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Implementation of Society 5.0 Based on CPHS0oS

% B HONDA, satoshi
EBERBRFLERR

BERBRZIVRATLATVAY - IRIX Y NMARF LFEHARE ITHREL

Society 5.0 [&. %8 5 WIFI AR A Gl THMAL 2 -
Bttt - ¥tk - Wtk Ch< #iresthaz=BiE
IAREFEL T “YaN—2H (REZEED &7 a1 Th
22 (BEZEM) 2REICHMaSEZ>Y A5 4L (CPS:
Cyber—Physical Systems) IC&k U, #EHFFERE &bt
ORI EMILT D AFPLOMHE” OHEBEDIRIESN
7ZHDTH D, XWIEHHE Tl Society 5.0 DFEEEHDHE
T. EETEHE L7z SDGs (Sustainable Development
Goals) DEWANEEHEE 75D,

FHEIE T I R T RIBEHID. R - I
HEEDRTEEBOMERME LU TRE > =, —J7. il
FENEZ AT (S EE —REEZEH D T v b DZEKEERI = D < BRiW
TEEHNFTDODNYFUTIIRNT DIV IRATTIVICELD
BREMBHIDIEEFY ETNBH diRFUI v OUFIEA
ZNFAEEF OREFKIRIC 7O~ b &NV TH D% H—R
BEEHRUVTWE, BWICL TIORGAMEHDFE A
Elx < FEBORE WD LB OBHEIFA UisH >
Tzo EWD T ET. FHEIEHIHIDFEE IFFITHTIC S HDIF
BIEICED. BDES A FMERIEHITHIBLEGRAS > 25 LB
IFEHHIEMT & & BT, ML O TS - Bt
TRELKFEELTHY. RAYODIRET B Industrie 4.0
TWD. 1 RHLDHE 4 ROEHESm GERAMEE - X -
B - CPS) =H7D L TE7, TU T, Society 5.0 &
HORIEEME U Tl 0T, EvIF—40 Al EHAS
NTWd, CPSZETDHDE WS THIMBEE TAWEHA - il
il - 2 A7 LEEAIE. EEHEiMTE CBICINE T LICE
FEHEHET &I D,

T T, Hiflim s Society 5.0 DEZETHD. AICH%E
UKD, J Uy I RFEE TARHOEEL OHFT

“BE—REFEFEMICE > THICEYFLEDIFERED

BHDOTIFFE<L, AREEDLDITHEDIHTLE>Tzo FYIA

<WZRIE HFIULWBOIRILF—ZEDXKD DD,

TH D, ARTEHEARE EIF. MOITRIVF— - T AF

LD ESOHEHARICIE > T2 KI A HAL R

Bl S5 ICRIAEDEHDRBZFED K D oL O T

KIWF—ICBIBHATEDDR,” (B, $iAKRFD
EBRTWVWD, BV AT ALICEHT D EWVWDRIFEE

DERIFTSITNTH D, FHHDFEIFHHFE LML
DERNE THY. BETFOWODERICRZENTD I &%
XBEITBDETHRRLEIDEVWDEDT, 2015 FF T
ICERTDEHETH > L =7 LAMFKERE (MDGs :
Millennium Development Goals) FO0Y¥ & b THE
ME#ElEZRZURE, COTOY I MNIHRTDHH - K
HB7EIuIZ. 2030 FEXTOER T HEEE I BBAED SDGs
[ZDED>TWD, TT TR 17 DT —Ib, 169 DY —
Tk, 232 DA VI —IBERESN. TEFT VAN~
A TOERAAADMTONELD &L THY. Society 5.0 &D
BAMEDE W,

SDGs O HEEREIFMIZ TIFx<. HHMITHAEG > TH
U, @< ’\%.:%%EE%EAE@T%% WIRT DRDHBEMEIC T
U, FHEIZE|IFT= CPHSo0S (Cyber—Physical & Human
Systems of Systems) &7xd. HEHED CPS = A - #h:
2 E SOSANETHRL TWD, EH & EHAMSZ LU 72 %
DR > X5 1 (CPHS : Cyber—Physical & Human
Systems) DMHUERIICHIA<TMU. AW DHEND T &
TRIFENFIR D FE W% T 2 ATRENE & 15 70 VS AL )
W7 F =9 D SoS & U CHEMIRICH 72D T & I1X7xD,
ZTITlFE. Y—EZADZEZHE LU TOADRED KD ITITH)
LENEIFTOMRBREEZR ONGEE T+ —RNXvwoIL—F
CEDHEE EBIT. SoS & U THEBID CPHS =5 U
ftdd CPHS & ED KD D < HZ Wi T S ER
T D 72 DRHA DA AR 75D,

52479 % Industrie 4.0 ¥ Industrial Internet IZ % U
T. t& & A% & Society 5.0  CPHSoS & U T
W9 %7z 8 IZ &, RAMI4.0 (Reference Architecture
Model Industrie 4.0). IIRA (Industrial Internet
Reference Architecture) & & #aE A7 LT A&tk
REGARTF—FFUOFvab IV a—a VHKEE
IO RBEND D, HEDEREE T DENTZSeiE iz 6o
BEEBIE. COEDFHRERFDODIENHEETH Y. &
M- HIEE - 2 A5 ABANE OMEHEZE RWICHIRF L TWD,

{(#E> CPHSo0S : CPS Z A&t E &L CPHS ANEAF, TBICTDY AT LARL:
HD7%H B SoS & LTeHD
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Instrumentation and Control Solutions Contributing to Automation and

Energy Savings: Current Status and Future Outlook

$%%5 485] TETSUTANI, Hiroshi

S {BIE SASAVYA, Toshiyuki

] FAHE

SH. EESTIEZOORSHBREZICETL T
Wd,

—DHIRAMAFTRDOEZL TH Y. < DMEFETA
MR ICHEN G D EEBIC. EIRAICHEEDLH
TWBHEaTNTWD, &F7e. O/Rwv ~ IoT (Internet
of Things). Al Zx & DSEHE M DFNEHIC K DT
SIVEMDMERITFED “88 4 REZHEFEM ThHhd.
NICFEWELEZEDTEY HFBEIRMDIERICTHIF TRE
<ZfLLUTWh<,
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BSHOHNTWD, 2018 FE D EH SR BPFH S 24
FlfFUE S (COP24) TiE MNUE) OEAIL—
IR E > 7z HARIE CO, 76 E DR BRI R IT 2 D HE
HE% 2030 F£E T 1L 2013 FEEH T 26% HIIR T B
EARLTHY. BTRILF— (BIXR) NOHGHA
FEEORETHEE x> TWD,

E LB R - HIEY Y 2 —> 3 VICHhEEEE
MO FO—SEDBVWIVR—RY b B
FOZENS & ToT HflixflAaEHE 7z A5 LMbEk
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FHEL - HIH S AF AICBIFDSESF - XTI
ABDTH. AT LDEEHDS 40 FEH. B - il
ZEABEE U T, BEEDIRREZGICSH. TV
ZFPU VTR E A YT AEDR EEXK S TE Tz,

THICIT OFRECEVL, BEETY A5 L (MES
Manufacturing Execution System) > & {E&#4 #
(PDM : Product Data Management) 7x& DAR5ED
MRE S HEE T B T & T Y AT LEHRDOREREERILL
T&Te,

CDFBOBREICIF. TNENEMHRT DR DM
M LB 2 &an'n . Hl#EEMORY 8D — 08
fili. T—9tFa1UF 1 DEEEDORKEHLRES LK FS
LTWa,

R TIF. 20154F 9 HOEEY = v b T “3f
— AU RS NEW R Al aE TR & S
DH Dtz HBT B 7. SDGs (Sustainable
Development Goals) D'#IRe N7z, T D SDGs T
IE. 2030 £ (T A1 CTHUBRKMLEL TR XNE 17 D H
BEEDH WD, HATIEZ DI HHED R &
EFEREEWLT 3720, %5 02 (Society 5.0)
DEHZEHIEL WD, TDRHDOIEBEREME L T
IoT. EvIF—YRINS LU Al DBEFASTNTWND,

0T IF. 5D HLD=EA VY —XRw b ITER
L. TTHOBNEURT—IHSH U WMlifEZ LA
I TNITEY. MEWREDEESER L BT 5K
Hilg & DR RRE D A R foll (18 1 72 B A YA DY -
TETWD, gl - fllfll> AL DHEWNEBHE—TH Y.
IoT MEBITHEF TEFM - FH> 25 A IFHEE LR
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—7. loT KT D7« JHILVZEMIEEY > VT
BefiD i Th U FTE - HlfH > 25 A DHEAR
BEREM TH D “[FHD7 IFE. 0T [T D EE
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E+ED 0T ~DEYED

i)

EBLEEEND R E Y Z/ND T LEMRD
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(* 1) Society 5.0
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World’s First Clamp-On Ultrasonic Flowmeter for Steam Enabling the Visualization of Steam Losses
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In recent years, energy savings through electricity visualization has been progressing to help mitigate greenhouse gases. On
the other hand, initiatives to achieve energy savings in using steam have been delayed due to the difficulty of visualizing steam loss.
To address the challenge, Fuji Electric has developed a clamp-on ultrasonic flowmeter for steam that enables visualization of steam
loss without the need of pipe cutting. Although clamp-on flowmeters have already been used to measure liquids, they have been
difficulties developing products due to the extremely low ultrasonic transmission coefficient of steam from a pipe. To overcome this
challenge, we have used technologies for noise removal, lamb wave utilization, and signal processing to achieve the world’s first
product capable of measuring low-pressure steam.
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Laser Gas Analyzer for Exhaust Gas Cleaning Systems

E3] =— HIGASHI, Ryoichi HE & TABARU, Masaya FRE IEE&E AKAO, Kozo

A D PES 2B DAL DHED H. SO Bl SR T D PEA A > 25 L4 (EGCS) ICARFRIEHEH ABEHLEE & L T,
Ao SN L —S I RHAGEHZFE L. L—YHARICK Y. HIERNRUNDHADHEEZIFIT< W, IR
DEHEEBEBONH THSHIE TS, REARETHWEHEGKIEFIFTE TS D72H. AT FUANES THEDEL,
Fle NHZEERQDEREIVNIMNITESH, EFAMERONKRT 2 &ICXYUN - BRI TS, BHEHEED
EiREREZEDIC Uz, SHIC. —RIMEREAN HAMESF R & DNV - GL finikif OB EZIE U7z,

In order to help meet the requirements of intensified marine vessel exhaust regulations, Fuji Electric has developed a laser gas
analyzer for exhaust gas cleaning systems (EGCSs) as an exhaust gas monitoring system indispensable to EGCSs designed to comply
with SOy regulations. By using a laser, it is less susceptible to interference from undesired gases when performing measurement. It
is capable of correcting light-source fluctuations by itself inside the system and does not require frequent calibration using calibra-

tion gas, achieving easy and less frequent maintenance. In addition, using a compact optical system with optical-axis superposition
and a build-in signal processing circuit has made it small and lightweight, facilitating the transport and installation of the entire

Vw\—p OB - EYNFMA—/HSNHISNTET R I

detector component. Furthermore, it has been certified by classification societies: ClassNK and DNV GL.
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“MICREX-SX SPH5000M” Motion Controller

Tl ZFEZFE SHIMOKAWA, Takayuki BT 85 MIYASHITA, Hiroshi Z{RMB Bl KUBOSUMI, Hajime

E—ryararvbO—JZEF. FULLDOFlfEET. DD, &Y EHAHIFEEE CHPG#EZT A2 RO HNT
W3, BLEEE. COERICIGRDEHIC TMICREX-SX ¥ U —X ) O#H CPU Y a1 —JL& LT T'SPH5000M | %BH
FUTz, YILWFOAPIA DAVICKYRERBERICH L TP TUS—>a VvOETHEN 3 HFRELRE, £z, >—o > 2l
HI>E—> 3 Vil ZE < ILF CPU (478 L T - AT =T > 2 &ickY. PTUS—2 30005 LETRAPEE
mEfb U7z, INICEY. MREREFARD S A5 LEROFFE T, HHMOS 5742 EiEiE k& mEbETD CEDTHETH D,

Motion controllers are required to have capability to perform synchronous control with more control axes and shorter cycle.
To meet these requirements, Fuji Electric has developed the “SPH5000M” as a CPU module of our “MICREX-SX Series.” Its multi-
core microcomputer improves application execution performance threefold that of conventional models. The application program
execution cycle has also been sped up by distributing sequence control and motion control to multiple CPUs and executing them
synchronously in parallel. As a result, this controller enables machinery to have higher functionality and speed even when the same
system configuration is used as previous systems.
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“MICREX-VieW XX (Double X)” Monitoring and Control System with Improved Maintainability and

Reliability
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Monitoring and control systems are required to simplify monitoring operations, facilitate maintenance for replacing equipment
and components, and improve reliability through system robustness so that even unskilled operators can operate a plant stably and
safely. To meet these requirements, Fuji Electric has equipped the “MICREX-VieW XX (Double X)” monitoring and control system
with additional functions: a hardware error detection (preventive maintenance) that notifies operators of periodical replacement,

plant operation reproduction by collecting and recording plant data, and E-SX bus looping that allows continuous operation without
duplex system switching even if a failure occurs in the transmission lines.
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“SignAiEdge” On-Site Diagnostic System by Touch Operation That Supports Immediate
Implementation to On-Site Diagnosis at Factories

WA  FE5h MATSUMOTO, Mitsuhiro {EEE UFFB SATO, Yoshikuni iR —1# SAKAI, Kazuhiro

WA, 0T ICKBDHEHDT I Y IALDHF T, FHICTy IOy bO—S K DEGEMOMIT - LR EERT S
Ty IANE—AEHDINTWVWD, ELEEG. FFUT IR - Al zHBULRRAHR—HFEOTY YOI NO—5ThHh
% TSignAiEdge (1> 7P+ Tw )] ZhFE LTz, Ny FEESOY MEEICHIHEL TWD, BAOSEHAF CE1—
Y—HE TIT A%, &e. BLERMNOTOI ST TILERRE TMONITOUCH | =EICZOHMizHESTED & T,
SyvFARL =23 VvHHARETH Y, THTI SIS CEDN TS D,
In the recent digitalization of the manufacturing industry using the IoT, the introduction of edge-heavy systems is increasing,
in which analysis and optimization of field information are performed especially on edge controllers. Fuji Electric has developed
the “SignAiEdge” edge controller with a built-in display equipped with analytics and Al to support batch production as well as lot

production applications. It supports users to introduce and operate the system by themselves. In addition to above features, we have
advanced the technology of our “MONITOUCH” programmable operator interfaces to enable user friendly touch operation, making

the system easier to be deployed to solutions for factories.
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Model Predictive Control Implemented in an Edge Controller

AT T=Iif TANGE, Yoshio fa%E E7E KIRYU, Satoshi

tH BB MATSUI, Tetsuro

BIRIF—AOLREIRBREEGTEDERICIGZADTEH. TIVRDA— R A—23VEHEVT. LUSTHMADPH
IEAERIA N THEAT DI EARDENTWD, HKIE. EEELFEEEHOCGEHSIN TS =TIV HIHIH
(MPC) #%#. E L&D PLC TMICREX-SX] THEITTEDLDICLIzT Y YR MPC ZhFE LTz, EEFT—IHDD
MPC HHOEFIVHIE EBGHT 1 Y ORFILEA TS AV TITD I &KUY AV S VI TIR. ZE L iz @Rl % 52
BTE3, BIC. PLC OFWMECABEEZEED L. BIBICEZICEATE S,

In order to meet the demands of energy savings and high-mix, low-volume production, plant automation is required to achieve
much thorough operation at lower costs. Fuji Electric has developed edge-controller-based model predictive control (MPC) that
can be implemented in our “MICREX-SX” PLC although MPC had conventionally been performed on a high-performance computer.
By performing offline MPC model identification and optimum gain visualization using operating data, it can perform stable online
control. Furthermore, the flexibility and reliability of the PLC makes it easy to use MPC on the shop floor.
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Plant Operation Support System that Detects Abnormality Sign and Provides Guidance on
Avoidance
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Plant operations require technologies capable of performing appropriate operations in various situations. Plant equipment
stores large amounts of various types of data, such as operation data. Fuji Electric has developed a plant operation support system
that can perform appropriate operations through the analysis of large amounts of data. The system uses multivariate analysis with
multiple prediction models to perform simultaneous prediction and aggregates predicted values to improve predict accuracy. This
allows for early detection of abnormality sign with high accuracy. When detecting an abnormality sign, it will search the database for
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“HEART” Engineering Support Tool for Shortening Design Periods and Improving the Quality of
Monitoring and Control Systems
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In recent years, many high-level experienced engineers in Japan have reached their retirement age, while those overseas have
often succumbed to high turnover rates. As a result, it has been necessary to recruit inexperienced engineers and simplify engineer-
ing. “HEART” is an engineering support tool that automatically creates control software using control function specifications. It
streamlines each phase of engineering to significantly reduce lead time and improve quality. Furthermore, it provides various sym-
bols necessary for documentation and can help create easy-to-understand specifications using familiar general-purpose OA software.
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Cement Plant Monitoring and Control Package for Stabilizing Operations

BE —4% Umemoto, Kazuo

TEEKIG. HAPOEFCEAY N TSy FERHEIY AT LEBEL <AL TE e, U—XFTIViflits T2 A5
A%Ti]ﬂ:{/\_@%%&j(;g—§t&)\ INETITMALLEYATLAZERLTEAY M TS Y MEMRBIE/SY — I =58 L
Teo BNV —IZWMMIT DI EICHIY. ZEABRMOMEEE, RS, SRR cEZHAaaHE T BEI L
RiEY )1 —23 YDA MYy TTRETED, INFE. & TEEENES <. ZELURBREZTEBT D BEHE >
AT LEFEMIE TS EIFB (DAY, BEICE > THMEDG2HDE%m> TWD,

Fuji Electric has been providing customers around the world with a number of cement plant monitoring and control systems. In
order to provide these systems at a reasonable price, we have develop a cement plant monitoring and control package by consolidat-
ing features from existing systems that we have delivered to customers. Deployment of this package enables us to provide optimized
one-stop solutions suitable for each customer through combination of equipment, including substation equipment, drive equipment,
control systems and measuring instruments. This allows customers to rapidly build monitoring and control systems that achieve
optimal, reliable and stable operations, providing them with value.
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Waste Treatment Facility Package for Efficient Maintenance

)l #8] FURUKAWA, Koji

PFI (Private Finance Initiative) HHEIICIFH DB D HTAND D . JABEH 7% Tld. DBO (Design Build
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FHUADORHENS B D REIRMBEEIABH Ny & — DO R E B 7x & O 58 BYSERS & ZR IR Tl R I 7 & JERE B SERS &
REDDRWNE S X D2HRMREBHI AT ALICEY. TS5V b ORNGHREREICHERL TWS,

There are several business models of private finance initiative (PFI) projects, but the waste incineration sector almost always
uses the design, build and operate (DBO) model. One of the aims of the DBO model is to reduce the life cycle costs incurred during
the project period. Fuji Electric is contributing to efficient plant maintenance by providing various kinds of systems for plant opera-
tion: operation support systems that allows inheritance of our cultivated technical expertise; early-stage abnormality sign detection

package that detects abnormalities and inform operators of optimal inspection and maintenance schedules; and equipment mainte-
nance management systems that optimally and reliably support regular tasks, such as equipment management, and irregular tasks,

such as providing guidance on sudden failures.
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Many steelworks outside Japan cannot reliably measure the energy of individual pieces of equipment. As a result, it has not
been possible to visualize the energy of the entire steelworks. This has hindered accuracy in demand prediction and has caused their
optimal operation plans for energy savings to be less effective. To improve this situation, Fuji Electric has developed a new Al-based
forecast method that steelworks can apply even if they cannot measure the energy of individual pieces of equipment. The package

mainly consists of functions for modeling, visualization, optimal operation and demand forecast. It uses an optimization calculation
engine to create optimal operation plans for operators to save energy.
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Radiation Management Service Solutions Contributing to Safety and Security

ailll {& MAEKAWA, Osamu PiIES il KATO, Tsutomu =28 8% ABE, Shigeru
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BYRATALICERT D ET, EEEEENER TEEEDORIE<SHEZT U PILEY A LTHETE 2,

Fuji Electric provides radiation management services contributing to the safety and security for facilities that handle radioactive
materials and for their neighboring municipalities. We have developed an environmental radiation monitoring service and radia-
tion control systems by combining the latest IoT technology with our radiation measurement technology, which was also used for
recovery and reconstruction work in the Great East Japan Earthquake area. These solutions can be introduced inexpensively and
quickly by utilizing cloud servers and mobile virtual network operator (MVNO) networks. Furthermore, in our radiation exposure
management system, a dedicated dosimeter with a built-in communication function can be connected to the system via Wi-Fi or cel-

VW\V— g O\ - S @ I T — SN HINN S B W I

lular networks to remotely notify the manager of radiation dose of workers in real time.
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IR URERSTN D,

(2) #EF TNRF504 ORH#

INRF50 IF#tEE OEEESME IEC 61526 Z(F U &,
E B T B JIS Z 4312 DK E O B ANSI N42.20
[CHEPLL TW B, & 52, MIL-STD461F =i 2 9
EMC HERED IP65/67 DBIAPEREE > TWB. &7z, fiE
K ORERFHC 1375\ Wi-Fi - Bluetooth 7 & il{SHhE %
ML THB Y. UFILY A LICHEIE< BRAER TS S,
Fle. FEEHDRBFEZTHEIGER TS DI —ILRI Y
P BIE<SBEDERREZT IV OHY DT 1EEEFITHE
HMIBDRHRY NAS—F 1 AT+ DOEHAEE . kD
MEEHTIFEWEREZ S < FHEL TWD, FEMERE &R
HR5ITRT,
(3) UTIURMEBEEHEHI AT A

NRF50 & 900 MHz ## 5@ 13 it CRE1F) £7= &
Wi-Fih bl iR EEIRI D &N TE D, Wi—Fi
IW—YPAY— kT > (Bluetooth., =V > FHEEE)
AL COSO REREHEY AT AICHERT DI & T
TEE R TEEZHOHEII<BEZT Y PILY 1 LI
HETE 2,

JRF IR T DIEEDRPEIEEIC D T DIEEE D IE
<AREENEITMZ . HlIZIE. BEEwEEH Wz 0%K4E
RFICHWT, IIEINIEE DB IE<EHHASE U THHT S
EHBDEEIND,

5.2 H"—IbRF1shoy
R—ILRF « 735 >4 (WBC : Whole Body Counter)
ZIF. A0 U—=>JHlIEH WBC &R RIZER WBC &Y

{3 2) Wi—Fi : Wi—Fi Alliance D#ifEE 7= (£ & kgt
{iE 3) Bluetooth : Bluetooth SIG, Inc. D FifE & 7= [F B i

=5 TINRF50) DFEZMEEE S

E B "B
HREs T U O vERiRtHEs
BIEHRTE T #RB K UXHR
AR 0.1 {u/n~ 105u/h e
IRILE—45 +20%UTF (50keV ~ 6 MeV)
fERERE +10%UTF ("*Cs)

JISZ 4312 (2013) @&, IEC 61526 (2010) #EHl,
g ANSI N42.20 (2003) #E#L.
MIL-STD-461F#E#L, IP65/67

USB. Bluetooth. IR. Wi-Fi

BEDR U < 13900 MHZE@{=
= = KEE_/2J0ORw MLCD

& HAS—NvISA b~ (B. F B)
N ~TE W60XH105XD29/18 (mm)
5 B #150g (U v, BHSE)

Wi-Fi. 900 MHzFE&{S7 & DEFRERE = AR (C N
FERE TG TE Y 2 — )L ERLRERT)

¥

RR2AI-ILRY v =REICEE
KEIE /70Ky bLCDIC &K W XFRRHTIRE

HD, TisftikzER6 &EKR7 (IRT,

AU U—=>JREMR WBC Tl&. BEHEWEC KL D4
WIERDEMEHET 2. HBATBRDSD EHESND &
K& WBC = > THRN OB EwED SBHS N
DYy MEENDSREL T, MEOENE - BRI, THIE
FahE (NEHIE < MR ED OBHICHEAT 24NN
SEWERZIRET S,

(@ & IR

WBC IFHIE R DBRE DLEBIC KLY, F PR,

X6 BALER ROU—ZVIJRER)

E B " os
s D T VS ———
Nal (T) & >F L—< = igitss
EALST v R—— L RAR
AR 308~ 253
#92,500 ~ 4,000 min™"
BGIE (100keV ~ 2.0MeV : 305HIE)
150 ~ 2508q ('7Cs)
TR
50 ~ 100Bq (*Co)

xR7 BRI EEAER)

' B N B
iBise BHESIVY =Y AgHSEF
Nal (T) ¥ vFL— 3 vigHies
BEANTR Vv R—y—JURAR
RIERFRE #1105
#12,500 ~ 4,000 min~"
BGiE (100keV ~ 2.0 MeV : 30538I%E)
#1120 ~ 150Bq ('¥Cs)
#160 ~ 90 Bq (*°Co)
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E10 Fx7EWBC

Ny REIL SR e, BlAIE. F o 7RI
R E D EANNMED R ORGTICME > THIEERZI1T 5, K
10 ICARTELBEDOT T PRI EAWED LA
ICHAOZRITTWDO T, REGFTOL 1 PO NIX
BHIIERZIFIC< W, FTz. BRBEHHRD AL & g
2V R—Y—IUREfT>TVWBDT, NwoIdToY
Hﬁ%ﬁ@%@%ﬂitﬂ%ﬁﬂ%v@%o$ﬁmmf
FHOEWSY 1 THSA Py ILTWD,

(b) kB N\ DELE

Wi (AN WBRICFA F N7z WBC RIRICA > T3
FBH. FEPERICIYMERAZITL., #EED
FED CEDHFEWEDITHEL TWSD, K7z, HIEHIC
EF A& DBUR TRt D7 & BRE OHEFRDE
HEBK L CHY. ZHFOPSES DR EEZX > T\,
() BMEZHICKLDEHEHEHLDOEHL

WERT ERBFCHES —&F—NIZERES N
Do CDOF—HIE. HBEXIBICAB T DBEICHEEIND
WBC ZEHOF v I xEICfATND, £z, Hll
EfGRIEY—NIC—nESN. HHEIFEHH PCO
i CAMIEMEMER T D ENTED, Fire ZERA
TYa— VBB S . BIREANDA —IVICK DHIESR
AHOSHIER TOHELICEY. 24T a2 —IUEE, Hl

ERXNICHETDABERMICRKES<EHRL TWD,
6] HEHE

Kar - ROICHY SBHMEHT—EAY ) a1—23
VIZDOWTHBNRTz, 55O SO DEHECFIEEDR
LZEXD7ZHIC. HAEHT D IoT £iii7x & O m kil
EHGAA REEISIEN\DOBRIN T2 5.& & B ICERT
BHRIOCENDOEFHMERND AT LABEAZEL . EE
F DOHIE < (EIRDO BB R D E HIBALICHF S L TW< BT
HFTHDo

SE

(1) HEEHFD. REAECEHRT 2BREHREHY Y 21—
>3 Y. F @B 2018, vol.91, no.1, p.50-54.

(2) BLERERN S UL E. RF$E65157395.
2015-08-25 (HJFEH).

D

U

-

Al &

ST B R D U ARG T S A LD T Y Y =
FU YIRS, BE. & hEERASHN
DILY AT L A VAN —FERBEEY
o —3 3 VEERBHRS 257 LEENAE,

p[11:5 S

ST B D RO REH S 2 F ATy Y=
U IEBIGER, B, Bkt
PRAVEEC NS P ENNERE = = S:ic 22
Ua— 3 VRS 25 AR .

=ZER %

R B R DI RETH S A LD T Y Y =

P U IREECEER, BTE, EhERRASN

DILVYATA A VYA NY —HERIELEEY

Ua—2 3 VHEERBE RS X5 AR,
HAREYHES &8, HARTHFRE R,
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Common Backup Systems for Data Centers Using Large—Capacity UPS

RA T YASUMOTO, Koji JEEH —IF HAMADA, Ippei

BA #S] NEMOTO, Kenji

F=Y LYY —THEONTVWREEEERF> A5 L (UPS) IF. BEEDPEHEIXILF— BHFENEETH S,

InE

TSN TORMFEILE PSR Y A5 AlF, TIREFEDHEE UPS AR 705 O THEE UPS HED/NS W DR
HETENT W, EE, THIEEEEOEVEEFHY AT LADORADVLEFINTHEY .. TOHAEICIFHE UPS HEROKRE
WHDSREHIEICEN D, €2 CELERIE. ¥ UPS A8, AHARCEDS ITIRFENED ST SlEME & RIS

NGB FHS AT L=WE LT,

Uninterruptible power systems (UPS) used in data centers require reliability, energy savings and economic efficiency. In
standby redundant and parallel redundant systems, redundant capacity will equal the capacity of a single-unit UPS. As a result,
smaller capacity units provide more economic efficiency. In recent years, there has been growing demand to deploy common backup
systems with enhanced reliability, whose economic efficiency increases as the single unit UPS capacity becomes higher. It is against
this backdrop that Fuji Electric has developed highly reliable and economical common backup systems whose redundant capacity

does not depend on single-unit UPS capacity and load capacity.

1] FANE

F S UH—Tlk. VAT LAOREBEMOESD. 55
kb B A& TLEALL T W B,

COHRTHEHODN TWSEIERERBEIR > A5 L (UPS:
Uninterruptible Power Systems) (&, S DE TRV
F— (BIXR). BFEPEECTCH D, HIXRIZDWVWTIF,
U N— S MAEEE 3 LAV L b 0, ERBET
2 SICESRF U720, H— N I AR LG b T A
TR EA 4 RS, S 4 8501 &SI & ST R T
ML BOERIEL . BHRES A7 LEREL TSz,

UPS £ #itd 5 LT, BARMARDITEY 257 AEZM
L THBAREIET 5 EAEETH S, TNET, I
BEYRFAICIE. HHITEDEIITE. 2N S A5 Ak
MEICRHASINTE 2, TDOHFT. DD UPS #fEHE T
% 2N DRI & T B S IFRHICES 5B. 727U,
ﬁ%%u1v@§§:ncﬁwbtﬁﬁﬁ@%m#ﬁ%
S 25 ATl BEOERETET 3=0ITEEE 1N I
TED, U2 T TOI AT A TIIEEERR T D Btk

(FHE1) UPS Y AF LDHERRIF. —MICN & WS HEZHMAT 2.
N &lF. AfERE A% UPS B8O & TH D,

(FE2) BHEFERICINU TENLE TR EHEREDGDIHDEHES LT
RIS TLEFEE (PO UPS OD&AEE) / (REICSHEX
UPS D&EH) TEFT D, WHIILERE N+1 TlE. HEICSHE
TN B ETFiitETD 1 A0OAF N+1 50 UPS Z&RiET D,
1 AL THERY D UPS THRED M TETD. ZOHE.
TLREEIE IUN £33,

G 3) HEFHY AT AICEWVWTHAMICH LU CTEIFEEMHRT D H
# UPS OFEF Y EHEERT D,

UPS ZRAKE < 75313 & BRI T ST E 5D,

CNE T UPS 0313 3 HHTE DASITEE E DS 2
> MBI E A SN T VS, UL, EFHS 2
S AQFEBIE R F 0, F7z. UPS 0 3 HE Dl
FElEA—H—[CE YRS, T T, ELEED UPS
IR - L 7 7 08 L 7 B2 T U, ST S 2
F ADBEEDE N & AR LT,

CNIC &Y BEEERE RS < L7z UPS O U — ZAKIC
£ U, BEEOREVEET S 25 AORAAEA TOL o

Bk UPS BEDEETTE

ELERTIEH. RK1ICARIT LD ICHEBESER S500kVA &
1,000 kVA ZBF L. KEE UPS D> U —X{b%&iESH T
W2, WINBHmAK8AHEFETHMFIINARETH D, T HIT.
—HH 4 X TlE. HKAEE 1,200kVA ZFAFF TH D,

NANZIMEH_—UPS ZH A AT LEL T, TN%E
HAEDE TE AT LD ICHBILE. WHITE., It
BEM. 2N, 2 (N+1) xR EDNEI AT LAERRT B,

K1 EBEIBROXFEUPS vU—-X

(1) (3) (3.4 (5)
UPSEYT | 7000HX-T3 | 7000HX-T4 | 7000HX-T4E | 7400WX
= o i BIFINV BEFINV
wEAR HIFINV EHEFINV s s
R =#E34R =+B44R =+844R =B34
g £
) 420 400 400 480
HiREE
(VA 500 500 500 1,000
LERES 1,500 1,600 1,600 3,000
(mm)
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TR W ER

HiE T

5% UPS

419

SEEHETH B - PROXBIEL

Fils UPS

& &
500 kVA | | 500 kVA

& &1
500 kVA | | 500 kVA

an &E &
333 kVA 333 kVA 333 kVA

&
1,000 kVA
2N

2 (N+1)

3.9 14

&
1,000 kVA

419

&
1,000 kVA

1 BRRYATLDUPS LER[DEEF (B4 UPS &8 500 kVA. &fFEE 1,000 kVA Ofl)

K2 BFRRYATLDBERBTECHIZITREE
(&755SE 3,000kVA X 4)

K3 TRYRATLICHIFZEFHEEOEFERDIKL

INAIYR
o= ks s TESE [REES ¥ & HEE— | FRAR | WINER | FHEFH
MRYZAT I (VA UPSHERE (RVA) Ops
500 B (6+1) x4z 2,000 NAIXZEEE | INA ISZRED
RIS - Ass MC4 © © O O
1,000 B (3+1) x4 4,000
MCaA >
500 W5 (6+1) x4% 2,000 Sr—2 o o By o
WHITTE EEe
1,000 AwFH) (3+1) x4 4,000 INA ISR YR
N mis YALURY
AT 500 WHjeE ¥ (4+1) B 3,000 e s o o o o
1,000 WHIEX (4+1) B¥ 3,000
YA URY
EREN 1= v O O BRSY O
EIHHIEER
= > — = © A6FI T _ _
NSOV AT AICHNYT D UPS & &AM OEHIRAE &R 1 Acr IWHIFAC O O
ICRT ., BT ATLIF UPS HEZE = 500 kVA. AGMTE & WA= b | WFII=w . - o o
A (&fE718)
1,000kVA & U7z, tﬂ;ﬁjﬁﬁ -
i — = - 18R WHT=w b~
FINRY AT LAOBEERIIN T ZIIEFRER 2 (T7R Ao (e — - O O
9. AfA R 3,000kVAX4, UPS HifER & 500kVA & AWFHIL=w
1,000 kVA & U TRHEITE. WITE. EFH> 27 QUM | OREEE | — - O o
DU

L HE LTz, FAEIUR SMFITUR TIEREC & I PR
1 ABEICTED DT, HEARICHAIU TeafDIlRER
PWEIMT D CNITHL THEF S A5 L TIFHEESE
RICBFRE< —DORHOBERMNIEEFR ETD, TDREH.
HAREARDRE WIF & HIEELIT R S AT IED s THF
5D, KTz. UPS DA A THONRERE—EHTD
T, HOHEMHZ D FERFEOH THE &S,

TRY AT LOIEFHEME

B1ICTRY 2 AT ADHMERZEFHEL TREEEDEWNE
3.1 EACHRT D, IR DOHALIF 1 KLz Y ORkEY
2% (1/h) TH D,

3.1 NANRUHRZICBIFDHERDEZ A
A4 UN—SIFERICTHELNFEET D & NN ITYiE
A THEZMET D,
MEYAFTALACH T 2EEB T EOHWERDOTZWE

RIITAT, NN E /N /N2 BT HE K (E, UPS
DN ICENE T D8 Th U+ VN — S IEER DR ESR
A ups ITIFBHER L 7x N,

INA NS ETH— UPS OE&IF. « VIN—SFEDHD
INAINAN DR R CEIFREAGIZEIET D,

WHIIRES AT LDBE. 1 BEITOUHRZ LK THN
IF. BIFEAGIETRETH D, LEH> T R3IDA &0
KOSEIILUTEZ D, TORDYICHFI L= v kDY
FERE DR 7T ZEITMZ D, WH 1w b T IREERIC
ERBICHN U TR ZERE T 2D T, T OUJHEEEEA
BT D EPRAN TS IREEEIET D,

Il T (T AR ICTLRME E R T B VLD T R3 DET
DIEMEERONRET D,

3.2 INAINA{FEE— UPS DfER
INANZANETE—UPS ZE2 ([T T, /N /AN
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Ac
AsiTs I_Ezj,
)

Aupss Tips

2 INAINRfFEE— UPS

IF. B URSY A1 v F & EBREERME (MC) =IEH (8%
[T TW3, UPS A ifEYT D EBIFICH A U XY A1 v F
DREIL. 1 VNS FEHLDSNA/NNFEICTIVIRZ D,
ZODH%. MC il ALY+ URY 2+ v FHIEIRT D,
(@) UPS AMFE L. /N /XA [EB% (T MBI Uz &
ARSI

(b) UPS gk EEFIC. MABRIMFEEZF/Nr
INZABIEEDERET 2 EEEMMEILT B,

Aups (As+Ags) Vup

() &BIZ/NA /NAYHaE g O M E A E f?ﬂ:tt;éo
U7z > T, B> 2T LA DEEEE A o (EHREB)D
DIC7ED,

Asm=Aups (As+Ag) VupstAc

3.3 FERATRY AT LOWESR
FEAEY AT LZEZEI IR YT, HH UPS D/ /N
ASIEEIZ &P UPS O =kt d D, HH UPS

F4 UPS A
Asi Ts rgj:%
)

Aues~ Tups

A UPS Ac
1
Ase
As Ts
Aupss Tups

DOAMICHET D, #HH UPS AT D & /X182
YU TP UPS 5+ N—S a8 ZIT Do

(@) #®H UPS AN & DHE. UPS BRI N i & 7x

(b) #H UPS D EHEFIC. HHH UPS ®/N+1 N
Z[E# FE 7= (T UPS Ak d 3 S B EIFEIET D,

NAups (A gt Ags) Yoyps cooreeeeeesermmmeesemsmneeeenn (5)

(c) #F UPS BNAIISAANDOYIHLZ LT D EFGE
wEIET 3,
FHITRE Y AT LADEER A o FR6)DED(T7xD,

A=NAups (AgutAgs) PupsFAc wooeeemmmeeeeens 6)

3.4 WIIRRY AT LOWESR
WHILR Y AT LAZE4 (279, UPS BT 2 t/(
ANAEIBICUIR R & 75D, NANAFFEPIC, FEE

mm4mz@%tmm1:wh@@@@%ﬁm@?%t%

BEEIET D,

(a) WMFEH N BDOEE. UPS OWMERIEN f5&7%%D,
N (A gpsF A )  sreeeerserenessessmnonneeiietiiieiee, (7)

(b) UPS Ak EE R, fihd UPS ANikkEd B & /N1
INZICHIU R B,

N (N=1) CAygpst A )2 upg coeeeeermmmeesmmeessnnes (8)

() Fifz. WHI> AT AIZIF. BfRFHEHFEIHEZT D ZH
BIRFHDTZHD CT PMFII=—w b HH D, TND
DRSO T D AR HEHA TE I BwERE Y
INAINAICHIVU IR B,

L7edt> To NN RICUIH R & 75D iR

Ao FRODL D 1T7%:5 .

Avv=N (N=1) (A yps+ A NB)ZVUPS
FIN QA ot A ppy) weeeeeemseemmeemneenneeneennenteneenne (9)
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(d NaNNRICUHaZHE. NEFH 180/ /)N A HE
i ES B,

(e) NAaNREPFEDWEDEERICEYD (N-1) &
D1 EBEDNAI/NZABREAIET D S E R & xY
MBEEIET B,

N (N-1) /\SBZVS .......................................... 1
(f) =HIEELIFHET D EHHABERSILT 2.
N (N-1) /\SBZVs"'/\s .................................... 12)

(8) UPS Ok DEEMPIZ()HFEET D & MK ERS
Y3,

APINV[N(N_l) ASBZVS+AS]VUPS ............... (13)

(h) =5 T =y b OUIHEERE & YT a5 DY
IBEAESELT D,
WHNTLR S AT LDEEFR A pp 1F. RMDEK D IC75D,

A= Aoy [N (N=1) Agg®Ys+A5 1V ups
+N (ACH+ADIU) ....................................... (14)

3.5 HLERRYRTLOESHEME
HE P AT LTRSS IR, LEPHATRDOT 25
LIFENICR UL D ICEEI@BEF RO RNEFHH - P
XA L7 WAHRD 2 FBEAD D, WINDHRB gk
H(F 2 BED UPS HMEIE L. BFANDOBEFMEBH AL IEE &
o7 BEET B, AT DDEIFREYIY X Dk
B 2P, TOWMERIZIDODWTIEFHEELEWDEDET D,
(a) UPSH#lEd &, NANXRICYWYUHZ D, F=.
WiF > A5 I IF B HGIE 1T S 7= h EHEHH

Ac AH B
Ase T I_EE:F
) 1

Ass
— Ac A
ol 2
PIU
CH
Aupss Tips Aow

179 -

5 HBFHIATL (4EEDH)

D CTPAFNLIZ Y b DG D, TND DD EEEL
2356, ARTHEDTE I BERE YU/ /I2Y)
WX %D, —DD UPS Y AT LDWFIEBD N &
DEE. WERFNEETD,

N (AUPS+ANB+ACT+APIU) .............................. (15)

(b) #FE L 72 UPS f&fEhIc. EEEEIE/N1 /N2
AT 2 & EARENMEILT B,

N (AUPS+ANB+ACT+APIU) (N/\SB"'/\S) VY ups --~(16)

() &BICMII=w b OYIHEHERE>YIHHIREIES . /X
INZAYNGAREIFE AR T D SAREEEIRT D WHIZ R
FLDBEHEA, 1T RONDKD 1275,

Av=[N (AUPS+ANB+ACT+APIU)] (N/\SB+/\S)
VUPS+N (ACH+ADIU+AC) ........................... (17)

(d —=D®dUPS ¥ AF LW KIET B & BIRMEIEHUE 1L
D, WEFPHY AT LDIERA o, (. YD &K
DI27xB,

A ¢s5=Njs (stl) (AP)ZVUPS ........................... (18)

TH. 2 (N+1) YAF AR WHIIILES AT L' 2
Ty hRIFZHDT, BEREIRODEHY TH D,

A, (N+1) =2APR2VUPS ................................. 19

3.6 MRYATLOTAM
BMAHEROEEOFRAEMEIFEIC4EETDE. BHH
BEIRDBEIEA  [FRADKLDC7xD,

A =4/ (365%24) =1/(2.19%10%) (1/h) ----oeeeee (20

Flz. RO VN—YDOWHEIT 7 VIFTUEM/KL TWL
BT &, EMWESBRAERRE L TH YL A gps OIER
S IFEBRS U 72,

WEEERER%Z 8K & L T, N7000HX-T4, %=
HAW5E60 B R WHAITNE > X5 A O " A%
(Availability) &% 4 (IR T, FFRILEIE. HHEBOEE
[CBIRIE< —EBTH D, ZhIF. HES A5 L EFBRIC,
INA INAYHAEIEE OISR ZIN & E B Teh TH D, A
FITLEFEBDEZ D (THEWIE < 75D,

R4 B S WIRRY AT LOTAM

(B#EE 500kVA)
B 500%1 99.9995 158
1+1) FHEAE 500%1 99.9995 158
(7+1) FHEUE 500x7 99.9995 158
(1+1) WwIE 500%1 99.99991 28
(7+1) WFTTE 3,500%1 99.9996 126
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Fl U < 7000HX-T4 ZHW=5& 0T E & 8
fifi. 2N 2 (N+1) YAFLDOAHEZRS IR T, A
AR IE 2,000kVA & U7z, WMHNILE. HE .
2N, WHHILED 2 (N+1) OMEICAHEFKRE< x
Do BT, WMHNITLEIT X T HE P i DA R 1B R 1
173s H% 0.03s &7 Y. ATAMEIFRENICIAH ET S,

THAMEF. AT LD L TEREI TSRO ET
HD, FAMEOEIESE U TORBIBEEEEZRAWND, &3
TREZROBEER . TR & DV D RFE DWRRE ([T BERE ZHERT
L TWBHER (BRI, & 72 (FBIE DR THERE % e
FLUTWBHER CPEBREER) O ETHd. BEIFEA &
¥ ik B (MTBFE : Mean Time Between Failure).
gt IHKEE (MTTR : Mean Time To Recovery) DB
RIFRAD LD IZ7xD,

MTBF
~ MTBF + MTTR

MTBF= BB IRE R / i E 3 TR T . MTBFE OfED
REWEFE, IREMRELE < FEEA SV, &d. MTBF
ISR A DR TH D,

x5 WIIRR. HEFH. 2N, 2 (N+1) Y X5 LOTJAM
(82%% UPS 58 500kVA. &fiE& 2,000kVA)

FRELE
BEE (%) RS
(s)

99.9995 173

2V =3

N os
UZF I UPSE#L aEsE

fei0

AR (4+1)
HiEFH | 265X 38| 1,000kVAX2

2,000kVAX1

99.99999992 0.03

KEE UPS ZRWHBE TR A5 LDEE

WHEFHEXA LU EWEE 1AFLZFEEED
UPS H 5752 UPS #AME 1L L TH. fhD {47 UPS B
PHECAMEZITHL GRAMEAESHEVWEDICT DHE
BB,

BMAERICIEL TH UPS HOBBEB N, ZkHDD &
H 15518 D /N D IE L E N, (N—1) E75Y. FIRFICS
EDHFBERERDDENTED, AR 2,000KkVA,
Bl UPS &% 1,000kVA & U7 E50OHZR6 ITRT,
=B, 1KLY DER P I&. UPS DHEAE%S* P &
ITBDEREM> TEHETES,

Fle. FAFMANDANBFEDZDDHAE DAL .
vCo ICTEB DT, K6 AT KDIT. UPS BEDOEAH R
D EAHEEDIM R BIEAEMEIC 2D T, EEOREFEE
BHEEZTZHRL TRETD2HENDG D,

FHEPHZREN UGWS AT LAZRA T D72HITIFE.
UPS Ay DEIFEE. 1 HEgEL7ZY OFRD I CAH DI
BRI D HHENS U AR O ERE CHIF A4 L
Do —77. RGBT TIEZ DK D il Ik < faHER
FOVES ST,

F6 HBFHY AT LDHSIDIREZEH
(UPS B¥&EE 1,000 kVA Dfl)

2N 2x4 | 2.000kVAX1| 99.99999997 | 0.009
2(N+1) | 2(4+1) | 2,000kVAX 1 |99.9999999989 | 0.0003 BESE | BON | BIES | BH9I O %ﬁ%ﬁﬂﬁ
(kVA) N DiEgw | OEE (KVA) =
IAS3
2,000 3 6 666.6 3
3.000 4 12 500.0 6
4,000 5 20 400.0 10
5,000 6 30 3333 15
ﬁ"’) No.1UPS ﬁ"’) No.2UPS q\") No.3UPS q“') No.1UPS ﬁ") No.2UPS No.3UPS
L

1,000 kVA 1,000 kVA 1,000 kVA 1,000 kVA 1,000 kVA 1,000 kVA
2,000/3= 2,000/3= 2,000/3= 2,000/2= 2,000/2= 0 kVA
666.6 kKVA 666.6 kKVA 666.6 kKVA 1,000 kVA 1,000 kVA
2,000/6= | 2,000/6= 2,000/6= | 2,000/6= | 2,000/6= | 2,000/6= 2,000/6= | 2,000/3= 2,000/6=| 2,000/3= 0 kVA 0 kVA
333.3kVA| 333.3kVA| 333.3kVA| 333.3kVA| 333.3kVA| 333.3kVA 333.3kVA| 666.6 kVA| 333.3kVA| 666.6 kVA
11[2 [ 1102
& 1] [3 ¢ an [N ERN
2,000/3= a5 2,000/3= &y 2] |3
666.6 kVA 2,000/3= 666.6 kVA 2,000/3= &
666.6 KVA 2,000/3= 666.6 kKVA 2,000/3=
666.6 kVA 666.6 kV.
BINHFD I HHDIE 1 OEORATE BEOANEROEEE
=Ns (Ns—1)=6 =P (Ns—1)/Ns c _3x2 =3
=1,000%2/3 327X T
=666.6 kVA
(a) BREEF (b) 1 &HFEEF

)

6 BEH- - PREXIUBRVILETHI X T L (3 8. UPS #DEE 1,000kVA. &fFEE 2,000 kVA Dfl)
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KEE UPS ZAHWVETF—9 VI —AIFTHEFHI AT A

HENE

RERUPS AW T —9Ery—HmIFIETFH R
FLAICDODWTHENRTz, REBUPS 22— 22 &
TEMEME. BFETENSIBETH AT LADHEETET S,
FTz. UPS Y A7 L% iGHY 2 LT E 75D HEE UPS
HEROEE, FEILEY A7 LAOFBEMEICDWTHEIL 72,

St AHERDOHEKIC UPS Y AFLAEFEHHARL T
W ZEBTFHTND, REBVATAICHNETED Y
AT LBET PRI IEA LU TOWLKFIETH D,

(DX HFDFES)

As O FHBEROKEEE (1/h)

Y ups - UPS OHFEIEERRT (h)

ys CEA. NN EBEOSEEERRE (h)
Aups - UPS (0 VN—4FE) OEESR (1/h)
Agg - INANREFEOEESR (1/h)

Ac XA 2GR O BES (1/h)

A - HIDEEHEO#KER (1/h)

Acr - WEFIAH CT DR (1/h)

Apy : MFIZ=w b DR (1/h)

Aen - UHAHIERER OEEESRE (1/h)

Apw P EFID=w b OYIHEERERESR (1/h)
Agu : HEEY 25 LADIEER (1/h)

A - IR 25 LDMESE (1/h)
Ay - INAINRICYIHR R & 75 D ER (1/h)

Ap L WEFIY R ADEESE (1/h)

Acsy - HEFHS AT LDWESR (1/h)

N @ WFICRO UPS &8 HHITR O A UPS A%
N, : BT 257 LD UPS BEDEKL

L: 1YY 0is (VA

P : UPS #D%& &R (VA)

A B

MTBF : ¥t b

MTTR : V¥ HRERH

SEZHR
(1) WAFFERED. F—F¥ Y HIFA-NPC 3L ~IL#EAK

AEEZRUPS N'UPS7000HX> U — X . & LB .
2012, vol.85, no.3, p.250-254.

(2) HEEERIFEH. SIC/N1 Uy REYa—ILZE#EH LIk
KA1 KRE&UPS TUPS7300WX-T3U . & + 8 B £ ¥k,
2017,vol.90, no.1, p.55-57.

(3) ZEARWE(FH. ZMHAMIMSEEFEEZEH U IEE >
AT LADOER#FEA. B LEEEER. 2019, vol.92, no.1, p.54—
59.

(4) ZARWE(FH. W HEE SR & BRHIHEREZ S m
U 7z @51 #UPS TUPS7000HX-T4 . & L&#EE . 2019,
vol.92, no.3, p.151-155.

(5) EBEERIEH. NAI/IN—AT—ILF—& & >4 —MHIFUPS.
=L EKEH. 2019. vol.92. no.3. p.147-150.

(6) BHIEXR. 1 —H—XJHA R —X MFEBIREE
(UPS) B AHEEITr K. BXEHBE, 19894E2H.

(7) IRE. RBBMEEERR > 27 L0 EEAEM &
K eim X EED (EZEISHEFI). 1994434, vol.144-D,
p-260-p.267.

g2 EZ

EHHABRE U AR, WS AR EIRIEE.
AT EEIFIEEBEONIS - BAFE - BEHTESH, B
BLEEERESHNDT LY AT A TRIVFE—F
FEAREED: - BIFS AT LHERD JOTV U~
WERE, Wt (L), Hffit (E& - ETEMD.

WE —F

HiRZ & UPS OB - BEHIHEHE, BifE. B84
BHEHRARSAHNTD LY 25T L TRIVFE—FHER
TRBHF R B RSB RT T, BRYEASEH,
AZEBIF > A5 LEHE(NZE B IEC SC22H T
F2/8— k.,

RA (E3T]

PR RIS EREEO T Y Y =7 U Y I
[CHES, BIE, @EREKASH/ DTS 257
Iy TRIVF —HEAREHRY - WIS AT LR
D JO¥ 1o k.
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KEALRER/ND—AVF < aF
'PIS-50/500 (DC1,100V/50kVA) |

“PIS-50/500" (1,100 V DC/50 kVA) Power Conditioning System for Photovoltaic Power Generation

KA

BB * KIUCHI, Tadaaki

At E§8—* TSUJIMURA, Norikazu

ZEIE  ¥7T* MORISHIMA, Yosuke

KEBNeFEBTHONSNZ/SD—O>F 1233 (PCS:
Power Conditioning System) I&. & DO F BRI (T K
YRS ZDODY A FIZor1FoNd, MW (AFHTw )
DL EDRHIBFEEIZ 1, KEID PCS TEH & HLrhERT
DY TIIVAD DMHBEFEEICIE RELFHOEHEN
B 57 /NED PCS &SRR L 72 2 kU S IR S
NTEk. LHUL. EE AU YIRPCS #EHEBEE
e U7 RBVEFER DML TWS, TOEHBHEL T, R

MU YIRPCSIFE. Y hTIVRKIY. AR PCS D
ST E TR O R BEROET U A DMEIRTE B,
I RO RIEREIC KD RAE HFER (MPPT:
Maximum Power Point Tracking) #lfHl CHEBEREN %L <
BOENDGEDHRND D, Flo. FEMETLREOMAER.
ERZTABEEITDIRGEMILITIMA. PCS OERMMIC
FU—EBEHZYDOW (Dy ) BEAMET ULz, TNIZ
FYUIAFALAEEOEAD X NHIIFISNTE C &EHDES
"BTLZ;O

TEREIE. cnsomHEkicEDE. BV hIL
:Tﬁ PCS ¥ U —X[ZMZ. DC1,100V/50kVA U 5 A DA
1> I PCS TPIS-50/5001 &5+ > 7w FIZMA
7z (®1),

1 TPIS-50/5001

(1] TPIS-50/5001 DHIE

1.1 ¥ #

® 2 [Z PIS-50/500 D> AF AR ZER T, BIHEH
FRl&k. EICKEGEM (PV : Photovoltaic) BN
BEZHESDHAERKE (M2-O) &. EHILHDEHE
L RFHEIFEAEAET D DC/AC g (H2-Q) T
L TWD,

OFEDE (MPPT )

. = @DC/AC
ZT RO ER

= DC
uvo

i
ﬁ

[aY] 4L

H=C

FAEA

ZAwF JvkO—-ILY—*Fv b+

USB -
Android* iz
|‘ RS-485
|-+l

EREE * Android : Google LLC.

DEIRE > SIRER

2 RNUVIHKPCS DIYRT LIER

* BLEBRRNESENTILUIRAT L A VYA N —HERTE
FERFAEIR )N T LSRR BATETR
BEEBRRNESH/NND I Y A5 L TRIVF—HERIBHHFAT

*%

GED AMUYT I FREDORBE - BREEDEDICEHBED PV
NRIVEBEINCERYT D, COBEICERSNTEIIL—T
T “AbhUTTT EWE,

2020-S01-1



KBEHFREBR/NT—IV 57«37+ TPIS-50/500 (DC1,100V/50kVA)

ZODOA MY VT I E (TR U T AR T 5 -
HIPRYETHPVAKELEDODIHDEIRILF—%F
MRICERT D, TBIT. MPPTHIITA MU YT T &
DHBERERRNBEHIEAT DL DOMRINTND,

ARPCSICIF. PVHOLEEER CTDIMMIRIY &
BHEAR 1w F (B2-Q) ZEHETERL TWD, NI
F UL PV ORELHEDER &AL DOFPAELT D £ ERHIAE
IC7x> 7z,

1.2 #

FAfRER1 IR T,

PCS (. BEIEHHEFDOERDEN . 75 E U E L
N RO EEGMAMETH D, R PCS IF. FIEREZE
HEREER U D DB PV il & /XD — P8k EE
[C&kYU. 21E99% (FEAD. 98.5% (Euro FEHE) %A ERR
LTWB, ZHRRFEZR3 (TRT,

BHL. AU Y IRPCS Id. THExEDE BN, ILHE
- W EmEANDBREARS W EHD, BEEGL THEE

&1 TPIS-50/5001 Dftix

E B o
TS 50KkVA
m o=
eEs rSYRLRBR
BABERANEE DC1,100V
B ERASBE
(DCAH) (MPPT#E) DC200 ~ 1,000V
BRADSIE 8
R AC500V —10 ~ +10%
PR 50/60Hz 6%
B =
i e =134, FEER
99% (@X)
EEmE
98.5% (EURORNE)
EaIP P65
AR BRZS
w s At W930xD260xH540 (mm)
B8 8 58kg
BERE 25~ +60C
—— V=625V Voc=750V == V/5c=850V |
100 |
os}
s 96|
s
R 94}
92l
90 1 1 1 1
0 20 20 60 80 100
B (%)

-
N
o

-

o

o
T

60 |

40 |

HHES / EREES (%)

20

0
—30 -20—-10 O 10 20 30
BERE (C)

L L
40 50 60

4 ENMERIEIRESE

SREGFT  MBELTEMKG (PE)
MEES] 1 92 5 kWh/ & (PIS-50/500 24 &)

5 ERASE

PHRMITATEDIHENG D, T T, APCSIFHE
ZIHIL DD BAHCERE TED LD (ZBERiKDEM
(E&S72W) (P65) & BHEBAHD/IND —PEED
FHRATRAT DODOWEN T 7 o &EAEIC U, 10 FEHD
AVFFURTY—BHEB U, . FERES RS
60° CETHEHIETEDNDT. EHDE LTHEFILTD &
F<EIEF[EETH D (M4, E5),

RS—485 j#{5 [T & 5 & fa i f34 iE & DB {5 B AE % fiif 2
TW3, 7. Android k% PCS (TR L. R
TEHEEFOGFEEED A V5 > ARFOEELERIED K VR EE
R %E. BN TEBITITADEZY Y U IBEEEERL
TWB,

BREBEDEI

2.1 ==L

JND QAR E S B (CF A T B EREEIRT B
7z6. BHEBEE DR EREEI(CI1F SiC-SBD (Schottky
Barrier Diode) %Z. DC/AC Z#aal#(C 1k, 3 L NIVE

3 ISR

(3 2) Android : Google LLC. DRt s 7= [ & skrat,

2020-S01-2
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RBEHFRER/NT—I2F ¢ 3F TPIS-50/500 (DC1,100V/50kVA)

BRI ERAL TWD, Fiz. 3 UANIVEBEE TE, 2P
HENRAA v FUIRICHAET D A A= lFHl L TWD
FH. HABEBRDEHOTAEZEBL TWD, THICTR
AV FUT A XlF. AL 72 EMC 7« JL4 T U .
IEC B L FED EMC HEEaEZHZ L TW D,

2.2 ®gEt

— AR 7R AR (. Z2illi T D BRIEMAR (T B S OIS 5H
fLgEEEmEL TWD, —H. APCS =R T B7=HI
B - BECPINI DL ZEEHAL 58kg @EBIL. H
BRIk DHEEAEE Uz,

2.3 RHAXVFFVRTU—

IND —RER OB [ BE T 7 VI K D iR
KOBHETND, UHALZDHRTIE. Av>aTqlb
HIx EREMNETREZIT> T, JANDH U ADHEEZ

[FEWVWEDICLTWVWDRHBDOD, BHAYFF Y AHHE
TH D, BB UL DT, /N —ABfkD B IARIR & .
IND—PEEZT T Y RICRBEICED KD ITaEL THL
BddZ&lckY, 77 VEFALUEVWARZESRTD
BHNTED LD ICUTZ,

FEFohTHA

HA, E. 4. 704U E> 12019 4 11 HRZERH
&
BRERIVLWEDHLEX

L EEk st

FE TS 2 b A E SRR SR A
HiE (03) 5435-7048

(2020 % 1 A 15 H Web 23F4)
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B

ZSHABERRESt (95271 2H)

Ultrasonic Flowmeters for Steam (Clamp-on)

FEI #£2k&* HIRAYAMA, Noritomo

£H FBXEK* KANA Hideo

K JHE* KISHIRO, Masami

2015 FIC IR S Nz BRI IE L 7 & R AR 2 B R 12 B
I BDEEBENERHATH D T/NUHEL (COP21) Tl
HAIEIRES R A 2 PR % 2030 EEFE TIZ 2013 F5
WT26% > EEHECHEIFTWD,

F7z. 2018 FED NTRILVF—HHDOEHLEICBIT D
B (BIXRE) OWIETIE. “BIRBIREELE
BERERH]D ([CL> T HIRICBALEEIRIVF— (&
TR) FEEERED 30% OREHIMEHIE =1L 7% DOBi%HE
PERR = IHE T DHIENBR IND a & S WICHER
FE TROHGEDTHNTWD,

TDESFEHEDPRIESNZERICHRSIN T, FRKE
PEENTRHIIMTOBADKBELHRETEOFET
BIXILF—DFEHAICIUYBRODETXNALS Efich
TWd,

BEBRIXIWF—IFEDCHETET DD TRABUIC
EOTCTEFTFHFAIRDBITONLTWLWT, TN EDHI
AR IFEAIT< W, —H . BRI RIVF—(FHIE DVHE
UK RZZMHDWEETH DT2HETRDEENTHYIC
<KLK. HiiTcEzE L THbkfTcEFITIEHTULED Z
EBEHh>Tz, ULHL. THGEDIEIREET D ET
ZERDE T RAGIFEET THED Z ENTS%W,

[ BSHABERNES

BELEEBIERIADRZDMLEEHTDH. BEITH
3205y TAHYROERHBHFREF ZHFE L.
kL7 (B1D,

0.1MPa (G) DEIEIHBDHETET DU SV TAH UK
DERJMABF R EF FHATOHE THY., RS
DRI EF THIE TE D,

EXRDEET R E. AU T 1 RICKDEHBERLK
L. Fh BFEIYBREUEEEEIA YT F VAL
HWTHhHd,. ELXRHNTHREEZND ECENERICES
TIRNWVF—OADVELD I EFHFYHFEL<EWL,

Flz. BMREFZEDTEA > — bROWEEIE.
D —H—)\UV —DRR[DMERIERIC LU BEES HIBE
ITRIURIEED,

INIZNULUT, 5y TA VRO ESHE. EHEEK
W7x <. HIEFRMEDOIREEIICH L THOHEEZITD

* BLEBRASENDTLUIY AT L A VYA U —HFEARTE
FERAE R ETHAI AR B T 0

(a) ZisEs

L

(b) #&thEE

1 ESIABSERES OSVFFUR)

EDIEWVN, FDH. TRIVF—ORADFL< . B I E
D AT HMEN,

ETHIC. BYUEHRET DEDITEHE %Y D BEH K
WO TERIRNODLEA <. YUz Wit cE
STENTETDH. BEHLDDBREIC LD TRILF—
OAND < B IREERE L TRIETH D,

2] 45 ®

RA T 7% & DEAFMAREHENRICL TWLW DA
flE. RO KD EFiED S B
(1) B8 LA T#dmtRs b ToRERE
L&Y« TTH D HRMHOBEEh THHEEIIC
BETE. TYHIEL —IVEUT S DTz B 1T 7 E D
DB S T, MR TR I D BETH D,
(2) ARFEDZELD S i DS E THIE T HE

PER DB e i 7T THIE DVEE U D > T AR ZE R DN
ETED, Fle.e FaU—HEYUBDESBEERIRE T D
WEDHERF ¢ 3 180° CETOHRAEMIET D Z & B
BTh D,

(3) ERWMEMENIHE

NEEAF11E5 (Analog Input) D7 7> 3 > O HEH
IR Z M > THIE LU 2 BRREL S EEZRD. H
BiREHNIT D EHEETH D,

2020-S02-1
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SESEIE I

ESABTERRESt (0T V)

x®1 £ %
B B Tt %

BRI RIIES

RIEES 0.1 MPa (G)

BEANEE 180°C

B E +3.0% of rate (10 ~30m/s)

o =% 50A (SGP*'&. SUS**&)

== 2.8 ~3.9mm

EER 5%20D*°. FH10DE
DC4 ~20mAX 15

H 7B EREIX1R
EE/NIVREIX 158

£ R AC100 ~ 240V, 50/60Hz

* 1 : EEBRRAREE
*2 1 AFVURME
*3: EBAR

(4) EREEDDEEIGE

E# L TWD & ®EFPGA (Field-Programable
gate array) &> T 02 BDREHEEEIL TWD, i
HARWREKICEMEL T 95y TAYRTHY hH
> 3.0% of rate (10~30m/s) & EkEEEFHHIAAIHE T
»HDo

RGO FEIALRRERTITR T,

3] AERE

AR OB E IR & FRR IS, iR EERE AW
THEZFHHIL TWD, BfRHZEETEH. "oty
S CHIE A E RO 1T D KD ICEER/ VA 'S
HEED, HMERBICHENDSG D EHMNOEEERZITT
BRI ZAE U D, DR D ZEL D EKDT
HEEHHT S (B2),

FRAD MM T & AR THZF OB R 1/2,400
LHvia<. RO EMTIFMELARETH >, LH UL
TUUET RE L THEE OB EETED Iz, Fik.
B3ICRTELEDIC/ A AWM ZERERAICES T &IT
FUBERIHDEIUAA TS D/ 1 X% RS <KL

x {8 Z 8
tyﬁ1=>2—|:|_|—ffd*ﬁfv—>

~ (| -
'Yy 2=1 | VUV.

By

2 {CIRBSEEE

Y L ! Il Il Il Il ']M
—200 O 200 400 600 800 1,000 1,200
X(SBAEH S DB (us)

+v——}-+#

Il Il Il Il Il
—200 0 200 400 600 800 1,000 1,200
X{ShAEH S DBFRT (us)

olhmhobowmowo

3 S/NXIER

4 WRDREESRM

TS/N & EHDlaEDIMEELT > 72,

I (5 FH 9 2 % (SR TREA L T WMtk Tl <.
Wik (S L) #FALTWVWD, WKiEH S EH L =i
hOERIFIE<S T T Dz BENRET< FEMIEK
23U THEMWEE DREH D D,

MR I, DA S (K ) &l & ASAH(T)
i & EhhETN D,

C, © Wiz DA

G BOFE®
O, DA

BEH & A A D SR D AR Z R ol
MBHET DE— REEE L. S ORI EE & )R
THSIREF OB ZERD T, EoOERERET D
(B4,
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EIRBERRES (05 TF )

(4] EREH

4.1 EREBHEI1 GREERE)

A TBOBREBE CHEAL TOWBEKIZDOWT, &
KRB IR G Z > TEUZ AT =T\, BT REW
DITA—IWRFANEITD 7z,

CDHEPIDFRMICH VT, BRI EIILER DR Z N
B2 ABE L THHTIN. ZEAEEHFZTOEKAD
ICEEE L7z (B5), 5T, IRE L YU DOREHE S
MEGEBHBEL. WELET—Y%EER - U FPILY
AL THEHTED LD ICHNFHH D —/NICEHiT 5>
ATFhLEUT,

HROBMBRFHBDFEESHTHEDIFTH. WEIAKPER.
RLY - BERKICEZDEBORZEICE> THEBEIND,

TA—IVRFANDFEHE. RO EWTH> Tz,

() BFEHIMREAREHES Y 5°CLL EEWL,

(b) PEEADDHI30KW DTSy ¥ 1 KAHFHET D,

(c) BFiFE LR BERCEIDABNDG S,

FIT. INSDOHEROFEREZSH Uz, #HmHOR
AR MEL Y EOVDIF. BRBmEDORESICTLY
B EERARFMEIVETL TWD I EHEKRTH >
Tzo F72. 75w a#ERIF 0.3MPa (G) @& KD
5 0.0 MPa (G) OEEEICHNTZZ & THAEL TWIZEH,
Tovad Vo THEEERINL THAEL. BERAKIFE—

HeAO
TREETE

HEALRESHE

(@t ]
= ERRES

FRAIK

SR II ]\ [g]
I 0EAED

QWBNHE R a—

ISVTHAUR

WRHO REnESRE
[ozoftnsmE | S gueryes
CEDMBDHRE kRS | ERAD

_<:>* 0z
SRS DESICED
A#

= = ISVTAVR =
CHPEAGHE BERK REE GREF) RE

5 REERIBEOHMIIRER

(83431 : mm)

|50

/A RO

iy

780

J A XMRIA
0.2 MPa

TUFPUS

7]

6 ECERBN

NRY T & THRBINFIH TE 2 Z & h o 72,

4.2 BEREHI2 (Ra >0

B LEONRA S CTldSF TaRIMmRBRZTHIE L=
T EDEH Tz, TI T, RATLEGTZREIE U T
HEBFEELU TWEWLWHZHAEL., BIRNRELRT
ST EmHME Uz,

ARE ST IE AP & & O THa/aZ2lh e > zH BE6
DEDEAY Y —EHDOREREICE VY EY A7,
2 BEEENE U 7R, ADWEWEREDRE THHE
B 4m®/h OELADFNTNDZ &P, IRHDHRE - 728
T [C 22 (S KRB DRERDTN D 70 EHENFIHE DD
BT EDFHY. R SOBEEZGEEREL =,
INSDEFADSTNDEDIC. KRB FERK[DET
EXEEERE U THERITH D,

FrohFHA
2019 4 6 H

BREVWEDEL

=L EERAS
INDILUIATFL A VA NY —HEREA— b A—
3 VHEE S AT LE R

#Ei% (03) 5435-7021

(2020 ££ 1 A 23 H Web 235)
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BRI FO—3 TMICREX-VieW XX (98 7I)LIT v

71) XCS-3000 Type EJ

“MICREX—VieW XX (Double X) XCS—3000 Type E” High—Speed Controllers for Electrical Machinery

Control
E-S= =il

KURIHARA, Tsukasa XiFE —A ¥ NAGATSUKA, Kazuhito

K Egﬁ # OTSUBO, Kosuke

BEICA TS MIBEWT, BETS Y MBS
RKUBEMLEDOR EARD I NTWVWD, T5ICIE. EFE
HE TN —HEUSTr OBREEAHL WD, TOD
ZH. TDOEKDIBETS VNI RAFTATIRD T —YBHH
RKLTWB,

SR LI B f O R E B ICRB SN DTS b T
I, BEEERIE - N—FHIEIC K> THREIL TWD, &
DI TSV hNTHEHASIND I FO—FF. ¥ AF
LDOEEALIZHEVL., @l AREREA T DEEEERY
D—D%HADZEDRHDENTWVD,

T T, AERMOBRIRIEZTESR - flEL. mWE
HEHERZEENS. REROER - Hlffl>= —& 7 &
[CHEFARE/EERESE I PO - RAFLAOEEI Y
IR—F >k THdI>Y hO— TMICREX-VieW XX (4
JIVITw o) XCS-3000 Type B #BAF L7z (@ 1),

1 TXCS-3000 Type EJ

* BLEBRRESHENTILIRAF LA TRIVF-HERRT VY

ZFPYUVIRBEH ISV NI AT LYY= — A= a3 VY

AT INBEATER

B LERBRRNESENNDO T LY RAF L VYN BRI

FEIRFEER > 2 5 L B FE AT R

A BLEBRRIESHNNDOILIYAFL A VYA MY —HERE
T— b A— 3 U REIREME

*%

O] %% #®&

EE I > 25 A TMICREX-VieW XX [T1&. &
CHY2EEOOY FO—SFREL TWD, FHUER
flEH > 25 LHEICF. Y AT LATEBMICEL D EEEE
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