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72/84 kV Gas-Insulated Switchgear Contributing to Realization of Carbon Neutrality by Using Natural Origin Gas

BE 18F TAKAO Shuhei  KPE E#R ONISHITomoya  HF ZEAF SHIRAIHideaki

EEBHEBROEBEMFERE U TERINTELART VLIRE (SF) AXIFHIRBLARED MBSO TEL, ZDHEIR
[EA—RY Za—bhIILDEBRICKELEMITZIENS, HRMICSF ARAT)—{LDEIETAEA TS,

REZIXRINF—IRTLX(K) 1§, BARARICHEETDHRAZMGEARICAWHUWEE#EIR T 5> K AEROXIA™DR
REEDHTHED, TOPWHEMELT, SFeHRZAWBWERZER (RS I7 )& D 72/84 kV HRIEEKFMEE (GIS :
Gas Insulated Switchgear) ZHF Uz, EEEEAXRDOREREBEDOHELH AEZEMFARABRAOEINARDRBEGEIC
S TCAVNIMEZERD, BREN/NT—T Uy R () FHEEFGISEFOIHICIMA LIS R TIE, VTL—XT]
B A X %R L, BRI EY DBHESFsHAT7Y— GISELT, 2023 FE(CEGEARMB LT,

Sulfur hexafluoride (SFs) gas possesses high insulation performance and has been widely used as a high-voltage insulating medium for transmission
and transformation equipment including gas-insulated switchgears (GIS). However, because of the extremely high global warming potential (GWP)
value of SFs gas, reducing use of this gas has become an extremely important part in pursuing carbon neutrality. Developing equipment that does
not make use of SFs gas has accelerated worldwide in recent years.

Toshiba Energy Systems & Solutions Corporation is developing a lineup of substation equipment using natural origin gas under the AEROXIA™
brand. Thisincludes a 72/84 kV AEROXIA™ series GIS that uses synthetic air as a replacement for SFs gas for the first time, as well as a compact design
to accommodate the increased demand for renovating existing GIS by improving the surface conditions of high-voltage conductors and optimizing
the performance of arc-extinguishing earthing switches. The first 72/84 kv AEROXIA™ series GIS was installed at the TEPCO Power Grid, Inc. Fuchu

Substation, which started operations in 2023 as the first GIS using a natural origin gas in-service in Japan.
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Requirements for GIS using natural origin gas

GE1) 2025F 28R, BAASFARTU—GISELT, AN,

No. ZE #

1 zath - REEaE

2 FERREOHIH

3 HADREHRIE

4 ARDFNPYE

5 FATFA7IL AR

6 BRSO T L — R
7 BEE GIS A DIERY

EZLEa2—Vol. 80 No. 3 (2025%5A)



ALT, 20234 IERZBHIR LT,

TIT, MtEAISFe A7) —Fiffit LT7vF#E AR AL
HATIF 7% HRB KA A2 B E LB HIC W TORR
#%, 72/84kV AEROXIA™GIS ®BHFE - i FHE A, KON
SBBIF T E DX AEROXIA™GIS I2 oW Tk~ 3,

2. BARBERAADEE

BAE, MHHROSFH A7) —GISICfEAShTWB A
2%, BREETALTvERANTHTA(7 VA=t
(C4-FN) &) o ol Rilsh s, 7vERALH R,
ks - BRI RS 1N B 2SI BR IR (L R %A 1 L R
THY, iz, BEMEOBREDPTERITIEEIN TR,
—77, BRERTAEZT7 v RRANLH AL T2 R
HTI3% 2500, BREHPHEEE VBRI BTN
RETHD, MiHRES—R—F0H5H, Uik, KvER
BHICEE T 288005, BRI AR ERL, BA
SIS DA ADHT, HikD 7o DB LD,
GISELToEM Eodity, ThbtEEEMGISSE AT
AL L COMGMEREL 7 — 7 MW RE & 2, 2 oM RHC
W BB EERLEOKIGEDS RN EETHE, K21
AT EICHEE LIFRETADENRE L CGHATES
HAFEFE (N,), CO, % (0,) 0 3FBICRESNG,
K471, NoZEELLRATATHEY,

3. 72/84 kV AEROXIA™GIS DRA%

3.1 BRA

72/84 kV AEROXIA™GISIZiZ, FoA =7 2@ML 7,
FoA4x71%, BIRTIE, V7L —2AEREET - KEE
EADIFRMEICHEE S H2HDD, EERV L —ARRE
LTHESN TS 1970 ~ 1980 EUTHI A S -4
GISLIZIFFUAIE LD, — T, AFEPH RO
TXOREIF R B, ERAREERIIORT,

R2. 7ODEHZEMELIEREEREAELLT-AEROXIA™GIS|TEA
FIEET A RREDRY A

Criteria for narrowing down gases applicable to AEROXIA™ series GIS

BEEAE BRI BNREDH

LA EBICRRBOETOARE 8,568
®iR25 CTRik 189

AV Y BBIENRED BN (CIPBreaEal) 149
EMRCERMEL N 69

BRI - BRIGEDHZ TR 50

A IS EDFMD R TR 20
PR R RE=1 9
FFSAOERICES 3

H—RYZ2—hrJILORRICEIRY 2 8RB BRFERKE

%% % SPECIAL REPORTS

3.2 72/84 kV AEROXIA™GIS | i A L f Feffi

FS54T71%, SFsH AR THuG MRS DS 1/3 FLER 1272
BTEn, MG HER T 27 DI BB AR E {72 B
HERHB, D, P4 T7RE FIcB» bR
] 250, S O SR E Y O B L E S AL
Ml AT L T o Blia A L, HasaiE Lz,

321 SEESEFOXHIREEGEERE DR

MR F A 27 2T 5720, FI4 7 #fufk
AL OH L O HE SN TH D, 22T, BTITRT
¢ 30 mm D 5 B EARL ¢ 90 mm D B 2 D [FAl i
MfEE7T IV EHWT, Fo4 17 OB E 2 S L
70, REHSORLZZ3MBEOT L =y LG E T
ROMEM, KETRF T RoMfifga—T40 7% EL 7%
EEELEARZHARL ZhZnicdLTCEA OV RAE
FE, BHEAA > OV AEHE, FAFEIEEZ M 2 K52
fiotze B21%, HEMEMHIRAEICH TS50 %HIEE
(E50) 2B IE IS LIc B L 7o fE e R &, BfiEmE

3. 72/84 kV AEROXIA™ GIS DEMRE (1%
Rated specifications of 72/84 kV AEROXIA™ series GIS
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Structure of experimental model and high-voltage electrode with
insulating coating
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Dependence of 50% breakdown electric field on electrode surface
conditions
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Structure of earthing switch for suction arc extinguishing type GIS

=4. 72/84 kV HIHAGIS &£72/84 kV AEROXIA™ GIS D EEES

Comparison of external size and installation area of 72/84 kV GIS using
SF¢ gas and 72/84 kV AEROXIA™ series GIS
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Japan's first 72/84 kV GIS using natural origin gas
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Structure of development model of 550/420 kV AEROXIA™ series GIS
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Rated specifications of 550/420 kV AEROXIA™ series gas-insulated
busbar (GIB) in development
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