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A DANGER 
Hazardous voltages. 

Will cause death, serious personal injury or equipment 
or property damage. 

Always de-e ne rgize and grou nd the e qu ipme nt before 
maintenance .  Read and u nde rstand this instruction manual 
before instal l ing, ope rating, or maintaining the e qu ipme nt. 
Ma inte nance shou l d  be pe rforme d only by qu a l if ie d  
pe rsonne l .  The u se of u nauthorize d parts i n  the re pair of 
the equ ipme nt or tampe ring by unqual ified pe rsonne l may 
resu lt in dange rous conditions which may cause death or 
se rious pe rsonal inju ry or e qu ipme nt or property damage .  
Follow a l l  safety instru ctions contained he re i n .  

IMPORTANT 

The information contained he re in  is ge ne ral in  natu re and not intende d  for specific 
application pu rpose s. It does not re lieve the use r  of responsibi lity to u se sou nd 
practice s  in  application, installation, ope ration, and mainte nance of the equ ipme nt 
pu rchase d .  S ie me ns re se rve s  the right to make change s  in the spec ifications 
shown he re i n  or to make improve me nts at any time without  notice or obligations. 
Should a conflict arise betwee n the ge neral information contained in  this publication 
and the conte nts of drawings or su pplementary mate rial or both, the latte r  shal l  
take precede nce .  

QUALIFIED PERSON 

For the pu rpose of this manua l  and produ ct labe ls a qua l ified pe rson is one who 
is famil iar with the insta l lation, construction, ope ration, or mainte nance of the 
e qu ipme nt and the hazards involved .  In addition, this pe rson has the following 
qual ifications: 
(a) is trained and authorized to e ne rgize , de-e ne rgize , clear, grou nd, and tag 

circu its and equ ipme nt in  accordance with e stabl ishe d  safety practices .  
(b) is trained in the proper care and u se of protective equipment such as rubbe r  

gloves, hard hat, safety glasses o r  face shie lds, flash clothing, etc., i n  accordance 
with established safety practices. 

(c) is trained i n  re nde ring f i rst a id .  

NOTE 

The se instructions do not pu rport to cove r a l l  detai ls  or variations in e qu ipme nt. nor to provide for e ve ry possible 
continge ncy to be met in connection with insta llation, ope ration, or mainte nance .  Shou ld  fu rthe r information be 
desire d  or shou ld  particu lar proble ms arise which a re not cove red sufficie ntly for the pu rchaser's pu rpose s, the 
matte r shou ld be refe rre d  to the loca l S ie me ns sale s office. 

The conte nts of this instruction manual shall not become part of or modify any prior or existing agree me nt, commit­
me nt or re lationship. The sales contract contains the e ntire obligation of Sie mens Powe r Transmission & DistributionLL c 
The warranty contained in the contract betwee n the parties is the sole warranty of S ie me ns Powe r Transmission & 
DistributionLLc. Any state me nts contained he re in do not create new warranties  or modify the existing warranty. 
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Introduction and Safety 

Introduction 
S ie me n s  Se rie s 8 1  000™ me d i u m  volta ge contro l le rs a re 
de s igne d  to mee t  a l l  a pp l i ca b le p rov is ions of the N E M A  
Sta nda rds. Succe ssful a ppl ication a n d  ope ration of this equip­
me nt de pe nds as much upon prope r  insta l lation a nd ma inte­
na nce by the use r  as it doe s upon ca reful design a nd fa brica­
tion by Sie me ns .  

The purpose of  this Instruction Ma nua l  is to  assist the use r  i n  
deve loping safe a nd efficie nt procedure s  for the insta l lation, 
ma inte na nce and use of the equ ipme nt. 

These instructions a re pre pa re d  as  a supple me nt to the Se ries 
81 000 Controlle r I nstruction Ma nua l ,  MVC-9068. The instruc­
tions conta i ne d  he re in  a re spe cific to controlle rs rated 720 
a mpe res at 5000 volts maximum. For instructions for contac­
tors rated othe r tha n 720 a mpe re s  at 5000 volts, refe r to the 
a ppropriate instruction ma nua l .  Rea d MVC-9068 a nd the se 
instructions before beginning a ny work on this equ ipme nt. 

Contact the nea rest Sie mens  re pre se ntative if a ny additiona l  
information i s  desi red. 

A DANGER 
Hazardous voltages. 

Will cause death, serious personal injury or 
property damage. 

Always de-energize and ground the equipment before 
maintenance. Installation, operation, or maintenance 
should be performed on ly by qua l if ied persons 
thoroughly familiar with the equipment, instruction 
manuals and drawings. Read and understand this 
instruction manual before using the equipment. 

Qualified Person 
For the purpose of this ma nua l  a nd product labe ls, a Qualified 
Person i s  one who is fa mi l ia r  with the insta l lation, construction 
or ope ration of the eq u ipme nt and the haza rds involve d .  I n  
addition, this pe rson has the following q ua l ifications: 

2 

•Trai n i ng a nd a uthor izat ion to e ne rgize ,  de -e ne rg ize ,  
clea r, ground and ta g circu its and eq u ipme nt i n  a ccor­
da nce with e sta bl ishe d  safety pra ctice s. 

•Tra in ing in the prope r  ca re and use of prote ctive eq uip­
me nt such as  rubbe r  gloves,  ha rd hat, safety glasse s, 
fa ce sh ie lds,  f lash  cloth ing ,  etc . ,  i n  a ccorda nce with 
e sta bl ishe d  safety proce dure s .  

•Tra in ing in  re nde ring first a id. 

Signal Words 
The signa l  words " Dange r " ,  "Wa rn ing " and "Ca ut ion " used in 
this ma nua l  and product labe ls indicate the degree of hazard 
tha t  ma y be e nco unte re d by the u se r. The se words a re 
defined as follows: 

Danger - I nd icate s  a n  i m m i ne ntly haza rdous s ituat ion 
which, i f  not avoided, wi l l  result in death or se rious injury. 

Warning - I n d ica te s a pote ntia l ly haza rdous s itua tion  
wh ich ,  i f  not  avoided ,  cou ld  re su l t  i n  death or  se r ious 
injury. 

Caution- indicates a pote ntia lly haza rdous situation which, 
if not avoided, may result in  minor or mode rate injury. 

Dangerous Procedures 
In addition to other essential safety precautions described 
in this manual, user personnel must adhere to the following: 

1. Always work on de-energized equipment. Always 
de-energize a contactor or fuse carriage, and 
remove it from the equipment before performing 
any tests, maintenance or repair. 

2. Always let an interlock device or safety mecha­
nism perform its function without forcing or 
defeating the device. 

Field Service Operation 
Sie me ns ca n provide compe te nt. we l l-tra i ne d  F ie l d  Se rvice 
Re pre se ntative s  to provide technica l  gu ida nce a nd advisory 
assistance for the insta l lation, ove rha ul, re pa i r  a nd ma inte nance 
of S ie me ns eq u ipme nt, proce sse s  a nd syste ms .  Conta ct 
regiona l  se rvice ce nte rs, sa les offices or the factory for deta i ls, 
or te lephone Sie me ns Fie ld Se rvice at 1 -800-241 -4453. 
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General Description 

General 
Siemens Series 81 000 vacuum controllers rated 720 amperes are 
constructed using a fixed mounte d  Type 96H6 vacuum contac­
tor and a drawout carriage contain ing the main powe r fuses 
and control powe r transformer. The standard dime nsions for a 
FVNR controller, i l lustrated in Figure 1, are 36 inches (91 4mm) 
wide, 36 inches (91 4mm) dee p, and 90 inche s  (2286mm) h igh .  

The contactor and drawout fuse carriage occupy the lowe r 60 
inch ( 1 524mm) high compartme nt of the structure .  The uppe r  30 
inch (762mm) high compartme nt contains the optional horizontal 
bus in the rear. The front portion of this uppe r  compartme nt 
can be used to mount additional low voltage control devices. A 
low voltage pane l for control device s  can also be mounted on 
the lowe r  60 inch ( 1 524mm) door. 

The medium voltage compartme nt contains the carriage ce l l  
module upon which the racking mechanism, shutter mechanism, 
line and load connections, and mechanical and e lectrical inte rlocks 
are mounted. Also mounted in the medium voltage compartme nt 
are the curre nt transforme rs and outgoing motor te rminals. 

L.V. and 
Horizontal Bus 

L.V. 96H6 
Contactor 90.0 Com pt. (2286) 

M.V. 

0 

Drawout 
Fuse � 

Carriage 

36.0 I 
I I (914) 

Figure 1. Typical Construction 

In orde r to ope n the medium voltage compartme nt door, the 
contactor must be de-ene rgized and the drawout fuse carriage 
must be complete ly racke d  out. A me chanical inte rlock pre­
ve nts racking the fuse carriage in or out unti l the contactor is 
ope n. Low voltage compartme nt doors may be ope ne d  with­
out disconnecting powe r. 

Series  81 000 720 ampere controllers can be connected togethe r 
in a l ine up with powe r distributed by a common horizontal bus. 
Each ve rtical section containing a 720 ampe re controller is fed 
by a ve rtical bus connecting the horizontal bus to the l ine stabs 
of the controller. Both the horizontal and ve rt ical bus are isolated 
from the front by barrie rs .  

Se ries 8 1 000 720 ampe re controlle rs are rated in accordance 
with Tables 1 through 4. For detailed ratings appl icable to a 
particular controlle r, refe r to the nameplate on the front of the 
e nclosure .  

Front 

J 

I 
I 

L.V. 
Compartment 

(Optional) 

-

--l 
I 

L.V.I 96H6 
I Contactor 
I 
I 
I 

M.V. I 
__ I 

Drawout 
Fuse 

Carriage 

36.0 (914) 

I� 
I 
I 

I 

v Horizontal Bus 
(Optional) 

) Dimension in Millimeters 
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General Description 

Table 1. Controlle r  Maximum Ratings 

Interrupting Capacity 

Contactor Continuous Controller Controller Impulse 
Type Ampere Without With Fuses Level 

Rating Fuses (MVA) (BILl 

96H6 720 7.2kA 200@2300V 60kV 
350@4000V 
400@4600V 

Table 2. Maximum Rating for Motor Loads (Note 1) 

Horsepower Rating at Utilization Voltage 

2300V, 3-phase 4000-4600V, 3-phase 

Synchronous Motors Induction Synchronous Motors Induction 

0.8PF 1 .0PF Motors 0.8PF 1 .0PF Motors 

3000 3500 3000 5500 6000 5500 

Note 1. Above data pe r N EMA ICS 3-1 993, Table 2-4-1 . 

Table 3. Maximum Rating for Transforme r Loads 

Maximum 3-Phase Transformer kVA Maximum 
at Distribution Voltage Power Fuse 

Rating 

2400V 41 60V 4800V 

2000 3500 4000 600E 

Table 4. Maximum Rating for Capacitor Loads (Note 1) 

Maximum 3-Phase Capacitor Load (kVAR) Maximum 
at Distribution Voltage Power Fuse 

Rating 

2400V 41 60V 4800V 

2000 2000 2000 600E 

Note 1. Whe n  applied to a capacitor load, the control le r  should 
be eq uipped with space heate rs .  

Operating Data-Type 96H6 Contactor 
Refe r to Table 5 for e lectrical ope rating data for the Type 96H6 
vacuum contactor. 
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Table 5. 96H6 Contactor O pe rating Data 

Contactor Type Magnetically Held Latched 

Rated Voltage 5000 Volts 

Rated Current 720 Amperes (enclosed) 

Interrupting Capacity 7.2kA RMS Symmetrical 

Permissible Switching Frequency 600/hour 300/hour 

Mechanical Life (operations) 1 ,000,000 200,000 

Electrical Life (operations) 200,000 

Closing lime 60-70ms 

Opening lime 30-35ms 

Pickup Voltage, AC or DC, nominal 85% Rated (Hot) - 70% Rated (Cold) 

Dropout Voltage, AC or DC, nominal 50% Rated (Hot) - -

40% Rated (Cold) 

Rated Control Voltage AC (Main Coil) 1 1 5-240V 50/60Hz 

Rated Control Voltage DC (Main Coil) 1 25-250V 

Rated Control Voltage DC (Trip Coil) - 24V, 32V, 48V, 
1 25V. or 250V 

Coil Circuit Inrush 840VA 875W 

Coil Circuit Holding 48VA --

Trip Current - 4.8A 

Auxiliary Contact Arrangement 3N0-3NC 3N0-3NC 

Auxiliary Contact Rating 1 OA. 600V (NEMA Class A600) 

Service Conditions 
The 96H6 controlle r should be used in the conditions shown in 
Table 6: 

Table 6. Normal Se rvice Conditions 

Altitude Less than 1 OOOm (3300ft) -full ratings 
For altitudes between 1 OOOm (3300ft) and 

2000m (6600ft). derate per Table 8. 
Above 2000m, consult factory 

Ambient Temperature -5°C min to +40°C max 
Average over a period of 24 hours 

does not exceed +35°C 

Relative Humidity 45% min to 85% max 

If the controlle r is to be used in conditions othe r than those 
specified above, consult Sie me ns. 

The location in which the controlle r is to be used should be 
free from dust, corrosive gas, or moisture .  Whe n it is to be 
used in  che mical facilitie s, in  outdoor e nclosure s, or in similar 
locations, take nece ssary precautions agai nst corrosion, wate r  
see page, and conde nsation. 
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General Description 

Blown Fuse Trip Mechanism (option) 
The drawout fuse carriage can be eq u ipped with an optional 
anti-single phase trip mechanism (450E maximum fuse size )  
which offe rs protection from single phasing due to a blown 
powe r fuse . A drawout fuse carriage eq u ipped with the blown 
fuse trip mechanism is arranged so that the ope ning of one or 
more powe r  fuses results in de-e ne rgizing the contactor main 
coi l ,  thus causi ng the contactor to dropout. Whe n a powe r 
fuse blows, a plunge r  exte nds from one e nd of the fuse . This 
plunger causes the spring-loaded trip bar to rotate , and re lease s  
a pre-compre ssed microswitch o n  the fuse carriage . A contact 
on the m icroswitch ope ns at this time and de-e ne rgize s  the 
contactor magnet coil .  

Mechanically Latched Contactors (option) 
Mechanically latched contactors are available which consist of 
a standard 96H6 contactor with the addition of a mechan ical 
latch asse mbly. The mechanical latch holds the armature of 
the contactor closed against the magnet core afte r the contac­
tor is e ne rgized (closed) ,  even if control powe r i s  re moved.  A 
mechanical pushbutton on the hi gh voltage compartme nt door, 
whe n manual ly depre ssed, trips the contactor by re leasing the 
me chanical latch. 

Electrical trip using an inte rnal tri p  sole noid (tri p coi l )  is option­
al ly available . The trip sole noid may be powe red from a D C  
source, o r  from a capacitor trip device whi ch i s  connected to 
the normal AC control source. The capacitor trip device pro­
vide s  re liable tripping powe r  for approximate ly 5 minutes afte r 
loss of AC control powe r. 

Surge Protection (option) 
The 96H6 vacuum contactors are suitable for appl ication without 
prote ction from surge s re late d  to switch ing with vacuum, 
except for jogging or inching duty with smal l  (unde r  1 OOHP) 
motors. For such applications, metal-oxide surge arre stors or 
surge l imite rs should be specified. Since an appl ication of a 720 
ampe re type 96H6 contactor to a small motor is highly unusual, 
surge protection is not normally recomme nded or ne ce ssary. 

Regardle ss of the switching means e mployed, if the insulation 
i nte g r ity of the motor is s u s pe ct ,  s u c h  as for  ve ry o l d  
machine s, i t  may be de sirable to add surge protection for the 
machine, or to conside r  upgradi ng the mach ine to mode rn 
insulation standards. 

Isolation and Automatic Shutter Mechanisms 
Non-load break finge r type stab asse mblies mounte d  on the 
drawout fuse carriage provide the means for manual isolation 
of the powe r c i rcu it in  accordance with NE MA Standards . 
Whe n the fuse carriage is racked out, the finge r  asse mblies 
isolate both l ine and load sides of the powe r  fuses .  

The shutte r mechanism ope ration is d irectly controlled by the 
position of the racking me chanism, and the movable insulated 
shutte r  is l inked to the racking cams. 

As the handle of the racking mechanism is move d  towards the 
O N  position ,  the insu late d  shutte r  uncove rs the li ne stab 
asse mbly just prior to engage me nt of the fuse carriage l ine 
and load stab fingers. In the reve rse ope ration, whe n the han­
dle is moved towards the O FF position, the insulate d  shutte r 
cove rs the l ine stabs afte r  the fingers have dise ngage d, effec­
tive ly isolating a l l  l ine-side live high voltage parts. 

Labe ls on the stationary part of the shutte r  clearly indi cate if 
the isolating means (carriage )  is O PENED (dise ngaged) .  

Racking Mechanism and Mechanical Interlocks 
Racking of the drawout fuse carriage is accompl ishe d  by a 
compound four-bar mechanism operated by an external enclosure 
mounted handle .  The racking handle can be locked with up to 
three padlocks in the OFF position. 

Mechanical and e lectrical i nte rlocks are provided in association 
with the racking mechanism as follows: 

• Medium Voltage Compartme nt Door I nte rlock 
• Door-Handle I nte rlock 
• Contactor Inte rlock 
• Door-to-Door Inte rlocks 
• Mechanical  Latch 
• Dete nt Leve r 
• Carriage Engage me nt Warning Light 
• Line Switch Inte rlock (LSI)  
• Racking Switch Inte rlock (RSI)  

Medium Voltage Compartment Door Interlock 
The racking handle is inte rlocked with the door such that the 
handle cannot be move d  to the O N  position with the door 
ope n. Refe r to Figure 2. 

Door-Handle Interlock 
The door-handle inte rlock (ite m  2 in Figure 2) prohibits closing 
or ope ning  the me d ium voltage compartme nt door e xce pt 
whe n the racking handle is in the O FF position.  The flat profile 
on the e nd of the handle shaft will not allow the door-handle 
inte rlock to pass in or out unless the handle is i n  the OFF posi­
ti on. Refe r to Figure 2. 

Door Interlock 
Lever (1) 

Interlock (2) 

Handle Up = ON 
Handle Down = OFF 

Door Interlock 

Flat Profile 

Handle 

Figure 2. Door Inte rlock and Door-Handle I nte rlock 
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General Description 

Step 1: Re move 
plasti c  cap from 
han dle housing .  

Step 2:  Rotate 
handle approximate ly 
23° from the ful ly 
upward (ON) 
position ,  to a l ign the 
Allen-head set screw 
with the a cce ss 
openin g. Re move 
Allen-head set screw. 

Step 3: Rotate 
han dle to ful ly 
downwa rd (O FF) 
position to a l low 
door to be opened. 

Figure 3. P rocedure for defeating the door-han dle inte rlock 

6 

A DANGER 
Hazardous voltages. 

Will cause death, serious personal injury, or 
property damage. 

The door-handle interlock should be defeated only 
by authorized and qualified personnel . Disconnect, 
ground, and lockout incoming power and control 
voltage sources before attempting to defeat the 
interlock. 

Do not defeat the i nterlock i f  the red carr iage 
engagement l ight is on. 

The door-han dle inte rlock may be defeated on ly by a uthorized 
an d q ua l ified pe rsonnel req uirin g access to the un it in  case of 
e me rgen cy. D isconnect, ground, and lockout in coming powe r 
an d control voltage sources before attempting to defeat the 
in te rlock. D o  n ot de feat  t he in te r lock if t he re d ca rria ge 
en gage ment l ight is on. 

The defeate r can be reached by re movin g a plastic cap from 
the lowe r  pa rt of the han dle housin g, then by re movin g the 
Al len -hea d se t screw. The rackin g han dle must be rotate d 
approximate ly 23 degree s from the ful ly upwa rd (ON)  position 
of the han dle in orde r to a l ign the Al len-head set screw with 
t he a cce ss  open in g .  When t he A l len-hea d se t scre w  is 
re moved, the han dle can then be move d  to the OFF position ,  
a l lowing the door to be opened .  Refe r to Figure 3. 
Afte r the ma lfunction has been corrected, the control le r should 
be restored to n orma l  ope ration by reve rsin g the procedure 
used to defeat the inte rlock. 

Contactor Interlock 
To prevent accidenta l in sertion or wit hd rawa l of the f use ca rriage 
when the contactor is c losed, a c ontactor inter lock is provided. 
This is important as  the stab finge rs on t he fuse ca rriage a re 
not rate d to ma ke or brea k any current othe r than the very low 
magnetiz in g  current of the con trol powe r tran sforme r. Refe r to 
Figure 4. 
An inte rlock leve r  moves to en gage the notches in the racking 
ca m when the vacuum con tactor is closed. This leve r is driven 
by a cable which is, in turn,  driven by the movable a rmature of 
the contactor. 

Door-to-Door Interlocks 
For con trolle rs which in clude multiple medium voltage com­
pa rtments, inte rlocks a re provided between the fron t  doors. 
For exa mple ,  con side r  the case of a reduce d  voltage controlle r, 
with a ma in con tactor/fuse ca rriage compa rtment a s  we l l  as  
compa rtments for sta rtin g contactors an d a sta rtin g a utotran s­
forme r. For this exa mple, the inte rlocks fun ction so that the 
doors for the sta rtin g  con ta ctors an d the sta rtin g  a utotran s­
forme r must be closed before the door for the ma in contac­
tor/fuse ca rriage compa rtment can be closed .  In turn ,  un ti l this 
door is closed, the fuse ca rriage cannot be racke d  in . On ce the 
door is closed an d the fuse ca rriage is racke d  in , the contactor 
may be closed .  www . 
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General Description 

L ine S ide Shutte r 
(shown ' OPENED' 

indicating uppe r  
disconnect stabs are 

cove red by shutte r) 

Racking Cams 

Racking Switch 
Inte rlock (RS I )  

Mec hanical  Latc h 
(Whee l Stop) 

Type 96H6 
Vacuum Contactor 

Contactor I nte rlock Cable 

Red Carriage 
Engage me nt Light 

Line Switch Inte rlock (LS I )  

Racki ng Handle 

G uide Plate 

Figure 4. 720A Controlle r Construction (shown with fuse carriage re moved) 

The inte rlocking s imilarly requ ires that the contactor be ope n 
before the fuse carriage can be racke d  to the disconnect (OFF) 
position. Once the fuse carriage is disconnected, the door for 
the main contactor/fuse carriage can be ope ne d .  Afte r this is 
done ,  the doors for the starting contactors and the starting 
autotransforme r may be ope ned .  

Mechanical latch 
The mechanical latch (or whee l stop) is mounted on the left 
hand side of the guide plate on which the drawout fuse car­
riage rolls. It se rves to locate and hold the fuse carriage in the 
disengaged (te st) position . The latch is re leased by manual ly 
pivoting the latch downward and rol l ing the carriage out of the 
enclosure .  Refe r to Figure 4. 

If the mechanical latch is not in the prope r position, the front door 
w i l l  not c lose prope rly. I f  t h i s  occu rs, s i m ply rotate the 
me chan ical latch upward, which secure s  the fuse carriage 
inside the compartme nt, and al lows the front door to close fully. 

Detent lever 
This leve r is provided to prohibit re lative motion betwee n car­
riage stab f inge rs and stat ionary stab te rmina ls .  Refe r to 
Figure 5. S l ight in itial force on the racking handle is required to 
free the dete nt leve r when  moving it from the ON to the OFF 
position. 

7 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



General Description 

Door 
Interlock 
Lever 

Detent 

Handle 

OFF 

Driver 
Link 

Figure 5. Dete nt Leve r  

Carriage Engagement Warning Light 
A red warning l ight, mounte d  above the racking handle hous­
i ng, is e ne rgize d  only whe n the drawout fuse carriage is ful ly 
e ngaged and incomi ng powe r  i s  pre se nt, i ndepe nde nt of the 
condition of the contactor or door. Whe n the handle is moved 
to the OFF position, the red warning l ight should always go 
out. indicating the fuse carriage is ful ly dise ngage d  and isolat­
ed from the stab asse mbly. Refe r to Figure 4. 
If the racking handle is move d  to OFF and the red l ight stays 
on, the racki ng mechanism is not ope rating prope rly and the 
carriage is still e ngaged .  Do not attempt to open the medi­
um voltage door. Disconnect and lockout a l l  incoming powe r 
and refe r to the section on the door-handle i nterlock. 

A DANGER 
Hazardous voltages. 

Will cause death, serious personal injury, or 
property damage. 

Do not attempt to open the medium voltage door if 
the red carriage engagement indicating light is on. 
Do not open medium voltage compartment door 
until power has been removed. 

A push-to-test feature is provided to test the carriage e ngage­
me nt warni ng l ight using custome r-supplied test powe r. A rou­
tine test of the light should be include d  in the controlle r main­
te nance plan. 

8 

Line Switch Interlock (LSI) 
All control powe r de rive d  from the secondary of the control 
powe r transforme r is carried from the drawout carriage to the 
low voltage control pane l through a set of contact fi nge rs 
mounte d  on the rear of the carriage . T he se contact f inge rs, 
along with the mating contact block which is stationary-mount­
ed on the guide plate ,  make up the L i ne Switch I nte rlock (LS I ) .  
Refe r to  Figure 4. 
The function of this inte rlock i s  to break al l load on the control 
powe r transforme r secondary winding prior to dise ngage me nt 
of the main powe r stabs as the carriage is racke d  out. 

Racking Switch Interlock (RSII 
T he Racking Switch I nte rlock (RS I )  is a microswitch mounte d  
o n  the rear of the guide plate ,  which functions to preve nt oper­
ation of the contactor on test powe r whe n the fuse carriage i s  
racke d  in (ON) .  A s  the racki ng handle i s  move d  from O F F  to 
ON, the normally closed RS I contact opens  and i solates the 
test source from the contro l  circuit. Refe r  to Figure 4. 
Power Fuses 
Curre nt l imiting power fuses are mounted on a drawout carriage 
which may be complete ly removed from the e nclosure for se r­
vicing. All fuses used in 720 ampe re controllers are bolt-i n type . 

ANS I " R "  or "X"  rated fuse s  are used for motor starting duty 
and " E "  rated fuses are used for transforme r feede rs. 

Mi n imum me lting and total c le aring t ime curve s for motor 
starting fuse s  are shown in Figures 6 and 7. Curre nt li m iting 
characte ristics of motor starting fuses a re shown in  Figure 8. 
Motor fuse se lection guide and maximum pe rmissible motor 
acce le rating times are shown in Figures 9 and 10. 

Do not handle the fuse carriage by means of the fuses. 

Overload Relay 
For information on Sie me ns type 3 UA the rmal ove rload re lays, 
refe r to the Series 81000 Control le r  Instruction Manual. MVC-
9068. For othe r types of re lays, refe r to the instruction manual 
for the ove rload device furnished .  

Type 96H6 Vacuum Contactor 
S ie me ns 720 ampe re Type 96H6 vacuum contactors provide 
the advantage of long mechanical and e le ctrical life with low 
mainte nance and are e sse ntial ly immune to adve rse atmos­
pheric e nvi ronme nts. T hey are suitable for loads of a l l  types 
including three-phase motors, transformers and capacitors. 

The contactor has th ree ma in  pole s,  each  consist ing of a 
sealed vacuum interrupter. Since arc interruption is accompl ished 
complete ly withi n the vacuum inte rrupte r, ite ms req uired in  a i r  
magneti c  contactors, such as arc  chute s, blowout coi l s  and 
pole plate s  are not req u i re d .  Stationary and movable powe r 
contacts are locate d  inside the vacuum i nte rrupte r. A stainless 
stee l be l lows attache d to the movable contacts e nsure s  a 
complete seal  and vacuum integrity. 

Refe r to Figure 11 for an i l lustration of the major components 
of the Type 96H6 contactor. 
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General Description 

Minimim Melting Time 
Current Data 

CURRENT IN AMPERES x 10 

500 r-r1-r++------,_---r�r-r-�-r++------,_---r�� 
400 ���++------�--���t-��++------�--��-1 
300 r-r1-r++------,_---r�--r-�-r++------,_---r�� 

200 HH4-f-+------+---,_--+--Hf-+4-f-+------+---+--+-l 

THESE FUSES ARE DESIGNED TO INTERRUPT SHORT 

CIRCUIT CURRENTS GREATER THA N OR EQUAL TO THAT 

SHOWN AT THE 100 SECOND MINIMUM MELTING TIME. 

PROTECTIVE DEVICES IN SERIES MUST BE COORDIN­

ATED WITH FUSE CHARA CTERISTICS TO INTERRUPT 

LOWER CURRENTS. 
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.a 

"'---'_,_...,-"- 57X 

f-48X 
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\'� 01 

CURRENT IN AMPERES x 10 

Figure 6. Ti me-Curre nt Characte ristic Curves ( M ini mum Me lting Ti mes) -- 38R and 57X Fuses 
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General Description 

Total Clearing Time 
Current Data 

THESE FUSES ARE DESIGNED TO INTERRUPT SHORT 

CIRCUIT CURRENTS GREATER THAN OR EQUAL TO THAT 

SHOWN AT THE 100 SECOND MINIMUM MELTING TIME. 

500 

200 ��-rtt------+---1--1--r-r+4-�------+---+--+� 
PROTECTIVE DEVICES IN SERIES MUST BE COORDIN­

ATED WITH FUSE CHARACTERISTICS TO INTERRUPT 

LOWER CURRENTS. 
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30 

��-rr+------+---+-��-1-++-�------r---+--+-1-1-r�-r----�r---r-���+-r++------+---1--+-1-+-r+� 60 
r+-rHHr---_,--��-+-r++++----�--,_-r-r�-HH-----,_--r-�,��r+rr-----r--+-,_+-r++H 50 
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\ \ 1\ r--57X \ \1\ 

��-rr+------+---+--1�-1-++-�------r---+--t-1-1-r�-r------r---r--r��
,
�-rr+ ------+---+--1�-1-+�� 20 

1 
1--!HI \ --t--t- 4ax 

1\ 
tl-IH\-l- 38R 

1\ 
1\ 

' 
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9 

s r+-rHH-----+--4--r-r++�+-----r--+_,-+-rr+rr----,_�r-�������---r--+-+-�-rHH 
\ \ 
\ \ 

IW 

CURRENT IN AMPERES x 10 

Figure 7. Ti me-Current Characteristic Curves (Total Clearing Ti mes) -- 38R and 57X Fuses 
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General Description 
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Figure 8. Current-L imiting Characteri stic Curves- 38R and 5 7X Fuses 
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Fuse Selection Guide for series 81000 720 Amp Controller with Type 3UA Overload Relay 

(NEMA Class 10), Based on Maximum Motor Accelerating Time of 10 Seconds. 

57 X 

48X 

38A 

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 

Motor Locked Rotor Current 

Figure 9. Fuse Selection Gu ide 

Motors with Acceleration limes Falling Below the Applicable Fuse Curve 

are Permitted One Cold Start, a Coast to Stop, and a Second Start 

Motor 

Nameplate 

Locked Rotor 
Current 

(Amperes) 

• 3BR Fuse 

.A. 4BX Fuse 

0 57X Fuse 

10000 
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8000 

7000 

6000 

5000 
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Allowable Acceleration Time (Seconds) 

Figure 10. Maximum Allowable Acceleration T imes 
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General Description 

Molded 
Frame 

Upper 
Terminal 

Lower 
Terminal 

Auxiliary 
Switch 

Clear Plastic 
Cover 
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Figure 11. Major Components of 96H6 Contactor 
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Interrupter 

Insulating 
Flange 

Wipe Spring 
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Rotating 
Shaft 
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General Description 

Catalog Numbers 
Fuse carriages can be identified through the catalog nu mber 
system i llustrated in Table 7. 

Table 7: Fuse Carriage Catalog Nu mber System 

96 H6 5 3 3 38 4 A 2 F 

For use with NEMA J 
Size H6 (720A) Contactor 

Insulation Voltage ----l 

5 = 5kV 

Number of Poles ____ __. 

2 = 2 Poles 

3 = 3 Poles 

Interrupting Capacity ___ _ __, 

2 = 200MVA 

3 = 350MVA 

4 = 400MVA 

Main Fuse Type and Rating ___ _, 

00 =None 

38 = 38R 

45 = 450E 

48 = 48X 

50= 500E 

57= 57X 

60 = 600E 

Example: 

l F = Fuse Carriage 

_ CPT Capacity 

1 = 0.75kVA 

2=1.5kVA 

3 = 2.0kVA 

4 = 2.5kVA 

5 = 3.0kVA 

6 = 3.25kVA 

7 = Other (See Nameplate) 

CPT Secondary Voltage 

A= 115VAC 

B = 230VAC 

E = Other (See Nameplate) 

N =None 

'-------- CPT Primary Voltage 

0 =No CPT 

2 = 2300V 60Hz 

4 = 4000V 60Hz 

5 = 4600V 60Hz 

9 = Other (See Nameplate) 

Carriage Cat. No .  96H6533384A2F i s  a three pole fu se carriage designed for use with a Series 
81  000 720 ampere, 5kV vacuu m controller. It has an interrupting capacity of 350MVA at 4000 volts 
usi ng motor starting fuses rated 38R. It is equi pped with a 1 .5kVA control power transformer with a 
4000VAC 60Hz primary and 115VAC secondary. 
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Receiving, Handling, and Storage 

Receiving, Handling and Storage - General 
Refe r to the instruction manual for Se rie s 81000 Controllers, 
MVC-9068, for instructions regarding rece ivi ng, handl ing and 
storage of 720 ampe re Ser ies 81 000 vacuum controlle rs .  

The fuse car ri age is nor mal ly shippe d instal led in  its associated 
compartme nt. The fu se car riage is secured in  the compart­
me nt with a retainer  bolte d  to the left rear of the gu ide plate 
(see Figure 4). positi ve ly se cu ring the whee l of the fuse car­
riage . Re move the retainer  and associated har dware prior to 
operation . 
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Installation 

Operating Environment 
The Seri es 81000 control ler conforms wi th the provi sions of 
N EMA standard ICS1 ,  clause 6, Alti tude Class 1 Km,  which 
defi nes the usual service conditions. I t  is designed for indoor 
use where the temperature inside the controller is higher than 
the ambient temperature. The controller is capable of carryi ng 
its rated load when the ambient temperature does not exceed 
40° C  ( 1  04 ° F) and the altitude does not exceed 3300ft ( 1  OOO m) 
above sea level. Where unusual service conditions exi st, or 
where temperat ure or a ltitude li mitations are exceeded, the 
control ler construction, ratings, or protection may req uire alter­
ation.  Some examples of unusual service condi tions are exces­
sive moisture, vibration, or dust. 

Site Preparation and Mounting 
I nstallation shall be i n  accordance with the National Electrical 
Code, NEMA. ANSI, and NFPA 70 Standards. U nless the con­
trol ler has been designed for unusual servi ce conditions, i t  
should not be located where i t  wi l l  be  exposed to  ambi ent 
temperatures above 40° C (1 04° F) ,  corrosive or  exp losive 
fumes, dust, vapors, dr ippi ng or standing water, abnormal 
vi bration, shock, ti lting, or other unusual operating condi tions. 

The controller should be i nstalled 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. If the mounti ng 
site is not flat and level, the controller must be shi mmed where 
necessary to prevent di stortion of the frame. If shimmi ng is 
necessary, use correct lifting means ( refer to the instruction 
manual for Series 8 1 000 Controllers, MVC-9068). Do not use 
prybars or si milar devices. 

The controller can be mounted by many different fasteni ng sys­
tems including true drop i n, cast i n  place, power actuated, or 
threaded insert fasteners. See Figure 12 for anchor bolt locations. 
The bolt pattern is dependent on frame width and depth, location 

ITT 

68.5 
(1740) 

31.0 
(787) 

17.81 
(452) 

�-------- 36.0 -----�­
(914) 

5.50 
(140) -------

( ) Dimension in mm 

Figure 12. Anchor Bolt and Conduit Entry Locations 

in  the l ineup, and whether or not si l l  channels are furni shed. 

The group arrangement drawi ng for each controller detai ls the 
anchor bolt locations. The coordination between the bolts and 
the control ler should be verified prior to attempti ng i nstallation.  
Expandable i nserts i n  pre-dri l led holes or i mbedded " L" bolts 
are recommended. Wooden plugs driven i nto holes in masonry 
or concrete are not recommended for anchoring inserts and 
should never be used. The bolt size must be 1 /2 " .  

Weldi ng the steel base or si l l  channels to a steel floor plate i s  
a n  a lternate mounti ng method especi a l ly recommended in  
areas subject to seismic activi ty. 

Grouti n g  the si l l  channe ls  (refer to Figure 13) i s  another 
method of fasteni ng the contro l ler  to the foundation .  Th is  
method requires the foundati on to be grooved to accept the 
sill channels. The actual groove dimensions must be coordinat­
ed with the floor plan layout on the group arrangement draw­
i ng i ncluded in the controller information packet. 

Front rr-------� 

tr -r 3 0" 3.0" -llr (76.2) 

c 
32.75" (832) .-- 1.12" (28.4) 
36.0" (914) 

( ) Dimension in Millimeters 

Figure 13. Typi ca l Side Vi ew wi th Optional Si l l  Channels 

1.12 
(28.4) 

' 

31.0 
(787) 

32.75 16.50 
(832) (419) 

���� I 

• 
2.13 
(54) 

1�----36.0 ----------1 t---------'1�9141 
34.94 
(887) 

.625 Dia. 2-Holes tor 
Sill Anchor Bolts when 
req'd (1-Front, 1-Rear) 

r\-1 
I\ I I 
1 \ I 1 Conduit space for j I/ T1, T2. T3 

I \ r (Bottom Entry Cables) 

I I \ I 
I I \1 L�' 

I-- 5.50 
(140) 

FRONT 

2.87 
73 

29.50 
(749) 

------------- .625 DIA. 4-Holes 

FLOOR PLAN For Anchor Bolts 
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Installation 

A DANGER 
Hazardous voltages. 

Will cause death, serious personal injury or 
property damage. 

Disconnect. lockout. and ground incoming power 
and control voltage sources before beginning work 
on this or any other electrical equipment. 

General Pre-Installation Inspection 
Check al l  parts for secure mounting and good electrical con­
nections. I ns pect vis ual ly for good condition. 
1 .  I ns pect frame for dents and other damage. Swing doors 

to make s ure they pivot eas ily. 
2 .  Remove any retainers or  bolts used to secure fuse carriage 

in enclos ure during s hipment. 
3. Operate the racki ng mechanis m to ens ure free movement 

and s mooth operation .  I ns pect the stab ass embly and 
shutter mechanis m. 

4. Check bolt-i n  fuses on carriage for tight connections and 
re-torque per Table 14, i f  needed. 

5. Check control circui t  plug and receptacle for bent pins and 
other damage. 

6.  Make su re that cable clamps and ins ulators are in  good 
condition. 

Grounding 
The frame of each controller must be grounded. This connec­
tion must be made before making any power connecti on. If a 
ground bus is furn is hed, the ground connection s hould be 
made to the ground bus . The control and instrumentation cir­
cui ts are grounded to the enclos ure. This connection can be 
temporarily removed for test purposes, but it must be recon­
nected before the controller is returned to operation. 

Electrical Connections 
To provide additional access for l ine and load cable connections, 
the fuse carri age s hould be removed. Be sure to disconnect the 
control plug before attempting to remove the carriage. 

Li ne connections s hould be made first. Refer to Series 81 000 
I nstruction Manual ,  MVC-9068, for detai ls . 

Load cable terminations are made directly to pads located near 
the current transformers on the left hand enclos u re wa l l. 
Typical conduit s pace for top or bottom entry of load cables 
and control wires is given in Figure 12. 

Fuse Carriage Installation 
Correct installation of the fuse carriage is essentia l  to proper 
control ler operation. Before insta l l ing a fuse carriage in any 
medium voltage compartment, observe the following check list 

A. Check to see that the catalog number and power fuse rat­
ing on the carriage rating label match the information given 
on the medium voltage compartment rating label .  

B .  Check the following items on the carri age for agreement 
with the information given on the rati ng label: 

1 6  

1 .  Power fuse type and " R ", " X " ,  o r  " E "  rati ng. 
2. Control power transformer kVA and voltage ratings . 
3 .  Control power transformer pri mary fuse " E "  rating. 

C. Do not attempt to i nstall a drawout contactor from a 3 60 
ampere controller i n  a 720 ampere controller, or vice-versa .  

A WARNING 
Electrical explosion or fire hazard 

Can cause death, serious personal injury, or 
property damage. 

Positively verify that the correct fuse carriage is 
installed by following the steps outlined. 

After it has been verified that the correct fus e  carriage has 
been selected for a given medium voltage compartment, the 
carri age may be installed as fol lows: 
1 .  Open the 60 inch high medium voltage compart ment door. 

The racki ng handle must be in the OFF position and the 
red carriage engagement warning li ght must not be lit. 

2. Pos ition the carriage in front of the compartment with the 
stabs pointing into the cubicle in s uch a way that the rear 
wheels are li ned up with the s ides of the guide plate on 
the bottom of the enclos ure. Do not handle the fuse car­
riage by means of the fuses. 

3. Roll the carriage onto the guide plate and into the compart­
ment until it stops .  When the carriage is ful ly i nserted, the 
mechanical latch (s ee Figure 4) wi l l  rotate to prevent it 
from rolli ng back out of the compartment. 

4 .  Connect the control wiring harness plug to  the carriage by 
inserting it in the receptacle located i n  the lower front. 

5 .  Close  and secure the medium voltage compartment door. 

Power Cable Termination 
For additional instructions on terminati ng power cables to the 
720 ampere contro l ler, refer to the Series 81000 I nstruction 
Manual, MVC-9068. 

Site Altitude 
When the site altitude exceeds 1 OOOm (3300ft), the electrical 
ratings of the controller are reduced and special application con­
s ideration must be given in accordance with NEMA Standard 
I CS 1, clause 6. Both the dielectric strength of the insulation and 
the current ratings are affected. Table 8 gives derati ng factors to 
be applied to the appropriate ratings for application at 1 OOOm and 
at 2000m. For altitudes between these  extremes, interpolate 
from the values in the table. If the site altitude exceeds 2000m 
(6600ft), consult the factory for information. 

Table 8. Altitude Correction Factors for Contactor (Note 1) 

Altitude Interrupting Continuous Dielectric Short lime 
Current Current Withstand Current 

Voltage Withstand 

Up to 1000m 1 00% 1 00% 1 00% 1 00% 
(3300ft) 

2000m 95% 90% 90% 85% 
(6600ft) 

Above2000m Consult Factory 
(6600ft) 

Note 1. For altitudes between 1 OOO m and 2000m, interpolate 
between the values s hown in the table. www . 
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Operation 

A DANGER 
Hazardous voltages. 

Will cause death, serious personal injury or 
property damage. 

Disconnect, lockout, and ground incoming power 
and control voltage sources before beginning work 
on this or any other electrical equipment. 

All pre-energization checks outlined in this instruc­
tion manual must be performed before the equip­
ment is energized. This equipment should be ener­
gized by qualified personnel only. 

Pre-Energization Check 
After insta l lat ion or ma intenance,  the foll owing check l ist 
should be followed: 

1. Retighten a l l  accessible connections in  accordance with 
the torq ue val ues provided in Table 14. 

2. Remove all blocks or other temporary holdi ng means used for 
shipment from all component devices in the control ler interior. 

3 .  Check the integrity of the bus supports. 
4 .  Check the enclosure to  see that it has  not been damaged 

and that electrical spacing has not been reduced. 
5. Compare all c ircuits for agreement with the wiring d ia­

grams which accompany the control ler. 
6 .  Make certa in  that external wiring is clear of  bus ,  and a l l  

power wi r ing  i s  phys ica l ly secured to wi thsta nd the 
effects of the largest fault current which the power sys­
tem is capable of del iveri ng.  

7 .  Verify that a l l  ground connections have been made proper­
ly. If sections of the control ler were sh ipped separatel y, 
they must be connected in a manner to assure a continu­
ous ground path. 

8. Check all devices for damage. Make necessary repairs or 
replacement prior to energi zi ng. 

9. Be su re that each motor is con nected to its i ntended 
starter. Ensure that fuse rating is in  agreement with the 
rating specified in the fuse carriage catalog number. 

10.  Manual ly exercise a l l  operating mechan isms and devices 
to make certain that they a re properly aligned and operate 
freely. 

11 . With al l loads disconnected, exercise a l l  electrical ly operat­
ed devices with control test power to verify that they oper­
ate properly. Refer to the wiring diagrams supplied for the 
req uired control voltage, freq uency and test power termi­
nal designations req u i red to test the contactor. For the 
contactor, this verification should also incl ude tests at the 
lower l imits of pickup voltage as shown in Table 5.  

12 .  Test the ground fault protection system, if furnished, in  
accordance with the manufacturer's instructions. 

1 3 .  Set al l devices with adjustable current and voltage set­
tings, if furnished, to the proper values. 

14. Ensure that the overload relay current range and setting is 
in agreement with the ful l load current and service factor 
shown on the motor nameplate, taking into account the 
current transformer ratio. 

15. Check that shorti ng l i nks on current transformers, if fur­
nished, a re i n  the open position. Check each current trans­
former's secondary circuit for continuity. 

16 .  To prevent possible damage to eq uipment or injury to per­
sonnel ,  check that a l l  parts and barriers that may have 
been removed dur ing insta l lation and wiring have been 
properly reinstal led. 

17. Before closi ng the enclosure, remove al l  metal cl ippings, 
scrap wire and other debris from the control ler i nterior. 
Remove any accumulation of dust or dirt and clean out 
the controller by using a brush, vacuum cleaner or clean, 
l i nt-free rags. Do not use compressed ai r as it wil l only 
redistribute the contaminants on other surfaces. 

1 8 .  After all power and control connections are made and with 
incoming power disconnected, conduct an electrical insu­
lation resistance test on the power circuit to ensure that 
the controller is free from short circuits and grounds. 

19. I nsta l l  covers and close doors, mak ing certa in  that no 
wires are pinched and that a ll enclosure parts are properly 
a l igned and tightened . 

20. Make sure that a ll current-carrying parts outside the con­
tactor have adequate current-carrying capacity and are cor­
rectly insulated in accordance with the req ui rements of 
the National Electrical Code {NEC) . All electrical connec­
tions should be made carefully per the wiring diagram fur­
n ished with the eq u ipment .  Tighten a l l  l ugs to recom­
mended torq ue values {see Table 14). Use recommended 
crimping tools if crimp lugs are suppl ied. 
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Operation 

Dielectric Test 

A DANGER 
High Potential tests employ hazardous voltages. 

Will cause death or serious personal injury. 

Follow safe procedures. Exclude unnecessary per­
sonnel .  Use safety barriers. Keep away from the 
equipment during app l ication of test voltages. 
Dielectric testing should be conducted only by quali-
fied personnel .  Refer to dielectric test equipment 
instructions for safety instructions. 

An AC die lectric test at 2.25 ti mes the nominal system volt­
age p lus  2000 volts for one m inute, should be performed 
between all phases and from all phases to ground prior  to 
energizi ng the eq uipment. Be sure to disconnect any devi ces 
(e . g . ,  control  powe r t ra n sformers ,  s u rge l i m ite rs, s u rge 
arrestors, etc.) from the ci rcuit which could be damaged by the 
test voltage. 

I f  a hi gh-potentia l  test set is not avai lable, a megger test at 
1 000 volts is  a suitable second-choice. 

Since wi de variations can occur in i nsulati on values because of 
atmospheric  conditions, contamination and type of test eq ui p­
ment discrete values cannot be given .  However, making and 
recording tests on new eq ui pment and again at regular i nter­
va ls, wi l l  give a comparati ve indicati on of i nsulation change. 
Maintaining a permanent record of these values should be part 
of the mai ntenance program. 

••• 
6 

A WARNING 
Vacuum interrupters may emit X-radiation. 

Can cause serious personal injury . 

X-rays can be produced when a high voltage is 
placed across the open contacts of a vacuum 
interrupter. 

Do not exceed 1 OkV RMS AC when performing 
dielectric tests across open contacts of the vacu­
um interrupter. 

Keep personnel at least three (3) feet from any vac­
uum interrupter during dielectric tests. 

Note: Do not use DC high potential testers incorporat­
ing half-wave rectification. These devices produce high 
peak voltages. 

These hi gh  voltages wi l l  produce X-ray radiation . These 
devices also show erroneous readings of leakage current 
when testing vacuum i nterrupters. 

1 8  

Energizing Equipment 

A DANGER 
Hazardous voltages. 

Will cause death, serious personal injury or 

property damage. 

Disconnect, lockout, and ground incoming power 
and control voltage sources before beginning work 
on this or any other electrical equipment. 

All pre-energization checks outlined in this instruction 
manual must be performed before the equipment 
is energized. This equipment should be energized 
by qualified personnel only. 

1 .  I n  order to mi n imize risk of i njury or damage, or both, there 
should be no load on the controller when it  is energized. 
Turn off all downstream loads including those such as di s­
tri bution eq u ipment and other devi ces which a re remote 
from the controller. 

2 .  The eq ui pment should be  energized i n  seq uence by starti ng 
at the source end of the system and working toward the 
load end. In  other words, energize the incoming power to 
the controller or group of controllers, then close the i ncom­
ing line load i nterrupter switch or circuit breaker ( if supplied), 
and then rack the fuse carriage into the ON position. 

3 .  After a l l  disconnect devi ces have been closed, loads such 
as motors may be tu rned on to veri fy that the system 
operates as intended. 
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Maintenance 

Introduction 

A DANGER 
Hazardous voltages. 

Will cause death, serious personal injury, or 
property damage. 

Disconnect. ground, and lockout incoming power 
and control voltage sources before beginning work 
on this or any other electrical equipment. 

Maintenance should be performed only by qualified 
personnel. 

Before performing any maintenance: 
• Test a l l  power terminals to verify that incoming power has 

been disconnected. Use only approved high voltage test 
equipment to check voltage on power terminals. Do not 
attempt to measure high voltage (over 600 volts) with 
a volt-ohm meter. 

• Check al l  control and secondary circuit termina ls with a 
voltmeter to make certain that a l l  sources of incoming con­
trol and secondary voltage have been disconnected. 

• Connect safety grounds to power terminals after the sys­
tem has been de-energized, and prior to working on the 
equipment. 

• Perform al l  d isconnecting, grounding, and lockout opera­
tions in accordance with established safety procedures. 

• Fol low the procedure out l i ned i n  the Pre-Energizat ion 
Check section of this manual before power is restored. 

General 
For the safety of maintenance personnel as wel l  as others 
who might be exposed to hazards associated with mainte­
nance activities, the safety related work practices of N F PA 
70E, parts I I  and I l l  should always be fol lowed when working 
on electrical equipment. Maintenance personnel  shou ld be 
tra ined in the safety practices, procedures and requirements 
that perta in to their respective job assignments. This manual 
should be reviewed and retained in a location readily accessi­
ble for reference during maintenance of this equipment. 

The user must establ ish a periodic maintenance program to 
ensure trouble-free and safe operat ion .  The frequency of 
inspection, periodic cleaning and preventive maintenance wil l 
depend upon the operating conditions. NFPA Publ ication 708 
" Electrical Equipment Maintenance " may be used as a guide 
to est abl ish such a program.  A preventive maintenance pro­
gram is not intended to cover reconditioning or major 
repair, but should be designed to reveal, if possible, the 
need for such actions in time to prevent malfunctions dur­
ing operation. 

A WARNING 
Use of unauthorized parts in the repair of the equipment, or tam­
pering by unqualified personnel may result in dangerous condi­
tions which may cause death, serious personal injury, or equip­
ment damage. 

Follow al l safety instructions contained herein. 

Recommended Maintenance and Lubrication 
Periodic maintenance and lubrication should include al l  of the 
tasks shown in Table 9. Recommended procedures for each 
of the l isted tasks are provided in this section of the manual, or 
in the references cited in this manual. 

A WARNING 
Failure to properly maintain the equipment can result in death, 
serious personal injury, or product failure, and can prevent suc­
cessful functioning of connected apparatus. 

The instructions contained herein should be carefu l ly reviewed. 
understood, and followed. 

The maintenance tasks in Table 9 must be performed regularly. 

Table 9. Maintenance Tasks - I nspection Items 

• Vacuum Contactor Inspection 
• Vacuum Interrupter I nspection 
• Closing Coil 
• Latch Mechanism 
• Auxiliary Switch 
• Pickup Voltage Check 
• Mechanical and Electrical Operation 
• Shutter Mechanism 
• Racking Mechanism 
• Mechanical I nterlocks 
• Blown Fuse Trip Mechanism 
• Electrical I nterlocks 
• Electrical Joints and Terminals 
• Periodic Cleaning 
• Maintenance Tasks in manual for Series 81 000 Controllers. 

MVC-9068. 

The l ist in Table 9 does not represent an exhaustive survey of 
maintenance steps necessary to ensure safe operation of the 
equipment. Particular appl ications may require further proce­
dures. Should further information be desired or should particu­
lar problems arise which are not covered sufficiently for the 
user's pu rposes, the matter should be referred to the local 

Siemens sales office. 

Ma intenance of the vacuu m  contactor shoul d  only be per­
formed with the contactor de-energized. Maintenance of the 
fuse carriage should be performed with the carriage complete­
ly withdrawn from the compartment. 

Vacuum Contactor Inspection 
The inspections l isted in Table 10 are recommended for the 
vacuum contactor. 
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Maintenance 

Table 10: Vacuum Contactor I nspection Checklist 

Parts to be Inspection Cracks Discoloration Contamination Rust Wear Loose Incomplete Vibrating Inspection 
Inspected Item Parts Operation Sound Intervals 

Main Circuit Vacuum • • • • 
Interrupter 

Movable • • • 
Conductor Visual 
Upper & Lower • • Check 
Terminals Once a 

Mechanism Molded Frame • • • Year 
Section • • • Insulating Flange or 

Bearing • • 
Every 

Electromagnet Closing Coil • 20,000 

Armature • • Operations 

and Core 

Auxiliary Switch • • • 

Latch Trip Coil • 
Mechanism • • • • Roller 

Others Bolts and Nuts • • 

Insulated Wire • • 

NOTE: The life expectancy of the electrical parts (vacuum interrupter, auxiliary switch) is 200,000 operations. 

Vacuum Contactor Components - Service Life 
The electrical service life of the vacuum i nterrupter is defined by 
al lowable contact wear, whereas the mechanical service life is 
defined by the number of close/open operations. When a vacu­
um i nterrupter has reached the acceptable l imit for electrode 
(contact} wear, or has reached the mechanical operati on l imit, it 
must be replaced. To determi ne the electrode wear, follow the 
procedure outli ned in "Vacuum Interrupter Inspection" .  

The maximum number of close/open operations for the vacu­
um interrupters i s  200,000. When the number of operations 
on the vacuum interrupters reaches 200, 000, the i nterrupters 
must be replaced, even if the al lowable contact wear has not 
been exceeded. 

Capacitor switch ing duty imposes considerable stress on a 
contactor, due to h igh frequency in rush currents, and h igh 
interpo le  recovery vo l tage d u ri n g i.nte r rupt i o n .  The l i fe 
expectancy of the vacuum interrupters under capacitor switch­
ing duty is shown i n  F igure 14. The vacuum interrupters 
should be replaced when the al lowable number of capacitor 
switchi ng operations shown is reached. 

Contact your  Siemens representative if vacuum interrupters 
need to be replaced. 
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Figure 14. Vacuum I nterrupter Life Expectancy - Capacitor 
Switchi ng Duty 

The al lowable service life of the auxil iary switches, dri ve unit, 
and c los ing coi ls  is also 200, 000 operat ions.  These items 
should be replaced when they have accumu lated 200, 000 
operations. 

The mechanical service life of the magnetically held contactor 
i s  1 ,000, 000 operations .  The mechanical service l ife of the 
latched contactor is 200,000 operations. 

The replacement schedule for various major components of 
the contactor is as shown in Table 11. 
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Maintenance 

Ta ble 11.  Vac u u m  Contactor Component  Rep lacement  
Schedule 

Component Replacement interval 

Vacuum interrupter 200,000 operations 

Auxiliary switch 200,000 operations 

Latch mechanism 200,000 operations 

Movable core Detailed inspection and cleaning 
every 200,000 operations 

Stationary core Detailed inspection and cleaning 
every 200,000 operations 

Closing/tripping coils 200,000 operations 

Flexible conductor to interrupter stem 200,000 operations 

Drive unit 

••• 
A 

200,000 operations 

A DANGER 
High Potential tests employ hazardous voltages. 

Will cause death or serious personal injury. 

Follow safe procedures. Exclude unnecessary per­
sonnel .  Use safety barriers. Keep away from the 
equ ipment du ring app l ication of test voltages. 
Die lectric testing should be conducted only by 
qual ified personnel. Refer to dielectric test equip­
ment instructions for safety instructions. 

A WARNING 
Vacuum interrupters may emit X-radiation. 

Can cause serious personal injury . 

X-rays can be produced when a high voltage is placed 
across the open contacts of a vacuum interrupter. 

Do not exceed 1 OkV RMS AC when performing 
dielectric tests across open contacts of the vacu­
um interrupter. 

Keep personnel at least three (3) feet from any vac­
uum interrupter during dielectric tests. 

Note: Do not use DC high potential testers incorporat­
ing half-wave rectification. These devices produce high 
peak voltages. 

These h igh voltages wi l l  produce X-ray radiat ion.  These 
devices also show erroneous readings of leakage current 
when testing vacuum interrupters. 

Vacuum Interrupter Inspection 
The procedure for inspection of the vacuum i nterrupters i s  as 
follows: 

1. Check the upper and lower flanges and interrupter shaft 
for signs of contamination or corrosion. If there is contami­
nation, use a clean cloth and rubbing alcohol to clean .  If 
there is corrosion, replace with a new interrupter. NOTE: 
Avoid touching the cerami c  surface. Skin oi ls may harm 
the si l icone varnish . 

2.  With the vacuum i nterrupter closed, check the amount of 
main contact wear i n  the vacuum i nterrupter. Measure the 
gap between the lever and the washer (d imension A) with 
the contactor closed, as shown in Figure 15. With the vac­
uum interrupter closed, it should be possible to insert a 
1 mm thick shim in the gap between the washer and the 
protrusions on the bottom of the lever. When thi s  sh im 
can no longer be inserted in the gap, the al lowable contact 
wear  has been exceeded, and the i nterrupter must be 
replaced. 

3 .  Check the vacuum i nterrupter for integrity of the vacuum. 
Wi th the contactor open, apply 1 OkV AC between the 
upper and lower terminals for one minute. If the interrupter 
withstands thi s  test, it is acceptable. If voltage breakdown 
occurs, the interrupter must be replaced. ( I f  there is a loss 
of vacuum, it can be confirmed manually. F irst, de-energize 
the contactor and ground any conductors. Then, push down 
on the i nsulating flange below the vacuum interrupter. If 
the i nterrupter stem can be easily moved, the interrupter 
has lost vacuum.)  

4 .  Values for vacuum i nterrupter contact gap and wipe are 
l isted in Table 12. 

Table 12. Vacuum I nterrupter Contact Gap & Wipe 

Contactor Type Contact Gap 

Magnetically Held 4. 1 -4.3mm 

Latched 4 . 1 -4.3mm 

Washer 

Figure 15. Measurement of Contact Wear 

Closing Coil 

Wipe 

2.4-3 .0mm 

2.0mm or more 

Insulating 
Flange 

Lever 

Check  the  m a i n  c los ing  coi l s for s igns  of d isco lorat ion .  
Di scoloration and/or burnt insulation indi cates that overheati ng 
has occurred, and replacement of the coil is necessary. 
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Maintenance 

Latch Mechanism (latched Contactor Only) 
Check that the holding latch reli ably engages. ( To manual ly 
close the contactor, hold the central area of the rotating shaft 
with a wrench and operate) .  Check the condition of the latch 
roller. It should be smooth. Lubricate the rotating parts with a 
molybdenum disulfide or gear lubri cant. 

Auxiliary Switch 
Once per year, measure the overtravel of the auxili ary switch 
assembly on the Type 96H6 contactor with the contactor closed 
as shown in Figure 16. If the dimensions are not as shown, 
adjust by loosening the auxil iary switch mounting plate, moving 
the plate so the proper adjustment is achieved, and then retighten 
the mount ing hardware . After the hardware is t ightened, 
recheck the auxi l iary switch overtravel .  Check for excessive 
accumulation of dirt or other contaminants in the auxiliary contact 
block and clean if necessary. Verify that there is remai ning wipe of 
the auxiliary contacts. Check for burned or worn contacts, and 
replace the auxil iary switch if damage is observed. Reference val­
ues for auxiliary switch contact gap and wipe are listed in Table 13. 

ll.illlQ /0.106 

Remaining travel of 
Auxiliary Contact 
Plunger should be 
as shown. 

Auxiliary Contact 
Plunger 

With contactor in the closed position / the auxiliary contact plunger should 
extend to Dim. shown. 

0.247 
0.253 

0 

Auxiliary Contact Assembly 

Figure 16. Measurement of Auxi l iary Contact Overtravel 

Table 13. Auxil iary Switch Contact Gap & Wipe 

Auxiliary Switch Contact Gap Wipe 

NO- Contact 3.6-4.4mm 2.7-3 .3mm 

NC - Contact 3.6-4.4mm 2.7-3.3mm 

Delayed NC contact 2.2-2.8mm 4.0-5.0mm 
(for latched contactor 
only Contacts 1 6-26) 

Pickup Voltage Check 
Once per year, check to see that the Type 96H6 contactor wi l l  
pick-up at 85% of rated control voltage. Watch that the contac­
tor picks up in a single motion rather than a two-step motion.  

I f  the pickup voltage is too h igh,  it is possible that the vacuum 
interrupters may be sticking slightly. I n  this event put a small 
amount of lubricating oi l on the moving rod on the lower end 
of each interrupter. 

22 

Mechanical and Electrical Operation of the Controller 
Refer to the " Mechan ica l  and  E lectri ca l  Operat ion of the 
Controller" section in  the Series 81000 Controller Instruction 
Manual, MVC-9068. 

With regard to the resi stance measurements described in  
MVC-9068, the followi ng maxi mum values apply to the Type 
96H6 contactor and the drawout fuse carriage: 
• Across a single contactor pole: 1 .0 mi l l iohm 
• Across a single pole of the drawout fuse carriage 

• 38R fuse: 1 .5 mi l l iohm 
• 57X fuse: 1 .3 mi l l iohm 

Shutter Mechanism 
It is necessary to visually inspect the shutter mechanism com­
ponents every ti me the fuse carriage is removed from the com­
part ment. Periodic checks are strongly recommended. Replace 
broken parts and adjust l inkage to provide a bind-free motion. 

A DANGER 
Hazardous voltage. 

Energized parts located behind shutter mecha­
nism will cause death, serious personal injury, 
or property damage. 

Disconnect, ground, and lockout incoming power 
before performing any maintenance on the shutter 
mechanism. 

Racking Mechanism 
I nformation regarding the mai ntenance and adjustment of the 
racking mechanism used in 720 ampere Series 81000 controllers 
can be found in the " Racking Mechanism Adjustment" section 
of the Series 81 000 Controller Instruction Manual, MVC-9068. 

Follow the instructions in MVC-9068 whi ch refer to " cel l  in  
bottom compartment. "  

Mechanical Interlocks 
All mechan ical i nterlocks a re factory adjusted.  With normal 
use, no maintenance should be required except for a l ight coat 
of grease at the moving joints. 

Periodically check the condition of the cable which connects 
the contactor to the contactor interlock on the racking mecha­
nism. Inspect the fittings at each end of the cable for mechani­
cal i ntegrity. 

If it becomes necessary for any reason to adjust the length of 
the cable, proceed as follows ( refer to Figure 17): 
1 .  Move racking handle mid-way between OFF and ON posi­

tions. 
2. Check the gap between the cam and the interlock lever. 

The gap should be 0.06 "  ( 1 .6mm) . 
3 .  If adjustment is necessary, remove the pin from the clevis 

at either end of the cable. 
4. Adj ust cable length by tu rn ing  c levi s  so that a 0 . 0 6 "  

( 1 .6mm) gap exists between the interlock lever a n d  the 
cam.  When making the adjustment, pul l  the interlock lever 
up as far as it will go to remove all free play. When the 
lever is released, it may drag the cam s l ightly. This is 
acceptable. www . 
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Maintenance 

5. Tighten cable locknuts. 
6. Reinstal l  the pin which was removed from the clevis. 
7. Return the racking handle to the OFF position. 

Cable Locknut 

Interlock 
Lever 

Figure 17. Contactor I nterlock Cable Adjustment 

50 

Blown Fuse Trip Mechanism (optional) 

NOTE: Use of the trip mechanism with fuses other than 
Gould Shawmut type A051 B (38R, 48X or 57X) motor fuses 
or type A055B (450E) transformer fuses can result in fa i lure 
of the trip bar to operate. 

After the blown fuse trip mechanism has operated, or if any of 
the power fuses have been removed or replaced, the follow­
ing checks and adjustments must be performed . Refer to 
Figure 18. 

50 

Adjusting Screw Adjusting Screw 
� Stopnut � 

Detail 1 Detail 2 Stopnut 

Rotate ') Against Stop Rotate ') 

10  
Plunger 

@---tt== Locknut �!d:=t"':i====��====�.h!!� 

Front View 

Figure 18. Adjustment of Blown Fuse Trip Mechanism 

Section A-A 
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Maintenance 

1 . All fuses must be installed on the fuse carriage so that the end 
of the fuse which has the blown fuse indicator is on the bot­
tom. The plunger end of the fuse must be facing downward. 

2 .  With the tr ip bar in  its normal spr ing return (deactivated 
position). the trip bar should rest against the stop screw on 
the right hand fuse carriage side plate. The trip bar must be 
held in this position while performing adjustments 3 and 4. 

3. Adjust each of the th ree plunger assembl ies shown i n  
deta i l  1 o f  F igure 18 to obta i n  a 0 . 0 6 "  ( 1 . 6 m m }  gap  
between the plunger ( 1  0 }  and  the end  of the corresponding 
fuse as follows: I nsert a 0.06" ( 1 .6mm} shim between the 
end of the fuse and the plunger (1 0}. Loosen locknut (50} 
and turn adjusting screw ( 1 3} until there is no gap between 
stop nut (51 }  and trip bar (2}. Retighten locknut (50}. 

4. Loosen the machine screw ( 1 6} which th reads i nto the 
p u s h rod (5 }  a n d  a d j u st o utwa rd ( l engthen }  u nt i l  the  
microswitch ( 1 2} contacts just close. Then adjust outward 
(lengthen} one additional full turn and tighten the locknut (25}. 

5. Referring to detail 2 of Figure 18, insert a 0. 1 9 "  (4.8mm} 
thick shim between one of the three plungers and its fuse, 
rota t i n g  t h e  t r i p  b a r  i n  t h e  d i rect ion  s h own . T h e  
microswitch contacts should open a t  this point. I f  they do 
not. loosen the locknut and adjust the machine screw until 
the switch contacts open, then retighten the locknut (25}. 

Electrical Interlocks 
Refer to the " Electrical Interlocks" section in the Series 8 1 000 
Controller I nstruction Manual ,  MVC-9068. 
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A DANGER 
Hazardous voltages. 

Will cause death, serious personal injury, or 
property damage. 

Disconnect. ground, and lockout incoming power and 
control voltage sources before beginning work on this 
or any other electrical equipment. 

Maintenance should be performed only by qualified 
personnel. 

Electrical Joints and Terminals 
Carefully inspect a l l  visible accessible electrical joints and ter­
minals in the bus and wiring system.  

1 .  Retighten bolts and nuts at bus joints if there is any sign of 
overheat i n g  o r  looseness .  R efer  to " Recom mended 
Torque Values " .  Table 14. 

2 .  I f  joints o r  terminations appear to be badly discolored, cor­
roded or pitted, or show evidence of having been subjected 
to high temperatures, the parts should be disassembled 
and cleaned or replaced. 

3. Examine al l  wire or cable connections for evidence of 
looseness or overheating. Retighten. if necessary. If major 
discoloration of cable insu lat ion or if cable damage i s  
apparent. replace the damaged portion of  the cable. 

4. Check torque of the fuse mounting hardware. 
5. Examine all joints for plating wear. Replace affected com­

ponents if the plating is worn through (showing bare cop­
per} . Special attention should be paid to the stab fingers 
under adverse environmental conditions, such as where 
sulfur dioxide, ch lorine, some hydrocarbons or saltwater 
exist in the atmosphere. Replace if evidence of copper 
oxide or other fi lms are formed. Use Siemens electrical 
contact lubricant (part no. 1 5-1 7 1 -370-001 }  to protect the 
stab finger joint from deterioration. Worn plating on the 
stabs can result in overheating and may lead to flashover. 
Plating wear-through can be expected after approximately 
1 500 racking operations in mild environments, with proper 
l ubrication . If lubrication has been neglected, plating l ife 
will be shortened significantly. 

6. Examine insulation on conductors for signs of overheating, or 
ind icat ions of chaf ing aga inst metal  edges . These ca n 
progress into an insulation failure. Replace any damaged con­
ductors, ensure replacement conductors are braced or shield­
ed if needed to avoid similar damage in future operation. 

7 .  B e  sure that any conditions that caused overheating have 
been corrected . 

Periodic Cleaning 
Accumulation of dust and foreign material such as coal dust. 
cement dust, or lamp black must be removed from the con­
troller and all surfaces must be wiped clean at regular inter­
vals. Dust can collect moisture, causing insulation breakdown. 
Do not use compressed air as it will only redistribute contami­
nants on other surfaces. 
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Maintenance 

Table 14. Recommended Torque Values 

2/3 1 /2 1 /2 

Thread Size 
Standard Torque Standard Torque Standard Torque Standard Torque 
Metal-to-Metal Meta l-to-Insert Com�ound-to-lnsert Compound-to-Compound 

(in-lbs/Nm) (in-lbs/Nm) in-lbs/Nm) (in-lbs/Nm) 

8-32 1 4-20/1 .6-2.3 1 0-1 4/1 0-1 .6 7-1 0/0.8-1 .2 7-1 0/0.8-1 .2 

1 0-32 20-30/2 .3-3.4 1 3-20/1 .6-2.3 1 0-1 5/1 .2-1 .8 1 0-1 5/1 .2-1 .8 

1 /4-20 40-60/4.5-6.8 26-40/32-4 5 20-30/2 .3-3.4 20-30/2 .3-3.4 

5/1 6-1 8 1 68-228/1 9-25.8 1 1 0-1 50/1 2.4-1 7 84-1 1 4/9.5-1 3 84-1 1 4/9 5-1 3  

3/8-1 6  240-360/27-41 1 60-240/1 8-27 1 20-1 80/1 3.5-20.5 1 20-1 80/1 3.5-20.5 

1 /2-1 3 480-600/54-68 320-400/36-45 240-300/27-34 240-300/27-34 

Recommended Torque Values Vacuum Interrupter Replacement 
When making bolted assemblies, the following considerations 
should be genera l ly fol lowed. The recommended torque is 
determined by the size of hardware used . Refer to Table 14. 

Contact your Siemens representative if vacuum interrupters 
need to be replaced. 

1 .  Metal-to-Metal-Apply standard torque. 
2 .  Metal-to- Insert Molded in  Compound Part-Apply approxi­

mately 2/3 of standard torque. 
3. Compound-to- insert Molded i n  Compound Pa rt-Apply 

approximately 1 /2 of standard torque. 
4. Compound-to-Compound-Apply approximately 1 /2 of stan­

dard torque. 

Table 15. Spare Parts 

Description 

Magnet Coil Kit-1 1 5/230VAC, 1 25/250VDC 

Auxiliary Contact Block-2N0-3NC-1 DNC 

Shunt Lead Kit 

Drive Unit Control Board 

Auxiliary Contact Block (latched contactor only) 

Power Fuse 38R 5kV 

Power Fuse 48X 5kV 

Power Fuse 57X 5kV 

Power Fuse 450E 5kV (for use with blown fuse option) 

Power Fuse 450E 5kV (not for use with blown fuse option) 

Power Fuse 500E 5kV (not for use with blown fuse option) 

Power Fuse 600E 5kV (not for use with blown fuse option) 

CPT Primary Fuse 0.5E 5kV 

CPT Primary Fuse 1 E 5kV 

CPT Primary Fuse 2E 5kV 

CPT Primary Fuse 3E 5kV 

CPT Primary Fuse 4E 5kV 

Control Power Transformer 0.75kVA 2300-1 1 5V 

Control Power Transformer 0. 75kVA 4000-1 1 5V 

Maintenance after a Fault has Occurred 
Refer to the " Maintenance After a Fault has Occurred" section 
in the Series 81 000 Controller Instruction Manual, MVC-9068. 

Troubleshooting 
I f  o p e ra t i n g  prob l e m s  a re e n c o u ntered ,  refer  to t h e  
"Troubleshooti n g "  section in  t h e  Series 8 1 000 Control ler 
I nstruction Manual ,  MVC-9068. 

Spare Parts 
Representative spare parts are l isted in Table 15. 

Qty Per Controller Part Number 

1 25-1 54-504-01 3  

1 25-1 54-504-01 4  

3 2 5-1 54-504-01 7 

1 2 5-1 54-504-01 6  

1 25-1 54-504-01 5  

3 25-1 54-275-001 

3 25-1 54-275-009 

3 25-1 54-275-002 

3 25-1 54-275-008 

3 25-1 54-585-001 

3 25-1 54-585-002 

3 25-1 54-585-003 

2 25-1 31 -635-005 

2 25-1 3 1 -635-004 

2 25-1 31 -635-001 

2 25- 131 -635-002 

2 25-1 31 -635-003 

1 25-2 1 3-1 33-001 

1 25-21 3-1 33-0 13  
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