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A DANGER

Hazardous voltages are presentin the equipment which
will cause death, serious personal injury or equipment
damage. Always de-energize and groundthe equipment
before maintenance. Maintenance should be performed
only by qualified personnel.* The use of unauthorized
parts in the repair of the equipment or tampering by
unqualified personnel will resultin dangerous conditions
which can cause severe personal injury or equipment
damage. Follow all safety instructions contained herein.

IMPORTANT

The information contained herein is general in nature and not 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 changes in the specifications shown
herein or to make improvements at any time without notice or obligations. Should a
conflict arise between the general information contained in this publication and the
contents of drawings or supplementary material or both, the latter shall take prece-
dence.
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NOTE

*Authorized and qualified personnel—

For the purpose of this manual a qualified person is one who is familiar with the

installation, construction or operation of the equipment and the hazards involved. In

addition, he has the following qualifications:

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

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

{(c) istrainedin rendering first aid.

SUMMARY

These instructions do not purport to cover all details or variations in equipment, nor to
provide for every possible contingency to be met 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 sales office.

The contents of this instruction manual should not become part of or modify any prior
or existing agreement, commitment or relationship. The sales contract contains the
entire obligation of Siemens Energy & Automation, Inc. The warranty contained in the
contract between the parties is the sole warranty of Siemens Energy & Automation, Inc.
Any statements contained herein do not create new warranties or modify the existing

warranty. J
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An Overview

Introduction - The most effective means for grouping low
voltage motor starters, associated control, and distribution
equipment is through the use of motor control centers. A
concept introduced almost 50 years ago, MCC's provide a
means of grouping motor starter units, feeder tap units, and
auxiliary controls in a common sheet steel enclosure. Motor
starters through NEMA Size 4 and all feeder disconnects
through 225 amperes are normally supplied with drawout
construction. Most devices within the MCC are powered from
a common horizontal bus and three phase bus risers. Large
starters and certain special units may have cable connections
to the horizontal bus in lieu of a vertical bus. Once installed in
its centralized operating plant location, supervision and moni-
toring can be performed safely and by a minimum number of
personnel.

Compact Components - Space-saving size of Siemens com-
ponents results in spacious unit layouts for ease of installation,
inspection and maintenance. Compactness also provides an
advantage for adding auxiliary devices.

Electrical and Mechanical Life - Contactor life expectancies
are among the longest in the industry and low coil power
consumption promises operating cost savings in all contactor
sizes.

NEMA Class 10 and Single Phase Protection - A unique
overload relay designed to trip in 10 seconds or less under
locked rotor conditions and less than 30 seconds under single
phase conditions is offered as standard.

NEMA Class 20 - A Class 20 overload relay with interchange-
able heater elements is offered as an alternative.
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Figure 1: The Siemens Motor Control Center
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I-T-E® Electrical Products Molded Case Circuit Breakers -
State of the art"ETI" Circuit Breakers provide reliable protection
with combination interrupting ratings up to 100,000 amperes -
and without the use of fuses.

Spacious Wireway - A 40 square inch vertical wireway is one
of the largest in the industry; provides room for a large number
of control and power circuits. Horizontal wiring is accom-
plished through two oversize horizontal wireways. This design
makes cable routing, inspection and clamp-on current mea-
surements easier.

Precision Stab Design - Assures proper alignment and ex-
tended life operation.

Tubular Vertical Bus - Greater structural strength and in-
creased heat dissipation for longer life.

UL Listed Starters - Widest range of UL listing in the indus-
try—from NEMA Size 1 through NEMA Size 7.

ADANGER

Hazardous Voltage. Will cause severe personal
injury, death or property damage. Only
qualified personnel should work on or around
this equipment after becoming thoroughly
familiar with these publications and all
information contained in this instruction
manual.

Turn off power supplying this equipment before
any adjustments, servicing, wiring, parts
replacement, or before any actrequiring physical
contact with electrical working components of
this equipment is performed.

L

Qualified Person

A "Qualified Person" is familiar with the installation, construc-

tion and operation of this equipment. in addition, this person

has the following qualifications:

¢ Training and authorization to energize, de-energize, clear,
ground and tag circuits and equipment in accordance with
established safety practices.

* Training in the proper care and use of protective equipment
suchasrubber gloves, hard hat, safety glasses, face shields,
flash clothing, etc., in accordance with established safety
procedures.

Signal Words

The signal words "Danger”, "Warning' and "Caution’ used in
this manual indicate the degree of hazard that may be encoun-
tered by the user. These words are defined as:

Danger ~ Indicates death, severe personal injury or prop-
erty damage will result if proper precautions are not taken.

Warning ~ Indicates death, severe personal injury or prop-
erty damage can result if proper precautions are not taken.

Caution = Indicates some personal injury or property dam-
age may result if proper precautions are not taken.
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Siemens Advanced Motor Master System (SAMMS*)

The Siemens Advanced Motor Master System (SAMMS) is a
programmable electronic device which replaces conventional
control relays and timers, push buttons, pilot lights and over-
load relays. It consists of a controller which mounts in the MCC
unit, plus a hand-held communicator.

The SAMMS controller mounts in the MCC unit in the location
normally occupied by the pilot device panel. A three-phase
current transformer, usually located between the branch cir-
cuit protective device and the contactor, is used to monitor
motor current. The control power transformer supplied with
SAMMS-equipped starters contains an extra 12 volt second-
ary winding to supply power to the SAMMS.

The SAMMS was designed specifically for use in motor control
centers and similar applications and can be applied in NEMA
Size 1through Size 6 starters. It can be programmed to control
all common starter types, including across-the-line, reversing,
reduced voltage autotransformer, reduced voltage reactor,
two-speed, wye delta and part-winding. Programming of the
SAMMS control circuit logic is normally done at the factory to
the customer's specifications, but can be accomplished by the
user using an optional IBM PC-compatible software package.

The SAMMS front panel includes a keypad and indicating
lights which provide the user with local control and visual status
indication.

Overload protection provided by the SAMMS is based on an
advanced motor model which continuously calculates the
motor winding temperature as a function of the motor RMS
current. The motor model compares the calculated tempera-
ture against maximum permissible temperature, and trips the
motor off line if this value is exceeded. Selection of one of
twenty-two overload trip classes allows (for SAMMS 3) custom-
ized motor stall protection.

By utilizing the SAMMS hand-held communicator which in-
cludes a keypad, four digit numeric display and a cable which
plugsinto areceptacle onthe front of the SAMMS, iocal display
of motor and control circuit data and setting of certain operat-
ing parameters are possible. The number of features which
canbe accessed by the hand-held communicator depends on
the SAMMS model furnished.

SAMMS-1, designed for applications where trained mainte-
nance personnel are not available, or where motor loads are of
a non-critical nature, allows access to the following functions
using the hand-held communicator:

Function F-1. Dispiays the code number of the ladder
diagram of the control circuit currently programmed into the
SAMMS memory.

Function F-2. Displays the NEMA size of the starter.

Function F-3. Displays the NEMA size of the low speed
contactor in the case of a two-speed starter.

Function F-4. Allows the user to input the full load amps of the
motor, or the full load amps of the high speed winding in the
case of a two speed motor.

Function F-5. Allows the user to input the full load amps of the
low speed winding in the case of a two speed motor.

Function F-6. Allows the user to input the service factor of the
motor.

Function F-7. Allows the user to select Class 10 or Class 20
overload protection.

Function F-8. Allows the user to enable or disable automatic
reset after an overload trip.

Function F-9. Allows the user to enable or disable trip on
phase current unbalance.

Function F-10. Displays the time in seconds until reset is
allowed after overload trip occurs.

Function F-11. Allows the user to override the inhibit start
feature in the case of an emergency.
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SAMMS-2, designed for applications where trained mainte-
nance personnel are available to service the motors and driven
equipment, provides functions F-1 through F-11, plus the
following additional functions:

Function F-7. Provides selection between four overload trip
classes: 5, 10, 15 and 20.

Function F-12. Ground fault on-off (optional on all three
SAMMS models).

Function F-13. Displays the selected value of a built-in start
delay timer.

Function F-14. Displays the selected value of a second built
-in timer. The function of the second timer is defined by the
control circuit programmed into the SAMMS. For example, it
can provide time delay for switching between high and low
speed for two speed controllers.

Function F-15. Displays the average phase current.

Function F-16. Displays the currentin amps seen by the motor
at the last trip.

Function F-17. Displays the unbalance current as a percent
of the full load current.

Function F-18. Displays the total elapsed running time on the
motor in tens of hours.

Function F-19. Displays total number of motor starts intens of
starts.

Function F-20. Displays the total number of overload trips
which have occurred.

Function F-21. Resets functions F-18, F-19 and F-20 to zero.

N enase

Advanced Motor Master Systern . Unpalance
impending
Trip
Overioa
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Ground External
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Figure 3: SAMMS Unit

SAMMS-3 is designed for use in critical process environments
where down time can result in great losses of production time
and/or process material. It provides all the functions of
SAMMS-1 and SAMMS-2, plus the following:

Function F-7. Provides selection between twenty-two over-
load trip classes, from 2 through 23.

Function F-16. Displays each of the individual phase cur-
rents, as well as the highest phase current.

Function F-22. Allows the user to select a process current
warning which will flash a warning if the motor current varies
from a preset level. The current level at which the warning is
given is adjustable from 0 to 100% of the motor full load amps.

Function F-23. Allows the user to enable or disable motor jam
protection.

Function F-24. Allows the user to choose either loss of load
warning or protection. Depending on the setting, the SAMMS
will either flash a warning or trip the motor off line if a sudden
loss of load occurs.

Function F-25. Displays the ratio of the calculated motor
winding insulation temperature to the normal motor winding
insulation temperature at full load current.

For additional information on operation and maintenance of the
SAMMS, refer to the SAMMS instruction manual.

23249-93

Figure 4: The SAMMS Hand Held Communicator.
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Receiving

Upon receipt of the motor control center, an immediate
inspection should be made for any damage which may have
occurred during shipment. The inspection should begin with
the packaging material and proceed to the equipment within.
Be sure to look for concealed damage and do not discard the
packaging material. If damage is found, note damage on "Bill
of Lading" prior to accepting receipt of the shipment, if
possible.

Note: The way visible shipping damage is treated by the
consignee prior to signing the delivery receipt can
determine the outcome of the damage claim to be filed.
Notificationtothe carrier withinthe 15 day limiton concealed
damage is essential if loss resulting from unsettled claims
is to be eliminated or minimized.

A claim should be immediately filed with the carrier, and
the Siemens sales office should be notified if damage or
loss is discovered. A description of the damage and as
much identification information as possible should
accompany the claim.

{ |

Handling

The motor control centers are shipped in groups of one to four
vertical frames which are mounted on wooden shipping skids.
When single frames are shipped individually, each is addition-
ally mounted on a special pallet for further stability. Lifting
brackets are supplied for each shipping section. If the brack-
ets are shipped loose, assemble the brackets to the top
structural members of the control center as shown in Figure 5.
One bolt attaches the bracket to a 16 inch deep frame. The 20
inch deep frames require two bolts per bracket. Tighten 3/8"
hardware to 20 - 30 ft. Ibs.

AWARNING

Heavy Equipment. Can result in death, severe
personal injury and/or substantial property
damage. Exercise extreme care when handling
the motor control center. A crane or hoist
should be used if at all possible.

Exercise all safety precautions outlined in the
following discussion.

The following precautions must be taken whenever moving an
MCC.

1. Handle the motor control center with care to avoid damage
to components and to the frame or its finish.

2. Handle the motor control center in an upright position only.
Motor control centers are normally front heavy and fre-
quently top heavy. Balancethe load carefully and steady the
motor control center, as necessary, while moving. Some
motor control center interiors may contain heavy equipment,
such as transformers mounted within, that could be ad-
versely affected by tilting.

3.Know the capabilities of the moving means available to
handle the weight of the motor control center. Adeqguate
handling facilities should be available. The following table
gives the approximate weights of single vertical frames and
will be helpful in determining the required capacity of the
handling means. If a vertical frame contains power factor
correction capacitors, reactors, or a large transformer, suf-
ficientadditional weight handling capacity must be allowed.

Table 1

[ FRAME 'WEIGHT
20" W x 16" D Front Only 550 Ib.
20" W x 20" D Front Only 600 Ib.
| 20' W x 20" D Back-to-Back 850 Ib.
30" W x 20" D Front Only 850 Ib. ]

4. ltisrecommended that a crane or hoist be used tohandle the
MCCiif at all possible. If a crane or hoist is not available and
other handling means are necessary, extreme care must be
exercised to insure that the equipment is secured during the
movement and placement operations to prevent tipping and
falling. Jacks, prybars, dollies, roller lifts, and similar de-
vices all require supplemental blocking beneath the MCC
and restraints to prevent tipping. These devices are not
recommended due to the hazards implicit in their use.

The following precautions should be taken when moving an
MCC with a crane or hoist;

1. Selectrigging lengths to compensate for any unequal weight
distribution and to maintain the motor control center in an
upright position.

2. Donotallow the angle between the lifting cables and vertical
to exceed 45° as shown in Figure 5.

3. Do not pass ropes or cables through lifting brackets. Use
only slings with safety hocks or shackles.

4. Never lift an MCC above an area where personnel are
located.

The following precautions should be taken when moving an
MCC with a forklift:

1.Make sure the load is properly balanced on the forks.

2.Place protective material between the MCC and forklift to
prevent bending and scratching.

3. Securely strap the MCC to the forklift to prevent shifting or
tipping.

4. Excessive speeds and sudden starts, stops, and turns must
be avoided when handling the MCC.

5. Lift the MCC only high enough to clear obstructions on the
floor.

6. Take care to avoid collisions with structures, other equip-
ment, or personnel when moving the MCC.

7.Never lift an MCC above an area where personnel are
located.
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Figure 5: Motor Control Center, Sling, Roller, and Forklift Handling



Receiving and Handling

E

The following precautions should be taken when moving an
MCC by rolling on pipes:

1.Use enough people and restraining devices to prevent
tipping.
2. The surface over which the MCC is rolled must be level,

clean and free of obstructions. NEVER ROLL AN MCC ON
AN INCLINED SURFACE.

3.1t should be recognized that rolling an MCC is especially
hazardous to fingers, hands, and feet and is susceptible to
tipping. Measures should be taken to eliminate these
hazards.

4. All pipes must be the same outside diameter and should
have no flat spots. Only steel pipe should be used for this
purpose.

Skid Removal

Skid removal should be performed just prior to final placement
of the control center and is achieved by first removing the
bottom horizontal wire space covers which allows access to
the skid lag bolts. Install the lifting brackets (see Figure 5) to
the top of the MCC (torque bolts to 20-30 ft. Ibs.) and attach the
cranerigging to these brackets. Apply sufficienttension on the
rigging to remove all slack without lifting the equipment. This
is a recommended safety measure to reduce the possibility of
tipping. Thelag bolts may now be removed, the MCC lifted, the
skids removed, the MCC lowered into place, and the anchor
bolts secured. The last operation should be performed with
adequate rigging tension to prevent tipping. After all additional
shipping sections are secured in a similar manner, sections
and bus bars should be joined in accordance with the instruc-
tions in the Installation section of this manual. Close doors and
reinstall covers as soon as possible to eliminate intrusion of dirt
and foreign materials into the MCC enclosure.

Storage

An indoor motor control center or separate unit, which is not
installed and energized immediately, should be stored in a
clean dry space where a uniform temperature prevents con-
densation. Preferably, it should be stored in a heated building,
with adequate air circulation and protected from dirt and water.
Motor control centers and units should be stored where they
are not subject to mechanical damage.

If the motor control center is to be stored for any length of time,
prior to installation, restore the packing for protection during
that period. Where conditions permit, leave the packing intact
until the motor control center or sections are at their final
installation position. If the packing is removed, cover the top
and openings of the equipment during the construction period
to protect them against dust and debris.

An indoor motor control center that must be stored outdoors
should be securely covered for protection from weather con-
ditions and dirt. Temporary electrical heating should be
installed to prevent condensation; approximately 150 watts
per section is adequate for the average motor control center's
size and environment. All loose packing or flammable materi-
als should be removed before energizing space heaters.

An unenergized outdoor motor control center should be kept
dry internally by installing temporary heating (see above), or by
energizing optional self-contained space heaters.

Any scratches or gouges suffered from shipping or handling
should be touched up with a can of spray paint to prevent
rusting.

g,
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Operating Environment

The motor control center conforms with the provisions of NEMA
Standard ICS1- 108, Altitude Class 2KM which defines the usual
service condition for electromagnetic control. It is designed for
indoor use where the temperature inside the control center is
higher than the ambient temperature. The control center is
capable of carrying its rated load when the ambient temperature
does not exceed 40° C and the altitude does not exceed 6600
feet above sea level. Where unusual service conditions exist or
where temperature or altitude limitations are exceeded, the
control center construction, ratings, or protection may require
alteration. Some examples of unusual service conditions are
excessive moisture, vibration, or dust.

Site Preparation

Installation shall be in accordance with the National Electrical
Code, ANS| and NFPA 70 Standards. Unless the motor control
center 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 or tilting, or other unusual operating condi-
tions.

The motor control center should be installed in a clean dry
heated place with good ventilation and it should be readily
accessible for scheduled maintenance. A fiat, level concrete
surface should be prepared for the mounting site. If the
mounting site is not flat and level, the motor control center must
be shimmed where necessary to prevent distortion of the
structure.

All conduit entering from the bottom should be in place and
stubbed up about two inches above the finished floor level
before installing the control center. Refer to the MCC lead
sheet plan view located in the information packet for specific
conduit area dimensions.

MCC SHIPPING SECTION
A
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Figure 6: MCC Anchor Bolt Location (without sill channels)
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Mounting

Motor control centers may be mounted by many different
fastening systems including true drop in, cast in place, powder
actuated, orthreadedinsertfasteners. See Figures 6 and 7 for
anchor bolt locations. The bolt pattern is dependent on frame
width, depth, location in the line-up and whether or not sili
channels are furnished. A floor plan drawing located in the
print pocket details the anchor boltlocations. The coordination
between bolts and the MCC should be verified prior to attempt-
ing installation. Expandable inserts in predrilled holes or
imbedded "L" bolts are recommended. Wooden plugs driven
into holes in masonry or concrete are not recommended for
anchoring inserts and should never be used. The bolt size
must be 3/8".

Welding the steel base or sill channels to a steel floor plate is
an alternate mounting method especially recommended in
areas subject to seismic activity. See Figure 8 for details.

Grouting the sill channels as indicated in Figure 9 is another
method of fastening. This method requires the foundationto be

grooved as shown to accept the sill channels. The sill end
covers must be removed prior to placing the MCC into the
grooves. The actual groove dimensions must be coordinated
with the floor plan layout on the lead sheet included in the motor
control center information packet.

I the control center is located on structural steel platforms over
grids, it is recommended that the center be modified with
bottom plates. Channel sill end covers are supplied with those
control centers which employ sill channels to cover the open-
ings at the ends of the center if the channels are above grade.

Top and Bottom Covers

Top covers are provided on all motor control centers as an
integral part of the enclosure. Bottom covers are supplied on
certain types of construction such as NEMA 12. These covers
should be removed only for the purpose of piercing holes for
conduit or wire entry and must be immediately replaced to
reduce the possibility that falling material, tools, or personnel
could unintentionally contact the bus system or other live parts.

| 212
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Figure 7: MCC Anchor Bolt Location (with sill channels)
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Installation of Seismic Qualified Structures

Special installation arrangements are required for seismic
qualified structures. Specific mounting procedures specified
on the contract drawings or motor control center lead sheet
must be explicitly followed to maintain the seismic withstand
rating. Removal or rearrangement of frames may void the
control center seismic qualification.

Joining Shipping Sections

Shipping sections consist of up to four vertical frames shipped
as a single unit. It is often necessary to join two or more
shipping sections at the job site. All necessary electrical and
structural joining components are provided and the foliowing
procedures are recommended.

1. Position the first shipping section into place on the founda-
tion and level.

2. Remove the front horizontal bus barrier and the side sheet
from the end(s) to be joined. If the rear is accessible, the
back cover plates should be removed from the two mating
frames.

3. Position the second shipping section on the foundation
adjacenttothefirstandlevelit. The horizontal bus should be
inspected for proper positioning and alignment at this time.

4. Connect the shipping sections together by positioning the
structure joining clips over the adjacent corner posts above
and below the interframe barrier as shown in Figure 10A.
Secure each clip with four self tapping screws, two on each
side.

NOTE: CLIPS ARE ABOVE AND BELOW THE
INTER-UNIT BARRIER IF USED, THE BARRIER

IS 69 INCHES HIGH.

Screw

Corner
@ Channe!

Clip

Figure 10A: Structural Joining of Shipping Sections
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5. Assemble the bus bar links to join the horizontal power bus
and neutral bus, if supplied, in the two shipping sections as
shown in Figure 10C. The horizontal and neutral buses may
differin size, material, or plating, therefore, the links must be
matched to the proper bars. All links and associated
mounting hardware are provided with the motor control
center.

6. Torgue all bus connections to 40-50 ft. Ibs.

7. Ifthe motor control center has interwiring, connect the inter-
unit wiring terminal blocks between shipping sections.

8. Join the ground bus between the two adjacent sections, if
supplied. The Ground Bus Section in this manual details this
procedure.

9. Ifthere are other shipping sections to be joined, repeat steps
1 through 8 above.

10. Secure the motor control center to the foundation.

11.NEMA 3R enclosure sections should be securely joined
and sealed to prohibit intrusion of dust and moisture.

Ground Bus

All hardware and links are supplied for joining the ground bus
between two shipping sections. This joining may be accom-
plished by loosening the screw securing the connection link so
that the link pivots freely. Remove the screw securing the
ground bus in the adjacent frame to which the link will attach.
Pivot the free end of the link such that the hole is aligned with
thebolt, thenreassemble the screw and link assembly. Tighten
hardware. See Figure 10B.

GROUND
BUS

\{F

__i

SPLICE
LINK

l

Figure 10B: Joining Shipping Sections, Ground Bus
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SPLICE LINK

BOLT
/
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//}7 HORIZONTAL
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NUT FLAT WASHER AND

LOCK WASHER
NUT (WITH COPPER BUS)
LOCK WASHER
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FTgure 10C: Joining Shipping Sections, Horizontal Power Bus
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Main Disconnect with Bottom Cable Entry

TOP

INCOMING
CABLE
MAIN
DISCONNECT

Figure 15

Main Disconnect with Top Cable Entry

TOP

INCOMING
| CABLE

MAIN
DISCONNECT -

Figure 16

Load and Control Wiring

All interconnections between devices within each control unit
are prewired at the factory. Field wiring to each control unit
should be made in accordance with the wiring diagram indi-
cated on the lead sheet for that particuiar unit. The lead sheet
and wiring diagrams are included in the information packet.
When wiring or performing any maintenance on drawout units,
disengage the stabs by withdrawing the unit. Refer to pages
18 and 19, "Drawout Unit Removal®, Steps 1 through 10. Wiring
done with the pan in this position will ensure adequate cable
slack to allow unit withdrawal to the same position when future
maintenance is required. Always use stranded wire.

The vertical wiring between control units or between a control
unit and conduit should be pulled through the wiring space on
the right side of the frame. These wires should then be tied or
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laced together and the resulting bundle then securely fastened
to the wire supports. Connections between a front mounted
control unit and a rear mounted control unit in a back-to-back
control center should be made at the bottom of the frame.
Interconnecting wiring between control units mounted on the
same side of the MCC should be routed through the top
horizontal wire space.

Installation and wiring must be in accordance with NFPA-70,
ANSI, the National Electrical Code and any other applicable
regional codes or regulations.

NEMA Type A Wiring

Motor control centers with NEMA Type A wiring do not include
terminal blocks. See Figure 17. All field wiring, both power
and control, should be connected directly to the individual
components.

NEMA Type B Wiring

Motor control center units with NEMA Type B wiring are
equipped with control terminal blocks to which the factory
wiring is connected. Figure 18 depicts this wiring which adds
terminal blocks mounted on the pan top for outgoing connec-
tions.

NEMA Type C Wiring

Figure 19 shows a motor control center equipped with NEMA
Type C wiring which includes alil the features described for
NEMA Type B wiring in addition to master terminal blocks
located at either the top or bottom of the vertical frames. Motor
control center units are factory wired to their master terminal
blocks.

The motor control center lead sheet, located in the information
packet, indicates the type of wiring provided for this installa-
tion.

NOTE: Six 12 inch drawout assembly module spaces per
frame are available inthe front, five inthe rear, with the rear side
tracks set an inch higher than the front to prevent stab assem-
bly interference on the vertical bus. Drawout assemblies may
be mounted on either the front or rear, but there will be a phase
reversal when mounted on the rear. This should be taken into
consideration when terminating motor cables.

Figure 17: NEMA Class 1, Type A Wired Unit
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Field Additions

Field additions may be made to the control center if the current
rating of the main or vertical bus is not exceeded. The
preparation of the floor and conduit is the same as in a new
installation. Any new shipping section will contain all of the
necessary hardware and bus connecting links. De-energize
the existing motor control center and remove the end side
sheet from the new and existing vertical frames which are to be
joined. After joining the structures per the instructions in the
installation section of this manual, performthe pre-energization
checks outlined in the operation section of this instruction
manual.

Additions to motor control centers fall into two general catego-
ries: additions of frames and additions or replacement of
drawout units. The addition of frames is similar to the installa-
tion of control centers which have been shipped in several
sections. When mounting methods or models of new and
existing sections differ, care must be exercised to ensure
proper alignment of horizontal bus. The new frames are then
treated the same as in a new installation. This is discussed in
detail in the Joining Shipping Sections portion of this manual.

A special splice bar is provided for the ground bus when
connectingto a ValuelLine motor control center. See Figure 20
for details.

TN

|

/ ‘

v

Figure 18: NEMA Class 1, Type B Wired Unit

Figure 19: NEMA Class 1, Type C Motor Control Center

Section A-A
Mate Model “B” to “A”

20-30 ft. Ibs.
Torque

Bolted Frame
(Model “B”)

Casting
(Model “A”)
Value Line Mark 2

Figure 20: Ground Bus Splicing of New Motor Control Center to Valueline Mark 2 (Model A).

17



Installation

Drawout Unit Removal
The following sequences should be followed when removing a
drawout unit:

1.

Turn unit off using STOP button or selector switch (if sup-
plied).

Push the disconnect operating handle down to the OFF
position.

. Turn the quarter turn door fasteners 90° with a screwdriver

and open the door.

. Grasp the handle on the racking cam located on the top of

the unit and pull out, rotating the cam until it stops (approxi-
mately 90°). This will withdraw the unit far enough to
separate the stabs from the vertical bus (Figure 21A).

. Grasp the racking cam handle and pull the unit out approxi-

ADANGER

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

Energized vertical bus may be partially exposed
through the access hole in the barrier when the
unit is not fully inserted. Use extreme caution
when performing any wiring or maintenance with
the unit withdrawn.

6.Separate pull apart terminals, or disconnect wires from

terminal blocks. Tag and secure disconnected wires within
the motor control center wireway. To separate pull apart
terminal blocks, insert a flat head screw driver under locking
tab and push non-stationary portion of the terminal block
toward the rear as shown in Figure 22A.

mately 1 more inches. Now push the handle back toward
the unit until it stops. The unit may be locked out in this
position by inserting a padlock in the handle as shown in
Figure 21B.

7. Liftand hold non-stationary portion of terminal blocks up and
over fixed portion, as shown in Figure 22B.

8. The drawout unit may now be easily pulled from the frame.

-

2271393

| : ‘
Figure 21A: Draw-Out Unit (Pan Assembly) Removal

Figure 22A: Separate Pull Apart Terminal Blocks
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Figure 21B: Operating Handle in the "OFF" Position

22714-93

Figure 22B: Move Non-Stationary Portion Over Fixed Portion.
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9.1f so equipped, the drawout unit pilot device panel (or
SAMMS panel) may be released by loosening the captive
screw afew turns, then swinging the panel to the right to gain
access to components mounted behind it. Once the panel
is opened to approximately 135°, a detent will hold it in
position. Torelease the detent, lift the panel slightly allowing
it to reclose.

10. The drawout unit should be protected from abuse, dust,
and moisture while it is out of the motor control center.

Drawout Unit Addition

Drawout units may easily be added to the Siemens Motor
Control Center tofill blank spaces. Each unit comes complete
with horizontal support barrier, door, and hinges. The following
is the installation procedure for these units.

1. Remove the cover(s) over the blank section(s) equal to the
drawout unit height. (Steps A and B, Figure 23).

2. Horizontal drawout unit barriers are instalied by sliding the
rear tabs into mating slots in the vertical barriers and fasten-
ing the front into place with two self-tapping screws in the
predrilled vertical channels (see Figure 2). (Step C, Figure
23).

3. Use the new door as a template to locate the positions of the
hinges. Self-tapping screws in predrilled holes are used to
bolt the hinges to the left hand corner channels. Remove or
relocate any excess hinges left from the removal of the
covers performed in Step 1 above. (Step D, Figure 23).

4.Remove the vertical bus barrier insert at the appropriate
location for stab engagement.

5. Push the disconnecting means operating handle to the OFF
position.

6. Close theracking handle and install the drawout unitonto the
slide rails and push in until it stops. The unit may then be
padlocked in this disengaged position.

7.Connect all power cables and control wires in agreement
with unit wiring diagram and the instructions detailed in the
Incoming Power and Load and Control Wiring sections of
this manual.

8. Perform pre-energization checks outlined in Operation sec-
tion of this manual.

ADANGER

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

Energized vertical bus may be partially exposed
through the access hole in the barrier when the
unit is not fully inserted. Use extreme caution
when performing any wiring or maintenance with
the unit withdrawn.

9. Remove the padlock installed in Step 6 above. Pull the
racking handle out until it stops, then push the unit inward
until it engages the pin located on the underside of the
horizontal unit barrier.

10. Rack the unit onto the vertical bus by pushing the racking
handle to the left and inward as far as it will go.

11. Close the door and secure it with the quarter turn fasteners.

12. Move the handle to the ON position. The control unit is now
ready for operation.

13. Repeat Steps 1 through 12 for each additional new drawout
unit to be added.



Installation

REMOVE HINGES

INSTALL HORIZONTAL BARRIER

Figure 23: Draw-Out Unit Addition
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Pre-Energization Checks
After installation, field addition, or maintenance, perform the
following checks before energizing equipment;

1. Compare all circuits for agreement with the wiring diagrams
which are provided with the motor control center. Be sure
that each motor is connected to its intended starter.

2.Check all connections for proper torque and be sure that
inserts or automatic shutters are installed in all exposed
openings in the vertical bus barriers.

3. Inspect the motor control center for accumulation of dust or
dirt. If required, clean the MCC as explained in the Mainte-
nance section of this manual.

4. Test the motor control center power circuit for possible short
circuits and grounds. A dielectric test at 2 times the nominal
system voltage plus 1000 volts applied for one minute
between phases and from all phases to ground is the
preferred method. The maximum allowable leakage current
is 1.5mA per 1000 test volts applied. [f a high-pot tester is
not available, then a megger test using a 500 or 1000 volt
megger is a suitable second choice. The minimum allow-
able resistance measured from phase to phase and from
phase to ground is one megohm. Be sure to disconnect any
control devices, control power transformer, etc., from the
circuit which could be damaged by the test voltage.

ADANGER

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

Dielectric or megger testing should only be ‘
conducted by qualified personnel. Refer to test
device instructions for safety instructions. ‘

5. Manually exercise all switches, circuit breakers, contactors,
magnetic devices, and other operating mechanisms several
times to make certain they are properly aligned and operate
freely. Some contactors are shipped with taped arc chutes
or restraining devices to minimize vibration effects during
shipment. Be sure that all such restraints have been re-
moved. None of these devices must ever be blocked in the
ON position.  Check all electrical interlocks for proper
contact operation. Check all mechanical interlocks for
proper freedom and operation.

6.Some arc chutes are shipped separately packaged to
reduce shipping damage. Make sure that all arc chutes are
properly installed and secured on all contactors, relays or
switches.

ADANGER

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

Never operate any contactor, relay or switch
unless its arc chute or cover is properly installed
and secured and undamaged. J

L |

7.Check all timers for proper interval setting and contact
operation.

8. Check overload relay trip setting and or heater size and
verify that they are adjusted per the instructions given for the
overload relay in this instruction manual.

9. Check all power circuit fuses and control fuses to verify that
they are sized in accordance with the National Electrical
Code application requirements. Class K-9 and H fuses are
not recommended.

10. Current transformers to which customer devices will be
connected, are shipped with their secondaries shorted. All

. .

ADANGER

Explosive Hazard. Installation of fuses of
insufficientinterruption rating will cause death,
serious personal injury or property damage.

To ensure proper coordination and sufficient
capacity to interrupt the available fault current,
always install replacement fuses with UL class,
continuous current rating, type, and interrupting
capacity identical to the original. NEVER defeat
rejection mechanisms which are provided to
preventthe installation of the wrong type of fuses.

L ]

shorting devices should be removed when the secondary
connections to these transformers are completed. Make
sure that the current transformer secondary is complete.
Current transformers must not be energized with their sec-
ondaries open circuited.

11. Check all devices for missing or broken parts, proper
spring tension, free movement, rusting or corrosion, dirt,
and excessive wear. Make all necessary repairs.

12.Checkallelectrical relays, meters, and instruments to verify
that connections are made properly and that the devices
function properly. Verify that adjustable voltage and
current trip mechanisms are set to the proper values.

13. Make sure that no fuses, overload relays, incomplete
sequence relays, shunt trips, ground fault protection as-
semblies, electrical interlocks, or trip contacts from any of
these devices are strapped, bypassed, or defeated in any
manner.

14. Turn all circuit breakers and fusible switches to the OFF
position.

15. Make surethatall barriers, braces, and shields are installed
in the equipment as intended. If vertical bus isolation
barriers are supplied, make sure that they are all properly
seated between the vertical bus supports.

16. Check the integrity of all bus mounting means and cable
connections 1o the bus. Make certain that field wiring is
clear of line bus and physically secured to withstand the
effects of the largest fault current which the supply system
is capable of delivering. Make sure that control wires or
power cables are not touching the power bus.

17. Verify that all ground connections have been properly
made. The sections of the motor control center which were
shipped separately must be connected in such a way to
assure a continuous grounding path.

21



Operation

?

18. Install covers, install units, close and secure doors, make
certain that no wires are pinched and that all enclosure
parts are properly aligned and secured.

19. Make sure the door interlocks on all disconnect operators
are properly adjusted and secured. If adjustment is
required, use the procedure explained inthe Maintenance
section of this instruction manual.

20. Disconnect any safety grounds which have been con-
nected to the power bus.

Energizing Equipment

AWARNING

Hazardous Voltage. Failure to check out this
equipment prior to energization can cause
death, serious personal injury or equipment
damage.

All pre-energized checks outlined in thisinstruction
manual must be performed before the equipment
is energized. Thisequipmentshould be energized
L by QUALIFIED PERSONNEL only.

1.In order to minimize risk of injury or damage, or both, there
should be no load on the motor control center when it is
energized. Turn off all of the downstream loads, including
those such as distribution equipment and other devices
which are remote from the motor control center.

2. The equipment should be energized in sequence by starting
at the source end of the system and working towards the
load end. In other words, energize the main devices, then
the feeder devices, and then the branch-circuit devices.
With barriers (if applicable) in place, and unit doors closed
and latched, turn the devices on with a firm positive motion.
Protective devices that are not quick-acting should not be
"teased" into the closed position.

3. After all disconnect devices have been closed, loads such
as lighting circuits, starters, contactors, heaters, and mo-
tors, may be turned on to verify that the system operates as
intended.
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Permissible Loading of Motor Control Centers

1. For motor control centers without main overcurrent protec-
tive devices, the total continuous load current through the
horizontal bus should not exceed the current rating of the
motor control center.

2.For motor control centers with a single main overcurrent
protective device, the total continuous load current on the
protective device should not exceed 80 percent of its am-
pere rating unless the device is rated to carry 100 percent of
its ampere rating, in an enclosure.

3. For motor control centers with multiple main overcurrent
protective devices, the total continuous current through the
horizontal bus should not exceed the current rating of the
motor control center. The total continuous load current on
each overcurrent protective device should not exceed 80
percent of its ampere rating unless the device is rated to
carry 100 percent of its ampere rating, in an enclosure.

4. For branch-circuit overcurrent protective devices in a motor
control center, the total continuous load current on the
protective device should not exceed 80 percent of its am-
pere rating unless the device is rated to carry 100 percent of
its ampere rating, in an enclosure.

5. Unless a current limiting means is used in a series combina-
tion, the maximum short-circuit current rating of the entire
motor control center is the smallest of the following:

a. the rating of the bus structure, or
b. the lowest rating of the motor control units, or
c. the lowest rating of the feeder units.

This motor control center rating is clearly indicated on the lead

sheet located in the information packet.



Maintenance

ADANGER

Hazardous Voltage. Will cause death, serious
personal injury or equipment damage.

1) Disconnect and lock-out incoming power and
control voltage sources before beginning work on
this or any other electrical equipment.

2) Check all power and control circuit terminals
with a voltmeter to make certainthatthe equipment
is totally de-energized.

3) Ensure that only QUALIFIED PERSONNEL be
instructed and authorized to use the defeater
mechanism to gain access to an energized
compartment.

4) Never attempt to withdraw a drawout unit or
disconnect any terminations when the defeater
mechanismhas been usedto openacompartment
door.

It is recommended that a safety ground be
connected to the power bus after the system has
been de-energized, and prior to working on the
equipment. Follow the procedure outlined in the
PRE-ENERGIZATION CHECK section of this
manual before power is restored.

For the safety of maintenance personnel as well as others who
might be exposed to hazards associated with maintenance
activities, the safety related work practices of NFPA 70E, part
11, should always be followed when working on electrical
equipment. Maintenance personnel should be trained in the
safety practices, procedures and requirements that pertain to
their respective job assignments. This manual should be
reviewed and retained in a location readily accessible for
reference during maintenance of this equipment.

The customer must establish a periodic maintenance program
to ensure trouble-free and safe operation. The frequency of
inspection, periodic cleaning, and preventive maintenance
schedule will depend upon the operation conditions. NFPA
Publication 70B, "Electrical Equipment Maintenance" may be
used as a guide to establish such a program. A preventive
maintenance program is not intended to cover recondi-
tioning or major repair, but should be designed to reveal,
if possible, the need for such actions in time to prevent
malfunctions during operation. The following items should
be included in any maintenance checklist. For more details
read the succeeding pages.

¢ General Inspection of the MCC

¢ Periodic Cleaning

¢ Tightening Torques

e Stab Fingers and Vertical Bus

¢ Circuit Breaker/Disconnect Operator
* Mechanical Interlocks

A specific checklist of routine preventative maintenance re-
guirements is recommended for each item of equipment, as
well as a log book to record the maintenance history.

General Inspection of the MCC

1. Carefully inspect the doors, enclosure sides and deadfront
surfaces over all units for excessive heat. As a general rule,
temperature which the palm of the hand cannot stand for
about 3 seconds may indicate trouble. Infra-red heat detec-
tors are available for the purpose of detecting heat prob-
lems.

2.Inspect the motor control center a minimum of once each
year, or more often as deemed necessary. Look for any
moisture or signs of previous wetness or dripping inside the
MCC. Look for any accumulation of dust or dirt. Clean as
explained in the Periodic Cleaning section.

3. Loose electrical connections can cause overheating that
canleadto equipmentmalfunction or failure. Loose bonding
or grounding can compromise safety and/or function. Ter-
minal screws, lugs, bus connections, bonding and ground-
ing connections should be inspected for tightness and
retightened securely as required. Recommended tighten-
ing torgues are shown in the Recommended Tightening
Torque section ofthismanual. Fuse clips should be checked
for signs of overheating, looseness, or inadequate spring
pressure, and replaced if necessary. All terminals, connec-
tions, and conductors should be examined for evidence of
overheating, corrosion, or pitting. Any parts found to be
damaged should be replaced, using parts supplied or
recommended by Siemens. Evidence of overheating may
include discolored conductors, terminals or parts; or melted,
charred or burned insulation.

4. Examine insulation on conductors for overheating or chafing
against metal edges that could progress into an insulation
failure. Any damaged conductors should be replaced.
Replacement conductors should be rerouted, braced or
shielded if needed to avoid similar damage in future opera-
tion. Temporary wiring should be removed or replaced by
permanent wiring.

5. Operate each switch or circuit breaker several times to
insure that all mechanisms are free and in proper working
order. Check the operation of the mechanical safety inter-
locks provided with the operator (see section on Circuit
Breaker/Disconnect Operator). Never attempt to operate a
switch or circuit breaker by use of excessive force.

6. Visually inspectinstruments and pilot lights. Replace defec-
tive pilot lights. Check instrument calibrations.

7.Check all devices for missing or broken parts, proper spring
tension, free movement, rusting or corrosion, dirt, and ex-
cessive wear. Perform periodic maintenance on compo-
nents as detailed in the component instruction books.
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Periodic Cleaning

Accumulation of dust and foreign material such as coal dust,
cement dust, or lampblack must be removed from all control
equipment and all surfaces must be wiped clean at regular
intervals. Dirty, wet, or contaminated parts should be replaced
unless they can be cleaned effectively. Dust can collect
moisture, causing voltage breakdown and it can reduce the
effectiveness of heat sinks.

Control equipment parts should be cleaned by vacuuming or
wiping with a dry cloth or soft brush. Use care to avoid
damaging delicate parts. Liquid cleaners, including spray
cleaners, are not recommended due to the possibility of
residues. Compressed air is not recommended for cleaning
because it will only redistribute contaminants on other sur-
faces, and may damage delicate parts. The inside bottom of
the motor control center should also be cleaned, including
removal of any hardware or debris, so that any new or unusual
wear or loss of parts occurring after the inspection may be
more readily detected during subsequent maintenance. In-
spect the motor control center for any signs of previous
wetness or dripping inside the controller.

Condensation in conduits or dripping from an outside source
is a common cause of failure. Seal off any conduits that have
dripped condensate, and provide an alternative means for the
conduit to drain. Seal off any cracks or openings which have
allowed moisture to enter the enclosure. Eliminate the source
of any dripping on the enclosure and any other source of
moisture. Replace and thoroughly dry and clean any accumu-
lation of deposited material from previous wettings.

Stab Fingers and Vertical Bus

Look for wear of the tin or silver (optional) plating where the unit
stab fingers engage the vertical bus. The plating is part of the
environmental protection system. Oxide and/or other films can
form on exposed bus resulting in a poor contact.

These parts must be replaced when the plating is worn to the
point where copper can be seen because contact resistance
becomes higher, increasing the heat generated at the contact
point.

Lubricate the stab fingers with a light coating of Siemens
contact lubricant number 15-171-370-002 before replacing
drawout assemblies.

Recommended Tightening Torques

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

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

Table 3
Recommended Tightening Torques

Thread Size Torque (Ib.-in.)
8-32 14-20
10-32 20-30
1/4-20 40-60
5/16-18 168-228
3/8-16 240-360
1/2-13 480-600
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2. Metal-to-Insert Molded in Compound Part - Apply 2/3 of
standard tightening torque.

3. Compound-to-Insert Molded in Compound Part - Apply
1/2 of standard tightening torque.

4. Compound-to-Compound - Apply 1/2 of standard tighten-
ing torque.

Circuit Breaker Disconnect Operator

Operator mechanisms for circuit breakers through 125A and
disconnect switches through 200A are hinged from the side of
the unit and secured in place by a single captive screw. They
may be swung open to access the protective device by
loosening the captive screw a few turns to release it from the
unittop brace. The linear motion Operator mechanism shown
in Figure 24 mounts directly to the face of the circuit discon-
necting device and the plastic handle extends through the unit
door to allow the device to be safely operated. The operator is
provided with three mechanical safety interlocks to performthe
following functions:

1. Operator-Unit Interlock: The operator-to-drawout unit in-
terlock prevents withdrawal or insertion of the control unit
with the handle in the "ON" position. When the handle is in
the "ON" position, the operator driver (Figure 24, ltem 1),
extends into the racking handle assembly (Figure 25, ltem
1). This also prevents movement of the latching mechanism
(Figure 25, ltem 2), locking the unit so that it may neither be
inserted or withdrawn. When the handle is in the "OFF"
position, the racking handle is free to move, thus allowing
easy withdrawal and insertion of the drawout unit.

2. Padlocking: The handle may be locked in the "OFF" position
(Figure 26) by installing one to four padlocks in the locations
shown. With one or more padlocks installed, the handle is
prevented from moving to the "ON" position by interference
between the padlock and the handie.

o) ! Cl-\cﬂ

OFF |/
TRIPPED

Figure 24: Linear Motion Operator Mechanism
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3. Door-Operator Interlock: The door-to-operator interlock
prohibits closing or opening the control unit door except
when the handle is in the "OFF" position. As the handle
moves to the "ON" position, the interlock lever (Figure 24,
Item 2) pivots behind the door mounted "J" shaped bracket
thus preventing opening of the control unit door.

A provision is made for QUALIFIED PERSONS to defeat the
door-operator interlock when the handle is in the "ON’
position. Thisisaccomplished by turning the defeater screw
(Figure 24, ltem 5) counterclockwise approximately 1/8turn
untilthe doorisreleased. Toreclosethe door, gently hold the
door closed while turning the defeater screw counterclock-
wise until the door is felt to close against the structure frame.
Release the defeater screw and secure the 1/4 turn door
fasteners.

This safety interlock also serves to prevent inadvertent
closing of the protector when the door is open. Authorized
personnel may defeat the interlock in this situation by push-
ing and holding the exposed upper portion of the interlock
arm to the left. This releases the interlock so that the
protective device may be turned "ON".

Adjustment Notes

No field adjustment to the door interlock mechanism should be
necessary under normal operating conditions. However, should
adjustment become necessary as a result of mechanical
damage or wear, the following procedure is recommended.

Figure 25: Padlocking the Pan Brace Assembly

1. With the protector in the "OFF" position, the latching mecha-
nism (Figure 25, Item 2) fully extended, and the unit door
open, defeat the interlock by pushing the top of the lever
(Figure 24, Item 2) to the left and turn breaker "ON"and "OFF"
severaltimes. Ifthe protector fails to turn "“ON" or if excessive
operating resistance is experienced, turn protector "OFF".
Withdraw the unitand inspect for misalignment of the opera-
tor extension(s) or the driver (Figure 24, ltem 1) and the
racking handle assembly (Figure 25, ltem 1). Make neces-
sary adjustments to correct any misalignment.

2. With the drawout unit reinstalled in the motor control center,

close and secure door. Turn protector "ON". If operating
difficulty persists and protector fails to turn "ON", open unit
door. Inspect the door mounted portion of the interlock
assembly for damage or distortion. Inspect the interlock
lever (Figure 24, Iltem 2) mounted on the right side of the
operator for damage, freedom of movement, and its ability to
rest firmly against the boss on the plastic handle without
assistance. If damage or unusual wear are detected, all
affected parts must be replaced.

3. If operating difficulty persists, unlatch the 1/4 turn fasteners

and open the door, then slowly close it observing the point
of contact between the interlock lever on the operator
(Figure 24, Item 2) and the door mounted portion of the
interlock. The ramp on the "J" shaped bracket mounted on
the door should first engage the movable interlock lever on
the operator at a point approximately 1/16" below the top
right corner of the interlock lever. Ifthe point of engagement
does not occur at this point, gently bend the pointed exten-
sion of the door mounted portion up or down slightly to the
proper position. Before making this adjustment, make sure
the plastic handle is centered in the door cut-out when the
door is closed.

a : A [z2715.93 ]
Figure 26: Padlocking the Handle in the "OFF" Position
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Mechanical Interlock Adjustment

Siemens motor control centers which contain reversing, multi-
speed or reduced voltage motor starters may employ me-
chanical interlocking between contactors in the starter units.
Two contactors of the same size or two contactors of different
sizes may be mechanically interlocked depending on the type
of motor starter. The combinations of interlocked contactors
which can be supplied is shown in Table 4. Mechanical
interlocking is accomplished with the interlock mechanisms
shown in Figure 27 which mounts between two adjacent
contactors. Dimension "X" shown in the figure is factory set to
the dimension shown in Table 4. The contactors and mechani-
cal interlock mechanism should be checked periodically and
adjusted if necessary to ensure that the mechanical interlock
functions properly. This procedure should be performed as
outlined in the following steps (refer to Figure 27).

Table 4
Combinations of Mechanical interlocks

1st Contactor 2nd Contactor Dimension

Catalog No. Catalog No. "X" (mm)
3TF44 3TF44 0
3TF44 3TF46 0
3TF46 3TF46 0
3TF46 3TF48 8
3TF48 3TF48 8
3TF48 3TF52 16
3TF52 3TF52 16
3TF52 3TF56 16
3TF56 3TF56 0

1. Disconnect and lock out all incoming power and control
voltage sources to the unit which contains the mechanical
interlock assembly to be adjusted.

2. Remove the screws which secure legs "F' to the baseplate.

3. Set dimension "X" of legs to the dimension shown in Table 4.

Figure 27: Mechanical Interlock
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4. Re-attach legs "F" to the baseplate using the screws re-
moved in Step 2.

5. Turn both of the screw spindles "E" until they are flush to .016"
below the surface of the interlock case.

6. Check the function of the mechanical interlock by pushing
on the screw spindles "E". You should not be able to push
both spindles down at the same time.

Maintenance After a Fault Has Occurred

The excessive currents occurring during a fault may result in
component or bus damage due to mechanical distortion,
thermal damage, metal deposits, or smoke. After afault, repair
the cause of the fault, inspect all equipment per NEMA Stan-
dards Publication No. ICS 2-1987 PartICS 2-302 and make any
necessary repairs or replacements prior to placing the equip-
ment into service again. The following procedure is recom-
mended for this inspection.

Bus - Retighten all bus connections. Replace burnt or melted
bus or bus with melted, worn or damaged plating. Replace all
insulators showing deterioration or deposits.

Enclosure - Inspect the enclosure and doors for evidence of
damage such as deformation, displacement of parts or burn-
ing. Extensive damage will require replacement of the entire
controller.

Disconnecting Means

1. Circuit Breakers: Examine the circuit breaker for evidence
of possible damage. If there is no apparent evidence of
damage, the breaker may be reset and turned "ON". If it is
suspected that the circuit breaker has opened several short
circuits or if there are signs of possible deterioration, replace
the breaker or subject it to the test described in Para. AB1-
2.38 of the NEMA Standards Publication for "Molded Case
Circuit Breakers" before restoring it to service.

2. Disconnect Switch: The external operating handle must be
capable of opening the switch after a fault. Replace the
switch if the external operating handle fails to open it or if
visual inspection after opening indicates deterioration be-
yond normal wear, such as overheating, contact blade or
jaw pitting, charring, or insulation breakage.

22703-93

Figure 28: The Stab Assembly
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3. Fuse Holders: Replace fuse holders if the insulating mounts,
barriers, or fuse clips show signs of deterioration, heating,
distortion, or looseness.

4. Operating Handle: The disconnecting means must be re-
placed if the operating handle fails to open and close. The
door interlock must be inspected and its proper function
verified prior to restoring the controller to service.

5. Stab Fingers: (Figure 28) Inspect stab fingers as instructed
under Stab Fingers Section and Vertical Bus Section and
replace if necessary.

Terminals and Internal Conductors
Replace all damaged parts which show evidence of discolora-
tion, melting or arcing damage.

Motor Starter

1. Contactor: Replace the contacts and contact springs if the
contacts are welded or show heat damage, displacement of
metal, evidence of binding in the guides, or wear in excess
of wear allowance. |If deterioration extends beyond the
contacts, replace the contactor. Examples of such deterio-
ration include evidence of arcing on the contactor moldings
and insulation damage. Arc chutes must be in place and
secured prior to operating contactor.

2.Overload Relays: a) Any indication of an arc striking or
burning the overload relay may require replacement. b)
Contact operation must be verified by electrically or me-
chanically tripping and resetting the relay even if there is no
visual indication of damage that would require replacement.

3. Fuses: Always replace all three fuses even though only one
or two are open circuited since internal damage suffered by
fuses not replaced could result in nuisance shut down later.
NOTE: (For fuses mounted on pan sides only) To replace
side-mounted fuses supplied with 30 and 60 amp fusible
disconnects, a special fuse removal tool is provided. Re-

,,,,,,
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Figure 29: Operator Hinge Open to Expose Adjustmenton ETI
Motor Circuit Interrupter

move the three fuses in sequence starting with the front (A
phase) fuse. Pry out the bottom of the fuse by inserting the
tool between the fuse barrel and the left hand unit side and
moving the tool handle to the left. Then complete fuse
removal by grasping the fuse and pulling it out of the upper
clip. Repeat for the second and third fuses.

4. Perform the Pre-Energization Checks procedures detailed
on Page 21 and 22 herein, before restoring the equipment to
service.

Adjustment of Sentron™ Type ETI Instantaneous Trip
Motor Circuit Interrupter (1A-125A)

ETlinstantaneous trip motor circuitinterrupters are supplied as
standard with Size 1 through Size 3 motor starters. The motor
circuit interrupter continuous current rating should not be less
than 115% of motor full load current (MFLC). The MFLC is
obtained from the motor nameplate or from Table 430-150 of
the NEC (1987). Use the following procedure to adjust the
instantaneous trip setting.

AWARNING

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

| Disconnect and lock-out all power and control
voltage sources supplying the motor circuit
interrupter before adjusting trip setting or
performing any other maintenance operations.

1. Turnthe operating handle to the "OFF" position and open the
unit door.

2. Loosenthe captive screw which secures the operator mecha-
nism to the unit top brace and swing the operator out of the
way, exposing the adjustment dial on the motor circuit
interrupter.

3. The instantaneous setting is determined by multiplying MFLC
by 13. Select the closest setting to (13 times MFLC) which
does not exceed (13 times MFLC). The label on the face of
the circuit breaker shows the continuous rating and adjust-
ment points for the installed breaker.

4. Adjust the trip setting by rotating the adjustment dial to the
position selected in step 3 above.

5. Making sure that both the motor circuit interrupter and the
operator are in the "OFF" position, swing the operator back
into position over the front of the interrupter. Be sure thatthe
toggle on the interrupter engages the opening in the driver
plate on the operator. Secure by tightening the captive
screw.

27



Maintenance

Adjustment of Circuit Breakers with Adjustable
Instantaneous Trip (125A-1200A)

These circuit breakers are supplied with Size 4 and Size 5
motor starters. Use the following procedure to adjust the
instantaneous trip setting:

1. Turn the operating handle to the "OFF" position and open the
unit door.

2. Ifalinear operatoris provided, remove the four screws which
mount the operator to the two steel brackets on the face of
the circuit breaker. Slip the operating handle assembly
forward off the face of the circuit breaker. This exposes one
adjustment dial per phase.

3. Select the required trip setting from the label on the operator
for the particular circuit breaker based on 13times MFLC as
explained in adjustment Step 3 for the motor circuit inter-
rupter.

4. Set all three adjustment dials to the trip setting selected in
Step 3.

5. Re-installthe operator handle assembly to the circuit breaker
using the reverse procedure to the procedure explained in
Step 2.
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Field Testing of the Circuit Breakers

A test can be performed using the procedure outlined in the
following discussion to verify that a circuit breaker trip mecha-
nism is functioning.

1. Wire the three circuit breaker poles in series.

2. Connect the series combination of breaker poles to a vari-
able low voltage high current power source.

3. Gradually increase the current from "0" until the circuit
breaker trips. If the circuit breaker fails to trip when the test
current reaches 150% of the largest trip setting, the trip unit
is not functioning properly and the circuit breaker requires
replacement.



Overload Relays

Overload Relay

For proper overload relay coordination, the cables on the load
side of the overload relay should be sized in accordance with
the tables in Article 310 of the National Electrical Code. The
wire for motors with full load currents of 100 amperes or less
may be selected from the 60° C or 75° C column. Select wire
from the 75° C column when the motor current is greater than
100 amperes. When conditions dictate the use of cables larger
than these, the relay tripping time may be affected. Another
condition which may affect tripping is a long acceleration time
such as that caused by a motor driving a high inertia load. [f
either of these conditions exists, consult Siemens for overload
relay application instructions.

3UA Overload Relays

The 3UA three phase thermal overload relay is a NEMA Class
10, directly heated, front adjustable, ambient temperature
compensating, bimetallic device. The relay is supplied with
one normally closed contact (Form B) for opening the control
circuit in case of thermal trip and one normally open contact
(Form A) for wiring to an alarm or other device.

The relay for NEMA size 1 through size 4 starters mounts
directly to the contactor. The relay for NEMA size 5, 6, and 7
starters is separately mounted and directly heated from the
secondary of current transformers.

Single Phasing Protection - In addition to motor overload
protection, the internal trip mechanism provides motor single
phase protection. Referring to Figure 30, Curve 3 shows the
normal three phase time-current tripping relationship. The
relay senses a loss of phase condition and shifts the time-
current tripping response curve to the left as shown by Curve
2. As a result of this curve shift and the higher single phase
current, the tripping time of the overload relay wilt be reduced.

Manual or Automatic Reset - The 3UA overload relay is set for
HAND reset operation when shipped from the factory. The
relay may be set for AUTO operation by depressing and
turning the blue reset button counterclockwise to the position
marked "A" (see Figure 31).
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Figure 30: 3UA Overload Relay Time-Current Tripping Curves

AWARNING

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

Do not use automatic reset with two wire control or
any other application where automatic reset
restores power 1o the motor endangering either
personnel or equipment.

3UA Overload Relay Selection and Adjustment - The 3UA
overload relays for use in Siemens Motor Control Centers may
be selected from Tables 5, 6, 7, and 8. The following informa-
tion must be known before the selection can be made.

1. Starter size (NEMA size 1,2, 3,4, 5,6 0r 7).
2. Motor nameplate full load current (FLC).
3. Motor nameplate service factor and temperature rise.

Markings on the adjustment dial denote current in amperes.
The dial should be set at the actual motor full load current
marked on the motor nameplate (FLC), if the motor nameplate
is marked with a service factor of not less than 1.15 or with a
temperature rise not greater than 40° C. For all other motors,
the dial setting should be .92 times FLC (see Table 9). Where
these settings are not adequate to start the motor or carry the
load, the National Electrical Code allows the setting of the 3UA
overload to be increased 1.12 times FLC for motors marked
with service factors notiessthan 1.15 orwith atemperaturerise
not greater than 40° C; the setting for all other motors may be
increased to 1.04 times FLC (see Table 10).

Procedure for Checking Nuisance Overload Tripping - The
following steps need to be taken when the overioad relay
consistently trips with the motor running.

1. Make sure that all connections to the overload relay are tight.
Check for and correct any phase unbalance of motor cur-
rents.

2 Verify the dial adjustment (see Figure 31). The setting
should NOT be greater than the value shown in Table 9.

- 2271793
Figure 31: 3UA Overload Relay
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3. Verify that the proper overload relay has been selected per
ACTUAL motor running current. See the overload relay
selection tables. If the actual motor running current is larger
than the motor nameplate marking, the motor is overloaded.
For a motor with a service factor greater than 1.0, multiply the
rated motor full load current by the service factor to deter-
mine if the motor is overloaded.

4. Adjust the overload dial to a higher setting until tripping
ceases. This setting is not to exceed the value shown in
Table 10.

5. The overload relay should be replaced if it still trips after
Steps 1through 4 have been completed. Ifthe value in Table
10 was not attainable with the replaced relay, the next higher
trip range of the same frame size should be installed.

Field Testing - 3UA overload relays are subjected to 100%
calibration testing at the factory. If tests are to be performed
on an overload relay in the field, use the following procedure:

1. Connect 4 feet of wire to each field wiring terminal of the
overload relay. The wire should be the smallest size having

Table 5 Table 6
NEMA Starter Sizes 1,2, 3 and 4 NEMA Starter Sizes 5
Lead Used (With 300:5 Current Transformer)
Sheet with Full Load
Desig- Relay Catalog Con- Lead Sheet Current of Catalog
nation Range Number tactor Designation | Motor (FLC) Number
SAOA 016 | 305500 oA 3B1A 60.0 - 96.0 3UA59 00 - 1A
3B1B 75.0-1200 | 3UA5900- 1B
3A0C 16-.25 | 3UA5500-0C
1B1C 96.0-150.0 | 3UA5900- 1C
3A0E 25-.40 | 3UA5500 - OE 3810 1200 - 1920
3A0G | .40-63 |3UA5500-0G 0-192.0 1 8UAS900-1D
3B1E 162.0-258.0 | 3UA5900 - 1E
SA0J 1 63-1.00 | SUASS 00 -0J 3B1F 210.0-270.0 | 3UA5900 - 1F
3A0K 80-1.25 | 3UA55 00 - OK - :
3A1A | 1.00-1.60 | 3UA5500- 1A
3A1B | 1.25-2.00 | 3UA5500- 1B
3A1C | 1.60-2.50 | 3UA5500 - 1C Table7
3ATD | 2.00-3.20 | 3UA5500-1D| 3TF44 NEMA -
3ATE | 2.50-4.00 | 3UA5500-1E| SIZE 1 _NEMA Starter Sizes 6
3A1F 320-5.00 | 3UA5500 - 1F (With 600:5 Current Transformer)
3A1G | 4.00-6.30 | 3UA5400-1G Full Load
3ATH 5.00-8.00 | 3UA5500 - 1H Lead Sheet Current of Catalog
3A1J 6.30-10.0 | 3UA54 00 - 1J Designation Motor (FLC) Number
3ATK | 8.00-12.5 | 3UA5500 - 1K B1A 1200 -
3r2A | 100-160 | 3UAS500-2A 318 | 1500.2400 | 3UAS900. 18
SA2B | 12.5-20.0 | 3UASS500-28 1B1C 192.0-300.0 | 3UA5900-1C
SA2C | 16.0250 f3UAS500-2G 3B1D 240.0-384.0 | 3UA5900 - 1D
8A2D | 20.0-320 | 3UA5500-2D 3B1E 324.0-516.0 | 3UA5900 - 1E
ool = o0 | 30r58 0020 3B1F 420.0-540.0 | 3UA59 00 - 1F
3C2M 20-32 | 3UA5800-2D| grrse
3C2E 25-40 | BUASB00-2E| Si7p o
3C2F 32-50 | BUA5800- 2F Table 8
3cal | 20-57 | 3UASB00-2TH  arrsg NEMA Starter Sizes 7
3C2P 50-63 | 3UA5800 - 2P .
30ov 57 - 70 3UABS 00 - 2V SIZE 3 (With 1000:5 Current Transformer)
3c2U 63-80 | 3UA5800-2U Full Load
Lead Sheet Current of Catalog
3C2H 55-80 3UAB2 00 - 2H Designation Motor (FLC) Number
3C2W f 63-90 | 3UAG2 00 - 2W 3B1A 200.0-320.0 | 3UA5900 - 1A
3C2X 80-110 | 3UA6200-2X| 3TF52 ) )
3B1B 250.0 - 400.0 | 3UA5900 - 1B
3C3H 90-120 | 3UAB200-3H| SIZE4 ] )
1B1C 320.0-500.0 | 3UA5900 - 1C
3C3J 110-135 | 3UA6200 - 3J ] )
3B1D 400.0-640.0 | 3UA5900 - 1D
3C3K 120- 150 | 3UA62 00 - 3K 3B1E 500.0-800.0 | 3UA5900 - 1E
3B1F 640.0-810.0 | 3UA5900 - 1F

30




Overload Relays

an ampacity of at least 125% of the maximum current
element rating. The maximum current element rating is
equal to 125% of the maximum overload trip setting.

2. Connectthe overload relay to a 3 phase variable current test
power source. If a 3 phase test source is not available, wire
the three overload phases in series and use a single phase
test power source.

3. The overload relay must be tested at an ambient tempera-
ture between -20° C and 55° C (-5° F to 131° F).

4. Energize the relay with test current between 125% and
1000% of the overload relay trip setting and measure the
time to trip. The test trip time should be approximately equal
to the average tripping time shown on curve 3 in Figure 30.

5. A short cooldown time must be allowed before the overload
relay can be reset and further tests performed.

6. The overload relay may be tested with single phase test
current applied to individual poles. Inthis case, testtripping
time should be approximately equal to the average tripping
time shown on curve 2 in Figure 30.

7. A test push-button is provided on each overload relay.
Depressing this push-button (red in color) causes the over-
load relay contacts to change state, the extra N. O. alarm
contact will close.

Table 9
Maximum Settings of Overload Relays
Maximum Setting
Multiply Motor FLC by:
Motor service factor equal to or 100
greater than 1.15 :
Motor temperature rise less 100
than or equal to 40° C. :
All other motors 0.92
Table 10

Maximum Settings of Overload Relays

When the Values Indicated in Table 9 are Insufficient to Start

Maximum Setting
Multiply Motor FLC by:

Motor service factor equal to or 1192
greater than 1.15 :

Motor temperature rise less 112
than or equal to 40° C. :

All other motors 1.04

SA Overload Relays

The SA single or three phase thermal overload relay is a NEMA
Class 20 bimetal, ambient compensated device. Heater
elements are interchangeable from the front. The bimetal
elements are operated by calibrated heaters. Upon a substan-
tial level of abnormal current flow the deflection becomes great
enough to open a snap-action output contact. The relay
features a test trip device for weld check. Trip indication is on
the front of the relay. The SA overload relay always requires
manual reset.

SA Overload Heater Selection - The overload heaters may be
selected from Tables 11, 12 and 13. Heaters should be
selected on the basis of the actual full load current and service
factor as shown onthe motor nameplate orinthe manufacturer's
published literature. When the service factor of the motor is
1.15and 1.25, select heaters from the heater applicationtable.
If the service factor of the motor is 1.0, or there is no service
factor shown, or a maximum of 115% protection is desired,
select one size smaller heater than indicated.

Warning: TO PROVIDE CONTINUED PROTECTION AGAINST
FIRE AND SHOCK HAZARD, THE COMPLETE OVERLOAD
RELAY MUST BE REPLACED IF BURNOUT OF THE CURRENT
ELEMENT OCCURS.

Procedure for Checking Nuisance Overload Tripping - The
following steps need to be taken when the overload relay
consistently trips with the motor running:

1. Make sure all connections to the overload and heaters are
tight. Check for and correct any phase unbalance of motor
current.

2. Verify that the proper heater elements are installed.
3. Replace all three heater elements with new ones.

4. Measure ACTUAL motor current, then refer to Tables 11, 12
and 13 to insure that the proper overload relay heaters are
installed.

5. Finally, replace the relay if steps 1 through 4 do not solve
nuisance tripping problem.
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Table 11

For Ambient Compensated Overload Relays
Size 1 and 2 Starters

FLC of Motor 40° C * C Amb

Y

Block Type Heater

Starter Overload Using | Single Pole Catalog
Size 3 Heaters Type Overload | Number®

A 25-.27 .29 - .31 SFHO3

.28 - .31 32-.35 SFH04

32-.34 .36 - .39 SFH05

.35-.38 40 - .43 SFH06

.39- .42 44 - .48 SFHO7

A3 - .46 49 - 53 SFHO8

A7 - 50 .54 - 58 SFH09

51-.55 59 - .64 SFH10

.56 - .62 65 - .71 SFH11

.63 - .68 72-.79 SFH12

69 -.75 .80-.87 SFH13

.76 - .83 88 - .96 SFH14

84 - .91 97 - 1.06 SFH15

92 -1.00 1.07-1.16 SFH16

1.01-1.11 1.17-1.28 SFH17

1.12-1.22 1.29-1.41 SFH18

1.23-1.34 1.42-155 SFH19

1.35-1.47 1.56-1.71 SFH20

1.48-1.62 1.72-1.87 SFH21

1.63-1.78 1.88-2.06 SFH22

Size 1.79-1.95 2.07-2.26 SFH23

1 1.96-2.15 227 -2.48 SFH24

2.16 - 2.35 249-272 SFH25

2.36-2.58 2.73-2.99 SFH26

2.59-2.83 3.00-3.28 SFH27

Size 2.84 - 3.11 3.29 - 3.60 SFH28

2 3.12-3.42 3.61-3.95 SFH29

3.43-3.73 3.96 - 4.31 SFH30

3.74 - 4.07 432 -4.71 SFH31

4.08 - 4.39 472 -514 SFH32

4,40 - 4.87 515-56 SFH33

4.88-53 57-6.2 SFH34

54-59 6.3-6.8 SFH35

6.0-6.4 69-75 SFH36

6.5-7.1 76-82 SFH37

72-7.8 8.3-9.0 SFH38

79-85 9.1-99 SFH39

8.6-94 10.0-10.8 SFH40

9.5-10.3 10.9-11.9 SFH41

10.4-11.3 12.0-13.1 SFH42

11.4-12.4 13.2-143 SFH43

125-135 14.4-157 SFH44

13.6-14.9 15.8-17.2 SFH45

15.0-16.3 17.3-18.9 SFH46

16.4-18.0 19.0-20.8 SFH47

18.1-198 209-229 SFH48

199-217 23.0-25.2 SFH49

21.8-23.9 25.3-27.6 SFH50

Y 24,0-26.2 27.7 - 30.3 SFH51

26.3-28.7 30.4-33.3 SFH52

288-314 33.4-36.4 SFH53

31.5-345 36.5-39.9 SFH54

34.6-37.9 40.0-43.9 SFH55

38.0-415 SFH56

416 -45.0 SFH57

Table 12
For Ambient Compensated Overload Relays
Size 3 and 4 Starters
Heater
Starter Catalog
Size FLC of Motor 40° C ° C Amb Number @

19.0-20.8 SFH72

20.9-229 SFH73

23.0-252 SFH74

253-27.8 SFH75

27.9-306 SFH76

30.7-335 SFH77

33.6-375 SFH78

Size 376-415 SFH79

3 41.6-46.3 SFH80

. 46.4 - 50 SFH81
Size 51-55 SFH82
4 56 - 61 SFH83
62 - 66 SFH84

67 -73 SFH85

74-78 SFH86

79-84 SFH87

85-92 SFH88

93 - 101 SFH89

102-110 SFH90

111-122 SFH91

123-129 SFH92

130 - 133 SFH93

\j Cm SFH94

@ 'S may be omitted from heater catalog number.

Table 13

For Ambient Compensated Overload Relays

Size 5, 6 and 7 Starters

FLCof Motor 40°C*C Amb__ |

Heater Catalog Number @

Size 5 (With 300:5 Current Transformers)

- SFH23
118 - 129 SFH24
130 - 141 SFH25
142 - 155 SFH26
156 - 170 SFH27
171 -187 SFH28
188 - 205 SFH29
206 - 224 SFH30
225 - 244 SFH31
245 - 263 SFH32
264 - 292 SFH33

Size 6 (With 600:5 Current Transformers)

e SFH23
236 - 259 SFH24
260 - 283 SFH25
284 - 310 SFH26
311 -340 SFH27
341 - 374 SFH28
375 - 411 SFH29
412 - 448 SFH30
449 - 489 SFH31
490 - 527 SFH32
528 - 540 SFH33
Size 7 (With 1000:5 Current Transformers)
432 - 470 SFH25
471 -516 SFH26
517 - 566 SFH27
567 - 622 SFH28
623 - 684 SFH29
685 - 746 SFH30
747 - 814 SFH31

@ "S" may be omitted from heater catalog number.
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3SBO0 Pilot Devices

X

Pilot Device Options

The 3SBO pilot devices are available in two basic forms,
completely assembled for the most frequently used configura-
tions, or subassemblies for greater flexibility.

Application

The 3SB0 pilot devices are of the heavy duty oiltight, watertight
and dust-tight (NEMA Type 4, 4X, 13, IP65) design. They are
used in industrial control applications where control circuits
are 600V or less. The 3SBO pilot devices are available in two
mounting diameters. 22mm and 30mm.

Design

22mm Mounting - The actuator is inserted into the hole in the
panel from the front and secured to the contact block holder.
The unit is then fixed from behind by means of two set screws
which are located in the contact block holder. This method
prevents the unit from working loose or twisting.

30mm Mounting - The holder is anintegral part of the actuator.
ltis inserted into the hole in the panel from the rear and secured
from the front by means of a locking ring. With the use of a
legend plate or the thrust and trim washers, the unit becomes
stationary and will not twist or work loose.

Front Rings

The 22mm and 30mm units are supplied as standard with metal
chrome plated front rings. Black plastic or anodized aluminum
rings are optional at no additional cost. The plastic rings are
recommended for use where the atmosphere may be corrosive.

Indicator Lights Using LED's

LED's have a definite advantage over incandescent lamps.
LED's are a current device, incandescent lamps are power
devices, therefore the power consumption of LED's is much
lower. The life span for LED's is generally 10 to 20 times longer
than that of incandescent lamps and they provide a greater
resistance to shock and vibration. This makes the LED indicator
light ideal where lamp integrity and low maintenance is crucial.

Contact Blocks

The 3SBO contact blocks incorporate parallel double-break
contact. This insures a high degree of reliability and therefore
makes them suitable for use with solid state control equipment.
The terminals are clearly marked to simplify wiring. The snap
on type contact blocks, along with wire funnels, screwdriver
guide holes and open captive spring steel washers permit a
time saving installation. The contact block holder is available
asa3or5unitholder. Ifa5unitholder is required, the fifth digit
of the catalog number can be changed to reflect this.

Technical Data

(00 and @ ratings

Rated voltage

for 1NO + 1 NC, 2NQ, 2NC
for 1 NC or 1 NO

Lamp holder

AC 600 V max., above AC 300 V same polarity
AC 800 V max

for lamps with a BA 9s base, max. 125 V; 25 W
Voltage reducer for max. AC 240 V

Lamp holder with 60 Hz transformer 120, 480,575V / 6V, 80 Hz, 1 VA

Continuous current 10A

itchi i 10 A, heavy duty

Insuiation rating U,

for 1 NO + 1 NC, 2 NO, 2 NC (screw terminals)
for 1 NO or 1 NC (screw terminals)

for 1 NO + 1 NC (plug-in terminal)

for 1 NO or 1 NC (plug-in terminal)

for BA 9s lamp holder

AC 660V, DC 800 V
AC 860V, DC 800 V
AC 380V, DC 440V
AC 380V, DC 440V
250V; 25 W

VDE 0110, Group C
all contact blocks with

Insulation group
Rated operating voltage U, screw terminals, AC 660 V

plug-in terminals, AC 380V

Continuous current, rated operational
currents switching capacity AC 4010 60 Hz DC
I.JAC-1 u. | LIAC-11 U, 1./DC-1 1./DC-11
A ACV A DCV A A
10 - - 24 10 10
- - 48 8 4
220/230 6 110 35 1.2
380/400 4 220 1 0.4
500 25 440 0.5 0.2
660 1.2 - - - o

Short-circuit protection®
DIAZED fuse links 10ATDz, 16 ADz
Miniature circuit-breaker with G characteristic 10A

Mechanical endurance
pushbutton units

illuminated pushbutton units
rotary and latching actuators

10 miliion make-break operations
;3 million make-break operations
300 thousand make-break operations

Contact endurance
Frequency of operation
Ambient temperature range

1000 make-break operations per hour
-25 to +60°C

10 million make-break operations with 3TH8, 3TB40 to 3TB44 contactors

-25 to +40°C (housing fitted with indicator lights or illuminated pushbutton units with incandescent lamps)

Conductor sizes (2) #4-12 AWG (2) 1 to 2.5 mm*, 1 X 4 mm¢#
Mounting position any
Terminal marking according to DIN EN 50 013

Marking tag

identification number on the holder, function number on the contact block

Device
Lamp holder
for BA 9s lamps (10 mm X 28 mm bulb)

6,12,24, 42, and 60 V: 2 W
120V, 2. 5W

Incandescent lamp

Glow lamp AC 110V
LED AC 6V AC/DC 24

Clip-on for illuminated pushbutton units or indicator lights

for operating voltages between 220 and 240 V, use a 130 V incandescent lamp with a voltage reducer

Safety measures
"protective insulation” safety requirement is met

Safety requirements are met automatically when the actuators and lens assemblies are mounted on metal front plates. When mounted in insulated housings, the

Metal enclosures can be made to meet these requirements when the earthing terminal inside the housing is used

Actuating force Number of contact blocks 0 1 2 3
Pushbutton NC opens 45N i 85N 85N
_unit_ NO closes - 60N 1 95N 130N
Latching mushroom 10N 140N 18.0N 220N
pushbutton unit for
EMERGENCY STOP
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3TF Contactor

Specifications
3TF contactors meet or exceed the requirements of NEMA,
EEMAC, UL, CSA, IEC, VDE and other international standards.

Mounting
The permissible mounting positions for the contactors on a
vertical mounting surface are shown in the drawings below.

The 3TF44 to 3TF56 contactors can be mounted without a
lateral clearance.

30mmminimum clearance should be keptbetween the contactors
for the exchange of the auxiliary contacts. The following data
reductions must be observed with installations where current
paths run one upon the other horizontally (30° rotation):

Switching frequency

3TF52 and 3TF54
3TF56

Mechanical endurance
3TF50 to 3TF56

to 80% of the normal values
to 50% of the normal values

8 million make-break operations

Auxiliary Contacts
They provide high contact reliability at low voltages and
currents by means of double-break moving contacts.

The terminal designations comply with DIN EN 50012.

When the contacts are energized, the NC contacts open
before the NO contacts close.

Control Circuit
Protection of circuits against surges:

The coils of the 3TF44 to 3TF56 contactors can be subse-
quently equipped with varistors.

Contact Life

The graph depicts the expected contact life of 3TF contactors
as a function of the breaking current in AC applications. For
normal applications the motor interrupts the motor full load
current (MFLC). In plugging and jogging applications the
contactor interrupts the Locked Rotor Current (LRC). If the
LRC is not known assume 6 times the marked MFLC.

To obtain the contactor's approximate electrical contact life,
determine breaking current and find value on the horizontal
axis. Move upward and locate intersection with black line of
appropriate contactor. Read expected life on left or right side
of graph.

The lines apply to standard 480 V motors when interrupting
MFLC. If mixed applications are involved, such as normal
switching (breaking MFLC) with intermittent jogging/plugging
(breaking LRC), the contact life can be calculated with the
following formula:

X= c (A
T+ < {2 1
" 100 < B )
X Contact life for mixed applications

A Contact life from chart for normal applications-breaking MFLC

B Contact lifr from chart for plugging/jogging applications-breaking LRC
C  Percentage of plugging/jogging operation to total operation

HP Rated output of motor

A
Legend

Contactor type

3TF48.
347 F52 37F68
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3TF Contactor

| Technical Data

| Contactor Type 3TF46 3TF47 3TF48 3TF50 3TF52 3TF54 3TF56 3TF68
Mechanical life make/break
operations Mill 10 10 10 10 10 10 10 10
rating 3 1000 1000 1000 1000 1000 1000 1000 1000
Permitted ambient without overload relay
temperature range attached °C -25 to+55
. when stored °C -50 to+80
Coil ratings .
(cold coil. 1.0 X Ue) 50Hz 60Hz | 50Hz 60Hz | 50Hz 60Hz | 50Hz 60Hz | 50Hz 60Hz | 50Hz 60Hz | 50Hz B60Hz | 50Hz 60 Hz
AC operation closing VA 183 233 183 233 330 410 590 730 810 1080 1430 1710 | 2450 2960 | 2900 3480
p.f. 0.6 0.54 0.6 0.54 05 0.4 0.45 0.39 0.38 0.31 034 0.26 021 0.18 a1 021
closed VA 17 21 17 21 32 39 51 61 58 70 | 89 106 115 146 140 230
| pf. 0.29 0.29 0.29 0.29 0.23 0.24 0.24 0.25 0.26 028 | 0.25 027 0.33 0.33 0.31 0.32
Coil voltage tolerances AC 0.85 to 1.1 times rated control voltage
rOperating times (valid for 20% undervoltage and
10% overvoitage, cold or warm coif} (51—163)®
Total break time = opening delay + arcing time
AC operation closing delay ms 15-40 15-40 20-50 20-50 20-50 20-50 17-65 93-270
opening delay® ms 5-25 5-25 5-30 8-30 10-30 10-30 8-20 8-20
arcing time ms 10-15 10-15 10-15 10-15 10-15 10-15 10-15 10-15
Operating times at 1 X U, (56-118)0
AC operation closing delay ms 17-30 17-30 22-35 22-37 25-40 25-40 25-40 100-200
opening delay® ms 5-25 5-25 5-30 8-30 10-30 10-30 8-20 8-20
to shock rectangular pulse) g/ms 92/5 54/10 | 9.2/5 54/10 | 86/5 48/10 | 9.4/5 5.2/10 | 10.4/5 58/10 | 9.7/5 53/10 | 88/5 4.9/10 | 6.7/5 3.6/10
Conductorsizes (USA)
For contactors without overload relay
main conductor: solid or stranded AWG {2)10-4 (2)10-4 8-1 3-2/0 1/0-250 MCM | 2/0-500 MCM | 2/0-500 MCM | 2/0-500 MCM
auxiliary conductor: solid or stranded AWG (2)14-12 {2)y14-12 (2)y14-12 (214-12 (2)14-12 (2)14-12 (2)14-12 (2)14-12
Switching frequency in make/oreak operations
per hour (1/h}
Contactors without overload relay
duty AC-1 1/h 1000 1000 900 800 800 800 700 700
duty AC-2 1h 600 400 400 400 300 300 200 200
duty AC-3 1/ 1200 1000 1000 1000 700 700 500 500
duty AC-4 1/ 400 300 300 300 200 200 150 150
Contactors with overload relay (average value) 1/h 15 15 15 15 15 15 15 15
Approved by Contactor Type 3TF46 3TF47 3TF48 3TF50 3YF52 | 3TF54 3TF56 3TF68 |
o Continuous open A
Sy current enclosed A
and Rated output of 115V hp
N three-phase 230V hp
motors at 460 V hp
| 60 Hz (enclosed) 575V hp ]
Prescribed short-circuit
protection (approved)
Fuses
Class A ~
Circuit-breakers A f E !
@ EEMAC size
contactors Size 2 - 3 - 4 - 5 6
Starters Size 2 - 3 - 4 - 5 6
{= contactors +
overload relay enclosed) 1
Auxiliary contacts
@, W and @ ratings for auxiliary contacts
Contactors AC 600 V max 24V 120V 240V ‘ 480V 600V
3TF48 NEMA AB00 I |
3TF47 Switching A 10A 10A 55A L 25A 25A
3TF48 capacity AC-11
3TF50 T
3TF52 BC 600 V max. 24Y 150V 250V 300V | 800V
3TF54 NEMA P600 !
3TF56 Switching A 10A 16A 08A 05A | 0.18 A
3TF68 Capacity DC-11 |

O values in parentheses are obtained when an internal control wire is cut

—
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“

Technical Data
Contactor . Size
Type 3TF46 3TF47 3TF48 3TF50 3TF52 3TF54 3TF56 3TF68
Load rating of triple-pole AC contactors
AC1 duty, switching resistive load
Rated operational current /. /AC1 (at 55 °C) A 80 80 100 160 200 300 400 630
Ratings for three-phase loads®
pf 095 220V kW 30 30 38 61 76 114 152 240
380V kW 525 525 66 105 132 195 262 415
500V kW 67 67 86 138 173 260 345 545
660V KW 91 91 114 183 228 340 457 720
Min. conductor size at /, mm 25 25 35 70 95 185 240 2X185
AC2 and AC3 duty
Slip ring or squirrel-cage motors 220V kw 15 18.5 222 37 55 78 125 191
380V kw 22.5 315 38.5 58 90 135 215 330
500V KW 30 414 50.7 76.3 118 178 284 434
660 V KW 39 547 66.9 100 156 235 375 573
AC4 duty (contact life of approx. 200,000 make/break operations is designed for normal applications)
Rated operational current /. A 24 28 34 54 75 110 150 200
Rated powers of squirrel cage motors 220V kw 6.9 8.1 9.8 156 22 34 47 62
at50Hzand [, <6 X/, 380V kw 12 14 17 27 38 58 81 107
500 V kW 15.8 18.4 224 35 50 76 107 140
660 v Kw 208 243 29.5 46.9 66 100 140 186
Max. perm. rated operational current /, /AC4 at 380V A 45 63 75 110 170 250 400 630
Used as stator contactors for intermittent duty (AC2 duty)
Stator Current duty factor® 20% A 103 103 1563 245 308 462 617 975
40% A 98 122 185 245 367 490 775
80% A 87 87 108 176 218 327 436 690
80% A 80 80 100 160 200 300 400 630
Used as rotator contactors for intermittent duty
Rotor current duty factor® 10% A 163 163 293 395 560 769 1075 1820
4{ 4{ . 20% A 163 163 242 388 487 730 975 1540
L ‘ N\ -4 - ‘ 40% A 155 1585 193 308 387 580 775 1225
“ ) ﬁ‘: 60% A 138 138 173 275 345 517 689 1090
Lo ! 80% A 127 127 158 252 316 474 632 995
Used as rotor contactors for continuous duty A 127 127 158 252 316 474 632 995
Locked-rotor voltages starting \ 1500 1500 2000 2000 2000 2000 2000 2000
variable speed v 750 750 1000 1000 1000 1000 1000 1000
plugging \% 750 750 1000 1000 1000 1000 1000 1000
Permitted ratings of the contacts with DC
L o
DC1 duty, switching resistive load (=- < 1 ms)
Rated operationai current /, (at 55°C) 24V A 80 80 100 160 200 300 400
1 pole assembly 60V A 30 30 80 80 80 300 330
1oV A [} 6 12 18 18 33 33
220V A 1.2 1.2 25 3.4 3.4 38 3.8
440V A Q.48 0.48 Q0.8 0.8 0.8 0.9 0.9
600V A 0.35 0.35 0.48 a5 0.5 06 0.6
3 pole assemblies in series 24V A 80 80 100 160 200 300 400
60V A 80 80 100 160 200 300 400
110V A 80 80 100 160 200 300 400
220V A 80 80 100 160 200 300 400
440V A 3 3 115 1.5 11 11
600 V A 1 1 3.4 4 5.2 52
DC2 to DC5 duty, shunt and series motors (Lﬁ <15 ms)
Rated operational current /, (at 55°C) 24V A 5 5 6 16 16 35 35
1 pole assembly 60V A 2 2 3 7.5 7.2 11 11
110V A 0.75 Q.75 1.25 25 25 3 3
220V A 0.2 Q2 0.35 0.6 0.6 06 0.6
440V A 0.1 0.1 0.18 0.17 0.17 0.18 0.18
600V A 0.08 0.08 0.1 Q.12 0.0.12 0.125 0.125
3 pole assemblies in series 24V A 80 80 100 160 200 300 400
60V A 80 80 100 180 200 300 400
110V A 80 80 100 160 200 300 400
220V A 35 35 4 160 200 300 400
440 v A 0.6 0.6 08 1.4 1.4 1.4 1.4
600V A 0.35 0.35 0.45 0.75 075 Q.75 0.75
Permitted ratings of the when switching low-i {MKV) three-phase capacitors *
Ratings of single capacitors at 50 Hz and 220/230 v kvar 17 24 24 35 58 87 115 175
Derate 20% for 400 Hz applications. 380/400 V kvar 30 40 40 60 100 150 200 300
500V kvar 35 50 50 80 130 190 265 400
660 V kvar 30 40 40 60 100 150 200 300
Ratings of capacitor banks
(6 uH min. inductance between parallel capacitors)
at 50 Hz and 220/230 V kvar 17 24 24 30 40 66 85 145
380/400 V kvar 30 40 40 50 70 115 150 250
500V kvar 35 50 50 66 90 145 195 333
660 V kvar 30 40 40 50 70 115 150 250

* Contact life 0.1 million make/break operations

@ Industrial furnaces and electric heaters with resistance heating
for example (higher current during heat-up allowed for). The
values given apply to contactors without overload relays.

@ Duty factor in % =

On time

Tycle time X 100; cycle times up to 10 minutes.
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Troubleshooting

f

In the unlikely event that operating problems are encountered,
use the following troubleshooting chart to isolate the cause of
the problem and find the remedy. Ifthe corrective action given
in the chart fails to correct the difficulty, consult your field sales

representative.

The following information is required if it is necessary to write
Siemens relative to the equipment problem.

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

operations.

3. Duty cycle and any details of operation.

4. Length of time in service and approximate total number of

5.Voltage, current and frequency.

2. Nameplate data on contactor or controller.

6. Description of any problem.

7. Any other pertinent information, such as drawing, layoutand
schematic number.

Problem

Probable Causes

Corrective Action

Doors will not close or are out of
alignment.

Contactor will not close.

Contactor chatter or hum.

Contacts overheating.

Enclosure is not bolted down tightly on
perfectly level surface.

Enclosure sprung out of shape.

Door hinges not properly adjusted.

Control circuit or power fuse blown or
circuit breaker tripped.

Incoming power line not energized.

Magnet coil defective.

*Master relay (MR) defective.
Control power transformer defective.
Overload relay tripped or defective.

Missing jumpers, loose connections,
remote connections, etc.

Loose connection in control circuit.
*Defective master relay.

Defective coil.

Low control voltage.

Corroded or dirty magnet pole faces.
Loose connections.

Contacts not mating firmly.

Dirt or foreign matter on contact surface.

Contact tip eroded.

Using level, add shims as necessary
and tighten anchoring bolts.

Straighten or repair cubicle.

Remove door hinges. Add or sub-
tract shims as necessary.

Inspect fuses, replace if blown.
Reset circuit breaker.

Close feeder circuit breakers or tie
switch.

Check magnet operation, replace
coil as necessary.

Check and replace if defective.
Check and replace if necessary.
Check and replace if necessary.

Check wiring diagram carefully to
make sure that all external or alter-
nate connections have been made
satisfactorily. This is especially true
where remote protective or control
devices are used.

Tighten connections in control circuit.
Check relay, replace if necessary.
Check main coll, replace if necessary.
Check line voltage.

Clean or replace magnet assembly.
Tighten connections.

Check for weak or deformed contact
spring, replace if necessary.

Clean contacts.

Replace contacts.

*Not supplied on all starters.
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Troubleshooting

%

Problem

Probable Causes

Corrective Action

Overload relays trip during starting or
soon after motor is up to speed.

Overload relay trips during motor
operation.

Overload relay fails to trip on over-
load current,

Blowing of motor power fuses.

Motor overloaded.

Motor being started too frequently at
close intervals.

Excessive motor acceleration time.

Low line voltage.

Motor being overloaded.

Overload relay not adjusted to motor
capabilities or sized properly.

Incorrect relay/heater selection.

Relay tripping mechanism jammed.

Incorrect relay or relay set incorrectly.

*Current transformers with improper
ratio or with short-circuited secondary
terminals.

Short circuit on the load side of the
motor fuses.

Limit starting load and running load
to motor capabilities.

Jogging and starting operations must
be limited to capabilities of the motor
and control. Check starting limitations
in motor instruction manual before re-
peated starts.

The starting of high inertia loads may
not permit the use of standard over-
load relay application. Where accel-
erating time approaches 12 seconds
or more, special overload relay by-
pass devices and circuits would
usually be required. Contact Siemens
regarding such problems and supply
complete data on locked-rotor start-
ing current and total accelerating time
under maximum load contitions.

Line voltage should be maintained
between +10% of motor nameplate
voltage.

Reduce load or correct conditions
causing overload.

Adjust relay setting in accordance

with instructions for the overload relay.

Adjustment should correspond to
thermal rating of the motor, including
temperature rise, duty and service
factor. Replace overload if not sized

properly.

Select relay/heater in accordance with
instructions for overload relays.
Replace if necessary.

Replace relay.

Check relay selection and adjustment
per overload relay instructions.

Current transformers must have a
step-down ratio to correspond to full
load motor current and relay selection.
Protective jumpers may be provided
at current transformer secondary
terminals or on terminal block con-
nections to guard against open trans-
former secondary circuit, and jumpers
must be removed before placing
equipment in operation.

Use megger and other test instruments
to locate fault and correct.

*Not supplied on all starters.

38

A

o,



Troubleshooting

Problem

Probable Causes

Corrective Action

Blowing of motor power fuses. (cont.)

Blowing of primary control trans-
former fuses.

Blowing of secondary control trans-
former fuses.

Jogging or too frequent starting.

Fuses internally damaged because of
improper handling.

Shorted primary winding in control
transformer.

Fuse may be "open" due to rough hand-
ling before installing.

Secondary fuses not properly coordin-
ated.

Abnormal current or short circuit in
control.

On frequent starting, fuses accumu-
late abnormal heat and cool more
slowly than do overload relays. Since
fuses more closely follow cooling and
heating of motor windings, succes-
sive starting operations must be limited
to the safe capacity of the motor to
prevent fuse blowing from this cause.
Check size rating on fuse against
motor full load currents and service
factor.

Motor power fuses may be damaged,
dropped or roughly handled. Replace
with fuse of same type, rating and
voltage.

Replace or repair transformer.

Replace with fuse of same type, rat-
ing, and voltage.

Melting characteristics of secondary
fuse should not intersect melting
characteristic of primary fuse. Rating
of standard NEC fuse should not
exceed twice the secondary current
rating.

Check for faulty operation of long
wipe economizing contacts, if sup-
plied, shorted magnet coils, shorted
rectifiers, if supplied, grounds, loose
or bent connections, mechanical
binding in relay and contactor mech-
anisms, excessive operations and
incorrect secondary terminal
connections.
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Hazardous voltages.

Will cause death, serious personal injury or
equipment damage.

Always de-energize and ground the equipment before
maintenance.

Maintenance should be performed only by qualified personnel. The use of
unauthorized parts in the repair of the equipment or tampering by unqualified
personnel will result in dangerous conditions which will cause severe personal
injury or equipment damage. Follow al safety instructions contained herein.

IMPORTANT

The information contained herein is general in nature and not 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 changes in the specifications
shown herein or to make improvements at any time without notice or obligations.
Should a conflict arise between the general information contained in this
publication and the contents of drawings or supplementary material or both, the
latter shall take precedence.

QUALIFIED PERSON

For the purpose of this manual 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 qualifications:

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

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

{c) is trained in rendering first aid.

SUMMARY

These instructions do not purport to cover all details or variations in equipment, nor to provide for every possible
contingency to be met 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 sales office, listed on back of this instruction guide.

The contents of this instruction manual shall not become part of or modify any prior or existing agreement
commitment or relationship. The sales contract contains the entire obligation of Siemens Energy & Automation,
Inc. The warranty contained in the contract between the parties is the sole warranty of Siemens Energy &
Automation, Inc. Any statements contained herein do not create new warranties or modify the existing warranty.
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General Information

An Overview

Introduction - The most effective means for grouping low
voltage motor starters, associated control, and distribution
equipment is through the use of motor control centers. A
concept introduced almost 50 years ago, MCC's provide a
means of grouping motor starter units, feeder tap units, and
auxiliary controls in a common sheet steel enclosure. Motor
starters through NEMA Size 4 and all feeder disconnects
through 225 amperes are normally supplied with drawout
construction. Most devices within the MCC are powered from
a common horizontal bus and three phase bus risers. Large
starters and certain special units may have cable connections
to the horizontal bus in lieu of a vertical bus. Once installed in
its centralized operating plant location, supervision and moni-
toring can be performed safely and by a minimum number of
personnel.

Compact Components - Space-saving size of Siemens com-
ponents results in spacious unit layouts for ease of installation,
inspection and maintenance. Compactness also provides an
advantage for adding auxiliary devices.

Electrical and Mechanical Life - Contactor life expectancies
are among the longest in the industry and low coil power
consumption promises operating cost savings in all contactor
sizes.

NEMA Class 10 and Single Phase Protection - A unique
overload relay designed to trip in 10 seconds or less under
locked rotor conditions and less than 30 seconds under single
phase conditions is offered as standard.

NEMA Class 20 - A Class 20 overload relay with interchange-
able heater elements is offered as an alternative.

23251-93

Figure 1: The Siemens Motor Control Center

I-T-E® Electrical Products Molded Case Circuit Breakers -
State of the art"ET!" Circuit Breakers provide reliable protection
with combination interrupting ratings up to 100,000 amperes -
and without the use of fuses.

Spacious Wireway - A 40 square inch vertical wireway is one
of the largest in the industry; provides room for a large number
of control and power circuits. Horizontal wiring is accom-
plished through two oversize horizontal wireways. This design
makes cable routing, inspection and clamp-on current mea-
surements easier.

Precision Stab Design - Assures proper alignment and ex-
tended life operation.

Tubular Vertical Bus - Greater structural strength and in-
creased heat dissipation for longer life.

UL Listed Starters - Widest range of UL listing in the indus-
try—from NEMA Size 1 through NEMA Size 7.

ADANGER

Hazardous Voltage. Will cause severe personal
injury, death or property damage. Only
qualified personnel should work on or around
this equipment after becoming thoroughly
familiar with these publications and all
information contained in this instruction
manual.

Turn off power supplying this equipment before
any adjustments, servicing, wiring, parts
replacement, or before any actrequiring physical
contact with electrical working components of
this equipment is performed.

Qualified Person

A "Qualified Person" is familiar with the installation, construc-

tion and operation of this equipment. In addition, this person

has the following qualifications:

¢ Training and authorization to energize, de-energize, clear,
ground and tag circuits and equipment in accordance with
established safety practices.

¢ Training in the proper care and use of protective equipment
suchasrubber gloves, hardhat, safety glasses, face shields,
flash clothing, etc., in accordance with established safety
procedures.

Signal Words

The signal words 'Danger”, "Warning" and "Caution’ used in
this manual indicate the degree of hazard that may be encoun-
tered by the user. These words are defined as:

Danger = Indicates death, severe personal injury or prop-
erty damage will result if proper precautions are not taken.

Warning ~ Indicates death, severe personal injury or prop-
erty damage can result if proper precautions are not taken.

Caution = Indicates some personal injury or property dam-
age may result if proper precautions are not taken.
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General Information

Siemens Advanced Motor Master System (SAMMS¥)

The Siemens Advanced Motor Master System (SAMMS) is a
programmabile electronic device which replaces conventional
control relays and timers, push buttons, pilot lights and over-
load relays. It consists of a controller which mounts inthe MCC
unit, plus a hand-held communicator.

The SAMMS controller mounts in the MCC unit in the location
normally occupied by the pilot device panel. A three-phase
current transformer, usually located between the branch cir-
cuit protective device and the contactor, is used to monitor
motor current. The control power transformer supplied with
SAMMS-equipped starters contains an extra 12 volt second-
ary winding to supply power to the SAMMS.

The SAMMS was designed specifically for use in motor control
centers and similar applications and can be applied in NEMA
Size 1through Size 6 starters. It can be programmed to control
all common starter types, including across-the-line, reversing,
reduced voltage autotransformer, reduced voltage reactor,
two-speed, wye delta and part-winding. Programming of the
SAMMS control circuit logic is normally done at the factory to
the customer's specifications, but can be accomplished by the
user using an optional IBM PC-compatible software package.

The SAMMS front panel includes a keypad and indicating
lights which provide the user with local control and visual status
indication.

Overload protection provided by the SAMMS is based on an
advanced motor mode! which continuously calculates the
motor winding temperature as a function of the motor RMS
current. The motor model compares the calculated tempera-
ture against maximum permissible temperature, and trips the
motor off line if this value is exceeded. Selection of one of
twenty-two overload trip classes allows (for SAMMS 3) custom-
ized motor stall protection.

By utilizing the SAMMS hand-held communicator which in-
cludes a keypad, four digit numeric display and a cable which
plugsinto a receptacle on the frontofthe SAMMS, local display
of motor and control circuit data and setting of certain operat-
ing parameters are possible. The number of features which
can be accessed by the hand-held communicator depends on
the SAMMS model furnished.

SAMMS-1, designed for applications where trained mainte-
nance personnel are not available, or where motor loads are of
a non-critical nature, allows access to the following functions
using the hand-held communicator:

Function F-1. Displays the code number of the ladder
diagram of the control circuit currently programmed into the
SAMMS memory.

Function F-2. Displays the NEMA size of the starter.

Function F-3. Displays the NEMA size of the low speed
contactor in the case of a two-speed starter.

Function F-4. Allows the user to input the full load amps of the
motor, or the full load amps of the high speed winding in the
case of a two speed motor.

Function F-5. Allows the user to input the full load amps of the
low speed winding in the case of a two speed motor.

Function F-6. Allows the user to input the service factor of the
motor.

Function F-7. Allows the user to select Class 10 or Class 20
overload protection.

Function F-8. Allows the user to enable or disable automatic
reset after an overload trip.

Function F-9. Allows the user to enable or disable trip on
phase current unbalance.

Function F-10. Displays the time in seconds until reset is
allowed after overload trip occurs.

Function F-11. Allows the user to override the inhibit start
feature in the case of an emergency.
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SAMMS-2, designed for applications where trained mainte-
nance personnel are available to service the motors and driven
equipment, provides functions F-1 through F-11, plus the
following additional functions:

Function F-7. Provides selection between four overload trip
classes: b, 10, 15 and 20.

Function F-12. Ground fault on-off (optional on all three
SAMMS models).

Function F-13. Displays the selected value of a built-in start
delay timer.

Function F-14. Displays the selected value of a second built
-in timer. The function of the second timer is defined by the
control circuit programmed into the SAMMS. For example, it
can provide time delay for switching between high and low
speed for two speed controllers.

Function F-15. Displays the average phase current.

Function F-16. Displaysthe currentin amps seen by the motor
at the last trip.

Function F-17. Displays the unbalance current as a percent
of the full load current.

Function F-18. Displays the total elapsed running time on the
motor in tens of hours.

Function F-19. Displays total number of motor starts in tens of
starts.

Function F-20. Displays the total number of overload trips
which have occurred.

Function F-21. Resets functions F-18, F-19 and F-20 to zero.

Fhase
Unbalance

incomplete
Sequence

External
Tip

il

Test/Reset

23248-93

Figure 3: SAMMS Unit

SAMMS-3 is designed for use in critical process environments
where down time can result in great losses of production time
and/or process material. It provides all the functions of
SAMMS-1 and SAMMS-2, plus the following:

Function F-7. Provides selection between twenty-two over-
load trip classes, from 2 through 23.

Function F-16. Displays each of the individual phase cur-
rents, as well as the highest phase current.

Function F-22. Allows the user to select a process current
warning which will flash a warning if the motor current varies
from a preset level. The current level at which the warning is
given is adjustable from 0 to 100% of the motor full load amps.

Function F-23. Allows the user to enable or disable motor jam
protection.

Function F-24. Allows the user to choose either loss of load
warning or protection. Depending on the setting, the SAMMS
will either flash a warning or trip the motor off line if a sudden
loss of load occurs.

Function F-25. Displays the ratio of the calculated motor
winding insulation temperature to the normal motor winding
insulation temperature at full load current.

For additional information on operation and maintenance of the
SAMMS, refer to the SAMMS instruction manual.

23249-93

Figure 4: The SAMMS Hand Held Communicator.



Receiving and Handling

Receiving

Upon receipt of the motor control center, an immediate
inspection should be made for any damage which may have
occurred during shipment. The inspection should begin with
the packaging material and proceed to the equipment within.
Be sure to look for concealed damage and do not ciscard the
packaging material. If damage is found, note damage on "Bill
of Lading" prior to accepting receipt of the shipment, if
possible.

Note: The way visible shipping damage is treated by the
consignee prior to signing the delivery receipt can
determine the outcome of the damage claim to be filed.
Notificationtothe carrier within the 15 day limiton concealed
damage is essential if loss resulting from unsettled claims
is to be eliminated or minimized.

A claim should be immediately filed with the carrier, and
the Siemens sales office should be notified if damage or
loss is discovered. A description of the damage and as
much identification information as possible should
©accompany the claim.
L o |

Handling

The motor control centers are shipped in groups of one to four
vertical frames which are mounted on wooden shipping skids.
When single frames are shipped individually, each is addition-
ally mounted on a special pallet for further stability. Lifting
brackets are supplied for each shipping section. If the brack-
ets are shipped loose, assemble the brackets to the top
structural members of the control center as shown in Figure 5.
One bolt attaches the bracket to a 16 inch deep frame. The 20
inch deep frames require two bolts per bracket. Tighten 3/8"
hardware to 20 - 30 ft. Ibs.

’ AWARNING
I

Heavy Equipment. Canresultin death, severe
personal injury and/or substantial property
damage. Exercise extreme care when handling
the motor control center. A crane or hoist
should be used if at all possible.

I

1

Exercise all safety precautions outlined in the
following discussion.

The following precautions must be taken whenever moving an
MCC:

1. Handle the motor control center with care to avoid damage
to components and to the frame or its finish.

2. Handle the motor control center in an upright position only.
Motor control centers are normally front heavy and fre-
quently top heavy. Balance the load carefully and steady the
motor control center, as necessary, while moving. Some
motor control center interiors may contain heavy equipment,
such as transformers mounted within, that could be ad-
versely affected by tilting.

3. Know the capabilities of the moving means available to
handle the weight of the motor control center. Adequate
handling facilities should be available. The following table
gives the approximate weights of single vertical frames and
will be helpful in determining the required capacity of the
handling means. If a vertical frame contains power factor
correction capacitors, reactors, or a large transformer, suf-
ficient additional weight handling capacity must be allowed.

Table 1

FRAME WEIGHT o
20" W x 16" D Front Only 550 Ib.
20" W x 20" D Front Only 600 Ib.
20" W x 20" D Back-to-Back 850 Ib.
30" W x 20" D Front Only 850,

4. ltisrecommendedthat a crane or hoistbe used tohandle the
MCC if at all possible. If a crane or hoist is not available and
other handling means are necessary, extreme care must be
exercisedtoinsure that the equipmentis secured during the
movement and placement operations to prevent tipping and
falling. Jacks, prybars, dollies, roller lifts, and similar de-
vices all require supplemental blocking beneath the MCC
and restraints to prevent tipping. These devices are not
recommended due to the hazards implicit in their use.

The following precautions should be taken when moving an
MCC with a crane or hoist:

1. Selectrigging lengths to compensate for any unequal weight
distribution and to maintain the motor control center in an
upright position.

2. Donotallow the angle between the lifting cables and vertical
to exceed 45° as shown in Figure 5.

3. Do not pass ropes or cables through lifting brackets. Use
only slings with safety hooks or shackles.

4. Never lift an MCC above an area where personnel are
located.

The following precautions should be taken when moving an
MCC with a forklift;

1. Make sure the load is properly balanced on the forks.

2. Place protective material between the MCC and forklift to
prevent bending and scratching.

3. Securely strap the MCC to the forklift to prevent shifting or
tipping.

4. Excessive speeds and sudden starts, stops, and turns must
be avoided when handling the MCC.

5. Lift the MCC only high enough to clear obstructions on the
floor.

6. Take care to avoid collisions with structures, other equip-
ment, or personnel when moving the MCC.

7.Never lift an MCC above an area where personnel are
located.
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Receiving and Handling

The following precautions should be taken when moving an
MCC by rolling on pipes:

1.Use enough people and restraining devices o prevent
tipping.

2. The surface over which the MCC is rolled must be level,
clean and free of obstructions. NEVER ROLL AN MCC ON
AN INCLINED SURFACE.

3.1t should be recognized that rolling an MCC is especiaily
hazardous to fingers, hands, and feet and is susceptible to
tipping. Measures should be taken to eliminate these
hazards.

4. All pipes must be the same outside diameter and should
have no flat spots. Only steel pipe should be used for this
purpose.

Skid Removal

Skid removal should be performed just prior to final placement
of the control center and is achieved by first removing the
bottom horizontal wire space covers which allows access to
the skid lag bolts. Install the lifting brackets (see Figure 5) to
the top of the MCC (torque bolts to 20-30 ft. Ibs.) and attach the
craneriggingtothese brackets. Apply sufficienttensiononthe
rigging to remove all slack without lifting the equipment. This
is a recommended safety measure to reduce the possibility of
tipping. The lag bolts may now be removed, the MCC lifted, the
skids removed, the MCC lowered into place, and the anchor
bolts secured. The last operation should be performed with
adequate rigging tensionto preventtipping. After all additional
shipping sections are secured in a similar manner, sections
and bus bars should be joined in accordance with the instruc-
tions in the Installation section of this manual. Close doors and
reinstall covers as soon as possible to eliminate intrusion of dirt
and foreign materials into the MCC enclosure.

Storage

An indoor motor control center or separate unit, which is not
installed and energized immediately, should be stored in a
clean dry space where a uniform temperature prevents con-
densation. Preferably, it should be stored in a heated building,
with adequate air circulation and protected from dirtand water.
Motor control centers and units should be stored where they
are not subject to mechanical damage.

If the motor control center is to be stored for any length of time,
prior to installation, restore the packing for protection during
that period. Where conditions permit, leave the packing intact
until the motor control center or sections are at their final
installation position. If the packing is removed, cover the top
and openings of the equipment during the construction period
to protect them against dust and debris.

An indoor motor control center that must be stored outdoors
should be securely covered for protection from weather con-
ditions and dirt. Temporary electrical heating should be
installed to prevent condensation; approximately 150 watts
per section is adequate for the average motor control center's
size and environment. All loose packing or flammable materi-
als should be removed before energizing space heaters.

An unenergized outdoor motor control center should be kept
dryinternally by installing temporary heating (see above), or by
energizing optional self-contained space heaters.

Any scratches or gouges suffered from shipping or handling
should be touched up with a can of spray paint to prevent
rusting.



Installation

Operating Environment

The motor control center conforms with the provisions of NEMA
Standard ICS1 - 108, Altitude Class 2KM which defines the usual
service condition for electromagnetic control. It is designed for
indoor use where the temperature inside the control center is
higher than the ambient temperature. The control center is
capable of carrying its rated load when the ambient temperature
does not exceed 40° C and the altitude does not exceed 6600
feet above sea level. Where unusual service conditions exist or
where temperature or altitude limitations are exceeded, the
control center construction, ratings, or protection may require
alteration. Some examples of unusual service conditions are
excessive moisture, vibration, or dust.

Site Preparation

Installation shall be in accordance with the National Electrical
Code, ANSI and NFPA 70 Standards. Unless the motor control
center 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 or tilting, or other unusual operating condi-
tions.

The motor control center should be installed in a clean dry
heated place with good ventilation and it should be readily
accessible for scheduled maintenance. A flat, level concrete
surface should be prepared for the mounting site. If the
mounting site is not flat and level, the motor control center must
be shimmed where necessary to prevent distortion of the
structure.

All conduit entering from the bottom should be in place and
stubbed up about two inches above the finished floor level
before installing the control center. Refer to the MCC lead
sheet plan view located in the information packet for specific
conduit area dimensions.

MCC SHIPPING SECTION
Al

ADJACENT
SHIPPING SECTION

"g—;?g- SECTION E-E
e

i ]
—1— DIM. OF STRUCTURE A B C
C I ‘ 20 WIDE X 20 DEEP 20 IN. | 19IN. | 15.62
L . 30 WIDE X 20 DEEP 30IN. | 291IN. | 15.62 LENGTH (IN.) D

| 20 WIDE X 16.25 DEEP | 20IN. | 19IN. | 11.87 MTG. WITHOUT
IL j 30WIDE X 16.25 DEEP | 30IN.| 29IN.{ 11.87 SILL CHANNEL { 2-1/4 IN.

SINGLE STRUCTURE
‘ MCC
|

L
Figure 6: MCC Anchor Bolt Location (without sill channels)




Installation

Mounting

Motor control centers may be mounted by many different
fastening systems including true drop in, cast in place,
powder actuated, or threaded insert fasteners. See Figures
6 and 7 for anchor bolt locations. The boit pattern is depen-
dent on frame width, depth, location in the line-up and
whether or not sill channeis are furnished. A floor plan draw-
ing located in the print pocket details the anchor bolt loca-
tions. The coordination between bolts and the MCC should
be verified prior to attempting instaliation. Expandable
inserts in predrilled holes or imbedded “L." bolts are recom-
mended. Wooden plugs driven into holes in masonry or con-
crete are not recommended for anchoring inserts and
should never be used. The bolt size must be 3/8".

Welding the steel base or sill channels to a steel floor plate
is an alternate mounting method. See Figure 8 for details.
Consult factory for installations in areas subject to seismic
activity. Grouting the sili channels as indicated in Figure 9 is
another method of fastening. This method requires the foun-
dation to be grooved as shown to accept the sill channels.

The sill end covers must be removed prior to placing the
MCC into the grooves. The actual groove dimensions must
be coordinated with the floor plan layout on the lead sheet
included in the motor control center information packet.

If the control center is located on structural steel platforms
over grids, it is recommended that the center be modified
with bottom plates. Channel sill end covers are supplied with
those control centers which employ sill channels to cover
the openings at the ends of the center if the channels are
above grade.

Top and Bottom Covers

Top covers are provided on all motor control centers as inte-
gral part of the enclosure. Bottom covers are supplied on
certain types of construction such as NEMA 12. These cov-
ers should be removed only for the purpose of piercing
holes for conduit or wire entry and must be immediately
replaced to reduce the possibility that falling material, tools,
or personnel could unintentionally contact the bus system or
other live parts.

MCC SHIPPING SECTION
—_— e — i — e — - A -
I

S Vs

ADJACENT
SHIPPING SECTION

SINGLE STRUCTURE MCC

- SECTION E-E
P——— _'Q_T_ _ q
[ 212 | DIM. OF STRUCTURE A B o]
c l 20 WIDE X 20 DEEP 20IN. ] 10IN. f15.76
30 WIDE X 20 DEEP 30IN. | 15IN. [ 15.76
1 20 WIDE X 16.25 DEEP | 20IN.] 101IN.]12.00 LS?(?T\:{WQ:-E") D
\ .
) 212 30WIDE X 16,25 DEEP | 30IN.] 15IN. ] 12.00 SILL CHANNEL | 2-1/4 IN.
— - 3_‘:. [
- —- _J

Figure 7: MCC Anchor Bolt Location (with sill channels)
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Installation

NOTE:
A
1 4 /1\ WHEN SILL CHANNELS
- - -- > ARE USED, NO WELDS
A —ad T REQ'D FOR END OF UNIT.
(TYPICAL (4) PLACES)
: ! ! | BOTTOM FILLER
|
MCC FRAME
L J
3 -— - - STEEL
T3t o b6 FLOOR PLATE
| TYP. (4) CORNERS TYP. (4) PLACES
|
SECTION A-A

Figure 8: Welded Installation
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Figure 9: Grouting Method of Fastening Motor Control Center
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Installation

Installation of Seismic Qualified Structures

Special installation arrangements are required for seismic
qualified structures. Specific mounting procedures specified
on the contract drawings or motor control center lead sheet
must be explicitly followed to maintain the seismic withstand
rating. Removal or rearrangement of frames may void the
control center seismic qualification.

Joining Shipping Sections

Shipping sections consist of up to four vertical frames shipped
as a single unit. It is often necessary to join two or more
shipping sections at the job site. All necessary electrical and
structural joining components are provided and the following
procedures are recommended.

1. Position the first shipping section into place on the founda-
tion and level.

2. Remove the front horizontal bus barrier and the side sheet
from the end(s) to be joined. If the rear is accessible, the
back cover plates should be removed from the two mating
frames.

3. Position the second shipping section on the foundation
adjacenttothefirstandlevelit. The horizontal bus should be
inspected for proper positioning and alignment at this time.

4. Connect the shipping sections together by positioning the
structure joining clips over the adjacent corner posts above
and below the interframe barrier as shown in Figure 10A.
Secure each clip with four self tapping screws, two on each
side.

NOTE: CLIPS ARE ABOVE AND BELOW THE
INTER-UNIT BARRIER IF USED, THE BARRIER
IS 69 INCHES HIGH.

VAN
\

Corner
©) Channel

Clip

Figure 10A: Structural Joining of Shipping Sections
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5. Assemble the bus bar links to join the horizontal power bus
and neutral bus, if supplied, in the two shipping sections as
shown in Figure 10C. The horizontal and neutral buses may
differ in size, material, or plating, therefore, the links must be
matched to the proper bars. All links and associated
mounting hardware are provided with the motor control
center.

6. Torque all bus connections to 40-50 ft. Ibs.

7. If the motor control center has interwiring, connect the inter-
unit wiring terminal blocks between shipping sections.

8. Join the ground bus between the two adjacent sections, if
supplied. The Ground Bus Section in this manual details this
procedure.

9. Ifthere are other shipping sectionsto be joined, repeat steps
1 through 8 above.

10. Secure the motor control center to the foundation.

11.NEMA 3R enclosure sections should be securely joined
and sealed to prohibit intrusion of dust and moisture.

Ground Bus

All hardware and links are supplied for joining the ground bus
between two shipping sections. This joining may be accom-
plished by loosening the screw securing the connection link so
that the link pivots freely. Remove the screw securing the
ground bus in the adjacent frame to which the link will attach.
Pivot the free end of the link such that the hole is aligned with
the bolt, thenreassemble the screw andlinkassembly. Tighten
hardware. See Figure 10B.

GROUND
BUS

SPLICE
LINK

Figure 10B: Joining Shipping Secﬁons; Girdund BQJ
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SPLICE LINK
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Eghre 10C: Joining Shipping Sections, Horizontal Power Bus
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Installation

Incoming Power Connections

NOTE: Remove top covers before cutting holes for conduit
to prevent metal chips from falling into the motor control
center.

Conduits should be carefully installed to prevent moisture or
water from entering and accumulating withinthe enclosure. All
conduits (including stubs) should be bonded to the motor
control center. After all shipping sections are in place, leveled
and joined together into a single motor control center, cables
may be pulled and top entry conduit may be installed. Bottom
entry conduit will have been stubbed through the floor at the
proper locations prior to placement of the motor control center.
The incoming source cables may be connected at this time,
however, the power source disconnecting means mustremain
open and locked out until all wiring is completed and the entire
system has been checked out. Care must be exercised to
make sure that the lugs which have been provided are suitable
for use with the type of cables being installed in the motor
control center. If crimp lugs are supplied, use only the

crimping tool recommended by the lug manufacturer. Care
should be exercised in stripping insulation from the conduc-
tors to prevent nicking the conductor. For aluminum, clean all
oxide fromthe stripped portion and apply inhibiting compound
at once. Tighten all screw lugs and bolted electrical connec-
tions to the specified torque listed in the table in the mainte-
nance section of this instruction manual.

To minimize the length of unsupported cable, the shortest,
most direct routing should be chosen. However, the largest
practical bending radii should be maintained to avoid damag-
ing the insulation and to avoid causing terminals to loosen. All
cables entering the motor control center must be adequately
supported and restrained to withstand the maximum fault
current capable of being delivered by the source. The recom-
mended distances between straps for 80 pound rated strap is
6 inches for 25 KA bracing, 4 inches for 42 KA bracing and 3
inches for 65 KA bracing. Using a strap rated less than 80
pounds will require the spacing distances to be reduced. For
100 KA bracing, cables must be supported in accordance with
the special instructions provided with the motor control center.
Typical incoming line arrangements are shown in Figures 11
through 16.

Incoming Cable Spaces, Wiring Troughs and Wiring Terminations

The National Electrical Code establishes very specific guidelines for minimum cable bending space within motor control centers. In
particular, Article 373-6 of the NEC details these requirements. Figures 11 through 16 describe the most common arrangements
for terminating main incoming power cables to the motor control center. Consult the factory for incoming line compartment braced
for 100,000 amperes short circuit. The following table summarizes these and other standard termination schemes.

Table 2
Figure Top or Bottom
No. Description of Incoming Service | incoming Section | Cable Entry | Space Requirements Comments
Top-Directly on . .
14 <350 MCM One per Phase Main Bus Either None See Figure 14
: Top Wireway Plus 12" .
11,12 | <600 MCM One or Two per Phase Top Either or 18" See Figures 11 and 12
. .« | Parallel Incoming Lines
) <600 MCM ;E;esee or Four per Top Either Top Wérre;/\/8z%yXP2lus 12 at Top of Adjacent
Vertical Sections
- 750 MCM One or Two per Phase Jop Either Top Wireway Plus 36"
<500 MCM One or Two per Phase Bottom Bottom Bottom V\Qr;way plus 6(S)geA F’}Agi);gn 1u3m
13 B Wi | A Maxi
<750 MCM One or Two per Phase Bottom Bottom ottom Wireway plus 600 A Maximum
24 See Figure 13
- <750 MCM Top or Bottom Either Consult Factory Consult Factory
<500 MCM One or Two per Phase See
15 <750 MCM One per Phase to Top Top . See Figure 16
Main Breaker Breaker/Disconnect
<500 MCM One to Four per Phase See .
16 <750 M%Ahgir?gereezﬁrefhase to Top Top Breaker/Disconnect See Figure 16
- Cable Fee%to Incoming Line Full Height Either Full Structure 30" Wide Structure
eactor
- Busway Top or Bottom Either Consult Factory Consult Factory

Siemens Motor Control Centers are equipped with a 9" high, full-width horizontal wireway in both the top and bottom of each structure. A separate

vertical wireway connects the top and bottom wiring areas in each vertical section. This wireway is 5" wide by 8" deep (40 square inches).

14
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Installation

Main Lugs at Top with Top Cable Entry

Can accommodate up to two 600 MCM cables per phase
when using Siemens’ standard mechanical lugs. (Compression
lugs require extra vertical space or the addition of a top nut).
Requires a total height of 21" (9" top wireway, plus 12" of unit
mounting space).

Main Lugs at Bottom with Bottom Cable Entry

Lugs are bolted directly to the bottom of the vertical bus. Can
accommodate up to two 500 MCM per phase in 21" high
compartment (9" high bottom wireway plus 12" of unitmounting
space). Can accommodate up to two 750 MCM per phase in
33" high compartment (9" + 24").

Cable Connections

INCOMING

@/ CABLE

Cable Connections

TOP

r.',"/
MAIN
LUGS
Ly
INCOMING |_— VERTICAL BUS
CABLE \
BOTTOM
Figure 11 Figure 13

Main Lugs at Top with Bottom Cable Entry

Can accommodate up to two 250 MCM or one 500 MCM cable
per phase in the standard 21" height (9" top wireway, plus 12"
of unit mounting space). Can accommodate up to two 600
MCM cables per phase in a 27" high compartment (9" + 18").

Main Lugs at Top with Top or Bottom Cable Entry

In this arrangement the lugs mount directly on the horizontal
bus, thus eliminating the need to use unit mounting space. The
limitation here is one 350 MCM cable per phase and rear or
side accessibility.

Cable Connections

~ INCOMING
CABLE
MAIN /
LUGS
Figure 12

Cable Connections (Rear View)

[———_MAIN
INCOMING LUGS
CABLE —™
Figure 14
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Main Disconnect with Bottom Cable Entry

TOP

INCOMING
CABLE

e

MAIN
DISCONNECT

Figure 15

Main Disconnect with Top Cable Entry

TOP

INCOMING
| CABLE

MAIN
DISCONNECT «__

Figure 16

Load and Control Wiring

All interconnections between devices within each control unit
are prewired at the factory. Field wiring to each control unit
should be made in accordance with the wiring diagram indi-
cated on the lead sheet for that particular unit. The lead sheet
and wiring diagrams are included in the information packet.
When wiring or performing any maintenance on drawout units,
disengage the stabs by withdrawing the unit. Refer to pages
18and 19, "Drawout Unit Removal', Steps 1 through 10. Wiring
done with the pan in this position will ensure adequate cable
slack to altow unit withdrawal to the same position when future
maintenance is required. Always use stranded wire.

The vertical wiring between control units or between a control
unit and conduit should be pulled through the wiring space on
the right side of the frame. These wires should then be tied or
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lacedtogether and the resulting bundle then securely fastened
to the wire supports. Connections between a front mounted
control unit and a rear mounted control unit in a back-to-back
control center should be made at the bottom of the frame.
Interconnecting wiring between control units mounted on the
same side of the MCC should be routed through the top
horizontal wire space.

Installation and wiring must be in accordance with NFPA-70,
ANSI, the National Electrical Code and any other applicable
regional codes or regulations.

NEMA Type A Wiring

Motor control centers with NEMA Type A wiring do not include
terminal blocks. See Figure 17. All field wiring, both power
and control, should be connected directly to the individual
components.

NEMA Type B Wiring

Motor control center units with NEMA Type B wiring are
equipped with control terminal blocks to which the factory
wiring is connected. Figure 18 depicts this wiring which adds
terminal blocks mounted on the pan top for outgoing connec-
tions.

NEMA Type C Wiring

Figure 19 shows a motor control center equipped with NEMA
Type C wiring which includes all the features described for
NEMA Type B wiring in addition to master terminal blocks
located at either the top or bottom of the vertical frames. Motor
control center units are factory wired to their master terminal
blocks.

The motor control center lead sheet, located in the information
packet, indicates the type of wiring provided for this installa-
tion.

NOTE: Six 12 inch drawout assembly module spaces per
frame are available in the front, five inthe rear, with the rear side
tracks set an inch higher than the front to prevent stab assem-
bly interference on the vertical bus. Drawout assemblies may
be mounted on either the front or rear, but there will be a phase
reversal when mounted on the rear. This should be taken into
consideration when terminating motor cables.

\/’/' |
Figure 17: NEMA Class 1, Type A Wired Unit
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Field Additions

Field additions may be made to the control center if the current
rating of the main or vertical bus is not exceeded. The
preparation of the floor and conduit is the same as in a new
installation. Any new shipping section will contain all of the
necessary hardware and bus connecting links. De-energize
the existing motor control center and remove the end side
sheet from the new and existing vertical frames which are to be
joined. After joining the structures per the instructions in the
installation section of this manual, perform the pre-energization
checks outlined in the operation section of this instruction
manual.

Additions to motor control centers fall into two general catego-
ries: additions of frames and additions or replacement of
drawout units. The addition of frames is similar to the instalia-
tion of control centers which have been shipped in several
sections. When mounting methods or models of new and
existing sections differ, care must be exercised to ensure
proper alignment of horizontal bus. The new frames are then
treated the same as in a new installation. This is discussed in
detail in the Joining Shipping Sections portion of this manual.

A special splice bar is provided for the ground bus when
connectingto a Valuel ine motor control center. See Figure 20
for details.

Figure 18: NEMA Class 1, Type B Wired Unit

Figure 19: NEMA Class 1, Type C Motor Control Center

Section A-A
Mate Model “B” to “A”

Torque

O

20-30 ft. Ibs.

/\

Casting
(Model “A”)
Value Line Mark 2

Bolted Frame
(Model “B”)

Figure 20: Ground Bus Splicing of New Motor Control Center to Valueline Mark 2 (Model A).
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The following sequences should be followed when removing a ADANGER

drawout unit: Hazardous Voltage. Will cause death, serious
. . . . ersonal injury, or rty damage. |
1. Turn unit off using STOP button or selector switch (if sup- P iury, or property 9 ‘

plied). Energized vertical bus may be partially exposed

through the access hole in the barrier when the

2.Push the disconnect operating handle down to the OFF unit is not fully inserted. Use extreme caution
position. when performing any wiring or maintenance with |

the unit withdrawn. ‘
3. Turn the quarter turn door fasteners 90° with a screwdriver J
and open the door.

6. Separate pull apart terminals, or disconnect wires from
terminal blocks. Tag and secure disconnected wires within
the motor control center wireway. To separate pull apart
terminal blocks, insert a flat head screw driver under locking
tab and push non-stationary portion of the terminal block

5. Grasp the racking cam handle and pull the unit out approxi- toward the rear as shown in Figure 22A.
mately 1 more inches. Now push the handle back toward
the unit until it stops. The unit may be locked out in this
position by inserting a padlock in the handle as shown in
Figure 21B. 8. The drawout unit may now be easily pulled from the frame.

4. Grasp the handle on the racking cam located on the top of
the unit and pull out, rotating the cam until it stops (approxi-
mately 90°). This will withdraw the unit far enough to
separate the stabs from the vertical bus (Figure 21A).

7. Liftand hold non-stationary portion of terminal blocks up and
over fixed portion, as shown in Figure 22B.

1

YyvryveNERYY

29711-03

| -

Figure 21A: Draw-QOut Unit (Pan Assembly) Removal

22714-93

L7 22710-93

Figure 21B: Operating Handle in the "OFF" Position Figure 22B: Move Non-Stationary Portion Over Fixed Portion.
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9.1f so equipped, the drawout unit pilot device panel (or
SAMMS panel) may be released by loosening the captive
screw afewturns, then swinging the panel to the right to gain
access to components mounted behind it. Once the panel
is opened to approximately 135°, a detent will hold it in
position. To release the detent, lift the panel slightly allowing
it to reclose.

10. The drawout unit should be protected from abuse, dust,
and moisture while it is out of the motor control center.

Drawout Unit Addition

Drawout units may easily be added to the Siemens Motor
Control Center tofill blank spaces. Each unit comes complete
with horizontal support barrier, door, and hinges. The following
is the installation procedure for these units.

1. Remove the cover(s) over the blank section(s) equal to the
drawout unit height. (Steps A and B, Figure 23).

2. Horizontal drawout unit barriers are installed by sliding the
rear tabs into mating slots in the vertical barriers and fasten-
ing the front into place with two self-tapping screws in the
predrilled vertical channels (see Figure 2). (Step C, Figure
23).

3. Use the new door as a template to locate the positions of the
hinges. Self-tapping screws in predrilled holes are used to
bolt the hinges to the left hand corner channels. Remove or
relocate any excess hinges left from the removal of the
covers performed in Step 1 above. (Step D, Figure 23).

4. Remove the vertical bus barrier insert at the appropriate
location for stab engagement.

5. Push the disconnecting means operating handle to the OFF
position.

6. Close the racking handle and install the drawout unitonto the
slide rails and push in until it stops. The unit may then be
padlocked in this disengaged position.

7.Connect all power cables and control wires in agreement
with unit wiring diagram and the instructions detailed in the
Incoming Power and Load and Control Wiring sections of
this manual.

8. Perform pre-energization checks outlined in Operation sec-
tion of this manual.

ADANGER

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

Energized vertical bus may be partially exposed
through the access hole in the barrier when the
unit is not fully inserted. Use extreme caution
when performing any wiring or maintenance with
the unit withdrawn.

|

9, Remove the padlock installed in Step 6 above. Pull the
racking handle out until it stops, then push the unit inward
until it engages the pin located on the underside of the
horizontal unit barrier.

10. Rack the unit onto the vertical bus by pushing the racking
handle to the left and inward as far as it will go.

11. Close the door and secure it with the quarter turn fasteners.

12. Move the handle to the ON position. The control unitis now
ready for operation.

13. Repeat Steps 1through 12 for each additional new drawout
unit to be added.
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REMOVE HINGES

RELOCATE HINGES

Figure 23: Draw-Out Unit Addition
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Pre-Energization Checks
After installation, field addition, or maintenance, perform the
following checks before energizing equipment:

1.

Compare all circuits for agreement with the wiring diagrams
which are provided with the motor control center. Be sure
that each motor is connected to its intended starter.

.Check all connections for proper torque and be sure that

inserts or automatic shutters are installed in all exposed
openings in the vertical bus barriers.

. Inspect the motor control center for accumulation of dust or

dirt. if required, clean the MCC as explained in the Mainte-
nance section of this manual.

. Test the motor control center power circuit for possible short

circuits and grounds. A dielectric test at 2 times the nominal
system voltage plus 1000 volts applied for one minute
between phases and from all phases to ground is the
preferred method. The maximum allowable leakage current
is 1.5mA per 1000 test volts applied. If a high-pot tester is
not available, then a megger test using a 500 or 1000 volt
megger is a suitable second choice. The minimum allow-
able resistance measured from phase to phase and from
phase to ground is one megohm. Be sure to disconnect any
contro! devices, control power transformer, etc., from the
circuit which could be damaged by the test voltage.

L

5.

ADANGER

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

| Dielectric or megger testing should only be
conducted by qualified personnel. Refer to test
device instructions for safety instructions.

Manually exercise all switches, circuit breakers, contactors,
magnetic devices, and other operating mechanisms several
times to make certain they are properly aligned and operate
freely. Some contactors are shipped with taped arc chutes
or restraining devices to minimize vibration effects during
shipment. Be sure that all such restraints have been re-
moved. None of these devices must ever be blocked in the
ON position. Check all electrical interlocks for proper
contact operation. Check all mechanical interlocks for
proper freedom and operation.

.Some arc chutes are shipped separately packaged to

reduce shipping damage. Make sure that all arc chutes are
properly installed and secured on all contactors, relays or
switches.

ADANGER

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

Never operate any contactor, relay or switch
unless its arc chute or cover is properly installed
and secured and undamaged.

7.

Check all timers for proper interval setting and contact
operation.

8.Check overload relay trip setting and or heater size and

verify that they are adjusted per the instructions given for the
overload relay in this instruction manual.

9. Check all power circuit fuses and control fuses to verify that

they are sized in accordance with the National Electrical
Code application requirements. Class K-9 and H fuses are
not recommended.

10. Current transformers to which customer devices will be

connected, are shipped with their secondaries shorted. All

ADANGER
‘ Explosive Hazard. Installation of fuses of

insufficientinterruptionrating will cause death, !
serious personal injury or property damage.

To ensure proper coordination and sufficient
capacity to interrupt the available fault current,
always install replacement fuses with UL class,
continuous current rating, type, and interrupting
capacity identical to the original. NEVER defeat
rejection mechanisms which are provided to
preventthe installation of the wrong type of fuses.

shorting devices should be removed when the secondary
connections to these transformers are completed. Make
sure that the current transformer secondary is complete.
Current transformers must not be energized with their sec-
ondaries open circuited.

11. Check all devices for missing or broken parts, proper

spring tension, free movement, rusting or corrosion, dirt,
and excessive wear. Make all necessary repairs.

12.Check allelectrical relays, meters, and instruments to verify

that connections are made properly and that the devices
function properly. Verify that adjustable voltage and
current trip mechanisms are set to the proper values.

13. Make sure that no fuses, overload relays, incomplete

sequence relays, shunt trips, ground fault protection as-
semblies, electrical interlocks, or trip contacts from any of
these devices are strapped, bypassed, or defeated in any
manner.

14, Turn all circuit breakers and fusible switches to the OFF

position.

15. Make sure thatall barriers, braces, and shields are installed

in the eguipment as intended. If vertical bus isolation
barriers are supplied, make sure that they are all properly
seated between the vertical bus supports.

16. Check the integrity of all bus mounting means and cable

connections to the bus. Make certain that field wiring is
clear of line bus and physically secured to withstand the
effects of the largest fault current which the supply system
is capable of delivering. Make sure that control wires or
power cables are not touching the power bus.

17. Verify that all ground connections have been properly

made. The sections of the motor control center which were
shipped separately must be connected in such a way to
assure a continuous grounding path.
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18. Install covers, install units, close and secure doors, make
certain that no wires are pinched and that all enclosure
parts are properly aligned and secured.

19. Make sure the door interlocks on all disconnect operators
are properly adjusted and secured. If adjustment is
required, use the procedure explained in the Maintenance
section of this instruction manual.

20. Disconnect any safety grounds which have been con-
nected to the power bus.

Energizing Equipment

AWARNING

Hazardous Voltage. Failure to check out this
equipment prior to energization can cause
death, serious personal injury or equipment
damage.

Allpre-energized checks outlinedinthisinstruction
manual must be performed before the equipment
isenergized. Thisequipmentshould beenergized
by QUALIFIED PERSONNEL only. i

1.In order to minimize risk of injury or damage, or both, there
should be no load on the motor control center when it is
energized. Turn off all of the downstream loads, including
those such as distribution equipment and other devices
which are remote from the motor control center.

2. The equipment should be energized in sequence by starting
at the source end of the system and working towards the
load end. In other words, energize the main devices, then
the feeder devices, and then the branch-circuit devices.
With barriers (if applicable} in place, and unit doors closed
and latched, turn the devices on with a firm positive motion.
Protective devices that are not quick-acting should not be
"feased" into the closed position.

3. After all disconnect devices have been closed, loads such
as lighting circuits, starters, contactors, heaters, and mo-
tors, may be turned on to verify that the system operates as
intended.
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Permissible Loading of Motor Control Centers

1. For motor control centers without main overcurrent protec-
tive devices, the total continuous load current through the
horizontal bus should not exceed the current rating of the
motor control center.

2.For motor control centers with a single main overcurrent
protective device, the total continuous load current on the
protective device should not exceed 80 percent of its am-
pere rating unless the device is rated to carry 100 percent of
its ampere rating, in an enclosure.

3. For motor control centers with multiple main overcurrent
protective devices, the total continuous current through the
horizontal bus should not exceed the current rating of the
motor control center. The total continuous load current on
each overcurrent protective device should not exceed 80
percent of its ampere rating unless the device is rated to
carry 100 percent of its ampere rating, in an enclosure.

4. For branch-circuit overcurrent protective devices in a motor
control center, the total continuous load current on the
protective device should not exceed 80 percent of its am-
pere rating unless the device is rated to carry 100 percent of
its ampere rating, in an enclosure.

5. Unless a current limiting means is used in a series combina-
tion, the maximum short-circuit current rating of the entire
motor control center is the smallest of the following:

a. the rating of the bus structure, or
b. the lowest rating of the mator control units, or
c. the lowest rating of the feeder units.

This motor control center rating is clearly indicated on the lead

sheet located in the information packet.



Maintenance

ADANGER

Hazardous Voltage. Will cause death, serious
personal injury or equipment damage.

1) Disconnect and lock-out incoming power and
control voltage sources before beginning work on
this or any other electrical eguipment.

2) Check all power and control circuit terminals
with a voltmeter to make certain that the equipment
is totally de-energized.

3) Ensure that only QUALIFIED PERSONNEL be
instructed and authorized to use the defeater
mechanism to gain access to an energized
compartment.

4) Never attempt to withdraw a drawout unit or
disconnect any terminations when the defeater
mechanism has beenused toopenacompartment
door.

it is recommended that a safety ground be
connected to the power bus after the system has
been de-energized, and prior to working on the
equipment. Follow the procedure outlined in the
PRE-ENERGIZATION CHECK section of this
manual before power is restored.

For the safety of maintenance personnel as well as others who
might be exposed to hazards associated with maintenance
activities, the safety related work practices of NFPA 70E, part
11, should always be followed when working on electrical
equipment. Maintenance personnel should be trained in the
safety practices, procedures and requirements that pertain to
their respective job assignments. This manual should be
reviewed and retained in a location readily accessible for
reference during maintenance of this equipment.

The customer must establish a periodic maintenance program
to ensure trouble-free and safe operation. The frequency of
inspection, periodic cleaning, and preventive maintenance
schedule will depend upon the operation conditions. NFPA
Publication 70B, "Electrical Equipment Maintenance" may be
used as a guide to establish such a program. A preventive
maintenance program is not intended to cover recondi-
tioning or major repair, but should be designed to reveal,
if possible, the need for such actions in time to prevent
malfunctions during operation. The following items should
be included in any maintenance checklist. For more details
read the succeeding pages.

General Inspection of the MCC
Periodic Cleaning

Tightening Torques

Stab Fingers and Vertical Bus
Circuit Breaker/Disconnect Operator
Mechanical Interlocks

A specific checklist of routine preventative maintenance re-
quirements is recommended for each item of equipment, as
well as a log book to record the maintenance history.

General Inspection of the MCC

1. Carefully inspect the doors, enclosure sides and deadfront
surfaces over all units for excessive heat. As a generalrule,
temperature which the palm of the hand cannot stand for
about 3 seconds may indicate trouble. Infra-red heat detec-
tors are available for the purpose of detecting heat prob-
lems.

2. Inspect the motor control center a minimum of once each
year, or more often as deemed necessary. Look for any
moisture or signs of previous wetness or dripping inside the
MCC. Look for any accumulation of dust or dirt. Clean as
explained in the Periodic Cleaning section.

3.Loose electrical connections can cause overheating that
can lead to equipment malfunction or failure. Loose bonding
or grounding can compromise safety and/or function. Ter-
minal screws, lugs, bus connections, bonding and ground-
ing connections should be inspected for tightness and
retightened securely as required. Recommended tighten-
ing torques are shown in the Recommended Tightening
Torque section of this manual. Fuse clips should be checked
for signs of overheating, looseness, or inadequate spring
pressure, and replaced if necessary. Allterminals, connec-
tions, and conductors should be examined for evidence of
overheating, corrosion, or pitting. Any parts found to be
damaged should be replaced, using parts supplied or
recommended by Siemens. Evidence of overheating may
include discolored conductors, terminals or parts; or melted,
charred or burned insulation.

4. Examine insulation on conductors for overheating or chafing
against metal edges that could progress into an insulation
failure. Any damaged conductors should be replaced.
Replacement conductors should be rerouted, braced or
shielded if needed to avoid similar damage in future opera-
tion. Temporary wiring should be removed or replaced by
permanent wiring.

5. Operate each switch or circuit breaker several times to
insure that all mechanisms are free and in proper working
order. Check the operation of the mechanical safety inter-
locks provided with the operator (see section on Circuit
Breaker/Disconnect Operator). Never attempt to operate a
switch or circuit breaker by use of excessive force.

6. Visually inspect instruments and pilot lights. Replace defec-
tive pilot lights. Check instrument calibrations.

7. Check all devices for missing or broken parts, proper spring
tension, free movement, rusting or corrosion, dirt, and ex-
cessive wear. Perform periodic maintenance on compo-
nents as detailed in the component instruction books.
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Periodic Cleaning

Accumulation of dust and foreign material such as coal dust,
cement dust, or lampblack must be removed from all control
equipment and all surfaces must be wiped clean at regular
intervals. Dirty, wet, or contaminated parts should be replaced
unless they can be cleaned effectively. Dust can collect
moisture, causing voltage breakdown and it can reduce the
effectiveness of heat sinks.

Control equipment parts should be cleaned by vacuuming or
wiping with a dry cloth or soft brush. Use care to avoid
damaging delicate parts. Liquid cleaners, including spray
cleaners, are not recommended due to the possibility of
residues. Compressed air is not recommended for cleaning
because it will only redistribute contaminants on other sur-
faces, and may damage delicate parts. The inside bottom of
the motor control center should also be cleaned, including
removal of any hardware or debris, so that any new or unusual
wear or loss of parts occurring after the inspection may be
more readily detected during subsequent maintenance. In-
spect the motor control center for any signs of previous
wetness or dripping inside the controller.

Condensation in conduits or dripping from an outside source
is a common cause of failure. Seal off any conduits that have
dripped condensate, and provide an alternative means for the
conduit to drain. Seal! off any cracks or openings which have
allowed moisture to enter the enclosure. Eliminate the source
of any dripping on the enclosure and any other source of
moisture. Replace and thoroughly dry and clean any accumu-
lation of deposited material from previous wettings.

Stab Fingers and Vertical Bus

Look for wear of the tin or silver (optional) plating where the unit
stab fingers engage the vertical bus. The plating is part of the
environmental protection system. Oxide and/or other films can
form on exposed bus resulting in a poor contact.

These parts must be replaced when the plating is worn to the
point where copper can be seen because contact resistance
becomes higher, increasing the heat generated at the contact
point.

Lubricate the stab fingers with a light coating of Siemens
contact lubricant number 15-171-370-002 before replacing
drawout assemblies.

Recommended Tightening Torques

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

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

Table 3
Recommended Tightening Torques

Thread Size Torque (Ib.-in.)
8-32 14-20
10-32 20-30
1/4-20 40-60

5/16-18 168-228
3/8-16 240-360
1/2-13 480-600
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2. Metal-to-Insert Molded in Compound Part - Apply 2/3 of
standard tightening torque.

3. Compound-to-Insert Molded in Compound Part - Apply
1/2 of standard tightening torque.

4. Compound-to-Compound - Apply 1/2 of standard tighten-
ing torque.

Circuit Breaker Disconnect Operator

Operator mechanisms for circuit breakers through 125A and
disconnect switches through 200A are hinged from the side of
the unit and secured in place by a single captive screw. They
may be swung open to access the protective device by
loosening the captive screw a few turns to release it from the
unittop brace. The linear motion Operator mechanism shown
in Figure 24 mounts directly to the face of the circuit discon-
necting device and the plastic handle extends through the unit
door to allow the device to be safely operated. The operatoris
provided with three mechanical safety interlocks to performthe
following functions:

1. Operator-Unit Interlock: The operator-to-drawout unit in-
terlock prevents withdrawal or insertion of the control unit
with the handle in the "ON" position. When the handle is in
the "ON" position, the operator driver (Figure 24, ltem 1),
extends into the racking handle assembly (Figure 25, ltem
1). This also prevents movement of the latching mechanism
(Figure 25, ltem 2), locking the unit so that it may neither be
inserted or withdrawn. When the handle is in the "OFF"
position, the racking handle is free to move, thus allowing
easy withdrawal and insertion of the drawout unit.

2. Padlocking: The handle may be locked in the "OFF" position
(Figure 26) by installing one to four padlocks in the locations
shown. With one or more padlocks installed, the handle is
prevented from moving to the "ON" position by interference
between the padlock and the handle.

TRIPPED

3

Figure 24: Linear Motion Operator Mechanism
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3. Door-Operator Interlock: The door-to-operator interlock
prohibits closing or opening the control unit door except
when the handle is in the "OFF" position. As the handle
moves to the "ON" position, the interlock lever (Figure 24,
ltem 2) pivots behind the door mounted "J" shaped bracket
thus preventing opening of the control unit door.

A provision is made for QUALIFIED PERSONS to defeat the
door-operator interlock when the handle is in the "ON'
position. Thisis accomplished by turning the defeater screw
(Figure 24, ltem 5) counterclockwise approximately 1/8turn
untilthe doorisreleased. Toreclose the door, gently hold the
door closed while turning the defeater screw counterclock-
wise until the door is felt to close against the structure frame.
Release the defeater screw and secure the 1/4 turn door
fasteners.

This safety interlock also serves to prevent inadvertent
closing of the protector when the door is open. Authorized
personnel may defeat the interlock in this situation by push-
ing and holding the exposed upper portion of the interlock
arm to the left. This releases the interlock so that the
protective device may be turned "ON".

Adjustment Notes

No field adjustment to the door interlock mechanism shouid be
necessary under normal operating conditions. However, should
adjustment become necessary as a result of mechanical
damage or wear, the following procedure is recommended.

Figure 25: Padlocking the Pan Brace Assembly

1. With the protector in the "OFF" position, the latching mecha-
nism (Figure 25, ltem 2) fully extended, and the unit door
open, defeat the interlock by pushing the top of the lever
(Figure 24, item 2) to the left and turn breaker "ON"and "OFF"
severaltimes. Ifthe protector fails to turn "ON" or if excessive
operating resistance is experienced, turn protector "OFF".
Withdraw the unit and inspect for misalignment of the opera-
tor extension(s) or the driver (Figure 24, ltem 1) and the
racking handle assembly (Figure 25, ltem 1). Make neces-
sary adjustments to correct any misalignment.

2. With the drawout unit reinstalled in the motor control center,
close and secure door. Turn protector "ON". If operating
difficulty persists and protector fails to turn "ON", open unit
door. Inspect the door mounted portion of the interlock
assembly for damage or distortion. Inspect the interlock
lever (Figure 24, ltem 2) mounted on the right side of the
operator for damage, freedom of movement, and its ability to
rest firmly against the boss on the plastic handle without
assistance. |f damage or unusual wear are detected, all
affected parts must be replaced.

3. If operating difficulty persists, unlatch the 1/4 turn fasteners
and open the door, then slowly close it observing the point
of contact between the interlock lever on the operator
(Figure 24, ltem 2) and the door mounted portion of the
interlock. The ramp on the "J" shaped bracket mounted on
the door should first engage the movable interlock lever on
the operator at a point approximately 1/16" below the top
right corner of the interlock lever. If the point of engagement
does not occur at this point, gently bend the pointed exten-
sion of the door mounted portion up or down slightly to the
proper position. Before making this adjustment, make sure
the plastic handle is centered in the door cut-out when the
door is closed.

f L 22715.93
Figure 26: Padlocking the Handle in the "OFF" Position
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Mechanical Interlock Adjustment

Siemens motor control centers which contain reversing, multi-
speed or reduced voltage motor starters may employ me-
chanical interlocking between contactors in the starter units.
Two contactors of the same size or two contactors of different
sizes may be mechanically interlocked depending on the type
of motor starter. The combinations of interlocked contactors
which can be supplied is shown in Table 4. Mechanical
interlocking is accomplished with the interlock mechanisms
shown in Figure 27 which mounts between two adjacent
contactors. Dimension "X" shown in the figure is factory set to
the dimension shown in Table 4. The contactors and mechani-
cal interlock mechanism should be checked periodically and
adjusted if necessary to ensure that the mechanical interlock
functions properly. This procedure should be performed as
outlined in the following steps (refer to Figure 27).

Table 4

Combinations of Mechanical Interlocks

1st Contactor 2nd Contactor Dimension

Catalog No. Catalog No. X" (mm)
3TF44 3TF44 0
3TF44 3TF46 0
3TF46 3TF46 0
3TF46 3TF48 8
3TF48 3TF48 8
3TF48 3TF52 16
3TF52 3TF52 16
3TF52 3TF56 16
3TF56 3TF56 0

1. Disconnect and lock out all incoming power and control
voltage sources to the unit which contains the mechanical
interlock assembily to be adjusted.

2.Remove the screws which secure legs "F" to the baseplate.

3. Set dimension "X" of legs to the dimension shown in Table 4.

.016
MAX.

Figure 27: Mechanical Interlock
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4. Re-attach legs "F' to the baseplate using the screws re-
moved in Step 2.

5. Turnboth of the screw spindles "E" until they are flush to .016"
below the surface of the interlock case.

6. Check the function of the mechanical interlock by pushing
on the screw spindles "E". You should not be able to push
both spindles down at the same time.

Maintenance After a Fault Has Occurred

The excessive currents occurring during a fault may result in
component or bus damage due to mechanical distortion,
thermal damage, metal deposits, or smoke. After afault, repair
the cause of the fault, inspect all equipment per NEMA Stan-
dards Publication No. [CS 2-1987 Part ICS 2-302 and make any
necessary repairs or replacements prior to placing the equip-
ment into service again. The following procedure is recom-
mended for this inspection.

Bus - Retighten all bus connections. Replace burnt or melted
bus or bus with melted, worn or damaged plating. Replace all
insulators showing deterioration or deposits.

Enclosure - Inspect the enclosure and doors for evidence of
damage such as deformation, displacement of parts or burn-
ing. Extensive damage will require replacement of the entire
controller.

Disconnecting Means

1. Circuit Breakers: Examine the circuit breaker for evidence
of possible damage. If there is no apparent evidence of
damage, the breaker may be reset and turned "ON". If it is
suspected that the circuit breaker has opened several short
circuits or if there are signs of possible deterioration, replace
the breaker or subject it to the test described in Para. AB1-
2.38 of the NEMA Standards Publication for "Molded Case
Circuit Breakers" before restoring it to service.

2. Disconnect Switch: The external operating handle must be
capable of opening the switch after a fault. Replace the
switch if the external operating handle fails to open it or if
visual inspection after opening indicates deterioration be-
yond normal wear, such as overheating, contact blade or
jaw pitting, charring, or insulation breakage.

[22703-93

Figure 28: The Stab Assembly



Maintenance

3. Fuse Holders: Replace fuse holders if the insulating mounts,
barriers, or fuse clips show signs of deterioration, heating,
distortion, or looseness.

4. Operating Handle: The disconnecting means must be re-
placed if the operating handle fails to open and close. The
door interlock must be inspected and its proper function
verified prior to restoring the controller to service.

5. Stab Fingers: (Figure 28) Inspect stab fingers as instructed
under Stab Fingers Section and Vertical Bus Section and
replace if necessary.

Terminals and Internal Conductors
Replace all damaged parts which show evidence of discolora-
tion, melting or arcing damage.

Motor Starter

1. Contactor: Replace the contacts and contact springs if the
contacts are welded or show heat damage, displacement of
metal, evidence of binding in the guides, or wear in excess
of wear allowance. If deterioration extends beyond the
contacts, replace the contactor. Examples of such deterio-
ration include evidence of arcing on the contactor moldings
and insulation damage. Arc chutes must be in place and
secured prior to operating contactor.

2.Overload Relays: a) Any indication of an arc striking or
burning the overload relay may require replacement. b)
Contact operation must be verified by electrically or me-
chanically tripping and resetting the relay even if there is no
visual indication of damage that would require replacement.

3. Fuses: Always replace all three fuses even though only one
or two are open circuited since internal damage suffered by
fuses not replaced could result in nuisance shut down later.
NOTE: (For fuses mounted on pan sides only) To replace
side-mounted fuses supplied with 30 and 60 amp fusible
disconnects, a special fuse removal tool is provided. Re-

i ; 2271693

Figure 29: Operator Hinge Opento Expose Adjustment onETI
Motor Circuit Interrupter

move the three fuses in sequence starting with the front (A
phase) fuse. Pry out the bottom of the fuse by inserting the
tool between the fuse barrel and the left hand unit side and
moving the tool handle to the left. Then complete fuse
removal by grasping the fuse and pulling it out of the upper
clip. Repeat for the second and third fuses.

4. Perform the Pre-Energization Checks procedures detailed
onPage 21 and 22 herein, before restoring the equipment to
service.

Adjustment of Sentron™ Type ET! Instantaneous Trip
Motor Circuit Interrupter (1A-125A)

ETlinstantaneous trip motor circuitinterrupters are supplied as
standard with Size 1 through Size 3 motor starters. The motor
circuit interrupter continuous current rating should not be less
than 115% of motor full load current (MFLC). The MFLC is
obtained from the motor nameplate or from Table 430-150 of
the NEC (1987). Use the following procedure to adjust the
instantaneous trip setting.

| AWARNING

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

Disconnect and lock-out all power and control
voltage sources supplying the motor circuit
interrupter before adjusting trip setting or
performing any other maintenance operations.

1. Turn the operating handle to the "OFF" position and open the
unit door.

2. Loosenthe captive screw which secures the operator mecha-
nism to the unit top brace and swing the operator out of the
way, exposing the adjustment dial on the motor circuit
interrupter.

3. Theinstantaneous setting is determined by multiplying MFLC
by 13. Select the closest setting to (13 times MFLC) which
does not exceed (13 times MFLC). The label on the face of
the circuit breaker shows the continuous rating and adjust-
ment points for the installed breaker.

4. Adjust the trip setting by rotating the adjustment dial to the
position selected in step 3 above.

5. Making sure that both the motor circuit interrupter and the
operator are in the "OFF" position, swing the operator back
into position over the front of the interrupter. Be sure that the
toggle on the interrupter engages the opening in the driver
plate on the operator. Secure by tightening the captive
Screw.
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Adjustment of Circuit Breakers with Adjustable
Instantaneous Trip (125A-1200A)

These circuit breakers are supplied with Size 4 and Size 5
motor starters. Use the following procedure to adjust the
instantaneous trip setting:

1. Turn the operating handie to the "OFF" position and open the
unit door.

2.Ifalinear operatoris provided, remove the four screws which
mount the operator to the two steel brackets on the face of
the circuit breaker. Slip the operating handle assembly
forward off the face of the circuit breaker. This exposes one
adjustment dial per phase.

3. Selectthe required trip setting from the label on the operator
for the particular circuit breaker based on 13 times MFLC as
explained in adjustment Step 3 for the motor circuit inter-
rupter.

4. Set all three adjustment dials to the trip setting selected in
Step 3.

5. Re-install the operator handle assembly to the circuit breaker
using the reverse procedure to the procedure explained in
Step 2.

28

Field Testing of the Circuit Breakers

A test can be performed using the procedure outlined in the
following discussion to verify that a circuit breaker trip mecha-
nism is functioning.

1. Wire the three circuit breaker poles in series.

2.Connect the series combination of breaker poles to a vari-
able low voltage high current power source.

3. Gradually increase the current from "0" until the circuit
breaker trips. If the circuit breaker fails to trip when the test
current reaches 150% of the largest trip setting, the trip unit
is not functioning properly and the circuit breaker requires
replacement.

AT,



Overload Relays

Overload Relay

For proper overload relay coordination, the cables on the load
side of the overload relay should be sized in accordance with
the tables in Article 310 of the National Electrical Code. The
wire for motors with full load currents of 100 amperes or less
may be selected from the 60° C or 75° C column. Select wire
from the 75° C column when the motor current is greater than
100 amperes. When conditions dictate the use of cables larger
than these, the relay tripping time may be affected. Another
condition which may affect tripping is a long acceleration time
such as that caused by a motor driving a high inertia load. If
either of these conditions exists, consult Siemens for overload
relay application instructions.

3UA Overload Relays

The 3UA three phase thermal overload relay is a NEMA Ciass
10, directly heated, front adjustable, ambient temperature
compensating, bimetallic device. The relay is supplied with
one normally closed contact (Form B) for opening the control
circuit in case of thermal trip and one normally open contact
(Form A) for wiring to an alarm or other device.

The relay for NEMA size 1 through size 4 starters mounts
directly to the contactor. The relay for NEMA size 5, 6, and 7
starters is separately mounted and directly heated from the
secondary of current transformers.

Single Phasing Protection - In addition to motor overload
protection, the internal trip mechanism provides motor single
phase protection. Referring to Figure 30, Curve 3 shows the
normal three phase time-current tripping relationship. The
relay senses a loss of phase condition and shifts the time-
current tripping response curve to the left as shown by Curve
2. As a result of this curve shift and the higher single phase
current, the tripping time of the overload relay will be reduced.

Manual or Automatic Reset - The 3UA overload relay is set for
HAND reset operation when shipped from the factory. The
relay may be set for AUTO operation by depressing and
turning the blue reset button counterclockwise to the position
marked "A" (see Figure 31).

1207
100 I
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Figure 30: 3UA Overload Relay Time-Current Tripping Curves

AWARNING

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

Do notuse automatic reset with two wire control or ‘
any other application where automatic reset
restores power to the motor endangering either
personnel or eguipment. ‘

3UA Overload Relay Selection and Adjustment - The 3UA
overload relays for use in Siemens Motor Control Centers may
be selected from Tables 5, 6, 7, and 8. The following informa-
tion must be known before the selection can be made.

1. Starter size (NEMA size 1, 2,3, 4, 5,6 0r 7).
2. Motor nameplate full load current (FLC).
3. Motor nameplate service factor and temperature rise.

Markings on the adjustment dial denote current in amperes.
The dial should be set at the actual motor full load current
marked on the motor nameplate (FLC), if the motor nameplate
is marked with a service factor of not less than 1.15 or with a
temperature rise not greater than 40° C. For all other motors,
the dial setting should be .92 times FLC (see Table 9). Where
these settings are not adeguate to start the motor or carry the
load, the Naticnal Electrical Code allows the setting of the 3UA
overload to be increased 1.12 times FLC for motors marked
with service factors notless than 1.15 or with atemperaturerise
not greater than 40° C; the setting for all other motors may be
increased to 1.04 times FLC (see Table 10).

Procedure for Checking Nuisance Overload Tripping - The
following steps need to be taken when the overload relay
consistently trips with the motor running.

1. Make surethatall connections to the overloadrelay are tight.
Check for and correct any phase unbalance of motor cur-
rents.

2.Verify the dial adjustment (see Figure 31). The setting
should NOT be greater than the value shown in Table 9.

, N 22717-93
Figure 31: 3UA Overload Relay
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3. Verify that the proper overload relay has been selected per
ACTUAL motor running current.
selection tables. If the actual motor running current is larger
than the motor nameplate marking, the motor is overloaded.
For amotor with a service factor greater than 1.0, multiply the
rated motor full load current by the service factor to deter-

mine if the motor is overloaded.

4. Adjust the overload dial to a higher setting until tripping
ceases. This setting is not to exceed the value shown in

See the overload relay

5. The overload relay should be replaced if it still trips after
Steps 1through 4 have been completed. Ifthe value in Table
10 was not attainable with the replaced relay, the next higher

trip range of the same frame size should be installed.

Field Testing - 3UA overload relays are subjected to 100%
calibration testing at the factory. If tests are to be performed
on an overload relay in the field, use the following procedure:

1.Connect 4 feet of wire to each field wiring terminal of the
overload relay. The wire should be the smallest size having

Table 10.
Table 5 Table 6
NEMA Starter Sizes 1,2, 3 and 4 NEMA Starter Sizes 5
Lead Used (With 300:5 Current Transformer)
Sheet with Full Load
Desig- Relay Catalog Con- Lead Sheet Current of Catalog
nation Range Number tactor Designation | Motor (FLC) Number
TAOR 0. 16 | 3Ures 00 on 3B1A 60.0 - 96.0 3UA59 00 - 1A
3B1B 750-1200 | 3UA5900- 1B
3A0C 16-.25 | 3UA5500 - 0C
1B1C 96.0-150.0 | 3UA5900- 1C
3A0F 25-.40 | 3UA5500 - OF
IA0G .63 | 30Ae 000G 381D 120.0-192.0 | 3UA5900- 1D
3B1E 150.0 - 240.0 | 3UA5900 - 1E
3A0J 63-1.00 | 3UAS500-0J 3B1F 192.0-300.0 | 3UA59 00 - 1F
3A0K 80-1.25 | 3uAs5500-0K D - oY, -
3A1TA | 1.00-1.60 | 3UA5500- 1A
3A1B 1.25-2.00 | 3UA5500 - 1B
3A1C | 1.60-250 | 3UA5500-1C Table 7
3A1D | 2.00-3.20 | 3UA5500-1D| 3TF44 -
3AME | 2.50-400 | 3UA5500- 1E| SIZE 1  NEMA Starter Sizes 6
3A1FE 320-500 | 3UA55 00 - 1F (With 600:5 Current Transformer)
3A1G | 4.00-6.30 | 3UAS500 - 1G Full Load
3A1TH 5.00-8.00 | BUAS500-1H Lead Sheet Current of Catalog
3A1J 6.30-10.0 | BUA5500 - 1J Designation Motor (FLC) Number
SATK | 8.00-12.5 | BUASS 00 - 1K 3B1A 120.0-192.0 [ 3UA5900 - 1A
3A2A | 10.0-16.0 | BUASS00 - 2A 3B18 150.0 - 240.0 | 3UA59 00 - 1B
SA2B | 125-20.0 | BUAS500-2B 1B1C 192.0-300.0 | 3UA5900-1C
3A2C 16.025.0 | 3UA5500 - 2C ] )
3B1D 240.0-3840 | 3UA5900- 1D
SA2D | 20.0-32.0 | 3UAS500-2D 3B1E 300.0- 480.0 | 3UA59 00 - 1E
p— o5 | 30ne8 0020 3B1F 384.0-600.0 | 3UA5900- 1F
3C2M 20-32 | 3UA5800-2D| 4rr4e
3C2F 25-40 | BUAS800-2E| gpop o
3C2F 32-50 | 3UA5800-2F Table 8
gggg gg - g; ggﬁgg 88 - g; 3TF48 NEMA Starter Sizes 7
300y 57-70 3UAB8 00 - 2V SIZE 3 (With 1000:5 Current Transformer)
3C2U 63-80 | 3UA5800 - 2U Full Load
Lead Sheet Current of Catalog
3C2H 55 -80 3UAB2 00 - 2H Designation | Motor (FLC) Number
SCow | 63-90 | 3UAG200 - 2w 3B1A 200.0-3200 | 3UA5900- 1A
3C2X 80-110 | 3UA6200-2X| 3TFs2
3B1B 250.0-400.0 | 3UA5900- 1B
3C3H 90-120 | 3UA6200-3H| SIZE4
1B1C 320.0-500.0 [ 3UA5900-1C
3C3J 110-135 | 3UA6200 - 3J
Ao 120120 | 3065 00~ 31 3B1D 400.0-640.0 | 3UA5900 - 1D
3B1F 500.0 - 800.0 | 3UA59 00 - 1E
3B1F 640.0-1000 | 3UA5900 - 1F
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an ampacity of at least 125% of the maximum current
element rating. The maximum current element rating is
equal to 125% of the maximum overload trip setting.

2. Connect the overload relay to a 3 phase variable current test
power source. If a3 phase test source is not available, wire
the three overload phases in series and use a single phase
test power source.

3. The overload relay must be tested at an ambient tempera-
ture between -20° C and 55° C (-5° F to 131° F).

4.Energize the relay with test current between 125% and
1000% of the overload relay trip setting and measure the
time to trip. The test trip time should be approximately equal
to the average tripping time shown on curve 3 in Figure 30.

5. A short cooldown time must be allowed before the overload
relay can be reset and further tests performed.

6. The overload relay may be tested with single phase test
current applied to individual poles. Inthis case, testtripping
time should be approximately equal to the average tripping
time shown on curve 2 in Figure 30.

7.A test push-button is provided on each overload relay.
Depressing this push-button (red in color) causes the over-
load relay contacts to change state, the extra N. O. alarm
contact will close.

Table 9

Maximum Settings of Overload Relays

Maximum Setting
Multiply Motor FLC by:

Motor service factor equal to or 100

greater than 1.15 '

Motor temperature rise less 100

than or equal to 40° C. '

All other motors 0.92
Table 10

Maximum Settings of Overload Relays

When the Values Indicated in Table 9 are Insufficient to Start

Maximum Setting
Multiply Motor FLC by:

Motor service factor equal to or 112
greater than 1.15 :

Motor temperature rise less 112
than or equal to 40° C. '

All other motors 1.04

SA Overload Relays

The SA single or three phase thermal overload relay is a NEMA
Class 20 bimetal, ambient compensated device. Heater
elements are interchangeable from the front. The bimetal
elements are operated by calibrated heaters. Upon a substan-
tial level of abnormal current flow the deflection becomes great
enough to open a snap-action output contact. The relay
features a test trip device for weld check. Trip indication is on
the front of the relay. The SA overload relay always requires
manual reset.

SA Overload Heater Selection - The overload heaters may be
selected from Tables 11, 12 and 13. Heaters should be
selected on the basis of the actual full load current and service
factor as shown onthe motor nameplate orinthe manufacturer's
published literature. When the service factor of the motor is
1.15and 1.25, select heaters from the heater application table.
If the service factor of the motor is 1.0, or there is no service
factor shown, or a maximum of 115% protection is desired,
select one size smaller heater than indicated.

Warning: TO PROVIDE CONTINUED PROTECTION AGAINST
FIRE AND SHOCK HAZARD, THE COMPLETE OVERLOAD
RELAY MUST BE REPLACED IF BURNOUT OF THE CURRENT
ELEMENT OCCURS.

Procedure for Checking Nuisance Overload Tripping - The
following steps need to be taken when the overload relay
consistently trips with the motor running:

1. Make sure all connections to the overload and heaters are
tight. Check for and correct any phase unbalance of motor
current.

2.Verify that the proper heater elements are installed.
3. Replace all three heater elements with new ones.

4. Measure ACTUAL motor current, then refer to Tables 11, 12
and 13 to insure that the proper overload relay heaters are
installed.

5.Finally, replace the relay if steps 1 through 4 do not solve
nuisance tripping problem.
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Table 11

Table 12

Size 1 and 2 Starters

For Ambient Compensated Overload Relays

For Ambient Compensated Overload Relays
Size 3 and 4 Starters

FLC of Motor 40° C ° C Amb

Block Type Heater

Starter Overload Using | Single Pole Catalog

Size 3 Heaters Type Overload | Number
A i 25-.27 .29 - .31 SFHO3
28 - .31 .32-.35 SFHO4
32-.34 .36 - .39 SFHO5
.35-.38 A0 - .43 SFHO6
.39 - .42 44 - 48 SFHO7
A3 - .46 49 - .53 SFHO08
A7 -.50 54 - .58 SFHO09
51-.55 59 - .64 SFH10
56 - .62 65-.71 SFH11
.63 - .68 72-.79 SFH12
69-.75 80 - .87 SFH13
.76 - .83 88 - .96 SFH14
84 - .91 97 - 1.06 SFH15
92 -1.00 1.07-1.16 SFH16
1.01-1.11 1.17-1.28 SFH17
1.12-1.22 1.29-1.41 SFH18
1.23-1.34 1.42-1.55 SFH19
1.35-1.47 1.56-1.71 SFH20
1.48 -1.62 1.72-1.87 SFH21
1.63-1.78 1.88-2.06 SFH22
Size 1.79-1.95 2.07 -2.26 SFH23
1 1.96-2.15 2.27 -2.48 SFH24
2.16-2.35 249-2.72 SFH25
2.36 - 2.58 2.73-2.99 SFH26
2.59-283 3.00 -3.28 SFH27
Size 2.84 -3.11 3.29 -3.60 SFH28
2 3.12-3.42 3.61-395 SFH29
3.43-3.783 3.96 - 4.31 SFH30
3.74 -4.07 4.32-4.71 SFH31
4.08-4.39 472-514 SFH32
4.40 - 4.87 515-56 SFH33
4.88-53 57-6.2 SFH34
54-59 6.3-6.8 SFH35
6.0-6.4 69-75 SFH36
6.5-71 76-82 SFH37
7.2-78 83-90 SFH38
7.9-85 9.1-99 SFH39
86-94 10.0-10.8 SFH40
9.5-10.3 10.9-11.9 SFH41
10.4-11.3 12.0- 131 SFH42
11.4-124 13.2-143 SFH43
125-135 14.4-157 SFH44
13.6-14.9 15.8-17.2 SFH45
15.0-16.3 17.3-18.9 SFH46
16.4-18.0 19.0-20.8 SFH47
18.1-19.8 209-22.9 SFH48
199-217 23.0-25.2 SFH49
21.8-239 253-276 SFH50
i 24.0-26.2 27.7-303 SFH51
26.3-28.7 30.4-33.3 SFH52
28.8-31.4 33.4-36.4 SFH53
31.5-345 36.5-39.9 SFH54
34.6-37.9 40.0-43.9 SFH55
38.0-41.5 SFH56
41.6-45.0 SFH57

@ *S" may be omitted from heater catalog number.
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Starter Catalog
Size FLC of Motor 40° C ° C Amb Number 0

A 19.0-2038 SFH72

209-229 SFH73

23.0-252 SFH74

253-278 SFH75

27.9-30.6 SFH76

30.7 - 33.5 SFH77

33.6-37.5 SFH78

Size 37.6-415 SFH79

3 416 - 46.3 SFH80

. 46.4 - 50 SFH81

Size 51-55 SFH82

4 56 - 61 SFH83

62 - 66 SFH84

67-73 SFH85

74-78 SFH86

79 -84 SFH87

85 -92 SFH88

93 - 101 SFH89

102 -110 SFH90

111-122 SFH91

123 - 129 SFHO2

130 - 133 SFHO3

Y L SFH94

@ *S" may be omitted from heater catalog number

Table 13

For Ambient Compensated Overload Relays

Size 5, 6 and 7 Starters

FLCof Motor 40° C ° C Amb ’

Heater Catalog Number >

Size 5 (With 300:5 Current Transformers)

e SFH23
118 - 129 SFH24
130 - 141 SFH25
142 - 155 SFH26
156 - 170 SFH27
171-187 SFH28
188 - 205 SFH29
206 - 224 SFH30
225 - 244 SFH31
245 - 263 SFH32
264 - 292 | SFH33
Size 6 (With 600:5 Current Transformers)
T SFH23
236 - 259 SFH24
260 - 283 SFH25
284 - 310 SFH26
311-340 SFH27
341-374 SFH28
375 - 411 SFH29
412 - 448 SFH30
449 - 489 SFH31
490 - 527 SFH32
528 - 540 SFH33
Size 7 (With 1000:5 Current Transformers)
432 - 470 f SFH25
471-516 SFH26
517 - 566 SFH27
567 - 622 SFH28
623 - 634 SFH29
685 - 746 | SFH30
747 -814 ! SFH31

@ s may be omitted from heater catalog number.



3S5B0 Pilot Devices

Pilot Device Options

The 3SBO pilot devices are available in two basic forms,
completely assembled for the most frequently used configura-
tions, or subassemblies for greater fiexibility.

Application

The 3SBO pilot devices are of the heavy duty oiltight, watertight
and dust-tight (NEMA Type 4, 4X, 13, IP65) design. They are
used in industrial control applications where control circuits
are 600V or less. The 38BO0 pilot devices are available in two
mounting diameters. 22mm and 30mm.

Design

22mm Mounting - The actuator is inserted into the hole in the
panel from the front and secured to the contact block holder.
The unit is then fixed from behind by means of two set screws
which are located in the contact block holder. This method
prevents the unit from working loose or twisting.

30mm Mounting - The holder is an integral part of the actuator.
ltisinserted into the hole in the panel from the rear and secured
from the front by means of a locking ring. With the use of a
legend plate or the thrust and trim washers, the unit becomes
stationary and will not twist or work loose.

Front Rings

The 22mm and 30mm units are supplied as standard with metal
chrome plated front rings. Black plastic or anodized aluminum
rings are optional at no additional cost. The plastic rings are
recommended for use where the atmosphere may be corrosive.

Indicator Lights Using LED's

LED's have a definite advantage over incandescent lamps.
LED's are a current device, incandescent lamps are power
devices, therefore the power consumption of LED's is much
lower. The life span for LED's is generally 10 to 20 times longer
than that of incandescent lamps and they provide a greater
resistance to shock and vibration. This makes the LED indicator
light ideal where lamp integrity and low maintenance is crucial.

Contact Blocks

The 3SB0 contact blocks incorporate parallel double-break
contact. This insures a high degree of reliability and therefore
makes them suitable for use with solid state control equipment.
The terminals are clearly marked to simplify wiring. The snap
on type contact blocks, along with wire funnels, screwdriver
guide holes and open captive spring steel washers permit a
time saving installation. The contact block holder is available
asa3or5unitholder. If a5 unitholderis required, the fifth digit
of the catalog number can be changed to reflect this.

Technical Data

@ and & ratings

Rated voitage

for 1NO + 1NC, 2NO. 2NC

for 1 NC or 1 NO

Lamp holder

Voltage reducer

Lamp holder with 60 Hz traisformer
Continuous current

Switching capacity

AC 600 V max., above AC 300 V same polarity
AC 600 V max

for tamps with a BA 9s base. max. 125 V: 2.6 W
for max. AC 240V

120, 480, 575 Y /6 V, 60 Hz. 1 VA

10 A

10 A, heavy duty

insulation rating U,

for 1 NO + 1 NC, 2 NO 2 NC (screw terminals)
for 1 NO or 1 NC {screw terminals)

for 1 NO + 1 NC {plug-in terminal)

for 1 NO or 1 NC {plug-in terminal}

for BA 9s lamp holder

AC 660 V, DC 800 V
AC 660V, DC 800 V
AC 380V, DC 440V
AC 380V, DC 440V
250V 25 W

VDE 0110, Group C

Insulation group
all contact blocks with

Rated operating voltage U, screw terminals, AC 660 V

plug-in terminals, AC 380 V

Continuous current, rated operational

Short-circuit protection ‘
DIAZED fuse links 10ATDz, 16 ADz
Miriature circuit-breaker with G charactersstic 10 A
Mechanical endurance
pushbutton units
illuminated pushbutton units
rotary and latching actuators
Contact endurance
Frequency of operation
Ambient temperature range

| 10 millicn make-break operations
3 million make-break operations

| 300 thousand make-break operations
10 million make-break operations with 3TH8, 3TB40

| 1000 make-break operations per hour

-25to +60°C

T2y 8412 AWG (2) 1 1025 mm* 1 X 4mm
any

according to DIN EN 50 013
identificatior number on the holder, function numbe

Marking tag

I C%uct;s?zeé
Mounting position
Terminal marking

Device designation
Lamp holder

for BA 9s lamps (10 mm X 28 mm bulb}
6. 12,24, 42, and 60 V: 2 W

Incandescent lamp

120V, 2.5W

for operating voltages between 220 and 240V, use
Glow lamp AC 110V
LED ACBVACIDC 24 )

Safety requirements are met auts

Safety measures
"protective insulation’ safety requirement is met

currents switching capacity AC 40 to 60 Hz , DC

LIACA1 1% 1IAC-11 U i /DC-1 £iDC-1

A ACV A pcv A A

10 - - 24 10 10
R - 48 8 4
2207230 6 10 3.5 12
3807400 P4 220 1 04

‘ 500 25 440 0.5 0.2

660 2 B

25 to +40°C {housing fitted with indicator lights or illuminated pushbution u

. Clip-on for itluminated pushbutton units or indicator

omat’\caHy when the actuators and lens assemblies are mounted on metal front plates. When mi

to 3TB44 contactors

nits with incandescent lamps)

r on the contact block

hghtsﬁ

a 130 V incandescent lamp with a voltage reducer
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3TF Contactor

Description

Design

3TF contactors are designed to handle loads up to 400 HP,
480 V. Contactors designed to meet NEMA, UL max. hp, and
|EC ratings for maximum flexibility and worldwide applications.
3TF contactors meet or exceed the requirements of NEMA,
EEMAC, UL, CSA, IEC and VDE.

Inrush capacity of 8.4 times rated FLC insures troublefree
starting of high efficiency motors. Advanced materials and
design maximize electrical and mechanical life.

Technical Data

Maximum Electrical and Mechanica Life

Contactors through 3TF50 have touch safe power and control
terminals Sigut® or FAST terminals (Fast Accessible Safe
Terminations) incorporate screwdrive guide holes, wire funnels,
wire stops and captive hjardware to speed wiring. All terminals
are supplied with the terminals open ready for wire to speed
installation.

Auxiliary contacts are double bridge type for maximum
reliability and suitable for interface with electronic circuits.
Auxiliary contacts install easily snapping to the sides of 3TF4
and 3TF5 contactors.

Contactor NEMA Size 00 0 1
Type 3TF40 3TF41 3TF42 J 3TF43 3TF44 3TF45
Mechanical life make/break Mil 15 15 10
operations
Insulation rating \) 690
Ambient temperature range °C -25 to +55 in operation, -50 to +80 when stores
Coil ratings
(cold coil 1.0 x Us) Hz 50 60 50 60
AC operation Inrush VA 68 75 87 115
p.f. 0.82 0.76 0.82 0.75
Sealed VA 10 9.4 13 13
p.f. 0.29 0.29 0.27 0.27
DC operation Inrush = Sealed W 6.5 -
Coil voltage range: AC 0.8t0 1.1 x Us 0.8topt.1x U,
at DC 24V 0.8t0 1.2 x U -
Operating times @ (Valid for 20% undervoltage to (Values are applicable up to and including 20% undervoltage, 10% overvoltage as well
10% overvoltage cold or warm coil) as with the coil in cold state and operating temperature)
AC operation closing delay ms 8- 35 10~ 35 13-57
opening delay ms 4- 18 5- 20 5-10
DC operation closing delay ms 20-170 35-180 -
opening delay ms 10- 25 10- 25 -
Operating times (at 1.0 x Us)
AC operation closing delay ms 10- 35 10- 25 13-32
opening delay ms 4- 18 5- 20 5-10
DC operation closing delay ms 30- 70 40- 80 -
opening delay ms 12- 20 10- 20 -
Resistance to shock (rectangular pulse) AC g/ms | 7.7/5 4.4/10 5.5/5 3.2/10 5.7/5; 9.5 3.3/10: 5.2/10
Conductor sizes
For contactors without overload relay
main conductor: solid or stranded AWG (2) 18-12 (2) 18-12 (2) 14-10 (2) 14-10 max. 6
auxiliary conductor: solid or stranded AWG (2) 18-12 (2) 18-12 (2) 18-12 (2) 18-12 (2)18-12
Switching frequency in make/break operations/hr
Contactors without overload relay
to AC-1 ops./h | 1500 1500 1200 1200
to AC-2 ops./h | 1000 750 750 600
to AC-3 ops./h | 1000 750 750 600
to AC-4 ops./h 250 250 250 200
Contactor with overload relay (avg. value) 1/h 15 15 15 15
Auxiliary contacts
®, }and @ ratings for auxiliary contacts
3TF40 thru 3TF68 Rated voltage AC 600 V max. 24V 120V 240V 480V 600V
switching NEMA AB00
capacity Make A 60 60 30 15 12
Break A 6 6 3 1.5 12
DC 600 V max. 24V 150V 250V 300V 600V
NEMA P600
Make A 1.1 1.1 .55 .20 .20
Break A 11 1.1 .55 .20 .20

(@ The opening delay can increase if the coils have voltage

spike protection. Diodes may only be attached to
contactors up to 3TF44.
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3TF Contactor

Technical Data

Contactor NEMA Size 2 3 4
Type 3TF46 3TF47 3TF48 3TF49 3TF50 3TF51 3TF52 3TF53
Mechanical life make/break
operations Mil 10 10 10 10 10 10 10 10
Insulation rating \Y 1000 1000 1000 1000 1000 1000 1000 1000
Ambient temperature range °C -25 to +55 in operation -50 to +80 when stored
Coil ratings
(cold coil, 1.0 x U,) Hz 50 60 50 60 50 60 50 60
AC operation Inrush VA 183 185 345 360 550 570 1015 1005
p.f. 0.6 0.54 0.5 0.4 0.45 0.4 0.38 0.31
Sealed VA 17 15 35 31 39 35 71 62
p.f. 0.29 0.29 0.23 0.24 0.24 0.25 0.26 0.28
Coil voltage range AC 0.85t0 1.1 x Us
Operating times (valid for 20%
undervoltage to 10% overvoltage,
cold or warm coil)
Total break time = opening delay +
arcing time
AC operation closing delay ms 15-40 20-50 20-50 20-50
opening delay ms 5-25 5-30 8-30 10-30
arcing time ms 10-15 10-15 10-15 10-15
Operating times at 1 x Us
AC operation closing delay ms 17-30 22-35 22-37 25-40
opening delay® | ms 5-25 5-30 8-30 10-30
Resistance to shock (rectangular pulse) | g/ms | 9.2/5 [5.4/10 8.6/5 [ 4.8/10 9.4/5 and 5.2/10 10.4/5 and 5.8/10
Conductor sizes
For contactors without overload relay
main conductor: solid or stranded AWG | max. 1/0 max. 1/0 max. 2/0 1/0 to 250 mem
auxiliary conductor: solid or stranded AWG |2 x (1810 12) 2x{18t0 12) 2x(18t012) 2 x(18to 12)
Switching frequency in make/break
operations per hour (1/h}
Contactors without overload relay
duty AC-1 1/h | 1000 1000 900 900 800 800 800 750
duty AC-2 1/h 600 400 400 350 400 300 300 250
duty AC-3 1/h | 1200 1000 1000 850 1000 750 700 500
duty AC-4 1/h 400 300 300 250 500 200 200 130
Contactors with overload relay
(average value) 1/h 15 15 15 15 15 15 15 15
Technical Data
Contactor NEMA Size 5 6
Type 3TF54 3TF55 3TF56 3TF57 3TF68
Mechanical life make/break
operations Mil 10 10 10 10 10
Insulation rating V' 1000 1000 1000 1000 1000
Ambient temperature range °C -25 to +55 in operation -50 to +80 when stored
Coil ratings
(cold coil, 1.0 x Uc) Hz 50 60 50 60 50 60 50 60
AC operation Inrush VA 1680 1590 2450 2760 - - - -
p.f. 0.34 0.26 0.21 0.18 - - - -
Sealed VA 101 94 115 132 - - - -
p.f. 0.24 0.27 0.33 0.33 - - - -
Coil voltage range AC 0.85t0 1.1 x Us
Operating times (valid for 20%
undervoltage to 10% overvoltage,
cold or warm coil)
Total break time = opening delay +
arcing time
AC operation closing delay ms 20-50 17-65 40-110 135-315
opening delay ms 10-30 8-20 70-110 8-20
arcing time ms 10-15 10-15 15-25 10-15
Operating times at 1 x U
AC operation closing delay ms | 25-40 25-40 48-70 100-200
opening delay® | ms | 10-30 8-20 80-100 8-20
Resistance to shock (rectangular pulse) | g/ms | 9.9/5 and 5.3/10 8.8/5 and 4.9/10 8.5/5 and 4.7/10 6.7/5 and 3.6/10
Conductor sizes g
For contactors without overload relay
main conductor: solid or stranded AWG | 2/0 to 500 mem 2/0 to 500 mcm 2/0 to 500 mcm 2/0 to 500 mcm
auxiliary conductor: solid or stranded AWG |2 x (1810 12) 2x(18to0 12) 2x(18t012) 2x(18t012)
Switching frequency in make/break
operations per hour (1/h)
Contactors without overload relay
duty AC-1 im | 800 750 700 500 700
duty AC-2 1/h | 300 250 200 170 200
duty AC-3 i/h 1700 500 500 420 ?gg
duty AC-4 1/h 200 130 150 150
Contactors with overload relay 15 15
i (average value) ih | 15 15 | 15
3b

() Values in parentheses are obtained when an internal contr

ol wire is cut.



3TF Contactor
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Contactor Selection - Life Curves The lines apply to standard 480V motors when interrupting
FLA. If mixed applications are involved, such as normal
Specifications switching (breaking FLA) with intermittent jogging/plugging
3TF contactors meet or exceed the requirements of NEMA, (breaking LRA), the contact life can be calculated with the
EEMAC. UL, CSA, IEC, VDE and other international standards. following formula:
Contact Life A
The graph depicts the expected contact life of 3TF contactors = c 7
as a function of the breaking current in AC applications. For 1+ 0 (F - 1)
normal applications the contactor interrupts the motor full load
current (FLA). In plugging and jogging applications the Legend
contactor interrupts the Locked rotor current (LRA). If the LRA it fife for mixed applications
is not known assume 6 times the marked FLA. o ]
A Contact life from chart for normal applications - breaking FLA
To obtain the contactor’'s approximate electrical contact life ‘ L . )
; ; . . : B Contact life f hart for pl / lication — breaking LRA
determine breaking current and find value on the horizontal omact Tie from chartor pugging/logging apelication = brearing
axis. Move upward and locate intersection with black line of appro- € Percentage of plugging/iogging operation to total operation
priate contactor. Read expected life on left or right side of graph. HP Rated output of motor
Contactor type
3TF48
3TF47
3TF52 3TF68
31F48 3TFS0 | g7ps,  3TF56
10 10 e
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0.001 0.001
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Troubleshooting
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In the unlikely event that operating problems are encountered,
use the following troubleshooting chart to isolate the cause of
the problem and find the remedy. If the corrective action given
in the chartfails to correct the difficulty, consult your field sales
representative.

The following information is required if it is necessary to write
Siemens relative to the equipment problem.

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

2. Nameplate data on contactor or controller.

3. Duty cycle and any details of operation.

4. Length of time in service and approximate total number of
operations.

5.Voltage, current and frequency.
6. Description of any problem.

7. Any other pertinent information, such as drawing, layoutand
schematic number.

Problem

Probable Causes

Corrective Action

Doors will not close or are out of
alignment.

Contactor will not close.

Contactor chatter or hum.

Defective coil.

Contacts overheating.

Enclosure is not bolted down tightly on
perfectly level surface.

Enclosure sprung out of shape.

Door hinges not properly adjusted.

Control circuit or power fuse blown or
circuit breaker tripped.

Incoming power line not energized.
Magnet coil defective.

*Master relay (MR) defective.
Control power transformer defective.
Overload relay tripped or defective.

Missing jumpers, loose connections,
remote connections, etc.

Loose connection in control circuit.

*Defective master relay.

Low control voltage.
Corroded or dirty magnet pole faces.
Loose connections.

Contacts not mating firmly.

Dirt or foreign matter on contact surface.

Contact tip eroded.

Using level, add shims as necessary
and tighten anchoring bolts.

Straighten or repair cubicle.

Remove door hinges. Add or sub-
tract shims as necessary.

Inspect fuses, replace if blown.
Reset circuit breaker.

Close feeder circuit breakers or tie
switch.

Check magnet operation, replace
coil as necessary.

Check and replace if defective.
Check and replace if necessary.
Check and replace if necessary.

Check wiring diagram carefully to
make sure that all external or alter-
nate connections have been made
satisfactorily. This is especially true
where remote protective or control
devices are used.

Tighten connections in control circuit,
Check relay, replace if necessary.
Check main coil, replace if necessary.
Check line voltage.

Clean or replace magnet assembly.
Tighten connections.

Check for weak or deformed contact
spring, replace if necessary.

Clean contacts.

Replace contacts.

*Not supplied on all starters.
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Troubleshooting
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Problem

Probable Causes

Corrective Action

Overload relays trip during starting or
soon after motor is up to speed.

Overload relay trips during motor
operation.

Overload relay fails to trip on over-
load current.

Blowing of motor power fuses.

Motor overloaded.

Motor being started too frequently at
close intervals.

Excessive motor acceleration time.

Low line voltage.

Motor being overloaded.

Overload relay not adjusted to motor
capabilities or sized properly.

Incorrect relay/heater selection.

Relay tripping mechanism jammed.
Incorrect relay or relay set incorrectly.

“Current transformers with improper
ratio or with short-circuited secondary
terminals.

Short circuit on the load side of the
motor fuses.

*Not supplied on all starters.
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Limit starting load and running load
to motor capabilities.

Jogging and starting operations must
be limited to capabilities of the motor
and control. Check starting limitations
in motor instruction manual before re-
peated starts.

The starting of high inertia loads may
not permit the use of standard over-
load relay application. Where accel-
erating time approaches 12 seconds
or more, special overload relay by-
pass devices and circuits would
usually be required. Contact Siemens
regarding such problems and supply
complete data on locked-rotor start-
ing current and total accelerating time
under maximum load contitions.

Line voltage should be maintained
between +10% of motor nameplate
voltage.

Reduce load or correct conditions
causing overload.

Adjust relay setting in accordance

with instructions for the overload relay.

Adjustment should correspond to
thermal rating of the motor, including
temperature rise, duty and service
factor. Replace overload if not sized
properly.

Select relay/heater in accordance with
instructions for overload relays.
Replace if necessary.

Replace relay.

Check relay selection and adjustment
per overload relay instructions,

Current transformers must have a
step-down ratio to correspond to full
load motor current and relay selection.
Protective jumpers may be provided
at current transformer secondary
terminals or on terminal block con-
nections to guard against open trans-
former secondary circuit, and jumpers
must be removed before placing
equipment in operation.

Use megger and other test instruments
to locate fault and correct.




Troubleshooting
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Problem

Probable Causes

Corrective Action

Blowing of primary control trans-
former fuses.

Blowing of secondary control trans-
former fuses.

Blowing of motor power fuses. (cont.)

Jogging or too frequent starting.

Fuses internally damaged because of
improper handling.

Shorted primary winding in control
transformer.

Fuse may be "open" due to rough hand-
ling before installing.

Secondary fuses not properly coordin-
ated.

Abnormal current or short circuit in
control.

On frequent starting, fuses accumu-
late abnormal heat and cool more
slowly than do overload relays. Since
fuses more closely follow cooling and
heating of motor windings, succes-
sive starting operations must be limited
to the safe capacity of the motor to
prevent fuse blowing from this cause.
Check size rating on fuse against
motor full load currents and service
factor.

Motor power fuses may be damaged,
dropped or roughly handled. Replace
with fuse of same type, rating and
voltage.

Replace or repair transformer.

Replace with fuse of same type, rat-
ing, and voltage.

Melting characteristics of secondary
fuse should not intersect melting
characteristic of primary fuse. Rating
of standard NEC fuse should not
exceed lwice the secondary current
rating.

Check for faulty operation of long
wipe economizing contacts, if sup-
plied, shorted magnet coils, shorted
rectifiers, if supplied, grounds, loose
or bent connections, mechanical
binding in relay and contactor mech-
anisms, excessive operations and
incorrect secondary terminal
connections.
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