERME. &
ERlE. UPS YA LZ&EHe TEARKED T &R
£ IZKY. YRFLDEEL, FHETBEOAR. T
HDFMEEEIL TWB,

B 1 I KHE DC D—MBIN7EEIR S A5 LR ZE R
I, REIF. HEOMHBRZZEL. REICEH
IR CTHY. IR SDOEEEZTZER L ED S 30
BRERET D, —MMITIE “A - PR TR &
FEENS 2 B CHAHEBREZZEL. BEICEBRT D

e

EStREE

FIIILY L—

SEE
& | SEE ® £

T i e
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PR A% W, JEW AR EER . MABEHEORER
RSB ICAMANDBEEIT D ZH DRI TH D, T
LT, REiZ & ICENZHGT D7 DEEBI O E
BOWE I E1Cd 5. UPS Y AT Alk. SERFICIER

HAFRBEBELSDHBBICUVEHDE TOM. HE
Wit g Dk TH D TNTNDERHIE. B DLE
HAGE EBLT D72 (T, BEER D IRERGO & IR D LR
SFRFICOE I OB E M T D LD ([TILEEE fEMR
I DR E > TWD,

DC MIFTEIFE AT L DROIEARNFEREFETH
DEEEOH EDHITIE. EHRFOLEBENEE
BDNy O Fw TRIF TS . R RERDO T D — 0
eSS DEIHN G & H Y AT LAEEHNEE T
Hd. BELEHIESL <D DCHITEES 2T LDHA
BBEENU Y AT LAMEEMiER > THY. BE
ERIZIGUTETEFIFHEIFEI AT LEZREL TWVWDS
CINEES XFRFEZ D TEEBIR S A5 L DRESEE:
" 14 R—ISH),

KB DC Oo#IMIZEWL. DC D UPS O A JI T
T 2EEREORBERILLUTVD, TNICIET D7
®. 1,000 kVA #iE8 DO RERIBICH WV T, RO
BEEEEMHERL DD, BN EREICINED KD
ICRSTEZEMmD URER (<130 REE S5 BTV
> I'V-ECO MOLTRA] Z##L TWd (“HIT X
IWFE— - INED = — X ZRIE T B IERER 5 HE
WhS7, 25 R—IBH),

2.2 BEREYVRTLEZZX D UPS il
REBEDC [TH S B E L EHAE D i%ESR TH D
RER UPS [F. RERML, HATx{bEEBITANZE
FEZR 7R E DA Z= & ST UPS Y RAF L ELTD
ANEIASERE THEHIR O M7 E DR N TWD,
VAT LDETRLEEBET DEHEALDIZH.
UPS [CHWT. BLEEIME DOEM Tdhb S RB-IGBT
(G¥FH IE IGBT : Reverse—Blocking IGBT) €</ a1 —
W FWTz 3 L NJVZEHAEIEE T R ar S & O 1 /X —
YICEWHAT DI E T, BRA VUN—IFEHTRELT
ERNY TOSAOENEEREIL TWD, Flz. &
BARFICW DHDDOBNEY 1 —IVEEFEILTEDA
Bl RE Z i A . EHEMWREY 1 —IUH RS R
FEEF%%&iEbTm%Oé6E\Eﬁﬁ@ﬁm
BREHNSHE T D E TENEREZEWL. HHE
Liﬁﬁﬁibf% @ﬁﬁLAuTUﬁbw%
WYUBZ 2 EAFERE— K (HE E— K : High

Efﬁc1ency Mode) IZ& Y. BEDEBBOEEL T
%ﬁ%ﬁ?t$uT9&M%® B TE N E M
TE D,

INITMA T, HFHEDOE CRED ATRE RGO
N HE T A2 FE 2R R ] & NERECAR 9 D & & VAT RE 7 g

2 TUPS7500WX1

#EICT DT & Ty UPS ¥ R 5 LAD B D & 3%
ETHEPMOMEHEEFEEL TWD,

T D& D EEMi%EFEH L 7= KB DC T DR
£ UPS N'UPS7500WX ] %X 2 (:a‘—@“ “F=vtv
—DOEBENEZEMGCERT DARERMMFEEIF > A
FL7. 9R—IBH),
DCIZHEVWTRLERBEEZEY AT LABRE LT, &
tha _HEHLT D 2N A5 LHH D, ZOHRFEW
BEEZROD. RHREV YRR D7) DOEIFRIHUE
NBEEEY ., TOEEENEEROBEECKRE<E
BERIFT, ThICHBRT 2=HIC. ELEEFEV
BHEEZ R DEBIFRVLUBZRME L TWD, ARUJFEER (.,
YlikERE DB HEMED M L7 1Tk < . UPS MRS IZ
FU U A MG L. WO BERELEE TR LS
HtTWd C“BHOREMGICEHRT 27—z v—
A ERTIEE” . 20 R—I M),
F7z. DC DA Tx< — D TIHDHGE - A3 i
REF 200V ZDFER UPS AN EESINTH Y.
UPS HEIZX U THBEORRDOD = —ADH D, TD
BEROZ—XIHIEL. REAEZHIRTSETY
T —2xeEET D & & BT, Bl DR ERE
D LDz FEIKMERFERE C K D H 2 W
HVE[ BB 7 200V 5% UPS FTUPS6600FX ) %= B L 7=
(U L —2 s 0l & ZEBETE A R _E U 2R
BREEEFEE". 48 R—I2H),

3] BRREREICEMRTIBIRVAT L

3.1 IRIWF—IRIAVBRIRATLA
(1) 8T )y RICEDTRILF—58E (F£DU
A) ALDFRINAN DX
(a) THZOBIE
SDGs (#f #¢ 7] BE 7= B & H £ : Sustainable
Development Goals) > ESG (Environment-
Social - Governance) ¥ 7 & BIERHIEN D X)iE
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AEBEWICE DN TWSH, 2020 4F 10 H. B
I& 2050 £ FE TICIRERN R A OPHE AL E L T
TOICTD. h—Ryv=-Za—bSIVEHET &%
HE Uk,

T8 CIREENMEHENOBEMRE T RILF—
(BFITX) \OYfrz 22y FTHREFLTH
U, KEBEFEOBREE LA CIER (BMLFEEN
TORBENTRXLERY hD—U %@L TH%:
R ICEE) DMkl PPA (B ERFE 5 © Power
Purchase Agreement) 3&7_(-'>'k)lli PMEHSTNTWD,

CDEDIC. BIXRDILRIFSHDMIET D &
A NZD BIRZEZIFANDE I RHOM
LN NBIETH D,

— . EFEICHE W TEP SN DHIE xR & DR
KECKDIRIVF—EIEOREMBHTCNT DL Y
DTy 25k REHHEE > TWD,

HIXIBARDLIYU T 25Dz, /M
Tl THREEA D Rife vl fE 7 B R ARG AR O HE T % X
BDEHDERBEEEDO-FHERIET DA (T
IV F —fiaiaEfhis) 2020 4 6 HICEE T
PR - RAE L. 2022 4E 4 AICHEfTSI NIz, TXRIL
F— Gk k. BARAKFOHEFK DL, H
T RENEFMICIE I DD D =il vl fE 7 HE
AT Z MR T DD DIXBIETH D, BIERA
VhELT KEBCHEBWIBEIENY AT AEHT
KB ATER D728 O ZFEN DD Do HIIZHUWT
INELD BB IR s & GO MEMZ#HE L DD,
BRARICEMEUZRY hDO—20 & U CGEATRE S
D& D. EEH¥EZHEHE EMBEMITD I EDESE
nacuwsd,

CDEDIFRFBED ., HIRD /BRI EFRZ% E U
TeaBEL T ) w ROAZHL TR TN TWD, S5,
BRI D EEREE OB DNEL EEZ BN D,
(b) =EHLEBEEEOBHA

BLEEFINE T, B0 v RO
BIXIVF—VRIAY NxEDEFFHEICT, B
Y B FBFEOREE A AT V. FER TR X5
LERHETDIET, BIXRIBERDPLIYY T A
LIZEHBRL TS 72, B LERAEE T DR 1 &
OJUvw ROLFRER 3 ([TRT,

MY o040y RICIE, HIBBOTRILF—K
WAIZ KD CO, HEH R AR, KFERFO T RIVF—
HEAGHERF. MR T RILF—U Y —AOFEH E W
SHWA DD, CNOOHNEHEETD=H. &
BEEIIROBEFEZT L. BBEL TS 7,

Ithisg

BERE|[\1A4YR BE MG BER || A¥—h
IXF—|| HE il 2Vl EMS*! || X—9

R |

-
IRILF—EE

CEMS*2 géﬁg E VPP*3 || BCP**
-

OB&LTRRIRILF—RAEH OBERUY—IADEA
° T RILF—HhEREH o @%H%@I*}bﬁ—{%ﬁﬁ?ﬂiﬁ/

#1 EMS : Energy Management System

#2 CEMS : Community Energy Management System
%3 VPP : Virtual Power Plant

#*4 BCP : Business Continuity Plan

3 EXSEESERIIMET 0T Y ROZEFE

@® CEMS (Community Energy Management

System)

CEMS (&, HD T RILF—BHEDODHIRICELD
FEBEPHL. RBEGFEEFEZEZEL.,. Hl#T
Do THIT. TYVRLARVRICKY HHEFAKE
T,

@ VPP (Virtual Power Plant) UY —XX 7 51

&G==7

VPP UV —RAFJUSF—HF, BERDUY—XR
(REIEEM) £ HEBEL. TEIXRLGEROE
UT. BB AT LZERIHT 2,
® wiaEn

B, FEEPHAIL. FEFHHZZRT D,
TUT, YRUEHEHHECEISLETEN=E
HEHZETH S TG %, HIC. WHEHEEZIEL.
FHEEMEONS Y RN EEIHT B,

@ FE

HEhHE Ik, FEMOFRBEZHE T D & T
BT RXFEBOLEMDOFEERE DR A7 EH R 7 B
I D, Fiz. BREROMILRBDEIRBDEENE
T2,
® #HFEMEKE MG v bk

EEMWEH MG £y b &, BEMBHOE—F &
FEREHAGDHEZEBFEE T, BTXOLHN
HlA> HSZRFD L ENM G EICHRT Do
R4 (CEBMH M E@EHL 2. BESZHFFEb 5

(* 1) PPAEFIL

Agreement) 3¢ (CFE TR AR E A = $2OE L
BHHTERD PPA (FEJIIRFEHLKY - Power Purchase  PPA S35 A0 F6 76 il D MM Bl i &8 - fRSFEAT Do

W, REBENIRGZEIBFERICHRIT D ETILEWV

B 2022 vol.95 no.1
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BN FHMZRUIZER IR JAXA) BErETFHE Y
Y—DEBMFIH> A5 LDOBRNFEDNEERT
CJIAXA BT BFHEY Y —DBHEEMHHICEHRT
DREEBMGIE > 25 L7, 30 R—I2HH),

(2) BHEH>S A5 LOREEA E

REWICBNEWEWIH T DHITIE. YATLITELD

BEAFRAREHD, B LEETIF. BFTORY &
D— Ui E AL B, BEE. REE
F ESEBHEE I A LERAL. BEHEEKE
CHMEBELTWD (“SHEDZE - ZEHRICERYT
DENEMI AT LT 36 R—ISMH),

(3) S#DBHFE

(a) WY roOT )y RIZalL—%
BIXRZEUOBBEREEZ TS UievroOd

Uw RTlE, BEMEEICEI<KFHIXDPI—I X
L—>3a YIRS L7 EDEEFEER . HEXH
I EDERBRIHDBIETH D, BHIFOMIT, Fig
RFEROERZERT 256, NS IFEHMEIC
HHUADSREY. RBMAZRDDZEHHL WL, &
LTEETE. CNhEFTHE>TSENYZaL—
3 VEiENX—2IZ. TOHEEBIRT DEHD
A0y ROFEZEIZaL—Ya3 VIR
FSLTHFEFTHD, CNICELY. FEEDEEE
BIRL . FEHATREE Y00 v KOR#EE
"3RS B,

(b) HEMHEEFE (BCP : Business Continuity
Plan) *)iz EMS
REFEHGECKIDEHEBICHA. IRk~ oOY

Uw RTIE, rEERICE Y., BEEMHER GRS,

Wbt E) NOBNEHEEHMRT D EHRHBEN

W3,

Bl D i Z-O B EE G R A O EERG 75 & /N B 7 & B
Tl&k. HSNT=FIEIC K DEIFREIHAATRETE DN
IR IC /x> e a. BIXFEEEIGHL CEIFEE
HT2720HCIF. FEIAHEONT Y AZEY 76

SEHEFEZHRA (LT W & E. BEmERN
BHEEED, FLERIE BEH>Ial—>a v
=G A U 72 E B g %= CEMS [T TS 2D
O HHEEEDHTWND,

3.2 BREYRTLEZZDSEEHEIBFIN

ZE LR ORI E R & DR A B E. BEHY X T
LEXADBENRFEDOIEERITER THY. TDE
MDFERICIF. A EWE B DODN TSz, HHE
DEAFAFE D EGRF. DB, &SRR, SEEE.
AVFFUATU—AUITMA. T8I & BB AL
EIRDLLEAML DD D, ZEBHBMS DL -
HIAE - PREEZETE (X, EERIY7EAE Mg Tdh B IEC
61850 DFEAMNAHY & REBTHY .. EERDOHMHPH
25707, BHEAEE O ME DT A EE G EDEHRY
2 LADFEABIDEAZ TETTWLWD,

BELEKEE. ZEESOSEE - RERILOTZHDE;
BT D% INEILOD 7= 8 D B i B F = Mk e U T FEii
L TWB, 2018 4R ICEFT DRI KL . Sl
B - BAEEGE ORBEMIC LY. B®5 [CRT T
RBR/NDO S ADEM - BE - MEBZEEEHLEZITO—N
VRIS 115V, 50 MVA ZHE#ZFE LTz, F7z. [H
EffizTSICHEEE - RERV S AOEERITHEHAT
ETBLD. FFEMEF TH D,

—J. REAMEROEZS. MR OHE - $Hl
Bk 7w W2 N— AV VRIS T A5 )V ES = B FE
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YRR T A IVEESR”. 53 X—ISM|), Fiz.
BREAMMERIRICM A, SIKROEWKEHKDRAT
2AFIWERAWT., BEEEOREEREHFE L. F
5Lz,

BHEHEEE IC D W TIF. EMSEE 300kV FTDIHA
MufBHEA%EE (GIS @ Gas—Insulated Swichgear) %
MEHSAVPyITLUTWVWD, D70, BIEAEER
O EBEHME TH D IEC 62271 U — X2 H T Dk

LA ERRT

— G
5 2'O0-—/NILxhs 115kV. 50 MVA Z[E2:
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DEMELE ST T A DO E (S AW ITHER Z
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IREEMABIR. 42 XR—I2MH),

(4] HEHE

ELEEOSNYMA TWDBALERBEEIRIL
F—ICHMRT DBEBHFEI AT LDBIREBEE RN Tz,
INHHH. BHOLEME S REILICEHESTDZ &
THEAICEHBRLU TOWSFIETH D,
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BLERRASA TR AR, /XOTL T
FIVF— BRI,
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High-Capacity Power Supply System That Contributes to Stable Power Supply for Data Centers

TERLSICERT D

JBHE —F HAMADA, Ippei

WA, B AT LDT S0 RMEDBETFEEGIOBMICEWN, #FRPpTREBELGET -9t — (DC) DHFRAEA
TW2, CODCICREUVZEN R T DO OREFRMEBEER I AT LOTBENEEF > TWD, HLEKIE. &
?ﬁ&l?AlCB?]L?’%%’%&F%@%?%‘/7‘y TU. MEGHEESIURFEZEDD NBEARMED T EIRE) =i

ELTWD, BRIV AT LAOTFHILE TH SMEEEIFLEE (UPS) O/MEUICK D UPS & A5 A DRREEO B
I[/O-M DOHEREZ UM IR E I B C & IC K DRELHEHIM O, HE E— RICEDETRILF—LEET L,

In recent years, there has been an increase in the number of large-scale data centers (DCs) throughout the world as companies
move information systems to the cloud and expand their use of e-commerce. This trend has also increased the demand for high-
capacity uninterruptible power systems (UPSs) capable of stabilizing the supply of power to the DCs. Fuji Electric, providing line-
ups of electrical equipment for power systems, has been promoting its Comprehensive Electrical Equipment Proposals that enhance
supply reliability and economy. We have downsized our UPSs, which are key equipment of power systems, to reduce their footprints,
migrated I/O-M functions to switch-boards to shorten installation periods, and provided HE mode to save energy.

> —DBNLEMRGICHIRT S RARMEEER 25
LIZDOWTHBNR B,

FADE

AR, BWY AT LD S5 RALDET-REEE O
L, HEP TR —49 >4 — (DC: Data
Center) DFHHHEA TWD, DC DRHAUICFELN, &
()?/ZTA(DKEEA'BB ATWD,

T EEG. REBGER AT LEBRT 2HE
ﬁ%\ I {52 75 ¥ J5 % & (UPS : Uninterruptible Power

KFMEDC [CHIFD UPS YA F L

2.1 @1 =
E2(ZDC IZH?IT%%?E‘DZ?A@%EEH%%%?’O E
JE#R. BHPHER 70 & THER S N S Rl i E 2 A8 PR 3R

System). R #ubHEA%EE (GIS : Gas—Insulated IFIEH FHFERO D RS NIZE I, Eﬁﬁﬁ%ﬁtﬁt‘ﬁa
Switchgear). ZE#&EDEXA#M%E DCIZMAL T U AT S UPS AN &R T, UPS & 25 LI

W3, &7z BIRY AT ADMEBEELEFIEZED
DA N ZRE U BEEREOEARE BRI S
BMifi T, fRFO—ERFTED R MERRHE D &R
K1 EEHT. DC DEEBRMICEHML TWD,

TN, A4 D UPS Y RAF LB H—/NixE DA T
Bl TN, UPS ¥ AF Ald. DC DEEMNFHE D7z
HIZ. FEOEHICKDEELT G EDERBREN S Y —
NIx EDIEIRIEIR = RHE T DEEZ R D,

AR TIE. BRSZA5 LDORERMOHIEA>E TRV B3 [ UPS ¥ A7 LADWRPIZETR T, UPS 2 AT Al
F— (BAIXR) OERICIGZ D72 (THFE L Ia RE R EEANE., ZEAGE. ZEGSXKE. UPS, HA#T
HEFIEE TUPS7500WXy (B EH Wz, T -9t
AIRO6KY TR 66 kV
| woEESZ®Rm || JFRASEnE |

| UPS AF7518 | -
UPS
JRT LERIE
UPS UPS UPS i
5 SFEIN SFEIN SFEIN i
: T T T ;

[ [ I
a & a & a8 o
H=NnBE) | | B=nrme) || —=nime)
1 TUPS7500WX] X2 DCICBIFDERY AT LDEBRIBIE

BT EREFR 2022 vol.95 no.1

9 9

NNV GBI — S N HIEN BRI # Was I



fipsine i I

]
/|

HSSH

PN Shdf N ol BN — S N HIN 5

F—I VI —DENREMGICEMR T D2 ATEREEBRV AT A

2 & =TGN
£ @ @ ® @UPS ®
Thi| B |2 ‘dﬂ%l’

1/0-M |CTR-M| UPM1 | UPM2
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MR IE. BRI — TILOHIEE SR EER T 272D
AHHETY 2 —)b (J/O-M). il EDSHE/ N /¥
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WmOAN—YENE L 2B ERES 2 —I)U (UPMI,
UPM2) T Do

2.2 UPS YRFLDEFRE
(1) FEWEREDHEIR
REBMEEEIFR Y AT L%ZHRT D UPS ¥ A7 Al
ROEXDSTEHHTREE %D,

(a) FAEHINT D7D, wHORZHOE— K2V

KRBT B,
(b) ik (TA/N—) OWHBHIERMD 2 FTRE
{%GdH. INEENT D 1/0O-M HBKEULT B,

—7J5. DCHEEZ(F., Y—NOHREHEEZDV L THHED
%E%E\%ﬁ%ﬁtﬂb?@%ﬁﬁ%@%ﬁ%*%Tm
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(2) B T EWI O iE

UPS ¥ AF LDRKRERBILAMED & UPS & JELEDEE
BB HAD . BMRICHWS T —JIVEZIFNRSY
O N ORBH MG D7z, BLAEETEAENT 5,
DCHEHDO - —XIF. HODITH—N\DPRANL—T%
BRI EETIREICT D & ThH D, T D7z, UPS ¥ A
FLEIFUH ETDEBFY AT LAOBMGE THIMDE
obRHENTWVDB,
(3) UPS ¥ AFLMDEIX

H— XA —I DK D 7rEHBER T IF. BEEDE P
BOEMDDIEWEREDOE WMEFENNBETH D, —H
T, ZBHFDED ICEEDREBOLEHDHEESFYRZIT
WA HEBIHDRSWARE®H D, D URAMICH
LTl BHREOHRKLIU B, HITXREERLEZ UPS
AT LDEHDRDH SN TWVWD,

FTUPS7500WX1 ZFHWic UPS Y X5 LI

3.1 UPS Y RF LSZEEEDHIE
(1) UPS o/hEi{k

UPS7500WX IF. 1 A4 7= Y 600kVA OE HEHTE
Ja—J)L (UPM) %, RRK4AGFTHAEDEDZ &IC
KU, UPSAE®E% 600kVA 5> 2,400kVA & TILIE T
T3, TDD 5. B4I1Z UPS7500WX (1,200 kVA %)
DIMEE . R ICHEERT,

UPS7500WX (1,200kVA ) o J& m ~F &% I&. 18
3,500 mm. BfTEF 900mm Th Y. EHRBRNHLXILT
B Do FIEIMID K AR ICLRSF AN — AR DA
THBDIEHD. BAICESSELEED, 2 525 HE
DETHEATDHE. IV/XT N aRENAEETH D,

(a) UPM é#HIDEsh=1k

UPM QW% FEEED K S 788 % 5 5 7= Tl @

WTUZ (UPORIL - AT - e - > /N—

&) & FEHREDVME < EHEW OB ER T R

FHGIUZ (VY045 - B THIfHER) &I278EL

2o THICHEHIERITY POIAIT. Wiz \WEREEEY

TTHHTIMEET D& THmAEE EIF. e—k

oML LTz,

(b) _EERHER & RITHLRST

HHEA 1. BIERE - ESPER A RE T2 T & T

BHOPERAR—AEALTEE Uz, Fiz, HEERHD D

PREFEATD CEDNTEDEWML 1 PO h& U, LM

DRSFAR—AEREE LTz,

INSDOMIGICTEY . FHEMBEOHINERBL TWS,
(2) UPS > A F LD/

—fIZ UPS D I/O-M IZ . T —TJILEHEHRT D
BEICIMZ. EBICLDU—JBEEHLSOB B ERE
FTRIH—IFPIV—NgEOBLRHEMmAEEINLTL
%o, UPS7500WX [&. NS DERH M % CTR-M I
BELUEZ, TNICKY, BEB_-XRESITHIED
BETRUERR (T — TV T B T DRREE fLAAL T & T
I[/O-M H'7%%< TH UPS ¥ AF ADREEHE & 75 2 7=,

(B : mm)
I/0-M  CTR-M UPM1 UPM2
== Y
o
n
o
N
] _ v
2,850
_ 3,500 N 900

4 TUPS7500WX1 (1,200kVA %) D52
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&1 TUPS7500WXJ (1,200kVA #) Dftik

B B T %
5 = Wi ‘//\“—“9%@%73it
(HEE— FEBIRTIEE)
EREE 1,200kVA/ 1,200 kW
W3,500 X D900 X H2,050 (mm)
SHEA W2,850 X Sg(gél\ﬁ%so (mm)
(I/O-MZ=%9")
KERSNE 96.6% (VFI*'), 99.0% (VFD*?)
IR | (VFI). <2ms (VFD)
1HE (RE0) =184%R
E E 380. 400. 415, 420V
ITRAS | BRE 50/60Hz
ANH=E 0.99 GBn) k. 1.04F
ANEFRER HE3BUT
Nqez | EE G0 =HE3RE Il =18448
A% s E 380. 400. 415, 420V
AL EASEBE 480V
iE 3 UFDO LA VEM. S0EEHM
1BE (BRE0 =HEBMRF T IE=AB4HR
s E 380. 400. 415, 420V
JEapEEs 50/60Hz
HAH=E 0.7 GBn) ~1.0
s | BEAEE 1% (&)
BEEBEEE E3I%RUT (BERE)
BEOTHE 2.5@@%3&?%%%-3)
AEETE 125% : 1?};1;%]5%;;%2)% 1 min
N AR 0~40°C (#2225C)
AR 5~95% (RBBHRETL)
BETO R Web/STAI\gZ‘blIJ\QOTdCbPu/sI:‘ RTU.

*1 VFI: Voltage and Frequency Independent
*2 VFD : Voltage and Frequency Dependent
%3 Modbus : Schneider Automation,InC.DEHE S 1z (3 B ERFEHIE

I/O-M % & F 75\ UPS7500WX DIFIFR4 7T KD
2 2,850 mm T, REERE 19% HIHKTE 3,

3.2 ERETEHIROEHE

UPS ¥ A5 LADFERKXZES5 [Z7RT,

fERD UPS ¥ A5 Ald. B5((@DEKDIC. UPS &JEA
M7 EAE U O DA% UPS & A Ol IE I/0-M
LU TITHOND . DD IRBT—TILPINRY T ~
AW NE & 75D, DC AKEIBLT B IFE
IR TR L. T—TIVRBEL &35,
FiE TR ORILOER & %> TWz,

— . UPS7500WX & I W\ 7= UPS ¥ A F L DA
[/O-M %= EFEMTE D70, B5Db)/SLUES(C)D
& D12 UPS7500WX & Z5FE 88 RO HI 1% & DL (E
INRXTBATITD CENTED, ZDIHBIERRIE. &
JEATIENDATI & HITBO S ATMADEERIZ1F & x Y.

[—= = AT —TIW ===-- sEmEpER |
® @ ® @UPS ®
RE | ZFE |ZEB e

ANE | =8 | TRE I/O—I\/\|CTR—N\| UPM1 |UPI\/\2

H H HE ]
1 1 1 1 Il 1 1
1 1 1 o o o - 1 1
1 1 1 1 1 1
1 1 1 1 1 1
N S Lo-d S I —— H

> > e

(a) fERDISECE - BLHR

©) @ ©) @®UPS ®
BE | BE | ZEE HiF8
AT | EEE | —REE CTR—N\| UPM1 |UPI\/\2 =
‘ | BN TER | f

" '

1 1

1 1

1 1

1 1

i- :

(b) UPS7500WX DEBECE - E2iR (EASH—HHS)

® @UPS ® @ @
Hi718 Zifes| ZE | BE
UPM2 | UPM1 |CTR—N\ TREE| 288 | AEE
f | BRAE TS | ‘

i 1

H 1

! 1

! 1

H 1

H ——

(c) UPS7500WX DESECE - EoiR (BAN—~EHH)

5 UPS YR 5 LDFIEEERE

AR CEADPERICHNTHIR TE D & &B I, RBEILHM
B TE D,

7x &, UPS7500WX IEE5 (b)d &K U'ES5 () IR T &£
DI, EEEBELHD THREARE THD, ZDOHAIE.
CTR-M Wi DEB AL E %= /o6 AR A AR fiiE & U7z
72HT. EEOEELHABRZEBELREETH. N>
E—S>R, AV ADREDSEWZH. FHRED
HEATEETH D,

EAEELHD THRZREBETETIMEF. UPS Y A5 A
HTRBERET 2540, RE LFEHROEMCESN THh S,
®6 [C UPS ¥ A5 ADFIERHEK (RHK) =R,
B#flE LT, DD UPS Y AF A HHEDHOE THE
TR —RERLIEEDTHD. KPDO~B. Gl
500~@. @EMHUBERL TWD, KD UPS ¥ X
FAhlE. B5@)IERTELIIC. ZETTDDIFEAESED
DN—FTDBREIFTH D, CDEHE6(Q)DEDIC. —DOD
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B (®7(@) SXUPHE E— RN/ EE (B70b) %=
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Power System Construction Technology with Improved Redundancy and Maintainability

=z & YASUMOTO, Koji BA #S] NEMOTO, Kenji Jt8 18R KITADANI, Yuii
F—dt vy — (DC) ORMBULICHEWEREEEFRREE (UPS) OFBIFAKDIMEA TWD, UPS Z#HWEEEY A7 A

Tl {%ﬁﬂﬁu}slién%l&ﬁﬁﬁb%‘iﬁzf’ﬁ%t%l&L/<V>\ BRI DO REREESR B AROBELB OMFHIAHETH B,
NMEESIORTFEEZEDHTZEFE Y AT LADWEZITDEHIC N2 JIIEI AT A TIUEEZHAL . BHEHIEF— 21 v
FERAWEY =V 2EBEIC LY., BIRUVIROBIREES LT D, Tz, BIFUIHEEOMEW 28 DIEXR L AD. 2 WEF D&
FEFE#SHRERERIMLLZ1ABICTDIE T, BERELAFHOERE LD MHEAERENH TE D,

The capacity of uninterruptible power systems (UPSs) has been expanding to meet the needs of larger data centers. Power
systems with UPSs face various challenges, such as ensuring redundancy during maintenance, preventing erroneous operation,
and suppressing voltage fluctuations during power supply switching and energizing of large-capacity transformers. The measures
to build a power supply system with enhanced redundancy and maintainability include an N+2 system to ensure redundancy and
sequence circuits using a rotation control key switch to prevent erroneous operation. In addition, inrush exciting current, a cause of
voltage fluctuations, can be suppressed through the sequential closing of circuit breakers during a power supply switching and the
replacement of two parallel high voltage transformers with a single high capacity transformer.

1] FZAbH'E KIREFEY AT LOBWE

EAE. MY AT LADT S RILDOEFREEG] OB KHBLDC DEIRY AT LOHWRHAZEE ([CRT, EIR
[N, S—49t >4 — (DC: Data Center) DA VRAFAIFE. FHEZEERM. Y TEERHM. UPS ¥ X
MATWD, DCTIEFH—NADARL—IKEBEORER T LEE . FEE SRR TR T B,

1t EEKMLD A, BHHBEDEINT D728 AT
MBI DEEEBEHFEEE (UPS : Uninterruptible Power
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T KA RSO S B E ET B, UPS
FROBAICHEVEIELEROEREOMA L., HMEA®R
WBKRE< 155720, B AOBEIER FHAKRS< 5.,
5 UM B O Tl B O DRSS Y]
WD E 7Y . HERDRETICH N THET B, F.
NH (1 &8EFiHe L TRERAT30) TEY RS
LTl FRSFHE ORI 2 I Z TR R < 155726, ZD
MOTREREOEAEH S, %%ﬁbm@ﬁc%ﬁ%@ ISk A
R N2 TR Y AT LD 30 T IICIRIE7E |
R OB A BIETH B, ¥
ARTIE. TURMES & CRFHERDH=BES 25 LD i |
ST D W TR B, e TP oo e |
| E I |

BT = pee
¢ &ifer &ifey
TS| lozza] 7 [vzea
(E 1) N : UPS DRERRIE. —MICN &EWS HiEEHHT D, N &

FAFHEREFAEDG UPS BBD I ETH D, 1 KPR —I VI —DERY R T LERSI
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Static Transfer System Cabinet for Data Centers That Contributes to Stable Power Supply

—\\
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The need for supplying stable power to information equipment, such as servers is increasing as the use of cloud information
systems and e-commerce are expanding. Fuji Electric has developed a static transfer system cabinet necessary for transferring in a
2N (duplex) system, a redundant configuration for power supply systems. It has a hybrid switch that uses mechanical switches and
semiconductors switch together to speed up transferring, lower loss, and downsize the cabinet. It also deliver functions, such as

accommodating a built-in bypass breaker for maintenance, supporting the redundancy of major components, and reducing the effect
on the load when switching under UPS synchronization, to improve the reliability of power systems, contributing to stable power

supply.
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Rectangular Large—Capacity 5-Leg Type MOLTRA to Meet the Needs of Energy Saving and
Downsizing
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Electrical facilities are being required to improve energy efficiency to reduce greenhouse gas emissions and achieve carbon
neutrality. Meanwhile, data centers and semiconductor factories have recently become using larger capacity cast resin transformers
(MOLTRA) to respond to rising power demand, however, also requiring downsizing. To meet this need, Fuji Electric has developed
the “V-ECO MOLTRA,” rectangular large-capacity 5-leg type MOLTRA. It uses a 5-leg wound iron core whose core and coils are
rectangular shaped. As a result, its height is 15% lower while maintaining the same energy-saving performance and footprint than
that of the conventional product.
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The JAXA Tanegashima Space Center is a rocket-launch complex, which requires enhanced power supply reliability, power qual-
ity, and cost effectiveness. To meet these needs, Fuji Electric has delivered a control system for a large-scale NAS battery to charge
and discharge the battery according to the operating status of existing generators. The control system allows the power supply
system to maintain its redundancy with the storage battery backup even in the event of generator failure, enhancing reliability in
power supply. Charging and discharging the battery can mitigate load fluctuations to stabilize power frequency and improve power
quality. Charging and discharging the battery so that the generator load factor became highly efficient was able to achieve economi-
cal generator operation that leads to fuel savings.
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Electric Power Management System Contributing to Safe and Stable Railway Transportation
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The electric power management system centrally manages the power system to feed power from railway substations and
sectioning posts to trains and railroad stations. In addition to stable, continuous power supply, it is required to deliver the functions
to improve the efficiency of the operation and maintenance of the power system including railway substations. Fuji Electric offers
the electric power management system that meets these needs to enhance functionality such as failure recovery, improve screen
visibility, and streamline the system configuration, contributing to safe and stable railway transportation.
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Industrial-Use Power Supplies Contributing to Stable Operation of Material Manufacturing
Equipment

JEER IEIE WATABE, Kohei [ElE ;¥ OKAZAKI, Yohei ZE A ASADA, Masato
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Various types of industrial power supplies are used in material manufacturing equipment depending on the application. Among
them, transformer rectifiers for aluminum smelting have large capacities more than several hundred MVA per unit, posing specific
issues. To address the issues, Fuji Electric has adopted an optimum design based on various simulations and harmonic system
analyses. As a result, we have downsized the transformer rectifier and improved its reliability by increasing analysis accuracy and
optimized materials, confirmed the safety in an accident by simulating the short-circuit fault in the rectifier, and prevented power
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quality deterioration in the entire power supply system by analyzing the harmonics generated from the transformer rectifier.
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Medium-Capacity Uninterruptible Power Systems with Improved Replaceability and Stable
Operation

JIE X7T KAWASAKI, Daisuke i JEHX TSUKUTA, Motohiro BH 5 TSUTSUI, Shigeo

EEDEE NS TIVROMEMGEDO TS LIG-OBGRRMIT ;DR ERMFEEFEE (UPS) FTFEMNEFE> TWB,
HAM R DMAARICNIGT D72, HE R UPS IFERGHRBS 1AV Fy THRDEND, Flz. BEMHEEH = — ANDFIEK
. RERBEHBT D FAREELEFINTWD, BLEROFZICHIEL 2hER UPS TEX 2 U —X &, #&E
HEREHIR> /Ny = U S HE F%ﬁlﬂ@ﬂ“k(; U\ LU —RICHIF DG — XTI ABE ThH D, Tz, BHEIKMEE
WRAIBEEE I & DI MR W T, HILDEA TZERM Z TRERT IC R oS . REB@EZ=m LBz,

The need to continue to supply electricity even in a power outage or power supply malfunction has been increasing the demand
for medium-capacity uninterruptible power systems (UPSs) in factories and broadcasting facilities. The product line of medium-
capacity UPSs need to include varied types to meet the specifications of individual load equipment. Also required are flexibly
meeting the need for equipment replacement and predictive maintenance for stable operation. Fuji Electric has newly developed
its “FX Series” medium-capacity UPSs to meet various needs for replacement by reducing their footprint and expanding the range of
the battery voltage. A component failure diagnosis with abnormality symptom detection functions has allowed degraded parts to be
replaced before failure, improving operational stability.
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Palm Fatty Acid Ester Filled Transformer That Contributes to Reducing Environmental Load

EiR %01T HIKOSAKA, Tomoyuki FE IN—BB CHIBA, Koichiro

HAZEZR OB CH WS N TS =IKIE. FEER O CO, PEl. Wil OBRBEERE W o ZHENSG D, Tz Y
SR i (FIF B RO RALZE s & ICHED S > 7o BLBRIES 1 A kRt EHRAT, N—LaP2iiET 7L
b - ¥ - RRELPREITD & T RETKE - MBLLEEERD/N— LAV U EMBIT A7)V (PFAE) ZHFE Lz, &5
IZ« PFAE @ W/ N— AV VMM T AT IIVERESRZHIEL .. BNk - wHl - RILEnREME U7z, PFAE (&, BE
BRI A AN E THAMA TS, BT L 256 OMAEY TR 2 ETMRIC I Y BRBEADBEZ NS TED,

Mineral oil, which has been used as the insulating oil in oil-filled transformers, has problems such as CO, emission at the time of
disposal and environmental pollution at the time of leakage. On the other hands, vegetable-based insulating oils suffer from a poor cooling
effect and low oxidation stability. It is against this backdrop that Fuji Electric, in collaboration with Lion Corporation, developed a palm
fatty acid ester (PFAE) with low kinematic viscosity and high oxidation stability through esterification, distillation and purification process
of palm oil. Furthermore, Fuji Electric also developed a palm fatty acid ester filled transformer using the PFAE and confirmed that it pos-
sesses excellent insulating, cooling, and long-term stability properties. PFAE can be reused as diesel fuel without specific treatment when
being disposed, and even if it leaks into the soil, the biodegradation reaction by microorganisms can reduce the impact on the environment.
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