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NOTICB: When government or other drawings, speci-
fications or other data ae used for any purpose
other than in connection vith a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
sent my have formulated, furnished, or in any way
supplied the said dravings, specifications, or other
data Is not to be regarded by implication or other-
vise as in any manner licensing the holder or any
other person or corporation, or conveying any ritshts
or peraission to manufacture, use or sell any
patented invention that may in any way be related
thereto.
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i It

An invoctigntion was rindo into thc; -.bility of r. 200A Triple
Polo S...nton Rc' tary Swtich, I.nr.r. lty' T-jye. to cnrry 7 fr Uit
c=ronte until they vrore oero-d by th-. ovorlo-.d rlcof
fccdo3r brooikor.' The tests Jocribcd in this rrport -.re of the
nature of a 't-o - 'no 6,o' variety, -nd ;mmr do-ith direct
current. Tho. rnximun 3,-T a current v c fund to be- 01 tho order
of 10 OOOA :ot 628v D.C. (closir-!.

N~o ,..ttcmeot i. Iioc to otril, -nl inZpcet thec-ejtcYh bct-c, n
tootc.

C TEI



REb 'IJD

R= ot=t oV, C
FAULT CAMURYIN0 CALC IWY - SATON 200 T_ O~ELE AMERIALTY

TYPE S;.ITCtt

I. Introduction

This type of switch it alrody in use in the service, normal
typo tests having been carried out under E.I.2989. Tests to explore
the capacity of the sitch to carry lar~c fault currents, until
cleared by a feeder brokccr, howover, had not been mndo. This is of
Lroator importanco, nci tbr.t f:-ult levelo in ships arc hijhor, and it
became necessary to know if these switches noed fuse protection.
Tosts wore conducted, ,ising direct currcnt -mnd were 'itnosood by
Hr. S.11. Wardell of V/171/S.

2. Requiroments

The m ximum time of operation of a foodor broonkor was given as
0.25s, and it ras required to know -tho highest curront that ti,(
sritch could be closed on, nd carry for this poriod of time. Tosts
on a 440V a.c. supply were called for, but heavy current supplies
were not available. Direct current was therefore used in
accordnco with Parzagraph 4(d) of the initiating memorandum. An
sarmendmont to this clauz required d.c. tests to be conducted at a
voltage oquivalont to the ,crak a.c. voltago of a 440V n.c. supply.
It was also laid down that the s-itch shculd be rotated 1000 times in
each direction on no load, prier to thc: current tests.

3. Descrip-tion of S-,itch

The S nton 200L Triple Polo S itch is a quick rx-ko/quick break,
rotary action sx.ritch, with r"lf aliing Rotor-mountod silver ploted
sliding; contacts cn-.gin, with i-irs of sprinG loded silver plated
fixed contacts. The tyic uscd in this invc&ig.tion hzd boon
developed for Admir'ilty service.

WThilst tests on Santon 200A Triple Polo Rotary Sw:itch Ty-io
H2036. WA79 was spcificnlly -olkod for, this wns not jossiblo
without unncccptable delay. Instoad, tests wore carried out on a
makers reconditioned 200A Triple Pclc' Switch Ty1 H2026 HALO, which
happened to b- av-ilablo.

The HA79 -nd IIA10 ty.:os of switch are of sirdlnr lasign,
differing only in the number of -zl cs, and in the arrangement of
contatcts.

4. Ri

The -''itch "-s mounte-d unenclosed no shown in Fig. 1, and the
batteriez of the toz:t .t:.tion were Grouped to supply 628V.
Connections were ma.de to allow current to flow through the 2 pairs of
contacts (2 uovinr;, 2 fixed) in series, which formed one way or "coll"
of the suitch. R.;.i .t' v:c . ner x arr.xnzcd to Give prospective
currants of ,bout 5000A, 10 00A, 15 0Ck end 20 OOOA, but no
inductanco w.s added to the t:,st circuit, and the tim constants were
of the order of 0.004s. As the tiac of application was 0.258, the
curraint roes to the full prs cetivo levl in each test. Although
not s.,cif iod in th roquir=cnts, it was decided to difforcntiatc
between c-p-city fcr "througrh", and for "closing" current. For the
foraar tcaut the s"itch wa:s cl L.u under open circuit conditions, the
fault br, Ir.r being closed subscquontly to complete the circuit, and
re.mining closed for 0.25s. For the latter toot the fault broakor
was initially closed, "nd th S-rnton s-itch was closed by hnd
(For safety prccauticns see Fig. 1). The fault breoker was set to
opcn 0.25s rfter the Santon s4tch was closed.

ES- CONFIDE ........ ..
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5. Tests

It was agrod to apily "1thr u , current" and "closing current"
toots consocutivoly, at incr,-.iin; levels of fault current. All
switching oporations -ro rzadc in one direction only, nzmoly clockwise.
The same pair of cont.cts were used for .he first six toots, since
vary little damage was sustainod up to Tcst No. 5. Tosi I to 7
rcvealed thc approximrrto lods nt 628V rt which the switch would fail,
and the results are listed in Toblo 1. The condition of the contacts
arc shown in Fig. 2. Oscillogr:ns of etarrent floing, against a time
base are shown in Figs. 3 and 4. The d.c. equivalent, (628V), of the
peak voltage of an a.c. supply at 440V R.U.S. was used. To determine
if the application of 440V D.C., i.e. the equivalent to the R.M.S.
value, had a less scverc cffect, at the spno current, Test No. 8 was
made. Unused contacts 'yore connected for this test, but the sxdtch
fniled as before, unfortunatcly no oscillogre was obtained in this
eas0.

6. Results of Through Current Tests

Tests 1,3 and 5 indictcd that the s-itch would carry 15 00A for
the required time. with slight pitting of the contocts, which would
not prevent normal use. Records sho,'n in Fie,. 3(a) (b) and (c) prove
that the current was uniform, without arcing. Test 1o. 7 showed that
a current of 20 OOA would destroy the contacts. This is backed up by
the oscillograms sho n in Fig. 3(d) which shows the current docr,-sing
as the contacts heat up, followed, aftor an intcrw.l of 0.16s, by
violent arcing.

7. Results of Closing Current Tests

Tests 2 and 4 indicate that the switch could be clos6d on a
prospective fault current of 10 OOOA, and carry this consistently for
the required time. This is confirmed by oscillograms shown in Fig.
4(a) and (b). In Test No. 6, the sitch was closed on a prospective
current of 15 O00A, and arcing occurred which _rnctioally destroyed
the contacts. Fig. 4(c) shows 1% slight decrease of curr-nt as the
contacts became hot, followed, after 0.09s, by violent arcing.

8. Analysis of Results

No sign of mochanical parting, due to magnetic effect, of the
contacts was apparent from the oscillograms taken when the switch
carried current successfully for 0.25s, Fig. 3(a) (b) end (c). Fig.
4(a) and (b). The two cases in which the svitch failed, show a
gradual docrose of current until the contacts begn to arc, probably
as a result of dovoloring hot spots, Fig. 3 (d) and Fig. 4(c). This
condition may have boon accolornted in the second caro when the switch
was closed on the fault current, by initial pitting of the contacts.
If failure of the controcts was due solely to honting, this effect
would be the spne for a given curront and conditions, either a.c. or
d.c. It would be advisable to verify this by some comparative a.c.
tests, and those will be undortakon as soon as plcnt is avilablo.

9 . Conclusions

From the limited number of tests possible, with only one switch
available, it would appear that,

(a) The 200k S:mton S itch Ty-o H2026 HLI1O will carry a through
current of 15 000A for 0.25s, without serious d -&3o, but 20 000A
applied for the sorzo pericd will ds-troy th contcts.

..... /(b)
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(b,) 7-- ::urcurii . hiel. t>. c-itaL c-xn bLa ccscn, .n
o.rry 2cr t! io tr.%d, rith-ut htcis 10 000A.

(c) Th- irnibco -f r'cin., ftlci , eting, cet. the contacts,
detrmincd the fr. it a-vr pig e-twcity of the slitch, and this
sliuici L tho ce~ f--r :a.c. znc'. ; but toots v'ith a.c. may
be cxc r invtsti,, Ao ry cthor oats.

(a) lcry.- f-ult ievcic in excess of 10 000,. -rc pcssibia, fuse
prt~ction for tL e.c 200A IRht-try Swiitah,-s is deorced neaesrs:ry.
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FAULT CA"MYIN"G ClkPA'CITY - S.tLJTOI; 200OA 1_lgIRALrTy TYPE S!4ITCH

Linit of tests

Tot upr~lv TvTpo of Pr~coRoMilt

No. (V) ToZt urn(A

1 628 ThrvaI. 54410 1,',: off oct

2 11 Ma

3t Throup I 1 0 Cjijht nti ckine of

TI~trc(;h 1Slight effort

6 curontcont-ictEzywhich rvro

6 Corntacto burst
Icompdctely nr-oy,

*I flc'zh o~ver to Earth.

19700m burzitawy

8 440 1:Mar 14 950 1 ' I If

Report No. 2423/3776/1
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FIG.I.

FAULT CARRYING CAPACITY - SANTON 200A ADMRALTY TYPE SWITCH.

B

rEPORT NO. 242Z3I3776It.
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FAULT CARRYING CAPACITY - SANTON 2006-
ADMIRALTY TYPE SWITCH.

OSCILtOGRAMS Olt CURRENT
SWITCH CARIPYING FAULT CURRENT FOR 0-256.

I I Frrrl $,( ~ ii -r-ffr r~-T T IitcrT

()5440 A

(b) 10000 A

Z rj rv, ir i

()1970A----O-165--------I4,70A

TIME INTERVAL O.009s.

RIEPORT N.j435/37 /i.
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FAULT CARRYING CAPACITY - SANTON 200A
ADMIRALTY TYPE- SWITCH.

OSCILLOGRAMS Of CURRENT.

SW ITCH CLOS INC, ON. AN D CARR YING
FAULT CURRENT FOR 0,251

(a) S440A

(b) IOOQA

(c) IS ,80AOO9S-IS7OOA

TIME INTERVAL 0.005.

REPORT N. 242313776.LL
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