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Latest Design & Analysis Technologies for Miniaturizing Substation Equipment

EiR %017 HIKOSAKA, Tomoyuki #H

JLF0 HAYASHIDA, Hirokazu

1Bl S ENAMI, Yoshiaki

AR B E

TFEDEBEKEEDNEULD Z—X(TIER B Teth, FERDLEEHKERICH LT 30% ML EDNRLEHIT

TG - MTENEMENL U7, KRESR TIE, ZRITOESFENTEMN, WEFRMBHTEN, BORAEITRINEMILL, FREE

EFITOEHABREDHEAEICL

B% - FEREYS - B DR EAT AR,

Y, BT 30% B L 725> 50 MVA ZESRZBFE U 7z, BHEAEE TI1F, B
R - B ORI RN T S EME L, MEKEZER >z, INITK

Y, #Eff

& 30%, BEE% 35% ki L7z 145 kV #ll GIS ©BiF L 7z,

To meet the need of miniaturization for substation equipment, including transformers and switchgear, Fuji Electric has de-
veloped design and analysis technologies capable of miniaturizing conventional substation equipment by 30% or more. We have
developed a 50-MVA transformer for overseas markets that achieves a 30% reduction in volume. This downsizing was achieved by
collating the measurement results from verification models created with three-dimensional electric field analysis, magnetic field
analysis, and thermal fluid analysis technologies that we have established. We have also developed a new 145-kV GIS that achieves
installation space savings of 30% and mass reduction of 35% by utilizing coupled analysis technologies for electric circuits, electro-
magnetic fields and thermal fluids, as well as coupled analysis technologies for electric fields and thermal fluids.
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New Generation MOLTRA with Improved Energy Savings and Earthquake Resistance

=M %3— MIYATA, Tomokazu
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In recent years, initiatives to protect the environment have created greater demand for enhanced energy-saving performance
in transformers used in high-voltage distribution applications including MOLTRA. Moreover, those transformers have also been
required to have higher earthquake resistance since the Great East Japan Earthquake. Fuji Electric has utilized its energy-saving

technologies in the development of its “Amorphous MOLTRA” and “Super-Eco MOLTRA II,” a line-up that achieves an energy-saving
performance of 130% relative to standard energy consumption efficiency. Furthermore, in addition to improving the transformer

body itself, we have optimally designed it being integrated into the panel to further enhance earthquake resistance.
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Compact Medium-Voltage Switchgear for Data Centers
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Data centers that have been flourishing since around 2005 are often built near urban areas, there is therefore a need to be
compact and space saving of electrical equipment installed. From above background, we have released a compact medium-voltage
Switchgear for data centers that is 900 mm wide and 900 mm deep while maintaining the front maintenance type and does not
require maintenance space on the back side. For downsizing, the function of the vacuum circuit-breaker (VCB) fixed frame (Cradle)
was integrated into the Switchgear side. In addition, a current transformer (CT) with optimal specifications was adopted and
performed down size of the CT. As a result, the installation area of total equipment including UPS has been reduced to about 70%

compared to the previous model.
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EEBZTENL CTHRETEDHE, L1 7D Loflfyhis
x<7xY, BLEMRCERT DO DT —TILEEHNT
ETEDELEDCIE T, TH, T—YLEVvY—mIFTIE, EIR
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k1 k2 k3 l

—RER R
300A k1-1
150 A k2-1
100 A k3-1
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7 Efigs

BETETDLD THETEEHLEL TWe, TDTH, 7/
BN TS/ > 72,

FTIT, MAEBMERETDZET YUY —DZEE
225 s TlE, 550kVA, 1,000kVA, 2,000kVA D kS
VAL N ENGHY, —~REHiE UPS OFRITHEL
72 100A, 150A, 300A @ 3 fEHE Lz, F7=, CTD
ZRMANC B S N DR OMEREDRENICH EL7zZ &
TCTNOEENE> TWD, TDOIEHD, “RER%E
1A TEMAEZ 5 VA DIEMRICT ST & T CT =/ 8ifk
U7z. &7z, B7 ITRT LD ITEBO—REFER IR
TEDLDICY Y TUEZEEE Uz,

CTOA T avitkkE U TRERD5A, HDOERK
A 10 VA T—REW ISR ICEH OB 7= E i E AR AT
HE7x CT BT DT & T, BERDMMRICHIKITHIETE
BdFLDICUT=,

(3) Ak — T IR DA S HERHE

UL T B &, BNICHFT DI — TILDEERIEED
LI <K%,

=TI EEHT DTHDAR—E VCB DER A
R—2R &, BEHFEHOBRCHIFEINEZECKYSES
NTWs, EDOIEEZEHEL, HEANTEENTES
K3IZULTzC ET, MR —TIVDOEFEEERS TITD
TEMTEDEDIC U,

3.3 THEEERE

2011 4B (TF A U 7o AL G R b B DURE, BB
[CEWINEBREREDNERSIND LD ICE> TETWD,

—H T, /MNEUL, FRICETHEEmRAINT D &, AKFHIE
HIZHN T DHEIELTE < EDBNHD > 7z,

TIT, B8ICART LD ERER (F&LD72VN) OERE
FTBIET, BESICEHNAR— DA LTz,
PERFIREIETIE, T L — ALITHRIRDA/N—Z KA RH D
RV BEE LU TWEZdhRILU NTIEHBER L TV, &
EIDREE TIEAN—FFIRICL CTHlEERE< Uiz, 512,
IN—ERAEEMT DL ICHEEST D& T, HSEdh

AN

(a) FERDIERL (b) SEIDFIERL

X8 MHMFEISELEE

ZHETFDELDIC LTz,

ALEE 8% - WA o= e et JEM-TR144 : 2017)
([CHE U 72 1E5% 3 iR 7, EEEM> Tiio7e, &
5ITIE, MWECHEUZHE “TILtY OB - &K
0.3G, 3HliEIRG” “JFe)H R EF R ¢ %K 0.6 G, 3 il
[FIRE” “BRAGHL G AR B - K 1.5 G, 3 HililE R
B IR ST > /2. TOME, HHEHAEERE
2.0 &7z U7zt B IERE, HLOBEITHAE L BRI
ULTtHostRgaff ol & =R LTz,

4] HENE

F—Y oY —HIFEEZEO/NILIC DWW TR T,
SHBEEDELIIGZ, BEE - ZeftrarilUnoZ
SEOHTBRHFEED TOLKFTIETDH Do

aF =

BC7EAZ OBRFE A (C e S, BfE, ELERKRS
HNDITLYRF A TRIVF—FEATT VI =
FPUYVIREBLR TSV NI AT LYY — BT
5 INFTE o

B =if

LR DORRECHEH, BiE, & LEBEERXSHN
DL Y AT L TRIVF—BHERLME THER
BRI E AR
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UPSs for Hyper Scale Data Centers

{kiE EET] SATO, Atsushi

W75 FWE YAMAGATA, Yoshihiko

gt 9—mir UPS

JBHH —IF HAMADA, Ippei

BRI —5EHEIT 2755 — (DO [FELARKBBE(LL TWD, DC OZEEEH ICHEARR K7L UPS (TR LT

&, K&

BEOBEHAAEDETLIA
FURICKY, DC ORFRNGEMZWEEIC L7z,

BlLEEBITEMBMMDRDEND, BLEMIE, DCHIF UPS CHEHTRE LT, YAFLHENRKITIE
D<K D ITHERG Bre HlfHl o DEEN, FMAMEORERICENEREP L TTHIHENMAKREARNEERL Tz, 5IZ,
5D UPS =f)kd € 2 —I)LB UPS ¥,

UFO LA 7 VEmERA LN - BERO/NY

Data centers (DCs) for storing big data are increasing in size year by year. Uninterruptible power systems (UPSs) are indis-
pensable in stabilizing the operation of DCs and are required to have a large capacity and high efficiency. Fuji Electric has added
new functions to UPSs for DCs, including control of the number of operating units to pursue the maximum system efficiency and a
continuous commercial power feeding to reduce power loss during stable commercial power supply. We have also developed a mod-
ule UPS, one unit of which consists of several panels, and a compact, lightweight battery panel equipped with lithium-ion batteries,

allowing DCs to improve operational efficiency.

FADE

NHEE O R AR IEARGE TIE, JORTY Y
(X-Tech) &M:IFNDIRMEZEM EBHEEMEMESTEZ
VAT AR YRFFRE S WREOMRIREMLT DA
s D2 “Society (VH I F ) 5.0 Z#REL T
Wd,

Society 5.0 Z%¥ld % T, IoT (Internet of Things)
[Ck2>TA Uy =Ry MIERSNTEERITBDLEL R
TV HEDF—YERZEITDEEI VTS, T—%
MBI D WA (Availability) =f->=F—4 ¢
v&— (DO HETH D,

DCOAHMEEX A DEHEKHEDO—-DE LT, AH—
BIRICEENEL TOLRE LB N MG T SMFEER
TR % (UPS Uninterruptible Power System) 7' 3
Do Tz, BMETDREWDHLTVWBINAI/IN—ZT—)b
(KM DC OEBEHEHRIZIFEKTH D, T TlEHN
2 UPS ICHbRERBILEEIFEMICLDE T RIVF—DK
HHNTWD, AfETIlE, BREDCOREREEN 1>
TIEXLABIEHDINAIN—AT—ILFT =5y —mls
UPS IZDWTHRXD,

DC HiE0ikR

DCH¥EHKICE > CTDCHEMICHIF2E I REIFRE %
A% > TWD, DCOENHEMHEZE (PUE : Power
Usage Effectiveness) &, (1) TR B TS,

PUE=DC D EE /1T HEd DHEE

CDIEBEOBETIE, IT HEER D EE T DI
BERHRTH D,

F7= DC OEMICY7z> THHASINDZHDOD—DIZ, ¥
AFLMERATE 2 REZ & OREME TS 2O EE®RT
B BEFR) oY, RR)TRIZEHTED,

_ MTBF
A= MTBE + MTTR @
A D @R
MTBF : ¥ ¥ #% B [ B (Mean Time Between
Failure)

MTTR : F¥#E [HIER (Mean Time To Recovery)

Uptime Institute I&, DC D & 7 U > « %& Tier I ~
Tier IV (&®&E L ~NJL) Lﬁ:fiﬁb‘(\,\% Tier VD&,
BEIE A £ 99.99% (L:E)?EF%O NI 4 R DL 5
FICIMHEBFRIYDDIYAFTAICHY T 5, BEaEGE
DfEEEOm EICMZ, Y25 ALDIUE, RSFOBEF
EHHMEDR EIF DC FHEFICE > THEGHETH D,

H— N7z ED IT BERR A D i A R—ADR/NTH D
FE, FULLKDITHEHEDNREBE TS D, RIHEAR—AD
PeMblE, FTHEZRDZHDORMDITEILE L — Kot
TDRRICH D, DC HEH T HMETHER U D DA
R=AEPMLTEDELDIC, YAFTLEREHTL TV
Do
UPS OE3ZE1E
3.1 FEHERREY UPS

ZEH D AT K TOMEBERERE D KA EIEZEE gD
12O ICEEREHRET DLENDD, UKL, EEHHLEL
{7GEDEERLVHMLUTLUED DT, I, UPS NI
DZEFERR =Y B W7z JEHMfk 772D UPS A% < BTN
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NAN—=RT—)LF—=9ErI—@lF UPS

TWd, COIEMBE UPS ZHRHT 2 & T, MERER
[EHITIEEHDBORELEXD I EHNTETD,

3.2 =841 400V B

UPS O =4 4§ 400 VBB e, HIS1 0 AR 121
U C A& DMEFH 230V & 53, & OMIEF, —H
7% 200V D& ik as O BE R e/ i (CH D DT, 400V
HB 200V [CHET B REH < Y, ZERICEDH
K E MR TE B,

T, BRHTO 1S GHEER) H5E4 LT
Bier, MR AR S NI IC UPS O WA % CHIzEd
2728, TOREARET B & UPS Y IE 9 B BN 4
B, CNEWIET 720, WY EERET L —NERE
U, 1D COHEAMERFBDIREICHE L EWED ITH
IR % AT B LD D B,

3.3 ({(EEXRF/INA ADEA

UPS @ AC/DC % #t % 7 > PWM (Pulse Width
Modulation) J>/X—#% 1, DC/ACE#MEITD 1~
N—=F7%, 3LN)LEREAKE L, §LEEME DO RB-
IGBT (Reverse Blocking—Insulated Gate Bipolar
Transistor) SKU 3 UANIVEEEH/ND—ET a2 —IL%&
BAULREZ, cnICkY, SNRAADBA Y EATICUIYED
BRICFEET DAY FUITHREMEIL, =5ICY TV
BREIRL TT 1 LY HBOBROEBL 2. EEF
LEHIF, PWM OV N—Y D&Y A — K (FWD :
Free Wheeling Diode) (Z SiC (RALIFWE) F/8+1 =
AU, SiCF/N+a R, #RDSi (U Y) F
INA RITHNRT, 24w F U IHEEDEEBREMND W
&, UPS OEREZRTE S,

3.4 BHIE

— MY UPS ORI IE, BAFMMEETIHELS, HED
HAEMERICSWVW TR E TS, UPS =HE A M I B
FTBDIRAFTALTIF, AfENIEE UPS (CHFITHND,
ZDIzH, AN STWVWEEICIE 1 ELSTZY DARDT
SIS <EY, YAFTLBEBORENZLETLTL
FDo,

ZIT, & CDOUPS =HIGEET DD TIFELS, Y
FLAEEOAMZEER LGNS, #igd D UPS1 5DA
AR ARFNRIGET< KD IEIBEAHEELETH T DI & T,
AT LNERONENN ETED,

3.5 RIEEAGEEAN
— YT KELD DC TR TN D RAR UPS &, &fE
?EE.%H#*( UN=IIEEARDEASTNTVS, DR
RfEEESNSHEERIE, EEE, EEEROHNEILEE
”%’ld,\?ﬁﬁﬁ'égtlgbﬂx, SELFEAE U TeBHE S 1 >N —
& DEFEITEIC & U BRI TIRE MR T 2 & 251255,
DC 28152 UPS DFENRICIE, ITHERDEDICE
IR E ED DY, AT K> TIFEELBDBEMI AT

INAINZRZ
vt
—
37 = = A4V IN—IHE
U
s ! A IN—5
Ny FU
INw T UFE
(@) EBFrVN—IHREAX
INA ISR 37 AC
AAYF
i
—
B — INA IS RAGE
U
s ! AN—5
Ny FU
Ny 5 UFEE
(b) BEEABESR
K1 BB N\N—IHEEANEEFEREEAR

BIN3560H 5, SLEED UPS [TI1F, NA/NZiG
BRIEENHAL T, EBHERDSDHEWERRE GBS R
HREHEEEHEL TWS,

W HABE AR, BEOERZEHRLUEZAFNTH D,
FHAEIRD LR R S HERD S EEAMICHEL, &

BORIFFEEMICERCENZT A 2 /IN—Y TRFRICELL
THET D, COMiEEE+LEK CTIF HE E— K (High
Efficiency Mode) &IFCY, RFTOERICEEL TWD,
E1E,%ﬁ4/ﬂ—9% 5T R E ERRHaET D
E%%?o

Z DR TIE, B EERE 330 B I D 28 B AV E B2 AR
(B, (SEICARFSRHENIRE R 72 8 ) % E 7
VA4S A DILREOBRBANEL D, B#EEATTIC
ARICHET D728, WA VUN—IHREHRNEHRBZ &
BHERDDIEVNEWSHLENG B,

(4] UPS 2R 5 LBRDEEL

DCICHIFD UPS Y AFAICERSINDZ &1F, BIE
THNRTZENEDFD, BHRTFOLES THDI &, 55
VRO RIABEIHIC DEAN DA VT F U AEAR W
E, BRSNS MIk E D R RE S IRERE AN D T &, BRiE
AR—AE=HHL TE I A N E=MHlT 2720/ TH D
Z&, SV ARA MBI T DIzHDOHMNEF@ T
HDEFENHD,

4.1 E¥Ya1—J)LEIUPS

Bl stz a#lL, BRoBEHAGDE T
BDOUPSZEZHHKLEZHD%Z, £ 12— LA UPS & W
Se HleELT, EXEBHOEY 2 —JILEIUPS ThHD
FMUPS7400WX-T3U | =K 2 [CR T, M45% UPS IR 2 D
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£DIZ, EHhD AHIIE, KR, UPS EY a1 —JLED

3~ 4H THERTND,

EY 21— VB UPS TIFRD L DR H D,

(1) EfSHE:
AR Z DT, —HOEY 2 —ILHEL

THA VN—YIELRSGETHE TH D o

(2) EERFE
A VN—YHEDFFET, REOHREEHEES 21—

BN, TEMEAEETH D,

(3) EYRERE
EYVa—ImEMUTERP Y THHETH D,
BLEBRCIEERDLDIHEEY 2 —ILEUPS THD

FUPS7400WX > 1) —X | Z#IELL TWD,

4.2 UFILAZFVEM (LIB) OER
IN&ETO UPS OFEEMIFHBFEB MO AN TS
A, BZORAMDEREHD, EX TREVEWVDRED
HD, INIZHULTYFI LA & (LIB : Lithium
Ion Battery) I&, /M, BETH D, fE, EXRETE
PENREBGEDOHBANZEICIERL TWLWDH, KE
B/ UPS AT LA TOAHIFHIEYUEA TLEL, TODH
Hi%, UPSHEBEREICHTKEIND Z &ICHL, LIBIFH
HEEFHZEDO5 kDG DEMEDMEHTN Tz, TH
Bl ICHE> T—EDREARDHNDHD TH D,
BLEECTE, COLDEHETMRIL, RER UPS
FUPS7000HX >~ J—X, & FUPS6000DX >~ U —X I,
2> SDI 84 LIB %4RA U7,
LIB #ffHT DAY v hERITART,
(1) EfEH@Hd 15 4£ T UPS fEREAIR (15 48) o
BARETHD (SHEEMIE 7 ~ 9 ),
(2) ShEFEM & L TEMmEME ENEg, BREEHN
20% ICEBRIL T B,
(3) SAEB/MIZILNRT, WBEA EA > THONY I P v T
IR UL,

4.3 YRATFLEBROREE
EETIE, DCICERHAT NS —NSv UDKRERE

IZPEW, UPS DEBRDBDRERILL TWB, &7z, DCH
[+ UPS ¥ A5 A TIEMFNITRE T ROEADN—HTH U,
B EIF B EARIMORBRINT B, TORRE, ALE%E
E$H7z UPS ¥ AF LAL&BHHARERMLL TH, O MDY
NZRIH L 720 & WD EHEA R,

COHEAICHNT DELEHROIHAZT RICHND,

(1) UPS HEEHRDOKRERIL

UPS A B BEEM ARSI E DT & T, ROBMEHLYFET
=3,

(@) NwF UM, JEEBREEOBEEAMY, I~

IOV HERDZENTES,
(b) FAHMBDOHIRIC LY, HWERDERICOBOMNE,
A% R LT S,
(2) UPS OfgE> A5 I

UPS ¥ A5 LDBHEMEZEEH DO WFIITNE S X5 L
PMERATNTWD, TO%HE, & UPS O &EmIEH T
RRICEHNSND T2, KRSGEHIERICH Z 5N DR
DRSO NE S TD, HEAMGEDERICBIRAD G D
728, UPS OREULICHIRAN G D,

—757C, Uptime Institute HVEH D Tier VI S XD
E @D DC Tl& STS (Static Transfer Switch) [Tk 281U
BZEFALRZ 2N Y257 LS <A TWD, B3
[CHFNTES AT L& 2N ¥ AT LDOREEHIZ R,

CDYRAFLBNMINTNEY AT L EFREIZ, dOWATH
HARNRBETED, BIC, DC DAMBH I & IC UPS %
HyLBTBDENTENLE, HOFBRARZHIR TE S,
&Ko T, DCHEHEEIEEL, ELERAMATIH
fif DI TZ 1T Tla<, DC &% B X7z UPS ¥ X5

BEEaEEREN
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ERaEERE
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LDOREERD, SHIFLY-EEEE TS,
HdH, 2N AT AICHWVWT DD UPS O % [FH
FBEDICHIHI TETIHEEELBRITRMEL TV,

HENE

NAIIN=RT—IVF =& >4 —HmlF UPS ICDWVWTH
N7z,

F=Y VY —CHIFDEIORFENEEH, > 25 A
k& UTHHEER D D=0 0HEME, S—9yt>rd—
DEREXZDNHERIETH D, UPS[FF—9 & —
[CRHOBEWEETIZH DA, EEHEAORECE & &
59, BHA VT SEEOTHAMESHRITE I~ OBRED
5, RUREEAEEDTEMZ RIEZ =R BHE S Y
Ja—>3a vORENUBETH D,

DVORT Y IIZK > THRDINDH Tz AiiE = AMH
EZ9 B Society 5.0, TOEEGDT—YLEVI—ICH
R 2HDE LT, THEDEMNE (SA) EROIE
THhDo

SETHR

(1) “Tier Classifications Define Site Infrastructure
Performance”. http://www.mm4 m.net/library/
(TUI3026E) TierClassificationsDefineSiteInfrastructure.
pdf, (accessed 2019-08-26).

(2) LARWEFEH. ZHARIMSEBREEZEH U TeEi®

WIS A5 L. BLEEEER. 2019, vol.92, no.1, p.54-59.
(3) EEEEFIEZA. SiCN Uy REYa—J)LZ&i#EH L7k
K [ 15 K %5 BUPS TUPS7300WX-T3U . & -+ % H £ 9.
2017, vol.90, no.1, p.55-57.
(4) BAEED. UF LAV EREMD TUPS7000HX
> 1) — X TUPS6000DX> U — X . & - A 5 4. 2018,
vol.91, no.4, p.246-251.
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FRZAE UPS OARMZERS (CHeS, HIE, L85
HRREHE/NDITL > AF LA TRIVF—HEART
% - IR A5 LB TG EIR BT

s =2
UPS DBA% - &t Icie®, BE, ELERKRs
HRXDITL VA5 LA TRIVE—RERIBIFEGIE
EREE R B AR PR R IR A . Feli . (BERE T M.
BREESEH,

BE —F
oK% & UPS OB - #&EHICiesE, Bife, 24
FEEHERASHNDILUY AT LA TRIVF—HER
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BIFEAGELIN & SEHlEERE =0 U Tc
=x1Z UPS TUPS7000HX-T4,

“UPS7000HX-T4” High-Efficiency UPS with Continuous Commercial Power Feeding and Quantity

Control Function

2R ET YASUMOTO, Koji SBE —IF HAMADA, Ippei

FZHB] (&3l SORIMACHI, Naohiro

WAE, T VY —DOMSEBRIFEERE

(UPS) Y AFLD#ER EARDENTWVWD, CNITHIET D726, HRA

YN—= gD =M 4 ##50 TUPS7000HX T4 IZ, WIPEAMBEKEZNMUZ, NA/NNZAEBOY U 24 %2

BRI THAEFERA S AMICHEL, 2 /N—%

YN UTNYFUERET D, %

BERAERIE, EikziFlcEs

CETII% E#ER LTz, &z, WK N—FHGERCEFEMN TET 5B HIHEEEZ AU 7z, 76 UPS D iids
EAVN—YZEIESED I ET, BAMKORZR LS,

In recent years, there has been increasing demand for uninterruptible power systems (UPSs) with increased efficiency used in
data centers. To meet the demand, Fuji Electric has added the continuous commercial power feeding function to its “UPS7000HX-T4”
three-phase four-wire UPS with normal inverter feeding. Continuously turning on the thyristors of the bypass circuit, the UPS
receives power from commercial power source and feeds it to loads and charge the battery through the inverter. The maximum ef-
ficiency of the equipment reached 99 % when turning off the rectifier. Furthermore, the quantity control function has been provided
to operate with high efficiency during normal inverter feeding. Turning off the rectifier and inverter of the standby UPS increases the

efficiency during light load operation.

FADE

AR, F— Sty —OESEERERE (UPS) ¥ 2
FLDFER EAROEINTWVWD, CNFETF—IEY
4 —MH UPS DAA vF U IETEE 2 LXILHD 3 LNV
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EAEATER L T T, F7z, BREOWIEIS A A — 1
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CNDOEREICE Y, HITEIRER R > N—
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BN TS B o T R 0D 35 £ A\ O REE D )
Bz &t CHRIEHEERING 32 & T3, & O
T, S AR, SIS M, Y/, 2 AR
MG TE D78, MEREH S M E CHENIIC 5
7o, RTFBLESDE BB TE<, UPS e A M

MM (TR T S & T, B TOR N - BRI LE
ZBILUTe. AR TIE, R AGE S 2 & & Bl

BEZ N L 72 &% UPS TUPS7000HX-T4) [CDWT
P UIYANZSIN
HBDIFH

WS R E e E &AL 7= UPS7000HX-T4 & AH
JBONEZERIC, EEARER1ICR T, £, B
A UN=YHRBOY T N—=Va v FREFEHLUE
FUPS7000HX >~ U —X | DEMBIKIC, HFREAKEKE
MU EBEZR2 (SR, /NA/NZEEKIE, 10U
ALY 24w F & EEAE (MC) PEFIERTN TWS,
INA XYM &, BRI A1 vF, MC DIEICHEEA
U, TOBYAURIRAAVFDRAT T D, TDRH, &
T 800% T 1 0ILEWVWDSERFERMLEE LT
Wiz, ElIE, HEiEL T URY A1 v FHSIHRET
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EBAN & ESHHIEEEEZ (110 UIcEahE UPS TUPS7000HX—T4,

#=1 TUPS7000HX-T41 Dftik

B B %
IR =184
E 400V+10%
SERAS
TR 50/60Hz
h % 0.99 GEBh) Wt
I =184
B F 400V+10%
INA IV
AA |EpE 50/60 Hz
S e [P 800%
NANZBEEME |y 5), (402955658
R 500 kVA
R =184
= F 400V
EEREE <£1%
IERs%54 50/60Hz
R | mpseE +0.01Hz (ECHIRE)
aEAE E451.0 GEN0.7 ~ 1.0)
B EAE <*5%
s 2%IUT (ERER),
BERFOIHE 5% GEzER)
BEETmE 125%%x10% 150% %1%
EASEE 480 ~ 528V
Ny5U
FBHFTEEE 540 ~ 594V
R W1,600XD1,000%H1.950 (mm)
Z 0t
BEAVITT—R MODBUS™

*MODBUS : Schneider Automation,Inc. DR S e (& S ERFEIE

L sy I_
AN

A HH

7))

Faw/V 7
_—1

ERERS
YAURY

B2 TUPS7000HX-T41 DEDCIFEIERL

TeHHEHE E Uz AMNERICIE, TAURIRAAYF
ERWATT, A, /Ny 5 U OECKRAERTEE (MCCB)
ZhE L TWB,
W HBERIE T A VRS A1 v FaifmailL TR
HERZAMICKD, TOME, BRiEEELELTET, 1V

N—=&IF/NNv 1 %jﬁ@@“%t EBICANNEETLET D
E3EF O TBET B,

INFETUPSBE AMIBE FMNET—TIL TS L
TWeht, BRI ARERERA L, UPS#& A1
b d B & THME LA L TE D, BT, 4
WMo —JIVDERD TS, RENICHEN TV,

BEEARELSR

HRFEABE T, MABEN D EEAMICHEL, 7
UN=HFIENYFURBEANNEELE T DHICET
BHEL TWD, TDR, BRFEHBEICSITD 1 V/N\—
YIEHWEA VN — S IGEICHANARRIGIERE TEN, &5
(2, #EFiFmEeITEILL TWDiz6, HREmHERERO
R, ERBRICSWVWTII% ZEZ D,

3.1 DI
W AMAE R OISE, =R, BERFEERICIFLE
LU7eBIRMED R TS 21 //\—Q#‘E@(;’QJU R D,
IR A ERED D OUHEHIEZE 3 (R,

(1) {8
{SEREIE/ Ny T USEERICE U it 2 70Y, HERIE/NY 7

||:|:AC7(4‘y9=

alsnlonionlnics

(a) EE=|HR

6| =) G| =) G|
BeSK>aasE REESEOTE<ansE

P38 e

(b) Rt

BmRl =) [BEREE]

Tin ) 16 [ 1w Tie e

(c) BEFRIR

3 RISERAGEIAED S OYRHEH

GE1D POF+ JEifE : ARERD D SMMERS K OEHREER
[ZH U CHHOEREHRIGT D& TH A URYICIFELE
AT
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BT SEGEAE (1] LI B53% UPS TUPS7000HX—T4,

U SEERHODS HB (SR VN — S HBEREICY Ui 5,
WREHABECHB TRESEW, LA > T, EEHDOW
RRHAGEIE, FEITUVIZ S, (FEOFEIF, ML
TRETDIEZZR LU THEGUIRZ SanhaWnk DI
WA UN—YHEBICRIT CEZFEIELTWD, B
VUN—YEETIHMEEICELDUIRZ F7x<, ZEUTZER
=HfHTE 5,
(2) igkEYa

EifglE U7z UPS I&, @5 L T > 7@ 47« UPS T%

R B Z T D, CDETBAM S HDEEIT/NT
INZFEEBICEATT B,
(3) EEE R AT

BRI FNANZFGEICBATL, TOH, BERH R

(Eénét%ﬂ#%//\—ﬁfb‘ ElxD, HEE, %H%Téﬁﬁ%ﬁ
SL,elE, FEITUYUZ S,
mﬂ%ﬁﬁﬁﬁ’*‘%qﬂ(dﬂ@b\%ib R DYIHUR T &,
4QICHRT A VN—IBFUF 1 TEEL TWBTZ,

WIS 75D, BHEIE, & UPS D+ v /N—F IFHil

RS
Vi~

HAEE=AE

AJIEE U 18 /V
"
o
1

AT U i
No. 1INV &3 U 48 ]
No.2INV &3 U 48
No.3INV &3 U 18
No.1 /N1 /S &

Utd |
No.2 /31 /S 27 |
No.3 /N1 /S 2 &% |

Ut

Ny > UEE N

i —

3 A5 UPS =EE, 26N\vFTU
BISEARGE IEKDAIN—5
EEEICY)E

(a) {SEYHRERZ

HAEE=AE

AFBEUE

AFIER UM
No. 1INV &3 U 48 ]
No.2INV &3 U 48 | —|
No.3INV &R U |
No.1 /%4 /{287 |

No.2 /\‘4/\“1%5@\& o
No.3 N1 /SR &R ]
OF:|

—

V”\\/J‘M

2%
W= &
=
B

N
AVAY,

BEREHET ST

|:{>|:{>
3365 UPS  leisandl 1 'SR L TR,

BEEAGE B273 28T
SRR

(b) EHFELIIRIBRZ

4 HEISEAESEROUUER (3 G

TFPUT+« TEEL TWD, EERIE,
B4 VIN—5 DIAMFERRCEATT Do
WA E R ICERESFAE L ROYREEE, X
ADICRT . A VNV ICEREHNFKETDE, 12—
FIFEATUNAIINZAD MCA A LTk, Y1 URS%E
FoSEB. MHEBEEY )2 E MC IZafiS Bz,
YA RS E A TS EDHIEBOENIEEW,

N FUBBIRICK

3.2 HIFERGEIFOREIDEEDRET

MH) > 25 LD F R G ER L, &% UPS D1 > E—
ORI U TARIFHTND, WiFl> 25 LD UPS A\
DA%, FAEFERFERIEIGEEERHDSITD 2 EE
BB,

HEEER E LSS, WIRETIET—JILDORES
THAVE—F VAR ESTND, IXTDT—TILEF
UERTICZEARATHMILT S & IFWEET, —MIIZIE6
~20m OETDEVNADY, —JIVEIDIEGU AT
HEGFE>TUED, TOYH, AfTIHEZESZ D720,
UPS DNNAINABBICNS VA PO NIV REEED,
F7z, @NEEROSGE, EE#RET—TILO1 v E—S
>1®Aﬁ4y5—ﬁyztg%ﬁﬁﬁmt&%o

TEREE—IWREERD % 1 VE—SF >V ADIES
D%@,¥%@Lﬁb?+19wvﬂn%tmémoit,
T—TJIVDEERICHT D0 Vv E—S >V 2ADEIAEIE, —HT
BENS<7%ED,

REOST—AELT, BEESBRET—TILOAVE—4
VAEBEWEICHAGDE TERLUZESOAMTHEE
5% Elx ol TNITHINT D728, ZIESR, T — T,
WIS 7x & DBERR D ERS L, 5% BREDBEEATWVND,

B > N—IHEEAR DS LEHE

4.1 55 UPS DIBKRIER & ST DN ZY5 14
SEESEERRF O A THER T AT, & EHI R O R
L TW3 UPS OfEAMBEDN IS TENIF, ZIED
EUVEIRANAIBE T D, K7z, UPS (&, FRREEEHR A (A
el TNy FUZRET DHEND D, B VN5 iG
WTIE, BMABRFEHIE 10 CHEDELDCHBILTWS, —
77, Ny FUIREE, MaEREThYAREBBIRISIERIC
MAEVWDT, FEEEIEFO UPS O 1#E % 1.0 IZHIfHT S
MHEIFTEW, Flz, PWMHIEHICHARTY 1 A—RIZED
SHEREFROBRIEIEE (/DS VD T, HEHids o EE R
# T Td B IGBT (Insulated Gate Bipolar Transistor)
DAA W F U IFMFEIESE T, IGBT [T#EFIEEFE L T WL
DIFERSY A A — R & fli> TEMHERHEERT D,
Fav/\EEE#E> TNV FUERET D, 1 V/N—%
D IGBT &7 7 DIRRET, MEFIEER T # R T/ NI A Tl
BAEIRL TH<, TNICEKY, EREEFa v/, 1
IN—Y DEMPEAY Y TICHDHH T 7 &I N THEIET
BDENTED, CORER, fFFL TWS UPS DiELkIE,
200W BBE IR TE D, BS5ICAT £DIC 8 ailiFliEH
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EBAN & ESHHIEEEEZ (110 UIcEahE UPS TUPS7000HX—T4,

— 2 8i&EH
=== 3 8&&%
== 4 8i&EH
- 5 8&E&n
— 6 5&ER
=== 7 5&%K
— = 8 B&Ex

R (%)

1,000 1,500 2,000 2,500 3,000 3,500
& (kW)

0 500

5 EEmaMICHITIMEREE 2~818)

IRTCIE, BAMICHSWVWTE
T,

BN &k D RhFE LS T

4.2 BGEHIESGE

AMAEAEIC ER LU TH UPS A& A m &%= 2 TN
ANAEEBICBITUGEWE D ITEHIEERERE TSD L
SIC9d BDHENG D, UPS D& it &Ik 125%10 47,
150%1 47 T Y, A2 EREKIC# UPS DA E &
150% U TFICT 20EEAG D, A5 LR 3,500 kW &
L T 8 & X500kVA DIiFIILE > A7 LADEE, 3,500/
(1.5%500) =4.7 TH Y mARRSEIGHIRE £S5 B &7
Do

AR S GER A M T BT, ABREEDHIEZDRIE
WE< &2 AMPERET D, BMAEWICIE, B LAEKIZ
AT 70%, BFEDRICAEMEASY BECHEDLD
I2U7z,

#% UPS O #HEERIH = LT 2HEBEEMA THY,
EIREERRORBE N UPS ZXEIOEENRE U, &
HEWUPS [FXREIOEIENRET B,

4.3  SEHITES OLIZEEIE

ATVEIRDOIEE, BEM, BRI AN & 86
fH S EHERCEHB T U D D, @R L 21,
FARL—& QR THEIEICFE TUIUH#Z B,

Bl ZI1E, 5 & CHEHIEERICEENFKET D E, 5 A B
[N\ wFUSEIRICY YD D, FEERD 3 813037
B (CIFEER (A STND, FTz, 5 A TCHEERIC 1 HIC
HEREAFAE L T4 A0MIEIC > 128581F, 13 8%
(ZIFFFBE L T W22 T UPS AMFINEIRICER AT ND .

5] BEAN—9 EBIEFEAGEARDEREE

(1) HE&EEREFD FIT (Failure In Time) o Fus

B A SN — S AT R & SRR A RO FIT (3
R VU N—%#EHR%Z 100 &9 B) & Uiiahlfo g
HER2ITRT,

Beian DRI S E <, W HAGERR S, FW s

xK2 BEAUN—9IEEFEFRAOKBEARNDLEE
= BIS A~ N— RSB MEEASES
BESEED | O 100% © 90%
FIT*® BRISEE, 1V /\— 9B, | BARREL, 1 /\— 9865,
s HAURSRA wFELE YA URSRA v FEER
O 4—xRFwv _
o O 3RFTv
HWEED | A YN—FELEsY UR | O 2T
VRS | 921 v FRI-MCRAS | T2 ;E;Ext:zfv\%;ix
YA URIZA v FHN ¢ >
O 286
mpe | O 1 BAURT RA v FBE—
e | EREEE B E
(1 ¥ IN— 9 TEETHES) AUN—IFIF ¢ TEE
A VIN—IHEE

*5EHT 7 VBERRIESN TV S 2B

D% N an IFBIE U 7\ D THRE 1 > /N— S G RF kR
NFIT gD <Y, BEEOEWVEIEE TS,
(2) iR OIS HE M D Has

TR, W o N—SREA NG, 1V N—FEIE,
A US4y FRIR, MC¥ A, Y14 UXY XA v
FHIME 4 A7 v FICTYHRFIEZIT S, TNITH U T,
WEREHABESRE, 1 VN—9EIL, YA URAI A1 Y
FHEI, MCAT3 ATy JOUtERY, WY
IN—& B ARE Y DYEEIEA D 7 < YR D U X &
(RN,

(3) {FERF DY DS HE M D Has

{SERE, W U N—SREAFRE, ERSEFILTE
BDRENTT, A VIN—YHEICEMIEIEWN, —T5, HIRrEH
mEARNFTA VRIS FEEIRSET, 12 1—%
TP DT A TEEDSHEED A VIN—SIFEICTIUIRZ D
MEHGD, Leh> T, /r‘//(—&iiﬁfco)@]iﬁ&tﬂ/r U
2 Ay FDOUERBD ) Ao HB D, Fiz, SED
AEBEFEIE, FICBEISG Y, mﬁﬁm%@r@wmﬁmwu
AOWENW ETRiE L TH< BEDHD D,

Tk S EAHE A T 2 &, HEEINITEBOHEEDN
@<, BFEICSITDUHLRID U X0 H4E W R G
BHRTCEATZ541F, —HaEOEEEDOEWILE
W AFLETDETHRET D,

6] HEHE

R AAE G E BRI ML TeEah R
UPS FTUPS7000HX-T4] IZDWTHhXE, F—%F >
Y —\IFICENBOEE Y AT LADEE TS D =H 46
7 UPS7000HX-T4 IC, #REHGEMEE & Wik~ >
N—YiGEOBEGIHEREEBML, <5ICEFRERE
EHH Uz, 98B, BFK, HAR-RICKYEEICHBR
LTWSFTETH Do

{#F 2) FIT (Failure In Time) : 8D #ER%E LT IHEDO—D T,
BB 10 6% (107) M7= Y O ER K Tb %, 1/10°
(b / WRefl) 1F 1FIT =9,
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EIEEAGEAR S SHHIERAEZ I LIcE2hEE UPS TUPS7000HX-T4,

SEMR

(1) IWHEEEFH. F—9 > —HIFA-NPC 3L AJLBEAIKA
R UPS TUPS7000HX Y U — X . & W], 2012,
vol.85, n0.3, p.250-254.

(2) EBEEEIED. SICNA Ty REY2a—ILZEEH LRI
k1 13 k%45 ®UPS TUPS7300WX-T3U . 5 4 % 1% £ ##i.
2017, vol.90, no.1, p.55-57.

(3) AR (FH. ZHAR RS BB IFREBEZIEH L IzEaE
WIS A5 L. BLEERER. 2019, vol.92, no.1, p.54-59.

7z B

EHABREUAKE, WS AERIEIRIEE,
S BT E O - FEHIReHE, BHE, Bk
BHERARASHNTIL 2T LA TRIVF—FHER

N iR MRS A7 AREED TOV TS R
‘ * . Wi (T2, il (RRATHD.

WE —F

FRERESEERFEE O - FEHIeE, B
E, EL@EEkast oL 25T LA TRV
F—FEARIBAF R IR E IR AR AR AT, E
REEEH, BEBBFRY A5 LEELEEI
IEC SC22H TH+2/\— K,

=BT E5h

FRA RS EEIFEBE O - %5, HEEEE
BEEBEBOTYIZPY U TEBICKE, BE, 8
TEEBRASHNND T Y AT LA TRIVF—FZE
ALY - BRI AT LEHEHD 7OV o M
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RIFEEEFREICES I SHERE
Testing Equipment Contributing to Quality Improvement and Environmental Impact Reduction of
High-Capacity Power Electronics Equipment

;R —= UMEZAWA, Kazuyoshi LWWE #&tE YAMADA, Toshiya FH ==35L CHIDA, Yukihiro

WES OB NEHEBEORERALITHEY, FERMEREDEANAN OB G EOBIRMLE UL B &R ET O LEDND D,
TERIFGEM THENCHE T D2HI2I1F, 1.5MW OBNDREICHDHEDH DY), HEBHOEBHOIEETH D,
&7z, BHEHDFET DIHECLIDBRRMNDHE <L THEDLSH D, INOOHE=ZMRIRT D728, BHRIERE
REZRDMBEEEZMEL, BALE, CNICKY, EERBOMRLE, REBROMEBEE R EZMWIZL, HHEEsEO
WA, MER LS K UBRBEAMERICHE ST D,

The recent increase in capacity of power conversion systems has made it necessary to conduct conformity tests to meet the
power supply quality stipulated by international and Japanese standards or required by customers. Efficiently performing testing
under a variety of conditions can require a power as high as 1.5 MW, and power saving is needed. It is also necessary to completely
protect electrical equipment from the impact of power fluctuations. To overcome these challenges, we have developed and deployed
testing equipment capable of power regeneration to efficiently perform conformity testing and reduce power consumption during

Vw\—p O —R/ENHO AR MBI SSHrGO S8 s I

testing. The testing equipment helps shorten product testing periods, improve quality, and reduce environmental load.

1] FANE

F—Y Uy —DPEFEET Yk, —ROEBLIHT
HUEWEWERMEONERSIND MR TIE, MEEER
{8 (UPS : Uninterruptible Power System) 7% & D
HEBBEBENMEHA SN T WD, Fiz, AHY—F—I R
FAIGEEDHEMBIRILF—2LEUVRENEUTE
HBRICERT BICH, ND—a>F >3 (PCS:
Power Conditioning System) 7x & D I 2 AL E HNE
HAENnTWa, IS OEBENEREREG, s—9dEvd—
Y= DOREEFHKEORERM T EITHEN, 1MW T
BEREEBHNERIND,

COEDEREROBHEHEEEOEMLEED D LT,
ENN DS EEIF S A7 LRI G E OB IR ITHEM L
AR AT D NG D, T T, REEOD/NT—T
Lo hOZoR OUNDIL) HEGEOREGHEBRICHH)EL
TRBEE AR U, CNICEY, 1MW BOMETH,
TERIFREM RmAN, EEMAT, AR TORER
AHEE S 7x Y, WEDMER EICRES<EHET D,

AR T, AEBRICUPS #HlIICEY, KER/NNDT
L 3BREE I [ D W TR B,

HERE DFFH

itk (CHEPL U 7Tz lBRgeft CRmA I, &\t AT, &
fif) TREBROENLWEZ R HBRT 5720121,
BB E O & (TR D T F TR BE H D E SRR
(FBIEL AL, =ZMHER, FEED ICHIEY 2 5EA S D,
Flz, BRARERBEICIE, —MRZE 400 #F(CHY T
2HELT1IL5MW OBEBNDSETH D, HBRIREBELXH
BEP TTRIVF—DOFEHAOEIRE BT Dk (&

TR ICHIET D78, BERONEERNZHIRTES
FOICULTe, TBIT, HABRICKRENDRALZLTE, Z&E
RANFE 5 A THOBLRMOERCHEIL (Lsd5
A) UisWIBERE &I 30EA B D,

2.1 =Z{FERR

BE1ICRERND T URBEEDONEE, B2 ICeFH
RERT . RMDZERMHND, KINERLHEEE R
HORE) (CTEWMEEICLIRL, TOEREEZRICRY
=D DEFERRE T £ o TR ICHHE T Do

(a) RIEBEEHEEL CEEZFET DBHERLR

(b) 7RI U TAMREZE BT S Bkt

(c) FEFRIMFHEE BT S R

F7z, ABEEICIEFSETIRTHBEE— RORED, B
7oA ABIRBE BT 272HI1T, BHEBEECHES
EHTEE DU EATD HEREBELS D, ¥y FINR
WWICTHEE— F&EIRL, TORBRTHHEGEE, &

1 KBENDTILVHRBREE
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_— KEE/ND I LRBRER AEERENTREE
* AC200 GRERIR)
55 (BEHlE) ~ —| | gsege | DC750V ——| apmngse | | ~480v VLA
& AC/DC 1 DC/AC UPS| A
| | s ngzg?/ V, A ] i
FIEHIE DC/DC ik Ny>U lll
POD m —— | AC200 v A .
mmanE | | ~480V ' |
t 4 DO&I . |
AH| B | Hh
ric 1R
HERIAER )
| > —SES
I —— A
PC |:| EHAISEH ﬁg’, 1 S b
X2 =25ER
XK1 KBENDIURBREBEOMLK J>< 73> hO—3 (PLC : Programmable Logic
BEZ R T+ Controller) &, ZOMODRHEREE, BHRHIMRE, Bk
5 2 750 kVA X 2315 B, B ENE S U BREET D &N TE D,
BEFIE AC200 ~ 480V
R =HE34Y=HB4MR, FILI/RT— 2.2 BRI
BEASE +£0.1 %P ABEREDOARERT IR T, A 1L.5MW OFRIC
SRR/
@2%; EEEHE 19%UA I TE, BIEIER 200 ~ 480V, 50/60Hz &= =1H
R 50Hz/60 Hz£10% 3 #R, =AHH 4 MROBIFRFIIRD K O ARRERROEL TS D,
e 0.5 kW/0.5 kVar Bt S, B 270 ~ 780V THRAKRE 1.5 MW F
—— ENar, Eran. seEhan THIETED, KIMBEDLNIVEHE, =tH3 K, =tH4
) BReEaE, THEaE SROORESAEH SHHEHEE ©f7 5. 72, wtBEEO®E
5 = 500 kv > 3167 SHBCEDBTRSYADY Y ARIRGIBR &, ZHE
e DC270 ~ 780V MTHDFILIRER, A9 —IEMOERYEBZ 69 v F/S
SR | REV S 1 %L1P FIVCBF BT THT T B,
BRI 20msIU R
EEORE EBLOTRE 2.3 IEEBECOASERRER
—IZ, 1MW D UPS % il 2 7z 6 (T 13 £ 1if 3R
Vi, BN, BWEEIEEDEBL NIUDETEE OREE S TEHDE, 1L.5MW DZEEBEBIASBEEF>TULE D,
TS CENTE D, ORI CERLZTO UHUL, ARBREEE TIL, B3 (T EIEHEEE % B
; —— T
T @ T ) @ T
:
PLC | [—

¢
Eaca

-
B
FIREBEEDS BEMET mU~o
1
IREER AR IRERBE AR RiRaEg

K3 KRBEENDILHBREBDER
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KBEEND—I LT bOZJAKBOREN L ERBEEERFHICTES I HBREE

LBhZERIO—CXY, AMIBEED 1/6 [THIEL =
0.25MW DZEBEICHHIL TREATEDLDIC U,
COBNEHETO—IF, ZELU KRBT Z RFHERE
([CCTHEFRICEIL, TOEREIRICREEAEZ B L 728
BeRbiE, BEREEEmE, RRAABEER) VT
ECERBHEERTDELDICLT, RiFEEITRILF—
IbZEH U, 75, FRIFRDIEDEETEET D,

(a) MEESRBEETIE, EFRD > UDH D DC/AC EiudkiE
Ik > TRFICERL, ks OBERMMRICHEE
FRDEEICEDELEDICE T VADEESY v TE=YUF
A%

(b) HEFEEIL TIE, BEHD > IHD DC/AC £k
BICk> TRRICERL, FSUATERELREIC
AC/DC Z#adtiE CE B A BE U EREE 254
ERSH

(c) BRAafiigTEF, ERY > oHS DC/AC kil
ICT, #ikBREE DM ELITERE U ERE T 572H
WMBEEHET D,

(@ HEHIEETE, QDS (ODFEBELEZHE L
THERBE—RICHBEL, AFMEBEIESICELST
UPS holiHeNDENZRET Do

2.4 KEHZERORBREL

1MW D KBHIRERICHNT, BHEHHNFKET DE
fif AR DS EEERRG E Tk, EHREEEEDEN
ERBEBINOEFHICEY RFEELELE L, HUZEMIC
BRI TV O BRI OME S 1 v ICHEE52 2
EWSMENSD D, —F, RALE TOEIMELELEEL D
D&, REBEBENOEHBHEIFEFR L WD, RMERDOLLHED
ZEET DWETHAEIL— N ERHR LU TWDRMRELE R T
BELFDFEEL, TORIBERMICH D EREMN I EE
525 EWDMENSD D,

T T, BHEAIV— b EARFRBEEEAOERY > U H
BEICTIEBRSE D C &SI K Ui T EE 5 X DR %
BHDEBUEWELDIZL, INSDORIEERRLZ, C
NiZkY, AMAZEDEEEE DS O@EERERBREZT >
THZESIVETBRBRMBAOHEHN T EVNLDIC LT,
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“Comprehensive Equipment Management Service” Supporting Optimization of Equipment
Maintenance
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Equipment maintenance is essential for stable operation and efficiency of production equipment. Equipment owners are seek-
ing support services that cover not only equipment maintenance and troubleshooting, but also comprehensive management of the
equipment. Fuji Electric provides Comprehensive Equipment Management Services, aimed at stabilizing equipment operation by
preventing malfunction and shortening repair times, as well as reducing equipment maintenance costs by optimizing the operation
and management of equipment, covering from a daily check to cost management. Our services contribute to the safe and secure
operation and management of equipment by delivering support for optimal equipment maintenance, involving identifying issues,
providing their solutions, and conducting continuous improvement, in terms of customers’ business and equipment management.
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One-Stop Solution for Power Supplies of Large—Scale Facilities

HiE $BEE MURAGISHI, Takuro 15 & TAKAHASHI, Jun
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The accelerating worldwide economy has required flexible and timely facility expansion in accordance with economic trends.
Fuji Electric received an order of equipment such as switchboards for a newly constructed semiconductor plant as an engineering,
procurement and construction (EPC) project. In the project, we proposed the “M-Qube” motor control center, and it was adopted
owing to the flexible scalability and adaptability to specification changes. Furthermore, we also received an order for the power

supply facilities, including cogeneration facilities as an EPC project, of a newly constructed assembly plant. We utilized a container
package to reduce the size of the cogeneration facilities, while also decreasing total costs and supporting BCP.
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Technology of Digital Substation for Advanced Maintenance and Operation

AL X ISHIGAMI, Yuta 2H &I SUGITA, Kohei B3] 754 NOGAWA, Michio
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The aged substation facilities in Japanese electric power industry has created the growing need to replace many of them. When
replacing substation facilities, it is required to improve construction work efficiency, save costs, increase equipment reliability, and
enhance maintenance and operation. To meet these needs, Fuji Electric developed IEDs and MUs in accordance with IEC 61850, an
international standard that stipulates the configuration of digitalized substations. Connecting IEDs and MUs via Ethernet, we have
been developing an IEC 61850 fully digitalized substation by using oversampling techniques and examining protection performance
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IED : Intelligent Electronic Device
CBC : Circuit-Breaker Controller
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MU : Merging Unit
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D IED [CEfGEND, —77, HHEERETILND IED H4K
292U FPILY A LEHRT—5IE, FEP CHEMSNEER
FBHRY N T—0DISA PRI PILIALTTS
TRRIND,
(3) IED & MU fEHI

IED & MU OfERAR1ICR T, TIYVIVEBHIEST
IWHDZXRY b D—20 (EFIVAHXRY bD—2) (ZI&, IED
& MU H5F 228 AEfRich TW\WD, HUFHIEED 191 &
DIED (A) Z#RFT— 3 VNRICEEH UTe, AAERIETE
BHHAD3IEDIED (B) %2, AF—YarvN\x&EJOtAR
INZADMFICEERE LTz, AT, BRERHMEFHIAD 34 50
MU Z= 7Ot AN ICEH LTz, %% IED & MU (&, IEC
61850 & & U IEC 61588 Xf Jits @ Ethernet 2 1 v F %
> THEICHB L7z,
@) ERIFEHEY > U > SEE

BHI AT LY ZT 2L —FIZBWNWT, TIYIVEBRD
TZal—YaviEReESHECHEN - FHiiT 272D I
1%, MEFRRMICOEMELE S Nz IED (A) & IED (B) A°
Rl 27 —9%, U TUVIRAESY [TEET D
EELHET D, TEhBEYYTU YV TREET D BB
HD. Tz, HEHIEEEA IED (B) Tl&, mREEICK
HFEPAS NI D MU TH > TU VI UREREER
DOBEFRHEEME > T, HICREHIHMOEREIT O, TDE

&1 |ED & MU DFER|

E Al 122 i B8
IED (A) : EHRIFIHEFA 191&

=0 IED (B) : {REEHIHIRER 3a
MU MU 348
& &t 2288

&, —MRNEEIRIEERETDOL D ICHHHUHEREL T
FUH—ICKY, HBREXEOATHT—5 ZWET D
HAREHEZY, IED (B) Tl, SEE CHRZARHINE
Gl — 9 DNEIRNEE 5D, ZDRD, MHIREND
£TOIED & MU A, —DDORHERFZIICFEA L TH T
- FIEHET O BELD D, AT LEHOILHEERZLIIC(E,
GMC (Grandmaster Clock) Z{#HH L 7z,

RS A7 LR Y 8 D—27Tl&k, NTP (Network
Time Protocol) ICKYRARAZEIT> 7]z —H, EFI
HERwy hDO—20TlE, SBEEERZRBICHIGET 5728,
IEC 61588 @ PTP (Precision Time Protocol) Zf#> T
FZIFEZfT > 2, ChICKY, EFIVAHRY hD—ON
D IED & XU MU &, GMC D EEH#ERFZI (X L T +1 us
DI ORZ R E = B U 72,

NI TITBANTZRAFEIARAM S K Y, FEFRHA DL
IED 1%, 20 ps A FORRRHEE T — 9D BIF TS 72,
N, BHIY AT LAY Z 2L —4& U THoRZIFA
TEETH D,

(5) fEEHIEY L —EFIL

FIYGIWEBRICBIFDREY L —Y A7 L =BT B
EEHIEY L—EFI)L (Ry EFI) (&, R4ICRTED
IZ IED (B) & MU ZflAEHE TR L 7z,

Ry €5 )L O MU I&, &F# HZ K4 (VT : Voltage
Transformer) & % ¥ #% (CT : Current Transformer)
DEANTTHD, MWHRFEOETEEER% 5,760 Hz D
VT IR TEHT B, F2, D MU (&, EBT
BMEFIVOESAHANS HIISNDEKEROMEBEHRB Y 7
WE A LICHET D, ZDMU IF, CNBDRFKEEHRE
IEC 61850 Dl —E A TdH D SV & GOOSE %= f#
LT, ZOBANRITERET .

IED (B) I&, MUMD B OB ANAFEH TSV &
GOOSE [C K YZF U7 —4 %=l > TIRERIBIER =T
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|1 100 Mbps L2SW (IEC 61850/IEC 61588 #£HlL)

A

I

I
|
11
1 H 5,760 Hz
VT =+ cT HFUVT

[

vT '
v ET

BE, B|iRstAl ERTEEFEAIER

GOOSE i1
EHTEERERATE T BBV AT I
sv | cpu Simulink* T IED O#IfIOY v 7%
iR | BiR 07500 -
(REEHIE
BE FOERNZR
IED (B) No.1 MUS &%
| IED (B) No.2 SEIREE
| "1 ED (B) No.3
EWEEFIL . 1]
dlv IED (A) 5 8%=IR | 1 Gbps L2SW (IEC 61850/IEC 61588 #Ejl) IJ
sV
[ m® ] B - W

IED : Intelligent Electronic Device

SV ! Sampled Values

DSP : Digital Signal Processor

GOQOSE : Generic Object-
Oriented Substation Events

MU : Merging Unit

VT : StesFZREs

CT : Zfigs

*Simulink : The MathWorks, Inc. DR =3 B EREE

®4 Ry EFILDOYRT LB

Do TDWEHEICK > THEBR U ZEBBESOBRATESZ, R
F—> 3 VNAFEHATIED (A) ITXfF9 D, F7z, [ED
(B) OR#EHIMEEF, 1—AEEORHOY Y o%
BT D &N TES,

IED (A) I, AF— 3 YN\RI[TEHiSNT=IED (B)
5 GOOSE IZ & 2 Wi DFARAE S & 2ZE L, ZEL
T i (2HE > THEWIER OB Z HIEH T %,

(6) OISV TILEkRE

IED (B) I&, IED A—HA—TlFHE<BAZDLI—FIC
FUV IO T POHERENTERETOT SV TIVEEEE
A7 IED & U7z, A—HI&, BHYRAFTLYZ 2l —
S DMIEHIRES 2T LITA YA N —IbSn=iiliy 7
@ Simulink &/ LT, Wik EE ANEEE Uk
EEOHIEOY Y 0% TOISZ 0 FT2ENTES,
Simulink O FIZd5 574\ U s FHE U 7z Hl#HH D5 T

xR2 REVLV-EZRTOvT

REXR RESK REUL-ERITOvT
PCMEFiZ=EY L—
(Bt 87P, 275/G, 51G
PCMERZEE L—
GEHUE) 875/G, 64, 27B
E#RER 50S/SA/G2/G3, 67GS, 64, 27
BER 51, 51G, 64
GG - HEEERE
(Bt 44S/G, 27G¢, 51G
g - HHEEERE
(i) 44s, 51 ¢, 67G/GA, 64
Y-Y-AF 87, 51, 87G, 67G, 51G, 64
Z[EES Y-AH 87, 51, 87G, 67G, 51G, 64
Y-YA 87, 51, 87G, 51G, 64

{3 2) Simulink : The MathWorks, Inc. DR 7z & & SR P

Ovo (R2) =HaaHET, HRETIHEOT v o
R TEdLDICLE

AEEEIC LY, I—HIEY A5 LHMARSE D RHEE O
FENTEEAR IC AT, #UWREY L —HIHO >y U OBHF
D, FlEBRHRELENNS AT LAOHBIOY v IR xE D
KLY A5 LDOBANRDHEE TE D,

3.3 FYIINWEEFREREDEEH

BHYAT LAY ZTalL—49THFLEZIED, MU D%k
AR & FEiEEREIC LT, SLEEIFPHE RS
& &, RAFIA DR B i & F W e HT 72 e FIE DRRYE -
HIEEFTF>TWD,
(1) F¥YIVEEmFEAICHIT/ZHE

—RE T VY IIEBEFTOBERY b T =T, Lo
T—2EEAAvF (L2SW) 75 & DEBHESRD L%
M OBLEBETD =0 [CEEERLEHR TRt T 3
GMC 7B N TV, LHL, GMC A 1kd
ZEUVTI U IORAKEERRE T DEE L —7xE D
RECBEET D2RNAD D, F7z, L2SW OEFHIEED
BRI IF—EDOHBDBIETH D7z, HEHMETEED
Ea—V YIS — ORI DR RN & ICHEDN S D,

F7e, ZEITOELLE SR - HfEEED TSIV
[CW7zY, IA<#EHINTWSD PCM EifiZEY L —DY
27U IRERIFG D, @R ERTIC S D EER
B OHIFI DT TG T 20 A B D,
2) A—=N—B> T ITFEDOERM

== TV TREEF, MU FEEDERDS >
TV TR E, BEOEBIY AT ATHWSNDY
VYUY OREWE5,760Hz (60Hz %) KLY +oricm<
TBFIETH D,

RIZ, BAEDEBIRY AT LDY Y T U IREBEETH
BBRARZEPERB T Y TU VI dE, Y14V IBT
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BERMRST - BEAZXIRT 37 T IVEEFHIl

oisEnE ()
> N
MU e IED
[ PCT |-={ AF }=[ A/D [~ inis || —
DI — E/O | SP = O/E = tiza [*| DF
> »| EE 7] : .
| AR 03z L ZCIET 3 %gﬁgégﬂbs
= - R
. =HE (= R PFISIAD
£ s [ /€ [T 5 [T 7O [ mn [ #h || | goimm s o
O/E: X/ BRAT ¢« 7AVIN—5
< < J DF : FYIILT ALY
i () % | s
E5 SHEEONIESIE
NTULED, TDRH, KAAFRIHZHIRE U TWDIRED
L —OHE RIS BHRAME T LT L& S &0 =T A
HD. COBZIERMBICIDT TV TDYAZITD EAIfEH=
I, YTV IRHBEREEL TREERIT B, T A2V [ axeer | [ eaier |
T, tRED L —OHBIRHEEOFEHFICINEDED
U TV B EES B S, MANE R EICTE E;EEJ".‘ED“ 0] [eo] [eo] [0 L
Do FO+ExR
INZX
—Jj, A=Y T VI FECHE TSR W
z TR ; z %27 k27| [z7|[%z7] [Ex7|[Ezx7
(1, MU C;tmﬁtgj%%%lﬂwﬁfmajwub& (AF) i e e e e
& DBEBERFEICLBIFDDENSG D, TDIFBDEICED == | [ | [ | [ F
MEENHI T 272HIT, FERICHVWT, B5ITRT &1 MU |N\u| |N\u| |N\u| |MU| |IV\U|
BEDMIELSFHHIC B W T IED ZEFE TOO~QOD U DIE
SERFH 7= —E#EHNIC TS A D & T, #ED MU HS el A N stas
. - _ S| BiEsEs =
DY YT IEER-RLAEHRE U TRZADELDIC U,
- . FARA%E -1~n ZEZE-1~n
(3) TR#EMERE (3 U DLW DR ) :
R L —E (IS, B - BN, FRRED EsEm =
BER RS B>IND, BEFFCIE, TIYILEBEBREE

DIRFEY A5 L EFRRIC 351 DLW, 9 7xh
%5 60Hz % Tld 50 ms LN O H YR ERENEREIND,
TNEMET DIODFTIYIVEERICH| T DIRHE X5
LDOBHERED M T HERS (TR T,

SHADIVMHOER ZREITDEHICIE, B5 T

L72OA T, @REFEQNE (RY), @V L — BN,
@%FRE (TY), OHALBEDOAFEEDLUIICHH D
BEIERFRI S K GBI D [E S D E DEMDBE TH Y,
RDOMEHREAT > 72,0

(@ YL—HESIVFTIYIT1ILY (DF) DORi#E
ft

(b) FZFOTT«)L% (AF) fEiFft (il & Rk
—{

(c) BIESPES KU L2SW ICH U TREEME ICHEN DG
ATYwE (SP) ORAICKDIBIRELE - FESHETD
sl

BAE, INSOERETo>7eEE) L —2 A5 L7k

L, HEBZWIEH TH D, K7z, EIRHFFRMICHNT D
A== TV IFEEBHA L2 VY IVEBHTERE
B 278K EEDTWVNS, B6 ICEHL=HIE
ITFIYIEBHTOBRHEER T,

M6 EAtZBIETTIIIVEErFRDIERHI

(4] HEHE

EETRSE - EHAEHEBEIT T IYIVEE
TNz,

FHHHA E ZFDORRIE, TIYVIVEBFROFEML, Bk
UERMKIC K 2P/ AfifE - FIZSDBLEICERT 26D &
EZTWD,

FIYHIEBHR THWDNS IED, MU 7 & DiE#d
K OVIEC 61850 % & D@ Hlf F, SHILER, A~ —
MU R, EEM, BOFE, KOFEE, KHIFHE,
EV OFHEBRICOBEHALIER L TETTHY, TNSHEKIC
A F 72 BT IC B Y HA TOWS FE TH D,

FREZATIC D LY

SEZHR

(1) “IEC 61850-5 Edition 2.0 Communication require-
ments for functions and device models”. 2013.

(2) “IEC 61850-9-2 Edition 2.0 Specific communication
service mapping (SCSM) - Sampled values over 1SO/
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IEC 8802-3".2011.

(3) —MALEEAN BRBFEMES. “H L WBSEMIC K D5
UL —Y AT LADOKFHEEUL”. AWM. 2015, 2571
%, 15,

(@) JhHEERIFED. “RHMAFTS = 2L —I(ZHIFBIEC 61850
)i OIED, MUBAFE”. fR# U L — > X5 L% 4. 2019,
PPR-19-008.

(5) HEERWED. “A—N—B>TUVIFEEICLD IO
INAY AT LDFT2lat > T ) > JRIREOMER TR, i
U L—> A5 LW%E4:. 2019, PPR-19-007.

(6) MNE—WEEDL. “FLWEEEETOEANNAZ#EH L
R L —> AT LADOWGEE”. SFRI0EBREERES - TR
ILF—ERKR£. 2018, 214.

Bt X
THRIVFE-TRIAY NFEOBFICHET, BIE,
== BB RAH NI T LY 257 A TRIVE—H
- SARERT RV — 7 RUA S N HREEE ) FOER

Gt AREME, B (15, BRyasi,

ZH EF
PRAEHIH> A7 LADOBRFES FOT I =P U v
W (CHEH, BifE, ELEEKRASE DL Y
AT TRIVF—HERBFLRIVF-IRIAY
I SRR S PTE M O BT R R A

Il ABE

BB ORERIEH S AT LD VI =P Y
VORISR, BiE, BLERKRRNSH/NDT
LY AT A TRIVF—FHERFIRIVF-IRY
A N HEEEE I TEA AR, BRYE
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Countermeasures Against the Introduction of Large Amounts of Renewable Energy in the
Distribution Field and Support for BCP

KESEADMRE

N 5 Rl MATSUEDA, Tsurugi BH 1E# MOCHIZUKI, Masaki HE]l] = JINTSUGAWA, Toru

FEAETTRE TR IVF — O EE flifg EEHIEE ) OBALIKE, KEGEFEE G E DHAETR T RIVF—DEERMIC KR (T
AT, ERFOBEEHEONEMML TWD, INICHIET D78, BEFABER TN LR NICHIET 2L HE
JERIH S 25 L mBF LTz, Tz, HHARREBKDEE, M<RDHOENDEDIC7% > 72 BCP (THind D728, RKAELEAD
MEBF ORI KLY o Pa#EA L IAENNY o7y TRIERE ALY A5 LA%FE L7z, NEDO OV o I
SMLTA Y RIZBEWT, IOz > RAIEEMY A7 ADMEE, HIERBREIT> 2.

Since the enactment of the Feed-in Tariff Scheme for Renewable Energy (FIT), large amounts of renewable energy such as solar
power generation have been introduced into distribution systems, thereby complicating the voltage management of the distribution
systems. To deal with that difficult situation, Fuji Electric has developed voltage regulators and centralized voltage control systems
for centrally controlling the regulators. We have also developed a wide-area backup type distribution automation system that meets
the requirements of business continuity plans (BCPs), which have been strongly required since the Great East Japan Earthquake, by
using virtualization technologies and our proprietary configuration control middleware. Furthermore, participating in a New Energy
and Industrial Technology Development Organization (NEDO) project, we have built a comprehensive distribution management
system using these technologies and performed demonstration tests for it in India.

B EFAE LD TS Wz, HEFREIRILF—DOH
HOBBEUVES A EICEBEZHEIEHMEICHRE TS &
HEHEE 5D, INERRT DEHIC, BEEEHELD

1] FAHE

2009 E 0 THATHE T R JL = — O[] E Al 1% B B EE

(FIT) OZFERABAGEE, KECHE T EOHAETRETX
WF—DHERMICKRICEASTN, MELRHKOEE
fﬁﬁ%ﬁ%ﬁﬂﬁb‘(b\% ZI T, Eiaﬁﬁliﬁaﬁé%ﬁ)ﬂOD

FEFREE AR T 2 R A w2 (SVC : Static Var
Compensator) ZHF LTz, F7z, SVC =HOEIEFE
AR hIRD > A5 LD ST D EPEERE S X7 A
BEFE LT,

Frz, RHARKREBIEKE, BEBILY X5 LFHEKE
iRf 1T B MERE AT (T 3685 2 ke © & D & D I Mk e at i
(BCP : Business Continuity Plan) %% U, ZERiSH
EEMIT D ENRDENTVD, TDMIBD=HIZ, K
AL F k> VNC (Virtual Network Computing) 7%k &
DET, HFROHMHEOHERBEH = FILD T P ZhFEL 7z,

F7e, ENHAEBFEEAN BT T RIVF— - EEERR
S BFEHAE (NEDO) & > R - dubNU P FHEEA
(UHBVN) DAY —hJ Uy REFEHFECHSWVWTNYF
FRNZNNy MITHREEETHEY A5 LEHEEL, 1R
DELEEEHAEZ DB WEDOFECHNT DY AT LDE
FAMEZERIEL 72,

BCEREEA SVC

PER DU E R TIE, BICHEHZEIT OEAMKS v
TUIEZEE# (LRT : Load Ratio Control Transformer)
LRtk O | B EE 4 (SVR: Step Voltage
Regulator) D& w FUIFZ 1T &K > TEEFAELTHNT
W3, LD, TNo O FHIENGEOES, F7zHER

Y IC AR [ BE 7 FACTS (Flexible AC Transmission
System) HEERDEADHEAD DB D,

BEBHIE, HALEIRR S & HRARETVD, R
fﬁﬂﬁﬂﬁﬂh’a};;ﬂﬂ UTRHIZEA V4 04 % FW THEL Db =
RLAE R SVC ZPI%E LT,

C OFTLOAh R BLE R HEH SVC OEEARFIZE 1 (C
AT, EIREIICE> TU P U MVICHN D EIR Z T
EDREDDEMIE T WY HREEIRY, FERICHANRT
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2 {hEECEREEA SVC D5HER

x1 fENECEREIA SVC DLt

® B T
EREE 300kVA

OEsE 0 ~ 300kvar GEN)
EISEBE 6,600V

[ 50/60 Hz

RS BRES

B 2 4,000 kglA T

SHENHE W2,500%xD1,500%xH2,000 (mm)
O T 5 )

ARTMER ETx> TWD, Wb IC3 TSR & HlfSER =5
WTWD, HIHIEHICERERZR T SRSHMANED,
EINNILEEEDNRA T D, CORBICKIY, MREEZE
HIEL, EMWEBREELTED ETAIVYIS Y
2% HIFEL TRBICTHWA T 2MHNE N =FET D, EMHEE
DERLDBRIZ T THR TS DD, S—I L THndTD
MMPEDE < BHEMEEHR T D, Tz, MIBHZHFHET
DHIFHIERDER TH D72, HHEESLIFY I hD T
FOFPILT) X LDMHRITED.

Z OB DAL A ECE R SVC DA BER 2 12, T
RERI1ICTR T, D SVC IZLDEFEFEEDENEZ MHER
I 27, RILBEBNWRR&StOm &/ T, RILE KRR
SHBENOERERICSWVTT 1+ —ILREREEZIT> TW 3,

Bl SKHEJEEFE AT L

PER DB FHEERERR (&, BEFEAUITH T D EHANEHRZE H L
TENEFNAFIEHEZEREL TWD (O—F)LFlED. U
MU, BEMREIXILF—OREEAICKYEERHEDOE
EEBONEML T ST, BEOBEEHIFET R TIE, R
BIDmHIANTE Y, Wi E R R & 702D BN DD
Do TDRH, FROI AT AL VU MBIERS L UE
SRS D OFHI T — Y ZINE L, BERRERDE
JE % EIERIPEN CHERE S 2 & D 10, SEEHFHEERE ) 7

WG A LICHITHT S LPEIERIFE > 25 ABEETI TN TUL
Do
+®EHIZ, NEDO 7Oz hTHD “FRHAITX
JIFF RIBERE I HEMEHIEFHRE” (CHVWT, B3 ITRT
LREERIE S A5 LEZHFELTz, 75d, RPhTHERPEE
Hl> A7 L —DDM U AT LELTRLTWVS
REAILY A7 LAD—HEiEE U TRERIFEATND
%@tﬁ%b‘(b\%o LR BRI 25 AICIE, RO
BHH D,
(@) MERFEOXRICHRBEBINLZ YOS LT
BIETPHEREBED DG — Y T BRI TINEE T D,
(b) BLERFEEOREEIEL = LT, SEEFRERK
FRCN T DB A EEHE T D,
(c) HEEFEEMREICN L THAMEZ ) PILY 1 AICE
BL, INB%EHIEHYT 3,

FFUIZEFPEEHE> A7 AL TIlE, LRT, SVR &
WD 72RO EBIEFARBEER DT D, #H7z(Z SVC DOFk LY
FIHAE Z) g 2 & (SSSC : Static Synchronous Series
Compensator) 7 & DX AR EE FE 3 B2 5% 3 & Hl 50 5 (C
MZ 7z, SVC & SSSC ICIFHEEE=ZH S & LU THEE
ITBIET, BEATOERCEBEREEENL, BWE
JEMERFERE T B L 72,

Fle, REFEEAHEOEBRICYS > TIE, ERFHEL
HOBEBEEMDIED, RO 2 HOHEE LU, 1 HEHIE
LRT © SVR D& v FYFEZFBDER TH D, NI
&Y, LRT ¥ SVR OFmOEMODAFRF T D, 2 FHIE
BHED SVC DT HE#EE TH D, CnIckY, 2k
(Ew>d U A) FEEZEBITHNT D SVC ORI RE DA
¥, SFCEHERICLDEHIOADOHNRER > 7z,

R4 IR T, BAFEL B REEREY 7LD
FIVEY A LA ETERBRZIT > 72, B1RE & EERERE
BFFIYITZTal—4% EICE#EL, IED (Intelligent

@ %
= ICON RN Yt /"j'f—_t
A S BIERsE

4 ™. wl  [xmm
—Q;) ) PV

L \®hw@mr
V. 1.6 N
—L S55C L |
oYt — Ut
BaRdss BIRAss
&7 | &7 | &7 |
PV | PV | PV |

PV (Photovoltaic : AFREEsth)

SVC (Static Var Compensator : fE)EHHERES)

LRT (Load Ratio Control Transformer : &f&tF 5 v FUIEZEERR)

SVR (Step Voltage Regulator : EIB)EEAEERR)

SSSC (Static Synchronous Series Compensator : 38 LEEIEIHAES | fHERES)
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FERIE
............... =
a5 1 [ |
HE [iED][ED]|[ED]|[IED]
IREERIR SVC

5SSC}
SSSC SVC
r

UZIIALTFIIINI=Za—9

IED (Intelligent Electronic Device : 4 ¥ F U Y x> FNEFESE)
SVC (Static Var Compensator : #EshE i EHEE)
SSSC (Static Synchronous Series Compensator : &1 E B EIHIES I EHEEE)

4 UZILY A LEESEMERERDIBRIK

Electronic Device) &4 U T, JLH PC EICFEELUZ8E
hEEGRIE IO S A CEETE 7z, &d, SEGILEM
BHEEBI DD, EEAND Y OMHEIER =R
FRDHEENGDEHDD, IED BELCIH PCICIE, B
JIEFEA S A T D IEC 61850 ICHEHLL 7=iBIE > A5
LTEmREELUTZ,

BE5(C7RT KDIT, SVC2 A & SSSC2 & TR =
L, sHllEHIEDEAZ 1 5% L T 24 R DR E
HERBREIT > 7o TOMRE, Y AT LD REE< EfET
DETMER Uz, Fz, BISICRULIzLDIC, O—HAIL
il T [ EEAEIERPZ®BLL TULE DA, LB
HTIFEEAEEHBNCHIESNTHEY, TR
BTCETz,

aBIIC, ATSAVVZIalL—TavIicky, ERHE
WIS A5 ADBAN R T S K F M THRIEL T2, E
WAL AR ICE B OB EFEERONRBEIN TWBI ST E
[CHEWVWTEHAZSRSAREWC EHTH > . FFIT, X
bR = & OEEE O BIEFEESR TSN TZRHETIE,
EREEFIE> 257 LADBEAIC K Y KGIEFEEDEA A HE

— BABE — BI\EE
6,900
6,800
| . AT BEEE LIRE
— 6,700
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i 6600
# ¢ 500 —/—/_~V\'\"‘f_\_/
6400 BESE FIRIE |
6,300 ' ' '
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(@) O—AILHIE
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Power Demand-Supply Management System and VPP Solution

%% 5Ll OKABAYASHI, Hiroki FEH 4 TERADA, Takeo BERE E35L FUJIO, Takahiro
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The number of power producers and suppliers that enter the power business has been increasing since the full deregulation of
retail electricity in April 2016. For these power utilities, Fuji Electric provides a power supply and demand management system that
allows users to operate according to the process flow diagram and to achieve high-precision and efficient operation using a high-
precision prediction and other support functions. This system supports a balancing group operation, in which the delegate of contrac-
tors coordinates power companies (power producers and suppliers) by sharing data with external agencies to perform planned-value
balancing. We have also been participating in virtual power plant (VPP) demonstration projects and can offer VPP solutions for power
producers and suppliers, including the services using our demand-supply management systems and large storage battery systems.
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dv/dt =10 kV/ps
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