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GENERAL DESCRIPTION

The Class 8110 Contactor is a 3 pole, drawout, clapper type, air break device. The contactor Is rated at 5000 volts, 360
amperes (enclosed), 60 KV BIL, and has an interrupting capacity of 50 MVA RMS symmetrical.

This contactor is designed to meet UL Standard No. 347 and NEMA Standard ICS 2-324.

The contactor can be supplied in four configurations, con-
sisting of the following assemblies, for various applications:

1. Standard Contactor Assembly (figure 1) includes:
* a. Basiccontactor.

b. Three power fuses with fuse clips.

c. Control power transformer: 750VA, 1Q 120V sec-
ondary, with two primary fuses.
This contactor assembly is used as:
Main Contactor (M) on:
eFull voltage non-reversing starters
*Reduced voltage auto-transformer starters
*Wound rotor motor starters
Start Contactor (S) on:
*Reduced voltage primary reactor starters

Note:

2. Contactor with Third-Stab Assembly includes:
a. Standard contactor assembly as described under 1
above.
b. Third-stab assembly mounted below the blowout coil
assembly (see figure 2 for location).

Third-stab assembly is supplied on “Forward' (F)
contactor of reversing starter. It is alsc used as
disconnect switch for potential transformers or
static exciter for a synchronous motor starter.

Note:

3. Special Contactor Assembly includes:
a. Basic contactor.
b. Third-stab assembly mounted below the blowout coil
assembly (see figure 2, rear view, for location).
¢ Front bus assembly inplace of power fuses and fuse
clips (see figure 2, front view, for location).

This contactor assembly is used as:
RUN (R) contactor on:
Reduced voltage starters

REVERSE (R) contactor on:
Reversing starter

Note:

4. Mechanically Latched Contactor Assembly includes:
a. Standard contactor assembly, described under 1
above.
b. Latching mechanism mounted on the left hand side
plate of the contactor (see figure 3 for location).

Mechanically latched contactor assembly is used

primarily for:

eTransformer feeder circuits

*Transfer schemes

*Applications where it is desirable to have the con-
tactor remain closed, should the voltage dip or fall.

Note:

One 750VA control transformer with two primary fuses 1s
supplied as standard on 1, 2 and 4 above; however, a max-
imum of 2500VA capacity control transformer can be
mounted on the contactor. Two 750 control transformers
can be supplied on the contactor to obtain three phase
power. In this case, three primary current limiting control
fuses are furnished (figure 4). Wiring diagram of the starter
should be consulted to determine control transformer ca-
pacity and arrangement.

*NOTE: The basic contactor assembly for Class 8198 and Class
8196 starters are the same except for additional pins on
side plates of contactor to be used on 8196 starters. See
page 7 for details.

FIGURE 1
Standard Contactor
Assembly

FRONT VIEW REAR VIEW
FIGURE 2
Front View Special contactor assembly with fronl-bus assemblies (without contral’
transformer, power fuses and fuse clips).
Rear View: Special contactor assembly with tnird-stab assemblies

FIGURE 3

Mechanically latched contactor with latehing mechanism. Trioping solenoid mounted in
tront is optiona

FIGURE 4
Contaclor with two control transiormers and three primary contiol fuses 1o obtain 3@
power
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UNCRATING

INSPECTION

A. PRELIMINARY INSPECTION

Check the contactor visually for good condition. In-
spect all parts for secure mounting and good elec-
trical connections.

2. Check that fuse holder clips are not bent or

deformed. Be sure that all fuses fit firmly in fuse
clips.

3. Pull out power fuses by hand—first from top clip and

then from lower clip. Next, remove phase barriers

by lifting straight up (approximately 1) then tilting

backward and sliding them out. Also remove the arc

chutes by lifting straight up with both hands until

clear of contactor.

NOTE: NO TOOLS ARE REQUIRED TO REMOVE
THESE PARTS.

4. Check to be sure that the operating shaft rotates

easily. Close contactor armature manually to check
contact tip alignment (see figure 5). Release ar-
mature slowly and check that shaft rotates out of
engagement freely.

5. Check to be sure that all connections are secure.

6. Inspect control circuit receptacle for possible dam-

age.

ROUTINE INSPECTION

The contactor should be inspected at intervals deter-
mined by the service conditions. The following table can
be used as a guide:

Examine shipping crate before unpacking the contactor to make sure it has not been damaged in transit. If shipping crate is
damaged, pay particular attention when unpacking to see if contents are &lso damaged. Notify carrier if damage is found. Also
notify local Square D field office of damage.

CAUTION

DO NOT USE CONTACTOR LINE AND LOAD
STABS TO MOVE OR LIFT THE CONTAC-
TOR. THE STABS ARE ALIGNED AT THE
FACTORY. TO ROLL THE CONTACTOR,
USE HANDLE IN FRONT.

FRONT VIEW
Front View
(Right Pale of Contactor)

sClearance b narc chute and pedestal must not exceed 3/16

sRemove power fuses 1o check this clearance

Contactar Right Side View

(Blowoul Conls Line & Load Fingers nol shown)
sDistance between top of arc chule and sialionary contacl base mus! not exceed 1-1/8 7
*Check thal phase barriers are installec as shown
INSPECTION
OPERATING CONDITION ENVIRONMENT TIME PERIOD

eContactor in continuous operation up to 16 hours
during a 24 hour day except for isolated instances.

eMaximum two start-stop operations per day.

Contactor operating in clean
atmasphere.

Every two months

eContactor under intermittent operating conditions for
24 hours during a day.

eMaximum one start-stop operation within 3 hour
time period except for isolated instances.

Contactor operating in clean
atmosphere.

Every month

«Contactor under intermittent operating conditions for
24 hours during a day.

eMaximum one start-stop operation within 3 hour
time period except for isolated instances.

Contactor operating in highly con-
taminated atmosphere with chem-
ical fumes, gases and/or fine dust.

Every week

NOTE:

If trouble is found during inspection, repairs should be made immediately.

MAKE SURE, FOLLOWING ANY INSPECTION, THAT ALL CONNECTIONS ARE TIGHT, ARC
CHUTES, FUSES AND ALL FOUR PHASE BARRIERS ARE NOT DAMAGED AND ARE PROPERLY

INSTALLED BEFORE ENERGIZING THE CONTACTOR. SEE FIGURE 6.
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* PREPARATION FOR

CAUTION

DO NOT USE CONTACTOR LINE AND LOAD
STABS TO MOVE OR LIFT THE CONTAC-
TOR. THE STABS ARE ALIGNED AT THE
FACTORY. TO ROLL THE CONTACTOR,
USE THE HANDLE IN FRONT.

NOTE: Before installation, check that contactor part
number (P.N.) on its nameplate matches the contactor
part number on label located inside high voltage com-
partment door of the starter.

(a) Remove contactor from shipping pallet to contactor lift
jack, Class 8198 Type HJ-2 (can be purchased from
Square D Company, see figure 7).

(b) Make sure the two front wheels of the contactor are
positioned in the slots provided on the tray of the lift
jack

(c) Secure the contactor by inserting safety pin into the
hole on the tray behind the front right wheel of the
contactor. The pin is attached to the lift jack tray

(d) With the lift jack tray in its lowest position, move the
contactor near its proper compartment (see note
above). The contactor should be transported on the
lift jack with the tray lowered to bottom position.

INSTALLATION

FIGURE 7

INSTALLATION
For details. refer to instructions on the label inside the High
Voltage Compartment Door

TESTING
For details, refer to Service Bulletins 8198-2 or 8196-1.

(e) Move drawout handle for the High Voltage Compart-
ment to the down position and open the door.

Note: Drawout handle is not provided for ‘Reverse’ (R)

contactor in reversing starter. ‘Start’ (S) and

‘Run’ (R) contactors in Autotransformer starter

and ‘Run’ (R) contactor in Primary Reactor

starter.

CAUTION

WHEN CHECKING CONTACTOR ENGAGE-

MENT BE SURE INCOMING LINE TO
VERTICAL SECTION IS DE-ENERGIZED.

* NOTE: This section does not apply to Class 8196 starters since
contactors are shipped inside the starter section.

MAINTENANCE

CAUTION

ALL POWER SHOULD BE DISCONNECTED
FROM THE STARTER EQUIPMENT PRIOR
TO PERFORMING ANY TROUBLESHOOT-
ING OR MAINTENANCE WORK ON THE
CONTACTOR. HOWEVER, THE EQUIP-
MENT HAS BEEN DESIGNED TO PERMIT
LIMITED MAINTENANCE AND/OR TESTING
ON THE CONTACTOR AFTER IT HAS BEEN
ISOLATED FROM THE MAIN POWER.
WHEN PERFORMING THIS WORK, EX-
TREME CAUTION MUST BE EXERCISED IN
VIEW OF THE PRESENCE OF HAZARDOUS
VOLTAGE.

IT IS RECOMMENDED THAT CONTACTOR
BE REMOVED FROM THE HIGH VOLTAGE
COMPARTMENT FOR ADDITIONAL SAFETY
AND EASE OF MAINTENANCE.

Note: See page 7 and 8 for item number listing.

1.

CLEANING

Clean all dirt or dust from the contaclor. Pay particular
attention to insulators and tracking surfaces. Foreign
materials from these surfaces should be removed

CONTACT TIP INSPECTION AND REPLACEMENT
Remove power fuses if used (85) or front bus
assembly. phase barriers (94} and arc chutes (93). See
page 3 for instructions. Discoloration of surfaces and
slight pitting is normal. If contact surfaces show
grooves, deep pits or are structurally weakened, they
should be replaced.

To check for contact wear, move the armature by hand
until the contacts just close. Gauge the distance from
the armature to the top of the magnet frame. If this
distance is less than 2" (see figure 8) due to contact
wear or erosion, the contact tips should be replaced

For contact tips replacement, refer to instruction sheet
(51033-510) enclosed with contact tip replacement kit.

CONTACT FORCE

The contact force should be 22+ 4 pounds on each
power contact. This force will be maintained unless
contact arm springs (64) have been badly overheated
or damaged. In this event, the entire assembly (63)
must be replaced. To measure initial contact pressure,
hold the armature in a position just 1o close the con-
lacts. Insert the cloth tape around one of the moving
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MAINTENANCE

CONTACT FORCE (continued)

contacts as shown in figure 9 and pull the tape with
spring scale until the contact just opens. For proper

. angle of pull, the tape should barely touch the top edge
of the fuse clip (see figure 9). /‘ o5

Checking Contact Wear

KCIoth Tape

FIGURE 8

Spring
Scale

Initial Contact Force Measurement
FIGURE 9

4. LINEAND LOAD FINGERS (DISCONNECT

ASSEMBLY) REPLACEMENT

If disconnect fingers become pitted, burned, or
damaged, entire Disconnect Assembly (74) must be
replaced. Before installing replacement assembly,
coal sides of the Power Fuse Bus Assembly (76) with
special deoxidizing lubricant (item #107, page 8) where
finger assemblies mate. Under no circumstances
should any other lubricant be used on these surfaces.

Note: Should pitting or burns be observed on the contactor
fingers, inspection should be made of the mating
stabs in the starter compartment from which the
contactor is removed.

CAUTION
POWER MUST BE DISCONNECTED FROM
STARTER VERTICAL SECTION BEFORE IN-
SPECTING STABS.

5. POWER FUSE REPLACEMENT

) Fuse size and rating are determined by motor full load
and locked rotor currents. Information on size of the
fuse is given on the nameplate of the starter. Make
sure replacement fuse is identical to original fuse.
Pull fuse from top fuse clip first and then from lower
clip. When installing new fuse, make sure it is centered
between fuse clips and is firmly held by the fuse clips
at top and bottom.

' 6. CONTROL TRANSFORMER PRIMARY FUSE
REPLACEMENT

Control transformer primary fuses are selected on

basis of transformer rating. Make sure replacement

fuse is identical to original fuse. Pull down front end
of fuse gently, then pull the fuse from rear fuse clip as
shown in figure 10. When installing replacement fuse,
insert rear end first and then push up front end so that
it sets firmly in clips.

CPT Fuse Replacement Magnet Coil Replacement

7.

FIGURE 10

ARC CHUTES

New arc chutes are pre-conditioned and give the ap-
pearance of having been used. Under normal service
these arc chutes rarely need replacement. If the arc
chute is broken or arc runners are ercded, the arc
chute should be replaced. When operating under
adverse environmental conditions, contamination of
arc chutes may occur.

Note: Deterioration of arc chutes can be detecled by per-

8.

10.

forming ‘HIPOT" test (13,250 volts ac for one min-
ute) between arc runners. If breakdown (arc-over)
occurs, arc chute should be replaced.

MAGNET COIL REPLACEMENT
Note: Coil resistance may be measured to determine
if it is defective. The coil resistance should be
33+ 30ohms at 25°C.
Disconnect the two wires from coil. Remaove the two
bolts (4) and two washers (67) holding the core to the
back of the magnet frame. Be sure to support caoil to
prevent dropping. Coil along with core can now be
removed by sliding it away from contactor side plate.
Remove the coil from core and replace it with new one.
Attach core and coil assembly in same position with
the two screws and the two washers. Be sure to insert
large spring washer (61) between coil and magnet
frame (15) as before. Reconnect the two wires to coil
terminals (see figure 10). The hole in the armature
plate must clear the core cap screw (8) and the lock
washer (9).

RECTIFIER REPLACEMENT

Rectifier output can be measured to determine if it is

defective. To measure rectifier output:

a) Disconnect 2 wires connected to the coil and put
insulating tape around them.

b) Energize control circuit

c) Check the dc output across terminals ““+ " and
" —"" of rectifier. Rectifier output should be 107 +5
volts de, with 120 volis ac input.

d) |f rectifier is defective, replace it with new one.

REACTOR (CHOKE) REPLACEMENT

Check reactor resistance. DC resistance should be
10+ 2 ohms at 25°C. Replace it if resistance is not
within these values.

MAINTENANCE (continued page 6)
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1.

Block Bracket

MAINTENANCE

ELECTRICAL AUXILIARY CONTACT BLOCK
REPLACEMENT

To replace an electrical auxiliary contact block, it is
necessary first 10 remove magnet control assembly
(32) by removing three screws (54) and lockwasher
(14). Individual blocks may be replaced as needed and
the assembly can then be mounted 1o side plate. Con-
tact block to which coil 1s connected is mounted in the
fourth position from the side plate and is offset 0.1"
from the other blocks. DO NOT USE N.O. CONTACT
OF THIS AUXILIARY CONTACT BLOCK (see fig-
ure 11).

L
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] h Contactor
/ T O “~ Side Plate
Auxiliary Contact W L 10 j

Optlional Auxiliary
Contact Blocks

FIGURE 1t

12,

13.

CHANGING RECEPTACLE (CONNECTOR)

The receptacle for the control circuit plug consists of
connector block (45) and connector pins wilh wire
leads inserted from rear. No tool 1s required for insert-
ing connector pins but to remove pins in order fo
replace broken ones requires an extraction 1ool.-item
#108, page 8. This tool, inserted into the connector
block from front, compresses retention spring, allow-
ing the lead and pin to be withdrawn from block.

SHAFT BEARINGS
These are pre-lubricated, sealed bearings and need no
further lubnication.

CAUTION

MAKE SURE, FOLLOWING ANY MAINTE-
NANCE, THAT ALL CONNECTIONS ARE
TIGHT; ARC CHUTES, FUSES AND ALL
FOUR PHASE BARRIERS ARE NOT DAM-
AGED AND ARE PROPERLY INSTALLED
BEFORE ENERGIZING THE CONTACTOR.
See Figure 6.

TROUBLESHOOTING CHART

TROUBLE POSSIBLE CAUSE REMEDY
1) Loose connection in control circuit. 1} Check connections and tighten if loose
2} Detective control reiay. 21 Check control relay, replace if defective
Magnet-Armature Chatters 3) Defective magnet: Coil/Rectifier/Reactor (Choke) 3) Check coil, rectifier. and reactor {choke) see page 5 for details.
Replace If defective.
4) Auxihary contact block tn coil circuit out of ahgnment. 4] Check alignment, see figure 11. page B.
5) Low control circuit voltage 5} Check control circut voltage Shoutd be minimum 100
volts for proper operation
1) Mechanical inerference 1n armature or contactor shaft 1) Cneck to see it shaft rotates freely Check to see if bolthead and
lackwasher on coil core clear hole In the armature
Sluggish Operation 2) Interference with mechanical interlocks between contactors. 2y Mechanical interlock binding Reter to 8198-2 Service
Bulletin Supplement §198-2.1 for details to make the check
3) Defective corl or cantrol circuit 3) Check coll (see page 5 for detai's) and control circuit
1) Locse connections, 1) Check Connections and tighten if loose
2) Stationary and moving coniact tips not properly aligned 2} Algncontact tips
3) Oirl or foreign matter on surfaces 3} Remove dirt or foreign matter.
Contacts Overheat and 4) Contact surfaces scored, burned or contact tps 4) Inspect contact surtaces Check for contact wear, see figure 8, page 5.

Contact Life Short

worn beyond hmits

Contact pressure weak/ contact bounce due to
delective contact springs.

Arc Chutes nof installed properly.

5

B

§

Check initial contact force, see figure 9, page 5, tor detals

6

Check figure 6 page 3 for proper installation.

Contacts Do Not Close

1) Protective relay tripped. or power fuses blown.

2) Control circun fuse blown

3) Magnet coil/rectfier defective.

4) Control relay defective

5) Control transformer primary fuses blown

1) Check the protective relays Resetif tripped Check the
power fuses; replace if blown
-Note  Before resetting protective relays and/or replacing blown

{uses, a checx must be made to determine the cause
21 Inspect the fuse, replace If blown
3} Check coil and/or rectifier See page 5 for details Replace if defective
4} Check control relay. Replace if defective
5) Inspecl fuses, replace it blown

1) Detective reacior (Choke)

Coil Overheats 2) Defective auxiliary contact block in coil gircuit.

3} Defective coil (short circuited turns).

1) Gheck reactor {see page 5 for details). Replace if defective.
2} Check auxiliary contact block . Replace if defective.
3} Check resistance of the coil. See page 5 for details Replace IT defective.

1) Dirt or foreign matter on surfaces.

Line/Load Fingers Qverheat 2) Defective springs in finger assembly.

3) Lack of special lubricant (item 107, page 7).

1) Remove dirt or foreign matter.
2) Check spnngs. Replace entire finger assembly if springs are defective
3) Apply special lubricant See page 5 for getails
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Arc Chute Phase Barrier

Control Power
Transformer
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Power Fuse

DC Magnet Coil

Auxiliary Contact
Block Bracket
Control Circuit Receptacle

Primary Control Fuse

MAIN COMPONENTS
CLASS 8110 HIGH VOLTAGE CONTACTOR
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