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Carbon Neutrality and Electric Power Systems

ZZH E—EB YASUDA, Keiichiro

RREILAFE R ITHEL
—RHEEA EXRFE £ 1108 &R
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20154 9 HICBfE SNz EEY = w MTH W TERIRS
N7z SDGs (Sustainable Development Goals) I&. #t
SDOFE BRI FEE D72 (TR % U TERT AN
THEEMBEM TSN TWS, SDGs I& 2030 E= AR &
L7217 OFEHEHED SR SN THY .. HBERBREERTE,
ZIA - A - BEHE. NPEE - R8T S BRI - R
BRI H T2 ERGHEREENTWS,

N—ARYZa—hrSIVIE, “BEFREFZOPHEZ HL
REfELUTHEALCOICTDIE 2RKT D, REZR
HADOHEHERZHNHR L. HBkEEE L TEEEOICTEH
ElF. HIBRBEBEZMREL . AT EZEZHIT
ARERTHDEH. H—R>=Za—bSILDEBIE SDGs
DERICH T2 EEFHRE=H> TWD,

—H. A—AR>YZa—bIIEBRIRILF—DERIC
HzmlFNnIF. HDHAETHEHSINDIREIRITAD 90%
M EFCO, THY. TDHHICLHHDEIIHEKD CO, IE
0% BEESINTWVWD, SEOERNTERTRILVF—
DEREHRRANIE. EHHED CO, DHIFE. T7%H5
BHY AT ALICHITS CO, DHEIFIFE. A—RY=—a—Fr5
JVDFEH, 521k SDGs DERICHAA R &5,

BHY AT AlF. BRIRIVF—OFL - 258 - §iix -
HEICH T DR OBEREMENRESTDEITEE.
INSDOEEEE —DDIY AT LEUTRATE NI AT A
T REEEMAERE L TER, BHIY AT LIFKRHE
B MG AT LA THDICHADNHST, “AfTDHE
Tl O “FEAFERO RS - 8E” OEE. B
ST - R WEE S - EBEOMOEWEIfR. ARE
A - B O SRS - BEORFTE. Mg S
CXDENYATLO—EEEHZEICEIY .. REGE
HAZEMRUDTUVRMBED Y AT LA TH D72,

ULH LS, SBEEDOE NV AT ALICHSWVWTIF. &
HHELOHERE., BEAEBIRILF—DRKREEAICHED 1
VUN—SEFEROBINEE T RIC, “Affo A ol
B> > “REFEOEBELD - BN OETHNED C EITk
Y25 LDREEEDHND DB D, BHIY AT LADE
WHELDHR T, —EORFEDRELZTHBLT DI
IT - ¥ A L8 - ALEMOIEHAIC LD EHFE - &S5

B SEEEOBIMRGE I AT LATHD “AV—KT Uy
R” B0 AV—h T Uy Rahic. ZEY A5 A #TlH.
THIETATAYAIVETHEST DRIMARTRILF— - £
BIYAFTATHD “AV—hIZI 25«7 OBBHIRE
TNBICE > TWDB,

BNV AT LIFFORBEEDHN D DH D & MR,
BHIRINF—I AT LB TEREE AT L 5
([ZIFADIHESDIRD IV E B ET SCHBE IR - Ha
VAFLEULTO—HOGHEDDH D, AV—hJTUw R
s UTeEB Y AT AL, ISt &IC S T2 HEE0E
¥, FEOME. KEfE. AU —EXEEERE LI
SEIVATFALAELTDAY—NIZIa=ZF11Fk “BIRF
/L (System of Systems)” & UTHADIEHTED,

HIRD KD IZ. SDGs PH—RYZa—~SJILixEDiH
R “GR” OEWROHR T, EHYAFTALAIKRINETIC
TEWKSHEHEWY - @BENEZINX THY . HireaBEIYR
T L\DREEE(Z E) T 72 BT - H e S F R i T e
PITHONTWD, ZHEH - EIEHH IS DRITHE D B
Tld. By - HIENAREZEREST 22 EHREHEE 5D
728 SIRIEEMOHIENEFTFND &2 D,

Feffi EHEIFE WS EE 5 X 6D D BRNICRTD
BN ERINEM DI SHIEIC G Z DB REWN, —
AR Za—rSIWZEHEBULEBRTRIVF—DOFLE - &
- X - ORCICH T DEREAM (BHITH) EBHIA
FLDETIVL - BT - HIE - SEA IS D > A5 LEHi
(BHYAFLIE) OFEHF. SIOH =t HEDR
. XHERBIE TR - thEY AT LDE R, THICE
B2 - B aEEDRIMICE D W RN EE S
BERXTEPEODEBECH L TITD ZENEETH D,

BN AT LIRS ELEW - BT Lich—
RYZa— I, RATHESNTSREBENITEHLE
My - R - PESERYIC D HEFSREE - FERER S DIF
e U THRA. MY - By - RN EFREEH
B UL REgE - BAFE =kt T 2 C E DN EHETH D, &
N AT LDEA - BEENERIIFDESADT &L 2
MDD 5B —TEEHD I ETHRFLZWL,

BT EREFR 2023 vol.96 no.3

119 (3)

eV w\Y—p AT anEMOS U7 — o IS — R I

A
=k
i



e Vw\—p S CATamEMOSU7—r IV —S 3R I

.

=k

H—Rrv=—a—bSILOFEIRICEIT T2
vya—v 3w - il

H—R>—a—brSIVOFERICEAIF =

VU1—v 3 - BiliOEKEES

Carbon-Neutral Solutions and Technologies: Current Status and

Future Outlook

KEF fiZ2 ONO, Takeshi

S411 fEAER TOYAMA, Kentaro

1] FAHLE

2015 ¢, KfEZB)FREICRE 9 2 E R el A T
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O AR DR LA TR Ea ARl & kX T 2°Ck

U+ IE&<P~B. 1.5°CICMA 2B 1%ET D,
OTEBRMYBLLHADIBENRARAIHEZE—D

FobhU. 21 BB ICIEFREE S AIHE S

WU DIND >V A= LD,

HREFEOBRESNR ST ZAPEHEDRN 2% & HARL 5
HTHY (2019 R D). ZDHIEDRD SN T NS,

2020 4F 10 H. HABFIE “2050 £ & TICHEE
MRTZADOPPH EEAE L TEDOICT D, TEH5
2050 fEH—R>Y =1 — b S, BRELSDEBR%E
HiFd” C&EZESFU. “2030 FEICHWVWT, =ER)
I 46% HIJk (2013 ) =HEEIT & ©5
(2 50% DEAICHIF THBRERIFD” &% 2021
FAHICRHUZ, INZBEFAT “2050 FH7—R
VZa—cIIVITHED TU — VBB ZHEE L.
IREZNRIT A DHIR & REFRE DM HIELU TWD,
TR PEFEA 1. 2050 FEFE TICIRER R T A DPEH %=
ERE LU TEOICT DD ICBBETREF LSS AT A
EEDEHETHB IV RS VRTA—A—T 3y
(GX : Green Transformation) Z#RE L. GX [T
FRIYICEL Y fHED “R3ERE” DN B - 2% - && k&L
TREFHE S AT LAERDEHD T Disin & Hizix
TS DABEDZHDEEEITOHE LT “GX U—4”
£ UTe, HHEEE GXU—JICBMLTHY.
N—ARYZa—bSIVOEHREBFREICEBL TV
Lo AfETIFE. H—/R>—a—hrSIVICHIFESES
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Yo a— hSIOEBRCHEIFEYY 2 —2a Y - Hiff
DEIREBHEICDWVWTIBX D,

2] &#-vUa—r3ay

2.1 2B

ELERETE BREJELSOERCHIF., TRV
F—DOHEY 1 ROSFHEY 4 RELVTNZE DAL
BT ETOTNETNOMHEBE T, B - V21—
TavEREBELTWD, R1ICELE RO —RY
—a— b EBBRERT,

B R TlE. FEOBAETMREIXILF— (BT
X)) FHERWEFHITTHY. KEEHREDHESE
TlE. by TOSADIY T PEMBEFEL TWD,

WEYARTR, LHGEDOEBMLPEAITRIL
F— (BT x) #fE. EMS (Energy Management
System) [T & D i {k T T RIVF — DR xEH
ICHBRL TWD, Tz, KBGO N—Ry 21—
N SILOEGHAD A TH Y. BB D ES)
LD DS MM OB H G, DL BB D
EMS I LB mEEAZ A ICIREE L TWD, BEHE
DBEEMUICHVWTH., EikEes/ND — P EEZ R4
D ETEBEORECEML TWD,
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W'-‘F:"'--L ) . =
A e Ei
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FIHEB O D EEVERERE O BHERE(F/ND—
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O HEXREIE O fitfam (> B HE
OPBITU Y Ry VAT I
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O XEMS*2

*1 CEMS : Community Energy Management System
#*2 XEMS : FEMS. BEMS B EDFBEIRIVF—EEBI AT A
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(1) B|BHFEY Y 21— 3 Y OHFHA

JX U5 RE100 75 & B B A 0 UL &5
HEWIIRKODINTWDH, FRHRNTHEEZT DO
. ESG (B - ¥t & - 75/XF > & : Environment
Social Governance) D#E R ZHHT 2EF X ML
Fo>TWD, TDesH. BFETIE. HEBIOHIX
NDEHEA THY .. HELDREIR- DB KRGS
FEERMEHREL. BREE T D7 —ADEAHL TV
Do T2, TNRIFTTIFEMHDOBHEEZHWLWE NG W
&, EFREMLICH TR ABERMEEKEL T, BELICHS
T3 EDEEE DA TH 1 b PPASEEE ORI HIA S
nTuwsd,

BLEECTIH. BHIY AT LAKEICLDEHNTEY
O2mEBED BB L& ESH SR Y FHEEF IS
RBELUTCTLEEREHEY —EXZHESH, BIX
FHIZMZ ZHCEEOBH Y AT LAZEHFEL. BHE
X PPA 18 1 [C/EBH & §HE L T WD, &7z, 2B FIT
(Feed—in Tariff) ZR#IEZA. BT RBEHWIFITTH
LB 2RI Y AT LATEFEL. REHAEE Y
AFLEBBELRY Y a—> a3 vOREEERRL TV
b, B2 [CREEHY AT LZTRT,

—BERALEFEEH RIS, IERHKICHITDHI
OB EIROEIMCKEZDHEE> T2 L —>3 T
TDRMEHZE S AT LT REEL TWD, ZEMNE
WG = IR & I D ELE R HE D Rk M % G 2655 12T
ThhTWd (133 RXR—IJ “BAEARBIRILF—DE
MNERZE=ZZDEHREY ) 2 —>3 0" ),
(2) EMS DHUH A LA & i Ehi

HFERT (B 1> DR DI N ZHeRe I D72 DOk
ELT AV kYT 4 OHEEAEH THDNT
WD, IVNTKIF 4 Tld, BvEEBREHPERIE S
BPOA—JTRL—2a v TSy NEKE I DU
DIRIVF—IRAFTLAZTHEL T, TXILVF—FHZ
REL T DEGHAD KD 5N TWD, KK ERIC

EBFEHTE

EHHG|

WIGAETS

SHESIEG|

RRABEVRT L

2 REEMAYATLA

BHITRIVF—HEEMER L. BCP (ke alE :
Business Continuity Plan) > LCP (4:i&fkiseat
Life Continuity Plan) &= E Bl I 27 H(CH. ZhF
M7 TRIVF—SEFOHER DM T RILF—<
XY AV ST A5 L (CEMS : Community Energy
Management System) HD'EHEZEEL> TWS, CEMS
DHt% E 75D EMS Heffi [FREEERIFTHY. &
FEPHDOREMEHE. 7> KL 2R AHEERED & E
LEMH O HEMfbZiESD. B HEDPE TR CO, Hl
BICHBRT 2 & EBIC. RIEEBEORELDRSNT
W, FETRILF—RIMONEZELL TTDEH)
HERERZ DML, EHEZZE T D ED ARG
AT ALITHEMMLTWD, oo BEEMS 23X A5 7
Sw kT A — LB ORFLICE Y. TAEMHOEK
IZMA. BIEOERE - BMICHIET DI AT LDAY
SHFUAEEDOHERMZERY . SATHATILTRB
DARIRICHEYHA TWD (127 R—I( “EFniHE
ERBIT BT IYILY A VEFTIVEL CEMS” 21D,
(3) RBHBE>S A7 LB

WAE, BHEBFEMRICIE. FEHSTEEI T T&F
TELG—XDBY, HOXEOEH L ERZITTDH
DHEDDHBBNDEADEATND, BTXRFEET
I, RFEERBEA WSS E DO OENLEMICE
HIY AT LBHAVSNTWD, S#HIF. BERBI7HE

(*1) RE100
FEICHES TRIVF—% 100% HTRBEHITHD
CHHBE L T2014 FICHRSNIREESD &
TH Do

(:2) 7794 bk~ PPA
7 749+ k PPA (Power Purchase Agreement) &
& BITXREHROHEE THDHERIEE CBWH O
AED FHCETR L MifsdS L WIS 1T /T

RS DIEE AR ARG L. WE T W TS A
MZHASNTEHIRER CHRBESINEZHTREN
%, —ROEHRMEESN U TUFE OWAE (CHLHE
FTRENGTARDIETH D, TNITHLTHYSA b
PPA &I, FEFE S HEH DT ER O B (TR0 FE
TR SR FE O IC K YRIEL THA - MERF
THU7z LT BERMOSHESNLBAEHER
ICHEfR g LA TS B,

(3)aAVINT YT o

A D IC & D ANMEZEFRT 272, &
[ D rh TR I T F AR DY Y LA T UL B ER TG D
TETH D, BEEAILIZGBIHHRA HHAH ORI
FROMTHEHL . ADEBTEMERE - s 8 TRfis
AENE — E AR & DFEREE AT . TNITK Y.
BT — E AR O EEE T XA HROEFHN
ENZEHERT D EZHWNEL TS,
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DEFEZHBEL WD (138 R—3I “BHDZEM
WHICEHMRT 2 RMABEY AT L7 2,
(4) BN Y AT LADREY I 2L — 3 VEdl
WA BURFRATHIRZ LU . SF S F IR T
Mg~ 2o07Uy ROBADENDEATND, B

4 (CH VY o0 Uy RO AT LAETIVHZRT,

HRDAN—RY Za—FSIVDEBRICERNTHDEE
ABNTHY. TDOEHDIZHI(TIFHIHD T %z H
BTLY G <EDHPEHHED DL EEE D, D —DOD
Hiyiz, HilRD BCP n'Hp D, HAKE G EICLDE
BRTH. HHEMFHE ORBEDEETEE) NDI RV
F-—DftE TS B ENROHENTWVWD, EE
< OBRNFNEHEICBEIR T D DL DT YU v RDEEF
IFFERICHEL <. SETFME OEINELBHET
HD, BLEETIE. INF TOEIRAER THIZHR
EBARFOYZaLb—a VEMilckY., U v R
DRfEEIexXZmIdHIF>Za L —5&hIFEL. ¥
Tal—Yarvb—ERET>TWD,
ZDYIalb—HF HEmYroO0) Y RO
CHXY. REGRHEARTHEHBITDE ST Ehm

HOEE SR T A
TRILF—5E

4 METo07Uw ROIYRTLETIVE

HiMii =T D ©D TH D, BIE. WAL ZT>TH
U, BT RIEEREZEF S O BRI OB EME
HDIRFLEAT D BEREx CZBIFEL T D (145 R—,
W7 Tx oy BTN IR S A 5 L D A (1 | F 72 B i
F|EFT T a2 — 3 UEAT 2.

2.3 E - WEDEH
(1) 228 - gk 5y B O BUAH o 4 i

SEHRE P D CO, BEHE TH 8 El%& 6 D HBH.IC
HWVWT. CO, R DHIIRZE R D726 KA EH B E
DY BFABHEDHED SN TWVWD, RBEHHI OIEHDEA
XA VT TEEERD & & B ICT (Information
and Communication Technology) $fi% i L 7=
ZEFED ML DBFHA DL AR > TWD, Fiz.
CO, FEHFEHAL D/ S WEREFEADIRIEE LT, &
HZEDOFAMEED. b S v Ik ORhRM, HED
FHADE— IS T R OE BB HEER> TL B,
HADSBIFMFR b v ToOS5 ADHEEREHY . il
DFGR R & i U THAAIFIXE M 72 Y O CO, HEH &
MEWEBRD ~Y TS5V —Th2H. BT “BhdE
FEZTOLODORBLEFENM (BLEDBRFE)” “SEP
v hEWEAURBRSE M (BHEICKDBRFE)” “B
BENMMED D D FEH A ZE U 2R FE (FGEHX
ABDBRFE)” DZDDREICH > AT HEE L T
W3, BLEREIE. SHEOBLREFEMICHIF T, BIXR,
BREEE EE s R, HmOEAEE N E=EEHT 5 H
BhREHEEA VN—SZREEL TWD,
RIEREBHETHET DEHEGEHICH N TIE. M
BeOTREEERED M B E RO BN THY .. BHEKID
{&IH. B EPERAR—ZDFHIRL S EEHEEE
INRIEAYND —REAEDRKREGFHEE 5> TWD, &
LAMEIE. S U (S 8 RC-IGBT B % ik 10
SRR ThFE L. Si#G & YU KIRICE T IBREIRH A
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Digital-Twin Model Based CEMS for Total Optimization
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TEICKY, FEWGETRIVFEHZHB L, HEEEORIES CO, HIRICEIRYT D,

In recent years, reductions in CO, emissions have been increasingly sought in society, necessitating increased efficiency in the
use of energy. Fuji Electric participated in the New Sapporo Station District I Development Project and built a community energy
management system (CEMS) based on digital-twin model using Al technology to solve the challenge of regionally consolidating the

management of energy supply and demand. This system accurately predicts the energy demand of each facility in the district and
automatically adjusts the supply and demand to use energy efficiently, significantly reducing CO, emissions for the whole district.
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*2 ADR : Auto Demand Response
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Power Distribution Solutions to Support the Increased Use of Renewable Energy

[@4% 35L#El OKABAYASHI, Hiroki =¥F BEZFT  MIYOSHI, Ryunosuke R E5L FUJIO, Takahiro
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ICEEE R ATl (30 A) Ul BESZEHB L OHEZE B T2 FMEIHEXE Y A7 L% REL TWd,

As one of the initiatives of the 6th Strategic Energy Plan, the Japanese government is promoting the introduction of renewable
energy. Geared toward renewable energy power producers, Fuji Electric is developing a supply-demand management system that
controls storage batteries to stabilize power generation output. We are also developing a grid storage battery operation system for
operators that use grid storage batteries as a new supply demand adjustment capability, allowing them to bid on the reserve market
using optimization technology. Our grid planning support system provides transmission system operators with a comprehensive
view of entire transmission grids including large amounts of renewable energy sources, helping them to identify problems and evalu-
ate countermeasures.
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*1 JEPX : Japan Electric Power Exchange
*2 PV : Photovoltaic
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Grid Storage Systems to Stabilize Power Supply

£ Ei{Kk KANEMOTO, Mai EA (EES MONAI Toshiharu =4F [EZE MIYAMURA, Naotaka

FBAFRBIRIVF—OFNEFRMICHAIFT T, BHRRCBFIFTEHEMHEONS Y AERDOTHOFE S & U TRFEH
BFEIY AT LD IN TWSD, ELEHIE DC1,500V IZHIG L KEBEDE B PCS ZH7ZICBF L. mEIEAE
OEBMNY I —JEOEREFEBL. REWEZT KIRICEBM U7z, £ PCS IFEMEAMRICEHME L. IBREHOBEAK
W7 EICORBETE. MHETEEUVDERZHBL TWD, fili#ll> X7 A, FEFAETSS S CHIE DTS IHIG U
TW3,

With the aim of transforming renewable energy into society’s primary source of power, grid storage systems are expected to
serve as a balancing force between supply and demand in power grids. Fuji Electric has developed a new, large-capacity storage
battery PCS capable of supporting 1,500 V DC, enabling connections to battery packages of increasingly high voltages while greatly
reducing their footprint. With its heavy salt damage-resistance, the PCS can be installed on idle land along the coast to use efficiently
and stably. The control systems are compatible with the reserve market and the energy market.
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Equipment Design Simulation Technology for Introducing Distributed Power System

Gt X ISHIGAMI, Yuta i &E# SATO, Tomoki

% E© HAYASHI, Naoki

TR T RIVF —EIROEAIER OB HHITHEL. KEROLEL

BHEDNTE B W T2l T BILE I 2 A

FLDEBDRDENTNS, ZIS\/ZTL\O)%%(g%%@ﬁﬁﬁ@ﬁﬁﬁf’\?x_ﬁﬁ%?:%ﬁu Lfﬁﬁﬁ?%%\ FHERN D =D D Fefi 3%

Fhrzal—4%BFKLE,

—DHOBERFERMER I 2L —¥YIF. BETRBIRIVF—EBRZRRRIEHT S

HOREFEBMBMOMIEZ. “DHOBEBHNMEIT I 2L —¥F. HEOHHWE TIREERARILT 272 DRGHE

BILORMEREREEH OB E. ZDHOOWA Uy NEMAY I 2L —¥1F. BXMEREOMALZ TN ENREE LTz,

Demand is increasing for new distributed power systems that can use increasing distributed energy resources and are adapted
to the power exchange market, as well as stably supply power even in the event of a disaster. Fuji Electric has developed three equip-
ment design simulators for separate applications to verify the design and operation of equipment used in these systems in advance.
The first is a utility customer power generation equipment operation simulator that enables the verification of optimal storage batter-
ies to make the maximum use of renewable energy sources. The second is a power exchange simulator that enables the verification
of capacity and optimal operation of grid storage batteries to maximize revenue in multiple market transactions. Finally, the third is
a distributed grid operation simulator that enables the verification of isolated operations.

1 FAHE

2021 5 10 HICHEBRES NIz “88 6 RITRILVF—%
ARG [ZHWVWT. HAIE 2030 FFEOIRERNRIT AHEH
B7% 2013 FEEICHNRT46% HIRT D & HHIFT &
Uz, TNEFERT D7HICTRIVF—EHFHTIEHE
EATHIRIVF— (BIXR) OUEZHDHD I EHRSD
BNTWSD, Fz. KRERFICSWTH, HIOBFI XD
EREMGEDOoEHE T xI)LF—&JE (DER : Distributed
Energy Resources) &iEH U TLELT ”:'9731' 76 & Wl BE
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D% ED LD (TEATNIEZNRN TH D DHEHRIIC
EFEETH D, & *%TM\L®/ 1L —9%fEH
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AR Tl Flelao BBl > A5 LOBRMEEA (ZAIS
TR Y= 2L —ya vEiic DWW TR 3,

2] ERi@EEEt>=a L —9 DW=
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AL | RERREmEER | @G| | HBBIUY RER
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BIREREBE Y | BANEIHBICH | EILEGITREGHE

R | RAOBRREESE | T oBBLOBRE | BT U v ROBRRR
FAODIREE WEtEBADREE | 5t SBADRIE

B | @ SEEMER | SeERE 68 | 6 - SEEBER
FIFE | (FvY4 FER) | SRR (YA MR
sga | 220 TPV xemmewe | smmouyr

*PV : Photovoltaic
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T DEBEEIICIE U 2EEBmREOEMNFAIHICEYE—D
2T bR ETW. BIREEEZR ESE D &AW
ThHd. TORBEBEEHEHLUIZWE WS> TZZ—XITHAD
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Initiatives to Achieve Carbon Neutrality in the Ship and Harbor Sector

J&EH Kth ZODA, Daisuke Eo BB HAYASHI, Hiroaki 15

EEff® Donghui, Xiang

Wi A I M1 THRARODE @mﬁ%ﬁéntméozi BRI, A - BT OBRFLICEMR TS WM ERFE L
TW3, MMOEBELSHEIES A7 AlF. BEHEBRESEOHMERAEBEIRO®BIAREKGT v oy bRET BT ETRHAITH
NTMLLU, VAT LDFBEANR— zﬁMﬁTéﬁoﬁﬁwﬁiﬁﬁ fifld. BFRFEMEE IV FFICUIL /Ny o —
Lo &EThRTESA EL. THAEHECE S, & EMS Tld, K& - PUEZ P EOREBERBIOEHTEHBEDOTX
WFHF—VRXIAVNIEY, BIRIVF—EBRBLMEEDDENTE D,

As a step toward decarbonization, the electrification of ships is expected to progress. Fuji Electric is developing products that
can contribute to decarbonization in the ship and harbor sector. Ship electric propulsion systems that use a water jacket cooling
system are smaller than that using a conventional airflow cooling system, reducing system footprint. Onshore power supply systems
have improved the installation and shortened construction periods by packaging power supply equipment in a container. Our harbor
EMS manages harbor energy, including hydrogen, ammonia and other alternative fuels, contributing to energy saving and decarboni-

zation.
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*1 CMS : Cable Management System

* 2 SFC : Static Frequency Converter
*3 PLC : Programmable Logic Controller
*4 NGR : Neutral Grounding Resistor
*5 TR : Transformer
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Utility connections in port - Part 1 : High
voltage shore connection (HSVC) systems -
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communication for monitoring and control
BEESKIVERERELERY RS L BERBKIUH
HOrHDOF—IA=as5—3>

IEC/IEEE 80005-1

IEC/IEEE 80005-2

Utility connections in port - Part 3 : Low
voltage shore connection (LVSC) system -
General requirements

RERE LEFEGR Y AT L —REH

IEC PAS 80005-3

DFEED IEC BIFICHREL T, #EY oy b DR CE

89 % IEC BIENDMEME B EE 5D, ELEHTHFE

EPODIP'a (& TEC #it%(CHI > 7= B F D7z BEICHRK TRE
AU TWIHi TEFIHFIBETH D,

4.2 BEERIVFFNNvI—Y

PERAE AT DO %M b, T - 58
HAZEHWE L, BEREEI YT FICIIL7Z/ Ny o —
JOBIFEET > TWD, AT FNv I —IJZIF. BIFRE
Ftb?%gﬁﬁr%\ﬁﬁﬁ“@ EEFETIIL TH

. BB UFTFITIE. BIMADBH DI - BT
Hﬁ%%&&t%ﬂ%bTu%o

AR D EIR O R EIE. —MRIYIC 60Hz TH D, HH
ARHIX TIE 50 Hz %D Ty A EHEBRNLE (TS,
RE5(COAVFINVT—ID—EEZRT,

B EREBNSG Y T 6.6kV EMMICHET D5E
40ft > FF 1B TIL25MVAL R ETREZ S8 B DD
VFFEMGIESYT D& T, 10 MVA BEE R & 7x
B, FREBEBREENGLUOHE. 20t IVFF 14T
1.25 MVA D GEFHETH Do

K6 ICOAVFTF NI —IEHEI VT FORERESE
TR, REHAFICHRIET DD T WEDRBEADOXHE
=HERB LTz,

4.3 =TI IRIRAVNIARAT LA

PEE RO SAMICFER T — TV EE TR, o —TIL
HEN 100kg ZEBZ 25600 Y. TDORHOERME L
T CMS BB E 7%, CMS Tk, MAICH — T IV %1%
FLAHZ EICROBEHEDRD BN, TN &= CMS D

x®5 AVFTIFNvI—ID—E

. =58
BRE =E
s o 625 | 125 | 25 5 75 | 10
kVA MVA | MVA | MVA | MVA | MVA
440V 40ft*" 148 —
&)
66kv | _ | 40ft | 40ft | 40ft | 40ft | 4Oft
k=) =] 48 = =
440V 20ft*2 1& —
ZN"]
6.6 kV — 20ft 14 BIMIIRE R+ RIS
*140ft: 40 74—V FF
*2 20ft: 207 4—bOVFTF
F®6 AVFF Ny Ir—IEBEI VT FDRERIERMG
EE 1%
= e NZUEBE-20~+40C
BRI 85%RHLIT
R 46 m/sIAT
= OV FFAE 1 1ISO 66853 EEWEIXT > T {1k
e oM | BMtER
TS 1.0m/mUTF
Ak IEC 60529 {R#EZ#R4 (BHEDEY)
AV FFHRBHE BE. ESMEFILAICEE

E1TE#IER 2023 vol.96 no.3

153 (37)

eV w\Y—p AT anEMOS U7 — o IS — R I

o
=K



e Vw\—p CCATanEMOSU7—r IV —S 3R I

.

=k

fiofl - BEDBTFICSIT D H—RYZa1— b SILADEHEH

| ARG | IOASEMEIES X7 L |
\ ] ]
i ( BBEMS" FSwhTzx—L )
I
! HERD EMS [SROBEEZE (10
[ 1
! | *2 f\zsEE | PepEs U ES o
PESPEINI £V TE - S E KRIVIVEFIL | HOHEE
I
i ! KERFHRRHETIL PUEZTHBETA i —
| ! —— —_— = ! :l/‘TT
! \ FoEERRHITEIRAE SERS A T LEIEREEE 1 I—=FIL
* ! ! YRF I
i t ISR - FEIE i }
A -
i KERAF—v 3V AEBHFB EEE E-;;;sz
i £ “
BB | [ ALY KRR
=8 AF—3v — - R T S
! i wE Sl—v O YRR
1 — JOSE S, —_ o
, LNG *4 o O Z2 SRR FPUEZFI—Y—
i 2F—v3v © HRERER T UEZ PR
\/
*1 EMS : Energy Management System *4 LNG : Liquefied Natural Gas
*2 EV : Electric Vehicle *5 PCS : Power Conditioning System
* 3 WES : Warehouse Execution System
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Power Semiconductors for Facilitating Electrification of Automobiles

ElE SZ5B NAGAUNE, Fumio sthEH  ERE IKEDA, Yoshinari

E X MATSUO, Sota

HEIEOBIELAIMEL TWD, EHE (XEV) [CHEWVWTNDT— LA VRICERATIND /N0 —FEKF. ELHEH%E
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NS OHFDOF OB HOEEICSWVWTO, REIRITAPEHBOHIBALETH D, TORTICHIF T, HETTRE
TRIVF—EIOIANL, HHAKBEHE S AT LDRE. AIRIVF—EENOEFHEL TWD,

The electrification of automobiles is accelerating. Power semiconductors for power train system in electrified vehicles (xEVs)
control electric power of the motor. Therefore, they are key components for determining driving performance and protecting
people’s lives. Fuji Electric has mass-produced power semiconductor modules for power train system with high reliability and power
density, as well as reduced module size and thickness. On the other hand, it is necessary to reduce greenhouse gas emissions in the
production of these products and their components. For that purpose, the purchases of renewable energy power, the installation of
in-house solar power generation systems, and the renewal of energy-saving equipment are accelerated.
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*1 IPD : Intelligent Power Device

* 2 |GBT : Insulated Gate Bipolar Transistor

*3 |PM : Intelligent Power Module

* 4 MOSFET : Metal-Oxide-Semiconductor Field-Effect Transistor
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Energy Saving Solutions for Convenience Stores

OE  #fEX ISHIHARA, Yudai
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Convenience store companies are accelerating efforts to achieve carbon neutrality by 2050. Demand for energy saving at con-
venience stores has recently grown as a result of increases in costs for convenience store headquarters and affiliated stores because
of the sharp rise in electricity prices. To address this issue, Fuji Electric has begun to make an effort not only to optimize individual
pieces of equipment but also to reduce the power consumption of entire stores. The system predicts and determines the defrosting
times of the showcases beforehand, as well as controls equipment in real time, so that the power consumption of the entire store
does not exceed the maximum demand power, enabling power consumption leveling in stores.
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Fuel Cell Solutions to Create a Hydrogen Society
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=5 ¥ TAKANO, Hiroshi
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Japan formulated its Basic Hydrogen Strategy in 2017 and is working toward the creation of a hydrogen society. One of the keys
to creating a hydrogen society is fuel cells, which can generate electricity from hydrogen. Since 1998, Fuji Electric has been offering
phosphoric acid fuel cells with a track record of long-term operation. In addition to stationary power generation systems, we are
currently developing and evaluating fuel cell systems that combine fuel cell control technology with reliable on-vehicle fuel cell
modules for mobile power generation systems to be used in gantry cranes and ships. We will provide products that reduce life cycle
costs to achieve a hydrogen society.
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(BT UKl EflAaidas. FCTSY b T —L%
BOETIEYT S & T, EROBRIEFERZFEIEL TV
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BDIEDTREE T D,
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=2 150kW flkSREARIEth DR FEL R
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DC/DC Converters That Enable the Building of DC Electricity Distribution Systems

{&kE FO2Z2 YODA, Kazuyuki HER f&&X TAJUTA, Toshihisa LU PF&= YAMADA, Ryuiji

BAFRBIRIVF—ICL2ENZER CTRET DRIC. B PFRMICHWSEEBMOFKEEITD . 200 kW O BT Mt
# DC/DC OV N—4%pF LTz, BIMDEEZEE) 400 ~ 800V ICHIE TEDEBEHFRE L TFaFPIVFoT« T T Uy
YEHA L. SIC-MOSFET E¥Va—ILZHWTAA v FUIfEBE%E 16kHz & LT T &ICk Y. Mgk s 5> A= /g
BEFHDEDICHANT, A 11% (2. HREIE 7% (DB - BRI U 7z, BHBIRE, EHEEMATI8% ITET DEAFH
T4z, INE1TADIZY FEULTHEMIERT DI EICRY. THICREARILDAIRETH D,

Fuji Electric has developed a 200-kW bi-directional isolated DC/DC converter. The equipment charges and discharges storage
batteries for electrical power leveling when DC power from renewable energy is distributed. Adopting a dual active bridge circuit
system that can handle battery voltage fluctuations between 400 to 800 V and using SiC-MOSFET modules to set the switching

frequency to as high as 16 kHz have reduced the volume of the isolation transformer to 11% and the mass to 7%. The conversion
efficiency reaches 98%. Serial-parallel connection of the units can increase the capacity.

1 FAHE :
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(1) Yamada, R. et al. “Improvement of Efficiency in

Bidirectional DC-DC Converter with Dual Active
Bridge Using GaN-HEMT”, IEE]J Journal of Industry
Applications. 2023, vol.12, no.3, p. 264-272.
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Technology for the Recovery and Use of Waste Heat, Contributing to the Electrification of Thermal
Processes

SlE 1F3E IWASAKI, Masamichi BHH ZmZE SHIRAI Hideto ZIE EEEE AJIMA, Masaaki

2050 fEFN—RYZa—rSIVOEBHZHBEL T, 70t ADOPREL. HETRILVF— (BIXR) bOZ—XHEFE >
TW, ELEKIE. BERN > CTSEHBRFGEROE — MRy TEMizMA KBS T, EICEESTICHITDRAHHE
BHOSHRNICHRTRIVF—ZFRINL., SEIFHEME - HETOCRICHAA T HEMOBAFKICEY A TWD, &3
RIEMAERKIH T DEMABERFKEEE— MR T BLOEFEHANZEBTDI T I V9B HAECIY.. ERDOREN
HEIE, (k. PEE S99y DM TOCRICIH IF2ETERD, BRERH ZAPEHEBOHIRAWFF TS D,

To achieve carbon neutrality by 2050, thermal processes increasingly necessitate decarbonization and energy saving. By build-
ing on the proprietary vending machine heat pump technology that Fuji Electric has cultivated over many years, we are developing
technologies to efficiently recover heat energy from unused waste heat and reuse it for various heating and cooling processes, mainly
in the industrial sector. High-temperature steam-generating heat pumps for efficient heating and ejector cooling systems for ef-
ficient cooling are expected to save energy and reduce greenhouse gas emissions from thermal processes in the food and beverage,
automobile, chemical, semiconductor, and data center industries.
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Measurement Technology for Increasing Use of Hydrogen and Ammonia

INR  FO$E KOIZUMI, Kazuhiro LUA FH#E YAMAUCHI, Hojun itEH [E# TAKEDA, Naoki

N—RYZa— b JIWERICHIFTTIEKRT DKE - PUEZFOFMAICIE. HAREDHREZOHEIE ERHMEEWVN, T T
ST EE RN WIS S UBRE E BRAE U TR - P UEZ P RIFEHIEER OBFEED TWD, HAGHE Tl
IRIREE & S SR THIE S 2@ B LR, 70D TR D H AR 2 FR (THE S 2% RaBlERM . i Tk, %
FARBEHEN R E U BRI OSBRI E = S S CHIE I 2IRHREFH RN EREL TWD, NS DK
MM T, AKFE - PUEZFPOEKRICHERT B,

Increasing use of hydrogen and ammonia to achieve carbon neutrality needs the measurement of gas concentrations and flow
rate. Fuji Electric is thus developing measurement instruments for hydrogen and ammonia using its optical, ultrasonic, and small
signal processing technologies. For gas analyzers, we have developed a high-sensitivity technology to measure low concentrations
with high accuracy, as well as a multi-component measurement technology to measure multiple gas concentrations simultaneously.

For flowmeters, we have developed a multiphase flow measurement technology for liquid hydrogen to highly accurately measure
gas-liquid multiphase states at extremely low temperatures. With these various measurement technologies, Fuji Electric will contrib-

ute to the increasing use of hydrogen and ammonia.
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“FA1B10N” 4th—Generation Critical Mode PFC Control IC for LED Lighting
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“Command Switches” Refined in Appearance Design (¢p16 Series, ¢22 Series)
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High-Voltage AC Load Break Switch with Striker—Tripped Current-Limiting Fuse
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