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WARNING 

DANGEROUS VOLTAGES ARE PRESENT IN 
CONTACTOR COMPONENTS W HICH CAN 
CAUSE SERIOUS INJURY, ELECTROCUTION, 
AND EQUIPMENT DAM AGE. ALWAYS USE 
SAFETY PRECAUTIONS AND DISCONNECT 
ALL POWER SOURCES BEFORE WORKING 
WITH THIS EQUIPMENT. 
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GENERAL INFORMATION 
1 Page 2 

WARNING 
THERE IS A HAZARD OF ELECTRIC SHOCK 
O R  BURN WHENEVER WORKING IN OR 
AROUND ELECTRICAL EQUIPMENT TURN 
OFF POWER SUPPLYING THIS EQUIPMENT 

BEFORE ANY ADJUSTMENTS, SE RVICING, 
WIRING. PARTS REPLACEMENT, OR BEFORE 
ANY O THER ACT REQU I RING PHYSICAL 
CONTACT WITH ELECTRICAL WORKING 
COMPONENTS OF THIS EQUIPMENT IS PER­
FO RMED . 

THE S UCCESSFU L AND SAFE OPERATION OF 
HIGH VOLTAGE MOTOR CONTACTO RS IS 

DE�C::\JQENT UPON PROPER HANDLiNG IN­
SI ;,c_:.._.::..IICf'J O P ER AT ION AND �:1AiiHE­
f\JAi'\JC::: AS WELL AS UPON PROPER DE SIGN 
. 1\i'.jD :-;1ANUFACTURE. FA I LU RE TO i=OLLOW 
CERTAIN FUNDAMENTAL INSTALLATION AND 
:,1Aii'JT::NANCE REQUIREMENTS lv1A\f U::AD 
10 P::RSONAL INJURY AND THE FAI LURE 

AND LOSS OF IHE CONTACTO R. AS WELL AS 
DM/\AGE TO OTHER PROPERTY 

Siemens-Allis high voltage contactors are built in ac­
cordance with the latest applicable orov1sions of the 
Nat100a: :::ectrical Code. Ur. der.v n ters Lacora�ories 

Stancar�s and Procedures. NEMA Standarcs. and the 

National Electrical Safety Code. These publications and 
this instruction manual should be thoroughly read and 
understood prior to beginning any work on this equip­
ment. 

NOTE 

*Authorized and Qualified personnel -
For the purpose of this manual, a qualified 
person is one who is familiar with the installa­
tion. constructio:� or operation ot the equip­
men; and the hazards involved. In addition. 
he has :he ;c:::o•r11ng c:u2!ifications: 

(a)is trained anc authorized to ene·gize . 
ce-energ1ze. ::iear. ground. tag c:�cu1ts 
ana eouiomen; in accordance with estab­
lished safetv p�act;ces. 

(b)is trained m the proper care and use of 
protective equioment such as rubber 
gloves. hard h2.t. s2.fety glasses or face 
shie1cs. flash clothing, etc . .  in accordance 
with establisned safety practices. 

(c)is trained in rendering first aid. 
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;scRIPTION 

-------- --------------------------

GENERAL 

The Type 81 H2 ae'.: -� · ­

tors are designee Y 
81000 Controllers c: ·· 
plugging ac motors :. , 
a maximum of 500'' , 

The basic conta ccor , '· 
inches wide, 27.5: 
single barrel fuse" 
barrel fuses. 

Fused. draw-ov 
trollers. and un-f·_;�;-_ · 

Class E 1  contrc:�";:: 
tactors are s imlia � : · 

;ntrollers exce:::r .-. , .. 

f
untrol power t� a· -,­
nent. 

The power conta•_::·_ 
tact angle of 4 :=: :>c · ­

movement i nto ;r.r:: :c· 
wedging actior. :· 1-_ .. 
sure, and reduc::;.: 

1;c:ge atr-break contac­
Siemens-AIIis Series 

'--�: :n s tarttng. reversing or 
. •_;ltage from 2200 volts, to 

· �Jc:·�t ciesign. measuring 18 
''1C 23 25 inches deep for 

- - '., ��' es ceep for double 

_.sec 1n Class E2 con­
: .::ntac:c rs are used in 
�.ar ,ua' craw-out con-

- :2 ::ors usee fer Class E 1 
"::.;i oo·:;e: transformer. 
� "' s 2 ::a rc:cktng attach-

.:_:�creaK and h ave a con­
n tacll:tates natural arc 

r:·s ar.gle also provtdes a 
--· r -'Hecti'Je contact pres­

:•.Jst ar,c Girt. 

FIGURE 1: Type 81 H2 Contactor 

The accessibility of the cc:--, . : _ .  

nient inspection and test1nc; Trv 
out arc chutes, and h:r.gsc: �--· ·. 

swing back to expose the prJ:,c:: 
spection and replacement 

The supporting base ccns1st� r ' 

The pushrods, contact supoort etc -
ing parts are constructec o: glas::. �: 
ing material that is in conrac: N,--, ·· 
carrying parts is fl2.me retarca-c· , -

An auxiliary ccnt2.ct panei e:ss'"-- ­
tion consists of a sti1csn �e:::h:' 
auxiliary contac;s ana c,r:s ,, :c.. :c,-. 
are used to bnr.c C:)n;rs: ::/ ,._, __ . 

contacts. The a�x111ar, :::s:- ,�,--- _ 

auxiliary drive iini\ 'ro;., ·:-,e; ·c �,_: 

The stationary corte:c: a:c sc; ,� :� . 
glass polyester supper: ::x:::K ;:, ; . . 
assemblies. One 'sr--r<�r·,e:; r;i '<:' · 

nected to the st2.t1onar-; :::: "'::::r.-

Contactors are suppi1ec :.::r- :, 
bar which offers s1ngie pnass- :: : .. 
blown power fuse as 2.:-1 ::;� :::_' . 

FIGURE 2: Type 8' H3 '�o:--:a::· 

Page 3 

· ,_�.c conve­
- f-::atures lift 

:w=:ces that 
. ... >� r quick in-

· : su::el frame . 
·: Jthsr insulat­
·.cr ."'.li insulat­

::e:ge current 
resistant. 

: ·;:-:st opera­
,·::] Ihree NC 

:-;z;ct which 
- !''2C�or and 

- :c::c:a by an 

--·:umed on a 
- -; 'J'O'NOUt COil 

_::,:i is con-

: -- -ohase trip 
: . :,ng from a 

.
. ·. 
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GENERAL DESCRIPTION 
}Page 4 --

CO NT ACTOR RATING 
Enclosed MVA I Horsepower Rating at Utilization Voltage 

Continuous Interrupting KV 
Ampere Capacity 2300 Volts, Three-Phase 4000 & 4600 Volts, Three-Phase Impulse 
Rating Level 

Unfused Fused Synchronous Synchronous (BIL) 
for for Motors Induction Motors Induction 

Class E1 Class E2 Motors Motors 
Controllers Controllers 0.8PF 1PF I 0.8PF 1PF 

180 I 25 -2 200 :Q) 2300V 

2300-4600V 350 :Q) 4000V 700 900 700 1250 1500 1250 50 

I 400 :Q) 4600V 

360 i 
50 2 200 :Q) 2300V I 

I 
I I 2300-4600V 350 -8 4000V 1500 1750 I 1500 I 2500 3000 2500 60 I I I 400 §! 4600V i I 

I 
j Auxiliary Contacts: Each contactor is equipped with 2 N.O. and 2 N.C. extra auxiliary contacts for customer use. 

These contacts are rated 600V. 1 OA (NEMA Class A500) 
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GENERAL DESCRIPTION 
Page 5 

------------------------------------------------------------------------ . .  

NOMENCLATURE 

The contactors can be identified through the nomenclature des criptio n shown below: 

81 H2 5 3 4 06 4 A 4 8 

Contactor ContinuousT 
-

Ampere Rating 

TT L Variable (if used) 
B=Stationary, Non-draw-ou t 

H2=180A 
H3=360A 
H4=540A 

Insulation Voltage ---� 
2=2.4KV 
>:;=SKV 

=7.2KV 

·umber of Poles ______ ____. 

2=2 Poles 
3=3 Poles 

Interruption Capacity --------' 
1 =25MVA 
2=50MVA 
3=60MVA 
4=200MVA 
5=3 50MVA 
6=400MVA 

Main Fuse Type and Rating _____ ......] 

OO=None 28=EJ- 1  50E 
02= F M  Type 2R 29=EJ- 1  65E 
03=F M  Type 3R 30=EJ- 1 BOE 
04= F M  Type 4R 3 1  =EJ-1 100E 
06= F M  Type 6R 32=EJ- 1 125E 
09= F M  Type 9R 33=EJ-1 150E 
12=FM Type 12R 34=EJ- 1 200E 
18= F M  Type 18R 3 5=EJ-1 250E 
24= F M  Type 24R 36=EJ-1 300E 
25=EJ-1 25E 37=EJ-1 325E 
26=EJ-1 30E 38=EJ-1 375E 
27=EJ-1 40E 39=EJ-1 400E 

40 = EJ-1 450E 

Contactor Type 8 1  H2535064A2 

I 
I 
! Contactor 

L =Latched Contactor 
V =Vacuum Contactor 
T =Single Phase Trip Bar 

·--- CPT Capacity in KVA 
1 = 3/4 KVA 
2=1112 KVA 
3=2 KVA 
4=2112 KVA 
5=3 KVA 
6=3% KVA 
7=0 thers 

'-------- CPT Secondary or Control 
Circuit Voltage 
A=115VAC 
B=230VAC 
C= 1 25VDC 
D=250VDC 
E=Others 

·------ CPT Primary Voltage 
O=None 
2=2300\f, 60 Hz. 
3=3300V, 60 Hz. 
4 =4000V, 60 Hz. 
5 =4600V, 60 Hz. 
6=3300V, 50 Hz. 
9=0thers 

t 
:
·Jxample: 

180A contactor, 5KV, 3 poles, used in Class E2 controllers, interruption rating is 3 50MVA utilizing FM fuse 
Type 6R, 
CPT primary is 4000V, secondary is 115V AC, 60Hz the CPT capacity is 11hKV A, and the contactor is an air 
break type. www . 
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RECEIVING AND HANDLING 

_P_a_g_e_s--------------------------------------------------------------�4�� 

RECEIVING 

An immediate inspection should be made for any dam­
age whjm _cnay have occurred dur ing sh ipment upon 
receipt ophis equipment. The 1nspection should include 
examination _oHfle packaging material and the contac­
tor. Be sure .... io look for concealed damage and do not 
discard the packaging mate na l . li damage is found, note 
damage on "Bill of Lading .. orior to accepting receipt of 
the shipment, if possible 

.---------- ------··---------. 

NOTE 

THE WAY VISIBLE S H i P P I N G DAMAGE IS 
TREATED BY THE CONSIGNEE PRIOR TO 
SIGNING THE DEL IVERY R ECE I PT CAN DE­
TERMINE THE OUTCOME OF THE DAMAGE 
CLA IM TO BE FI LED NOTIFICATION TO THE 
CARRIER WITHIN THE 15 DAY LIMIT ON CON­
CEALED DAMAGE IS ESSEi'lTIAL IF LOS S  RE­
SULTING FROM UNSETTLED CLAIMS IS TO BE 
ELIMINATED OR MINIMIZED 

A CLAIM SHOULD BE IMiv\EDIATELY F ILED 
VVITH THE CARRIER ."-.NO THE SIEMENS­
ALLIS SALES OFi=ICE Sr-�OULO BE NOTIFIED 

IF DAMAGE OR LOSS IS DISCOVERED. A DE­
SCRIPTION OF THE DAi\1AGE AND AS MUCH 
IDENTIFICATION INFORMATION AS POSSI­
BLE SHOULD ACCOMPANY THE CLAIM. 

HANDLING 

For convenience and safety in lifting or moving the con­
tactor, the lifting device as shown in Fig . 3 should be 
purchased. 

NOTE 

THE LIFTING DEVICE IS NOT INTENDED TO BE 
USED AS A MEANS OF TRANSPORTING THE 
CONTACTOR IN THE RAISED POSITION. THE 
CONTACTOR SHOULD BE TRANSPORTED 
WITH THE LIFTING DEVICE IN ITS LOWERED 
POSITION. 

A crane or ho1st IS also recommended to handle the 
contactor. ii the iifting device is not available. Refer to 
F ig . 4 for reco>T�mended lifting method. A forklift truck 
can also be ut1!ized. See precautions on Pages 6 & 7 
prior to mov1ng the contactor. 

The following precautions should be taken when moving 
the contactor w1th a crane or hoist: 

1. Keep the contactor in an upright position only. 

2. Select ngg1ng lengths to compensate for any un­
equal we1gnt distnbution. 

3. Do not a!lo·:; the angle between the lifting cables and 
vertica l t:J exceed 45°. 

4. NEVER LIFT A CONTACTOR ABOVE AN AREA 
WHERE .::JE,:=jSOt'Ji'�EL ARE LOCATED 

If a fork l i ft IS ut1iized. the following precautions should be 
taken when m o•; 1ng contactors: 

1 .  Keep the conractor 1n an upright position only. 

FIGURE 3 

--�··-� 

Recommended Lifting Method 
Ut1liZ1ng Lifting Device www . 
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PECEIVING AND HANDLING 
J 

2. Make sure the load is properly balanced on the forks. 
3. Place protective material between the contactor and 

the forklift to prevent bending or scratching 

4. Securely strap the contactor to the forklift to prevent 
shifting or tipping. 

5. Excessive speeds and sudden starts, stops, and 
turns must be avoided when handling the contactor. 

6. Lift the contactor only high enough to clear obstruc­
tions on the floor. 

7. Take care to avoid collisions with structures, other 
equipment or personnel when moving the contact or 

SPREADER BAR 
MADE FROM 2X4 
CUT TO 24" 

LENGTH 

LIFT ING DEVICE 
MIN I MUM 350 LB 
CA PA C ITY :J 

; 

·u· BOLTS FOR 
LIFTING 

FIGURE 4: Lifting Method By A Crane Or Hoist 

Page 7 

8. NEVER LIFT A CONT ACTOR A BOVE AN AREA 
WHERE PERSONNEL ARE LO CATED. 

STORAGE 

The contactor must be stored in a clean, dry, dust and 
condensation free environment if it cannot be placed 
into service reasonably soon after receipt. Do not store 
equipment. outdoors. A standard 1 50 watt light bulb, 
connected to burn continuously should be placed within 
the contactor to prevent condensation. 

�·-
:_:------. "----., . ' '1 /::-:.�-:: ? ---

CUT V NOTCH IN EACH 
END OF SPREADER 
BARS TO PREVENT 

·. 7" 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



INSTALLATION 
Page 8 

WARNING 

SERIOUS INJURY AND EQUIPMENT DAMAGE 
CAN OCCUR THROUGH ACCIDENTAL CON­
TACT WITH ENERGIZED WIRING OR BUS 
SYSTEM. DISCONNECT AND LOCK-OUT IN­
COMING POWER AND CONTROL VOLTAGE 
SOURCES BEFORE BEGINNING WORK ON 
THIS OR ANY OTHER ELECTRICAL EQUIP­
MENT. CHECK ALL CONTROL CIRCUIT TER­
MINALS WITH A VOLTMETER TO MAKE CER­
TAIN THAT THE EQUIPMENT IS TOTALLY 
DEENERGIZED. USE A HIGH VOLTAGE 
STATASCOPE TO CHECK POWER TERMI­
NALS. DO NOT ATTeMPT TO MEASURE HIGH 
VOLTAGE WITH A VOLT-OHM MEIER. IT IS 
RECOMMENDED Tl-iAT SAFETY GROUND BE 
CONNECTED TO THE POWER BUS AFTER 
THE SYSTEM HAS BEEN DEENERGIZED. AND 

) PRIOR TO WORKING ON THE EQUIPMENT. 
FOLLOW THE PROCEDURE OUTLINED IN THE 
PRE-ENERGIZATION CHECK SECTION OF 
THIS MANUAL BEFORE POWER IS RE­
STORED. 

SITE PREPARATION 

AND MOUNTING 

Installation shall be in accordance with the National 
Electrical Code. ANSI. and NFPA 70 Standards. 

The contactor should be installed in a clean dry heated 
place with good ventilation. It should be readily accessi­
ble for cleaning and inspection and should be carefully 
set up and leveled on its supporting foundation and 
secured in place. 

·i·)·· ' . 
<._:-' 

All adjustments have been made at the factory before 
shipping and generally no change is required. See that 
all contact surfaces are clean and smooth, and that 
current-carrying parts are not damaged. 

E LECTRICAL CONNECTIONS 

Inspect all insulated wiring to see that no damc:ge has 
resulted from installing the contactor. Test the high volt­
age wiring for possible grounds or short circuits. 

WARNING 
DIELECTRIC AND MEGGER TESTING IS 
HAZARDOUS. AND SHOULD ONLY BE CON­
DUCTED BY QUALIFIED PERSONNEL REFER 
TO leST DEVICE INSTRUCTIONS FOR 
SAFETY INSTRUCTIONS. 

A dielectnc test at 21/4 times the nominal system voltage 
plus 2000 volts applied for one minute between phases 
and from all phases to ground is the preferred method. 
Be sure to disconnect any devices (control power trans­
former. e!c. ) from the circuit which could be damaged by 
the test voltage. If a hi-pot tester is not available. then a 
Megger test at 1000 volts is a suitable second choice. 

Make sure that all current-carrying parts outside the 
contactor have adequate current-carrying capacity and 
are correctly insulated in accordance with the require­
ments of the National Electrical Code (NEC). All electri­
cal connections should be made carefully per furnished 
wiring diagram. Tighten all lugs to recommended torque 
values. Use recommended crimping tools only, if crimp 
lugs are supplied. 

--
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0PERATION 
Page 9 

--------------------------------------------------------- � 

PRE-ENERGIZATION CHECK 

WARNING 
TO AVOID SERIOUS INJURY AND EOUIPiv1ENT 
DAMAGE. PERFORM THE F OLLO'IVING 
CHECKS B EFORE ENERGIZING THE HIGH 
VOLTAGE CIRCUIT: 

1. Be sure all arc chutes are correctly installed and all 
phase bamers are in place. 

2. Operate the contactor by hand to be sure that all 
parts move freely. Clean any excessive amounts of 
dust and dirt that may have accumulated if the con­
tactor has been in storage. 

3. Connect only test power and operate the contactor 
electrically several times.- The contactor should 
pick-up and seal cleanly with no pumping or chatter­
ing at 85% to 1 10% of rated control voltage (see 
operating data). 

The contactor may now be placed in service by connect­
ing main incoming ca bles. The contactor must be ap­
propriately guarded or tsolated before energizing the 
high voltage c ircuit. 

OPERATING DATA 
230 Volt 1 15Volt 250 Volt 125 Volt 

DESCRIPTION AC Supply AC Supply DC Supply DC Supply 
Ratec contrcl voltage 23D •;olts 115 volts 250 volts 125 volts 

Pick-up •;oltage 150 volts 80 volts 160 volts 85 volts 

Drop-out voltage 90 volts 50 volts 80 volts 50 volts 

Pick - up time 12-13 cycles 13 cycles 1 4  cycles 13-14 cycles 
(to contact touch) 

" Fast drop-out time 4-:J cycles 4- 5 cycles 4-5 cycles 4-5 cylces 

(to contact break) 

"'Normal drop-out time 25-35 cycles 25-35 cycles - -

(to contact break) 

Normal inrush current 5.0 a. 10.0a. 3.5 a. 7.0 a. 

Maximum inrush current 6.5 a 13.0a. 4.5 a. 9.0 a. 

Normal sealing current 0.2 a. 0.4a. 0. 13a. 0.26a. 
l Maximum sealing current 0.25a. O.Sa. 0.15a. 0.30a. 

"'Drop out times shown in above table are not total clearing times. Contactcr clearing time is equal to drop-out time plus 
arc1ng time. Arcing times vary depending on voltage and current being interrupted. www . 
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OPERATION 
Page 10 

LINE 

I I 
I I 
I I ,..,..... '-.1,.1 '+' 

,..j-, ,f", ,-t, 
I I I 
I I I 
I I I � 

LOAD 

LFU 

M 

TO STARTER 
CONTROL CIRCUIT 

AUXILIARY CONTACTS 

180 AMP/360 AMP FUSED CONTACTOR 

SCHEMATIC DIAGRAM 

CHFU 

Hl H2 

CPT 

I 
_________ _j 

--------------, 

G R 
r- :;+r-----o-....J 
I 
L H S - -;.>----o---1 

CPT ........ CONTROL POWER TRANSFORMER 

CHFU ...... CONTROL TRANSFORMER PRIMARY FUSE 

LFU ........ LINE FUSE 

LSI ......... LINE SWITCH INTERLOCK 

M .......... MAIN CONT ACTOR 

REC ....... RECTIFIER 

SP ......... SURGE PROTECTOR 

Figure 5: Schemati c  Di ag ram, 180 amp and 360 amp Fused Contactor www . 
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MAI NTENANCE 

WARNING 
SERIOUS INJURY AND EQU I PME�JT DAMAGE 
CAN O C CUR THROUGH ACC IDENTAL CON­
TACT WITH ENERG IZED WIRING OR BUS 
SYSTE M. DISCONNECT AND LOCK-OUT IN­
COMING POWER AND CONTROL VOLTAGE 
SOUR CES BEFORE BEGINNING WORK ON 
THIS OR ANY OTHER ELECTRICAL EQUIP­
MENT. CHECK ALL CONTROL CIRCU IT TER­
M INALS WITH A VOLT METER TO M AKE CER­
TAIN THAT THE EQUIPMENT IS TOT ALLY 
D EENERGIZED. USE A HIGH VOLTAGE 
S T A TASCOP E  TO CHECK PO WER TERMI­
NALS. DO NOT ATIEMPT TO MEASURE HIGH 
VOLTAGE WITH A VOLT-OH M METER. IT IS 
RECO M MENDED THAT SAFETY GROUND BE 
CONNE C TED TO THE POWER BUS AFTER 
THE SYSTEM HAS BEEN DEENERGIZED. AND 
PRIOR TO WORKING ON THE EQUIP MENT. 
FOLLOW THE PROCEDURE OUTLINED IN THE 
PRE-ENERGIZATION CHECK SECTION O F 
THIS M ANU A L  BE FORE P O WER IS RE­
STORED. 

Page 1 1  

The customer must establish a periodic program to in­
sure trouble-free and safe operation. The frequency of 
inspection, periodic cleaning, and preventive mainte­
nance schedule will depend upon the operation condi­
tions. N FPA Publication 708 ·'Electrical Equipment 
Maintenance" may be used as a guide to establish such 
a program. The following i tems should be included in 
any maintenance checklist. For more details read the 
succeeding pages. 

0 Proper installation of arc chutes and phase 
barriers 

CJ Main contacts 
0 Magnet coil 
CJ Auxiliary contacts 
CJ Fuse clips 
0 Terminals and joints 
0 Arc chutes 
D Cleaning 
CJ Tightening torques 
0 Mechanical and elect rical operation of the 

contactor 

--· 
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MAINTENANCE 
J Page 1 2  

) 

···J , ',, ' '•t.•\,·i 

ARC CHUTE AND 

PHASE BARRIER REMOVAL 

AND RE-INSTALLATION 

Refer to Figure 6 
First remove the contactor from the cubicle, handles are 
provided for that purpose, and disconnect the control 
plug. Remove the arc chutes by lifting the back end of 
the arc chute until it releases, then lift the ent1re arc 
chute upward anc out 

Re-install the arc :::hutes bv sliding in the bottom oi the 
arc chute first. then push the front arc runner clip aown 
over the ironr stat:o;--a.r•; contact until the notches :n the 

front of :he arc ::;:�u:e
· fit into mating grooves 1n :he 

contactor 1nsuiator jiock. Next push the rear oi the arc 
chute down so th at tne rear arc runner clio engages over 
the rear stat1onar; contacr. The horizontal grooves on 
the side of the arc ':::hute should line up with the IOO oi the 

blow-out e lates . ·:me:o me arc chute is prooerly seatea. 

vVARNING 
TO AVOID ii'L)l.JS'i .;\��D ::OUIPME >JT OM,1AGc 

DO NOT ENE�C31Z:: CONTACTOR UI'J:....:C:SS 

ARC CHUTES r\:\;iJ PHASe BARRic�S ARc IN­
STALL::D 

MAIN CONTACT 

INSPECTION AND REPLACEMENT 

All main contacts are made from a material especially 
suited for making and breaking high electrical currents 
while resisting 'Nel·dlng and erosion due to arcing. The 
contacts are brazed to a copper alloy base material 
which serves to support them. carry electrical current 
and conduct heat away. This base material is subject to 
erosion and welding if exposed to arcing; therefore con­
tacts must be reolaced when the contact material is 
worn nearly to th� point of exposing the base material. 
As a guide. the contacts must be replaced w hen an 
amount of contact material equal to the wear allowance 
has been eroded away. 

COf\JTACT 
WEAR ALLOWANCE 

Type 81!-12 (180 amo) 1/16 

Type 81 H3 (360 amp) 3/32 

The interval between inspections will vary with the na­
ture of the load being switched. It is recommended that 
the contacts be inspected after the first 1,000 opera­
tions. If only minor pitting is observed, then the inspec­
tion interval can be increasec. Evidence of heavy pitting 
and erosion of contact material means the contact 
should be checked more frequently to determine if the 
wear allowance is be1ng ap::;roached. 

WARNING 
TO AVOID INJURY AND E:OUIPMENT DAMAGE. 
CONTACTS MUST Be �EPLACED BEFORE 
ANY PART OF 01'-JE COi'HACT MAKeS CON­

TACT \NITH THE BASe �viATERIAL OF ITS MAT­
ING CONTACT 

Refer to Figures 11 & 12 

When contacts reauire reolacerTent. reolace contacts 
(SS) and (3S) and scrir:gs 132' on 111 three chases at the 
same time. To ga1n access :c atl .:::ontacts. remove four 
phase barriers (66\ anc :611 ana all three arc chutes 
(14). Then swing bacK h1nge::; blowout coli assembl ies 
to expose power contacts. 

Remove hex lock nuts allowi ng cap screws to slip out of 
pushrod (28). Movable contact (3S) is now accessible 
for replacement. 

To replace the stationary contact assembly (6S). re­
move the associated harcware. 

MAGNET COIL REPLACEMENT 

Refer to Figures 11 & 12 
Remove wire connections from coil. Loosen hex head 
machine screw (94) Slide magnet assembly from the 
base of the yoke (40). Machine screw (94) along with 
magnet core ( 17) can then be lifted from the coil along 
with washers (18). (19). (20) (21) and the lock washer. 
Remove the coil and reassemble following the reverse 
procedure. www . 
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�! T� is groove must line up 
�f'7\ w1th top of blowout plate. 

/ : ! i ' I Arc Chute /;/' .,. 
� 

Phase barriers -:� t /! I Ll --���--------�/ �>�� ----�· ----�:: 

'� ; 

I 
/ 

(,__. ' / /11 ) t:1 /�-�:-::�'<::- / � / / 

/ ) 
/ 

/ 
/ 

'-c---/f • ·  // 

Handles 

FIGURE 6: Arc Chute, Phase Barrier and Fuse Location on Contactor Assembly www . 
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MAINTENANCE 
1 P  __ a_g_e_�-�4------------------------------------------------------------------------it.:� 

AUXILIARY CONTACT ADJUSTMENT 

Refer to Figures 1 1  & 12 
Tighten auxiliary drive link (39) to coupling angle ( 46) 
just enough to remove excessive free play_ Do not over­
tighten 

FUSE CLIP INSPECTION 

Closely exa"l1ne fuse clips. If there is any s1gn of over­
healing or looseness check the spring pressure or tight­
ness of ciamps. Replace the fuse clips if the s pring 
pressure com pares unfavorably with that of other similar 
fuse clips. Make sure that fuses are completely inserted. 

TERMINALS AND JOINTS 

If JOints or �2rminat1ons appear to be baaly discolored. 
corroded or pitted. or show evidence of hav1ng been 
subjectea :o n1gh temperature. the parts should be dis­
assembled and replaced or cleanea. 

Examine ail wire or cable connections for ev1dence of 
looseness or overheating. Re-torque if necessary_ If 
major discoloration or cable damage is apparent. re­
place the damaged parts. 

ARC CHUTE 

INSPECTION AND MAINTENANCE 

The arc chutes should be inspected as part of routine 
maintenance each time the contacts are inspected. The 
arc chute ceramic will become discolored slightly due to 
normal arcing during contactor operation. Dust and dirt 
will also tend to accumulate after a period of time. The 
following procedure should be used to clean the arc 
chutes after they have been removed from the contac­
tor. 

WARNING 
TO AVOID PERSm�AL iilJURY. ALWAYS USE 
SAFETY GLASSES :iriE N USING COM­
PRESSED AIR 

1. Blow out dust and 01rt by 01 recting dry compressed 
air from the bottom of :hs- arc ch ute up through the 
spaces between the c;e;r2m1c arc splitters. The air 
should also be d1rc·•·:c0 o•;er tr:e surface of the 
ceramic flash p:at,:;c .. c::::c;c;d 1n the lower portion of 
the chute (refer :c == -;-: 

CERAMIC ARC 
SPUTIC:RS � "' 

C::?A� .. ·.I( 
FLASH c::·_�.-

t 
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��AINTEj\JAl\lCE 

2. Using a cloth or c. :-:�· :; ;, :  :><g. remove any addi­
tional loose resir:us ,:;:,r::_,o- etc.) from the flash 
plates. Pay partic:_!ic:� :::::����: .. :� to the areas which 
have vertical groo·;'"s Y t.1e c'::ramic surface. Do not 
use abrasives whicn �toht -:: �. ned conducting parti­
cles in the ceram1c (::;-:�;ry •x,th. wire brush, etc.) 

In addition to periodic cle2,�tng. cr:::: arc chutes should be 
inspected for any obvt':''-'s s;cal damage such as 
cracked or missing ce�a �::c :w::-:>"' Small chips or slight 
cracks in the cera"''':: s-: �cJiC · ·J: cause concern as 

CD--� 

ARC CHUT': 
HALF 

·--�-- --· ·----------, 

I I 

I 
i 

Fig. 91 
::;:OelAMIC BARRIER 
31ACK 

\ 

ARC "U•'iNER AND 
cu� .;sSEMBUES 

Fig. 10 
..__ ________ ------------------' 
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long as large p1eces are not missing or are in danger of 
falling out of the assembly. If any components require 
replacement, the complete arc chute assembly must be 
replaced. 

Heavy electrically conductive deposits may accumulate 
on the flash plates af1er prolonged periods of operation 
at medium-to-heavy currents or af1er the contactor has 
been required to interrupt at or near its full rating. This 
could interfere with proper contactor operatior:. It is re­
commended that a dielectric or Megger test be per­
formed as follows to verify dielectric strength of the flash 
plate surfaces If a megger is used. the recommended 
test voltage IS 1 000 volts. 

WARNING 
TO .�\VOID P�RSONAL INJURY AND cOUIP­
MEt\JT DAMAGE. REF�R T O THE TEST DE'! ICE 
INSTRUCTIONS BEFORE PERFORMING 
DIELECTR I C  OR MEGGE R TESTING. 

1. Cl1o ,-.,1egger or dielectric tester leads on the ilash 
pla;es at the oo1nts shown in Figure 8 usin g alligator 
cl1os or the ecu1valent. 

:::.. The c:rea between the clips shouia w!lhstana 9KV 

AC (i 3KV D C) for one minute or should indicate a 
resistance of at least 100 Megohms. Be sure to test 
both left and right sides of the arc chute. If either side 
fails to meet the dieiectric requirement. then disas­
sembly and cleaning is necessary before placing the 
arc chute back into service. If an arc chute fails the 
test. then disassembly and cleaning oi all three arc 
chutes is recommended. 

DISASSEMBLY AND 

CLEANING OF ARC CHUTES 

CAUTION 
ARC CHUTE DISASSEM BLY SHOULD BE PER­
FORMED ONLY I F  THE DIELE CTR I C  TEST DE­
SCRI BED IN THESE INSTRU CTIONS WAS NOT 
PASSED www . 
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I 

_, ' .. -1 \�0# 

Refer to Figure 9 

1. Lay the arc chute on its side. 

2. Remove the hardware which attaches the two arc 
chute halves at four locations marked ( 1) in Figure 9. 

3. Loosen. but do not remove, the four arc runner at­
tachment screws identified as (2). 

4. Carefully lift off one of the arc chute halves tc:J expose 
the ceramic barrier stack and the arc runner and clip 
assemblies Refer to Figure 10. 

5. Remove the barner stack and the arc runners. 

WARNING 
TO AVOID PERSONAL I NJURY. SAFETY 
GLASSES SHOULD BE WORN WHEN PER­
FORMING THIS PROCEDURE. 

6. Clean flash plates on the bottom of the arc chute 
halves by dry nonconductive sandblasting All of the 
dark colored deposits should be removed and the 
ceramic surfaces should appear white after 
sandblasting. 

7. Wipe off the arc chute halves with a dry cloth and 
reassemble the arc chute by reversing the disas­
sembly procedure. The ceramic barrier stack can be 
installed either way but the ··v" notches in the splitter 
plates must be toward the bottom. 

8. Repeat the dielectric test to ensure that the dielectric 
strength has been restored to the flash plate sur­
faces, in which case the arc chutes can now be 
returned to service. 

It is recommended that disassembly and sandblasting 
of the arc chute be done no more than three (3) times 
during the service life of any arc chute. After this point, 

other parts of the arc chute may have become contami­
nated to the extent that performance is degraded and 
the entire arc chute should be replaced. 

RECOMMENDED 

TORQUE VALUES 

When making bolted assemblies, the following consid­
erations should be generally followed. The tightening 
torques are determined by the size of hardware used. 

1. Metal-to-Metal - Aoply standard tightening torque as 
listed: 

Thread Size 

8-32 
10-32 

1/4-20 
5/ 16-18 

3/8-16 
1/2-13 

Torque {ln.-Lb.) 
14-20 
20-30 
40-60 

168-228 
240-360 
480-600 

2. Metal-to-Insert Molded in Compound Part - Apply 
approximately 2;3 of standard tightening torque. 

3. Compound-to-Insert Molded in Compound Part -
Apply approximately Vz of standard tightening 
torque. 

4. Compound-to-Compound - Apply approximately 1/z 
of standard tightening torque. 

PERIODIC CLEANING 

Accumulation of dust and foreign material such as coal 
dust, cement dust, or lamp black must be removed from 
the contactor and all surfaces must be wiped clean at 
regular intervals. Dust can collect moisture, causing 
voltage breakdown. Do not use compressed air as it will 
only redistribute contaminants on other surfaces. www . 
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MAINTENANCE AFTER A FAULT 

The excessive currents occurring during a fault may 
result in structure, component and/or conductor dam­
age due to mechanical distortion, thermal damage, 
metal deposits, or smoke. After a fault, repair the cause 
of the fault, inspect all equipment per NEMA Standards 
Publication No. ICS 2-302 and make any necessary 
repairs or replacements prior to placing the equi�ment 
into seNice again. Be sure that all replacements (tf any) 
are of the proper rating and are suitable for the applica­
tion. If in doubt consult your field sales representative. 

The following procedures are recommended for this 
inspection: 

WARNING 
TO AVOID SERIOUS INJURY AND EQUIPMENT 
D AMAGE, ALL EQUIPMENT MUST BE 
DEENERGIZED. DISCOI'JNECTE D AND ISO­
LATED TO PREVENT ACCIDENTAL CONTACT 
WITH LIVE PARTS. CHECK VOLTAGE ON ALL 
CONTROL TERMINALS AND ON ALL LINE AND 
LOAD TERMINALS. OF THE CONTACTOR 
WITH PROPER TEST EQUI PMENT BEFORE 
TOUCHING OR WORKING ON EQUIPMENT. 
ONLY QUALIFIE D P�RSONI'JEL SHOULD BE 
INVOLVED IN THE ii'JSPECTION AND REPAIR 

PROCEDURE AND AL'� ;:JLANT SAFETY PRO­

CEDURES MUST BE OBSERVED 

TERMINALS AND 

INTERNAL CONDUCTORS 

Replace all damaged parts whtch show evidence of 
discoloration, melting or arcing damage. 

� ·.:.J 
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CO NT ACTOR 

Replace the contacts and contact springs if the contacts 
are welded or show heat damage, displacement of 
metal, evidence of binding or excessive wear. If deterio­
ration extends beyond the contacts, replace the entire 
contactor. Examples of such deterioration include evi­
dence of arcing on the contactor moldings and insula­
tion damage. 

OVERLOAD RELAYS 

:. The complete overload relay must be replaced if 
burnout of the heater element has occurred. Any indica­
tion of an arc striking or burning overioad relay, also 
requtres replacement. 

2. If there is no visual indication of damage that would 
require replacement. contact operation must be verified 
by electrically or mechanically tripping and resetting the 
overload relay. 

FUSE HOLDERS 

Replace fuse holders if the insulating mounts. barriers. 
or fuse clips show signs of damage, deterioration. heat­
ing, distortion or looseness. 

FUSE S 

Always replace all three fuses in a three phase circuit 
even though only one or two are open circuited since 
internal damage suffered by fuses not replaced could 
result in nuisance shut-down later. 

Perform the "Pre-Energization Check" procedures de­
tailed in this manual before restoring the equipment to 
seNice. 
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TROUBLESHOOTI NG 
Page 18 

In the unlikely event that operating problems are en­
countered, use the following trouble shooting chart to 
isolate the cause of the malfunction and find the remedy. 
If the corrective action given in the chart fails to correct 
the difficulty, consult your field sales representative. 

1. Manufacturer's senal number and part number, if 
available. 

2. Nameplate data on contactor. 

3. Duty cycle and any details of operation. 
4. Length of time in service and approximate total 

number of operations. 
The following information is required if it is necessary to 
write to Siemens-Allis relative to the equipment prob­
lems. 

5. Voltage, current and frequency. 
6. Description of any problem. 
7. Any other pertinent information. 

TROUBLESHOOTING CHART 
WARNING 

REMOVE ALL POWER TO CONTACTOR PRIOR TO MAKING THESE CHECKS EXCEPT W HERE CON­
TROL POWER IS REQUIRED AND EXERCISE CAUTION AT ALL T IMES 

TROUBLE 

CONTACTS 

Overheating 
of contacts. 

Contact chatter 
or pumping. 

CAUSE 

Overload. 

Insufficient contact 
pressure. 

Loose connection. 

Poor contact m control 
circuit. 

Improper functioning 
of late break contact 
(between T & S in com­
tactor coil circuit). 

Fluttering control relay 
such as pressure or 
temperature switch. 

REMEDY 

Reduce current load. 

Clean contact surfaces. 
Replace contact springs 
if weak and/or replace 
contacts if wear allow­
ance � per contact 
1s used up. 

Check and t 1ghten power 
connections 

Check all connections in 
control wcuit for tightness. 

The N.O. contact of "M" 
in parallel with the N.C. 
late break contact must 
close before late break 
contact opens. If this se­
quence is not followed 
check for worn contacts 
and physical damage of 
pole assembly ( 4 7 and 
48); also check leaf 
spnng drive (41) for 
mechanical damage. 

Properly adjust switch or 
replace. www . 
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TROUBLESHOOTING 
Page 19 

TROUBLE CAUSE REMEDY 

Contact chatter Abnormally low control Measure control voltage. 
or pumping. voltage. Voltage must be at least 

85% of rated value shown 
in OPERATING DATA 

Open coiL Check continuity of coil 
and replace if defective. 

Short contact Bounce on closing. Check operating voltage. 
life. Should not exceed rated 

voltage by more than 10%. 

Improper seating Refer to Arc Chute In-
of arc runners. stallation instructions. 

Low voltage: magnet Measure control volt-
not sealing. age. Voltage must 

• be at leal 85% of 
rated value shown in 
OPERATING DATA 

Fluttering control Properly adjust switch 
relay such as pres- or replace. 
sure or temperature 
switch. 

Excessive jogging. Check application. 

Foreign materials Remove. 
in operating or con-
tact mechanisms. 

Welding Inadequate contact Replace contacts if 

of contacts. pressure. wear allowance is ex-
ceeded. Replace con-
tact pressure springs. 

Fluttering control Properly adjust switch 
relay such as pres- or replace. 
sure or temperature 
switch. 

Low control voltage, Measure voltage to de-
contactor dropping !ermine if abnormally 

_;./ partially open. low dips in voltage 

I occur. particularly 
during motor start-up. www . 
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TROUBLESHOOTING 
Page 20 

TROUBLE CAUSE REMEDY 

Welding Mechanical interference. Check for mechanical 
of contacts. binding and adjust. 

Misadjustment of me- Adjust mechanical in-
chanica! interlock for terlock. Refer to 
contactors installed in Series 81000 High Voltage 
Series 81000 Controller. Controllers Instruction 

Book CC 3818 

COIURECTIFIER Failure of magnet Check for mechanical bind-
armature to close. ing of contactor. 

Burned-Out Flurtering control Properly aGJUSt switch 
coil or rectifier. reiay such as pres- or replace. 

sure or temperature 
switch. 

Mechanical inter- Adjust. Refer to 
lock interference. Series 81000 High Voltage 

Controllers Instruction 
Book CC 3818. 

Failure of late break Check leaf spring drive 
contact to open. ( 41) and late break 

contact assembly (48) 
for mechanical damage. 

Control voltage too Measure voltage. Volt-
high. age should not exceed 

rated voltage by more 
than 10% 

High ambient tempera- Ambient temperature out-
ture. side contactor enclosure 

should not exceed 40°C . 

. • 
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PARTS L I ST 
Page 2 1  

CONT ACTOR QUANTITI E S  
PART D RAWOUT STATIONARY 

ITEM D E S C R IPTION NU M B E R  1 80A 360A 1 80A 3 6 0A 

3 POLE 3 POLE 3 POLE 3 POLE 

1 Support Plate 25-205-537-0 6 1  1 1 I - -
2 Side P late L. H .  25-205-537-0 1 2  1 1 1 1 
3 Side P late R.H 25-205 . 537-0 1 3  1 1 1 1 
4 B umper Support Assembly 25- 1 3 1 -5 70-547 1 1 1 1 
5 Coil Support 25-205-537-0 1 1 1 1 1 1 
6 Bracket 2 5- 1 3 1 -570-089 2 2 2 2 
7 S i d e  Barrier (with Single Barrel fuse) 25-205-537- 0 1 4 2 2 I 2 2 

Side Barrier (with Double Barrel fuse) 360A 25-205-537-053 - 2 ! - -
8 Blmvout Core 25- 1 3 1 -570-507 3 3 3 '  3 "  
9 R H  Blowo u t  P! ate Ass·y 1 80A 25-205-537-504 3 l 

3 '  - -
360A 25-205-5 3 7-5 1 2  - , 3 - 3 "  

1 0  L . H .  Blowout  Plate Ass y 1 80A 25-205- 537- 503 3 � - 3 '  -

360A 25-205-537- 5 1 1 ; 
3 3 "  - -

1 1  Blowout C oi l Wash er 1 4- i 33- 782 -00 1 6 l 5 6 '  6 "  
B lowout Coi l  Ass y 1 80A 25-20 5-53 7-505 i ' 

1 2  3 I - 3 '  -
360A 25-205- 537-509 - I 3 

I - 3 '  
1 3  I nsu lat ing T u be 1 4- 1 72-0 1 0- 0 0 1  3 3 

: 
3 - 3 "  

1 4  Arc Chute Ass y 25- 1 3 1 -0 1 7-503 3 3 3 '  3 '  
1 5  End Cap 25- i 3 1 - 570-C' 3 1  6 ' 

6 .  --
1 6  Magnet YoKe Assembly 1 4-3 1 9-7 1 2 - S 0 1  1 1 1 1 
1 7  Magnet Core 1 4 - 1 42- 1 6 1 -0 0 1  1 1 1 1 
1 8  Neoprene Wasner 1 4 - 1 29-2 4 1 -023 1 1 1 1 
1 9  PlastiC 'Nash e r  1 4- :  45- 564-CO 1 1 1 1 1 
20 Steei \Vasn e r  1 4- � 79-SSB-CC 1 1 1 1 i 1 
2 1  Stain less Steel  ·.vasher 1 4- 1 7 1 - 1 57-0 1 3  1 1 1 ! 1 
22 Shtm ( 0 1 5  Thtc�l 1 4- 1 33-780-002 2 

I 
2 2 I 2 

23 Stat1onary P1vot Seat 1 4- 1 4 5-322-00 1 1 1 1 1 
24 Spnng 1 4- 1 45-7 1 2-00 1 2 2 2 I 2 I 
25 Pivot Bar 1 4-230-539-CO 1 1 1 1 I 1 
2 6  Movaole Pivot Seat 1 4- 1 45-32 1 -00 1 1 1 1 1 
2 7  Movable Contact Carrier 1 4-32 1 -92 7 -002 1 1 1 1 
28 Contact Push Rod 1 4-227-879-002 3 3 3 '  3 *  
29 Interlock Shaft 25- 1 3 1 -570- 1 37 1 1 1 1 
30 Barrel Nut  1 4- 1 45-3 7 9-002 1 1 1 - 1 -;-
3 1  Bearing P in  1 4- 1 45-3 79-00 1 1 1 1 1 
32 Contact Pressure Spring 1 4- 1 45-668-0 0 1  3 3 3 '  3 "  

.• 33 Spring Saddle 1 4- 1 42- 1 57-0 0 1  3 3 3 '  3 "  
34 Movable Contact Guide 1 4- 1 4 1 -685-0 0 1  3 3 3 '  3 •  
3 5  Movable Contact Ass·y 1 80A 25-205-537-50 1 3 - 3 "  -

360A 25-205-537- 5 1  0 - 3 - 3 *  
36 Contact Arm 1 4-32 1 -928-002 1 1 1 I 1 
37 Bearing 1 4- 1 23-887-004 2 2 2 I 2 
38 Aux. Contact Actuator Arm 1 4- 1 4  7-033-00 1 1 1 1 1 

J • - On 2-pole contactors. reduce indicated quantity by one-third. 
+ - Part not required on 2-pole contactor. 

# - Part required only on 2-pole contactor. www . 
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