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ADANGER

Hazardous voltages.

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

Always de-energize and ground the equipment before
maintenance. Read and understand this instruction manual
before installing, operating, or maintaining the equipfMment.
Maintenance should be performed only by qualified
personnel. The use of unauthorized parts in theygepaik,of
the equipment or tampering by unqualified personnehmay
result in dangerous conditions which may cause death or
serious personal injury or equipment or pioperty damage.
Follow all safety instructions containedyherein:

IMPORTANT

The information contained herein is general in natfesand Rot intended for specific
application purposes. It does not relieve the user of,responsibility to use sound
practices in application, installation, operation, and.maintenance of the equipment
purchased. Siemens reserves the right to make ‘€éhanges in the specifications
shown herein or to make improvements at arfy.time without notice or obligations.
Should a conflict arise between the generaldnformation contained in this publication
and the contents of drawings or supplemientary,material or both, the latter shall
take precedence.

QUALIFIED PERSON

For the purpose of this manual’and product labels a qualified person is one who

is familiar with the installatiomméonstruction, operation, or maintenance of the

equipment and the hazards involved. In addition, this person has the following
qualifications:

(a) is trained andauthorized to energize, de-energize, clear, ground, and tag
circuits and, équipment in accordance with established safety practices.

(b) is trained in the“proper care and use of protective equipment such as rubber
gloves, haid haty, safety glasses or face shields, flash clothing, etc., in accordance
with established safety practices.

(c) is trained ingendering first aid.

NOTE

These instructions d@'not purport to cover all details or variations in equipment, nor to provide for every possible
contingency to begnet in connection with installation, operation, or maintenance. Should further information be
desired or should particular problems arise which are not covered sufficiently for the purchaser’s purposes, the
matter should be referred to the local Siemens sales office.

The‘eontents of this instruction manual shall not become part of or modify any prior or existing agreement, commit-
ment or, relationship. The sales contract contains the entire obligation of Siemens Power Transmission & Distrib ution“

The Warranty contained in the contract between the parties is the sole warranty of Siemens Power Transmission &
Bistrib ution'> Any statements contained herein do not create new warranties or modify the existing warranty.
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Introduction and Safety

Introduction

Siemens Series 81000™ medium voltage controllers are
designed to meet all applicable provisions of the NEMA
Standards. Successful application and operation of this equip-
ment depends as much upon proper installation and mainte-
nance by the user as it does upon careful design and fabrica-
tion by Siemens.

The purpose of this Instruction Manual is to assist the user in
developing safe and efficient procedures for the installation,
maintenance and use of the equipment.

These instructions are prepared as a supplement to the Series
81000 Controller Instruction Manual, MVC-9068. The instruc-
tions contained herein are specific to controllers rated 720
amperes at 5000 volts maximum. For instructions for contac-
tors rated other than 720 amperes at 5000 volts, refer to the
appropriate instruction manual. Read MVC-9068 and these
instructions before beginning any work on this equipment.

Contact the nearest Siemens representative if any additional
information is desired.

ADANGER

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 only by qualified persens
thoroughly familiar with the equipment, inastruction
manuals and drawings. Read and understandithis
instruction manual before using the equipment.

Qualified Person

For the purpose of this manual and produgt [abels, a Qualified
Person is one who is familiar with the inStallation,”construction
or operation of the equipment and“the hazards involved. In
addition, this person has the following,qualifigations:

eTraining and authorization\to energize, de-energize,
clear, ground and tag circuiits and equipment in accor-
dance with established'safétyfpractices.

eTraining in the proper€are and use of protective equip-

ment such as rubber gloves, hard hat, safety glasses,
face shieldsiflash clothing, etc., in accordance with
established safety,pracedures.

*Training in rendering first aid.

Signal Words

The signal words "Danger”, “Warning” and "Caution” used in
this manual and product labels indicate the degree of hazard
that may be encountered by the user. Thesg,words are
defined as follows:

Danger - Indicates an immipently hazardous situation
which, if not avoided, will resultimydedth or serious injury.

Warning - Indicates a pQtentidlly hazardous situation
which, if not avoided, could result in death or serious
injury.

Caution - indicat esqga, potentially hazardous situation which,
if not avoided, may result in minor or moderate injury.

Dangerous Procédures
In addition to (other eéssential 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
remoyve it from the equipment before performing
any tests, maintenance or repair.
2.5 Always let an interlock device or safety mecha-
nism perform its function without forcing or
defeating the device.

Field'Service Operation

Siemens can provide competent, well-trained Field Service
Representatives to provide technical guidance and advisory
assistance for the installation, overhaul, repair and maintenance
of Siemens equipment, processes and systems. Contact
regional service centers, sales offices or the factory for details,
or telephone Siemens Field Service at 1-800-241-4453.



General Description

General

Siemens Series 81000 vacuum controllers rated 720 amperes are
constructed using a fixed mounted Type 96H6 vacuum contac-
tor and a drawout carriage containing the main power fuses
and control power transformer. The standard dimensions for a
FVNR controller, illustrated in Figure 1, are 36 inches (914mm)
wide, 36 inches (914mm) deep, and 90 inches (2286mm) high.

The contactor and drawout fuse carriage occupy the lower 60
inch (1524mm) high compartment of the structure. The upper 30
inch (762mm) high compartment contains the optional horizontal
bus in the rear. The front portion of this upper compartment
can be used to mount additional low voltage control devices. A
low voltage panel for control devices can also be mounted on
the lower 60 inch (1524mm) door.

The medium voltage compartment contains the carriage cell
module upon which the racking mechanism, shutter mechanism,
line and load connections, and mechanical and electrical interlocks
are mounted. Also mounted in the medium voltage compartment
are the current transformers and outgoing motor terminals.

In order to open the medium voltage compartment,door, the
contactor must be de-energized and the drawout fuse carriage
must be completely racked out. A mechanical interlock pre-
vents racking the fuse carriage in or out until the contactor is
open. Low voltage compartment doors,may be opened with-
out disconnecting power.

Series 81000 720 ampere controllersiean 49€ connected together
in a lineup with power distributédiby a‘éemmon horizontal bus.
Each vertical section containing a/720sampere controller is fed
by a vertical bus connecting,the horizontal bus to the line stabs
of the controller. Both the horizental’and vertical bus are isolated
from the front by barriersy

Series 81000 720 ampereycontrollers are rated in accordance
with Tables 1 through 4. For detailed ratings applicable to a
particular contrgllem,refer to the nameplate on the front of the
enclosure.

| [
|- Horizontal Bus
| o (Optional)
L.V.and L.V.
Horizontal Bus Compartment I
(Optional)
I
Front I= ~i
[ . |
L.V. 96H6 L.V 96H6
Contactor 90.0 | Contactor
| Compt. : |
(2286) |
MV, : M.V,
! _
0 L
Drawout Drawout
Fuse Fuse
Carriage Carriage
}(—- 36.0A——1 36.0
(914) (914)
( ) Dimension in Millimeters

Figufeyl. Typical Construction



General Description

Table 1. Controller Maximum Ratings

Table 5. 96H6 Contactor Operating Data

Interrupting Capacity
Contactor | Continuous | Controller Controller Impulse
Type Ampere Without With Fuses Level
Rating Fuses (MVA) (BIL)
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

08PF | 10pF | Motors | gpp 10pF | Motors
3000 3500 3000 5500 6000 5500
Note 1. Above data per NEMA ICS 3-1993, Table 2-4-1.

Table 3. Maximum Rating for Transformer Loads

Maximum 3-Phase Transformer kVA Maximum
at Distribution Voltage Power Fuse
Rating
2400V 4160V 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 4160V 4800V
2000 2000 2000 600E

Note 1. When applied to a capacitor load, the controller should
be equipped with space heaters.

Operating Data-Type 96H6 Contactor
Refer to Table 5 for electrical operating data for the Type 96H6
vacuum contactor.

Contactor Type Magnetically Held | Latched

Rated Voltage 5000 Volts

Rated Current 720 Amperes (enclosed)

Interrupting Capacity 7.2KA'RMS Symmetrical

Permissible Switching Frequency 600/hou, 300/hour

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

Electrical Life (operations) 200,000

Closing Tme 60-70ms

Opening Time 30-35ms

Pickup Voltage, AC or DC, m@minal @85 % Rated (Hot) - 70% Rated (Cold)

Dropout Voltage, AC or BC, nominal [50% Rated (Hot) -| e
40% Rated (Cold)

Rated Control Voltage AC{Main Coil) 115-240V 50/60Hz

Rated ContralMoltage DC{Main Coil) 125-250V

Rated ControlWoltage DC (Trip Coil) — 24V, 32V, 48V,

125V, or 250V

Coil Circtitylnrush 840VA 875W

CoilCireuit Holding 48VA —_—

Tiip,Current —_— 4.8A

Auxiliaty, Contact Arrangement 3NO-3NC 3NO-3NC

Auxiliary Contact Rating 10A, 600V (NEMA Class A600)

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

Table 6. Normal Service Conditions

Altitude Less than 1000m (3300ft) — full ratings
For altitudes between 1000m (3300ft) and
2000m (6600ft), derate per Table 8.

Above 2000m, consult factory

-5°C min to +40°C max
Average over a period of 24 hours
does not exceed +35°C

Ambient Temperature

Relative Humidity 45% min to 85% max

If the controller is to be used in conditions other than those
specified above, consult Siemens.

The location in which the controller is to be used should be
free from dust, corrosive gas, or moisture. When it is to be
used in chemical facilities, in outdoor enclosures, or in similar
locations, take necessary precautions against corrosion, water
seepage, and condensation.



General Description

Blown Fuse Trip Mechanism (option)

The drawout fuse carriage can be equipped with an optional
anti-single phase trip mechanism (450E maximum fuse size)
which offers protection from single phasing due to a blown
power fuse. A drawout fuse carriage equipp ed with the blown
fuse trip mechanism is arranged so that the opening of one or
more power fuses results in de-energizing the contactor main
coil, thus causing the contactor to dropout. When a power
fuse blows, a plunger extends from one end of the fuse. This
plunger causes the spring-loaded trip bar to rotate, and releases
a pre-compressed microswitch on the fuse carriage. A contact
on the microswitch opens at this time and de-energizes 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 mechanical
latch assembly. The mechanical latch holds the armature of
the contactor clos ed against the magnet core after the contac-
tor is energized (closed), even if control power is removed. A
mechanical pushbutton on the high voltage compartment door,
when manually depressed, trips the contactor by releasing the
mechanical latch.

Electrical trip using an internal trip solenoid (trip coil) is option-
ally available. The trip solenoid may be powered from a DC
source, or from a capacitor trip device which is connected to
the normal AC control source. The capacitor trip devicegpres
vides reliable tripping power for approximately 5 minute§ after
loss of AC control power.

Surge Protection (option)

The 96H6 vacuum contactors are suitable for applicatiomwvithQut
protection from surges related to switching with vactwm,
except for jogging or inching duty with small (undefr 100HP)
motors. For such applications, metal-oxide sufge agestors or
surge limiters should be specified. Since am application of a 720
ampere type 96H6 contactor to a small motohis highly unusual,
surge protection is not normally recommended @r necessary.

Regardless of the switching means employedy if the insulation
integrity of the motor is suspg€¥, sueh’as for very old
machines, it may be desirable to {[@add sdrge protection for the
machine, or to consider upgradingythe machine to modern
insulation standards.

Isolation and Automatic ShutterMechanisms

Non-load break fingér type stab assemblies mounted on the
drawout fuse cargiage pfovide the means for manual isolation
of the power circlitgn acgordance with NEMA Standards.
When the fuse carriageyis racked out, the finger assemblies
isolate both line and load sides of the power fuses.

The shutter mechanism operation is directly controlled by the
position ofthe racking mechanism, and the movable insulated
shutter js,linked to the racking cams.

As the*handle of the racking mechanism is moved towards the
ON pesition, the insulated shutter uncovers the line stab
assembly just prior to engagement of the fuse carriage line
andiload stab fingers. In the reverse operation, when the han-
dle“is?’moved towards the OFF position, the insulated shutter
covers the line stabs after the fingers have disengaged, effec-
fively isolating all line-side live high voltage parts.

Labels on the stationary part of the shutter clearly“indicate if
the isolating means (carriage) is OPENED (disengaged).

Racking Mechanism and Mechanical Interlocks

Racking of the drawout fuse carriagemis accomplished by a
compound fourbar mechanism operated byfamexternal enclosure
mounted handle. The racking handie can belocked with up to
three padlocks in the OFF position.

Mechanical and electrical interlocks are” provided in association
with the racking mechanisnijas fallows:

e Medium Voltage Compartment Door Interlock

¢ Door-Handle Interlogk

¢ Contactor Interlo@k

e Door-to-Door dnterlocks

® Mechanical Latch

e Detent Lever

¢ Carriage Engagement Warning Light

e Line Switchinterlock (LSI)

¢ Racking Switch Interlock (RSI)

Medium,Voltage Compartment Door Interlock
Thedtackingghandle is interlocked with the door such that the
hafidle®eannot be moved to the ON position with the door
open. Refer to Figure 2.

Door-Handle Interlock

The door-handle interlock (item 2 in Figure 2) prohibits closing
oF opening the medium voltage compartment door except
when the racking handle is in the OFF position. The flat profile
on the end of the handle shaft will not allow the door-handle
interlock to pass in or out unless the handle is in the OFF posi-
tion. Refer to Figure 2.

Door Interlock
Lever (1)

Door Interlock

Handle Shaft

Interlock (2) Handle

Handle Up = ON
Handle Down = OFF

Figure 2. Door Interlock and Door-Handle Interlock



General Description

OFF

1078-93

1108093

Step 1: Remove
plastic cap from
handle housing.

Step 2: Rotate
hande approximately
23° from the fully
upward (ON)
position, to align the
Allenrhead set screw
with the access
opening. Remové
Allenhead set serew,

Step 3: Rotate
handle to fully
downward (OFF)
position to allow
door to be opened.

Figure 3. Procedure for defeating the door-handle interlock
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ADANGER

Hazardous voltages.

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

The door-handle interlgek shduld be defeated only
by authorized andfqualifiedypersonnel. Disconnect,
ground, and logkout iAeoming power and control
voltage sources before attempting to defeat the
interlock.

Do not defeat the interlock if the red carriage
engagémentlight is on.

The door-handlglintefleck may be defeated only by authorized
and qualified persgnngl requiring access to the unit in case of
emergencyy Disconnéct, ground, and lockout incoming power
and control oltage sources before attempting to defeat the
inteflockmBPoinot defeat the interlock if the red carriage
engagement light is on.

The defeatér can be reached by removing a plastic cap from
thedlower part of the handle housing, then by removing the
Allen-Read set screw. The racking handle must be rotated
approximately 23 degrees from the fully upward (ON) position
of the handle in order to align the Allen-head set screw with
the access opening. When the Allen-head set screw is
removed, the handle can then be moved to the OFF position,
allowing the door to be opened. Refer to Figure 3.

After the malfunction has been corrected, the controller should
be restored to normal operation by reversing the procedure
used to defeat the interlock.

Contactor Interlock

To prevent accidental insertion or withdrawal of the fuse carriage
when the contactor is closed, a contactor interlock is provided.
This is important as the stab fingers on the fuse carriage are
not rated to make or break any current other than the very low
magnetizing current of the control power transformer. Refer to
Figure 4.

An interlock lever moves to engage the notches in the racking
cam when the vacuum contactor is closed. This lever is driven
by a cable which is, in turn, driven by the movable armature of
the contactor.

Door-to-Door Interlocks

For controllers which include multiple medium voltage com-
partments, interlocks are provided between the front doors.
For example, consider the case of a reduced voltage controller,
with a main contactor/fuse carriage compartment as well as
compartments for starting contactors and a starting autotrans-
former. For this example, the interlocks function so that the
doors for the starting contactors and the starting autotrans-
former must be closed before the door for the main contac-
tor/fuse carriage compartment can be closed. In turn, until this
door is closed, the fuse carriage cannot be racked in. Once the
door is closed and the fuse carriage is racked in, the contactor
may be closed.



General Description

Line Side Shutter
(shown "OPENED’
indicating upper
disconnect stabs are
covered by shutter)

Racking Cams

Racking Switch
Interlock (RSI)

Mechanical Latch
(Wheel Stop)

Type 96H6
Wacuum Contactor

|
L
rz‘:

Contactor Interlock Cable

Red Carriage
Engagement Light

Line Switch Interlock (LSI)

Racking Handle

Guide Plate

1846-96

Figure 4. 720A Cgntrollér Construction (shown with fuse carriage removed)

The interlocking similarlyyfrequires that the contactor be open
before the fuse carriage can be racked to the disconnect (OFF)
position. Once the fuse carriage is disconnected, the door for
the main contactor/fuse carriage can be opened. After this is
done, the doors for the starting contactors and the starting
autotransfermer may b e opened.

Mechanical)Latch

The mechanical latch (or wheel stop) is mounted on the left
hand“side of the guide plate on which the drawout fuse car-
riageyrolls. It serves to locate and hold the fuse carriage in the
disengaged (test) position. The latch is released by manually
pivoting the latch downward and rolling the carriage out of the
enclosure. Refer to Figure 4.

ff the mechanical latch is not in the proper position, the front door
will not close properly. If this occurs, simply rotate the
mechanical latch upward, which secures the fuse carriage
inside the compartment, and allows the front door to close fully.

Detent Lever

This lever is provided to prohibit relative motion between car-
riage stab fingers and stationary stab terminals. Refer to
Figure 5. Slight initial force on the racking handle is required to
free the detent lever when moving it from the ON to the OFF
position.



General Description

Door
Interlock Hand|
Lever andie
\
(2]
ON
Detent
Lever \ Z@ h
OFF
o)
Connecting Driver
Rod Link

Figure 5. Detent Lever

Carriage Engagement Warning Light

A red warning light, mounted above the racking handle hous-
ing, is energized only when the drawout fuse carriage is fully
engaged and incoming power is present, independent offthe
condition of the contactor or door. When the handle is ghoved
to the OFF position, the red warning light should ajways,go
out, indicating the fuse carriage is fully disengaged andjisolats
ed from the stab assembly. Refer to Figure 4.

if the racking handle is moved to OFF and the red light stdys
on, the racking mechanism is not operating preperlytand the
carriage is still engaged. Do not attempt to open the medi-
um voltage door. Disconnect and lockout all in¢eming power
and refer to the section on the door-handleginteriock.

ADANGER

Hazardous voltages.

Will cause death)serious personal injury, or
property damage'

Do n6t attempt to'open the medium voltage door if
the red carriageflengagement indicating light is on.
Do notdopen medium voltage compartment door
untilpower has been removed.

A push-to-test feature is provided to test the carriage engage-
ment warning light using customer-supplied test power. A rou-
tine test oféthe light should be included in the controller main-
tenance plan:

Line Switch Interlock (LSI)

All control power derived from the secondary of the control
power transformer is carried from the drawout carriage to the
low voltage control panel through a set of contact fingers
mounted on the rear of the carriage. Jihese contact fingers,
along with the mating contact block whichgiSstationary-mount-
ed on the guide plate, make up theyline"Switch Interlock (LSI).
Refer to Figure 4.

The function of this interlock is tooreak all load on the control
power transformer secondary, winding prior to disengagement
of the main power stabs as the‘garriage is racked out.

Racking Switch Interlock (RSH

The Racking Switchglnterloék (RSI) is a microswitch mounted
on the rear of the guideyplate, which functions to prevent oper-
ation of the contactopon test power when the fuse carriage is
racked in (ON).{Asfthe Facking handle is moved from OFF to
ON, the nermally ‘elosed RSI contact opens and isolates the
test source fromithe control circuit. Refer to Figure 4.

PowerFuses

Current limiting power fuses are mounted on a drawout carriage
whieh may.be completely removed from the enclosure for ser-
viéing. All fuses used in 720 ampere controllers are bolt-in type.

ANSIL "R"” or “X" rated fuses are used for motor starting duty
and)'E" rated fuses are used for transformer feeders.

Minimum melting and total clearing time curves for motor
starting fuses are shown in Figures 6 and 7. Current limiting
characteristics of motor starting fuses are shown in Figure 8.
Motor fuse selection guide and maximum permissible motor
accelerating times are shown in Figures 9 and 10.

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

Overload Relay

For information on Siemens type 3UA thermal overload relays,
refer to the Series 81000 Controller Instruction Manual, MVC-
9068. For other types of relays, refer to the instruction manual
forthe overload device furnished.

Type 96H6 Vacuum Contactor

Siemens 720 ampere Type 96H6 vacuum contactors provide
the advantage of long mechanical and electrical life with low
maintenance and are essentially immune to adverse atmos-
pheric environments. They are suitable for loads of all types
including three-phase motors, transformers and capacitors.

The contactor has three main poles, each consisting of a
sealed vacuum interrupter. Since arc interruption is accomplished
completely within the vacuum interrupter, items required in air
magnetic contactors, such as arc chutes, blowout coils and
pole plates are not required. Stationary and movable power
contacts are located inside the vacuum interrupter. A stainless
steel bellows attached to the movable contacts ensures a
complete seal and vacuum integrity.

Refer to Figure 11 for an illustration of the major components
of the Type 96 H6 contactor.
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General Description
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General Description
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Figure 11. Major Components of 96H6 Contactor
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General Description

Catalog Numbers O

Fuse carriages can be identified through the catalog number
system illustrated in Table 7.

L 4
Table 7: Fuse Carriage Catalog Number System \%
96 H65 3 3 38 4 A 2 F @

For use with NEMA F =(FusexCarriage
Size H6 (720A) Contactor
@apacity
Insulation Voltage
= 0.75kVA
5 = 5kV 2 = 1.5kVA
3 = 2.0kVA
4 = 2 5kVA
Numberof Poles | 5 = 3.0kVA
6 = 3.25kVA
2 =2 Poles 7 = Other (See Nameplate)
3 =3 Poles
CPT Secondary Voltage
Interrupting Capacity
A =115VAC
2 = 200MVA B = 230VAC
3=350MVA & O E = Other (See Nameplate)
4 = 400MVA \ N = None
K | CPT Primary Voltage
Main Fuse Ty, n ting — |
6 0 = No CPT
00 = Non 2 = 2300V 60Hz
38 =38 4 = 4000V 60Hz

5 = 4600V 60Hz
9 = Other (See Nameplate)

mple:
Carriage Cat. No. 96H6533384A2F is a three pole fuse carriage designed for use with a Series
81000 720 ampere, 5kV vacuum controller. It has an interrupting capacity of 350MVA at 4000 volts
using motor starting fuses rated 38R. It is equipped 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

Refer to the instruction manual for Series 81000 Controllers,
MVC-9068, for instructions regarding receiving, handling and
storage of 720 ampere Series 81000 vacuum controllers.

The fuse carriage is normally shipped installed in its associated
compartment. The fuse carriage is secured in the compart-
ment with a retainer bolted to the left rear of the guide plate
(see Figure 4), positively securing the wheel of the fuse car-
riage. Remove the retainer and associated hardware prior to
operation.



Installation

Operating Environment

The Series 81000 controller conforms with the provisions of
NEMA standard ICS1, clause 6, Altitude Class 1 Km, which
defines the usual service conditions. It is designed for indoor
use where the temperature inside the controller is higher than
the ambient temperature. The controller is capable of carrying
its rated load when the ambient temperature does not exceed
40°C (104°F) and the altitude does not exceed 3300ft (1000m)
above sea level. Where unusual service conditions exist, or
where temperature or altitude limitations are exceeded, the
controller construction, ratings, or protection may require alter-
ation. Some examples of unusual service conditions are exces-
sive moisture, vibration, or dust.

Site Preparation and Mounting

Installation shall be in accordance with the National Electrical
Code, NEMA, ANSI, and NFPA 70 Standards. Unless the con-
troller has been designed for unusual service conditions, it
should not be located where it will be exposed to ambient
temperatures above 40°C (104°F), corrosive or explosive
fumes, dust, vapors, dripping or standing water, abnormal
vibration, shock, tilting, or other unusual operating conditions.

The controller should be installed in a clean, dry, heated place
with good ventilation. It should be readily accessible for cleaning
and inspection and should be carefully set up and leveled on its
supporting foundation and secured in place. If the mounting
site is not flat and level, the controller must be shimmed where
necessary to prevent distortion of the frame. If shimming s
necessary, use correct lifting means (refer to the inStruction
manual for Series 81000 Controllers, MVC-9068). e notiuse
prybars or similar devices.

The controller can be mounted by many different fastening,sys-
tems including true drop in, cast in place, power ‘actuated, or
threaded insert fasteners. See Figure 12 for anghor boltecations.
The bolt pattern is dependent on frame wigdth and depth, location

in the lineup, and whether or not sill channels are furnished.

The group arrangement drawing for each controller details the
anchor bolt locations. The coordination betweenfthe bolts and
the controller should be verified prior teyattempting installation.
Expandable inserts in pre-drilled holés offimmbedded “L" bolts
are recommended. Wooden plugs,driven into holes in masonry
or concrete are not recommendedifor“anchoring inserts and
should never be used. The boltfsizeymust be 1/2".

Welding the steel base ordsill channels to a steel floor plate is
an alternate mounting methed especially recommended in
areas subject to seismicC'agtivity,

Grouting the sill ghannels (refer to Figure 13) is another
method of fasteningythe controller to the foundation. This
method requirgés the foundation to be grooved to accept the
sill channels. Thefactual groove dimensions must be coordinat-
ed with theyfloor plan layout on the group arrangement draw-
ing included, IN%the controller information packet.

Front

(832) gy

() Dimension in Millimeters

Figure 13. Typical Side View with Optional Sill Channels
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Figure 12. Anchor Bolt and Conduit Entry Locations
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Installation

ADANGER

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 all parts for secure mounting and good electrical con-

nections. Inspect visually for good condition.

1. Inspect frame for dents and other damage. Swing doors
to make sure they pivot easily.

2. Remove any retainers or bolts used to secure fuse carriage
in enclosure during shipment.

3. Operate the racking mechanism to ensure free movement
and smooth operation. Inspect the stab assembly and
shutter mechanism.

4. Check bolt-in fuses on carriage for tight connections and
re-torque per Table 14, if needed.

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

6. Make sure that cable clamps and insulators are in good
condition.

Grounding

The frame of each controller must be grounded. This conpec4
tion must be made before making any power connection. #fa
ground bus is furnished, the ground connection should, be
made to the ground bus. The control and instrumentation Cirs
cuits are grounded to the enclosure. This connection gSanpbe
temporarily removed for test purposes, but it must'bé recon-
nected before the controller is returned to operation.

Electrical Connections

To provide additional access for line and load cableyconnections,
the fuse carriage should be removed. Bessure,to disconnect the
control plug before attempting to removethe cafriage.

Line connections should be made fir st. Refer to Series 81000
Instruction Manual, MVC-9068, for detailst

Load cable terminations are madeé directly to pads located near
the current transformers“en thesleft hand enclosure wall.
Typical conduit space for top @k bottom entry of load cables
and control wires igfgivenfin Figure 12.

Fuse Carriage Installation

Correct installation of the fuse carriage is essential to proper
controller operation. Before installing a fuse carriage in any
medium voltage compartment, observe the following check list:

A. Checkyto See that the catalog number and power fuse rat-
ing on‘the“earriage rating label match the information given
on thesmedium voltage compartment rating label.

B. _Check the following items on the carriage for agreement
with the information given on the rating label:

1 Power fuse type and “R”, "X", or "E” rating.
2% Control power transformer kVA and voltage ratings.
3. Control power transformer primary fuse "E"” rating.

C. Do not attempt to install a drawout contactor fromsa 360
ampere controller in a 720 ampere controller, or vice-versa.

AWARNING

Electrical explosion or fire hazard

Can cause death, seriousapersonal injury, or
property damage:

Positively verifyithat the correct fuse carriage is
installed by follewingyth€ steps outlined.

After it has been verified, thatfthe correct fuse carriage has
been selected for a given medium voltage compartment, the
carriage may be installegas follows:

1. Open the 604nchhigh®medium voltage compartment door.
The ragking'handle #ust be in the OFF position and the
red carflage, engagement warning light must not be lit.

2. Position the'€arriage in front of the compartment with the
stabsypointing into the cubicle in such a way that the rear
wheels arétlined up with the sides of the guide plate on
the bottom of the enclosure. Do not handle the fuse car-
riage,by, means of the fuses.

3.“4Roll the carriage onto the guide plate and into the compart-
ment until it stops. When the carriage is fully inserted, the
mechanical latch (see Figure 4) will rotate to prevent it
from rolling back out of the compartment.

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

5. Close and secure the medium voltage compartment door.

Power Cable Termination

For additional instructions on terminating power cables to the
720 ampere controller, refer to the Series 81000 Instruction
Manual, MVC-9068.

Site Altitude

When the site altitude exceeds 1000m (3300ft), the electrical
ratings of the controller are reduced and special application con-
sideration must be given in accordance with NEMA Standard
ICS 1, clause 6. Both the dielectric strength of the insulation and
the current ratings are affected. Table 8 gives derating factors to
be applied to the appropriate ratings for application at 1000m 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 Time
Current Current Withstand Current
Voltage Withstand

Up to 1000m 100% 100% 100% 100%
(3300ft)
2000m 95% 90% 90% 85%
(6600ft)
Above 2000m Consult Factory
(6600ft)

Note 1. For altitudes between 1000m and 2000m, interpolate
between the values shown in the table.



Operation

ADANGER

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 installation or maintenance, the following checklist
should be followed:

1.

N

o sw

©

Retighten all accessible connections in accordance with
the torque values provided in Table 14.

Remove all blocks or other temporary holding means used for
shipment from all component devices in the controller interior.
Check the integrity of the bus supports.

Check the enclosure to see that it has not been damaged
and that electrical spacing has not been reduced.

Compare all circuits for agreement with the wiringgdia-
grams which accompany the controller.

Make certain that external wiring is clear of bus,;andgll
power wiring is physically secured to withstandithe
effects of the largest fault current which the power sys:
tem is capable of delivering.

Verify that all ground connections have been made preper-
ly. If sections of the controller were shipped separately,
they must be connected in a manner to d@ssure,a*€ontinu-
ous ground path.

Check all devices for damage. Make_fiecessary repairs or
replacement prior to energizing.

Be sure that each motor is ¢gennected to its intended
starter. Ensure that fuse rating4ishin agreement with the
rating specified in the fuse cagi@ge catalog number.

. Manually exercise all operating méghanisms and devices

to make certain that they are ‘properly aligned and operate
freely.

20.

. With all loads disconnected, exercise all electrically’operat-

ed devices with control test power to verify that they oper-
ate properly. Refer to the wiring diagrams supplied for the
required control voltage, frequency and testdpower termi-
nal designations required to testathe contactor. For the
contactor, this verification should alsé%include tests at the
lower limits of pickup voltageyas shown in Table 5.

. Test the ground fault protection,system, if furnished, in

accordance with the manufacturer's’instructions.

. Set all devices with adjustable eurrent and voltage set-

tings, if furnished, to thig,propegvalues.

. Ensure that the overload'felay current range and setting is

in agreement with the, full/load current and service factor
shown on the mGter nameplate, taking into account the
current transformer ratie.

. Check that shorting links on current transformers, if fur-

nished, arefin‘the open position. Check each current trans-
former’s secandary circuit for continuity.

. To prevent possible damage to equipment or injury to per-

sonnely check that all parts and barriers that may have
been _removed during installation and wiring have been
properlyfreinstalled.

MBefore,closing the enclosure, remove all metal clippings,

scrapywire and other debris from the controller interior.
Remove any accumulation of dust or dirt, and clean out
the controller by using a brush, vacuum cleaner or clean,
lint-free rags. Do not use compressed air as it will only
redistribute the contaminants on other surfaces.

. 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.

. Install covers and close doors, making certain that no

wires are pinched and that all enclosure parts are properly
aligned and tightened.

Make sure that all current-carrying parts outside the con-
tactor have adequate current-carrying capacity and are cor-
rectly insulated in accordance with the requirements of
the National Electrical Code (NEC). All electrical connec-
tions should be made carefully per the wiring diagram fur-
nished with the equipment. Tighten all lugs to recom-
mended torque values (see Table 14). Use recommended
crimping tools if crimp lugs are supplied.



Operation

Dielectric Test

ADANGER

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 application of test voltages.
Dielectric testing should be conducted only by quali-
fied personnel. Refer to dielectric test equipment
instructions for safety instructions.

An AC dielectric test, at 2.25 times the nominal system volt-
age plus 2000 volts for one minute, should be performed
between all phases and from all phases to ground prior to
energizing the equipment. Be sure to disconnect any devices
(e.g., control power transformers, surge limiters, surge
arrestors, etc.) from the circuit which could be damaged by the
test voltage.

If a high-potential test set is not available, a megger test at
1000 volts is a suitable second-choice.

Since wide variations can occur in insulation values because of
atmospheric conditions, contamination and type of test equip-
ment, discrete values cannot be given. However, making'and
recording tests on new equipment, and again at regulafinter#
vals, will give a comparative indication of insulationdehange,
Maintaining a permanent record of these values should bgpart
of the maintenance program.

AWARNING

Vacuum interrupters may émit X-radiation.
Can cause serious personalinjury.
X-rays can be producedwhen aghigh voltage is

placed across the open contaets of a vacuum
interrupter.

hA

‘ Do not exceedgl@kV RMS AC when performing
dielectric testg acr@ssgopen contacts of the vacu-
um inteffupter

Keep personneliat least three (3) feet from any vac-
udm intgfrupter, during dielectric tests.

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

These highmvoltages will produce X-ray radiation. These
devices,also show erroneous readings of leakage current
whentesting vacuum interrupters.
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Energizing Equipment

ADANGER

Hazardous voltages.

Will cause death)seriols personal injury or
property damage.

Disconnect, lockout/and, ground incoming power
and control voltage/sources before beginning work
on this or any“other‘ele€trical equipment.

All pre-energization checks outlined in this instruction
manualimust ‘B performed before the equipment
is energizedyThis equipment should be energized
by qualified personnel only.

In ordér te,minimize risk of injury or damage, or both, there
should be ng,load on the controller when it is energized.
Tumyoff alldownstream loads including those such as dis-
tribdtion*eguipment and other devices which are remote
from the,controller.

Theteguipment should be energized in sequence by starting
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 incom-
ing line load interrupter switch or circuit breaker (if supplied),
and then rack the fuse carriage into the ON position.

After all disconnect devices have been closed, loads such
as motors may be turned on to verify that the system
operates as intended.



Maintenance

ADANGER

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.

Introduction

Before performing any maintenance:

e Test all 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 all control and secondary circuit terminals with a
voltmeter to make certain that all 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.

e Perform all disconnecting, grounding, and lockout epera-
tions in accordance with established safety proceddres.
Follow the procedure outlined in the Pre-Enefgization
Check section of this manual before power is restored.

General

For the safety of maintenance personnel as well as“others
who might be exposed to hazards associated, with mainte-
nance activities, the safety related work practices of NFPA
70E, parts Il and Ill should always be féllowed whgn working
on electrical equipment. Maintenance personfé!l should be
trained in the safety practices, procedures and, requirements
that pertain to their respective jobjassignments. This manual
should be reviewed and retained in“allecation readiy accessi-
ble for reference during maintenan€€ of this’equipment.

The user must establish a periodig,maintenance program to
ensure trouble-free and séfe operation. The frequency of
inspection, periodic cleaning,and preventive maintenance will
depend upon the operating conditions. NFPA Publication 70B
"“Electrical Equipmeént Maintenance” may be used as a guide
to establish suchfa pregram,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.

AWARNING

Use ofiunauthorized 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 all safety instructions contained herein.

Recommended Maintenance and Lubrication

Periodic maintenance and lubrication should include all of the
tasks shown in Table 9. Recommended procedures for each
of the listed tasks are provided in this section of‘the manual, or
in the references cited in this manual,

AWARNING

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 hergin should be carefully reviewed,
understood, and followwed.

The maintenance tasks in Table 9 must be performed regularly.

Table 9.'Maintenan¢e Tasks — Inspection ltems

¢ Vaguum Caentactor Inspection

¢ Vacuumiinterrupter Inspection

® ClosingyCoil

o[latch Meehanism

s Auxiliany’Switch

& Pickup Voltage Check

® Mechanical and Electrical Operation

& Shutter Mechanism

¢ Racking Mechanism

® Mechanical Interlocks

¢ Blown Fuse Trip Mechanism

e Electrical Interlocks

e Electrical Joints and Terminals

e Periodic Cleaning

® Maintenance Tasks in manual for Series 81000 Controllers,
MVC-9068.

The list in Table 9 does not represent an exhaustive survey of
maintenance steps necessary to ensure safe operation of the
equipment. Particular applications 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 purposes, the matter should be referred to the local
Siemens sales office.

Maintenance of the vacuum contactor should 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 listed in Table 10 are recommended for the
vacuum contactor.



Maintenance

Table 10: Vacuum Contactor Inspection Checklist

Partstobe Inspection Cracks Discoloration | Contamination Rust Wear Loose Incomplete Vibrating Inspection
Inspected Item Parts Operation Sound Intervals
Main Circuit | Vacuum L L4 L i
Interrupter
Movable L4 L4 °
Conductor Visual
Upper & Lower L4 L Check
Terminals Oncea
Mechanism | Molded Frame L i i Year
' Insulating Flange [ L4 L4 or
(] ]
Bearing Every
Electromagnet Closing Coil L4 Z0,0QO
Amatre N N Operations
and Core
Auxiliary Switch o o o
Latch Trip Coll 4
Roller i o ® L
Others Bolts and Nuts L4 i
Insulated Wire L4 L4
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 interrupter is defined by %
allowable contact wear, whereas the mechanical service life is \
defined by the number of close/open operations. When a vagus AY
um interrupter has reached the acceptable limit for electrode \
(contact) wear, or has reached the mechanical operation limit, it __ 50 \
. [72)
must be replaced. To determine the electrode wear, follow the 5 40 \
procedure outlined in “Vacuum Interrupter Inspection”. © ‘g 2 \
. . .
The maximum number of close/open operations for'the vaeu- £9 o
um interrupters is 200,000. When the number of Opeérations §§ \
on the vacuum interrupters reaches 200,000, the interrlpters @9 a
must be replaced, even if the allowable ceptactiwearhas not £ 10

been exceeded.

Capacitor switching duty imposes censidesable stress on a
contactor, due to high frequency inrésh, curfents, and high
interpole recovery voltage duringsiptergdption. The life
expectancy of the vacuum interrupters un@er capacitor switch-
ing duty is shown in Figure 14. The vacuum interrupters
should be replaced when thellowable number of capacitor
switching operations shown isireached.

Contact your Siemen$ representative if vacuum interrupters
need to be replaced!

20

20 50 100
Capacitor Switching Current (A)

200 300 400

Figure 14. Vacuum Interrupter Life Expectancy — Capacitor
Switching Duty

The allowable service life of the auxiliary switches, drive unit,
and closing coils is also 200,000 operations. These items
should be replaced when they have accumulated 200,000
operations.

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

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



Maintenance

Table 11. Vacuum Contactor Component Replacement
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 200,000 operations

ADANGER

High Potential tests employ hazardous voltages.
Will cause death or serious personal injury.
Follow safe procedures. Exclude unnecessany per-

sonnel. Use safety barriers. Keep away from the:
equipment during application of testoltages.

1. Check the upper and lower flanges and interripter 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 interfipter. NOTE:
Avoid touching the ceramic surfage. Skin oils may harm
the silicone varnish.

2. With the vacuum interruptertlosed, check the amount of
main contact wear in the vacuumyinterrupter. Measure the
gap between the lever andfthenwasher (dimension A) with
the contactor closed, as shown in‘Figure 15. With the vac-
uum interrupter closedyit should be possible to insert a
1Tmm thick shim in the gapybetween the washer and the
protrusions on the bettom/of the lever. When this shim
can no longer begfsertediin the gap, the allowable contact
wear has beep'exceeded, and the interrupter must be
replaced.

3. Check the yacuum interrupter for integrity of the vacuum.
With sthe Conftacter open, apply 10kV AC between the
upper.and lowergterminals for one minute. If the interrupter
withstandstthis test, it is acceptable. If voltage breakdown
Oceurs, the interrupter must be replaced. (If there is a loss
of'vacuumyit can be confirmed manually. First, de-energize
the contactor and ground any conductors. Then, push down
ondthe, Insulating flange below the vacuum interrupter. If
the interrupter stem can be easily moved, the interrupter
Ras lost vacuum.)

4y \Values for vacuum interrupter contact gap and wipe are
listed in Table 12.

Table 12. Vacuum Interrupter Contact Gap & Wipe

AWARNING

Vacuum interrupters may@mit X-radiation.

Can cause serious personalinjury.

.“ X-rays can be produgéd whena'high voltage is placed

across the open contacts of a vacuum interrupter.

‘ Do not exceéd TOKV. RMS AC when performing
dielectric tests atross open contacts of the vacu-
um interrupter.

Keep pgfsonneliat 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 “highevoltages will produce X-ray radiation. These
deyi6es,also show erroneous readings of leakage current
when testing vacuum interrupters.

Vacuum Interrupter Inspection
The procedure for inspection of the vacuum interrupters is as
follows:

Dielectric testing should be conducted ohly by Contactor Type Contact Gap Wipe

qualified personnel. Refer to dielectric test equip:

ment instructions for safety instructions Magnetically Held 4.1-4.3mm 2.4-3.0mm
Latched 4.1-4.3mm 2.0mm or more

Insulatin
4~ Flange 9

 —

Contact A\
Spring

i

gh) Af

Washer

Figure 15. Measurement of Contact Wear

Closing Coil

Check the main closing coils for signs of discoloration.
Discoloration and/or burnt insulation indicates that overheating
has occurred, and replacement of the coil is necessary.
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Latch Mechanism (Latched Contactor Only)

Check that the holding latch reliably engages. (To manually
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 lubricant.

Auxiliary Switch

Once per year, measure the overtravel of the auxiliary 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 auxiliary switch mounting plate, moving
the plate so the proper adjustment is achieved, and then retighten
the mounting hardware. After the hardware is tightened,
recheck the auxiliary switch overtravel. Check for excessive
accumulation of dirt or other contaminants in the auxiliary contact
block and clean if necessary. Verify that there is remaining wipe of
the auxiliary contacts. Check for burned or worn contacts, and
replace the auxiliary switch if damage is observed. Reference val-
ues for auxiliary switch contact gap and wipe are listed in Table 13.

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

0090 _
0.106

Remaining travel of Q
Auxiliary Contact
Plunger should be
as shown.

Auxiliary Contact
Plunger

D Q Contactor shown

in closed position.

—_
=

Auxiliary Contact Assembly

Figure 16. Measurement of Auxiliary,Contact Overtravel

Table 13. Auxiliary Switch Contact Gap &Wipe

Auxiliary Switch Contact Gap Wipe
NO- Contact 3.6-44mm 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 16-26)

Pickup Voltage Check

Once per year, check to see that the Type 96H6 contactor will
pick-up at,85% of rated control voltage. Watch that the contac-
tor picks ‘up Mm@ single motion rather than a two-step motion.

If the'pickup’voltage is too high, it is possible that the vacuum
int€rmupters may be sticking slightly. In this event, put a small
amount of lubricating oil on the moving rod on the lower end
of each interrupter.
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Mechanical and Electrical Operation of the Controller
Refer to the "Mechanical and Electrical Operation of the
Controller” section in the Series 81000 Controller Instruction
Manual, MVC-9068.

With regard to the resistance measurements described in
MVC-9068, the following maximum values apply to the Type
96H6 contactor and the drawout fuselearriage:
e Across a single contactor polei 1.0 milliohm
® Across a single pole of the drawgut flise carriage
¢ 38R fuse: 1.5 milliohm
e 57X fuse: 1.3 milliohm

Shutter Mechanism

It is necessary to vislally inspect the shutter mechanism com-
ponents every time theyfuse carriage is removed from the com-
partment. Periodi€ checksrare strongly recommended. Replace
broken parts and adjust linkage to provide a bind-free motion.

ADANGER

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

Information regarding the maintenance 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 81000 Controller Instruction Manual, MVC-9068.

Follow the instructions in MVC-9068 which refer to “cell in
bottom compartment.”

Mechanical Interlocks

All mechanical interlocks are factory adjusted. With normal
use, no maintenance should be required except for a light 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 integrity.

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. Adjust cable length by turning clevis so that a 0.06"
(1.6mm) gap exists between the interlock lever and the
cam. When making the adjustment, pull 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 slightly. This is
acceptable.
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5. Tighten cable locknuts.
6. Reinstall the pin which was removed from the clevis.
7. Return the racking handle to the OFF position.

Blown Fuse Trip Mechanism (optional)

NOTE: Use of the trip mechanism with fuses,other than
Gould Shawmut type A051B (38R, 48X or 57X) motor fuses

or type A055B (450E) transformer fuges can result in failure
Cable Locknut of the trip bar to operate.
i After the blown fuse trip mechanism has operated, or if any of
| | Pull to Remove the power fuses have beep,removed or replaced, the follow-
Clevis Free Play ing checks and adjustmentsymust be performed. Refer to
Figure 18.
0.06"
1.6
(1.6mm) 4;'@;4&‘~
O | /i & ! |
Y | Interlock
* !l * Lever
il
Cam—T/ :\
O
;o
o
o ! |l
Loyl [
O |
| !
Figure 17. Contactor Interlock Cable Adjustment
0.06 0.19
Rl K]

Eoeknut

Trip Bar

2

Plunger

Locknut E ]
b
E% ] Stopnut Trip bar
A 4—'
Front View

Rotate

Trip Bar
Stopnut
Detail 1 i Detail2 S'P™!
“) Against Stop Rotate ")
Pushrod i 0 ©

Machine
Screw ol Plunger
© ©
(2 © . '©
T
Microswitch ( O)
Section A-A

Locknut

Adjusting Screw Adjusting Screw

P

Locknut

?

Figure 18. Adjustment of Blown Fuse Trip Mechanism
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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 trip bar in its normal spring 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 three plunger assemblies shown in
detail 1 of Figure 18 to obtain a 0.06" (1.6mm) gap
between the plunger (10) and the end of the corresponding
fuse as follows: Insert a 0.06" (1.6mm) shim between the
end of the fuse and the plunger (10). Loosen locknut (50)
and turn adjusting screw (13) until there is no gap between
stop nut (51) and trip bar (2). Retighten locknut (50).

4. Loosen the machine screw (16) which threads into the
pushrod (5) and adjust outward (lengthen) until the
microswitch (12) 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 0.19" (4.8mm)
thick shim between one of the three plungers and its fuse,
rotating the trip bar in the direction shown. The
microswitch contacts should open at this point. If 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 81000
Controller Instruction Manual, MVC-9068.

ADANGER

Hazardous voltages.

Will cause death, serious personal/injuryjor
property damage.

Disconnect, ground, and lockout incOming power and
control voltage sources before beginningwark on this
or any other electrical equipment.

Maintenance should belpefformed only by qualified
personnel.
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Electrical Joints and Terminals
Carefully inspect all 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
overheating or looseness. Refér tem:Recommended
Torque Values”, Table 14.

2. If joints or terminations appear tode Hadly discolored, cor-
roded or pitted, or show evidénge of‘having been subjected
to high temperatures, the(parts ‘should be disassembled
and cleaned or replaced.

3. Examine all wire or cableyconnections for evidence of
looseness or overhedting. Retighten, if necessary. If major
discoloration of gable iAs@lation or if cable damage is
apparent, replace(the damaged portion of the cable.

4. Check torque of the,fuse mounting hardware.

5. Examine all j6ints, foriplating wear. Replace affected com-
ponents if the gplating is worn through (showing bare cop-
per). Spegial attemtion should be paid to the stab fingers
under advetse environmental conditions, such as where
sdlfur_dioxide, chlorine, some hydrocarbons or saltwater
exist, in the)atmosphere. Replace if evidence of copper
oxide @, other films are formed. Use Siemens electrical
contact, |ubricant (part no. 15-171-370-001) to protect the
stab finger joint from deterioration. Worn plating on the
stabs can result in overheating and may lead to flashover.
Rlating wear-through can be expected after approximately
1500 racking operations in mild environments, with proper
lubrication. If lubrication has been neglected, plating life
will be shortened significantly.

6. Examine insulation on conductors for signs of overheating, or
indications of chafing against metal edges. These can
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. Be 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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Table 14. Recommended Torque Values

2/3 12 12
Thread Size Ve et e Compouniiomaert | Companndiompound
(in-lbs/Nm) (in-lbs/Nm) in-lbs/Nm) (in-lbs/Nm)
8-32 14-20/1.6-2.3 10-14/1.0-1.6 7-10/0.8-1.2 10/0.8-1.2
10-32 20-30/2.3-3.4 13-20/1.6-2.3 10-15/1.2-1.8 10-15/1.2-1.8
1/4-20 40-60/4.5-6.8 26-40/3.2-4.5 20-30/2.3-34 20-30/2.3-34
5/16-18 168-228/19-25.8 110-150/12.4-17 84-114/9. 84-114/9.6-13
3/8-16 240-360/27-41 160-240/18-27 120-180/33.5-20. 120-180/13.6-20.5
1/2-13 480-600/54-68 320-400/36-45 240-300/27-34

Recommended Torque Values

When making bolted assemblies, the following considerations

should be generally followed. The recommended torque is

determined by the size of hardware used. Refer to Table 14.

1. Metal-to-Metal-Apply standard torque. Mai

2. Metalto-Insert Molded in Compound Part-Apply approxi-
mately 2/3 of standard torque.

3. Compound-to-insert Molded in Compound Part-Apply
approximately 1/2 of standard torque.

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

dard torque.

aintenance After a Fault has Occurred” section
1000 Controller Instruction Manual, MVC-9068.

ating problems are encountered, refer to the
leshooting” section in the Series 81000 Controller
uction Manual, MVC-9068.

Spare Parts
Representative spare parts are listed in Table 15.

Table 15. Spare Parts

Description Q Qty Per Controller Part Number
Magnet Coil Kit-115/230VAC, 125/250VDC 1 25-154-504-013
Auxiliary Contact Block-2NO-3NC-1DNC L 1 25-154-504-014
Shunt Lead Kit 3 25-154-504-017
Drive Unit Control Board 1 25-154-504-016
Auxiliary Contact Block (latched contact ) 1 25-154-504-015
Power Fuse 38R 5kV 3 25-154-275-001
Power Fuse 48X 5kV 3 25-154-275-009
Power Fuse 57X 5kV 3 25-154-275-002
Power Fuse 450E 5kV blown fuse option) 3 25-154-275-008
Power Fuse 450E ith blown fuse option) 3 25-154-585-001
Power Fuse 500E 5kV e with blown fuse option) 3 25-154-585-002
Power Fuse 600E 5kV (not for use with blown fuse option) 3 25-154-585-003
CPT Primary Fuse 0.5E’5kv 2 25-131-635-005
use 1E 5kV 2 25-131-635-004

2E 5kV 2 25-131-635-001
use 3E 5kV 2 25-131-635-002
ary Fuse 4E 5kV 2 25-131-635-003

rol Power Transformer 0.75kVA 2300-115V 1 25-213-133-001
Control Power Transformer 0.75kVA 4000-115V 1 25-213-133-013
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