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1 2230661 ELECTRI CAL SURGE ARRESTER/ DI YERTER:FI-ELD OF THE
TNVENTI ON Thi's invention concerns inprovenent's i'n or Y&l ating to el ectrical
surge arresters, also known as 5 diverters, as used particularly in

el ectrical power generation and distribution systems ‘for the saf and}a

of atnospherically-induced surges, arising fromlightning s TO‘
exanpl e, and over-vol tages caused by swi tching operations. 10

BACKGROUND OF THE | NVENTI ON Di scl osed in our British Patent Application No.
2188199 is a pol ymer housed solid-state surge arrester which represents W

[

consi der abl e departure fEGECTRECADNNSBRGEOARR ed arresters of
old and is 15 finding substantial comrercial success. Thi s

arrester, which was devel oped fromthe arrester that is disclosed in our y
British Patent No. 2073965 conprises an elongate core constituted,
preferably, by&fas : URNEAL QN 7zi nc oxi de varistor blocks and 20.
electrically- conduct i ve heat si nk/ spacer bl ocks jn face-to-facg contact

between first and setdfd tEIVRNEICR| (ERBCEXBS, (IPRNAYENANES)| obks €Kcased

within arigid ela%n.%gmto elec%rrgé)arfesduzr'gl‘glar leg‘ééfsc,s a égr]lm bOQgEd to

5 diverters, as used particularly in electrical power

éeneration and distribution systems for the safe

handling of atmospherically induced surges, arising

 from lightning strikes for example, and over-voltages
caused by switching operations.
10 BACKGROUND OF THE:INVENTION
Disclosed J.n our British Patent Application No.
2188199_ is é polymer housed solid-state surge arrester
which represents a considerable departure from the
conventional porcela:i.rt housed arresters of old and is
15 finding substantial commerciai success. This
arrester, which was developed from the arrester that
is disclosed in our British Patent No. 2073965,
comprises an elongate core constituted, preferably, by Lﬂ
a distributed array of zinc oxide varistor blocks and
20 . electrically-conductive heat sink/spacer blocks in

face-to-face contact between first ahd second terminal

blocks and with the said blocks encased within a rigid



t 7 peripheral surfaces of the bl ocks, and a shedded outer housing for said
core conprising a sleeve of polyneric heat-shrink material or elastoneric
material 5 shrunk or released tightly onto said core with a weat her- proof
seal ant between the core and the heat- shrink or elastoneric material or
conprising in-situ noulded synthetic plastics material. The heat

si nk/ spacer bl ocks are not essential to thg arrester 10 of our British
Pat ent~-: Application No. 2188199 abovenenti oned but provi de advant ageous

vol t ag¥ gr adi ngsleslL t bEr FolindtoFcedb Hilgdd ¢l sosVindtdrid e Boha@sietoand
are preferred for this reason. As described in GB 2188199, the surge
arrester 15 - tthe eparipherhdseshrfares wf ytheoblbdksabland pdyshedlded
strength since its construction is based upon a core forned of ceramc

vari stor bl ockuter mbousling hfor- saiidk/ cpre ecdrpailadngncasalagwehi nfa
.reinforced plastics shell which is bonded to the surfaces of the 20

bl ocks. The varelymeriedherttrshrink spaterial cexselaptonenigematipsinlel y
secured in face-to-face contact by use of _electrically conductive_ adhesives
whi ch adds 2o tFREWNG s redeaset htdghtp¥ cOREC - sajsbcicaxey Mithendi oned
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construction shrink or elastomeric material or comprising in-situ
moulded  synthetic plastics material. - = The heat
w sink/spacer blbcks-are“not essential to the arrester
10 of our British Patent Application No. 2188199
abovementioned but provide advantageous voltage
grading and thermal distribution effects y@thin the

. arrester and are preferred for this reason. |
As described in GB 2188199, the surge arrester
15 therein disclosed has very congiderable physical
strength since its construction is based upon a core
formed of deramic varistor blocks and'metallig%hggt-
sink/spacer blocks engased within a reinforced
ot ‘plastics shell which is bonded to the surfaces of the
20 blocks. The varistor and:heat-sink/spacer blocks can
- even be. adhesively secured in face-to~face contact by
use of electrically conductive adhesives which adds to
the physical strength of the core. Specifically
mentioned in GB 2188199 is an improvement which can be
25 obtained in the dressing of power distribution poles

by virtue of using surge arresters of the construction
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~ 3 therein described; by virtue of the great physical strength of the surge
arresters per se, stand-off support insulators, which were conventionally
required to be provided in order to ensure that  the 5 conventi onal
porcel ain arrester was not physically | oaded, can be di spensed with | eading
to a nore cost effective, nore readily installed, and aesthetically and
environnental |y nore acceptabl e instalgation. The polyneric surge arrester
di sclosed in GB 10 2188199 is inherently well adapted to utiIizatioQ;?s a
di stributi : an -fgﬁgJ | L Z¢ fr Vard bl ock¥® and
other lim ?g?lé%%gﬁhg/%' |l§eadt'edg¥£u§ﬁcontl n%gdett:}tﬁ?l ??aeﬁtonﬁ%*éi'g%]ge si ze
porcel ai n hopsefaeh' &5t elthd OlsuYgR! | APrékesssab®t bel, hiflndSofgvol tage .
applications. Such |arge porcelain arresters, wherein the arrester
conponent s QﬁPp&fﬁ{:ed iwid bl atersheddddi ghr colerten hevaveatdwm@Dly W th an
inert gas filling and with el aborate bl ow out nmechani sns provided to
protect theragquesédr tagdersprexpdedi ia Mirdexietdr ensuae, thate the
di sadvant ageous for a variety of reasons, nanely they are expensive to
manuf ach ur ecandenbionalt hpgrcalaindifirester wmas t nagspphysicallyheir
utilization site and are prone to damage both during transportation and in
their subseloadeder cam de dhspensed wWithdilepddng: t® 8 MeXe| CaAY require

the use of heavy liftin equi pnent _and r rope to . damm as
_effegtive,;ﬁ%reckegdiﬂy-instaiié%,[Ln -aestheticggly

and environmentally more acceptable installation.
| The . polymeric surge arrester -disclosed in GB <

10 2188199 is inherently well adapﬁed to utilization as a

distribution class arrester, and the available sizes

of varistor blocks and other'limitationszhéve;dictated

the continued utilization of large size porcelain

housed arresters for station class and other high
15 voltage applications. Such large porcelain arresters,

wherein the arrester components.é;e-seaied within a

shedded porcelain housing commonly with an inert gas

- £illing and with elaborate blow-out mechanisms

O

- provided to protect the arrester against explosive
20 _destruction, are disadvantageous for a variety of
reasons, namelj they are expensive to mahufacture'and
test, they are difficult to tramnsport to their
utilization site and are prone to damage both during
transportation and in their subsequent erection,_they

25 are difficult to install and require the use of heavy

lifting equipment and are prone. to damage as



abevenentioned, and they are inherently liable to the type of electrical
probl ens that the polyneric arrester of GB 2188199 avoids (e.g. internal
ionization | eading to degradation of internal 5 conponents). SUMVARY OF THE
| NVENTI ON The present invention resides in the realization that the great
physi cal strength of the polyneric surge arrester of GB 2188199 enabl es
such high voltage 10 arresters as station class arresters to be
constructed as a series parallel network off a plurality of individually

Loner 1701 (a0e afbeabedsihobls BRE RIS ARSI Binpe USRS °
2188199 I d | LCJ | bi
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furthermore is aptesiidi ci g8t %8 ar 9eg8as9nsUvL0eR] (@1 Cal 1)RLLAGA

distribution with mninmumradial voltage stress at 20 €l evated system

voltages correspaidditioh0 lleatBlnlysSchar JaedsL6idnt 0t aihLerdAal
paral | el network of such polyner housed surge arresters could readily neet
these requbrenesimponentBysic 'single unit polymeric housed surge
arresters having a rated voltage of 30 KV 25 rns for exanple can readily
be mat ched and SUMMARY OF [FHE:TNVENTION-ct the energy requirenents of "a

o "The present invention resides in the realization

that the great physical strength of the pol&meric

\ surge arrester of GB 2188199 enables such high voltage
10 arresters as station class arresters to be constructed -

as a series parallel network of a plurality of

individually lower voltage arresters of the type

described in GB 2188199. -Wheréas a singlé pdlirmer

housed surge arrester of the type described in GB

15 2188199 would have insufficient energy absorption

capability to meet the IEC line discharge requirements

for Class 1 through to Class 5 and furthermore js.not

sufficiently large to ensure good vertical voltage

distribution with minimum radial voltage stress at

20 elevated system voltages corresponding to line

discharge Classes 1 to 5; a series parallel network of

‘such polymer housed surge arresters could readily meet

these requirements. ' Basic single wunit polymeric

housed surge arresters having a rated voltage of 30 KV

25 rms for example can readily be matched and erected in

parallel to meet the energy requirements of a high



-~ 5 voltage systemand this parallel arrangenent can t'hensbe sertes
replicated in order to achieve the required voltage,rating for a given
transm ssion system For exanple, experinents that we have conducted have
shown 5 that for a 120 KV rated arrester suitable for a 132 KV
effectively earthed systemwith a |ine discharge performance of Cass 3, a
series parallel network of 30 KV rated_ polyneric housed arresters of
the kind described and clained in GB 2988199 woul d conprise four 10 .

series St agg 1 4% hs . hr‘,ﬁ‘e‘i a@alfe%%&l r ters The prgent
l[s r oades %‘?’és%h

i nvention, ini aspect, Provi dés a Fectrical

surge arrest g g?giggaﬁéﬂféw@aym'aba&e' tB08cH tevaqéﬂet jdgy of 15

120kV to 525 conprisin l'ura |ty of "serie -con ected

stages each Qbivaige ¥dXiig Seéraap! v?&ri tﬂr&ﬁsﬁi@&iéhcé k¥ tcfﬁgr
di stribution cl asﬁurge a$resfersdéionnect ed in parall e# V\Iletﬁﬁ each ot her by.

neans of et axamplennExperineris tinit W halis iddrnaidtuy Hhave siddssS Surge
arresters having a relatively low voltage rating of the order of 24kV to

36kV ald bei thatf forgaplieos Kwhirgtah simestest reanigtdbleonforyw a3 Kv ncl udi ng

arigid core conprising ceram c varistor blocks encased within a polyneric

housi ng, andeffestdiwéilychaagthed system with a 1line discharge
pérforniance of Class 3, a series parallel network of 30

KV rated polymeric. housed arresters of the kind

described and claimed in GB 2188199 would comprise four \J
10 . series stages each of three parallel connected
arresters.

The present invention, in its. broa‘de_st aspect, thus
provides a station class electrical surge arrester
having a relatively high voltage rating of the order of

15 120kV to 525kv, said arrester comprising a plurality of

series-connected stages each of which c,ompriseé a

. plurality of electrically matched distribution class
surge arresters connected in parallel with each other by -

means of metallic conductors, each of said distribution

20 . class surge arresters having a relatively low voltage.

rating of the order of 24kV. to 36kV and being of a

gapless, high physical strength cqnfigurat_ieﬁ including

a rigid core comprising ce_ramié varistor blocks. encased

within a polymeric housing, and corona discharge

25 . suppression means provided at the top of the arrester

and at the series interfaces of said plurality of
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25 suppre55|on means provlded at the top ef whe arr&ster sandsat the
series interfaces of said plurality of - 6 - series-connected stages.
According to a nore particul ar aspect of the present invention there is
provided a station class 5 - high voltgge el ectrical surge arrester
conprising a plurality of series-connect Stages each of which conprises a
plurality of electrically natched hi gh physi cal strength, polyneric type,
di st i bution cl $eFiassFamiackRd Srresters connected in paraIIeI Wi th

I\
rotal lfc mounting pﬁgfhrsqammltage 2 R 3#%%??:“3?%8%5%&9 bSss T ow
vol tage surge ap&a%h%g L ddhes G ORREHEYS 0 A6 BB M Mg LOr m

spaci ng apart fFom eac sai

class | ow vol taﬁ‘i égs%g ggglcg{ﬁ_réél 39 sEQi:' Q&%J; gcaé core

conprising vari st tern1na S, sal core b encl osed

within a reinf Ob%&aﬁw | oANG iR Hiridttted gitaddad Qwdn NBE Gyiperi ng,

the polyneric type 2 distribution class |ow voltage surge arresters
of each stage ea@hp&qnm ryplaghlytenodfl etécteichylgomaitetied, dniglend

term nal thereof to the electrically conductive nounting plate of the
respective stagphgsdcal strength, polymeric type, distribution class,
low voltage surge arresters connected in parallel with

10 . each other, each said stage comprising an electrically

g;; ' conductive metallic mounting plate to which the
plurality of distribution class low voltage surge
arresters in the respective stage are mounted with
unifbrm;spacing apart from each other, said polfmeric

15 - "type distribution class low voltage surge arresters
each comprising a solid cylindrical core comprising
varistor blocks and end terminals, said core being
enclosed within a reinforcing shell and housed witﬁin

a shedded polymeric housing, the polymér;gg type

26 distribution class low voltage surge arresters of each
stage each being physically and electrically coupled

at one end terminal thereof to the electrically
conductive mounting plate of the respective stage and

‘being upstanding therefrom for being physically and

25 -  electrically coupled at the opposite end terminal to
the electrically conductive mounting plate of the next

stage in the series, and a respective corona discharge



&

=bei ng upstanding therefrom for being physically and.2S s electricall y
coupled at the opposite end termnal to the electrically conductive
nmounting plate of the next stage in the series, ‘and a respective corona
di schar ge suppression ring el ectricalfy_connected to each of said
mounting plates that is between adjacent séries- connected stages of the

arrester and there bei.ng a_sai d _gor nacdi harge_su restsi on_ring at the
top of 5 SPRETESFAH e T 7B e e§1es Jblﬁ]fjt% € Eggcggflge %r?@g*’er m ght’
nore preferablLy.ga rJ 3 r4sSi Q. .varl st bl ocks
and torminal  BreBaouRtIRY, Blathe AT MR A e YTt

rei nforced pl ' t gl b EPeRELE-CL ) : ntiall .
I s bonded t(Fj) te%;ejh%gﬁg&ésr%ﬁgé%r gczdshé(/)\?at 39% %cks g$ﬁ%a%<| %Bg'lnﬁgsfhe V)
effective suppghly did ohes Erkiathiyd esuperés8dchOrifigi AtCehe TSI g a

sl eeve of polyneric heat-shrink material or elastoneric material shrunk or
15 5 rel eaghd argldigterqnto the core or conprising in-situ noul ded
synthetic plastics material. More particularly, and as described in
CB 2188199, each offhehdiseributdion cldassosunge axxesters sightimonre cl ass
surge arresters mght conprise an 20 el ongate cylindrical core, a
pol yneric sl eprefefradlyctedainl ¢gmprise aannglopgatencore memprisingvi ng
vé_ris,t_or blocks and terminal biocks encased within and
supported by a rigid shell of reinforced plastics
10 material which preferably (but not essentially) is \J
bonded to the peripheral surfaces_ of the blocks for
maximising the effective support and a shedded outer
housiﬁg for said.t':or_e comprising a sleeve of polymeric
heat-__-shrihk material or elastomeric material shrunk or
15 released tightly onto the core or. co_mprising in-situ
moulded synthe’tic plastics_ niater-ial.
More particularly, and as deScribed in GB
2188199, each of the relativei'y .loﬁ voltage_ rating
distribution class surge arrestérs might comprise an
20 elongate cylindrical core, a polymeric sleeve of
electrically insulating heat-shrink material having
integral sheds shrunk onto said core with a. weather-
proof sealant_ between the core surface and the heat-
shrunk sleeve so as to achieve a void free interface

25 ~ therebetween, and end caps capping the interface

between the core and the sleeve at both ends thereof
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fﬂtegral sheds shrunk onto said core with a weat her - pfoof sealaﬁt bet ween
the core surface and the:heat- shrunk sleeve so as to achieve a void free
interface 25 t her ebet'ween, and end caps capping the interface

bet ween the core and the sleeve at bot h—e@s_t her eof and with a

weat her - pr oof sealant betmeen the end caps and the heat - shrunk sl eeve so as

cy ?ESL el t or AL Ih B e talen ISR GOF | AL TeRE febbEnceiR ohy"SaBs.

bf ocker & Pl uralddy drlca}ﬁ"‘ild%h‘i‘?im@' <@ ISV L8 o @gﬁ%&e 3y

plurality of um ni um eat si nk/ spacer, ocks dls?rlbuted

to provide vol t%e@@ﬁt&ﬂfﬁﬁ@”&t@b@béﬁ@eéﬁ said €86+8 Vo8 singoRe Wi th

a predeternmined core [ength arcing distance, said varistor bI ocks %aw ng

netal lized el ecigyadarmic£ndtéentnalheiordk het deasd E&ﬂfeﬁlﬁéai'é/oﬁdﬁﬁaed by
nmeans of conductive. adhesive in physical and electrical 5 cont act

each case wth dbetddrguogaidnd tearmindl anbilioaks,ar i &t omp Inlradli tor aof
respective one of the other type bl ocks, and said term nal blocks, varistor
bl ocks and heat cytiriintier gl exird cmtdsiéaaiamg‘.swzahiwks and a plurality'

of chindricalu aluminium heat#sink/spacer blocks

distributed to provide voltage grading throughout the

10 length of the
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~rjgidly together in the core by means of a shell, of 10 glass reinforced
cured rigid epoxy resin material desirably, but not essentially, bonded to
the curved outer surfaces of the respective bl ocks w thout voids and gas
entrapnent and conveniently forned as a wapping or w nding upon the
pre-assenbl ed bl ocks of a 15 pre-pregecsheet or filamentary material.
Instead of a heat-shrink naterial outer hewsing, the relatively |ow voltage
rating surge arresters could be forned as af orenenti oned with el ast onet.ig
out er housi ngereewdsbed predetesminedr eorer langkhi arciog déstancﬁnulde8fp
plastics housings.  ~ The end cap arrangenent coul d be varied and the
al um ni um he@gidsivayigtarerbbpekkshaying metadikizad pleetredes PRde of a -

di ff terigl. Varjati ' Id_Iikew to. i gid shell
“and inits nBBfodaERS hAKEPNNSYE aarh RERESTERIY, BRBeXRA: AV: REShFoscn
[ tion, LOf the | ti NG 1 i ut i ki R f B
10" g st PEngERRaRrRbPey GAPHEREFS i B, Bl 2 eEREuEAen: o
h hi t T. i ' | at | : :
oroduced>as. PRASPEE.ITS oP Rl ad, yIFRC L' Bfesslalel ol €008 oB°T per

im;] series papgblflerNebdPikeof’ WUAKTOLC AT REPIEIVEAL oflbdBE beneequi red

other type blqcks; and“said terminal blocks, varistor

blocks and . heat shrink spacer.blocks.heing_:epained
rigidly togethei in the core by means of a shell of N
10 glass reinforced cured rigid epoxy resin material
desirably, but not.essentially, bonded to the curved
outer Surfaces of the respective blocks without voids
and gas entrapment and conveniently _ﬁbrmed as a
wrapping or wi#ding upon the pre-assembled-blocks of a
15 pre-preg sheet or filamentary material.
Instead of a heat-shrink material outer housing,
the relatively low voltage rating surge axresFers
could be. formed as aforementioned with eia;:im;;ic-
outer housings released onto their cores or with in- -
20 situ .moulded plastics housings. The end cap
arrangement could be varied and the aluminium heat-
sink/spacer blocks could be omitted or could be made
of a different material. Vériations couid likewise be.
made to the rigid shell and in its method of formation
25 without departure from the present in&entién, the

essence of the invention being in its utilization of a



ascor dance with the teachi ngs of the present invention to satisfy IEC 99-1
transm ssi.on |line dischatge classes. The tabulation is based on the use of
24 KV 10 rated polynmeric units. TABLE 1 ARRESTER LINE DI SCHARGE NO OF

24KV NO OF RATED CLASS UNITS I N PARALLEL VOLTAGE
PARALLEL UNITS I N 20 KV RMS_ Te)

SERI ES 120 3 3 - 5 192 3

3 S 40

360 4 h%g% strength'é%rqpture rather Egag3§n the paqpf%%fgé

4 18,456 19 The rated

vol tagez of I th& EWW &i“r zﬁ%cé\ l}:i'z%’ l?é:r%gt.l%'é! 2ct ed in order to neet the
requi red vol t age ratﬂh%gcﬁgﬂlgga{%{ %&R]{aﬁtcfg't ic':](g?i)lteo 214’ XY

| 41$aen
However, experience tes uni r nmost ‘conveni en??y wil |

be 24 KV, Sggséodﬁrffggg g%gvﬁﬁé\d Eeéﬁfépoaﬂ ggasak ERryC U Sland @

described in e series para | configufation of the

subj ect high vabhadtHatds A Huibd P b Bedltist Hatad11 1S hethndBRE Lo 9

pl ates which serve to provide the parallel :
polymeric arresters that might be required in
accordance with the teachings of the present invention
to satisfy IEC 99-1 transmission line discharge

- classes. The tabulation j.s--based on the use of 24 KV

10 rated polymeric units.
TABLE 1
15 - :
| ARRESTER| LINE DISCHARGE NO OF 24KV NO OF

RATED CLASS UNITS IN PARALLEL
VOLTAGE C . PARALLEL UNITS IN| -

20 KV RMS _ SERIES |
120 3 | 3 5
192 3 3 8
- 240 4 4 e 10,

25 | 360 4 4 15
432 4 4 18

W] 456 5. | 5 19

The rated voltages of the units in parallel can be

30 | selected in order tqnmeet the required voltage raﬁing
. and there ié no restriction to 24 KV units. However,
expetiénce dictates that unit ratings most
conveniently wili be 24 KV, 30KV or 36 .Kvl.and

corresponding polymeric arresters are described in GB



D connections of the plural series arrester stages, the nounting plates
desirably being generally circular and the unitary surge arresters making
up each series stage being uniformy arranged equi di stant from each ot her
around the nmounting plate so as to avoid 10 undesirable non-unifor

in the el ect
to ensure th

ric fields perneating the.a,gester environment in use.
at the voltage distribution

according to the present invention is within acceptable limts, the
physi cal di m23$8399.0f 15 the arrangement i's of pararipount inportance, ™ as

wll readily
consi dered t
systemvolta
gi ven arrang
it is desira
arresters be

be appreci ated by those possessed of rel evapt skil]s.
hat t fRSJisAiGDRamlehk %wﬁﬁgmmm P? &

B A Sl V46, LA Pl
WISty DEaBL ! SRR AULSle NELMIILPOLHIC e

r
arran a Clrcular arrangemne t he

tabul ati gn (-E%Wn%c%-)iq?{s‘)\ﬁfjeéhéﬁ- LHA 256208 TR eger %ic&%ﬂg%%ersc |

for maxi mum system vo

tages. ABLE 2 SYSTEM VOLTAGE NI"NMUM

M N. DI AVATERJtMHINS plates desiPabi9UNEiNg QehbralPy A £ ¥nd

Rl NG TUBE

10

15

20

the unitary surge arresters making ‘up each series
etage being uniformly arranged equidistant from each
other around the mounting plate - so as to avoid
undesirable non-uniformities in the electric fields
permeating the arrester environment in use. In order
to'ehsure that the veltage'distribuiionlof the eeries
parallel network aceordiné-to the.present inventipn is
within acceptable limits, the physical dimensions of
fhe_arrangement'iS'of;paramount importance, as will
readily be appreciated by those posseseed_of relevant
skills. It is considered that the dimensions of the
arrangement will be determined by-the.systeﬁ::%lézge
and the.relationship of electric field strength for a

given arfangement diameter above an earthed plane. As

mentioned above, it is desirable that the series

parallel network of polymeric strge arresters be

'arranged in a circular arrangement and the following

25

tabulation (Table 2) provides minimum arrangement

diameters determined for maximum system voltages.

mties
| n order

f the series parallel network

.u‘
It is

a 20
bove,

t er m ned
AVETER

ej &R IRSted by the .



UR TO 220 25 CM .. 4.0 CM 5 *UPsTO 4205 « S 20 CM
6.5 CM A further inportant consideration is the elimnation of corona.

di scharge at the top of the arrester and at the junction of each parallel
network of the series, and the 10 present invention proposes that this
requi renent be achi eved by use of suitable corona suppression neans, corona
rings, provided at the top of the arresten~gnd at each junction. The

di ameter of the corona rings is deternineé€§Y‘the junction vol tage though,
as a5 practical matter, it is conyen &G and effectlve to f|t t he
sane di aneter cpLoka-Linas fo -all iuynctl BRMSSE o corioas parallol nota or k.

Tabl e 2 above gf westigie vornaesn di fmmm:@fnfmmrl rmﬁhaé:ﬁﬁ&rtﬂ

used. The coronf gy Fafs My be sepiog mmmwmmmpdcéﬁoﬁﬂ
secured to the

preferably may }§
hereinafter in
confi gura®i on df
pl ate surface, ah o1y i L O —0r] |
nmounting plate formed at its outer C|rcunference |nte rally with a

radi ussed cor onadr fagtheg importantcaonsidegationis ﬁéﬂyﬁfﬁﬁﬁéoﬁrﬁﬁsters
in

corona discharge at the top of the arrester and at the

junction of each parallel network of the series, and the

L 10 present invéntion ‘proposes that this fequirement be
achieved by use of sﬁitable corona suppteSsioh means,

corona rings, provided at the top of the arrester and at

each jhnction. The diameter of the corona riﬁés is

" determined 'by the junction voltage 'thouéh,- as a

15 ~ practical matter, it is convenient and effective to fit

the same diameter corona rings to all jﬁnctions of a
series parallel network. Table 2 above givés the
minimum diameter of corona ring that shouldggg'gﬁed.
The corona rings may be separate structures adapted to
be secured to the periphery of the mountihg plates, or
alternafively and preferébly may be formed integrally.
with thé mounting platés. Described heréinéfter in
detail is an advantég’eous mounting platé cum COron.a' ring

configuration designed to encourage rainwater to flow




—~cach stage of the overall arrester is advantageously rotationally offset
fromthe arrangenent of the polyneric arresters in its neighbouring stage
or stages. By virtue of this arrangenent, not only is 10 t he assenbly
of the overall arrester facilitated since the polyneric arresters in the
various stages do not line up in the.ariﬁl direction of the arrester and
arrester-to-arrester couplings between T™he polyneric arresters are
obviated in favour of arrester-to- 15 nounting plate couplings -
only, but &ffo thee mpunting | pdase hsurfacem tHhisolcpnfiguratien ers ™t o
the coupling plates is facilitated by virtue of the nore distributed
connect i ons CORPTiRdNgnofy nAPVRWAFALY: deperding Ganigaly prangdngo

The nounting_plates_are thus seen as having the functions of (a) providing
for the int eP@B%ﬁecf?E‘ﬂe%f gthelt5o 9 ?Fc‘%a‘?"r"é%éee?%?ce ('&Ptelsra@lm ng a
fixed electrostatic acitance wi th_the nmounting plates of nei ghbouring X
st ages V\hichwlléﬁ 8v§%?§8@33 SSIPQGaF'§QQ5 - voltage gradi ng throughout the

overal| grrester. oiad LeaREGULENGE BRASplpAGHLEY LRI

equi librrum befween yneric arrest I'h each stage 5o 42 to avoid

any one of tRgcR! Wialgd! 6ESthES dvbAll SdABEsE4PM LY aHARkhRRLENS I Ve to

its fellows in the respective stage and, by virue of 1ts I nherent
rotationally offset from the arrangement of the

polymeric arresters in its neighbouring stage or
stages. By virtué of this a__rrati_gement, not only is
10 the assembly of the overall arrester facilitated since
the polymeric arresters in the vgribus. stages do not
line up in the ai:ial c@r_e_c_:_i:ion of the arrester and
arréster-to-&rrester _coup_lings between -‘the pély_meri‘c
arresters are obviated in favour of arrester-to-
15 mounting plate couplings on__ly,_ _ buﬁ al.s:o the
dissipation 6f heat from the polyme__r_:ic arresters into
the coupling plates is facil:-'.t_atlelcl. by .v:i-..rtue of the
more distz;ibuted :conneci_:ions of the pol;merlc
arresters to the mdunting plates. | _ o
20 The mounting plates are 'i:hus 'segﬁ' aé havirig the
functions of (a) providing .for the intercbnneétion_ of
the polymeric arresters, .(1_)) __p#qviding a .. fixed
electrostatic capacitance with the mounting plﬁtes of
neighbouring stagéé which is advéntageoﬁs as reéa;r:ds
25 voltage grading throughout the overall arrester, and

(c) providing a means of ‘achieving thermal equilibrium



D t enper at ur e- dependent resistance, giving rise to electrical
I mbal ance in the respective stage. Where the corona ring is forned
integrally with the nounting plate, the nounting plate also serves th

addi ti onal

under st.ood,

descrited wi t hPREWEEEn

function of providing the corona ring. 10 Furt her
features of the present invention are set,forth in the appended cl ains and
In order that they and the abovenentlong ‘Teatures m ght be wel
an exenpla&g enbodi nent of the |nvent|on wi ||l hereinafter

e podymeric azzestexsy iimg eqachisigge B @s to
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the corona ring is formed integrally with the mounting
plate, the mounting plate also serves the.additiqnal
function of providing the corona ring.

Further features of the present invention are set
forth in the appended claims and in orxder that they
and the abovementioned features might be well
understood, an exemplary embodiment of the invention
will hereinafter be described.with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

- Figure 1 shows an exemplary polymeric surge

" S5 L

- arrester in accordance with the teachings of our

British Patent Application No. 2188199 abovementioned;

Figure 2 shows a schematic side elevation view of

a 120 Kv station class surge arrester constructed in

accordance with the present invention as a series

- parallel network of a plurality of the surge arresters

of Figure 1;
Figure 3 is a perspective view showing one stage

of the surge arrester of Figure 2 and the mode of its



~.plate/corona ring configuration. Referring to Figure 1, shown therein
partly in sectional view and partly in side elevatignal viewis an.
exenplary surge arrester 1 according to the teachi ngs of GB 2188199
af or enent i oned. The surge 10 arrester 1 conprises netal oxide varistor
bl ocks 2, alum nium alloy heat sink/spacer blocks 3 and term nal bl ocks 4
structurally conbined within a gl ass-rlé&nforced plastics shell 5 which is
bonded to the outer cylindrical surfaces of the blocks 2,3 and 4-. 15 _The
vari stor bl cdimnéctimmitsiakjaparerstageks andterninal bl ocks 4 and the
gl ass reinforced plastics shell 5 constitute a unitary structural arrester
core of great phyBigustest4dngahdwil eaney herespachi acplayf and
respective blocks are held and preferably are 20 adhered by use of
sui t abl e corRRrtienabdide elevatier YieWsRf i Rreterred newRtinga)
contact without "air entrappent or_pl eed of plastics material . A heat -
shrink sl ee\RLIELR(FOXORA ARG CORERIYCRARIONt ornating greater and | esser
diameter_as shown_and wth th desj L. profiled to encourage
sheddi ng® of LESERLE] &
I nter-positioning,of a flui
bet ween t he heat - ?#??ﬁ?%#é
is free of

) 10
FMBODIMEN .
Oth e rester core with

t] eri o) t hat. interface
\?gﬁls ’f‘%g&éutﬁcsur?g%gég [ﬁ%terég&ree% er core
sectional view and partly in side elevational view is

. &
I

an exemplary surge . arrester 1 .according to the
teachings of GB 2188199 aforementioned. The surge

10 arrester 1 comprises metal oxide wvaristor blocks 2,
aluminium -alloy heat sink/spacer blocks 3 and terminal
blocks 4 structurally combined within a glass
reinforced plastics shell 5 whj.ch is bonded to the
outer . cylindrical surfaces.of the blocks 2,3 and 4.

15 The vari'étor blocks 2, hea'l_:' sink/spacer blocks 3,
| terminal blocks 4 and the glass réinforced plastics

shell 5 constitute a unitary structural arrester core

T »
N :

- of great physical strength wherein the facing surfaces

- of the respective blocks are held and preferably are o’
20 adhered by use of suitable conductive adhesive in face
to face physical and electrical contact without air
entrapment or bleed of plastics material.' A heat-
shrink sleeve 6 with integral sheds 7. of alternating
greater and lesser diameter as shown and with the
25 sheds desirably profiled to -encourage shedding of

surface moisture is shrunk about the arrester core '



veds or air entrapnment and cannot be ingressed by 5 " npissture. s ¢ °
Stainless steel end caps 8 are fitted to each end of the arrester with a

silicone rubber or like sealant 9 filling the spaces between the interior
of the end caps and the arrester core, f{and are retained by stainless steel
term nal assenblies 10 which are screw 10 t hreadedl y engaged with the

(g nal PLocke bt AL oy PLEY S or PrVGRN, BRBELE SR 1017,
ond €305 0121 MGk uAak UL Yl e BRI SRR BAE SR GS
avpl, he oo bl RTERY oot | e AT EReR0sh BN WRrAPd | i Y "
e et 01 0o YaLeg! e Dud e pangRET ckatnd? be, At 5g

resi stor ngteri amoidBarBeat sEALhIKsS S€¥E]1 Gend i lonlre FieweRaysheserNd
can be seal ed against the glass reinforced plastics shell 5 by nmeans of

“ Raychenferr] PPSef@2dfethantarrestennmpuith adsiiiconet heulsber oeal Bike
could be used for sealing the end caps 8 against. the polyneric heat shrink
mat eri al . Vari st sealahte9dbf brkingrhe spaces hetawdarbithel dnterior of the
eﬁd caps and the arrester core, and are retained by
stainless steel terminal assemblies 10 which are screw-
Y, 10 threadedly engaged with the terminal blocks 4 with seals
11 provided to prevent moisture ingress into the mated
screw threads. It is.. to be noted that | the ‘.skirt
portions of the end caps 8 terminate on a level with the
juncture between the resf:ective terminal block 4 and the
15 varistor Block 2 in contact therewith to avoid the
estéblishmeﬁt of vdltage gradients at thésé twé
positions which otherwise could détrimentallj affeét_ the
intervening dielectric material. e e
The metal oxide varistor Elocks 2 are commercially
20 available from Meidensha for example and preferébly will
coﬁprise zinc oxidé non-linear rgsistor material. Thé
heat-shrink sléeve 6 is available froﬁ Raychém énd can
be sealed against.the glass reinforced plastiés shell 5
by means of Raychen™ PPS 3022 sealant for.exémpie, and

25 ' the same sealant




[3

- Cylindrical formwth netallized alum niumcontacts on 5 their flat end
faces and with their circunferential curved surface,coated with an
electrically insulating material. The heat sink/spacer elenents are
preferably formed of alum niumor an alum niumalloy as cylinders of the
sanme di aneter as the varistor 10 val e?/bl ocks. The varistor val ve bl ocks
are provided in sufficient nunber t© gi e~the desired el ectrical resistance
characteristics for the arrester, and the heat sinks/spacers are provided

in suffici egduldmper dsed)i fier t B6abingsthe anduichps etagehgit théween Tis
15 termnals to enable it to withstand its rated voltage w thout arcing
and are di spolpunéeiicvheélitt Shriakveabéni&k.so as to grade the voltage drop

t hroughout the overall |length of the arrester. A range of
differently sizedamhdtdrf ralwet |Iblocks:daxescommoniyn arilahlesinur ge
arresters ranging from6 KV to 36 KV for exanple can thus be constructed in
accor dance @¥lindnicpli fierp Sétbfm#ghlbzﬁdsggw&nbl}mvﬁ%#ﬁﬁtﬁ hefnunber and
the distribution of the varistor blocks,k 2 and gl um ni um heat sink/spacer

bl ocks 3 sotheirxo fiat end £ces e@f&f hwathi fdedr ecigrumigyentiaber details

RRGERE S0 M RED T HELE I AT RO
.materia]_.. ~The heat sink/spacer elements are
.preferab]-.y formed of aluminiu.ﬁt or an aluminium alloy
‘as cylindexs of the same _diametet as the varistor

10 valve blocks. The varistor ‘valve blqcks .are provided
in sufficient number to give the desired electrical
résistance characte;:istics _ .for. the arrester, and the
heat éinks/spﬁéé:s_ are pz_:ovided“ in éi;ff:i_.cient numbexr
to give. the ati:és_ter a suffi.—cient length between -its

15 terminals to enable it to withstand its rated voltage

without arcing and are distributed' with the valve

Ry

blocks so as to grade the .vo._ltage- drop throughou;t the
overall 1length of the_. a:_::._'ester.. _ A ;:angﬂé 'of.
differently sized and di:_ﬁfe:erit_ly rated distribution -/
20 'clasé surge arresters __ranging from .6 KV tg 36 KV for
- example can thus be .corist:r;ucted' in accordance with_ the
principles .of Figure 1 simply by varyi—ng the nu_mber
and the distribution of the varistor blocks 2 and
aluminium heat sink/spacer blocks 3 .so_ as to vary the
25 lengt’h of the arrestér, and 'fﬁrther' | details in this

respect may be found in our British Patent application
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apreformed tube wthin which the val ve bl ocks, the termnal *bt ocks and the
heat sinks/spacers are assenbled 5 and potted wi.th synthetic resin
material, but it is preferred in accordance with the teachings of GB
2188199 to first assenble the val ve hljegeks, the term nal blocks and the
heat sinks/spacers in their desired arlgy‘ and then to wap a pre-preg
mat eri al corrprirgi ngzﬁgéggkn 10 I npregnated textile fabric or nmat of
fibraous reinfor ?hg al about the array with the array held in axial

®ssi d th ter.cuL resi ' 99, th
gﬁmg 3:‘ Otn hgnresi ﬁr,?g p’?éfé?égF%agP?‘ g%kgﬁsfﬁgrgrirglc{:?ﬂggdég %‘t’ﬁz%g%%eiiuree
. e ) g ._ . ' .
Che fini shed-art BFSFOriia "eube SAHLPNERHA il vhfde BBcRECCle
techni que of hetdERihilBEeEkS hridehy hedtesiARE?sPphbBrit 8r8 fsdd@S] ed

wrapping in a heat- shrink tape (e.g. a Mylar[err] tape), then heat-curing

the 20 5 resiagn@npotived | WitkMeynthdtic: tagsinHuateridls batndd tie
arrester core, the assenbly to the core of the outer housing of heat-shrink
mat eri al (sonetpp@ferrédrincdcordaneatwitir dhe diehehimgs ofl 6B 2188199

mechani cally rel eased el astoneric material or in-situ 25 moul ded
synt hetic - 46 firstiassembleatheivalve shhptks petherterminakdrlocks i nk
aﬁd the heat sinks/spacers in their desired array and
then to wrap a pre-preg material 'compriéing' a resin
(L 10 impregnated textile fabric or mat of fibrous reinforcing
material about the array with the array held in axial
compression and thereafter cure the resin. As described
in GB 2188199, the curing of the resin is preferably
effected theﬁrmally under mould prez'5sure so as to ensure
15  that no voids or gaseous inclusions are present in the
finished arrester. Alternatively it may be effected by
the equivalent technique of helically wrapping the
arrester core with its pre-preg wrapping .in_g heat- |
shrink tape (e.g. a Mylar™ tape), then heat-curing the
20 resin and finally removing the tape. '
Having thus formed the arrester core, the aséémbly
to the core of the outer housing of heat-shrink material |
(sometimes referred to as heat-recoverable maiteria'.l) or

mechanically released elastomeric material or in-situ

25 moulded synthetic |




-~Sleeves with integral sheds which are suitable for this purpose are
avai | abl e from Raychem Lim ted and are the subject of Raychemis British
Patents 1,530,994 5 and 1,530,995 the discl osures whereof are

i ncorporated herein by way of reference. The heat-shrink material has
desirable anti-tracking and other ?Qsctrical properties which adapt it
to utilization as a high voltage el ect ak insul ator. A mastic seal ant
is 10 utilized within the heat-shrink sleeve to ensure that the interface
between the guken hasebpdadf Neatashsimplentvrttdr.and Heatr eshirdhked ol

pl astics shell of the arrester core is void free and inpervious to.noisture
penetrati on sleevesndvitich imtsigralseshads iwhiaibsoaté switabld| €ofer om .
Raychem Linited. As an alternative to heat-shrink material, an el astoneric
mat eri al suchhis FRDipase sarec@waildide fmmesawphemcduﬂ.mmdusad t he
core being forced into the sleeve or the el astomer sleeve being
nechanlcalIyasgpﬁhﬁeéubaecﬁn9¢08é6€be@ﬁ§oBE@tistha§§ﬂ§Said5ﬁﬁeﬁ9ﬁe|ng

rel eased so as to elastlcally contract into ti ht en agenent with the core
surface, 5a aBgt hePgPo8PS §€§I5&?°18F€F@§aﬂp QéaFFg nFH§PPﬁP$PFace

bet ween t he ﬁore an the g meL .slegve.

I C rub
sl eeves wi t h*PRE&Er sxe ﬁfﬁnﬁﬁallgﬁ¥e FP%H?EE&F %é ch are
suitable foryLais dOeUél&oa%exe ALELNe Rl Yy 1 8a OUbBheHOUR 2859

properties which adapt it to utilization as a high
voltagé electrical insulator. A mast_:i.c sealant is

10 utilized within the heat-shrink sleeve to ensure that

| the interface between the outer housing of heat shrink

material and the _reiﬁforced, plasticéi shell .of the

arrester core is void free and impervious to moisture

'penetration etc., and such mastic.ﬁséalant is élso

15 available from Raychem Limited. As an alternative to

heat-shrink material, an elastomeric material such as

_EPDM or szllcone rubber for example could be used, the

| core being forced into the sleeve or the ela;toher
sleeve being mechanically expanded,and_introduced onto -

20 the core and then being released so as to elastically

| contréct inﬁo tight engagement with the coré surface,

a weatherproof _sealant_ prefejably ‘sealing the

_in#erfacé between the core and thé_élastomer sleeve.

Synthetic rubber type EPDM sleeves.with integral sheds

25 are available from GEC-Henley which are suitable for

this purpose. Alternatively, the outer housing could



-=20 - be noul ded onto the prefornmed arrester core. As conpared to an
equi val ent conventional porcel ain housed surge arrester, a surge arrester
constructed in accordance with the teachings of Figure 5 1 has the
significant advantage of displaying a non- explosive failure node and
affords yet further advantages in that it is |light weight, weighing only
around half as nuch as a conventional ar .er, and yet is very strong and
robust and is resistant to 10 . damage through vandali sm and i nproper

handl¥ng and i peupghiaeketntl HnE TRAIdrMER0ldricdtley aRtskd per vi ous to

noi sture ingress.

previ ously unexpl ai agd f@c’bﬂl%a@&dof tonvent i ivaleatar ifivsrcond Il have -
resulted 15

wi thin the arrgsieelaiaduhbaged r sditgengastepteher ca Wewige narestet he

el ectri cal

ext er nal

of gas

or

(and nost pro

I't has only fairly recently been appreciated that sone

ably did result) fromthe effects of ionization

conductivity of the varistor elenents. These effects are
exacer bat ed bycbhstmuetedcdnoaconrstamce witth thehde2Chimgs asft &Figurel by

at nospheric pollution which tends to increase the internal

el ectrical 5strdsdias) et égnificant advantage of dispdayingh@ ax@r-apnent

noi st ur e

the surge arrester of Figure 1 conpletely
obvi at es theseemﬁiﬂﬁﬁ%eofﬂﬁﬁiﬂ#ﬁicﬁ@@325andpoﬂégp§ﬂﬁ hdeted SurtRer
arresters.
| ower cost

10

15

20

25

advantages in that it is light “we weighing only
around half as much as a conventional arrester, and
yet is very strong and robust and is resistant to
damage throﬁgh vandalism and improper handling and is
unaffected by atmospheric pollutants and impervious to
moisture ingress. It has only fairly recently been
appreciated that some previously unexpiéined'faiiﬁres

of conventional surge arresters could have resulted

(and most probably did result) from the effects of

ionization within the arrester producing a reducing
atmosphere which increases the electrical conductivity
of the varistor elements. These effects are

exacerbated by the presence of moisture within the

arrester, and by external atmospheric pollution'which '

tends to increase the internal electrical strésSing of
the varistor elements. By avoiding the entrapment of
gas or moisture the surge arrester of 'Figufe 1

completely obviates these problems of conventional

- porcelain housed surge arresters. Moreover, the surge

-arrester of Figure 1 can be manufactured at lower cost

Mor eover, the surge arrester of Figurggﬁtcan he .manuf acj ured at
1 4



=t han a conventional porcelain housed surge arrester. It will have been

noted that the alum nium bl ocks 3 have been referred to in the foregoi ng as
‘heat sinks/spacers.. This is because the blocks 3 do in 5 fact perform
two essential functions. Firstly they serve as heat sinks within the
arrester which operate to safeguard the structural integrity of the
arrester core by provision of substan®jal. thermal sinks at the faces of the
vari stor blocks 2, and secondly they 10 serve to elongate the arrester; so
as to achi ethahha cefivenedonali pordeininchousednssairgel arrbateiron, the glass
reinforced plastics shell 5 serves the dual functions of providing for the
structural integfitt widl hawveabeest aotedr thassshpl plaminiusobdecksng as a 15-

thermal barrier. As will be appreciated by those skilled in the art, in
t he short - cBrchavef dean creferred the dne forageingi &g cherf every
arrester is unavoidably liable to fail in this potentially npst hazardous

node) whi chshpkedspasersnl y THisa 5 aPFFBHSEO theyf bhogkeord Wt a circuit
breaker _trips in the_associ ated se%ower

e e B H O e ge&m;gaﬂﬁigman ot current
oo g W L UEERIA AR o B gAY vt
housing of 4 @pafe?;rtfa%. %he flé%cf.ﬂél iﬁ@&&kﬂ?{z of the arrester
core by provision of substantial fhermal sinks at the

faces of the v_ari-.stgx_:_'. blocks 2, and secondly they

10 sexve to elongate the arrester so as to achieve the
required arcing distance. In similar fashion, the

glass reinforced plastics shell 5 "serves the dual

fnnctj.ons_ of providing for the structural integ:_:ity of

. the arrester core assembly and also serving as a

15 thermal barrier. As will be appreciated by those
skj.lled in the art, in the _short—c_ir_cu___it' failure mode

of the arrester (and statistically every arrester is
unavoidably liable to f_a_il in this. _pot_entiallyh‘. mﬁét

hazardous mode)- whiclr_x' would last only for a fraction o/

20 of a second until a circuit breaker trips in the

| associa.te_d power _systen_t, a very high transient current

would flow through the arrester with the generation in
con_sequen_t:e of temperatures of the order of 2000°C

_ with_i.r_:. the arrester core; the glass = reinforced

25 plastics shell serves to protect the polym_e_ric outer

"housing _of' the arrester from this transient



tamperature extreme thereby ensuring the structural integrity of the
arrester throughout and after the duration of the transient. A convent.i onal
por cel ai n housed arrester would nost likely shatter explosively 5 as a
result of such a transient condition. The surge arrester of Figure 1 is
achi eving increasing penetration in the distribution class surge arrester
mar ket where, as descri bed above, it haéZﬁansiderable advant ages over a
conventional porcelain 10 housed arrester. However, as aforenmentioned,

[t has’ not _beaikyS0pK efle Al tIBIE thibcSHy! i Une Okt 2Beural

appl i cations porcel al n oused arresteT relgns suprene

irrespective OfnidgrStPNide CRAL bt Y theerghontd shdad@ydAdehe The 15-

present invention provides a breakthrough for the polynmeric arrester of

Figure 1, and dwra€ioh! o tHONELansieAtar r estesvantiomal hpogablaial our
British Patent Application No. 2188199, into the higher voltage

arrester narkeiouéd arrest8efl eouildg mdst Hlkply sRatbér ekploatvelyanyi ng
drawi ngs, there is schematically shown therein an exenplary 120 KV station
cl ass surde arassaered@dltnoficsuchaactranshenhecpnditioninvention, the -
arrester conprising four 30 KV stages connected.in series and 25 _ each
stage conprising t HFke 3supge araxresterofof hFigure 1 is achieving
incieasing penetration in the distribution class surge
arrester market where, as described above, it has
;:' considerable advantages over a conventional porcelain
10 housed arrester. However, as aforementioned, it has
not  been regarded as inherently suited to higher
voltage applications- where the porcelain housed
- arrester reigns supreme irrespective of its
significaht and widely recognized disadvantages. The
15 - present invention provides a - breakthrough- for the
- polymeric arrester of Figure 1, and for similarly

constructed arresters within the ambit of our Britis
eyl

-

Patent ' Application No. 2188199, into the higher
A voltage-arrestér market.

20 - Referring to Figure 2 of the accompanying

- drawings, there is schematically shown therein an
exemplary 120 KV station class surge arrester 20 in

- accordance with the present invention, the arrester
comprising four 30 KV stages connected in series and

25 each stage comprising three 30 KV arresters of i:he

-kind 'discloséd and claimed in our British Patent



«Kkind disclosed and clainmed in our British Patent, Application No. 2188199
and exenplified by Figure 1 of the acconpanying draw ngs connected in
parallel. The four stages of the arrester are designated I, II, Il and IV
in Figure 2 and each stage conprises three 5 polynmeric arresters 21
nmounted symmetrically and equidistantly from one another around the
peri phery of a circular frustoconical oiiyhnti ng plate 22 forned as shown in
nore detail in Figures 4A and 4B and gavy gauge al um ni-um or al um ni,um

alloy for exanple d IR Pnath |k RO AADE DY le TIvé
arcing di st)a%% lefcar]'tgisosn a'c'hcaplo yrregr)i C arérkes r : wﬁ&&{ﬂ% lgagyfthe
vertical di L SAERFLAGES cofh8Btel® 138 P a1ETIES | e i N
accordance vq\;l‘tt Cﬁ@é&{(\ 2a |¢1 'o? F'}'g r'ecc2, o% Gg 2188%99. A _coronaeri ng 23

15  forned fgu¥ egEadéy of the hReestBynbired dddidindted” 1, 10y ovifled at the
top of each stage of "the arrester 20 for the elimnation of corona .

di scharge efdirtt gv tie piguird 0p aid esch sagwacompiisesi thiddgh
voltage installations being per se known though not in the 20 manner of
t he pregent polnanéribe. - aArésberser Rilnamoundieds h@ymmatayi dad Iiyr ovardkd at t he
top of the arrester 20 and the assenbl ed structure stands upon a base 25.
The preci se sawidigtaniydiron epe|anathey areund the pexiphery rofigs 23
is susceptible to_variation

'a circular frustoconical mounting plate 22 formed as
shown in more detail in Figures 4A ‘and 4B and of
~heavy gauge aluminium orx aluminium. alloy for example \J
10 and dimensioned- in accordance with Table 2. The
arcing distance across each polymeric arrester 21,
~ that is to say the vertical distance between its end
caps, might be ' 380‘ mm (15 ins) in accordance with the
teaching of Figure 2 of GB 2188199. A corona ring 23
15 formed i_nte_gra-ll,y. with _tﬁe- mounting - plate 22 is
provided at the top of -eaéh ‘stage- of the arrester 20
for the elimination of corona discharge effectg, the
provision of such corona - rings in high voltage
- installations .being per se known though not in the
20 manner of the present invention. A line terminal (not
shown) may -be -provi_ded at- the top of the arrester 20
and the assembled structure stands upon a base 25.
. The precise form of the mounting plates 22 and of
the corona rings 23 is suscéptible "to - variation
25 depending upon the intended application,  for example

as to whether the arrester is for indoor or outdoor



25 dependi ng upon the intended application, for exanple as to whether the
arrester is for indoor or, outdoor use. In indoor applications the-
nmounting plates can sinply be flat «circular plates, but for outdoor
applications there should for exanple be provision for drainage and to
ensure that ice does not tend to build 5 up within the arrester and in

t hese situations annul ar nounting pIaLes:gth} be provided. The corona
rings 23 could be fornmed integrally with the nmounting plates or could be

separ%—t e add- UStT uiﬁ“&?\ﬁooﬁ %ﬁ%dﬁt% 4§h§h91‘€!uhtﬂg.n s%éléz/e%éﬁf erred

10 form of a conbi ned noun corona rin In the

series parall g ge r O PR @@_ﬁwng Fi Sk €S 3. As
shown the m)u(ralét! _glgl at?% ?‘?ﬁs an upvvard!%l shed, lﬁustocon?ca?ggﬁape
desi gned to f agidisicaa ol -tHdrdfsHould reo R Vet fipVd S tHieow! & £6h for
configuration i's used outside in the weather and nerges at its external

peri phery snmoeiddihddd Qridecdrengire sthidicicofdéde wot orend ity B3ildi nce
t he individual polyneric surge arresters of Figure 1 will, by virtue of the
20 i ncl isat iup wiftHire therdrresipéntand 2in behede asiianh tiorsicdnraliaro "an
I nclined surface, appropriately shaped washers (which advantageously coul d
be forned int egnaiting' phatés mighti e Proeided! | BFbeutddronal rings
- 23 ‘could be formed integrally with the mounting plates
or could be separate add-on structures.
k..« Figures 4A and 4B show the presently preferred
10 form of a combined mounting plate and corona ring as
utilized in the series parallel  surge arrester
- configuration shown in Figures 2 and 3. As shown the
mounting plate 22 has an upwardly dished,
_frustoconical shape designed to facilitate run-off of
15 rainwater when the arrester configuration is used
outside in the weather and merges at its external
periphery smoothly into the arcuate surface of =t_4,._he
corona ring 23. Since the individual polymeric surge
arresters of Figure 1 will, by virtue of the
20 inclination of the mounting plate 22, be attached at
each end to an 'inciined surface, appropriately shaped
washers (which advantageously could be formed
integrally with the mounting plate) will be utilized
to ensure that the individual surge arresters mount to
25 their mounting plates ina proper orientation.

The series parallel arrangement of Figures 2 and



~t0 ensure that the individual surge arresters nount to 25 their

plates in a proper orientation.
2 and- 3, and simlar series parallel
present invention which utilize a plurality of

mount i ng
The series parallel ,arrangenment of Figures
arrangenents in accordance with the
relatively | ow voltage

rating polyneric arresters to forma relatively high voltage arrester

has many significant advantages annnﬁég;mbich are the follow ng: -

overall system voltage and energy requirenent can be accommbdat ed usin

10.
needed -
i ndi vi dual

site wth nanual

single unitratigky- similQrSeraSsidn’ abhph1061 eShptafigénbRtaSs¢nb! ed
: | abour only Tequired and no lifting equipnent

atkerdahices withaliif préseierinesntion WiseRr hedligesat e as
conponents to be assenbled on site thereby avoiding

transport at plardlity of selativélyedowpraidiagd yratimgupbdymeriei th
conventi onal

t he

transportation and erection 20 - manufacturing tine, in terns of

handl i n§ anhasemanyy signifdnant %@vmm%dawm%owbéphi aTRotbed

arresters

10

15

20

25

following:

any overall system voltage and energy requirement

- can be accommodated using a single unit rating

the series parallel arrestér can be assembled on
site with manual labour only required and no
lifting equipment needed |

the series parallel arrester can be transported
to site as individual componehts.tq be 5§sembled
on_'éite _thereby avoiding the transportation
difficulties previously -encountered with

conventional high voltage arresters

~the strength of the_'individual polymeric

arresters virtually eliminates any risk of. damage
during transportation and erection

manufacturing time, in terms of  handling and

housed arresters

type testing need only be carried out at highest

duty (Class 5)

problems of internal ionization leading to

degradaﬁion of the varistoi elements are

testing, is reduced as compared with porcelain .

5
any

gga

hi gh voltage arresters - the strength of the individual-
pol yneri c apreessesrsyita Ukdiny &l relativelunhighsiwodtagenagresterng

-«



P type testing need only he carried out at highest duty (Cass 5) 25 -
problens of internal i.onization |eading to degradation of the
varistor elenents are el imnated - problens relating to system
short circuit currents (i.e. pressure relief capability) are elimnated 5
- achieves nore efficient <coolin of wvaristor elenments -

additional grading capacitances orf e conponents are easily added at
apprapri ate stages 10 - ‘one size of varistor elenent can cover al

system vol t ages angh gria®eed nost -manuf acturers currently use at |east three
different sizes) - only sinple test equipnment is required during

commi ssi oni ng- t estréblems? PeslatiagAC s DEystem shok€Stcigeuiw th
output as for a single unit arrester, nanmely 30 to 40 KV) - | ow
wei ght construct i emrreestsicedl . ¢ hepressureof ralipedr icapalsitkitgtur axeand t he
arrester can be nounted directly on the transfornmer tank or cable 20
end seal i ng supporeliminatedture can be easily uprated or dowrated if
system - achieves more efficient cooling ‘of varistor
elements
- . additional grading capacitances or other
components are easily added at appropriate
stages
10 - one size of varistor element can cover all system
voltages and duties (most manufacturers currently
use at least three different sizes)
- only simplé test equipment is required ‘during
. commissioning tests (i.e. a portable AC or DC
15 : test . set with output as for a single unit
arrester, namely 30 to 40 KV)
- low . weight construction reduces the _cost ,of
supporting structures and the arrester can be
A mounted directly on the transformer tank or cable
20 . end sealing supporting structure
- . can. be easily uprated or downrated if system
voltage is changed
- _reduces customer’s storage and stock problems in
that only one size of arrester unit is required

25 for all situations

- eliminatés the risk of incorrect'assembly



-yvol tage i s changed - reduces custoner's 3storage-and st ock pftobl ens in
that only one size of arrester unit is required 25 for all
situations - elimnates the risk of incorrect assenbly - service
performance can easily be visually itored in contrast to the

situation with porcelain housed arresters’- eart hquake response

superior to porcel aé.é}:v5ce5. gla%r.r']fo%'m? 'ééref:kﬁrse%\é‘i'i t%et h%i%iﬁswapﬁﬁ

the rigid internal "constrtuct 0 e polyneric arrester unr

eadi | be a ec 1ho : ofL.re ant s dqes nd
readily be appr 'g@gﬁé&afé& 56 PesnRsRedt Okd efRY .fgltx@g%ﬁ R

experience, the 0 advant ages which are not [1sted 1Tn any

particul ar order .r¢Resedih hised Wstagtdas | Nprovenent over conventional
hi gh voltage arresters. The present invention having been described by

reference to a par tdaptifusdodiaspdnset supéride Mo porsdbei aged that
the invention is not restricted to the enbodi nent described and that many
nmodi fi Gati ons and \exredters awingodsi btlre wilbwo mtaste pand uthef nmoigidie broad
ambit of the invention which is to construct a high voltage surge arrester
as a series parall dintarnal comstougtionppefsithe pollymestia amfeskayner
housed | ow )
units.
"As will readily be appreciated by those possessed of
relevant knowledge and  experience,  the above
10 - advantages which are not listed in any particular \J
order represent a very substantial improvement over
conventional high voltage arresters.
The present invention having been described by
reference to a particular embodiment, it is to be
15 appreciated that the invention is not restricted to
‘the embodiment described and that many modifications
and variations are possible without departure from the
broad ambit of the invention which is to construct a
high wvoltage surge arrester as a series parallel
20 network comprising a plurality of polymer housed low
voltage arresters such as are described and claimed in =
our British Patent Application No. 2188199 for
example. = Whilst it is preferred to make use of
polymeric surge arresters in accordance with our

25 British Patent Application No. 2188199 . in the

practice of the present invention, any




vel tage arresters such as are described and clainmed in our British Patent
Application No.. 2188199 for exanple. VWhilst it is preferred to nmake
use of polyneric surge arresters in.accordance with our 25 British
Pat ent Application No. 2188199 in the practice of the present

I nvention, any ot her polyneric surge arrester denonstrating simlar
properties of |ight weight and high phy@&nl _strength could alternatively
be used. For exanple, whilst the polyneric surge arrester 5 specifically

described i guhell idd BBl ENbubgR! Ealdib DacAdbRBEER tihgP AhaIAd f or

t he purposes of the présent i1Invention on account of its oufstanding

physi cal strepgbpeRitdes dfesl | weight hafid PR GR! phersdlceQ! 'dtingth
performance, we are aware of the surge 10 arrester proposal that is
descri bed in toukdt alteinativedySbeambedn accordance with which the

vari stor blocks are retained in face-to-face contact wth each other and
with term nal bl ocFerbexawple ofwhilst atkat poyymenicngucger \drmpster
synthetic. resin 15 material. Wilst we have to date conducted no tests
to deternbne apsebfinahly cdesonidednain ect¥ quBridishdeBatieénty in US.
Patent No. 4656555 is capable of achieving a _surge arrester having

sufficient phippdircatdosndicr 128819 pig ppyefesredndox dhentPULRRERS on, it

of the present invention on account of its outstanding

physical strength properties coupled with superlative

Ke’ electrical performance, we are aware of the surge
10 arrester proposal that is described in US Patent No.
4656555 and in accordance with which the varistor

blocks are retained in face-to-face contact with each

other and with terminal blocks by means of a
filamentary winding carrying a synthetic resin

15 material. Whilst we have to date conducted no tests

to determine whether such a constructional technigue

as is described in US Patent No. 4656555 is cgp;}gg.eh_of

achieving a surge arrester having sufficient phyéical

XV‘ strength for the purposes of the present invention, it
20 is conceivable that it does or could be modified to do

so and accordingly it is regarded as being within the

ambit of the present invention to construct a series

parallel type surge arrester from polymeric surge

arresters as described in US Patent No. 4656555 or

25 substantially as therein described presuming that i:h_ey

have sﬁfficiént physical strength. We are aware



.20 i s conceivable that it does or could be nodified to do so and
accordingly it is regarded as being wwthin the anbit, of the present

i nvention to construct a series parallel type surge arrester from pol yneric
surge arresters as described in US Patent No. 4656555 or 25 substantial ly
as therein described presumi ng that they have sufficient physical

strength. W are aware furthernﬁEéﬁqL a very recent proposal to
construct a polyneric surge arrester as specifically described in our

British Pat ti : 8 <§§§P t : t onlngﬂﬁ
spring mashggé ﬁ@?&g§@1ﬁ¥1{$$e%%r%%§§Pﬁ I :géﬁkf?febgéggﬁeg$ barlstor

bl ocks and bBQyﬂéEibSb%&dg af%ééﬁékté&“%ﬁécffﬂéépﬂgrHés&?ﬂﬁééngnarOund t he -
vari stor block™ stack and between the vari'stor | oC stack and the

encasing  reakn Brifeho Rty BESLEd4t For'f RODI RYBBNYY wRbbpt Werhave 10
to date conducted no tests on such an arrester construction it

woul d be poshebl tnterpssiticiiing af espeingn washersstbaetwdem ahea series
paral |l el arrester configuration in accordance with the present invention so
| ong as5suf terménalpiblaicks andehgehstCkSOftVﬂrxﬁtQStblocbaldnﬂe
attained. the provision of a-thin tubular elastomerlc membrane
'ardund -the  varistor block stack and between- the
varistor block  stack and  the . encasing resin-
. impregnated glass fibre wrapping~and, Whilstﬁwé have
10 to date conducted .no -tésts on such -an arrester
,cpnstrﬁction ‘it would be p0séib1e to use such an
arrester in the construction of 'a series parallel
_arresﬁer configuratibn.in accordance-with}the.present
_ invention so long as sufficient.physical7strengﬁh in

15 the arrester could be attained.



-=30 - CLAIMS: 1. A station class electrical surge’arrestet hdving'a"

L]
[ ] 1
’

rel atively high voltage rating of the order of 120kV to 525kV, said
arrester conprising a plurality of 5 seri es- connectred stages—each—of

whi ch conprises a plurality of electrical B(jm‘_ched dllm '@Hﬂ w:ﬂmﬁiﬁ lic

conductors, each of said distribution class surge arresteks

relatively 10 | ow vol tage rating of the order of 24kV to 36kV and.

bei ng=of a gapk@gms: high physical strength configuration |nclud|ng a
rigid core coinTSTﬁg'EETﬁﬁTE'varlstor bl ocks encased within a polyneric

surge arresters connected in parallel with each other

* housi ng, and corona di-scharge suppression neans 15

.provided at the top

of the arrester and at the series interfaces of said plurality of
seri es-connect edlst agasstationAcitst electaricald anirge arrester WavETicer as

clained in claiml1l, wherein said distribution class 20

surge arresters

each have an el oagmedatiwvelyohjpghsvajtagei xabingl of kshermkrder mhal2dkwcks
encased within a rigid shell of reinforced plastic material, and said core

i's encased withi

5

10

oa %3fkNed seddy nerresterccomprising a plurabity of-
series-connected stages each of which comprises a
élurality of electrically matched distribution class
surge arresters connected in parallel with each other
by means of metallic conductors, each of éaid_
distribution class surge arresters having a relatively
low voltage rating of the order of 24kV to 36kV and
beiné of a Jgapless, high physical  strength
confiquration including a rigid core - comprising

ceramic varistor blocks encased within a polymeric

" housing, and corona discharge suppression means

15

20

provided at the top of the arrester and at the series
interfaces of said plurality of seriesecggpggted

stages.

2. A station class electrical surge arrester as
claimed in claim 1, wherein said distribution class
surge arresters each have an elongate core comprising
varistor blocks and terminal blocks encased within a
rigid shell of reinforced plastic material, and said

¢core is encased within a shedded polymeric outer



en ° . L4
[ ]

. ) : ; : . . [ L * . . -
=housi ng. 3. A station class electrical surge-“arrestersas *claimed in claim
1, wherein said distribution class surge arresters each have an el ongate

core conprising 5 vari stor bl ocks_and termn within a
rigid shell of reinforced plastic mated hl_which Thllm IE (!‘mmrﬁun
peri pheral surfaces of the blocks, and said core i3 encase hi*n a
shedded pol ymi{dtfsﬂ?{} housi ng. 10 4, A station class electrical
surge arrester claimed in claim?2 or 3, wherein said rigid shell of -
reinforced plastic material conprises a filanentary or ‘sheet carrier of v
uncured plastic material wound or w apped about said bl ocks and

subsequent |y @u ed.Algtationd. cladssteledrit&bS sﬂy_?a I agdbstd-geagr I est er
as clainmed in any one of clains 1 to 4, wherein said varistor blocks are
met al oxi de varlisimed binckiaif 1, /whexeinnsalidssliataribniteian A Pss arrester
as claimed in claim5, wherein said netal oxide is zinc 20 oxi de. 7.

A station cl aﬁl@%@n’ﬂ%ﬁteﬁlrw@rhw éan alongabe ¢orersepnprisingne of
clainms 1 to 6, wherein the cores _of said distribution class surge arresters

furthe® conpr VAF¥EAT PIRFKEHBRE brERABadi blocks @ncGased (within a-

rigid shel;_l. of reinforced plastic material which is

‘bonded to the peripheral surfaces of the blocks, and
said core is encased within a shedded polymeric outer

housing.

10 4. A station class electrical surge arrester as
claimed in claim 2 or 3, wherein said rigid shell of
reinforced plastic material comprises a filamentary or
sheet carrier of uncured plastic material wound or

wrapped about said blocks and subsequently cured.

15 5. A station class electrical surge arrester as

claimed in any one of claims 1 to 4 . Wherein said

varistor blocks are metal oxide varistor blocks. o/
6. A st_ation class electrical surge arrester as
- claimed in claim 5, wherein said metal oxide is zinc

20 oxide.

7. A station class electrical surge arrester as



varistor blocks. 5 8. A station class el ect ri cal sur e a as
clainmed in any one of clains ‘1 to 7, wherein said polm‘ﬁ ““ﬁh@\“
conpri ses heat-shrink materi al shrunk onto said omerlc
mat eri al rel eased onto said core, or pLag'Qg material ol 8ed in 10 -

situ on said core. 9. A station class electrical surge arrester as

clai ned 0 any Qo ghed! £ 1ng e e Wl £AG & BRI 30 LS cegaReCt ed

st ages. COI’TpI’I ses a p ura Ity of Sal UtIOI’l C| ass surge arresters

mounted 15 &f eeh&ucaaiytfﬂbaeiahl Qilavaé hsaagl caf?ésé&éﬂe%ar%ﬁbai lic
nounting plates di sposed generally parallel to each other. A station

cl ass el ectri calcompebsdrhesat esmﬁ/ebacaedbuackbaa&senmeéal #igh €he
nounting plates are 20 circular and the plurality of distribution

class surge arresdeiston bhotkstage are uniformy spaced apart from each
other circunferentially of said nounting plates. 11. A station class
el ectrical surge arrester as claimed in claim9 or 10, wherein the
plurality of distribution class surge arresters in each stage are

ci rcunf er®enti al 18- of fRetstatiion esdass t eleabricalal $Uyge arresyier as

distribution class surge arresters of the_or each ) )
claimed in any one of claims 1 to 7, wherein said

polymeric housing comprises heat-shrink material
shrunk onto said core, or elastomeric  material
B released onto said core, or plastic material molded in

10 situ on said core.

9. A station class electrical surge arrester as
claimed in any one of claims 1 to 8, wherein eadh of
‘said series-connected stages comprises a plurality of
said distribution class surge arresters mounted
15 electrically in parallel with each other between
metallic mounting plates disposed generally _gﬁ_a{ra&lel

. to each other.

10. A station class electrical surge arrester as
.claimed in claim 9, wherein said mounting plates are
20 circular and thé plurality of distribution class surge
arresters in each stage are uniformly spaced apart
from each other circumferentially of said mounting

-plates.



~~ next adjoining stage. 12. A station class electrical surge arr
claimed in claim9 or 10 or 11, wherein said coro mml m'mmt I’eSSI on

nmeans are forned integrally with 10 t he nount

station class electrical surge arreste s clained in cIa|m12 whereln t he
nounting plates have an upwar dl y d o frustoconl cal shape for
facilitating n-off of rainwater and,ne Its ext er nal
periphery int 5# r@%ﬁ%"%r%ﬁjeﬁ'ﬁFﬁg or%‘f‘?égﬁl m‘%uﬁﬁr ession

0" a0 coiaiRlat 3F cfaf' b R | £87 IPnBEETH Tnd pfufiTey | BTy OTC
drai nage of 294 str%ﬁﬁe;- ady @Hﬂ&@;&@é&&sa{ﬁcﬁg&ﬂlﬁggﬁa gthe

bui I d-up of ice w e arreste A station ass age
&
el ectri cal SUéﬂfcumféf:éﬁ%&ﬁilivogﬁféét“ﬁlﬂu Fi‘:é&ﬁééﬂ )td)fth%egiaiaﬁﬁ3966t ed

stages each of whi conpiises a plurality of electricall
matcheg,  high dﬂbﬁ&uﬁahnonstdlm surtfd YaeféStdyPeor 0thé bPUkhen Cl ass,
| ow vol tage surge 5 arresters connected in parallel with each other,

each sai d st agextoafijbindggastalgectri cally conductive netallic nounting
plate to which the pl urallty of di strlbutlon class | ow voltage surge
arresters |nthe :
'12. A station class electrical surge arrester as
claimed in claim 9 or 10 or 11, wherein said corona

discharge suppression means are formed integrally with ».J

10 the mounting plates.

13. A station class e_l_e'ctr-'ical surge arrester as
- elaimed in claim 12, 'wﬁérein' the mounting platé.s have
an  upwardly dished = frustoconical ' shape  for
facilitating run-off of rainwater and merging at its
15 = external pefiéh_ery- into an arcuate surface defining a
corona discharge sﬁp’pre_ssion ring. - . ah
14. A station class electrical surge arrester as
claimed in any one of claims 9 to 13 wherein said
mounting plates are annular to facilitate drainage of
20 . rainwater froin the arrester and to discduragé the

build-up of ice within the arrester.

15. A stat_ion class high voltage electrical surge



A OII.

respectlve stage are nounted with unlforn1spaC|ng 1 rom
each other, said polyneric type distribution '\m sur ge

arresters each conprising a solid cylindrical core yart st or
bl ocks and end term nals, said core bein closed within a relnforC|ng
shel |l and housed within 15 a shedde p"Tynerlc housi ng, the

polyneric type aiséstént icompilidtsing o3y pAuradd ttIGE sekdekstdntlectad)
st age; each being physically and electrically coupled at one end term nal

t her eé‘r to the edtages cakaghconduchicchiowwnpoigest eaof pllagalgétpecidsve
stage and 20 bei ng upstandi ng therefrom for being physically and

el ectrically coglestricahkiyoppmatcbedad thlghnalphvsubalelestremgtmy
conductive mounting plate of the_next stage in_the series, and a respective
corona di schar gé® %%%l%ﬁp?rnﬁléFEéPPFéapl9lé§ﬁmeéPHdVPété9§hSﬁrgES

said nounting plates that is bet n,adj acegﬁ ierl - connected stages of
the arrester an®UFRTELHR| Fgnnes F t‘;Br ARadiednHise eaph othezn eafY at
the top of the arrgester 16. A station_cla rester .as clalned
inclaimi5 whAiHd SEAR. SomPEESIRG! gansuéiﬁsﬁ‘g?saiﬁyngcpgdrl&ﬁw&

el Wt AR TRl cpikte LI ki SR T
dlstributlon class low voltage surge arresters in the
respective stage are mounted with uniform spacing

10 apart from each other, said. polymeric type
distribution class low voltage surge arresters each
comprising a solid cylindrical core comprising
varistor blocks and end terminals, said core being
enclosed within a reinforcing shell and housed within

15 a shedded polymeric  housing,  the  polymeric type
distribution class low voltage surge arresters of each
stage each being physically and electrically coupled
at one end terminal thereof to the elec@;}cglly
conductive mounting plate of the respective sf;;e-énd

W 20 being upstanding therefrom for being physically and

electrically céupled ét the opposite end terminal to
the electrically conductive mounting plate of the next
stage in the series, and a respective corona discharge
suppression ring electrically connected to each of
25 said mounting plates that is between adjacent series-
connected stages of the arrester and there being a

said corona discharge suppression ring at the top of

the arrester.



upwar dl y di shed f rust oconi cal shape for faC|I| ra|
and merging at its external periphery into an lﬁﬂ"ﬂ ﬁ flnlng a

nwat er

corona di scharge suppression ring. 10 L|on
arrester as clainmed in any one of .cl-ai 15 to_17, mhereln sai d nnuntlng
plates are annular to facilitate draina rainwater fromthe arr

‘and to di scourgge. tAhesQH{:[LLQn“pcﬂ icey gagpehn gri.ggtg{.r%%eglalﬁfg t'm

station class surge arres

as clal ne any one o | a

wherein the velilaagf 16 i fHepbihNafId c86£bnkS AkchR®ge Wippeded
525kV, while the voltage rating of the constituent dlstrlbutlon c

arresters is einy dfs iftrmdeintdgrdkly twifh said wélYEing p1dtestation -

class electrical surge arrester substantially as herein described with

reference to

10

15

20

Figures 2 to 4B of the acconpanyi ng draw ngs.

17. A station class surge arrester as claimed in

ester

A
tO
ass surge

claim 15 or 16, wherein the mounting plates have an’

upwardly dished frustoconical shape for facilitating
run-off of rainwater and merging at its external
periphery into an ‘arcuate surface defining a corona

discharge suppression ring.

18. A station class surge arrester as claimed in any
one of claims 15 to 17, wherein said mounting plates
are annular to facilitate drainage of rainwater from
the arrester and to discourage the build-up of ice

within the arrester.

19. A station class surge arrester as claimed ,in any
one of claims 15 to 18, wherein the véltage rating of

the arrester is of the order of 120kV to 525kV, while

the voltage rating of the constituent distribution

class surge arresters is only of the order of 24kV to

36kV.

20. A station class electrical -surge arrester

substantially as herein described with reference to
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gures 2 to 4B of the accompanying drawings




