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Downsizing of Surge Arresters by Operating Voltage Improvement of ZnO Elements
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Continuous efforts have been made to downsize surge arresters.

Engineers have been endeavoring to increase the operating voltage

of the ZnO elements of surge arresters, in order to make the surge arresters more compact by reducing the number of ZnO elements.
Toshiba has succeeded in developing new ZnO elements that have a higher operating voltage.  As a result, surge arresters for distribution-
class equipment, transmission lines, and gas-insulated switchgears (GIS) can be significantly downsized.
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Improvement of operating voltage of ZnO elements
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Scheme of improvement of operating voltage of ZnO elements by
improvement of microstructure
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Homogenization of endothermic temperature distribution of ZnO
elements
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Improvement of thermal stability with respect to operating voltage
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Downsized lightning arrester for pole transformers
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Installed transmission line arrester
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Internal structure of surge arrester for 800 kV GIS

ZnO HTFDEFEER LIC K DB ERD/NEL

(1 i EENEZE OB XS o6 #E1L,
AN (REST I 35 738 FH IR X0 25088 T 45 %) , L OV
AL (A UCE R T17 %K) BAFEHTE 2,

(2) FREHE  SKOCEFRNT % o 722 I 5 HH S
Y=V OREHENC LD, FTOREEHI %L T
WHIETRE L 2 o 70 F 72, BRI ESR T O R et
% FP S % RRE A ik Bk (1,000 BE ) 12 B W CTHiER
BILOBIMIBOLNT, tToradatiigziolL
ZHERR L 720

(3) = ANF—iitw AR5 M LT66M] D
IANVF—=RFEALTD, ZTOHROEMHEERE F O H#
i BB FVINEE W IR LB 2B I § 2 2 & 7 S BRI 22
EERE, THeBELFROI L2 MR L7,

4 HEHE

WEE LR OBAENN & LCId, ZnO FEF D FEALHAM 12 X
0 HETE B /N - BRRAL AT HE A, PAHEZE o 1) b R A AR
DBEANR=ZADPEB ENT WD, 5, B b BEERD
NI R D B LB, ZnO FEF RN L% BiR
L72B5E % D BEMETH 5,

X

(1) #HeGA, 1320, BEEROEMREL. 2L ¥ a—. 43, 6, 1988, p.18 - 20.

(2) TImai, T. et al. Development of High Gradient ZnO Nonlinear Resistors
and Their Application to Surge Arresters. IEEE Trans. PD. 13, 4,
1997, p.1182 - 1187.

3 LT, AT A GRS & R L 7B B RS ZnO % T
HEL¥a—. 57, 10, 2002, p.58 - 61.

4)  RHEFSE, IHh. BT AV F =% A3 2 ERHLK ZnO # 70O H
5. 2I3Iv A, 34, 3, 1999, p.156.

5 WREFZA, (320, “800kV GISHETE # O BHIE". “FH 15 FERFEREE K
£. iR, 2003-03, 6-249.

g
=
&

L FF ANDOH Hideyasu

W AT a4 e LYy e SR 0. MEE LT
IV FT O - WIS BRI Iv 7 A HEEH.
Hamakawasaki Operations

I\ TEER KOMATSU Katsuaki
WY AT LA WG TS BB IH. R BORA -
FFEIC S, BAFAREH.

Hamakawasaki Operations

LA &% YAMAMOTO Hiroyoshi, D.Sc
BV AT LA JRIIG Ly 7V —7 &, i, b

EROBF - MR, BAFEARA.

| ] Hamakawasaki Operations

69




