INSTRUCTION MANUAL
' FOR

OUTDOOR METALCLAD
TRANSFORMER MOUNTED
AUTOMATIC
OIL FUSE SWITCH

ESOIES

EQUIPMENT RATED VOLTAGE UP TO 15kY

The successful operation of all switchgear depends largely upon careful
erection, systematic inspection at regular intervals and the maintenance
of all parts in a satisfactory condition. If the equipment described in
this manual receives the recommended attention it will give many years
of reliable and trouble-free service.

Since all designs in the Yorkshire Switchgear range are the subject of
continuous research and development work, the equipment supplied may
differ in minor detailsbfrom that described. However, we will be happy
to supply on request any additional information which may be required.

Please quots the unit serial number(s) and, where possible, the contract
number, in any enguiry,

Second Editien, November, 1975,

YORKSHIRE SYUITCHGEAR & ENGINEERING COMPANY LIMITED,
Maanwood, Lesds, Lss 2BEN, England.

Telephons 0S32-757121/7. Telex: cerces



CONTENTS

"S0-FS" TRANSFOAMER MOUNTED FUSE SWITCH - GENERAL DESCRIPTIDN
Basic Design Concept
Main Switch
Fuses
Earth Suitch
Transformer Connsctions .
Cable Box
Interlocks and Padlocking
Technical Specification

.

.

R T R ST O G
. . .
DN ONWL L LN -

.

2 DETAILED DESCRIPTION OF S0-FS MAIN SWITCH
2.1 Principal Features
2.2 Operating Sequsncs

3 DETAILED DESCRIPTION OF SO-FS EARTH SWITCH
3.1 Principal features
3.2 Operating Sequencs

OELIVERY & ERECTION

1 Lloading, Delivery and Unloading

2 Delivery Weight, 0il znd Compound Volumss
<3 Switch Support and Fitting

4 Jointing of Cables

5 PREPARATION & COMMISSIONING

5.1 Preparation of Tank and Mechanisms
5.2 pi1 Filling of Switchgear

5.3 Testing of fuss Operaticn

5.4 High Voltage Tests

5.5 Paintwork

ROUTINE FUSE SWITCH OPERATION

1 To Close a S50-FS Fuse Switch

2 To Trip a SO0-fs fusa Switch

.3 Ta Earth the Transformer Circuit

4 To Remove ths Farth from the Transformer Circuit
S Fuse Opsraticn on Fault

7 MAINTENANCE

7.1 Frequency of Maintenancs

7.2 Maintenance of Tank and Mechanisn

7.3 Switch 0il Sempling ang Testing

7.4 Lubricating 0il Specification

7.5 Post-fault Maintenance and fuse Renswal N

7.6 Changing from 254 mm (10 in) to 359 mm (14.1/8 in) Fuses
7.7 Changing from 359 mn (14.1/8 in) ta 254 mm (10 in) Fuses
8 SPARES AND TOOLS

8.1 Spare Parts

8.2 Spscial Tools

9 KEY TO ILLUSTRATICNS



/320 v

Transformer mounted  SO-FS oil fuse switch

e

s -

= Aﬁ S ,, ‘iti‘\!.L ~

r 5 [ | « Eren



1 "S0-FS" TRANSFOAMER MOUNTED FUSE SWITCH - G NERAL DESCRIPTION

1.1 Basic D=sign Concept

1.11 Yorkshirs Switchgsar's SQ-f

- effective and economic form of
- é systsm voltages up to 15ky and

indicated on its data plats

1413 The main switch (312), fusse

main switch handle (303, 313) i

at ths left.

- 1.14 The design of the transformer mounted SO-

was published:

R

1.2 Main Switch

-

1.217 Ths 250A, load making,
control of the cirsuit,

(i) The front of the
internal layout;

. See sub-section 1.8,

Robust mechanical interlocks

S outdoor, transformer mountad,

metalclad automatic oil fuss switch provides an

short circuit protection for a distribution transformer. It ig suitable for

fault lsvels up to 500 Mya,

s (311) and earth switch (315) are housed

s at the right hand side of

(11) The rigid design of sarth switch handls (304/308)

Prevent the immediats re-opening of an earth switch whi

(111) The fopent type of fuse carriage

(iv) An inner tanmk cover
fuss changing;

(v) An ON/OFF/EARTH indication (352) has bsen added, visible through a window in a housing on the cover
(324); the original ON/OFF indicater (former 301)

1.22 It has an inca

affort.

-
®

N
w

maximum rating of associated fuses, with the fuses temporar

MW'I 1.25

ASTA Publication Nao.22 requires that the switch be tested t

1.26 Ses ssction 2, "DETAILED DESCRI

- 1.3 Fuses

~
[N

T e

1.31 The oil immersed fuses (311) to
by 2.1/2in diamster), barrel size.

1.32 They ars clip mounted to a slid
fuse renewal and ensuring that the fuses arae fully isolated

Kits of conversion parts are available to permit any unit t
fuse sizs.

1.33 UWhen a fuse blous on fault a st
open all three phases on ths su

1.34 The fuses ars only accessibls w
and the cover (324) raised thro
cover and rises with it.

T

PTION OF SO-FS MAIN SWITCH®",

BS 2692 are of standard, 35

ing carriage which performs

riker pin is ejectsd from it
itch.

hen the main switch %s OFF.
ugh approximately 50°. The

1.35 Sega sub-sections 7.5, 7.6 and 7.7.

the relevant valuss for any individual unit baing

"Technical Specification",

gher voltags or fault lsvel than those indicated on
prior approval from Yorkshirs Switchgsar & Enginesring Co. Ltd.

in a common steel oil tank (323). The
the tank, and the sarth switch handls (304, 308)

prevent incompatible operations of the two switches.

0il tank (323), which was formerly sloping, is now vertical to give a better

has besn replaced by a collapsibls type to
ch may have been closed ontg a fault;

(349) has besn replaced by a fully enclossd design;
y
(351) has been added to pravent anything baing dropped into tha tank during
Y

on the tank front has bsan removed,

load breaking 0il switch (312) in series with the HV fuss links (311) gives ON/GFF

capendent manual SPTing mechanism to ensurs raliable opsration irrespective of the operatorts

O make and break currents of five times the
ily replaced by solid links.

Positive ON/OFF indication is given through a weatherproof windoy aperture (352).

9 mm or 254 mm by 64 mm diameter (14.1/8in or

tha dual functions of providing sasy access for
before becoming accessible to the cperator.
o be modified on sits to take the altsrnative

s top end to raise ths main switch trip bar angd

The covsr retaining screws can then be freed
carriage is hingsd to the bottom side of the




1.4 Earth Suitcn

1.41 A fault meking oil switch (315) to BS 2631 controls the earthing of the outgoing transformer terminations.

1.42 As with the main switch, an independent manual sprin
and OFF pasitions are clearly and durably labelled.

of the switch blades (315),

g mechanism ensures relishle Cperation., Tha EARTH ON

1.43 The rating of ths earth

switch is based on the assumption that tha tsed circuit will bs an outgoing fesd
to a transformer,

Tha rear flange connection must not be used to fesd into the fuss switch or switchboard,
1.44 The earth switch handle on’ some units is of a col

lapsible type to pravent immediatg re~opening should a
live transformer ba earthad in error.

1.45 Ses aslso section 3,  "DETAILED DESCRIPTION OF SO-FS EARTH SWITCH".-

1.5 Transformer Connections

1.51 The transformar circuit leaves t

he oil tank (323) through bushings (314) at ths o
The flange (310) arcund the bush

pper rear of the unit.
ings connects to the transformer flanga.

o | o
y . 3582 3

314 304 | —i
323— 310 305 ] 303
359 ~| * | | 308 B

313

123 _/\9 S 1.7diagram A

358~ 15&1.6diagram

327
® 32

1.7 diagram'B”

324 330 328 329 331
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The ON/OFF/EARTH indicator (352) confirms the positicn “(T
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1.6 Cable Box

1.61 An incoming cable box (358) is mounted beneath the front of ths o0il tank (323). Bushings (359) pass from
the tank to the box, and carry ths cablg sockets (123). The cabls box is designed to hs compound fillsed.

1.7 Interlocks & Padlocking .

1.71 Positive mechanical interlocks incorporated in the fuse switch design prevent dangsrous cperating practices
being undertakaen. ’

1.72 The main and earth switches cannot both hs ON (313, 308) at the same tima, Two cams, one (328) on the
main switch drive shaft and the athar (327) on the sarth switch mechanism cbstruct each other ss that ane
switch must bs opened befors the other can be closed.

1.73 The tank cover (32&) cannot be raised to isolate the fuses and give access to the tank intsrior until the
main switch handle is raised past the OFF to the RESET position (303). A shaot bolt (328), driven by a
cam (329) on the main switch handls shart, 8ngages a catch (330) on ths inner Tight hand side of the
cover (324) to prevent its being raised. As ths handle is raised tg the RESET position (303), the bolt
(328) is withdraun.

1.74 Uhen ths cover (324) is open, the main switch (312) cannot be closad to ON (313). A sscond shoot bolt
(331), driven by the covar (324), engages in a cut out in the cam (329) on ths main switch handls shaft
to pravent ths handle being lowered; as the cover (324) is lowsred, ths bolt (331) is withdrawn.

1.75 A padlockable "remove to sarth" hinged interloek plate (305) allows tha sarth switch handle to bs locked
in either the EARTH (308) or the EARTH OFF (304) position,

1.76 The trip-free design of the main switeh mechanism means that a single padlacking point can be ussd to lock
it in either the ON or the OFF position (313), but not in the RESET position (303). :

1.8 Technical Specification

ASTA 22 IEC 282-1: 1968 B5.2631: 1955 85.2692: 1956

Suitable for 3 phase systams with sarthad neutral,

P 13

Normal Current Rating of Main Switch (a):

258
Earth Switch Making Current (kA) peak: 5.4
Earth Switch Short Time (3s) cCurrent (kA): 2.1
Voltage | Rating | Fuse Switch Prospective | Fuse Switch Prospectivs Maximum Fuse Rating (A)
Breaking Currsnt Making Currsnt
(kv) (MuR) (ka) (kA peak) 254 mm{10in) {359 mm (14.1/8in)
3.3 125 21.9 55.8 250 -
6.6 250 21.9 55.8 80 135
11 410 21.9 55.8 75 85
15 500 19.3 49.2 - 80
(15.3kV fuses)




2.1

2.1

2.12

2.13

2.2

2.21

2.22

2.23

2.24

Principal Features

The basic operating mechaniem is a well-tried design, which has be

8n successfully employed in other Yorkshi.
Switchgsar units for a numbsr of years.

The main switch itself consists of three coppsr bladss (312), pivoted from mountin

connected to the transformer tsrminations (314). 1n tha ON position (313) the bl
in series with the fuses (311).

98 which are electrically
ades engagse spring contacts

The trip free, inde

psndent manual spring closing mechanism is linked to the blades through bakelisaed wood
(Permali) sections.

Operating Sequence

As the main switch handle is raised from the OFF position (313) to ths RESET position (303) its shaft rotates
clockwise (looking from the right). The internal drive lever (338) which is mounted on tha handle shaft also
rotates clockuwise (looking from the right), pulling on thas closing spring assembly and thus causing the twin

drive arms (332) to rotate clockwisa (looking from the right) with the main switch drive shaft (337).

The mechanism hammer (333) is moved to the RESET pesition
(334).

y where its top end is held by the upper trip roller

At the szme time the lousr rollsr bracket engages a notched cam (335) on the main switch drive shaft,

W
O
W

| SR

i

313

21&2.2diagramaA

The main switch handle is then moved downwards to close the switch.
clockwise (lccking from the right) and, through ths closing spring assembly (338), pushes the drive arms
(332) and main switch drive shaft (337) anti-clockuiss (looking from the right). The drive arms (332) ars
then arrested by ths hold back catch (339) (with adeg

guate clearancs remaining betwsen the switchblades and
contacts) and the continusd motion of the arivs lsver (338) comprsssas the closing springs (335).

The drive lsver (338) rotatss anti-

At the toggls point, ths point of maximum spring compression, the drive lever (338) pushes ths hold back
catch (339) cut of sngagement, allowing the drive arms and driva shaft (337) to rotate at speed under the

pressure of the discharging closing springs (333). This closes the suitch bladss and comprasses the
opening springs. At the completion of the clasing stroks, tha spring loaded hold-in catch engages with
the drive arms to prevent slouw opsning. ‘

ting handls (313) is raised slightly. The drive lever (338) rotates
causing ths reverss trip to pivot the upper trip roller arm (340) and
it 1s spring-lcaced, the hammer (333) pivots cleockuise (locking frem the
cwer roller bracket forwards to relesse the natcted cam (33S) on ths main
v tates clockwiss (looking from ths right) at high spead

cs of the opening springs. This rotation disencagas ths hold-in catch (to allow later
ens ths switch blages (312).

Te trip the main switch, the ops
clockuiss (lccking from ths n
relsase the hemmer (333). g
right) and i t
drive shaft

ra
t)

il knocks

Tha main 8 shaft (337) -

snd of tha trin
88 dascrited in

ek at the Tight hand  (_
)

in raisss ths trip bar (337) and the trip
i Th o

blce
his oparates ths uposr trip rollsr (334) to cpen the switch

T e e e L

|




22 diagram"B”

340

2.2 diagram “C”
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3 DETAILED DESCRIPTION GF S0-F5 EARTH SWITCH

3.1 rincipal Features

3.1 The earth switch is a fault making, independent manual spring design conforming to B85 2631.
3.12 Two pairs of spring-loaded copper blades

(315), bonded to the sarthed metalwork of the tank, pivot to engags
fixed copper contacts which are electrica

1ly connected_to the transformer terminations (314).
The mechanism is linked to tha moving switch contacts by steel linkages.

3.14 Because thes earthing switch is of gnl
must not be used for an incemin
only bs used on an outgoing cir

Yy S5.4kA pezk making current capacit
g supply (i.s. with normal power flouw fro
cuit (i.s. normal power flow from cable b

¥s ths rear transformer connection
m transformer to cable box) but can
ox to transformsr).

3.15 The earth switch handlas on some

units ig of a collapsible type to prevent immediate re~ocpening should a
live cabls be earthed in BrLIor.

308 ]

K\Bm‘;

31&3.2 diagram®

32 diéqram“B"

3.2 Overating Seacuence

3.21 As the earth switch handle is moved doun From the EARTH OFF (204) to the EARTH ON (302)
on the handls side turns a slotted cam to rotate the earth switch drive shaft,
the shaft inside the 0il tank moves clockwise (seen from the right).

a pin on the drive levar (341) engages the driven lever (342) and beg
operating springs (343).

position, a pin

A drivs lsver (341) on
Thers is some fres movament, then
ins to move it rcund to compress the

3.22 When the springs (343) pass the toggle point, or point of maximum comprassion, thay
driving tha driven lever (342) 1

4 nd at speed,
which, through a slotted link connection and steel
suitch blacss (31S) home.

533, pulls the

3.23 The cpening seguencas is identical to the abeove, except that the dirsctions of movement ars reversed.

¢!

[

TRy




4 DBELIVERY & FRECTION
SRl & BRELTION

4.1 Loadingl Dolivery and Unleocading

4.11 Dutdoor units may be carrisd on open trucks {f the covers are secursly fastened.

4.12 It is possible for twa men to load, unload ang erect a SO-FS transformer mounted fuss switch without the
use of lifting or handling equipment. However, for speed and safety the uss of a small crane, forklift or
other handling device is rscommended. Tha gafe working load (SWL) should be at least twice ths total
weight of any load to ba lifted; in the case of a crane, this should be the §
Tequired by the site layout,

UL at thas maximum radius

4.13 A6 nm (20Ft) circumfsrence endlass manilla rope sling, SWL at lesast tuice the total waight of the switch,
should be looped under main structural components of ths unit to crane lift it,

4.14 Do not attempt to Operats any item of suitchgsar until ths appropriats erection, preparation and commission-
ing procedurss have been completed.

4.2 Delivery Yeight, 0il and Compound Volumas

4.21 These ars approximats valuss only.

4.22 Fuse switch without o0il, fuyses or compound, but with cable box: 155 kg (342 1b).

4.23 VYolume of oil tank: 100 litres (22 gall).
Equivalent weight of oil: . 86 kg (150 1b).

4.24 Volume of cabls box: 29 litres (6.4 gall),

Equivalant compound waights 30-35 kg (65-76.5 1h).

e he transformer tank. The front
aces of ths angles must be in line with tha face of the transformer flange.

4.32 Removs ths transformer lid and drain the 0il down belou the lgvel of the blankad-off Hy aperture (see 5.2,
"0il Filling of Suitchgear" for precautions to be observed). Removs the blanking plats, but leavs the
gasket in position on the flange face.

4.33 Fasten the bracket and switch in place so that thas switch rear bushings (314) protrude intoc the transformar
tank. Fastsn ths switch and transformer flanges togsther.

4.34 Working in the transformer tank air Space, connect the transformer HY terminals to the switch bushirg
conductors and fastsn them with the nuts providad.

4.35 Refill the transformer tank to its operating lsvel (ses sub-section 5.2 ag

2in)} and replacs the transformer
1lid.

4.36 Joint the cable as described in sub-section 4.4 and prepare and commission the switch as described in saction

4.4 3Jointing Main Cables

4.41 The following methed applies to standard compound insulated cable baxss (358). Howsver, only slight
modifications ares required for other cable boxes in our range. Compounds of ths bituminous or rosin oil
typa are extensively used in matalclad switchgear cable boxes and if care is exercised in their uss ths
equipment will function for long periods withaut further attantion.

4.42 Prepars tha cable as follows:w

(a) Remove the cable box front plats (122) and note the positions of ths cahls sockets (123) before remou-
ing them. Remove ths bottom plate (124), gasket (125) and gland (126) and maks off the cable through

them in the normal way, taking care that ths gasket (125) is refitted betwsen plata (124) and gland
(126).

{b) Put pressurs plastic around the studs and alonm the edges of the bottom plate (124). (A gaskat rather
Q g
than pressure plastic is used for oil fillad boxes). Re-tighten the bottom plate (124) and gland (125).

(c) cClean cut the interior of the box (358) ang wipa ths insulators with a clsan, dry rag.

(d) Put pressure plastic asround the front plate (122) securing studs and along the spaces betwsen them.
(A gaskst rathsr than pressurs plastic is used for oil filled boxss). Refit the front plata (122),
nuts and washers and tighten evenly ontd tha studs.

4.43 Prepares the requisitae amount of bituminaus compound, cbsarving the Pollowing precautions:

(a) lust, damp or any forsign matt

er is delstericus to the compound, and a very small percentage of any
impurity greatly reduces its dislectric preperties, Care should therefors be taksn to ensure that
all tools, bucksts etc., which ars usaed are perrectly clean.

of ths tins is to cut off the ends with a
end to end. The cTmpound can then ba

(b) Ths correct method
4 ot
; 8 going into the bucket for heating.

cold chicel, an

{e) Until ths compoung is fluid, sics only shculd be applied, and at all timas direct contact
betuesn a gas flzma consg and ths oy f tha bucke: should %8 avcidad, as this can give riss to
= * -
a lccalised not spot and causs charp tha compound.




4.45

(d) The compound should be stirred at tegular intervals, preferably with a stirring rod having a built-

in thermometsr, until the pouring temperature as stated by the manufacturers is reached. The lid
should be fitted ta the bucket except during stirring.

Compound the cable box up as follows: .
(a) Remove the filler aperture cover (128) from ths cable box u
praferably bg using radiant heaters, until an ins

of 38°C (100°F). This removes surface moisture a
compound.

pper front plate and pre-heat the box,
érted thermometer shous an internal air temperaturs
nd prsevents chilling and consequent veiding of the

(b) With compound and cable box at their res
in the compound (using a pre-heated clea
bottom of the aperture (130).

pective correct temperatures, slowly but continucusly pour
N campound tin section) until the compound level reachss the

(c) Fit the filler apsrture cover (128) loosely and leave the compound to cool and settle for two hours.
Then check whether ths contracted lsvel of ths compound is sufficient without topping up. If not,
top up with fresh compound whilst thae originzl cecmpound is still warm.

(d) Finally, fit the filler aperture gasket (131) and cover (128), replace the securing nuts and washers
and tighten the nuts.

On completion of topping up, clean the compound buckets and utensils of all compound whilst they are still
warm to avoid contamination of futura batches. Clean any spilled compound from the cabls box, cable and
floor so that there is no risk of maintsnance staff wrongly thinking that the cable box is leaking during
futurs inspections.

4110 4.4 iz o

—

e ——e
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S PREPARATION & commIssionInG

5.1

5.12

5.13

Preparation of Tank and Mechanisms

WITH CABLE BOX (3583) AND OUTGOING CIRCUIT (314

of the suitch ta

nk (323) and, with the operat

unfasten the cover rotaining screws and raise

underside of the cover (324) and will rise with it
snap out to support the 1id.
the requirsd rating as describ

Unfasten and remouvs the fuse ca
sliding the carriags out of its

Wipe out the tank (323) with a clean, dry, lint-
ings and contacts and check for loose

Replace the fusa carri

Fi1l the tank (323) to the marked level w
pouring the oil over thase parts of the m

Check that tha correct

) DEAD, remove all packin
ing handles in tha RESET

the

cover (324).

8d in sections 7.5, 7.6 and 7.7.

Replacs the inner cover (351) and fasten it down.
As far as possibla,

fasten the main cover (324).
locks in accordance with sect

EARTH OFF positions.

324
a5

S.2 0il Filling of Switchaear

5.21

5.22

Switchgsar is normally despatched without oil and wh

v

ion 6, "Routinae Fuse Switch Oper

351
h T °

:3()‘4 “‘\\\_____,,//’///—

rriage (349) by removing tha split pins
guides. Remove the tank inner cover (351),

free, non-metallic cloth.
fastenings.

g materials, wipe down the cutside
(303) and EARTH OFF (304) pesitions,
Tha fuse carriage (349) is hingad to the
» The spring loaded carriags retaining clip
fuses (311) are in place.

(350) will

If not, put in fusaes of

at the top of the 1lift arms and

Examing the mechanisms, bear-

€heck for foreign bodies in ths tank bottom.

ith the switch oil (see section 5.2,
echanisms which are above ths

Check the main cover gasket, then closs and
check the cperation of the cparating handles
Leave the handles in ths

314

51 diagram®

observe certain precautions to ensure satisfactory operation.

The 0il must be of the correct grads (normally 830),

have an slectrical strength of not less than that spscified by B85
drums which have held dirty cil.

All pumps, pipes and other filling utensils must be clean and d
that of the oil and switchgear.

ation",

oy
303 A

age (349) in its gquides and reconnect the lift armsa.

marked 0il leval.

T

"0il Filling of Switchgear®),

securely
and inter-
RESET and

I

ey

| b

| bouies

148.

Rubber tubing or any other material which is soluble in oil should not be used.

All components of the switch
free, non-metallic cloths.

To aveid contamination, o0il and switch
the switchgsar should ke dry.
and allowing the warm air to circulats through the s
chamber or tank will then quickly attain atmospheric
method cannot be ussd, but the sams result

in the chambers for a period of some hours.

are removed bsfore filling commences.
mirror held insids tha chamber.

The correct oil level is marked on the insidse of
of circuit breasker and voltags transformer tanks.
with the mechanism in the tank.

After filling it

rslease any air which may be trapped.

WARNING:

No naked light

temperaturs.

gear should be at least as warm as the surrounding air, and in addit
On indoor equipment,

v

en the equipment is filled on site it is necessary to

should preferably be used from sealed drums, and must
Clsan oil must not bs stored in

ry and must have a temperaturs similar to
Separate equipment should be used for clean and dirty oils.

gear which are to be immersed in the oil must be thoroughly cleaned with lint-
Do not use cleaning solvents, which might contaminate the oil.

All parts inside the

If the substation is very dusty, this

can be achieved by placing bags of desiccant such as silica
Care must,

gel

however, be taken to ensure that all of thess bags
bhen the equipment is completely dry, na moisturs will appear on a

the oil switch and fuse switch chambers and cn the ocutsids
Nots that, on the "SO-HI" range, this is the o0il lsvel

is advisabls to operats ths switchgear sevsral ti

mes before applying voltags in ordsr to

switch oil is directly sxcosed to the atmosphere because of the risk of fira or explosion.

is particulerly important during post-fa:

BE

auil

maintenancs.

snhould be permitted in the vicinity of open tanks or in cther situations whers

This precaution

ion
this condition can ba obtainad by heating the switchroom
witchgear with the tanks open.



5.3 Jesting of Fuse Operation ' }

5.31 A dummy fuse barrel with a solenoid opsrated striker pi

n is available to permit testing of the trip bar
mechanism of the main switch.

5.4 High Voltaags Tests

5.41 The application of a high voltage pressurs test is
after maintenance, according to the local re
tests for oil circuit breaksrs:

often called for, for example, befors commissioning or
gulations. .BS 116 specifiss the following valuss for such sits

For ssrvice voltages up to 33kV: Twice service voltage plus 2kV (r.m.s.) for one minute:

For small wiring and control circuits: 2kV (r.m.s.) for cne minute;

and the same guide may be used for SO-FS pressure tests.

5.42 It is preferable to replace the fuses by conducting links

if these are available, but the fuses may be
left in place otherwisa.

The first test should be applied thus:

(a) =211 phases to earth with switch closed;

(b) betusen phases with switch closed;

(c) across the break of the open switch.

It the squipment is not large enough to produce the corrsct tast

voltags, a prolonged test at reduced
voltage in accordance with the tabls belou may bs applied.

FOR DURATION

(AFTER
Duration of test Percentage of
one-minute test
Minutss voltage according

to paragraph 5.41

100
83.5
75

70
66.6
60

57.7

g Oound LN -

-

5.43 D.C. Testing:

The use of D.C. test sets for cable testing is now widespread and the use of this equipment for the pressura
testing of switchgear is oftsn convenient. The case against D.C. tasting is that the insulaticn is not
stressed in the same manner as when an A.C. voltage, for which it was designsd, is applisd, but experience
has not indicated that initiation of breakdoun is more likely with 0.C. than with A.C. In ths event of a
D.C. voltage test being applied to the switchgear, the valuss must bs in accordance with the table belou,
the duration of test to be 15 minutes. '

D.C. TEST VDLTAGES
Rated voltags Site tast voltage
ky kV
3.3 7.5
6.6 15
" 25
15 34

5.44 Every application of a H.V. pressure test tends to produce a corresponding reduction in the life of the

y of applying such tests should therefore ba carefully censidersd. For routine
squipment we recommend that test voltages should bs in zccordance with the
table below. If the switchgear includes Voltage Transformers, it is advisable to electrically isolate

thesae and test them separately, particular cars being necessary if a VT has a primary neutral and possibly
graded insulation.

Age of Equipment % of Original Sits
Pressurs Test
Under S yesars 100.0
S-1g  » ' 87.5
10-15 " 75.0
15-20 » 62.5
Qver 20 " 50.0
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5.5 Paintuork

All components are given a
be damaged during transport
should be touchsd up immedi

high quality protective finish bafare
» BI8CtioN Or sarvice.

ately they are noticed,

leaving ths works, but ths paintwork may
Any scratches or chipped portions of the paintwork
othgrwise the metaluwork may rust,

Suitable touch uUp paint is availabls from Yorkshire Switchgsar, or it may be obtainsd from any rsputable
manufacturer. The specification is:

"Glossy Synthetic Air Drying Enamel for Outdoar Use"; outdoor g
Y

rade paint is employsd te avoid the
need for periodic repainting.

Quote the appropriats colour raferencs:

Colour Colour MNo. (8S 381C: 1948)

632

Or such other colour as may havs been specifiad.for a particular installation.

Dark Admiralty Gray



6 ROUTINE FUSE

SWITCH CRERATION

6.1

6.11

6.24
6.3

6.31

6.32

6.33

6.34

6.4

6.41

6.42

6.43

6.52

To Close 2 50-FS Fusa Switch

Note that
switch on the left of the tank is gset to OFF (304).

Unlock the MAIN switch handla (313),

Raise the MAIN switch handls as far as it will go, to the RESET

mechanism,

Move the MAIN switch handls firmly downwards (313) to close the
window (301) should change to ON.

Lock the MAIN switch handle in this position (313).

Yo Trip 3 50-FS Fusa Switeh

Note the indication ON in ths window (352).
Unlock the MAIN switeh handle (313).

Raise the MAIN switch handla from th

e ON positicn (313), though
You will hear the machanism trip to OFF and ses the indication

Lock the MAIN switch handls in the OFF position (sams padlockin

To Earth the Transformer Circuit

Note that thes MAIN switch (313) on the richt of
tank is set to EARTH OFF (304), (ses indicator wincow (332)).
type to prevent immediate re-opening should a live cabls bs sar

Unlock the "Remouve to Earth" interlock (30S) and move it clear or tn

Push the EARTH switch handle (304) smoothly but firmly downward

Lock ths "Remove to Earth" intsrlock (305) so as to p

6 lto 6.5d_iagr:§m2\’

To Removs the Earth frenm the Transformer Circuit

The right hand MAIN switch handle
indicator window (352))

should a live cable be 8arthed in error.

-

Unlock the "Remove to Earth®

Pull the EARTH switch handlg (2

3
m
~—
v
)
[
(o]
r
T
i}
~
o8
[
o

firmly

~
C

0
[
[

+3

a
(4]

Lock the "Remove to Earth® interlock (305) so as o

If any fuss (311) blou

the MAIN switch (313) on the right of the tank is OFF

the tank is OFF and the EARTH switch on the left of +h

(313) will bs OFF znd the left hand
. The earth switch hanale is of 3 collapsibls

interlock (205) and move it clear of the

(ses indicator window (352)) and tha EARTH

position (303), to engags the closing

switch (312). The indication in the tank

not as far as the RESET position (303).
in the window (352) chzngs.

g point as for ON) (313).

ths
handle is of a collapsible

The sarth switch
thed in error.

he EARTH switch handle (304).

s to the EARTH ON pasiticn (308).

revent movsment of the EARTH switch handle (3o8).

EARTH switch will he

o1 (308), (ses
type to prevent immediatas re-opening

£ARTH switch hanels (308)

EARTH OFF positisn (304)

Frevent movement af the EARTH suitch handle (204).

8 to clear 3 fault, a striker cin is ejectad foom its tep end. This raissd ths main
switch mechanism trip Sar {327) t5 trip the switen (312) 2ng prsvants ths mechanism's {332-4] taing resat
until ths faulty fuse (or fuses) has (or have) besn replaced.

laintsnance and Fuss Renswail for dstails.

p-

N |
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7 RAINTEMANCE

7.1 Frequency of Maintenance

7.11 Ulide variations in opsrating duty and environment make it im

possibla to spacify a uniform frequasncy of
maintenance for all suitchgaar installations,

7.2 Howsver, all equipmant should ba inspected prior to’commissioning and again during the initial 12 _months
Guarentes period, particular attention being paid to the tightness of fastenings and fixings. It shoulg
then be possible to assess future maintenance requirements,

7.13 Users ars particularly recommended to consult "Br

itish Standard Cods of Practice for the Maintenance of
Electrical Switchgsar, CP1008".

7.14 Since the S0-FS unit ig non-isolatabls, ALL MAINTENANCE OTHER THAN EXTER
REQUIRES THAT THE CABLE AND TRANSFORMER BE MADE DEAD
can bs reduced to the minimum,

NAL CLEANING AND FUSE RENEWAL
+ However, by careful planning, consumer outagss

7.2 Paintsnance of Tank and Mechanism

7.21 With the switch stil} alive, inspect ths gensral condition of the transformer ba
dry and adsquately heated and ventilated.
nots any unusual smalls. Should anything b

Yy to see that it ig clsean,
Look for oil ar compound leaks, listan for any audible dischargs,
& amiss, investigate ths cause and arrange for its correction.

7.22 Clean doun the outsids of the unit with cloths having no loose fibres or metallic threads.

Do not uss
synthetic cloths in conjunction with cleaning solvents.,

7.24 Unfasten the SCrews sec

uring the switch fuss cover (324) and raiss ths covsr,
carriage (349) with it,

which will bring the fu

1G]
[

WARNING: No naked light should be permittad in the vicinity of open tanks or whsrsver switch oil is
8xposad to the atmospherse, dus to ths risk of fira.
Disconnect the fuse Carriage lift arms from the cover (324) and remove the carriaga (349) from its guides.

Inspect the fuse links (311) for signs of mechanical or thermal damags and replace any that show such signs.

Inspect all contacts on the fuse carriage (349) for signs of burning or wear. Smooth with a file or replace
eny that require attention, Check all fittings and fastenings for tightness.

4 =)
N

351 *
304 /ﬁ 303

324 T
Bt

71& 7.2 diagram’A

v

7.25 Remove the innsr cover (351). Sample and test ths suitch 0il as describsd in section 7.3, "Switch 0il
Sampling and Testing”. If the oil is clear, it will bs possibleg tg carry out the rest of the routine
inspection with the oil still in the tank (323). should the oil be murky, or fail any of tha tasts
prescribed, or should the inspection show that maintsnance work within the tank is qacessary, then the
tank (323) must ba emptied and later refilled. See section 5.2, "0jil Filling of Suitchgear" for the
precautions to be observed.

7.26 Examine the mechanisms and contacts (312, 315 anpg mating fixed contacts
contact burning or pitting may te corrected with a file or glass-paper (ggﬁ emery or carborundum) or, in
serious casss, replacement of tha contacts may be necessary. Any filings myst be removed from ths tank
befora it is refillad. Look for loose fastenings and tighten any that ars round. Examine the bakelisad
wood ("Permali“) cperating links for signs of splitting, damage or carbonisaticn and replace if necessary.

Check the operation of all mechanisms ang intsrlocks as far as possible. Ramovs any foreign bodies from
the tank bottom.

Ywithin the oil tank (323). Any

7.27 Ra-fill or top up the tamk (323) to the marked oil level (ses section 5.2, "0il Filling of Switchgear").
Pour oil over all thoss parts of the mschanism which are normally above o0il lsvel. MNo other lubricatis

cation
is nacessary within the tank. Raplace the inner cover (351) and fastsn it down, Replacs and securs tha

fuse carrizgs (343). Inspect the Gasket on the cover (324) for signs of agsing or detsricration, ang

replacs if necessary. Closa ang fasten the cover (324). Operate the EARTH (304, 303) and MAIN (303, 313)
switches severzl times.



7.28

7.3 Switch 0il Sampling and Testing

7.31

7.32

7.33

7.34

7.35

72 diagram'p”

hendles (304, 308, 303, 313) and interlocks (305,
"Lubricating 0il Specification") and touch up any

Lubricate all extsrnal pivot points on the cover (324),
328, 329, 331) with a good quality o0il (see section 7.4,
damaged paintuork (see section 5.5, "Paintwork").

Users are recommended to consult "British Standard Co
or any locally applicable standard for more
ars based on those advocated in CP1009.

de of Practica CP1009, Maintenance of Insulating Qiln
detailed information on this subject. The following procedures

First, remove a sample of oil for testing. Use a pipette~type 'thier! tube, keeping the upper end sealed
with your thumb until the lower end is about 100 mm (4 in) from the bottom of the tank. Release the uppar
end and allow the oil to risa up the tube. Re-seal the top with your thumb, remove the tube and transfer
the oil sampls to a clean, ground - glass-stoppered sample Jar of about 1 litre (2 pints) capacity. Ths
first two samples should he used to flush the thief tube and sample jar. Fill, seal and lzhel the jar,
giving details of the tims and date, the location and the serial number of the unit. Ths oil may be tested
on site if facilities are availabls, or at a central laboratory. .

If it is not possible to carry out the detailed tests (described later in this sazt

ths 0il by sight and smell. Moisture may bs visible as dreplets, or as cloudipmess in tha o0il. Cloudiness
can also be due to suspended solids. Solid sludge or impurities will be readily visibla. 4 dark broun
colour suggests the presence of dissolved asphalts. Green indicates the prasence of copper sosps and
means that rapid detericration is imminent. An acrid smell may indicate volatile acics liable to
corrosion, whilst zn odour of petrol or acstylene may indicate a low flash point du
fault. If the oil exhibits any of thess symp

toms to a marked degree it should bs
or discarded and the switch should be examined to determins the causs.

ion) on site, examins

causa
e to the effects of a

011 may be subjected to an elsctric strength test as follows.

R glass cell, minimum internal dimensions 55 mm (2.

1/4 in) x 90 mm (3.3/4 in) x 100 mn (4 in) high, is
placed on a thick porcelain dish or other insulator

Iuo polished brass spheres of 12.7 to 13 mm (0.5 to 0.511 in
- 0.001 in) apart in a horizontal arrangement with thei
of the container, which must be scrupulously clsan.

) diamstsr are placed & T 0.02 mm (0.157
T axis at least 40 mm (1.37/54 in) above tha Bottom

The cell is filled wi

th oil at room temperaturs (150C-250C) and
graduelly raised to 3

the voltage across the sphere electrodes is
OkV, 25-200 Hz, and maintained at that valy

8 for one minuta,

If a sustained arc does not d

svelop betwsen the slectrodes,
electric strength.

then the oil is satisfactory in respsct of

-

Suitable moisture tests are ths gentle boiling of a small sample of 0il over a bunszn
of a dully red-hot stesl rod into a quarter litre (1/2 pint) of oil.
indicates tha pressnce of moisture and the failure of
crackls-free if the oil is to bs passed as suitable.

flame, or thas plurging
In either test, a crackling scund
the sample. Tuwo samples out of threg should ba

The presence of dissolved sludge may be dsatectad by diluting a sample of ths oil with patroleum spirit zng
filtaring it to seg if any sludge is precipitated.

Other tssts ars best performed only in ths laboratory, uncer controlled conditicns.
Should the 0il need to ha replaced, clean the tank,

mechanisms and con
oil, cbserving the precauticns detailed undar 5.2,

+
"0il Filling of Suit

ngear™

n

J

smoved and reconditicned Q\,.
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]
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7.38

7.39

7.52

7.53

7.54

7.55

Whilst the tank is en

pty, check tha mechanisms and contact systems as described in sections 7.25 and 7.25.

Top up the o0il to the marked level in the tank. New 01l may bs added to old oil, providad that both
comply with the requirements of British Standard B85 148 ang the old oil is in reasonably good condition.

Lubricating 011 Soscification

The following lubricating 0il specification has been specially developed to suit the rsquirements of those
mechanical componsnts of electrical switchgear which ars not within the oil tank. Housver, any reputablsg

make of oil having an approximately similar specification should bs satisfactory. In case of difficulty,
pleasa consult our Head Office.

Specific Gravity 0.893
Pour Point - 15% [ ZGOC)
Closed Flash Point 500°F (ZGOOC)
Viscosity Redwood 1400 at 7ogr (212c)
172 at 1407F (80%c)
Viscosity Index 96 ’
Additives

2% MoS, + tackiness agent,

Post Fault Maintenance and fuss Renewal

Post fault maintsnance is limite
design is that faylt curre

of the main switch megchanism servas mersly to interrupt the 1o

Since the MAIN switeh (313) must be set to RESET (303) befors the cover (324) can be opsnad, fuses (311)
should only be changed when the MAIN suitch (30 i

3) can be switched ON (313) immediatsly afterwards. It
cannot be locked in the RESET position (303).

The fusss (311) can be changed without the use of tools. Fuses are to BS 2692: 1956, of ocil-immersad typs
with striksr pins and of barrel size 63 mm (2.1/2 in) diameter by 353 mm (14.1/8 in) or 254 mm (10 in)
length, according to which contact cup design (328) is fitted, Kits for conversicn to take the altarnativs
fuse sizes are available from Yorkshire Switchgear's head office.

Note that the rioht hand MAIN switch (313) is OFF and the left hand EARTH switch is OFF (304) as shown in
the indicator window (352). Unlock the MAIN switch handle (313) and raiss it to the RESET position (303).

S

Unfasten ths screws securing the cover (324) and reise the cover and fuse carriage (349) until the carriag
retaining clipg (358) springs forward to Support the weight, The fuses ars nouw accessible; Raise the mechan
trip bar (307) and the hinged contact clips of all three fuses. Remove ang destroy or discard all three &

2
ism
ses
since any which have not blown may nonetheless have suffered some damage during ths fault.

Insert thas bottom contact (i.e, the end without a striker pin, as indicated on the fuse body) of each new
fuse (311) in turn into its retaining cup (325) in the fuss carriage (349). Press each fuse down firmly

to ensure that it is satisfactorily seated. Secure the hinged clips ouer the tops of the fuses and lower
the trip bar (307) 2cross the tops of the fuses.

— L

Reloass the spring loaded retaining el

p (350) on the carriags and close the caver (324). Fasten the
cover retaining screws,

Push ths tioht hapg MAIN switch handle (303) down

: (313) to re-closs the main switch,
window (352) will changs to ON. Lock the handls (

The indication in the
313) in this position.

324 i
349 =,
350 — 77
311 —]

325 L*-;_'.i

1

304 — |

314

f
L

i

f

I
!
!
|
!

/5 diagram's




7.6 Changoing from 254 mm (10 in) to 359 mm (14.1/8 i)

Funes

7.61 Note that the following taxt applies whars the sxisti

replacement fuse retaining cups (325h).
7.62 With the fuse switch (312) OFF and in the RESET position (303, 352), unfasten and raise ths
cover (324). This will 1ift the fuse carriage (343) with it, Disconnect the links which su
carriage from the lid and 1ift the carriages out of tha tank.
7.63 Unfasten the twelue nuts and scrows which securs the three fuse retainers/louer contact cups
the three fuse contact support plates (354). (N.3. uhers an enclosed type of fuss carriage
its front cover will need to be removed first),

cups (325a) and contacts (355) and the twslve sets of nuts and screws.
Using the nuts and screws provided and ths ex
secured the fuss contact support plates),

ara supplied completa with the shorter des

isting holes in the carriage (i.e. the holes wh
fit the replacement fuse retainers/contact cups (3
ign of fusa contact (356) fcor 355 mm (14.1/8

7.65 Chack that the three pairs of spring contacts

ars equally spaced at 115 mm = 1 mm (4.11/18
In the case of an enclosed carriage, replace t

(357) uhich extend from the bottoms of the con
- 1/32 in) to ensure correct contact alignment
he front cover.

7.66 Replace ths carriage

(349) in its guides in the tank.
cover (324).

7.7 Changing from 359 mm (14.1/8 in) to 254 mm (10 in) Fuses

7.71. Note that the following text appliss whera the existing fuse carriaga (349) is re-usaed but fitted with
replacement fuse retaining cups (325a).

7.72 UWith the fuse switch (312) OFF and in the RESET position (303, 352), unfasten and raise the fuse switch .
cover (324). This will lift the fuss carriage (349) with it. Disconnect ths links which suspend the fuss ”(:
carriage from the lid and lift the carriage cut of the tank.

7.73 Unfasten the six !'0'3a nuts and screws which securs the thres fuse retainers/lowsr contact cups (325b).

(N.B. Uhere an enclosed type of fuss carriage is employed, its front cover will need to be removsd first),
Remove and discard or store the fuse ratainer/cups (325b), contacts (356) and the six sets of '01'8A nuts
and screus.

7.74 Using the nuts and screws provided and the existing holes in ths carrizga,

contact cups (3252) which
(10 in) fuses and the fuse

are supplied complete with the langer desig
support plates (354).

n of fuse contact (355)

ing fuse carriags (349) is re-used but fitted with

fusa switch
epend the fuss

(325a) and
is empleyed,

Removs and discard or stors the plates, fuse retainer/

ich formerly
25b) which

in) fuses.

tact cups (325b)
and engagement.

Re-connect the links betwsen the carriage and switch

for 254 mm

ey
prm=--

;\

| S
[ Aaipatied

e —————

¢

Pit the replacement fuse retainers/
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7.75 Check that the three pairs of+spring contacts (3%7) which extend from ths bo
are squally spaced at 119 mm & 1 ma (4.11/16 in 2 1/32 in) to ensurs corract

(f 7.76 Replace the carriage (349) in its guides in the tank.
cover (324).

303 324 352 312 303

324) 3

ttoms of the contact cups (32Sa)
contact alignment and 8ngage-

Re-connect the links bstusen the carriage and switech

312



8.1 Spare Parts

8.11 Service experisnce with sarlier designs of fuse switch hag shown that the need for the replacement of o
any part of a S0-FS fuse switch will very rarely ariss, ) K

8.12 In view of this factor, of the widse variety of duties and environments to which units ma
and of the detailed variations in equipment betwsen individual installations,
recommend spare parts on an individual contract basis rather than to issus a g
spares,

y ba subjectsd
it is ocur policy to
eneral list of recommended

8.13 Sheould any pert be required which was not initially provided as a spare,
serial number of the unit, the information quoted on the data plate and,
contract numhsr. Yhere relevant, references to illustrations and part ks
may assist in the identification of the component to be renewed, s.g.:

the enquiry should includs the
whers possible, ths original
y numbers used in this manual

8.14 S0-FS fuse switch, ssrial no. 0100234, 250 MYA 11kV 90/100 amps, 150 MVA 6.6kV 135/50 amps,

3 phass, peak
kilo-amps 33.4, 50/50 Hz.

Trip bar assembly, key no. 307, as illustrated in 7.5 diagram 'A' in Instruction Manual for Outdoor
Mstalclad Transformer Mounted Automatic 0il Fuse Switch S0-FS Equipment Rated Voltage up to 15kv,
Second Edition, November, 1575.

B

8.15 Whilst not all of the information quoted will alvays be directly relsvant or essential, it may help to
distinguish between designs having minor detail variations.

8.2 Jools -

8.21 The only tools required for this equipment are:

5/16 in BSW socket wrench, oy

DI R

- UL .33 S23ONS8Ss BNg cpen encsg Fpanners,

[

plus normal workshop tools such as screwdrivers, pliers, drifts, hammers, files, etc.




S KEY TQ ILLUSTRATICNS (S)-FS fuse switeh for transforner mounting)

122
123
124

- 125

126
127
128
130
131
301
302
303
304
305
306
307
308
308
310
311
312
313
314
315
323
324
325
326
327
328

- 329

330
331
332
333
334
335
336
337
338
339
340
341
342
343
349
350
331
352
353
354
355
356
357
358
359

Main cabls box front plats on (351)
Cable sockots in (331)

Cable box bottom plate on (351)
Gasket for (126)

Gland for main cabls (127)

Main cabla

Filler aperturs covar for (120)
Filler aperturs in (122) .

Filler aperturs gasket for (130) i

Main circuit label

Main switch RESET positicn

Earth switch OfFF pcsition

"Remove to Earth" interlock

0il lsvel

Trip bar

Earth switch ON position

Compound lgvel

Flangse around (318)

fuse barrel

Main switch blads

Main switch ON/OFF pcsition

Bushing connection tg transformer

Earth switch blads

0i1 tank

Main cover

Lower fuse retaining cups (a) for 254 mm fuses (b) for 359 mm fuses
Switch interlock cam on main switch drive shaft (337)
Switch interlock cam 0N earth switch mechanism
Front interlock shoot bolt driven by (329)

Cover interlock cam 0n main suitch handle shaft
Cover interlock catch inside Tight side of (324)
Rear interlock shoot balt driven by (324)

Main switsh tuin

Va3 arms
Mzin switch mecha 3 hammer

Main switch upper trip rollsr

Main switch drive shaft notched cam
Main switch closing spring assembly
Main switch drive sharft

Main switch handls internal drive lever
Main swuitch hald hack catch

Main switch upper trip rollar arm
Earth switch mechanism drive lever
Earth suwitch machanism driven lever
Earth switch operating springs

Fuse carriage

Fuse carriaqe Tetaining clip

Tank inner cover

ON/OFF/EARTH incication aon top cover

Fuse contact supgpori plateg

Fuse contacts (long type)} for 254 mm fuses
Fuss contacts (short type) for 359 mm fuses
Spring contacts protzuding from (325) bottoms
Incoming cable hbox

Cable box bushings



