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Abvtract—A Highspeed earthing swileh (SBER) i a per-
masently Jnstailed switching aPPArRLS i gas-fusudated metad
enelosed switchgesr (GISL A spring deive driven FISES has beuy
develnped and tested i or e-piise and three-phsse synthetie fest
clrentt. The HSES rajed veltuges of 245 5Y nad 300 KV, esabile 1o
performed dosing (uaking) operation on the peak valne of shost
elrcuit oncesot of 108 kA twice withont poed! g reginienance, This
Paper presents the maln tesk of un HSRS at application in 5,
design characteristics, and two F0frent fest provedures. Wide
searching thrvughunt stendacds wis made Gt oeder 1o o fine the
resn! sfalyy of ﬁm apgmeains.
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Single-nhase tests on a thres-pole switch may alao be mads,
provided it can be ghowo thar comdt tu:—ns of (9} are met, :—\,:T.di—
tionally, it can be shown that the severity of single-phase teste
i regard w the mechanical forees produced on each pole and
on the cperaring device are equal o or more severe than those
produced during a three-phase test.

Lab@i.'at vy Jimitation at the higher voltage may be such asto
est at catod voitage and rated cugrent extramely

*"wﬂt ‘\ svithetic making ceuit may be nsed under 111:*5&,
ciccumstances so as o produce the required t2st voliage from
one sapply and the raled roaking cuent from a sefond Supply.

Under cerain conditions, osts may be performed at a reduced
voltage. Tt must be shown that rednced woltage tests are notleas
severs than tesss at the proper voltages, as indleated in Table §
9L

However, when perfomm resis on HEES having
a high speed and consequen pro arcing fme, a re-
ducsd upp }w d ,nL?u can be usvd p POV d hc.t the ruaximum

P8 (5.',. W f i ‘ﬂ“ -E? i 1(’ 2.7 ms for 60 Hel

»\ mzans shall be provided of ca 'ﬂg, the intation of arcing
on clinsing &t the %rrne distancs a8 thal which would be attained
at the ampc* three phase or single phase test voltages. Thete
sheskd be no sigaificant distordon or ineruption of the making
current during the closioy pariod.

Therefors. the aonditions in accordancs with sort of tast belig
pexformed, single phase or fhoee- :'i"-;m* anel the type of dedve
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B. Pre Avcing Interval

The pre aming i:zt@wal is the time, during the ¢k
sFthe HIES, from the moment of breakdown acioss thc contact
gap o thﬂ touching of he ror[:zcts.

During pre arcing the HSES is electrodynamics
forces due te the current and 1o deterhs z'ating efferis dus 1o arc
v, 1o general. the corrent is composcd of the thres compe-

1 rasient paking corvesy (FEMCH

o and ac components of the short circuit current,

way ocour depending on the moment of
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The short citonis ruaking current shail be expressed as the max-
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Ma" tesl current for a single phase wesl, mnd skall be at lenst
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In order to obuain

Sonirement

combined from many different standards, the next procadors for
naking test of high-spesd sarthing switch has been cstablished.

opposite 1o
sarth rated

13 The phase of the HIES ander test, phase o
the driven pole, has been tested by phase o
voltage, 15 min a8 preconditioning iest.

n arder to measure pon simndianelly between poles cer-
wiinbey of no load operation was pﬁrio.,a?d Becauss
chanical connection betwzen poles. vary low and
less than .5 cyvoles time of non simultaneky bay been
found. Accowding o Table I, at a:ml*—:haa»’a et and i
value of non stpuiianeity test can be d_=‘-'1{* out at phase
1o earth st voltage, Lo, 300/ 8 = 173KV,

n the naxt stop pre awcing ges wore measieed
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e falmman, makimming, snd averag B
prcing time are higher than Lw = 318 ma.

&) 10 qbtain ‘chr.‘ se verity of the sngle-phase test with regard

i Lz"”\.

s precd il Lc‘Cﬂ pole an

3t the
hase prodaos =

during & thre

g pre feat i’C:’Jl 3, & olaking t2s

s oriet ,f
LIRS, .ab.w i
37.8 kA and reduc :

= e single-phase renkd ag in syndhetic tegt clrouit of
-é.p = 100 anr_‘. 98 Aowith mas vales 3*}.5 ka‘s 3

}r.: testing i’i:.-f:wa»

5y Vary wide additional tests alter the male test weare par-
s :ndmo ns after making sest, dl-
}a st v Mf*co 475

L

\,x‘tﬂ?’t""’ i DRENING

“ore and a‘f




BLaHC HIG

SYETTOTEDEN (AS-ENST LA

coorded during rhe making test of the FIAESR in three

B The HEES Making Tost in Threa-F *hase Svithetic Test
Civenit

L.q

AT cureent 1‘}0% )
wand cwrent of 40 KAy was tesied In the
I

The HSES rared voitage 24
and short fine with
phase svnthetic tost ciropit |
A test r\r‘wm was prepared ag i Fig, 4 hut with rest bush ngs
sastalied. Three phase test on the HSES in synthetio
test circuit was parformed at lockout, mintmam waorkis ng SES
248 density and minimam velue of the drive suipply volage,
The syrtherie test mothod used way a mirres.image of the
thiae ‘--mu— 5y 1tr1=fm bic K tas, Analogous o the three phase
swiks ;if‘ 2 apparaius, whers pwo syn-
a4y A symtietic make test was carried

i

Twosyathetic voltage sources ave nsed to generate the voltage
Betwesn the st pre uecing phas phases 2 and 3), and to gen-
cTaie e voltage to eanh for tha | tast pre arcing phase {;
At the moment of tha pie arc ng the corresponding med
are fivedd, creating a short circolt current path from the
tors to the short eircnit poirl. An aux ary breskoris s

g ey a-
witchad
short circuht

paraile] 1o the make gaps in arder to take svar the
cuerent. in th iy

s way extending the [ife of the gaps (121,
with :ﬂ.‘suL ated nontrsl potnt and first pols 1o
evere conditions were simulated in the
i test oircuit Hence, 2 pre test roagimum

s at pole with highost voltaze of 212 LV

king teat on

.ht H(}!

2
firnes on thres roles

vias porformed bwo times with
tnthe range of V1o 6.7
e Hme p J,u s‘\ vaiue of the making currens varied in

ont poles,

THGEAR )

One of
values A

The mal ded in the (hr2e poles, & B
and . Phase to wﬁ.h cl:asr-c ted “syothatic” volt
Hary conaucior 43 and reaur
Eh\, AEEe E— of the H5ES ¢ was mecorded whers
tof ,uf‘! Wi connection 1s shown.
".wc-r“‘ test. no foad operniion, and rosistance wERsUHNg
were porfonmed oo each pole alter tasr to PIOVE 8arvice oon-
ditions of complete Mo any dmegolurities have been
ferind Guring ehis tegis,

IV, CoNeLUSION

ar where earthing by mis-
ibly, instesd ordigary MES,
short elienit current has to
This device, with the nanwe @ bigh-speed earthing switch
{(FISES), is not defines untl now in any standard regarding ap-
phieation aim and testing procedures,

High-specd eorthing switch being ¢ installed o0 the jncoming
line in the bay, haz boen takey as tested apparaius. The apoa-
ratus is one ;mrt of newly developed metal enclosad SES £a8
insolatad switchgear f{;-b) for rated voltages 245 kv and 300
KV. The other rates of fhis GIS are: shote cirouis current peak
vitue/mis. 3 see of 100/40 kKA ard sormal continlous current
AT A,

A test unfl consiviing o

HEEs

aint of the GES swiche
take: on the *;L.p' Iy sida i very prob
switch with making capat :*x 081

e uged.

theee poles of the oue-phass enclosed

vag comnected H\,Lhm iy zr,;: thee on the conumon
deive. AR tﬂq:e were performad at lockout, minbmum
2 350 gns dapsd '.raum value of the drive supply
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motor dejve and speing. f’Ems g
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Oﬁeza.!o,a CONSisie o
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e ato-

tead” point wid second step where spring I8 roleased
m&rm?alv The spring relessing led to enou gb spes 2d of moving
contact o 2lose on tho peak value of sho ¢ :
vere dameage. Cpening operation has besn pert
By motor only.
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nthetio test
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2 J00 KV, ratad making current lﬂm A
CUITANT uf 30 BASZS was fest
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ities at these
Some st 21

eoull, To prove .,er"i,e condition of the fested apparatus, addi-
1 tesis alier making et wore performed. No any iregulor-
¢ found,

Frayel:

nificant observanor

tesis v
is have besn poirged

= The electromagnetic repulsion forces are funciion of the
peal: cument squared and coursed slow down effect on
mechanism at the mast cotical Boe interval, pre axe shornt-

ening. This effecrin full scale can notbe taken tnlo account
in any kind of shmulation n single-phasa syntheiic test ¢ir-
fut,

« Pre arcing time value measurad at pre .L"Qt has predom-
nant effect on the teat pasults. Pre areing dme should be
mensured ot maximen service voltage, Le., rated voliage
but guestion i at which conditions of the network,

= During the iwo making o35 previous measired pre arcing
fime should be seffled to the same or different value at each
test either i single oo three phase test cirouit. This fact and
coordinations batween oiher tosts parameters lke curreat
and test voliage bed the main npact on the behavior of
the tesred spparaiis.

» Tn be used as safe toll for “eperation under failure” or
“yoltage [ree proof” {1} can be very dublous task of this
apparaiug i1 GIS in service. Till now no evidence about
experience oa thus sort of application has been published.
Hence, high-spead ““Fhing{ gvaich -’H"?F?S\- in GIE should
found own place in the standards, The clsar aim of appb-
cation and fest procedures shionld be ysidc;aahea 0 avoid
sometimes free interpretation of these matiers made by

manufEoTers, users or laboratones.
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