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HIGH SPEED TRANSFER SWITCH WITH 50 kA AND 50 kV RATINGS:

W A. Reass, R. J. t(aslK, and W A ‘NI!CS

Las Alamos Nallonai booralory, Lcs ,i!amcs, fILl 3 ;5.15

ABSTRACT

ThIS paDer gives lhe mqcnamcal aeslcjn and eiec:rlcal

Dararnelers of a pneumaucally ocmra~od Iransfer swIIcn. This
aeslgn IS used 10 swdcn 3-secana 50. kA r urrent pulses, and
,S eaSIIy Upabld Of 75 kA ooera[ion (2 I :(1’” /:!): ‘wllh waler-

Coolecl versions ca~ade of 29 kA conunuobsly A!ttrouqn f,le

S“.VIIL5 IS nal SpI?C:f I~IIY (lI_E4gned 10 make or ~re~k 50 kA, :[ :s

Oroviced wlIh aux; hary E:karll!e arcing contacts ,.wnlcr make
firs: ana break :asl) The ~rc:ng conlac:s navo proven tbelr

~nlbe n ~rolec:lnq :he main ewc!rodes qven unryer rerlellhve

50 <AI ‘aIJI1 corclllons Incluaea :n II:IS Drmsr?n!alion ,wIII te

:PP ,esults Of ex!enswe Ille !es!lng and assormterl cnlonn,

INTRO!3UCTION
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Test Results & Parameters

Slallc breanuown voltaqe tests wllh ,?lr Indicate a
maxlmurn usable voilaqe Ot anoul Ij5 kv aS snown in Fig.

2, Allhouqh Ihm curv~ IS not ideally hnear, lhm may be due 10

Ihe unusual qeomelrles causing Iiold Qnhancornent al hlghor
voltnqes. Contact r~slsmnce measuras 6 ,i\l and repetmva

operallon ,ndlcales Ihls low loss, Elec:rode Iemperalure after
n fuIl day of oDerallon ( 1 shoul O mlnules) wllh !’7’ of 3.5 < 1[)’

rqacnes aOOUI 3(3”C, Atter lh9 mmal success uwnq Ihm swllch

(Photo 1) ,ns an isolahon d~wce bolw~~n a 50 kA barie~
bank and J dc vacuum Irrlerrupter, Ih@ LOJ Ahmos deslqn

loom ch,.~w to further charnclpnze IhIS swdch Tnstmq 10 ovor

50.000 ocwrrnlmns was 10 rlnlmmme IIS Suda!xlfy 10 mplmm
commrwchl( vncuum ccmlac!nrs as ccld SWI’LhO!l Tnhle 1
qwf?s a brlrd sumrrwrry I!ldicallng Ihm swllche$ sullilbdlly m a
cf)l(j ~wllcf’r
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Ul+(]l<,l<lwr, ‘., $,1’,,,,. ., ,’, ”’,7,,,,, caused no damage lo the main electrodes. Atter repair of the

—. control room tlmlny Chass, InspectIon of the swItctI showed

:I_:!._ i :..._ ! ::i-”:..:!:- ““! _-.’! ihc? damage localized on the auxlilary arc electrodes. The

.... ,S . . . . . .

Fig. 2.

TABLE 1

ITEM VALIJE

-——— .—

Openlng Ttme .lOmS

Cioslng Trme 45mS

Maximum Current 75kA pulse
20kA CW

(water cooled)

Maxlrnurn Voltaqe 65kV
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of frack marks In Fig. 6., but our fingerprints aro clearly visible:. ;.
0 !!) ,, WI . (fram disassembly) on the sides.

COMPARISON
TO VACUUM
CON TACTOR—.——

I/lo of conlac!or

(60 -110 ,(!/)

Similar la contactor

Slightly slower

Belter

Belter

Life
Operatlnq

T8mperalure

LI!e !esllng

Tested 1065,000 Belter

30”C Butler ( t 60”C)

was to detormlne unusual ar unforeseen

break) at the 10 kA and 2@ kA feveis shows nO burn(ng

on the Multllam !ouvers. At the 30 kA level (20 test cycles)

there was a suffic~en! voltage drop through !he auxiliary arc

electrodes 10 cause burning al louvers on closlng (Fig, 6),

The con!acf bounce ~mpaLJnds this s,iuation, parting at

50kA (clean opening) caused httle damage. Before final dls-

assemoly, even though the switch was heawly contarr!nated

wtth metallic ash, !he switch still held otf 65 kV! Nate the lack

Fly. 3,

Fig, 4$,



Fig. 5.
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Fig> 6.


