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INTRODUCTION

MOUNTING

TERMINALS

Thisinstruction bulletin illustrates and describes Class 8502 and Class 8702 three-
pole vacuum contactors. It also contains assembly, modification and parts ordering
instructions. This NEMA Size 6 vacuum contactor is designed for the control of
inductive or non-inductive loads at voltages between 200 and 600 VAC.

HAZARDOUS VOLTAGE.

Disconnect all power before working on equipment.

Electrical shock will cause severe injury or death.

Mount contactor with four 5/16" - 18 or four 1/4" - 20 bolts.

The contactor is intended to be mounted with its mounting plate vertical and the
moving stem of the vacuum bottles aimed down. However, mounting position is
not critical.

The vacuum contactor is designed to tolerate normal variationsin barometric pres-
sure up to an altitude of 6600 feet. If the contactor isto be used at higher elevations,
please consult the local Square D sales office.

Class 8502/8702 Type WHO contactors are supplied without power terminal lugs.
A Class 9999 Type LUWS6 power terminal lug kit is recommended and will accept
two #0 - 500 kemil wires per connection Thekit contains six lugs and six mounting
screws. Use copper wireonly, 75° C minimum rating, on device power and control
terminals. Regardless of the termination means used, maintain the minimum clear-
ances listed in the Table 1.

Table 1 Minimum Clearances — 600 V Maximum

Minimum clearance between any uninsulated Through Air 0.375"
live part and an uninsulated live part of

opposite polarity, an uninsulated grounded Over Surface 0.500"
part other than the enclosure, or exposed

metal part.

Minimum clearance between any uninsulated

live part and the metal enclosure. Shortest Distance  0.500"
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PRINCIPLE OF
OPERATION

AUXILIARY
CONTACTS

Page 2

The Class 8502 Type WHO vacuum contactor has its main contacts sealed inside
ceramic tubes (vacuum interrupters or bottles) in which a vacuum exists. No arc
boxes are required because the vacuum has no ionized air to sustain the arc. The
arc stops when the alternating current passes through zero at line frequency. The
arc usually does not survive beyond the first half cycle after the contacts begin to
separate. The metal bellows allow the contacts to open and close without letting air
into the vacuum chamber.

The contacts in an unmounted bottle are normally-closed because the outside air
pressure pushes against the flexible bellows. To keep the contactsin the normally-
open position, akickout spring isemployed and islocated in the rear of the contac-
tor. The kickout spring pushes against the moving crossbar, which in turn pullsthe
contacts open.

The contactor coil consists of two separate coil windings, a pickup winding and a
holding winding, encapsulated in a common coil assembly. The coil accepts AC
control power connected directly to coil terminalsA and B asshown in Figure2 on
page 8. However, the coil assembly usesafull waverectifier to furnish the DC pow-
er required by the coil winding. A normally-closed coil auxiliary contact (Class
9999 Type WL XO01), set to open dlightly before the armature fully closes, is con-
nected to terminals C and D. This contact is adjusted to allow ardatively high cur-
rent through the pickup winding and as the contactor closes, the contact inserts the
holding winding, thereby reducing the coil current required to sufficiently hold the
magnet closed without overheating.

Each Size 6 vacuum contactor is supplied with two mounting brackets for the ad-
dition of auxiliary contacts. The auxiliary contacts must be ordered separately; re-
fer to the Table 2. A normally-open auxiliary contact may be used as a holding
circuit contact.

On areversing Size 6 vacuum contactor, two Class 9999 Type WX 11 auxiliary con-
tacts are supplied on both the forward and reverse contactor to provide electrical
interlocking between the contactors, to operate an on-delay timer and to provide
the holding circuit contact. Note: There is one normally-closed auxiliary contact
on both the forward and reverse contactors that is available for customer use.

Table 2 Auxiliary Contacts

Contact Type Class 9999

1 Normally-Open and 1 Normally-Closed WX11

Ratings (NEMA A600, R300)

Voltage Make Break
120-600 VAC 7200 VA 720 VA
72-120 VAC 60 A 720 VA
28-72 VAC 60 A 10A
28-300VDC 28 VA 28 VA

A maximum of four additional auxiliary contact units may be installed on each
non-reversing contactor. No additional auxiliary units may be installed on either
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INSTALLATION
INSPECTION

Insulation Level
Check

Vacuum Interrupter
Check

contactor (forward or reverse) of areversing contactor. The auxiliary units mount
by means of aspring clip and retaining screw. To remove the auxiliary unit, loosen
the retainer screw and slide the auxiliary contact unit out of the recess.

For ingtallation of auxiliary contact units refer to Instruction Bulletin 30072-005-107,
supplied with each kit.

/\ WARNING

HAZARDOUS VOLTAGE.

Disconnect all power before conducting Insulation
Level Check and Vacuum Interrupter Check.

Electrical shock can cause injury or death.

Before energizing the contactor for thefirst time and on acontinuing basis, the con-
tactor should be inspected by qualified electrical personnel. See the following sec-
tionsfor Insulation Level Check and Vacuum Interrupter Check.

After installation and before energizing the contactor for thefirst time, it isrecommend-
ed that the insulation resistance between poles and from each pole to ground be mea
sured and recorded. The reading will be dependent on other connected equipment and
conditions of service. Any unusually low reading or sudden reduction in this reading
after the contactor has been in service indicates a possible source of trouble and the
cause should be determined and corrected before restoring power.

/N CAUTION

POSSIBILITY OF X-RAY EXPOSURE AT VOLTAGES ABOVE 5000.

During dielectric test, stay at least ten feet away from contactor,
preferably behind a metal barrier.

Exposure to x-rays can cause injury. This precaution must be observed until this
possible hazard is better identified and standards are published.

The didlectric strength of each vacuum interrupter should be checked. A good in-
terrupter will withstand a 5.5 kV, 50 or 60 Hz test across a 0.090 inch contact gap,
which isthe normal new gap.

Itisunlikely, but possible to have someloss of vacuum which might serioudy damage
the ability of the bottle to interrupt the circuit. This condition may go unnoticed in a
three-phase, ungrounded circuit, since it is possible for any two good interrupters to
successfully interrupt the circuit. To guard againgt this condition, periodic diglectric
tests across open contacts are desirable. Theinterval between periodic tests dependson
the number of operations per day, environmental factors, and experience.
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CONTACT WEAR
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HAZARDOUS VOLTAGE.

Disconnect all power before beginning the contact
wear measurement procedure.

Read the instructions below carefully before
attempting to measure contact wear.

Failure to observe these precautions can cause electrical shock and
unexpected energization of load, resulting in injury or death.

When the contactor isfully closed, thereis agap between the pivot plate and the bot-
tle stem as shown in Figure 1 on page 5. This gap is a measurement of the contact
overtravel and is equivalent to the contact wear allowance provided on anew contac-
tor. During the life of the contactor, contact material continually vaporizes from the
contact faces and condenses inside the bottle, reducing the overtravel. Periodic
measurement of this overtravel provides an indication of contact wear. Do not re-
adjust bottle position, which is set at the factory.

Use the following procedure to measure contact wear:

1

Disconnect all power. Test to make sure there is no voltage present at the
main power terminals or at the coil terminals. Coil termina location is
shown in Figure 4 on page 9.

Trace the wires connected to the coil terminalsA (upper left) and B (upper
right) to determine the source of coil power. If power to the coil issupplied
from asource that is separate from the main power circuit, proceed to step
3 below. If power to the coil issupplied from the main power circuit, either
directly or through a control transformer, remove all wiring from the cail
terminals A (upper left) and B (upper right). Do not remove wiring from
coil terminal C (lower left) or D (lower right). Now connect coil terminals
A and B to a separate source of AC voltage that matches the rating marked
on the cail.

Apply coil power to energize the contactor.

NOTE: Beawarethat thecoil terminalsarenow energized. Keep body
parts and tools away from the coil terminalsto avoid danger of elec-
trical shock.

Usethe 0.020" thick fork-shaped overtravel gauge supplied to measurethe gap
between the pivot plate and the bottle stem as shown in Figure 1 on page 5. If
the gap is more than 0.020" on al bottles, the contacts are suitable for further
use. If the overtravel gaugewill not fit into the gap on any bottle, the contactor
must be replaced.

Remove power to the coil. Reconnect, if necessary, to original circuit con-
figuration.
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COIL AUXILIARY CONTACT
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Figure 1 Size 6 Vacuum Contactor, Class 8502 Type WHO

INSPECTION AFTER
SHORT CIRCUIT

COIL
REPLACEMENT

Class 8502/8702 Type WHO vacuum contactors must be protected against overcurrent
in accordance with applicable eectrical codes and the maximum device ratings listed
in Table 5 on page 7. However, the magnitude of ashort circuit may exceed the damage
threshold of the vacuum bottles. After a short circuit, the effects of physica stress on
the contactor should be checked along with the overtravel, dielectric strength and insu-
lation level. Physical damage or deformation of conductor bars and cableswould indi-
cate severe gtress. The overtravel should not have changed significantly and should till
exceed the 0.020 in. minimum. Refer to CONTACT WEAR on page 4. Theinsulation
level check and vacuum interrupter check described on page 3 must be conducted. If
thereis no evidence of physical stressand if overtravel, didectric strength and insula-
tion level are satisfactory, the contactor may be returned to service. Otherwise replace
the unit.

The coil hasapickup winding that isintermittently rated. If the Class 9999 Type WL X01
auxiliary contact does not open properly itis possiblethat thecoil may burn out inamatter
of minutes. Refer to COIL AUXILIARY CONTACT ADJUSTMENT on page 7.

Table 3 Replacement Coil Kits

Voltage (AC) Frequency (Hz) Class/Type
120/110 60/50 9998WH120
240/220 60/50 9998WH240
480/440 60/50 9998WH480
600/550 60/50 9998WH600
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HAZARDOUS VOLTAGE.

Disconnect all power before replacing coil.

Electrical shock will cause severe injury or death.

Torepl

1
2.

3.

10.

11.

12.
13.

Page 6

ace the coil (Refer to Figure 1 on page 5 for item locations):

Disconnect al power from the contactor.

Disconnect the leadsto the coil terminals. Notetheir position for reconnec-
tionin step 9.

Disconnect the line and load leads from the contactor power terminals.
Removethefour /4" - 20 screws (item S) that hold the frame subassembly
(item E) to the baseplate (itemY).

Lift the line side of the frame subassembly away from the baseplate until
two dowels (item D) are clear of their holes. The frame subassembly will
automatically move under pressure from the kickout system until the kick-
out bar (item K) reachesthe end of itsslotsin the baseplate. The frame sub-
assembly is then free to be moved away from the coil.

The cail is now accessible. Remove the two mounting screws (item M) to free
the cail.

Install the replacement coil and replace the two mounting screws (item M).
Place the frame subassembly onto the baseplate so that the two posts ex-
tending from the crossbar go through the oblong slots in the baseplate and
into the notches in the kickout bar (item K). Push the frame subassembly
along the surface of the baseplate toward the kickout bar until the dowels
(item D) dlip into the dowel holes. Replace the four mounting screws (item
S) removed in Step 4. Verify that the coil leads to the Class 9999 Type
WL X01 auxiliary contact are not pinched under the frame feet.
Reconnect coil leads. NOTE that coil control wires are attached to upper
coil terminal A on the left side of the coil and upper coil terminal B on the
right side of the coil, and the 9999WL X 01 coil auxiliary contact leads are
attached to lower coil terminal C on the left side and lower coil termina D
on theright side.

Recheck the coil auxiliary contact for proper adjustment. Refer to COIL
AUXILIARY CONTACT ADJUSTMENT on page 7.

Manually verify that the kickout bar is seated on the posts from the cross-
bar.

Reconnect the line and load leads.

Tighten the assembly screws to the recommended driving torque listed in
Table4 on page?.
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COIL AUXILIARY
CONTACT
ADJUSTMENT

TIGHTENING
TORQUES

SHORT CIRCUIT
PROTECTION

HAZARDOUS VOLTAGE.

Disconnect all power before adjusting coil auxiliary contact.

Electrical shock will cause severe injury or death.

The nominal 0.34 inch pretravel gap as shown in Figure 1 on page 5, (upper |eft
corner) must be maintained on the normally closed coil auxiliary contact for proper
coil operation. If the pretravel gap istoo large, the holding winding of the coil will
not be inserted as the contactor closes, thereby causing the pickup winding to burn
out dueto theintermittent rating. If the pretravel gap istoo small, the holding wind-
ing will be inserted too soon, thereby reducing the force to “hold” before the con-
tactor is closed and causing the contactor to telegraph.

The Class 9999 Type WL XO01 auxiliary contact can be adjusted by loosening the
two slotted hexagonal washer head screws that secure the auxiliary contact mount-
ing bracket, repositioning the bracket and tightening the auxiliary contact mount-
ing bracket screws. The mounting bracket screws are accessible from the top side
of the contactor.

Factory recommended tightening torques are listed in Table 4. To ensure proper de-
vice operation, these tightening torques must be followed when installing, assem-
bling or adjusting the device. Refer to Figure 1 on page 5 for item locations.

Table 4 Recommended Driving Torque
Iltem Description Driving Torque
Note 1 Coil Terminal Wire Connector (4) 7 -9 Ib-in.
M Coil Mounting Screws (2) 10 - 15 Ib-in.
S Base Mounting Screws (4) 60 - 65 Ib-in.

Note 1: Coil terminalsA, B, C and D shown in Figure 4 on page 9.

Suitable for use on acircuit delivering not more than 18,000 rms symmetrical am-
peres - 600 Volts maximum. Rating of branch circuit protective device must com-
ply with applicable electrical codes and the maximum protective rating listed in
Table 5.

Table 5 Maximum Ampere Ratings
Maximum Voltage Class K5, RK5 or Class L Inverse-Time
RK1 Fuse* Fuse Circuit Breaker
600 600 800 600

*Time Delay fuse may be required
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CONTROL WIRING Control circuit conductors must be protected against overcurrent in accordance

with applicable electrical codes. This may require installation of protective devices
not shown in the control circuit connection diagrams. Fuse holder kit Class 9999
Type SFR4 is available to allow compliance.
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AUX. CONTACT

Connection Diagram, Class 8502 Type WHO
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PLEASE NOTE:

Electrical equipment should be serviced only by qualified electrical maintenance personnel, and this
document should not be viewed as sufficient instruction for those who are not otherwise qualified to
operate, service or maintain the equi pment discussed. Although reasonabl e care has been taken to pro-
vide accurate and authoritative information in this document, no responsibility is assumed by

Square D for any consequences arising out of the use of this material.
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