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SUIITARY

An investigntion wos mnde into the -biiity of o 2004 Triple
Pole S.nton Rotory Switeh, fdmir. 1ty Tye. to eorry heavy frult
currents until they were clered by tkh- overlosd relooss of -
feoder breocker. The tests dezeribed in this report -~rc of the
nature of 2 'po' -~ Yno go' varicty, and wer:s nu-de with direct
currcent. The moximun soefe current w ¢ found to be of the order
of 10 0O00A nt 628v D.C. (closing

No attompt v mrde te strip ~nd incpcet the c-iteh betreun
tocto.
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AULT CARRYING CAPACITY — SANTON 2004 ﬁfﬁlmow A]IZ[R!.LTf

TYPS S7ITCH

1.  Introduction

This typo of switeh ic already 4n use in the service, normal
type tests having been sarried out undor E.I.2989. Tests to oxplore
the copaclity of the switeh to cnrry larse fault currents, untild
cleared by a feedor bresker, howsver, hed not been medo, This 1o of
groctor importinco, rnew thrt frult lovels in ships arc highor, ond it
bocame necessary to know i theze switches nzed fuse protoction.
Tests wore conducted, neings direct currcnt and wore ''itnosscd by
Mr. S.H. Werdell of ¥/171/S.

2. Reguircmoents

The meximm time of operation of ¢ focder breaker was glvon as
Cs258, end it 2o required to know the highcct curront that tuc
switch could be closed on, tnd corry for this period of timc. Tests
on a 440V c.c. suprly werc cclled for, but hoavy currcent supplios
wore not cvailnble. Dircet curvent was thorcefors used in
sccordonce with Paragroph 4(d) of the initicting memorandun, An
amondment to this cleuce roquircd de.c. tects to be conducted at ad
voltage oquivaleont to the peck cec. voltage of o 440V n.c. supply.

It was 2lso 1loid down that tho s—iteh cheuld be rototed 1000 times in
onch diroction on no locd, prior to the current testo.

3. Dosgerirntion of Siitch - ,

The Santon 2004 Triple Pole S iteh is 2 quick m:*.kc/quick breck,
rotary action svitch, with sclf 2liming Rotor-mounted cilver plated
slidinz contnets onsging with p-irs of cpring loaded silver plated
fixcd econtects. The tyiyc uzed in this inveciigation hod boon
doveloped for Admirnlty scrvice.

Whilst tccts on Sznton 200A Triple Pole Rotary Switch Tyue
H2036. HAT9 wac spoeifienlly noked for, this was not possible
without unacceptnable delzy. Instead, tects were sarried cut on a
mnkers roconditioned 2004 Triple Pelz Switch Type H2026 HA0, which
happened to be zv-iloble.

Tie HAT9 -nd BA1O ty:cs of switeh nro of similor dosign,
differing only in the number of =cles, ond in the arrangement of
contncts.
de  Tont Rie

The sditch vwos nounted unonclosed =g showm in Mig. 1, and tho
battorics of the tost ototion were grouped to supply 628V,
Conncetions were made to allow currcnt to flow through tho 2 pairs of
contacts (2 moving, 2 fixed) in gorics, which formed one woy or "coll"
of the switch. Rusi.trneces wars ~rronged to give prospoctive
curr:nts of about 50004, 10 0004, 15 OCOA ~nd 20 Q0CA, btut no
inductones woc cdded te the tost circuit, and $he time constantc were
of the order of 0.0045. As the tiuc of application was 0.258, the
curront res: to the full pres, cetive lovel in onch test. Although
not cpicificd in th- requirsments, it woo decided to difforcnticztc
between o+preity for "through", and for "elosing" curront. For the
former teut the switeh wes clauzd under open circuit conditions, the
foult brosker being clesed cubscquently to completo the circuit, ond
remnining closed for 0.253. For the latter tesot the foult broakor
was initinlly closcd, and tk: S-nton switch was closcd by hand
(For sofoty precauticns sco Fig. 1). The fault broaker was sct to
opcn 0.255 after the Santon switch wes closed.

'On-;m F’DEN'” crvieensf5e
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5. Tests

It was agreed to apply "thr ugh curront” ond "elosing curront
tests consceutively, ot iner-asing levils of fault current. All
switching opcrations were mzde in onc dircetion only, namcly clockwiso.
The samc pair of contzcts were uscd for the first six tosts, sinco
very littlo damcge was susteined up to Test hos 50 Tosts 1 to 7
rcvcaled the approximate londs ot 628V 2t which the switch would fail,
and thc results arec listed in Toble 1. The condition of the contacts
arc shown in Fig. 2. Oscillogr-ms of currcnt flowing, against a timeo
bose aro shown in Figs. 3 and 4. The d.c. oquivalont, (628V), of the
peek voltage of an a.c. suprly at 440V R.M.S. was uscde To dotormine
if tho application of 440V D.C., i.c. thc cquivolent to tho R.M.S.
value, had a less scverc cffcet, at the seme current, Tost No. 8 was
made. Unugsed contacts wore connceted for this tost, but the svitch
foilod as before, unfortunatcly nc cscillogram was obtained in this
¢n.3C

6. Rooults of Through Currcnt Tasts

Tosts 1,3 and 5 indicot-d tht the s-itch would carry 15 0004 for
thc required time. with slight pitting ¢f the contects, which would
not provent normal usc. Rocords showm in Pig. 3(z2) (b) and (¢) preve
th2t the current wos uniforr, wvithout ~reinges Test Fo. T showcd that
a currcnt of 20 OOOA would dostroy the contoetse. This is backed up by
the oscillograms shovm in Fig. 3(d) which shows thc current dcerozsing
as tho contzets heat up, followed, after an interval of 0.16s, by
violent arcing.

7. Rosults of Closing Curront Tects

Tosts 2 and 4 indicatc thot the switeh could be closdd on a
prospcetive fault current of 10 000A, and carry this consistently for
the rcquired time. This is confirmed by oscillograms showm in Fig.
4(2) ~nd (b). 1In Test No. 6, the siitch was closcd on a prospective
currcnt of 15 0004, and arcing occurrcd which :ractically dostrcyed
the contacts. Fig. 4(c) shows o slight decroosc of currcnt as tho
contzots became hot, followed, aftor 0.09s, by viclent arcing.

8. Analysis of Results

No sign of mechenical parting, due to nagnotic cffoet, of the
contacts was apperent from the oscillogrems taken whon the switch
carried currcnt succossfully for 0.25s, Fig. 3(a) {b) znd (c). Fig.
4(2) and (b). The two cascs in which the switch failed, shew a
gradual deeronsc of aurrent until the contacts begm to are, probobly
as a rosult of devcloping hot spots, Fige 3 (d) and Fig. 4{c). This
condition may have boon aceclersicd in tho second care whon the switch
was closcd on the foult current, by initial pitting of the contacts.
If failure of the contacts wns duc sclely to heating, this c¢ffcet
would be the samc for o givon currcnt and conditions, oither a.c. cr
d.c. It would bc advisable to verify this by some comporative cece
tosts, and thesc will be undertckon ac soon as plent is avoilable.

9. Conclusions

Froo the limitcd number of tosts pessible, with only onc switch
available, it would appecar thot,

(a) The 200A S-nton Siiteh Type H2026 HA10 will crrry a through
currcnt of 15 000L for 0.25s, without serious d-m-~zc, but 20 0Q0A
epplicd for the same pericd will destroy the contectse.

eeeas/(B)
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(b) Tre r mhiur ourront whicl the sviteh crn ba clescd en, and
corry ifer %tis cooriid, withut dunnac is 10 OOOA.

(c) The irciicres - f -reins, folleving honting of the contacts,
detornined the frnlt enrying cpreity of the switch, and this
shruld be the cone for a.ce nd decy but tocots with 2ece may
be nccrscrry te inviotignte ny cother offects.

(a) tTers Trult leveols in excoss of 10 000A rre pessibls, fusc
pretection for thoese 2004 Rot-ry GSwitches is deemed nocesznrys
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TADLE 1

FAULT CARRYING CAP.LCITY - SATCL 200A AMTIRALTY TYPE S#ITCE -

List of tests

P

Tant Suprly i Type of Prospective Romult '
No. 1)) Post Current (a) !
1 628 Throuzh i 54.0 1‘ o cffcet
current ,
! ;
5 E " ¢ Malko " : " "
! : ;
3 i " Throusgh ! 10 OCO ' 5lizht oticking of
i { current i i contoets.
I.; ' 1] Ifal:e i " " ” "
5 ! " % Thrcuch ; 1% 830 }  Slight coffort
l + current ! i neoded to separcte
i { i t  contactc whick rere
i l ! i quite free aftorwardd
! ! i i
6 i " ¢ Tisks ' " v Contacts burst
: ; '. g completely awoy,
i i . flcsh over to Enrth.
| ' . :
7 i " ; Throush : 19 700 ] Contucts practically
\ ' currant ‘ burnt zuoy.
R {odg9s0  F e e
| t

Roport No. 242 6/1
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FAULT CARRYING CAPACITY - SANTON 200A ADMIRALTY TYPE SWITCH .

REPORT NO. 2423/3776/1.
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FAULT CARRYING CAPACITY - SANTON 200A
ADMIRALTY TYPE SWITCH.

OSCILLOGRAMS OF CURRENT
SWITCH CARRYING FAULT CURRENT FOR O-25s.
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FAULT CARRYING CAPACITY - SANTON 200A
ADMIRALTY TYPE SWITCH.

OSCILLOSRAMS OF CURRENT,

SWITCH CLOSING ON, AND SARRYING
FAULT CURRENT FOR O-25s.
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