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WARNING

Before performing electrical tests on Type VSML
reclosers refer to Service Information 5280-90-1.

Figure 1

McGraw-Edison Type VSML
electronically controlled
vacuum reclaser.

INTRODUCTION

Service Information 5280-45-3 covers the maintenanc
instructions for the Type VSML electronically controlled
three-phase, vacuum recloser. The manua) includes a genera
description of the recloser and its operating principles an
instructions for periodic inspection, testing and shey
repairs. Service parts lists keyed to gxploded view drawing
of the unit along with ordering information are included a
the back of the manual.

DESCRIPTION

The Type VSML recloser is a three-phase, electronicalh
controlled fault interrupting device that features vacuun
interruption and air insulation. Current interruption take
place in vacuum interrupier assemblies suspended from ty
recloser cover by insulating supports (Figure 2). A movin,
contact in cach interrupter assembly is driven by th
operating mechanism of the recloser (Figure 3) to open anc
reclose the circuit and clear the are within one-half eyl
while utilizing a stroke of only one-half inch.

Recloser tripping and closing are initiated by signals fron
the electronic control. When fault currents in excess of th
minimum trip value are detectad in one or more phases, ¢
24-volt signal from the electronic control activates :
solenoid in the operating mechanism of the recloser to trig
the opening springs and open the interrupter contacts.

Theze instructions do not elaim to cover all details or variations in the equipment, protedure, or process described, ner ta provide direction:
for meeting every possible contingency during instailation, operation, or maintenance. When additional infarmation /s desired to satisfy :
problem not covared sufficiently far the user's purpose, please contact your McGraw-Edison Power Systems Division sales engineer

McGRAVW-EQISOMN CONPANY
[e] Power Systems Division

Canonsburg, Fennsylvania 15317

Qctober 197¢
New lssue
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At the programmed reclosing time, a 24-volt closing signal
from the electronic control actuates the operating motor.
The motor drives a cam to release preloaded closing springs
which close the main contacls and charge the opening
springs. The motor continues to run afier the contacts are
closed to preload the closing springs for the next operation.

An external 230 vac auxiliary power source supplies power
for the motoy operator and also charges the battery in the
electronic control. The battery, in turn, suppljes the 24-valt

CLAMP-TYPE TERMINALS

WEATHERPROOF
QPERATOR CABINET

NO. 4409 P.2

d-¢ tripping and closing signal power. An undervoltage relay
opens a contact in the closing circuit if the 230 vac motor
supply power is lost. This prevents draining the control
battery because of a continuous ¢losing signal when there is
no closing power. Tripping is accomplished with stored-
spring energy released by a 24-volt signal from the
electronic control and will occur even though the 230 vae
supply is lost.

Major parts and assemblies are identified in Figures 2 and 3.

BUSHINGS

LIFTING EYES

INTERRUPTER CABINET

BUSHING LEAD

BUSHING LEAD
CONNECTOR

INTEARUPTER
SUPPORTS

VACUUM INTERAUPTERS

Figure 2

Type VSEML wvacuum
removed,

reclozer

with inspaction cover
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TRIP SOLENOID ASSEMELY 192

TC
operates with 24wolt d-¢ sig-

nat frorm electronic control.
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LMt swiTeH 122 g 152
al a2

deenergizes trip coil and trip
circuit.

CONTACTOR I%E

¢loses motor circuit.

152
v
prevents draining bartwery in
contrgl if 230 vac is lost.

UNDER-VOLTAGE RELAY

SERIES LINIVERSAL
MOTOR (M)
has low power requiremant,
needs no lubrication,

RECTIFIER (R)
supplias d-c power for brake,

FUSED PULLOUT SWITCH ;.uﬂ

provides a safe, vizible means
of disconnecting motor power

source,
BATTERY CHARGER 135?2
connected to 2I30woly a-c

source through fused pullout
switch and 10 electronic con-

NO. 4409 P 3
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CONTACT POSITION

INDICATOR '
linked to main operating shait:
vigide: through  window '
aperator abinat. :

MANLUAL TRIP I
AMND RESET KNOB

permits manual tripping with |
out eontrol when knob i
pushed to trip. Also operate!

fimit switch 11_5?2 which open |

close circuit to disable elec|
trical ¢losing. |

BRAKE(E)

i sulenoid oparsted, energizee
by dc from recrtified an-vcl‘i
source. '

HEATER CONTROL '
switch and fuses for heatars |
cperater cabinet and in inter '
rupter anclosure. |

CLOSING SPRINGS
charged by drive motor,

i
trol bartery. '
Figure 3 |
Companents of operating rmechanism, '
SPECIFICATIONS . . !
|
RECLOSER ELECTRICAL RATINGS DUTY CYCLE !
Mominal system voltage (kv rms) ..o .. ... . ... .. 144 Parcant of /R MNo. of
Rated maximum valtage (kv rmgd , . ... oa. .. ... 155 Interrupting Aating Aatia Operations
Rated Impulse withstand voltage (BIL) (kv crest} ..., ... 110 1520 a 12
&0-hartz insulating lavel withstand (kv rems) 45:55 8 BO
Dry, onemimute . ... 50 90-100 16 40
Wet, ten 58C0Ng5 .. . i e e e e e 15 )
Continuous current tamps) .. .. ....... S SE0 Total Operations 232
INTERRUPTING RATINGS CLOSING MOTOR |
. " Operating valtage, vaC . ..\ . v oot 230
M
Tri'"‘(:’m““"’ c'“"“ft’“"(‘“"g \ VOItIgGE rNg8, VAT - -\ ..\ttt 190-250
p pe Aapacity lamps Inrush CUrFenT, @M . . L. e e e 15
100 - 3000+ Steady-STaTe CUrFtenT 8MIDS . . L. L .. e g
140 - 4200 Moror start to contact make {eyeles) , ... ........... 105
200 B000*
280 g400- !
400 12000~ TRIP SOLENOID
560 16000 '
800 16000 Operating voltage, vde . .. .. .. ... ... it innra. . 24
1120 16000 Peak current, amips ..o e e il 5.65 (1% cycles)

Protective accassory on the control exrends the interrupting capacity

of the recloser to its maximum rated value,
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The frequency of maintenance depends upon local climatic
conditions and the severjty of the operating service imposed
on the recloser. McGraw-Edison recommends that. Initially.,
a maintenance check be made after one year of service or
during the customer’s normal substation rhaintenance inter-
val whichever occurs first. A study of maintenance records
for similar equipment and the resulis of thiz injrial
inspection ¢an then be used to establish realistic mainte-
nance interval requirements. The latest issue of American
National Standards, ANSI C37.6] proposes methods for
this evaluation.

Becuuse there is no oil that requires changing, the mainte-
nance check of this recloser is confined to a general
cleaning and inspection for accidental or environmental
damage. Each periodic maintenance check should include at
least the following steps:

1. By-pass and trip the recloser to remove it from service.

A. Disconnect the control cable from the electronic
control.

B. Be sure to deenergize the 230 vac auxiliary power
source to the operator cabinet.

2_Inspect exXternal componernts,
A Check for broken or cracked bushings.

B. Check for paint scratches, corrosion. and mechani-
cal damage.

3. Inspect the operator mechanism.

A. Check interior of the operator mechanism cabinet
for accumulation of dust dnd dirt; clean as neces-
sary. Check door gasker for effecriveness of gasker
seal.

B. Visually inspect all components for worn or broken
parts and corrosion.

C. Check for broken or loose wiring terminations at
the various electrical components of the mechan-
ism.

D. With a screwdriver check the tightness of brush-
holder caps on the motor housing.

CAUTION

Hand-tightening i3 sufficient; excessive tightening
may cause the brush-holder cap to crack.

4. Close and trip the recloser manually several times to
¢heck the mechanical operation,

A. Insert the manual closing crank (stored on the
inside of the operator cabinet door) through the
hole in the right-hand side of the cabinet (closed
with a plug) and into the hole in the brake housing
(Fizure 4).

B. Make sure the Reset-Trip knob is up in the RESET
position.

NO. 4409 .4

C. Release (he Lrake by holding the brake handle
the right and crank the molor in a counterclockwise
direction until the recloser closes. Approximately
10-12 revolutions of the crank are required to
release the precharged closing springs and close the
vacuwm interrupters,

D. Move the Reset-Trip knob down to TRIP. The
recloser will open and the contact position indicator
will read OPEN.

NOTE: Subszequant manual operations will require
approximately 135-140 revolutions of the crank to
charge the closing springs and ready the operating
mechanism for a ¢losing operation.

E. Repeat the mechanical operation several times.

Figure 4
Manually closing Type VEML recloser,

5. Visually inspect the interior of the interrupter housing.

A. Remove one of the side inspection panels to gain
access to the interior of the housing.

B. Check interior of housing for dirt and dust and
¢lean as required.

6. Check the mechanical integrity of all primary ¢onnec-
tors and current exchanges of the interrupter assem-
blies. Retighten or replace as necessary.

7. Check the contact erosion of the vacuum interrupters.
A. Manually close the reclose (see step 4).

B. Check the position of the scribed mark on the
moving contact rod of the interrupter (Figure 5).
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MOVING CONTACT ROD

SCRIBED MARK

=== PHENOLIC GUIDE

rmiA srsmu pIviice :-‘
CaT, Np  mmm{¥O0R

Figure 6
Scribed mark on movable contact rod,

C. I the scribed mark falls below the top of the
phenolic puide when the interrupter is closed, the

contacts have completed their useful life and the-

intlerrupter should be replaced.
8. Check the vacuum integrity of the interrupters.

A. With the recloser in the QOPEN position, parform a
hi-pol test across the bushings of each open phase at
37.5 kv rms, 60 hz or 50 kv dc.

B. The interrupter should withstand the specified test
voltage [or one minute and should not load down
the test source,

CAUTION

At voltages up to 37.5 kv rms and 50 kv de the
radiation emitted by the vacuum interrupter is
negligible. However, above these specified test volr-
ages radiation injurious to personnel may be emitted.
See Radialion Warning in Service Informartion Bulle-
tint 5280-90-1 for further details.

IMPORTANT~BE AWARE

After having been energized, the metallic envelope
(located between the two ceramic insulators) may
retain a small electric charge (or some time. The
magnitude of the charge is not harmaful.

If the envelope is touched before the charge is
drained off, a shock may be fell thal is sirnilar to the
static discharge experienced in a dry, carpeted room.

9. Check the cabinet heaters.

A. Visually inspect the heater resistor: in both the
operator cabinet and the interrupter housing; check
all connections for tightness,

ND. 4409 F. 5
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B. Remove and visually check the hcater fuses; f
necessary, replace with Bussmann Fuse, Type AGH.,
250 volt, | ampere fuses. i

C. Remove the fused pullout switch to disconnect tlrla
motor circuit and apply 230 vac auxiliary power 12

the input terminals to energize the heater cjrcuit\

D. Check the electrical operation of the heater switc: 1
and the heaters. .

10. Check the electrical operation of the recloser.

. . . I
A. Reinstall the fFused pullout-switch to energize thz
motor circuit.

NOTE: If the recloser has been manually trippﬂll
while the motor circuit was deenergized, the molcl
will run to charge the closing springs. .

B. Momentarily apply 24 vde to terminals A(+) an |
E(—) of the control terminal board mounted vert ;
cally along the left edge of the panel board; th
recloser will clopse.

NOTE: The motor will continue to run to rec:hzu'gjl
the closing springs for the next clozing operatuu
and autornatically stop.

C. Momentarily apply 24 vdc to terminals A(+) anil
C(—) of the control terminal board; the rectoser wil
open. '

D. Electrically close and open the recloser several time§
to check its operation and leave in the opei
position. |

I
1. Check the operation of the recloser with its electron &
control.

A. Make sure the electromic control is in the lockc‘ti’t
position by operating the Manual Control switch 15
TRIE; verify with the LOCKOUT TEST switch.

B. Reconnect the electronie control cable to th
recloser,

C. Close and trip the recloser by operating the Manu; 1
Control switch of the electronic control.

NOTE: Service instructions for the electronic cm -
trel are provided in a separate manual whu:n
includes: control inspection, operational check: g
battery charging, and testing.

12. Check the appropriate section in the Installatiol
Manual, $28045-1, before returning the recloser t)
service, |

SERVICE INSTRUCTIONS

The extent of repairs will determine whether the reclost|
must be returned to the shop or can be left by-passed o1
the line. Bushing and vacuum interrupter replacement, an
minar repajrs may be performed in the field. However. it 3
recommended that the recloser be returned to the shop
more extensive testing or repairs are required.

If the electronic control requires service, it can be eas;l :
replaced with a spare unit and returned to the shop fcr
repairs.
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Following replacement of any major mechanical or electri-
cal circuit components, the recloser should be checked out
for proper operation both mechanically (manual closing
and tipping) and electrically (with electronic control)
hefore returning to service.

BUSHING REPLACEMENT

Bushing maintenance is generally limited to a thorough
cleaning and a check for cracks or punctures during the
regular maintenance inspection. Cracked or broken bush-
ings must be replaced. To replace a bushing:

1. Disconnect the lead of the damaged bushing at the
interrupter assembly.

2. Remove the bushing clamps, secured to the studs in the
cover with three hex nuts.

3. Lift off the bushing assembly and remove and discard
the [ower bushing gasket,

4. Twist off the aluminum clamping ring from the old
porcelain. If the ring is in good condition, install it on
the new porcelaing if the ring is damaged, a new
clamping ring must be installed.

NOTE: The clamping ring cushions the pressure be-
tween the bushing and the bushing clamps and should
not be omitted.

5_Unscrew the bushing terminal aszembly and remove 2nd
diseard the upper bushing gasket.

6. Examine the polyethylene insulation on the bushing
lead for cuts, pnicks and resulting tracking; replace the
lead if damage is detected.

7. Install the bushing lead into the new porcelain and
replace the bushing terminal using a new upper bushing
gasket. Assemble with 35 foot-pounds of torgue.

NOTE: Apply a very small amount of petrolatum jelly
to the inzide face of the terminal before reassembly. It
is sufficient to cover the knurled surface only.

8. Ingtall the bushing assembly into the recloser cover
using a rniew lower bushing pasket. Orient the bushing so
that the lower end of the bushing lead is positioned for
clamping to the interrupter assembly.

9. Position the aluminum clamping ring with the split
positioned between two clamping bolts.

10. Replace the bushing clamps and tighten the clamping
nuts gradually and equally in rotation to 12-15 foot-
pounds of torque. This results in evenly distributed
gasket sealing pressure.

VACUUM INTERRUPTER. REPLACEMENT

Interrupters that lose their vacuum integrity (fail the
high-pot test) or reach the limit of contact erosion (seribed
mark on rod is below the top of the phenolic guide) must
be replaced. The following is the recommended procedure
for replacing vacuum interrupters on the Type VEML
reclosar:

1. Make sure the recloser is open. (Trip-Reset kneb in
TRIP position.)

NO. 4409 F. 6

2 Loosen and remove the upper interrupter clamps
(Figure 6). As the élamps are loosened, the contact rod
will move downward due to atmospheric pressure acling
on the bellows, This action can be verified by observing
the movement of the scribed mark as the clamp is
loosened,

NOTE: If the contact rod does not move, use a
screwdriver to gently spread apart the clamping fingers
at the end of the operating rod assembly to free it.

CURRENT
EXCHANGE

UPPER
INTERRUPTER
CLAMPS

VERTICAL
SUPPDRT
STRINGERS

LONG BUSHING
LEAD

VACUUM
iNTERRUFTER

LONG LEAD
CONNECTOR
{HIDDENI

LOWER

INTERRUPTER
CLAMPS ———"

LOWER SUPPORT

[ ASSEMELY
Figure 6

Vacuum interrupter assemblies.

CAUTION

It iz important that the movable contact rod of the
vacuum interrupter iz free before proceeding. Do not
twist or pull the vacuum interrupter to free the
movable rod end during remaval of the interrupter.

3, Disconnect the long bushing' rod from the lower
support and connector assembly by loosening the
bushing-rod clamp and attaching hardware.

4. Loosen and rernove the lower interrupter clamps.

5. Remove the vwo nuts, loclkkwashers and flatwashers that
attach the lower contact support plate to the vertical
support stringers, and remove the lower support assem-
bly and vacuum interrupter.

6. Install the new vacuum interrupter into the clamping
fingers of the contact operating rod and into the lower
contact support assembly and attach the assembly to
the vertical support stringers with the two flatwashers,
lockwashers and hex nuts.
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7. Manually slow-close the recloser using the following
procedure:

A. Place Trip-Reset knob on operating mechanism to
RESET.

B. Insert manual operating handle through side of
operating mechanism cabinet into hele in brake
assembly (Figure 4).

C. Release the brake by holding the brake release
handle to the right and crank the motor counter-
clockwise until the trip latch is engaged above the
link and roller assembly (Figure 7).

TARIP LATCH

LINK AND
ROLLER
ABSEMBLY

Figure 7
Trip lateh engaged for manual “slow-close” aperation.

D, Engage the brake and remove the manual crank,

E. Release the brake by moving the brake release lever
to the right. The charged closing springs will cause
the operating rmechanism to “unwind” {operate in
the opposite direction) and slowly settle the re-
closer into the closed position,

8. Install the upper and lower interrupter clamps. Position
the clamps to the shoulder on the finger-type current
exchange copnectors and orjent the upper clamp
members so the pap between them (on one side) is
above one of the three hex nuts on the interrupter

(Figure 8).

NOTE: Clamps must be tight to prevent the interrupter
contact rods from slipping in their current exchange
connectors, Coatl the threads of the clamps and the
attaching screws with Loctite Anti-Seize Compound
No. 6770, or equivalent and torque the upper clamps to
12 foot-pounds minimum, and the lower clamps to 18
foot-pounds minimum,

NO. 4409 P 7
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e

e

HEX NLUT
I h i b — I
[ 1
| L
Figure 8§

Position upper clamp so that gap between clampiry
members is directly above one of three hex nuts cn
interrupter.

9. Reconnect the long bushing lead to the lower contat
and support agsembly.

10 Trip and guick-close the recloser several times with th 2
manual operating handle to check interrupter ops -
ation.

NOTE: Contact movement can be verified by observinz
the movement of the scribed mark on the movinz
contact rod. When the recloser is open, the scribe mar ¢
will be 5/8 to 3/4 inch above the top of the phenol:
puide disc; on clasing, the mark will travel dovnwar 1
1/2 inch.

OPERATING MECHANISM

The motor-spring operated mechanjsm employs a tris
solenoid for opening and a motor-drive for closing. Th:
upper portion of the operating mechanism in the operatcr
cabinet incorporates the tripping mgchanism which include s
the trip solenoid, mechanical linkages and associated limyt
switches. The lower portion of the operating mechanisr |
incorporates the closing mechanism which includes th:

" motor, reduction gear box. brake, closing springs, mechan -

cal linkages and associated switches. The opening spring;
and linkages to operate the vacuum interrupters are locate |
in the interrupter housing.

Opening Spring Kemoval

With the contacts open the opening springs are relaxec.
These springs can be removed by loosening the sprin
retainer bolt which extends through the back of th:
interrupter housing for easy access.

These springs pull on the contact operating bar assembly [
separate the vacuum interrupter contacts with a hig.
impact force when the contact bar is released by th
operating mechanism. When the contacts open fully, a latc]
riding on the operating bar assembly engages a pin &
prevent the bar from bouncing back. When the openin ;
springs are removed, the contact operating bar can b
pushed forward to discngage the bounce latch and the ba
can be disconnected from the operating mechanism b
removing the connecting pin.
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SENSING LINKAGE MECHANISM
C.T. BRACKETS
MECHANISM
OPERATING '
ROD OPENING |
SPRING i
CONTACT !

OPERATING ROD

Figure 9
Interrupter operating mechanism in recloser covar,

Interrupter Linkages

The interrupter operating linkage and contact operating rod
assernblies are supported by a box-like bracket fastened to
studs in the recloser cover. If necessary, the interrupter
operating linkages can be disassembled by removing the
C-rings at the end of the link pins. Refer to the exploded
parts view for disassembly and assembly.

Operating Mechanizm

The complete operating mechanism in the operating cabinet
can be removed as a unit by removing the 1/2-inch nuts
securing the top and bottom of the back channel to the
cabinet. Before removal it will also be necessary to detach
the motor leads to the fused pullout switch, the brake leads
to the selenium rectifier, trip coil connections and various
limit switch leads. Tag the leads as they are removed for
ease of replacement.

Motor Removal

A universal series-type maotor is used to charge the closing
springs and initiate the closing action. The motor 18
energized from a 230 vac auxiliary power source through a
fused pullout switch. The motor has permanently lubri-
cated, sealed ball-bearings and normally requires no service.

If motor is to be repliced, remove the four socket head
capscrews that attach the motor to the mechanism and
uncouple the motor shaft at first rofl pin under the
spring-Joaded roll pin retainer.

CAUTION

This: type of motor should never he energized while
removed from the gear box assembly. Operating while
unloaded will resutt in -an uncontrolled speed and
possible damage to the motor.

Brake Inspection

|
A solenoid-type brake (d.c-energized for chatter-free oper- |
ation) s released electrically whenever the motor circuit is
encrgized. Two spring-loaded stationary outer discs acting |
on the rotating center disc provide double-braking action |
for long trouble-free operation. If any brake slippape is |
evident, check the tightrness of the three capscrews which |
load the springs and cornpress the brake assembly; retighten !
as necessary. If the screws are tight, replace the entiré brake
assembly. A brake replacement kit is listed in tha service
parts section,

FRICTION CENTER FRICTION
DISC DISC DISC

50

0 i o ¢

Figure 10
Disassembled solenoid brake assembly.

Gear Reduction Unit

The pinion gear at the opposite end of the motor shaft
coupling Js engaged to a gear reduction arrangement. All
gears are permanently lubricated to provide maintenance-
free operation and prevent corrosion. The pinion gear
bearings are of oil-impregnated bronze and have long wear
life. Inspect all pear teeth and bearings carefully and
disassemble the unil only if replacement is necessary, When
replacement of any bushings ié necessary, it is recom-

SOLEMOID ASSEMBLED :
ERAKE X
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mended that a complete new gear cover plate be ordered. A
complete new set of bearings will resnlt in quieter operation
und a longer trouble-free service life.

TERMINAL PANEL AND CIRCUIT CONNECTIONS

Electrical circuit components of the operating mechanism
require no maintenance and should provide trouble-free
aperafion. If control circuit failure is indicated, check out
this circuitey in the following order:

1. Substitute another electronic control known to be in
working order. Follow the procedures in the electronic
control service manual to test and repair the control.

Check out the control cable for breaks or shorts.

Test the circuit components in the operating mechan-
ism.

Control Cable Check

With the cable removed at the control, check the continuity
of each circuit through the connection at the operating
cabinet up to the control terminal block. The connector pin
sackets and the control terminal block are correspandingly
lettered. Remove and replace each conductor at the cantrol
terminal block while checking. A zero reading will indicate
continuity; 4n infinite reading will show an open circuit.
Continuity between unlike pin sockets and terminals
indicates a short-circuit, Replace if cable is damaged.

Control Circnit Components

A schematie diagram of recloser circuits is shown in Figure
11. Figure 12 shows the recloser connection diagram. All
the components are located in the aperator cabinet except

TRIF CLOBING 162 .
i

Al
a 1 152 gt
| . | T AMXILIARY SWITCH — " CONTACT
] Eé
3 a

[OPCNS TRIP QISCUITY

'f’-r- CAMUFEMATCD SWITCH
Bl rens maTOR CIRQYIT)

] VB2 oy e T
bb'} " (GLOSES ELOSING CIRGUIT!

‘kl.r'; LT SWITCH IMANLIAL TRIP
AND HESET)

.
'Ii_'? % AC UNDCAVOLTAGE RELAY
52 e con
1;3 ELOSING CONTACTOR

"'51 IEE'_:I BATTEAY CHARGER

BT PUSHING CURRCHT TRANSFOAMER

TORE ELLCTAONIG CONTROL — .

H HEATEH
Mo & BUSGE CAPATITOH
— K2 i K3 A BAAKE SOLENDID HELEASEY
E E 5;_ %I o ORAKE WHFN DFEASTES!
ar |z T WM waTHN
Ko T LA E.L N o N I

P e e m—-——

|

MOTL:  ALL SWITCHES SHOWN WITH RECLIDEER CONTACTS OPEN AND 230VAC DE.ENENGIZON,

Figure 11
Schernatic diagram of recloser circuits,
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the internal bushing current transformers which are in e
recloser cover assembly. Figure 13 shows the approximate
location of circuit components in the Type VSML reclos r.

With the recloser contacts open and the recloter’s mot )r
source deenergized, make the continuity checks as shown n

Table 1. |

Check the motor and brake circuit with recloser contac f;s
open and the heater switch in OFF. An chmmet i
connected at the fused pullout switch terminals should re: d
approximately 1.2 K ohms te indicate continuity. Al o
check for grounds. e

EIMGLE

NATLOET RECLOSER MULTI_RATIO 6T

(ACCESZORYI CONTACTS (AECISGORY) I

b T
|-
A;.-I)UI.IAH‘I'.SWITC.!M'
|AEEEESONY)
—
N
_.“'.‘-_‘"‘!BEE
4
il I
TQ ME
ELECTACNIE
CONTAGL
)
‘;_L &
HEATERS IN |
INTERAUATEA|
- ENCLOTUAE
T HEATEAS IN
QFERATOR
MECHANIEM
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Recloser connection diagram. {Shaded areas are aceessorie ;)
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Figure 13
Approximate {ocation of aireyit components Type VSML
racloser.

Bushing Current Transformer Tests

The sensing transformers can be tested using the circuits
shown in Figure 14. Connect all three phases of the recloser
in scries across a 100 ampere a-c test supply and close the
recloser with the manual closing crank.

Ratio Test for Sensing-Cumrent Transformers
1. Energize 100-ampere test source.

2. Check current through control-cable receptacle sockets
K-G (Phase A), K-H (Fhase B) and K-J (Phase C). For
each sensing bushing CT checked, the milliammeter
should indicate 100 milliamperes plus or minus ten
percent.

CAUTION

When checking the CT output of one phase, be sure
that the CT's on the other two phases are shorted—or
use three milliammeters to load all three phases at
one time,

3. A 100-ma rcading verifies the 1000:1 ratip of each
current transformer. Be sure 1o allow for Lolerances of
metering equipment. Deencrgize test source and pro-
ceed with polarity test,

NO. 4409 P10

Table 1

Continuity Checks at Control Cable Receptacle Pins
{With Cantral Cable Disconnected)

Valug = Ohms
Ohmmater Yo Check
Probes Contacts Contacts
Open Closed
Awbd Trip solengld Irfimite A+ 10—+
3aa0o0*
B+
Infinite
AtwF Closing circuit Zero Infimite
with .
240
volrs
applied
At F Infinite Infinite
Mo voltage
Cta D Limit switch Infinita Zara
EtoF Closing contactor B2 82
Kl Bushing current. 1K 1K,
transformer
Kto H Bushing current 1K TK
transformer
Kt G Bushing current 1K 1K
transformer

“Resiztance of the trip solenoid above is approximately 1.0 ohms,
Measurement from A to B includes forward registance of a digde in
the A-B circuit. Whan chacked with an ghmmeter, this disde can
have a large resistance, which will vary depending uvpon the
ohmmater zcale yzed,
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Figure 14
Test circuit for checking bushing current transformers,
Ratio and polarity test-circuits shown are the effective
cirguits that contribute to the testing. Components nort
having an effect on the current flow are not shown, Dotted
lines in the polarity-test circuit are test leads.
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Polarity Test

1

Connect sockers G, H and J of the control-cable
receptacle in series with jumper leads as indicated in
Figure 14. The jumper leads connect the secondaries of
the current transtormers in parallel so thart towal oulput
current, measured at points K an J, should be 300 ma.

Energize 100-ampere source, Check for 300-ma readings
at sockets K and J. Results should indicate all
three-bushing-current  transformers have the same
polarity with the 300-ma reading, or replacement is
NeCEssUry.

Deenergize a-c test current and remove jumper wires
from receptacle sockets.

SENSING-CURRENT TRANSFORMER REPLACEMENT

1.

Remove the recloser bushing. Label the leads of the
bushing current transformer that are to be replaced.
Preferably use labeling in accordance with the connec-

ND. 4409 P11
5280-45-3, Page i

Lion diagram to aid in tracing leads later. X1 leads fron
the BCT s are white and the X2 leads are black.

Plastic covered metal connectors are used to connes
wires from terminal strips to transformer leads. Thes
are not reusable and when culting transformer leacl
they can be left in place while cutting leads closer ic
the transformer.

Remove capscrews and hexnuts that secure the curren
transformers to the cover. Bushing CT c¢an now ke
dropped oul with mounting and spacing plates.

Replace BCT’s by reversing the above procedure. Be
sur¢ to reuse all spacers provided. All BCT"s are markec
with a black spot to indicate polarity.

Replacement of BCT's should be with polarity marking
up toward the cover. Replacement transformers ar
equipped with generous leads, which ean be trimmed
required. When splicing connections, refer to previou
labeling to assure proper leads are connected befor
soldering. Wrap all splices with electrical tape.
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SERVICE PARTS LISTING

Service parts listed and illustrated include only those parts
usually furnished with a standard unit. Major parts that
have been especially ordered for a specific application are
avajlable upon request by submitting a full description of
the part with the recloscr type and serial number,

Because of the ease, [aster receipt and greater economy of
local acquisition, the wiring, wirec-end Terminals and connec-
tors have not been included in this parts listing. All
hardware parts dimensions have been carefully checked so
they may also be abtained locally,

To assure correct receipt of any parts ordered always
include switchgear type and serial number. Because of
McGraw-Edison’s continuous improvement policy, there
will be cases where parts ordered may not be exactly the
same as parts furnished; however, they will be completaly
interchangeable without any rework of the recloser. All
parts have the same warranty as any whole item of
swilchgear; i.e. against delects in material or workmanship
within on¢ year from date of shipment.

NO. 4409

P12
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INTERRUPTER, CARINET PARTS GROUP

CPO-KYLE 4147668334

II:;:" Dezerlption ﬁ:x:}ﬂg Oty.
1 | Interrupter cabinet cover KA1058VSML 1
2 | Enclosure KAT06VSML 1
3 | Rear covar support KAT07VEML 1
4 | Cover and uperating KATOBVSML 1

cabiner support
& | 5ide panel KA109VEML 2
6 | Ventilating screen plug KPEORME 2
7 | Speednut KP2005AL 30
B | Screw, self-tapping, Tvpe Z, KP19 28
Na, 14 x 5/8-in, 85t
9 | Capscraw, hex hd, 3/8-16 x 1, su | KP778 16
10 | Nut, hex, 3/8-16, stl £P276 4G
11 | Lockwasher, med, 3/8, st KP1108 34

NO. 4409 P13
5280-45-3, Page 13
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BUSHING AND INTERRUPTING MECHANISM PARTS GROUPS
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BUSHING AND INTERRUPTING MECHANISM PARTS GROUPS

NO. 4409
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Itern Catalog Item Catalog
Ng, Description Mumbar Qiy Mo. Description Murber Oty
— Bushing assembly, long lead KATOOVES ) 32 Barrier and ¢lip assambly KATZ1VSM 3
{Includes items 1 thru 4) 33 | Maching serew, B8:32 x 5/8, stl KP1170 5
-- Bushing assembly, short ead KA700VS3 3 34 Lackwasher, med, Na. B, stl KP1118 B
{Includas items 1, 2. 2. 5) 35 Hear nut, N, B, s1l KPT1200 G
1 | Bushing terminal assembly KAYTWI 6 36 | Current exchange and KAT03VEMG 3
2 | Upper bushing gasket KP2090A57 5] support assembiy
3 | Cerami¢ bushing KP1039VvVE [} ar Transfer rod and stop assembly K a117vEM 3
4 | Bushing rod, long KA1G7Vv5d 3 38 | Special washar KP2025A30 3
5 | Bushing rod, short KA167V53 3 39 | Washor KP2090417 3
6 | Bushing clarnping ring KP1066YVS5 G 40 | Bushing KP1075VS 2
7 | Lower bushing gasket KP20090A9 ] 41 Aetaining ring KP2013A22 3
8 | Bushing elamp KFP10685VS 18 42 Bracket KP1046VEM 3
9 | Hex nur, 3/8-16, st KE1215 18 43 | Spacer KP3013427 12
10 | Bushing rod clamp KP1136V51 12 44 Lackwasher, med, 1/4, st KP337 12
11 | Capscrew, 3/8-16 x 1-3/4, bronze ' | KP1078 12 45 { Hex nut, 1/4-20, 5t KPa72 12
12 | Lockwasher, med, 3/8, sil bronze KP328 12 46 | Qperating rod KP1073V52 3
13 | Hex nut, 3/8-16, sit bronze " KP277 12 47 | Roll pin, 1/4 x 1-1/4 gl KP527 2
14 | Lower interrupter clamp S KP1004vEM & 45 | Sleeve connector KP1072VvS 3
15 | Capserew, hex hd, 3/8-16 x 3, stl KP1369 5] 49 Groove pin KP3126A11 3
18 | Lackwasher, med, 3/8, 5t KP1145 |} &) Rertaining ring, Type ¢, WAL1S KP79 i)
17 | Hex nut, 3/8-16, s1l KP1215 [+ 51 Spacer KP3011A63 2
18 | Upper bushing clamp KP10003VEM 51 52 Link KP1020V5EM2 2
19 | Capscrew, Mex hd, 5/16-18 x 1, st | KPi368 G 3 | Link assembly KA122VSA 12
20 | Transfer hracket and KAT00VYSML 3 54 Link KP1020V5M1 2
bushing assembly 55 Retaining ring, Type C, WAG18 KP79 &
21 | Support KPT021VEM 3 56 | Groove pin KP3126A17 |
22 | Plate KP1009VEM 3 57 | Spacer KP3011A49 =]
23 | Machine serew, fit hd, KP1147 12 58 Spacer KP2011A50 3
t/a-20 % 1-1/8 g Reraining ring, Type C, WAG18 KP79 2
24 Lockwasher, med, 1/4, stl IPEZ7 12 [+]4] Link KEP1016VEM1 2
25 | Hew nut, 1/4-20 51 Kp1222 12 &1 | Spacer KP3009A22 2
26 | Vacuum interrupter KANM1VE 3 82 | Groove pin KP3126A17 1
27 | Stringer assemnhbly KAT18VEM 12 63 | Opening spring KP1094V5 2
28 | Hex nut, 3/8-16, stl KP1245 [ G4 | Springretainer - KP10784 1
29 | Lockwasher, med, 3/8, stl KP1145 12 65 Retaining ring, Type C, WAS18 KP79 2
30 | Flar washer, 3/8 SAE, stl KP11486 G 66 | Fiat washer, 3/8 SAE, stl KP1112 1
31 | Capscrew, hex hd, KP1324 5] 67 | Springretainer boit KP1018VS 1
3/8-16 « 3/4, 51l




NOY. 16, 2005

1:35FM

Page 16

OPERATING MECHANISM PARTS GROUP
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NO. 4409

P. 16

[tem Catalog Itemn Caralog
Na Dreszcription Numher Oty, Nao. Deseription Number Qty.
1 Mator KP10068VS 1 24 Spacer KPI0OTATS 1
2 Capscrew, socket hd, KP2036A5 4 25 Flat washer, No, 145, brass KP1509 1
1/4-20 % 5/8, s 26 RAod and pin assembly KA142VEM 1
3 | Auxiliary switch KAGT12R24 T 27 Retaining ring XS0-200 KP10232 1
4 | Levar KEP1029VS 1 28 Limit switch KP10392CE 1
5 | Machina screw, rd hd, KP1197 2 29 Machine s¢rew, rd hd, 4-40 x 1/2 KP1420 2
1024 x 2-1/2, stl 30 Lockwasher, med, No. 4, stl KP1122 2
6 Lockwasher, med, No. 10, st KP825 7 2 Spacer KP3105A15 4
7 | Spacer K PI009A40 2 32 | Hex mut, 1/4-20, szl KP1213 4
8 | Micro-switch, Type A KP1230V3I 2 33 | Lockwashar, med, 1/4, stl KP237 4
MNo. BA-2RVT ' 34 | Flat washer, 1/4 SAE, eul KP1112 2
=] Maching screw, rd hd, KP1031 4 35 Capserew, hex hg, KP1370 4
6-32 x 7/8, st 1/4-20 x 2-3/4, stl
10 Lockwasher, med, No. 8, stl KP1123 4 36 Pinion assembly KA128VE 1
11 Eracket KP1092CE 1 a7 Gear agzembly K.A127VEM 1
12 | Solencid assembly KA1055M1 1 38 | Gear assembly KA128\VEM 1
13 | Machine serew, 10-24 x §/16, stl KP11561 5 39 | Main gear KP124404 1
14 | Flatwasher, No. 103, brass KP240 § 40 | Plate assambly KA115VSM 1
15 | Coupting KP1021VS 1 41 | Brake assombly repair KA7OTVS 1
16 | Roll pin 5/32 x 3/4, st KP503 2 kit, complete
17 | Rall pin retainer KP1248CE 2 42 | Manual glosing crank KA134V3sM 1
12 | Spring KP2i0L 1 43 | Closing spring assembly KA1Q7VEM 1
19 | Bracket KP10324VSM 1 44 | Swap KP1036VEM 2
20 | Machine serew 6-32 x 5/16, stl KP1163 4 45 | Grogve pin KP3126A28 3
21 Lockwazher, med, No. 8, st Kr1129 4 46 | Spacer KF3011A70 1
22 | Knob KP2069A6 1 47 | Retainingring KP2013426 [
23 | Lockwasher, med, 1/4, stt KP837 1
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TERMINAL PAENL PARTS GROUF
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ll:l‘:r Dascription ﬁ:ﬁ:’zﬂr Qty.
1 | Fuse cutout KP9EEMI 1
2 | Machine zerew, rd hd, . | KP1037 2

10-24 = 1, st
3 | Lotkwasher, med, No, 10, stl KP825 a
4 | Hex nut, 10-24, g1l K Pa6d 4
5 | Fuse, Bussmann, Type NOMN20 KP2075A6 2
E | Selenium rectifier, single-phace 1
bridge, International Resistor
Co. Na. A7E19DELD
7 | Hex nut, 8-32, st KP1200 g
8 | Bracker KP1270M 2
9 | Machine serew, rd hd, KP11G65 4
5-32 x 718, st
10 | Lockwasher, external tooth, KP845 12
No. B, 5tl
11 | Hex nur, 6-32, 54 KPBE3 12
12 | Bracker KP1226M 1
13 | Pad KP1362M 1
14 | Relay KP941M1 i
15 | Tube socker, 8«pin, 1
Amphenal 77M1PEM
16 Rivet, D.146 x 9/32, s1l KP254 B
17 | Flat washer, No. 65, tirass KFP952 8
18 | Terminal board KF2101A8 2
19 | Machine screw, rd hd, KPBS7 3]
B-32 x 5/8, stl
20 | Marker strip, A thru G KP2076A45 1
21 | Marker strip, H thru P KP2076A46 1
22 | Copacitar assembly KA1S8CE 3
23 | Silicon diode KP4011A9 3
24 { Resistor, 100 ohms KPA22A31 3
25 | Contactor, 24 vde, Cutler-Harmrmer 1
Cat. Ne, 6041H201 (182/X)
26 | Maching screw, rd hd, KPGo8 2
10-24 x 3/8, s1l
27 | Capacitor ezzembly KASG4M2 1
2B | Machina scraw, rd hd, KP1194 2
8-32 x 3/8, stl
29 | Pamel board KP1077V5 1
20 | Hex nut, 10-24 rass * KP503 3
a Lockwsasher, med Mo. 10, bronze | KP351 3
32 | Fiat washer, No, 108, brass KPB40 3
33 | Spacer KP30D13A23 3
24 | Potential battery charger KA175V52 1
36 | Machine screw, rd hd, KRP1434 a4
8§-32 x 7/8, sl
26 | Spacer KPZE006AL0 4
37 | Plate K.P1058V5M 1
38 | Terminal block KP2101A27 1
29 | Label KP1144V5M 1
40 | Qonwrol cable azsembly KA106VE 1
21 Machine seraw, rd hd, KPGD4 4
No. 832 x 3/8, stl
42 | Lockwasher, med, No, 8, stl KP1129 4
a3 | Caplug KP2073A14 1
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HEATER PARTS GROUP
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N:‘ Description N:n'a\l::a?' Oty.
1 Heater assembly for aperaior I{A“IE7VS 1
cabinet (Includes items 2 thru &)
2 | Resistor, 500 ohm, B0 watt, tRC — 2
3 | Toggle switch, DRST, Cunler- - 1
Harrimar Cat. No. 7561-K4
4 | Decal KP207VA 1
& | Fuse holder KP2074 A1 2
6 | Fuze, Type AGC, 1A-250V KP2075A3 2
7 | Hex nuy, 8-32, 5l KP1200 5]
8 | Lockwasher, med, Na. 8, stt KPEQ0 B
S | Heater guard KP1173CE 2
10 | Aesistor, 1000 ohms KP227VR 2
11 | Machine screw, rd hd,_ KP1417 a
8-32 x 7116, st

NO. 4409
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Itam L Catalog
No. Description Nurnber Qty,
1 | Sensing current transformer KA1012M1 2
2 | Plate KP11683M 9
3 | Capscrew, hex hd, KP1077 12
1/4-20 = 3/4, 1l
L) Lockwssher, med, 1/4_ 31l | KP837 12
5 Flat washer, 1/d4 SAE, stl KR1115 12
6 | Threaded spacer KP1G67VS 12
7 | Spacer KP3013427 12
a Wire clip KP2006A12 |
) Hex nut, 1/4-20, 5t Kps72 K|
Itam L Catalog
No. Dascription Numbar Oty.
Cabinet assembly, complete KAISAVE 1
(Includes items 1 thru 11)
1 | Cahinet gnly KATIIVEM 1
2 | Gasket KPZ0g4A7 1
3 | Latch asgembly KA152VS 1
4 | Machine screw, flt ha, | KP1433 1
10-24 x 3/4, stl
5 | Spacer KPI006A32 1
B | Flat washer, No. 105AE, stl KP1115 i
7 | Bushing KP3041 A5 1
8 | Handle assembly KA153VE 1
9 | Ventilating screen plug KPEOBME 2
10 | Window KP1240M 1
11 Spead nut KPZ2005A1 4
/4 3
6§ 5 =
22—
T
B
SECTION A=A
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ACCESSORY CURRENT TRANSFORMER PARTS GROUP
It L Catal
Nor Desaription Namber | QW.
1 {Multi-ratio current KATQ13M1 3
transformar, 600:5
Multi-ratio current KA1013M2 3
tranzfarmer, 1200:5
2 | Single-ratio current KAT014M1 3
transformer, 600:5
Single-ratio current; KA1014M2 3
transformer, 1200:5
3 |Plate KA1162M 12
4 | Threaded stud KP3140A5 12
5 | Threaded stud KP314949 12
6 | Elagtic stop nut KP2020A3 24
7 | Flat washer, 1/4 SAE, atl KP1115 24
8 |Threaded spacer KPi1067vs 12
! 9 | Spacer KP3013A27 12
! 10 | Wire clip KP3013A13 3
n 11 | Wire clip KP3013A16 3
12 | Nut, hex hd, 1/4-20, stl KPE72 -]
13 | Terminal block KP2101AB3 | 1, 3 aor
14 [Maching s¢rew, 10-24 x 1-1/8, 511 | KPE9G 2,6o0r
15 | Lockwasher, external tooth, KFB46 2,6o0r
MNeo. 10, stl
16 | Hex nut, 10-24, =t KPSEL 2.6 0r
17 | Machine scrow, B-32 x 1/2 brass KP4G1 1,3 o
18 [Marker strip KP2076A23 1
18 | Marker strip KP2076A22 i
20 [Marker strip KP2076A26 1
21 |Marker strip KP2076A27 1
22 |Panal EPT0O9BVSM | 1ar2
23 | Machine serew, rd b, KF1040 2ord
/420 x 1/2, st
24 | Lockwasher, med 1/4, st KPaaz 2ord
25 | Hex nut, 1/4-20, stl KPR72 Zora
26 | Decal KP1250CE 1
23,24, 25 26 14.15,16 17 /|3
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