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(G

The maximum system voltage °

The neutral earthing mode °

The earth fault clearing conditions °

P RER AR VAT EFES Ur-ph

The rated voltage (Ur) of a phase-to-earth surge arrester

shall never be lower than 75 % of the maximum phase-to-

phase voltage of the network (Um)

= Ur-ph = 0.75 X Um

FH R A B AR A RS Ur-ne
The rated voltage (Ur) of a neutral-to-earth surge

arrester shall never be lower than 55 % of the maximum

phase-to-phase voltage of the network (Um) ;

= Ur-ne = 0.55 X Um

R

The maximum energy amount which may be injected °
» Under external lightning conditions °

» Under internal switching conditions °

11



5~ Iﬁi%ﬁlf?%*’ﬁﬁ Up

® The protective level (Up) of a surge arrester shall

6 ~

always be below 70 % of the lightning voltage impulse

withstand of the equipment to be protected (Uw)
=2 Up = 0.70 X Uw
BEER T

® The surge arresters always have to be installed as close

7~

as possible to the equipment to be protected °

$F A 1

® The ohmic value of the common earth used for both the

8-

surge arresters and the equipment to be protected shall be

as low as possible -

=Rl

® The line and earth connection leads of a surge arrester

0 -~

shall be as short and straight as possible e

SR Sk El S
E‘E‘I'IE'E—I‘-ET

® The cross section of the connection leads of a surge

10 ~

arrester must be calculated from the short circuit power

available at the erection point °

REEH ElfJﬁaﬁ;*s%F%‘?‘?r

® VWhenever a surge counter is used, the surge arrester has to be

fitted with an insulating pedestal and the cable between the

12



|14

surge arrester and the surge counter has to be 7so/ated-

BEFHY 6 S 2

(PR 30 2 FAREVA L FI )

1~

BT = > [

A gapless metal oxide surge arrester 1S a passive
component which cannot not operate s But it may not protect

if not properly selected and/or installed -

BESEEMY = > [ 3

The response time of a gapless metal oxide surge arrester
is only a few nanoseconds : Often, the distance to the

equipment to be protected is just too large°

B RS TR & => 38

Generally a surge arrester is not a sacrificial device ;
It is able to operate many times with a full

reversibility -

BT CRESI SR EES = > 8

The voltage rating of a surge arrester is determined also
from other features of the network ; For the same system
voltage, the rated voltage required for the surge

arresters may then be in a wide range of values °

13
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S EESE DD pU B S RS T (ML Y B
=> 53

® The residual voltage of a surge arrester still increases
with the current flowing ;5 7herefore, a significant margin
must be kept between the protective level of the surge

arrester and the lightning impulse withstand level of the

equipment to be protected °

%?’élﬁﬁ@?(Polymer)

- RAPpE

i)
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© EPR: LM CHET MR
® EPDM: = 7 4T 144%--EPR =2 f?ﬁﬁ‘f{z[ifl@%ﬁ?a . @;}%??]E“Ejﬁ&;%glfjﬁ y
R -
® PolyDiMethylSiloxane (PDMS) @ = PIELFy& Sk ; A a7V
Silicone Rubber F/BHIFA4TE » BIHT IRV BGITR] - IFHITR 597
<R AR T e R ST B =
RTV : Room Temperature Vulcanizing
HTV : High Temperature Vulcanizing

LSR : Liquid Silicone Rubber

14



s %ﬁ%ﬁ@%‘

1~ R @ F R WPOGRER KB 2 - WIEARS Y SN S
FE R POpi g I o 1R (P R

2~ PRVH T CUR VR e (R 1 PR 100-120C il
PP L E SR 140-150°C T R B (R F ISPt

3 FHELEE [ A P TR R - R R B
T T TR R
4~ FAPIRERR T AEOS A PRI R I §
OG- I » Y T AN S PR RS o R
Y EPDM % Silicone rubber it * b=t » #5115 'ﬁﬁfl¢ “Hl
R IR A P

— ~ EPDM vs Silicone Rubber

1~ (80 ol RESZI FHE T EGEZET %] Silicone rubber iV
[*20 2 GERLA Si-0 ATRYpY > 21 F ”Jj"egquﬁ[ﬂ:, SR f;&%‘{pﬁ
Bl 5 ) EPDM = GERLE C-C 2Ry pY » g Spli s e 2t - it 7R
FPBFRIER AR P BPDM TSR 2 iR R ¢

=

r;.

SRR e

(CH, - CH,) - (CH - CH,) - ?H - CH, -

CH = CH - CH,

%\'82 Silicone rubber q%\'91 EPDM

15



2 ~ GLER-RI PG PRI ¢ i 3T O R S IR -
EIRL348 kI > [f] Silicone rubber [z GEGEGHF=EIRL 445 kI > iy
SR IE ARSI E S AR 2R > pAhE EPDM U
G- EIRL 348 kI o [ SHS SR AIRGTRS > ] EPDM 2 =
Gl P A E ?*E"';ﬁifkfk IR FLEABSTPI (|10 ~ 11)

Chemical bond Energy (kJ per mole)
—SI—0— 445
(Silicone rubber Backbone)

—C—C— _ 348
(EPDM and Epoxies Backbone)
Energy of UV radiation (300 nm) 398

H3 0 G YR O PR R

10 ~ 11 EPDM 32 A o astiept o % gt
g

3 PRI ¢ T 12 F1 EPDM 3 FTRL AR T 4 F BpVTTY
i LB 1 By <O o Ty 13 RL EPDM 2 7 W BR
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hydrophebic MORE LESS hydrophilic
HYDROPHOBIC HYDROPHOBIC

CRITICAL SURFACE TENSION (dynes/cm)

I D

0 10 20 30 40 50
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SILICONES —>.
EPRS .'_E

EPOXIES ;E
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clean fog fest

xpol luted specimen
% identical
% EPDM and SR

withstand

Y -
flashover ‘ ‘ , ‘ ‘ ‘ EPDM

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
ESDD in mg/cm2

16 SRR

» T/#4¥%8 (Silicone Rubber )V
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i

RTV : Room Temperature Vulcanizing
HTV : High Temperature Vulcanizing
LSR : Liquid Silicone Rubber
P (G R A PR B R SR
AP EIR A4

Q%‘l'173HTV [ﬁ[l81RTV&LSR
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Vulcanisation . ) )
Temperature 20...100°C 90...140°C 130...160°C
Process

Viscosity < 30000 mPas < 150°000 mPas 35...45 Mooney

hollow core e tension/suspen-
insulators sion insulators
tension/ suspen- compact line
sion insulators arrangements
Processes MV-equipment
used for railway insu-
lators
hollow core
insulators
surge arrester
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