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Product Description

INTRODUCTION

Overload relays are intended to protect motors, controllers, and branch-circuit conductors against
excessive heating due to prolonged motor overcurrents up to and including locked rotor currents.
Protection of the motor and the other branch-circuit components from higher currents, due to short
circuits or grounds, is a function of the branch-circuit fuses, circuit breakers, or motor short-circuit
protectors.

Electrical motors make up a large percentage of power system loads. Market demands for reduced
downtime and increased productivity have compelled the motor control industry to evaluate motor
protection technology continuously. Technology advancements now allow the motor control industry to
offer several options for motor protection.

This briefly reviews traditional motor protection technologies and discusses the new, electronic motor
protection options. After reading this paper, you should be able to understand the available technologies
and how to choose the right solution for a given application. Important factors to consider in determining
the appropriate overload protection include:

« Application requirements
« Cost per feature of a given technology

- Willingness and ability of all parts of the user’s organization to embrace and implement the new
technology.

MOTOR FAILURE AND PROTECTION

Motor failure may be the result of electrical or mechanical factors. A study commissioned by the
Electrical Research Associates (ERA) of the United Kingdom in 1986 indicated the most common
causes of motor failure are:

1. Overcurrent 30%
2. Contamination 18%
3. Single Phasing 15%
4. Bearing Failure 12%
5. Aging (natural wear) 10%
6. Rotor Fault 5%
7. Miscellaneous 7%

Failure modes 1, 3 and 7 are attributable to electrical issues. Modes 2, 4, 5 and 6 are the result of
mechanical (and some manufacturing) issues.

Historically, motor protection provided with the controller was only able to address the electrical causes
of motor failure. These electrical issues account for at least 45% of the most common causes of motor
failure. Motor branch circuits are protected against short circuits (instantaneous overload currents) and
steady state or low level, sustained overload relays. In the U.S., this protection is provided by the short
circuit protective device (SCPD) and the motor overload relay, when they are applied according to the
National Electrical Code (NEC).

Trip Class Designation

Regardless of the product style (NEMA or IEC), overload relays respond to overload relay conditions
according to trip curves. These trip curves are defined by the class of protection required (see Table 1).

Table 1: Trip Classes

Class Designationa Tripping Time

Class 10 10 Seconds or less
Class 20 20 Seconds or less
Class 30 30 Seconds or less

A Marking designation for tripping time at 600% of current element rating
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Product Description

IEC components are typically application rated. This means the controller is sized very close to its
operational limit for a given application. IEC motors are also generally more application rated. For these
reasons, Class 10 trip is most common on |IEC applications. Because NEMA products are applied with
more built-in excess capacity, the Class 20 trip is most common.

Figure 1 shows the three types of trip curves.
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Figure 1 Typical Trip Curves

Protection to Motor Branch Circuits

To protect the motor branch circuit against short circuits, overload relay protection must be coordinated
with protection provided by the SCPD. The SCPD may be a fused switch or a circuit breaker. Figure 2
shows the critical point (I.) in this coordination.
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Product Description

Thermal Relay Unit

Motor

= -
Magnet Coil

Drawing shows operation of melting alloy overioad relay. As heat melts alloy,
ratchet wheel is free to turn. The spring then pushes contacts open.

Solder pot (heat sensitive element)
is an integral part of the thermal unit.
It provides accurate response to overload
current, yet prevents nuisance tripping.
Heating winding (heat producing element)
is permanently joined to the solder pot, so
proper heat transfer is always insured.
No chance of misalignment in the field.

Melting Alloy Thermal Unit

At current values greater than I, the SCPD reacts quicker than the overload
relay. At current values less than |, the overload relay reacts quicker. Articles
110 and 430 of the NEC provide guidance in the selection of the SCPD to
facilitate coordination of the components of a motor branch circuit (i.e.
location of point I.).

Withstand Ratings

Equipment withstand ratings are linked to branch circuit protection. The
same parameters that affect the trip point of a given protective device also
contribute to how much (or how little) let-through energy the device may be
exposed to and still function after the clearing of the fault. Withstand does not
explicitly show up in Figures 1 or 2. Traditional melting alloy and bi-metal
overload relays have been the “weak link” in motor branch circuit withstand
ratings. Since these devices employ sensing elements directly in the current
path, electrical faults leading to mechanical stresses are a concern. These
devices typically contain small mechanical parts than can quickly become
out-of-spec when exposed to let-through energy exceeding their withstand
capability. If the coordinated protection for the circuit operates properly (and
the SCPD protects the circuit), the motor and the controller will be protected.
The withstand rating of a branch circuit must account for the withstandability
of the lowest rated component in the circuit.

Thermal Overload Relay

In spite of being relatively simple and inexpensive, thermal overload relays
are very effective in providing motor running overcurrent protection. This is
possible because the most vulnerable part of most motors is the winding
insulation and this insulation is very susceptible to damage by excessively
high temperature.

Being a thermal model of a motor, the thermal overload relay will produce a
shorter trip time at a higher current similar to the way a motor will reach its
temperature limit in a shorter time at a higher current. Similarly, in a high
ambient temperature, a thermal overload relay will trip at a lower current or
vice versa allowing the motor to be used to its maximum capacity in its
particular ambient temperature (if the motor and overload are in the same
ambient).

Once tripped, the thermal overload relay will not reset until it has cooled,
automatically allowing the motor to cool before it can be re-started.

NOTE: The overload relay must be used in conjunction with a contactor. The
overload relay has no power contacts and cannot disconnect the motor by
itself. The control circuit contact must be wired in series with the coil of the
contactor so that the contactor will de-energize when an overload occurs.

Square D manufactures three types of overload relays, the melting alloy, the
bimetallic, and solid state. In some types, the bimetallic is available in both
non-compensated and ambient temperature-compensated versions. In both
melting alloy and bimetallic, single element and three element overloads are
available. Solid state overloads are discussed on Page 5.

Melting Alloy

In melting alloy thermal overload relays, the motor current passes through a
small heater winding. Under overload conditions, the heat causes a special
solder to melt allowing a ratchet wheel to spin free thus opening the control
circuit contacts. When this occurs, the relay is said to “trip”. To obtain

appropriate tripping current for motors of different sizes, or different full load
currents, a range of thermal units (heaters) is available. The heater coil and
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Product Description

solder pot are combined in a one piece, nontamperable unit. Melting alloy
thermal overload relays must be reset by a deliberate hand operation after
they trip. A reset button is usually mounted on the cover of enclosed starters.
Thermal units are rated in amperes and are selected on the basis of motor
full load current, not horsepower.

Non-Compensated Bimetallic

Bimetallic thermal overload relays employ a U-shape bimetal strip
associated with a current carrying heater coil.When an overload occurs, the
heat will cause the bi-metal to deflect and operate a control circuit contact.
Different heaters give different trip points. In addition, most relays are
adjustable over a range of 85% to 115% of the nominal heater rating.

Bimetallic overload relays are used where the controller is remote or difficult
to reach. Three wire control is recommended when automatic restarting of a
motor could be hazardous to personnel.

Automatic Reset

These relays are field convertible from hand reset to automatic reset and
vice-versa. On automatic reset after tripping the relay, contacts will
automatically reclose when the relay has cooled down. This is an advantage
when the relays are inaccessible. However, automatic reset overload relays
should not normally be used with 2-wire control. With this arrangement, the
motor will restart when the overload relay contacts reclose after an overload
relay trip, and unless the cause of the overload has been removed, the
overload relay will trip again. This cycle will repeat and eventually the motor
will burn out due to the accumulated heat from the repeated inrush and
overload current. More important is the possibility of danger to personnel.
The unexpected restarting of a machine may find the operator or
maintenance man in a hazardous situation as he attempts to find out why his
machine has stopped.

Ambient Temperature Compensated Bimetallic

Ambient-compensated bimetallic overload relays are designed for one
particular situation; that is, when the motor is at a constant ambient
temperature and the controller is located separately in a varying ambient
temperature. In this case, if a standard thermal overload relay were used, it
would not trip at the same level of motor current if the controller temperature
changed. The standard thermal overload relay is always affected by the
surrounding temperature. To compensate for temperature variations, an
ambient-compensated overload relay is used. Its trip point is not affected by
temperature, and it performs consistently at the same value of current.

Thermal Overload Relay Trip Characteristics

Melting alloy and bimetallic overload relays are designed to approximate the
heat actually generated in the motor. As the motor temperature increases, so
does the temperature of the thermal unit. The motor and relay heating curves
(left) show this relationship. From this graph we can see that no matter how
high the current drawn, the overload relay will provide protection yet will not
trip unnecessarily.

Solid State Overload Relay

There are some substantial advantages to using the solid state electronic
device. The device does not require thermal units. The customer does not
have to exercise sKkill at the selection procedure nor is there a need to stock
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Product Description

thermal units for repair or replacement. Not having to install thermal units can save from 20-30% of the
installation time for a starter or separate overload relay, as compared to the traditional NEMA devices.

The solid state device, when operated within its operating temperature range, does not require ambient
compensation. Only the level of current being drawn by the motor affects the trip of the device.

Solid state devices are typically available as part of a starter or as a separate component. This adds to
the flexibility of their application and mounting. Some solid state devices are designed to retrofit melting
alloy or bi-metal devices from the same manufacturer. This flexibility provides the user a migration path
to the new technology. Product selection and application are not dramatically different from the
traditional melting alloy or bi-metal devices. The mounting and “look” are also similar to the traditional
devices. Backward compatibility can also be useful if the decision is made to standardize on the new
technology and the user wishes to upgrade the existing installed base.

The most important feature offered by a solid state overload relay is phase loss protection. While a
phase loss causes a significant current increase in the remaining phases of the motor circuit, there is a
major increase in rotor current that can cause motor damage.

The time it takes for a melting alloy device to trip is determined only by the level of current in the
remaining phases. The majority of the motors installed (world-wide) are run at about 70% of their full
load capability. In these situations, the phase loss condition may result in a level of current in the
remaining phases just slightly above the actual FLA of the motor and, therefore, only slightly above the
rating of the thermal unit. Therefore, it could take a substantial amount of time for the melting alloy device
in this application to respond to phase loss.

The bi-metal device offers a limited form of phase loss protection by means of a differential tripping
mechanism where the device will trip somewhat faster when an overload is detected on only two of the
phases. This device contrasts with a solid state overload relay with phase loss protection that would trip
in less than three seconds and alert the user of a potential distribution system problem in advance of
motor failure. Consequently, the problem does not have an opportunity to affect other equipment on the
system.

The solid state device also provides phase unbalance protection where the device will trip if the current
on any phase is 25% greater than the average of all three phases. Phase unbalances are typically
caused by an unbalanced up-stream single phase load that can disturb phase voltages. Such a
condition can similarly lead to excessive rotor currents and motor damage.
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Thermal Overload Relays — NEMA Rated

Melting Alloy
NEMA-rated Thermal Overload Relays feature:
» Exclusive One-Piece Thermal Unit * Trip Free Reset Mechanismon Types F, G & S
» Inverse Time Delay Trip * Replaceable Contact Units on Types F, G & S

- Alarm Contact Available

Slow trip (Class 30) and quick trip (Class 10) melting alloy thermal units are available for all Size 1,2, 5
and 6, and some Size 3 and 4 applications. Thermal units are not included.

For Separate Mounting — Melting Alloy — 600 Volts Maximum, AC or DCx

Maximum Full Open Type For Terminal Block Channel Mounting Order
Size Load Current for Separate Panel Mounting Open Type Relay and Bracket Kit Below
(Amperes) Left Hand Type | Right Hand Type Type
Single Pole Construction (One N.C. Contact) — 1 Thermal Unit Required
CO1R 1 25 Co1 CO1R
Type 2 45 TO1 TO1
3 86 uUo1 uo1
4 133 FO1L FO1R
5 266 GO11L GO11R
Three Pole Construction (One Common N.C. Contact on Type S Only) — 3 Thermal Units Required
1 25 SEO5 SM2
2 45 SEO8 SM2
3 86 SEO12
4 133 SEO15
5 266 Use 3 Type GO11R Relays Listed Above

* Maximum power circuit rating for separate mounting overload relays, Types C, F, G, T and U, is 600 volts AC or DC; Type S is 600 volts AC only.
Maximum control circuit contact rating for Types C, F, G, T, U and SDO18 is 600 volts AC and 250 volts DC; the remaining Type S versions are 600
volts AC only.

Replacement Melting Alloy Overload Relays for Square D Class 8536 Starters

Locate Class 8536 Starter in this Column Order Class 9065 Overload Relay from this Column
. N Number of Number of Thermal
NEMA Size [ Type Series Poles Type Units Required
2 SDO4 1
00 SA A&B 2 oo :
2 SDO4 1
0 S8 A 35 SDOS 3a
2 SDO4 1
Type SEO5 L sc A 35 SDOS 3a
1P sC A 2 SDO10 1
2 SDO7 1
2 SD A 35 SDOS8 3a
2 SDO11 1
3 SDO12 3
3 SE N 4 SDo13 2
5 SDO14 3
3 SDO15 3
4 SF A 4 SDO16 2
5 SDO17 3
5 SG A 3t SDO18 1
6 SH A&B 3 SEO5 3

A For 4-pole starters used on two phase systems order 2 thermal units plus one Class 9998 Type SO31 jumper strap kit for every two starters. Each kit
includes two jumper straps.
1 Type S Size 5 starters use three Type SDO18 overload relays per starter.

Special Features for Melting Alloy Types

Form
Substitute 1-N.O. isolated alarm contact and 1-N.C. contact per relay. (Type S starters only)v Y342v
Substitute 2-N.C. contacts for standard N.C. contact per relay. (Type S starters only) Y344v
Modify Type U relay to accept Type FB quick trip or SB slow trip thermal units. (Accepts Type C standard trip) Y21e
Modlfy Typg SDO12 reIays to agcept Type FB quick trip or SB §lowtrip thermal units, and Type F, and Type SDO15 relays to accept Type Ys1e
FB quick trip thermal units. (Rejects Type CC standard trip units)

® This form cannot be field modified.
v Field modification possible. Order 9999 S04 (for Form Y342) or 9999 S05 (for Form Y344).
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Thermal Overload Relays — NEMA Rated

Bimetallic

Class 9065
Type SEO6B2
Three Pole Construction
Non-Compensated

Bimetallic thermal overload relays feature automatic reset or hand reset and a trip-free mechanism.
There are ambient temperature-compensated versions. Note that thermal units are not included in the
shown prices.

For Separate Mounting — Bimetallic — 600 Volts Maximum AC or DCx«

. . Maximum Full Load Open Type for Number of Thermal
Description Size . B .
Current (Amperes) Separate Panel Mounting | Units Required
Single Pole Construction (One N.C. Contact)
00,0, 1 25 DA
2 60 GA
Non-Compensated 3 100 HA 1
4 180 JA
Three Pole Construction (One Common SPDT Contact on Type S)
1 26 SEO6B2
Non-Compensated 2 45 SEO9B2 3
1 26 SEO6B 3
Ambient Temperature- 2 45 SEQ9B
Compensated
For additional selections see International Control Products.

% Maximum control circuit contact rating for Type S versions is 600 voits AC only.

Replacement Overload Relay for
Square D Class 8536 Bimetallic Overload Relay on an Existing Starter

Locate Class 8536 Starter in this Column Ortier Glass 5666 Ovarfoad Retay
from this Column
Number of
NEMA ) Number of )
. Type Series Form Type Thermal Units
Size Poles .
Required
Ba SDO6B 3
0 SB A&B Any B1a SDO5B1 2
B2a SD06B2 3
Ba SDO6B 3
1 sc A&B Any Bla SDOSB1 2
B2a SDO6B2 3
Ba SDO9B 3
2 SD A Any Bla SDO08B1 2
B2a SD09B2 3
A 3 Y59e 26005-11000 1
3 SE A SHAD1 3
3 B5e
B 26005-31000 1
A 3 Y59e 26005-11500 1
4 SF A SJAD1 3
3 B5e
B 26005-31800 1
B2Y500v SE06B2 3
5 SG A 3
BY500v SEO6B 3
B SEO6B 3
6 SH A&B 3 B2 SEO6B2 3

A B indicates ambient temperature-compensated bimetallic overioad relay.
B1 indicates single phase non-ambient temperature compensated bimetallic overload relay.
B2 indicates polyphase non-ambient temperature compensated bimetallic overioad relay.

e Form B5 and Form Y59 use 1 overload relay block per phase. B5 indicates single phase bimetallic overioad relay. Y59 indicates single phase ambient
temperature compensated bimetallic overload relay.

v B2Y500 indicates bimetallic overload relay with current transformer sensing. BY500 indicates ambient temperature compensated bimetallic overload
relay with current transformer sensing. This part number does not include the current transformer assembly (Current Transformer part number
31102-084-50).
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Thermal Overload Relays — NEMA Rated
Solid State Overload Relay, Motor Logic™ Base Unit

Base Unit relays feature: 3 to 1 adjustment range for trip current; phase loss and unbalance protection;
direct replacement for Type S melting alloy; and LED power indication. They are ambient insensitive and

self-powered. Electrical remote reset is also available.

Base Unit: For Separate Mounting Solid State Overload Relay
600 Volts AC Maximum

. Full Load Open Type
Size (3-Pole)
Current Range (Amperes) Trip Class 10 Trip Class 20

00cm 39 SSC10 SSC20
Om 6-18 S$S010 S$S020
1= 9-27 $S110 §S120
2 1545 §5210 $5220
3 30-90 $S310 $S8320
4 45-135 55410 $8420
5¢ 90-270 SS510 S$8520

= Size 00¢, 0, and 1 are supplied without lugs. Lower amperage loads can be protected by looping of power wires.
+ Size 5 is a complete drop-in replacement for Square D NEMA Type “S™ melting alloy, bimetallic, and Y500 overioad relays only.

Base Unit: Replacement SSOLR for Retrofit of Square D Type S Starter
Solid State Overload Relay — 600 Volts AC Maximum

Order Class 9065 Overload from these columns
Locate 8536 Starter . Full Load Current
in this column FIEMA Stea Range (Amperes) OpeaType
Trip Class 10 Trip Class 20
SA 00cv 39 SSC10 S$SC20
SB ov 6-18 SS010 $S020
scC 1v 9-27 S$S110 $S120
sD 2 15-45 SR210 SR220
SE 3 30-90 SR310 SR320
SF 4 45-135 SR410 SR420
SG 5% 90-270 SR510 SR520
SH 6% 180-540 SR610 SR620
SJ Tx 270-810 SR710 SR720

v 00, 0 and 1 are supplied without lugs. Lug - Extender Kits are available for Size 00, 0 and 1.

* Size 5, 6 and 7 Replacement Overloads are overioad relays only for existing NEMA Type “S” starters with Motor Logic. External CTs and additional

components are not included.

Additional Standard Features

» Self-powered

- Repeat trip accuracy: +/- 2%
» Normally closed trip contact

» Visible trip indication
» Trip free operation
» Ambient insensitivity
« Harmonic immunity
» Thermal memory

« Trip test function

» 3 Second trip on phase imbalance >25% (see Page 13)

Optional Features

» Auxiliary contacts

- Electrical remote reset

» Lug-Lug kits for separate mounting
+ DIN rail adapter bracket
» Lug-Extender kit for retrofit (00, 0, 1)
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Thermal Overload Relays — NEMA Rated
Solid State Overload Relay, Motor Logic™ Feature Base Unit

10

Feature Unit relays include all of the features found on the Base Unit relays plus: switch selectable trip
class; Class Il ground fault detection; and direct replacement for Type S melting alloy. These relays will
also accept the Analog Output Module or Seriplex® communication module. Electrical remote reset is
also available.

Feature Unit: For Separate Mounting Solid State Overload Relay
600 Volts AC Maximum

Size Full Load Current Range Open Type

(3 Pole) (Amperes) Trip Class 10/20
005 15-45 SFB20

00.m 3-9 SFC20

om 6-18 SF020

1= 9-27 SF120

2 15-45 SF220

3 30-90 SF320

4 45-135 SF420

5¢ 90 - 270 SF520

= Size 00g, 00¢, 0, and 1 are supplied without lugs. Lower amperage loads can be protected by looping of power wires.
+ Size 5 is a complete drop-in replacement for Square D NEMA Type “S™ melting alloy, bimetallic, and Y500 overioad relays only.

Feature Unit: Replacement SSOLR for Retrofit of Square D Type S Starter
Solid State Overload Relay — 600 Volts AC Maximum

Order Class 9065 Overload from this column
Locate 8536 Starter . Full Load Current Range
in this column MEMA Stza (Amperes) OpeaType
Trip Class 10/20
SA 00g¥ 15-45 SFB20
SA 00cv 3-9 SFC20
SB ov 6-18 SF020
sC 1v 9-27 SF120
SD 2 15-45 ST220
SE 3 30-90 ST320
SF 4 45-135 ST420
SG 5% 90 - 270 ST520
SH 6% 180 - 540 ST620
sJ T* 270-810 ST720

v Size 00g, 00¢, 0, and 1 are supplied without lugs. Lower amperage loads can be protected by looping of power wires.
* Size 5, 6 and 7 Replacement Overloads are only for existing NEMA Type “S” starters with Motor Logic™. External CTs and additional components
are not included.

Additional Standard Features

- Self-powered

« Repeat trip accuracy: +/- 2%
« Normally closed trip contact
 Visible trip indication

« Trip free operation

« Ambient insensitivity

« Harmonic immunity

« Thermal memory

« Trip test function

» Ground fault detection

» 3 Second trip on phase imbalance >25% (see Page 13)

Optional Features

« Auxiliary contacts

+ Electrical remote reset

» Lug-Lug Kits for separate mounting

« DIN rail adapter bracket

« Lug-Extender kit for retrofit (00g, 00¢, O, 1)
« 4-20 mADC, analog output module

- Seriplex® communication module
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Thermal Overload Relays — NEMA Rated

General

Overload relays are intended to protect motors,
controllers, and branch-circuit conductors against
excessive heating due to prolonged motor
overcurrents up to and including locked rotor
currents. Protection of the motor and the other
branch-circuit components from higher currents,
due to short circuits or grounds, is a function of the
branch-circuit fuses, circuit breakers, or motor
short-circuit protectors.

Nameplate Versus NEC Full-load Current

The 1996 NEC in Tables 430-147, 430-148, 430-
149 and 430-150 lists full-load currents according
to motor horsepower and voltage. According to
Article 430-6, these full-load currents should be
used, rather than the motor nameplate full-load
current, to determine the ampacity of conductors,
ampere ratings of switches, or branch-circuit
overcurrent devices, etc. It is specifically stated in
Article 430-6, however, that “separate motor-
running overcurrent (overload) protection shall be
based on the motor nameplate current rating.”

Service Factor

NEMA standards for motors list service factors of
1.15 to 1.25 for general-purpose ac motors from
1/2 to 200 horsepower. Other motors, such as
totally-enclosed, fan-cooled, and motors over 200
horsepower have a standard 1.0 service factor.
Because of the way in which the standards are
established, there is no simple way of determining
the service factor without looking at the motor
nameplate. For this reason all of the thermal unit
selection tables in this catalog are designed for
1.15 to 1.25 service factor motors, except the
tables for Class 8198 High Voltage Starters.
These tables are designed for 1.0 service factor. It
is important to know when a motor has a service
factor of 1.0, because failure to recognize this fact
will result in an over-sized thermal unit selection
and reduced motor protection.

Motor Branch Circuit Design

Minimum safety provisions for the control of
motors are set forth in the National Electrical
Code. Although these minimum provisions must
be met, they are no substitutes for an intelligent
selection of protective devices made on the basis
of the motor circuit being designed. The code
recognizes this fact in Article 430, Section D,
“Where maximum branch-circuit protective device
ratings are shown in the manufacturer’s overload
relay table for use with a motor controller or are
otherwise marked on the equipment, they shall

Application Data

not be exceeded even if higher values are allowed
(by the code).”

Square D furnishes an instruction sheet with
every starter. Each instruction sheet includes
thermal unit selections and either fuse or circuit
breaker selections, or both as applicable.

The capability of industrial systems to deliver high
short circuit currents has been increasing steadily
over the years. This fact has caused much
concern about the capability of motor controllers
to withstand high current faults, without creating
hazards for personnel and destruction of
equipment. NEMA standards require that
contactors be able to interrupt currents up to 10
times full load current. Therefore, it is acceptable
for the overload relay to respond before the short-
circuit protector up to this level. At currents above
10 times motor full load current the short circuit
protective device must respond first to minimize
equipment damage. A fully coordinated system is
achieved when the overload relays operate in
response to motor overloads before the fuses or
circuit breaker, and the fuses or circuit breaker
open the circuit before the overload relays trip or
burn out on short-circuit currents.

Proper coordination requires a thorough
knowledge of the time versus current limits of all
of the branch circuit components as well as the
time versus current trip characteristics of the
overload relay and short circuit protective device.

Overload Relays

Thermal overload relays sense motor current by
converting this current to heat in a resistance
element. The heat generated is used to open a
normally closed contact in series with a starter
coil causing the motor to be disconnected from
the line.

In spite of being relatively simple and inexpensive,
thermal overload relays are very effective in
providing motor running overcurrent protection.
This is possible because the most vulnerable part
of most motors is the winding insulation and this
insulation is very susceptible to damage by
excessively high temperature.

Being a thermal model of a motor, the thermal
overload relay will produce a shorter trip time ata
higher current similar to the way a motor will reach
its temperature limit in a shorter time at a higher
current. Similarly, in a high ambient temperature,
a thermal overload relay will trip at a lower current
or vice versa allowing the motor to be used to its
maximum capacity in its particular ambient
temperature (if the motor and the overload are in
the same ambient).

1
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Thermal Overload Relays — NEMA Rated
Application Data

Cutaway View of Standard
Trip Melting Alloy
Thermal Unit

Class 9065 Type SEO5
Three-Pole Construction

Class 9065 Type CO1
Single Pole Construction

12

Once tripped, the thermal overload relay will not
reset until it has cooled, automatically allowing the
motor to cool before it can be re-started.

Square D manufactures two basic types of
thermal overload relays, the melting alloy and the
bimetallic. In some types, the bimetallic is
available in both non-compensated and ambient
temperature-compensated versions. In both
melting alloy and bimetallic, single element and
three element overloads are available.

Motor Logic Solid State overload relays use an
electronic method of detection, which responds
directly to the motor current. When tripped the
overload relay may be reset either manually or
remotely using the Remote Reset Module. The
Solid State overload relay provides overload
protection only for three phase motors rated up to
600 volts AC.

The Solid State overload relay provides protection
for phase loss and phase unbalance. In addition,
this overload relay is ambient insensitive. The
Solid State overload relay is available as a
separate trip Class 10 or 20 and as a selectable
trip Class 10/20 device.

The Motor Logic solid state overload relay must
be selected based on the FLA of the motor it is to
protect. Applications involving a motor with an
FLA less than 1.5 amps can be addressed by
passing multiple looped turns of the motor leads
through the current transformer windows.

Hand Reset Melting Alloy

Application

Hand reset melting alloy overload relays use a
eutectic alloy solder which responds to the heat
produced in a heater element by the motor
current. When tripped, the overload relay may be
reset manually after allowing a few minutes for the
motor and relay to cool and the solder to solidify.

Square D’s one-piece thermal unit construction
will provide overload protection for the majority of
motors. Repeated tripping does not affect the
original calibration. Melting alloy thermal units are
available in three designs: standard trip, slow trip
and quick trip.

Standard Trip (Class 20)-All standard trip thermal
units provide trip characteristics for normal motor
acceleration up to approximately 7 seconds on a
full voltage start.

Slow Trip (Class 30) — Type SB thermal units
provide trip characteristics for motor acceleration
up to approximately 12 seconds on a full voltage
start. The motor should be suitable for extended
starting periods.

Quick Trip (Class 10) — Type FB thermal units are
used to protect hermetically sealed, submersible
pump and other motors which can endure locked
rotor current for a very short time, or motors which
have a low ratio of locked rotor to full load current.

Replaceable Contacts — The contact modules of
Type S, F and G overload relays are replaceable.
Refer to Page 13.

Alarm Contacts — Contact modules with one N.O.
and one N.C. contact are available for Type S, F,
an G overload relays. For Type S, specify Form
Y34-2; for Types F and G, specify Form Y34.
Y34-2 indicates a four terminal isolated contact
module and Y34 indicates a three terminal module
with a common terminal between the N.O. and
N.C. contacts. Refer to Page 13.

Contact Ratings — For the overload relay control
circuit contact ratings refer to Page 13.

© 1998 Square D All Rights Reserved
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Power Circuit Voltage Ratings

Thermal Overload Relays — NEMA Rated

Application Data

Type AC — 50 or 60 Hz DC
C,FGTU 600 600
A S 600 —
AF, AG, AR, AT, AU 600 600
AC — 50 or 60 Hz DC
Vo!ts. Inductive Ial::lducﬂve
NEMA (I\flhmmum 35% Power Factor Resistive
o
e Contact Form | Volts ——
Tvp - 110 volts | Make Break Type Make and
Ratings | .
IS recom- Break
mended) Amps | VA Amps | VA Amperes
AF, AG, AR, AT, AU,
AD, AG, AR, AT, AU, 120 60 7200 |6 720 | SAF SAG. SAU Std. 125 55
C,FGTU, ABDO 240 30 7200 |3 720 et/
SAF, SAG, SAU, SDO18 480 15 7200 |15 720 Std, |45 |14
SS, SSF, SR, ST 600 12 7200 |12 720 [C.T.U Y34, o, 55
ory342 :
= 125 55
GO Sd. s | 27
SDo18 Y34 125 2
SD & SE (Sizes 0-4 & 6), SD & SE (Sizes 0-4 & 6) | Std. - -
Class 9998 Type SO1 and o b w00 3, |30 ¢ )
Class 9999 Type SO4 B600 480 75 3600 | g 360 | SD & SE (Sizes 0-4 & 6) ¥§ 2or
and SO5 Contact 600 6o |30 | & 360 125 »
Modules : ) )
Class 9999 Type SO4 std
and SO5 -
SS, SF, SR, ST SO e

Accessories

Isolated Auxiliary Contacts for Motor Logic Overload Relays

Overload Relay auxiliary contacts are available factory installed or in kit form for field installation on
Motor Logic Overload Relays. These contacts may be used for isolated alarm contact applications.

For Use with

. Class 9999
- Description )
Type NEMA Size Parts Kit
8536 SA-SJ 00g through 7 N.O. or N.C. Auxiliary Contact ACO4
9065 SS, SR, SF, ST 00g through 7 (Field Convertible)
DIN Adapter
The DIN adapter provides a method to mount the Motor Logic overload relay to a 35 mm DIN rail.
For Use With e Class 9999
- Description )
Type NEMA Size Parts Kit
9065 SS or SF 00g, 00¢, 0, and 1 DIN Adapter DAD1

Lug-Lug/Lug-Extender Kits

A Class 9999 LLO Lug-Lug Kit can be field installed on separately mounted overload relays. The
standard NEMA Size 00g, 00, 0, and 1 Class 9065 Type SS and SF Overload Relays are supplied
without lugs. A Class 9999 LBO Lug-Extender Kit is designed for NEMA Size 00g, 00, 0, and 1 Retrofit
Starter Applications. This kit allows the lugs to be in the same location as the Class 9065 Melting Alloy
Overload Relay, eliminating the need for additional wire length.

For Use With L Class 9999
- Description )
Type NEMA Size Parts Kit
9065 SS or SF 00g, 00¢, 0, and 1 Lug-Lug Kit for separate mounting 9999 LLO
9065 SS or SF 00g, 00, 0, and 1 Lug-Extender Kit for retrofitting existing NEMA Type “S” starters 9999 LBO

13
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Thermal Overload Relays — NEMA Rated

Application Data

L1 L2

1 1
Disconnecting Means, Provided
by User, or with Controller

lI_B

L1

Three Phase Starter
Wired to Con¥rol 3
Single Phase Motor

e

Melting Alloy Overload Relay
Jumper Strap Kits

14

Remote Reset Module

The Remote Reset Module can be easily field installed on solid state overload relays. This module will
allow the overload relay to be reset from a remote location.

For Use With o Class 9999
- Description )

Type NEMA Size Parts Kit
8536 SA-SJ 00g through 7

Remote Reset Module RR04e
9065 SS, SR, SF, ST 00g through 7
8536 SE-SF 3and 4 i

Top Mounting Bracket RB34ae
9065 SS, SR, SF, ST 3and 4

A To be used to mount the remote reset module on the top of the overload relay.

® 120Vac power required.

4 — 20 ma DC Communication Module

This module provides 4 - 20 madc output proportional to the percentage of current flowing to the motor,
according to the trip current adjustment setting. This feature works only on 9065 SF and ST overload relays.

For Use With
: Voltage Description Class 9999

Type NEMA Size Parts Kit

9065 SF, ST 00g through 7 120Vac 4-20 madc Output AO01

9065 SF, ST 0 through 4 24vdc 420 madc Output | AO02

Contact Units for Melting Alloy Type Overload Relays

One normally closed contact, Class 9998 Type SO1, is provided in each overload relay block on Type S

starters Sizes 004 and Size 6. On the Type S Size 5, a normally closed contact is provided with each of the
three overload relay blocks. The Class 9998 Type SO1 contact unit listed below is provided as standard in
each Class 9065 Type M melting alloy overload relay. Contact modules can be easily replaced and are
identified in the table below. Isolated overload relay alarm circuit contacts are available as an optional feature.
A pilot light or alarm bell can be wired in series with this contact to indicate that the overload relay has tripped.
For further information on isolated alarm contacts refer to Class 9999 Types SO4 and SO5.

Magnetic Starter o Parts Kit
- - Descriptiona
NEMA Size | Type Series Number
00-4 SA-SF ] Class 9998
26 SH A&B Standard N.C. contact unit Type SO1%
5 sG A Standard N.C. contact unit 31102-514-50
N.C. and N.O. alarm (three point) contact unit 31102-514-51

A Refer to Page 11-131 for contact ratings.
1 The Type SO1 is also the replacement contact unit for Class 9065 Type M melting alloy overioad relays.

Melting Alloy Overload Relay Jumper Strap Kits

Jumper strap Kits are for use on three-phase manual or magnetic starters with melting alloy overload
relays only, where a three-phase starter is used to control a single-phase motor. These Kits will include
two jumper straps, a wiring diagram showing how to wire a three-phase starter to control a single-phase
motor, and single-phase (one thermal unit) selection tables.

For Starter Class 9998 Kit
Class -

Size Type Type No.

00,0, 1,2 SA, SB, SC, SD and SO31

and M0 & M1 M & T (Manual)
ALL 34 SE, SF S032

5 SG None Available
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Thermal Overload Relays — NEMA Rated
Approximate Dimensions

Melting Alloy Type NEMA Style

Dimensions Shipping
Type Weight

A |B |c |D |E [F [e[H [1 [J]|k|L|M [N [0 [P [(bs)
SEO5 | 3%g| — | ¥ | 3ap | 37iap | 280g | Thao | Mg | 20ie | Vo | Vo | Vo | Tho | 1 | 1% | #10 1
SEO8 | 3%g| — | ¥ | e | 3% | 280g | e | "Vie | e | Vo | Vo | Vo | Tho | 1 | 1% | #10 1,
SEO12| — | 5% | e | 5% | 5% | 4% | %o | 171e | 3% | s | % | e | 10 | 12s| 2 | #Ys 3
SEO15 | — | 63a | e | 5% | 5% | 4% | %a| 2V | 3% | ¥a | Y| s | 10 | 12s| 2 | #Ys 4

i i : 7
_ r E I —— 27 3
1,34 169 = 66 2 (e 138 2% 75 °y -
33 18 b 17 = 3 £S5 I7 19 : S To o — 2002%
' s \‘“% EELNENEA— ¢ 8 { 1)@ ST T 5
41 '%5" N %9;;’;-2 s %2—> (2) 3/16 Dia . — — 3
% ° ] g Mounting Screws 24_] 1o Rointng foes Plogle \-@3e0a
= . 6.19 E-38
¥ j — A
B reet N o 3
£ Travel ! ]%é § §
325 . & Eﬁ I.g £
I ; %g%‘% ' v ‘—'H 8325
’ o P
24
o] b oheliollEs
e 293 (2) 5/16 Dia. 275
74 Locating Dowels e—"7p
Type CO1 Type TO1 Type UO1 »
Weight -1/, Lb Weight - 1/, Lb Weight - 1/, Lb
% Dimensions shown for Types TO1 and UO1 do not apply when Form Y342 or Y34 is supplied.
2 L W S
- 106 406 4o 106 o | [+
x !
D D
1.81
€> - Tl 11 ] <> £
. (5\ '69' | 8 s *
@05 T | @oﬁi 158 7l 181
E E! "
Tl 156 T Left " Right
DI ]Y l ©) L Hand Hand
1k Gl | Y :
i T Pt
O|15: 72 @ g S
Mtg. Screws Types FO1L and FO1R
@ O Weight - 2 Lbs
ol gl
Left Hand Right Hand
Types GO11L and GO11R
Weight - 5 Lbs

" ons: INCHES
Dual Dimensions: Millimeters

16
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Thermal Overload Relays — NEMA Rated

Approximate Dimensions

Bimetallic Overload Relays

.50
>

2

)

Ra—

3.75
95 4"
< 27§1

3.59
91

-
JIEY

::Z n

T 15
y 230 l

.06
2

—

.89/1.00
23T 25

i1

L EY
Prov. for (4) #10
Mounting Screws

.

Types SEO6B and SEO6B2
Weight — 1 Lb

¥

G (2 Holes)

T

8

.31 Reset
Travel
394
<*+— 100

3.50

88 — ¥
- 2.71‘31 >

ﬁ 3
85
— 230
=l 8+0 58
GLLA LI %4 L
.31 Reset
26 >l \ t‘%1 g 2 Travel
. .939__1220 le— Prov. for (4) #10 31.(%4

Mounting Screws

Types SEO9B and SEO9B2
Weight — 11/, Lb

A D T_G_
J )
. ks
— - K —| L Reset
Travel
—» E |- le—— C —»
— B |=
S ] Mounting Reset Mounting Al
Outline Dimensions ) . ) ] i pPprox.
Class [Amp Dimensions Dimensions Screw Maximum Shipping
9065 |Rating Wire Size !
B c D E K L G Weight (Lbs)
DA 25 31, A ¥y 3 11, 3y A 10 8 2
GA 60 471 A ¥y 3 11, 3y A 10 1 2
HA 100 471 11, ¥y 31, s 1, A 10 00 3
JA 180 58, |1, ¥y 31, 11, s A 10 250MCM |4
All dimensions shown in inches.
=z D
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Thermal Overload Relays — NEMA Rated
Approximate Dimensions

Motor Logic™ — Solid State Overload Relay

(2) Holes. (2) Slots
for 8-32 Mtg. Screws

i T o —
31 4 o ok 391,
| v ‘ 22 o8 '—T—
0 i E
e
ﬂ—{ E o 1.70 219 | 351
o7 1 24 R%TJ/ T ol ® i “ 154 ¢ w |
N & T | ..
= .278 ravel : i i

_I:Epm E i 82
«390__ ] ° 0
. e @ .l |
Q
124 |0 24 Reset 000
NEMA Size 00g, 00, 0, and 1 Devices NEMA Size 2 Devices

532
135

& - 453

« 36%5 - 20 [ s —™
279_’ | 1_3%0 - i . =F-'-'-'-'-'i= ] Y
44 :
7 — — [‘_ 13— i--a
_% = — é 1.08 A [
% %, 27 — 2.96
2.96 g _f 20 - 0 416
20 0 O %) 356 592
l ° 2_5%6 90 _%1 0 41‘]06 0 l 150
o 1
T e | 5.02
o > b 3 -‘, —i L g 128 l‘—%A
(0] Bz | [y Reset
o o o] - <_4284 | Travel |
i Reset
Borl 151G b T Pl L DR C N |
51.%3 a7 —> |- |
NEMA Size 3 Devices NEMA Size 4

L (BB

|

& ]
© Y L_zsgs_,| |J.33)8
5 -

NEMA Size 5 Device

Note that the dimensions are for reference only; it is designed exclusively for NEMA Type “S” Size 5
starters and only for melting alloy, bimetallic, and Y500 overload relay assemblies.

D 17
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Overload Relay Comparison

OVERLOAD RELAY COMPARISON

Information is subject to change without notice.

Overload Relay | Type Trip Indication Reset Mechanism | Solid State Overload
Melting Al Yes, an optical indicator
el which furns yellow, Manual Only « Self Powered SMP1, SMP2 only
* External Power SMP3
Bimetallic Yes, an optical indicator . * Phase Loss SMP1, SMP2, SMP3
ey 03 | Bulletin 503 which tums yeliow. Automatic « Grd. Fault and Jam Prot. SMP2, SMP3 only
) * Selectable Trip Classes SMP2, SMP3 only 10, 15,
Series Solid State ) SMP1 Manual only or 20, 30
Bulletin 592 ::Spgfr’s‘?:' ",'rll’df:g g‘:ﬁgﬂ;& (Fl,\ganIAlno) « Com. Capabiliies SMP3 only
nw - s * Led Indication SMP3 on|
SMP1, SMP2, SMP3 sel ble (Man/Auto) ly
y Yes, orange frip flag
Cutler H Melting Alloy appears in window. Selectable (Man/Auto) A
Freedom Series -
. . Yes, orange frip flag
Bimetallic appears in window. Selectable (Man/Auto)
. Manual (must push to
Melting Alloy No reset)
Furnas Innova® Bimetallic No Manual (must push to : ggm ESP 100
Plus/ESP 100® reset) !
* Separate Trip Classes 10, 20, 30
. Yes, reset button moves | Manual (must push to
Solid State (not noticeable). reset)
. Yes, yellow trip flag Manual only, optional
Metting Aoy appears in window. Reset Module
* Self Powered
General Electric Bimetallic Yes, yellow trip flag Manual only, optional * Phase Loss
Line 300 Series appears in window. Reset Module * Phase Unbalance (adjustable)
- - * Selectable Trip Classes 10, 20, 30
Solid State Yes, yellow trip flag Manual only, optional
appears in window. Reset Module
' o Convertible (Man/Auto) | ; 120 ¥ control power
Neanroge |soasae [Noopation | bowndpoees, | prase unaance
- available * Dip Switch settting 10, 20, 30 or none
* Grd. Fault Protection
* Self Powered
Melting Alloy Yes, yellow trip flag Manual Only * Base and Feature Base
* Phase Loss
* Phase Unbalance
. * Grd. Fault Detection Feature Base only
Square D Type S Bimetallic :es, );erlsk.::v\:"ng dﬂ;‘? Selectable or Manual * Selectable Trip Classes Feature Base, 10 or 20
Ppe: : « Com. Capabilities Feature Base only
* 420 Comm. Module Feature Base only
i Yes, yellow trip flag Manual Only, Remote * Harmonic Imml.me.
Solid State in window Reset module available * Power LED Indication
appears in win ese ule aval * Ambient Insensitive

2 D
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General

All tables are based on the operation of the motor
and controller in the same ambient temperature,
40°C (104°F) or less. Always be certain the
correct thermal units are installed in the starter
before operating the motor. Each thermal unit
shall be installed such that its catalog number is
visible. On melting alloy thermal units the ratchet
wheel must engage the pawl assembly.

Selection Procedure

1. Determine motor data:
a. Full load current rating
b. Service factor

NOTE: If motor full load current is not known, a
tentative thermal unit selection could be made,
based on horsepower and voltage. Refer to
Page 22.

2. Motor and controller in same ambient
temperature:
a. All starter classes, except Class 8198:

1. For 1.15 to 1.25 service factor motors use
100% of motor full load current for thermal
unit selection.

2. For 1.0 service factor motors use 90% of
motor full load current for thermal unit
selection.

b. Class 8198 only:

1. For 1.0 service factor motors use 100% of
motor full load current for thermal unit
selection.

2. For 1.15to 1.25 service factor motors use
110% of motor full load current for thermal
unit selection.

3. Motor and controller in different ambient
temperatures:
a. Multiply motor full load current by the
multiplier in Table A. Use the resultant full
load current for thermal unit selection.

4. Locate proper selection table from index,

Pages 19 and 20.

a. The proper thermal unit number will be found
adjacent, to the right of the range of full load
currents in which the motor full load current
or resultant full load current falls.

5. See Page 21 for calculation of trip current rating.

Slow Trip Thermal Unit Selection

To select Type SB slow trip thermal units, the
selection table for a standard Type B thermal unit
may be used with the following modifications: For
continuous rated motors having service factors of
1.15 to 1.25, select thermal units from the

Thermal Unit Selection

standard Type B table using 93% (102% for Class
8198) of the full load current shown on the motor
nameplate and then substitute an SB for the B in
the thermal unit type number.

Example: A motor with a full load current of 14
amps controlled by an 8536 SCG3 would require
B22 thermal units for standard trip applications
and SB19.5 thermal units for slow trip
applications. The SB is selected by multiplying 14
amps times 93% for 13.02 amps and using this
value to select B19.5s. Then add the S prefix to
arrive at SB19.5s.

For continuous rated motors having a service
factor of 1.0, select thermal units in the same
manner using 84% (93% for Class 8198) of full
load current shown on the motor nameplate.

NOTE: SB thermal units are used on Size 0, 1, 2
and only some Size 3 applications. Check thermal
unit tables for current ranges.

Table A: Selection of Thermal Units for Special
Applications

Melting Alloy and ?:::'e_'“
Non-Compensated P-
. h Comp.
Bimetallic Relays
Relays
Ambient Temperature of Motor
= § Constant | Constant | Constant
g s |10°C 10°C 40°C
z& Elusr  |eeR) |04 F)
ag 5 | Higher Lower or Less,
. laz|® S [Than Than for Any
s= |33 £ £ | Controller | Controller | Controller
o8 | E 513 8 | Ambient | Ambient | Ambient
o= c <
o
o 8 8 so Full Load Current Multiplier
All 11510
Classes, [125 |10 [0° 105 10
Except
s198 |10 09 |os 95 0.9
cass |12 [11 |10 115 11
8198
10 10 |09 105 10

Thermal Units

Melting Alloy Bimetallic
Type of Thermal Type of Thermal
Trip Unit Type Trip Unit Type
A AR
B AF
Standard
Standard c AU
cc E
DD
Quick FB
Slow SB

19

5/98

© 1998 Square D All Rights Reserved



Thermal Unit Selection

20

Quick Trip Thermal Unit Selection

To select Type FB quick blow trip thermal units, the
selection table for a standard Type B thermal unit
may be used with the following modifications: for
continuous rated motors having service factors of
1.15 to 1.25, select thermal units from the
standard Type B table using 93% (102% for Class
8198) of the full load current shown on the motor
nameplate and then substitute a FB for the B in
the thermal unit type number.

Example: A motor with a full load current of 14
amps controlled by an 8536 SCG3 would require
B22 thermal units for a standard trip application
and FB19.5 thermal units for quick trip
applications. The FB is selected by multiplying 14
amps times 93% for 13.02 amps and using this
value to select B19.5. Then add the F prefix to
arrive at FB19.5.

For continuous rated motors having a service
factor of 1.0, select thermal units in the same
manner using 84% (93% for Class 8198) of full
load current shown on the motor nameplate.

© 1998 Square D All Rights Reserved 5/98 D




Thermal Unit Selection

Thermal Unit Selection Table Number

Controller - - -
Hand Reset Melting Alloy Bimetallic
. . Standard Quick Trip Slow Trip Non- Compen-
Starter Type Class e *Series | Size 3
Typ Typ Trip (20) (10) (30) Compensated | sated
Manual 2510
Starters 2512 F A FHP 43%
FHP 8908
Manual Starters M-0 1 72 X
(Small 2510 MT A M-1 1 72 X
Enclosure) M-1P 1 72 X
Manual 2510 M0 2 7 X
Starters 2511
MT A M-1 2 73 X
(Large 2512 M-1P > 7 X
Enclosure) 8925
Manual M-0 3 X
Starter w/LVP 2510 MT A M-1 3 X
(Small Enclosure) M-1P 3 X
Manual o M0 4 X
Starter w/iLVP 2512 MT A M-1 4 X
(Large Enclosure) 8908 M-1P 4 X
Manual Loom Sw. | 2510 MBL, TBL |A M-0 7 X
7135 C,D 1,2 65 X
A 7136 E 3 9
Magnetic
7735 F 4 10
Starters 7736
G 5 12
8536 A B,C 00 17%
39046 (8536 only) |
(Starter SA A B 00 13 X
In Own
Enclosure) SB A 0 13 74 X 8 33
sc A 1 13 74 X 8 33
8933 A 1P 41 X
8908 sD A 2 56 75 X 62 70
?390391 3 se A 3 18 760 1340X 63 37
Control Center) B 3 142
I-LINE® SE A 4 54 770 1" 29%
and QMB
Motor 8 4 144
Starter SG A 5 49a 38 46
Centers SH A 6 21 39 47
1 Fusible 66 74
SC A — 64 33
1 Circuit Breaker 15 74
2 Fusible 67 75
SD A — 57 70
2 Circuit Breaker 58t 75
8998 3 Small Enclosure 16 760 1340X 51 37+
AC 8999 SE A 3 Large Enclos 68t 760 1330X
Magnetic (Model 4 rge Enclosure
Starters Control Center) B 3 141
(Smal A 4 61 770 35 29t
Enclosure) SF
B 4 143
SG A 5 24 52 46
SH A 6 20 48 47
1 Fusible 109 97
SC# A —
1 Circuit Breaker 115 103
2 Fusible 110 98
SD# A —_—
2 Circuit Breaker 116 104
3 Fusible 11 99
8998 SE# A 3 Circuit Break 17 105
(Model 5 ircuit Breaker
4 Fusible 112 100
Control Center) SF# A usibl
4 Circuit Breaker 118 106
5 Fusible 113 101
SG# A —_—
5 Circuit Breaker 119 107
6 Fusible 114 102
Shi# A 6 Circuit Breaker | 120 108
20-30A 135
8911 DPSG A 40A 145
50A 146

Table continued on the next page see Page 20 For Footnotes.

NOTE: For thermal unit selection tables for other devices including obsolete devices, consult local Square D field office.
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Thermal Unit Selection

Thermal Unit Selection Table Number

Controller - n n
Hand Reset Melting Alloy Bimetallic
StarterType | Class Type *Series | Size f:;"da"’ g:‘f" np (s;:;v Ty g::pens steq | ComPensated
3198 G.S 5 X 6
8536 _ A (8536 only) B.C 00 1A%
(Starter Used in SA A.B 00 53 X 55 25
Multi-Motor Panel) 5 A 0 15 78 X 64 3
8538  8904m
853 8906 SC A 1 15 78 X 4 3
8606 8907 SD A 2 58 79 X 57 70
86308 8920 A 3 16 800 1330X 51 37%
86404 8922 SE B 3 e
9089 8924
soer | poos o A 2 61 810 35 29%
8650 8930 B 4 143
8736 8941 SG A 5 24a 52 16
8738 SH A 6 20 X 43 47
8739
AC CB, DB, SB, UB A 0 15 78 X 64 33
Magnetic CC, DC, SC, UC A 1 15 78 X 64 33
(SL’::;Z” CD, DD, SD, UD A 2 58 79 X 57 70
Endlosure) 8810 CE, DE, SE, UE A 3 16 800 1330X 51 7%
8811 CF. DF, SF, UF A 2 61 810 35 20%
8812 SE B 3 141
SF B 2 143
CG, DG, SG, UG A 5 24a 52 16
CH, DH, SH, UH A 6 20 X 28 a7
WC, XC A 1 78 3
4040 WD, XD, MD, RD, VD A 2 79 70
WE, XE, ME, RE, VE A 3 800 373
WELL-GUARD® o
Conirol PF,WE, XF,MF,.REVF | A 2 810 291
XSG, NSG, MG, RG, VG | A 5 16
XSH, VH A 3 a7
20-30A 136
8911 DPSO A 20A 147
50A 148
1 Fusible 127 121
sc# A
AC 1 Circuit Breaker | 130 124
Magnetic Soee o 2 Fusible 128 2
Part- (Model 5 MCC) 2 Circuit Breaker | 131 125
Winding p— N 3 Fusible 129 123
3 Circuit Breaker | 132 126
AF B A(133A) 30
AG A 5(266A) 36
AR A 1(25A) 32
AT A 2(45A) 60
AU 3(86A) 50
DA A 1(25a) 140%
GA A 2(60A) 1301
HA A 3(100A) 1381
ngg’y JA A 4(180A) 1371
Overioad 9065 C A 1(25A) 24 82 X
Relays F B 4(133A) 19 850
G A 5(266A) 22
MEO A (32A) 26
1(26A) 59 23 X 23 22
s A 2(45A) 69 84 X 27 71
3(86A) kY]
2(133A) 28
T A 2(45A) 3 X
U 3(86A) 20

* Series letters listed refer to the marking on the nameplate of the basic open type starter. When the starter is supplied in a controller containing other devices, the controller may have a different series

letter marked on the enclosure nameplate.

+ Small enclosure tables apply for Class 8904 non-combination and non-reversing starters. For combination and reversing Class 8904 starters refer to the large enclosure selections, index above.

o For Class 8630 starters divide the delta connected motor full load current by 1.73, and use this quotient to select thermal units.

A For Class 8640 starters use the full load current of each motor winding as a basis for thermal unit selection - normally one-half total motor current.
= Large enclosure tables apply for Class 8904 combination and reversing starters. For non-combination and non-reversing Class 8904 starters refer to small enclosure selections.
1+ Use for Autotransformer Starters (Fusible and Circuit Breaker).

1 Order Type E thermal units by number from Square D Company.
* Type A thermal units for full load currents lower than those listed in this table are available. For complete information, consuit local Square D field office.
¢ Form Y81 must be specified to use quick trip (Class 10) or slow frip (Class 30) thermal units on Size 3 starters and quick trip (Class 10) thermal units on Size 4 starters.
X This device will accept Type SB slow trip (Class 30) thermal units. For selection, see Page 18.

# Refers to type number of starter in MCC, not actual type number of MCC.

@ ForY500 Device select Table 151, which uses “B® Thermal Units.

22
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CALCULATION OF TRIP CURRENT
RATING

Trip Current Rating — Trip current rating is a
nominal value which approximates the minimum
current to trip an overload relay in an ambient
temperature, outside of the enclosure, of 40°C
(104°F). In all selection tables, except Class 8198
the trip current rating is 1.25 times the minimum
full load current shown for the thermal unit
selected. For Class 8198, the trip current rating is
1.15 times the minimum full load current. This
applies to bimetallic overload relays with the trip
adjustment set at 100 percent.

Calculation Procedure

1. Use the selection table for the specific
controller involved.

2. Find the minimum motor full load current listed
for the thermal unit in question.

3. Multiply that current by 1.25 (1.15 for Class
8198). The result is the trip current rating.

Example 1: Determine the thermal unit selection
and trip current rating for thermal units in a Class
8536 Type SCG3 Size 1 magnetic starter used to
control a three-phase, 1.15 service factor motor
with a full load current of 17.0 Amperes, where the
motor and controller are both located in a 40°C
(104°F) ambient temperature.

1. From Table 13 the proper selection is B32.

2. The minimum motor full load currentis 16.0
Amperes.

3. Trip current rating is 16.0 x 1.25= 20.0
Amperes.

Protection Level is the relationship between trip
current rating and full load current. Protection
level, in percent, is the trip current rating divided
by the motor full load current times 100. In
Example 1 the protection level for the B32 thermal
unit is: 20.0/17.0 x 100=118%.

National Electrical Code, Section 430-32, allows a
maximum protection level of 125% for the motor in
the above example.

Minimum Trip Current (also called ultimate
current) may vary from the trip current rating
value, since ratings are established under
standardized test conditions. Factors which
influence variations include: the number of
thermal units installed, enclosure size, proximity
to heat producing devices, size of conductors
installed, ambient (room) temperature, and
others.

Thermal Unit Selection

Except for ambient temperature-compensated
overload relays, an ambient temperature higher
than 40°C would lower the trip current, and a
lower temperature would increase it. This
variation is not a factor in selecting thermal units
for the average application, since most motor
ratings are based on an ambient temperature of
40°C, and motor capacity varies with temperature
in about the same proportion as the change in trip
current. Temperature-compensated relays
maintain a nearly constant trip current over a wide
range of ambient temperature, and are intended
for use where the relay, because of its location,
cannot sense changes in the motor ambient
temperature.

CALCULATION OF TRIP CURRENT FOR
AMBIENT TEMPERATURES OTHER
THAN 40°C

For a controller ambient temperature other than
40°C (104°F) trip current can be calculated by
applying a correction factor from the curve in
Figure 1. The approximate trip current for a
particular ambient temperature is the product of
(1) the multiplier M corresponding to the
temperature and (2) the 40°C trip current rating.

NOTE: Ambient temperature is the temperature
surrounding the starter enclosure. Normal
temperature rise inside the enclosure has been
taken into account in preparing the thermal unit
selection tables.

Example 2: Determine the trip current for the
motor and controller in Example 1, except the
controller is in a 30°C (86°F) ambient
temperature. From the curve in Figure 1 the
multiplier M is 1.1 at 30°C. Approximate Trip
Current is 16.0 x 1.25 x 1.1=22 Amperes.

- 212 100 Ambient Temperature Correction
: BN Curve for

€194 3 Thermal Overload Relays

$158 8 N

40

Ambient Temp - D
=

(=]

Ambient Temp - Equiv. Degre
A28 32853

N
o

23
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Thermal Unit Selection

APPROXIMATE THERMAL UNIT SELECTION BASED ON HORSEPOWER AND
VOLTAGE

General

Thermal units selected using approximate full load currents from the table below will provide a trip
current between 101% and 125% of full load current for many 4-pole, single speed, normal torque,

60 Hz motors. Since full load current rating of different makes and types of motors vary so widely, these
selections may not be suitable.

Thermal units should be selected on the basis of motor nameplate full load current and service factor.
Thermal unit sizes originally selected on an approximate basis should always be rechecked and
corrected at the time of installation if required.

Instructions

1. Locate motor horsepower and voltage.

2. Determine approximate full load current from the table below.

3. Use approximate full load current in place of actual nameplate full load current and follow
instructions on Page 18.

Only Use This Table When Motor Full Load Current Is Not Known

Motor Full Load Current
Sotor Three PH single PH
Horsepower
200V 230V 460V 575V 15V 230V
g 0.39 0.34 017 0.14 130 0.65
'112 055 048 024 0.19 1.90 095
Yy 074 0.64 032 026 260 130
‘/6 0.90 078 0.39 031 324 162
'I4 1.22 1.06 053 042 440 220
i, 152 132 0.66 053 5.47 274
'Iz 207 1.80 0.90 072 745 373
¥, 288 250 125 1.00 10.1 5.07
1 3.68 320 1.60 1.28 126 6.31
11/2 518 450 225 1.80 172 859
2 6.67 5.80 290 232 214 107
3 9.66 840 420 3.36 291 145
5 154 134 6.68 535 829 214
7112 226 196 982 7.86 58 292

10 207 258 129 103 - 363

15 436 380 190 152 - 499

20 574 499 249 200 - -

25 709 617 08 247 - -

30 843 733 36.7 293 - -

40 11, 96.4 482 385 - -

50 137. 119. 596 476 - -

60 163. 142. 708 56 6 - -

75 201. 175. 876 700 - -
100 265. 230. 115. 920 - -
125 327. 284. 142. 114. - -
150 389. 338. 169. 135. - -
200 511, 445. 22, 178. - -

NOTE: These currents should not be used for selection of fuses, circuit breakers or wire sizes. See NEC tables 430-148 through 430-150. For motors
rated 208-220 volts, use 230 V column. For motors rated 440 to 550 volts, use 460 and 575 V columns, respectively.

Mounting Thermal Units

Always be certain the correct thermal units are installed in the starter before operating the motor.
Thermal units should always be mounted so that their type designation can be read from the front of the
starter (see Figure 1). Melting alloy thermal units should be mounted so that the tooth of the pawl
assembly can engage the teeth of the ratchet wheel when the reset button is pushed.

Mounting surfaces of starter and thermal units should be clean and care should be taken to insure that
thermal unit mounting screws are fastened securely.

Figure 1

2 D
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Thermal

Number

Tables 1 thru 6

Thermal Unit Selection
Table 4

Table 3

150/5|200/5|25015|300/5|400/5|50w5

Current Transformer Ratio
Motor Full-Load Current

Table 2

100/5 |
67.0-75.1
752-829
830914
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7505
50.2-56.3
564622

62.3-68.5

505
212-239
240269

27.0-30.0
30.1-334
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Tables 7 thru 12
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Table 7 Table 8
Single Phase Polyphase Motor Full-Load Current (Amp) Theiztnnal
. " - " ul
m]mr;mm Fuse Rating ?Aax";!um Fuse Rating 2TUAPH|2TU2PH|3TU. Number
p Amp)
Single Group Motor Single GoupMoor 040042 |040043 (032034 |AR 45
PH Ther- |gingle- | Installation PH Ther- | Single- Installation 43046 |043046 (035037 |AR 54
ingle- K . .. R -
otor mal |gofr | INEC.430-53) Motor  [mal |woor | (NEC.43053) 047050 |0.47050 |038.041[AR B9
Load  [Unt |instal- Load  [Untt |instal- 051-054 |051-054 |042:045[AR 65
Curent [NO- |iation Elgss cl Cument |NO- [iation ,((:'355 cl
-9 or ass or | Class 055059 [055059 046049 [AR 71
(Amp) Noas) |Uncias- K5 (Amp) Noag)| Uncas- [ K5~ 060065 |060065 |050054[AR 78
sified  |Fuse sified | Fuse 066071 |066-071 |055056 |AR .86
Fuse Fuse 072078 |072-0.78 |057-062|AR 95
ouemlaeales 5 B SESBESERE | B 13 serow looros |ossorelan 1o
041045[B 057| 08 |15 30 037-039 (B 057|08 15 0 8;3;?& 8;87;1’& 3;?%;53 ﬁ };2
046-052|B 063| 1 15 30 040-047|B 063|008 15 30 105114 |1.051.14 |083091|AR 139
053-059|B 0.71| 1.125 |15 30 053-059 |B 0.71 |1 15 30 115125 |1.15125 |092-1.00|AR 153
semlEesl e (R (B SESREESBUT | B |3 iarm 1o [reinlw 1
074081[B 103| 16 |15 30 070-0.77 [B 103|14 15 0 };gi};% ]jéi}j% }j;%_}i? ﬁ %33
082-091|B 1.16| 18 20 30 0.78-086 |B 1.16|16 20 30 176191 [176-191 |142-153|AR 224
092-1.02|B 130| 20 20 30 087-096|B 13018 20 30 192207 192207 |154-169|AR 246
msRieE m R MERRIEE: | B |3 mew hames [10am|w 2o
1541, 26247 |226-247 |1.80-2.02 |AR
130-142|B 188| 28 |20 30 124-137|B 188)25 20 20 %_3&%,73 5_35;3_73 2_8&%% AR %%ﬁ
143-164|B 210| 32 25 30 138-155|B 2.10|128 25 30 274299 |2.74-2. 220243 |AR 362
165-1.80|B 240| 35 25 30 156-1.75|B 24035 25 30 3.00-3.31 [3.00-331 |244281|AR 398
1R 12 B HHEEIBE | BB imes [ el s
112, : 3724415 [3724.15 [3.13-347 |AR 480
231-261|B 330| 50 30 30 217-250|B 330|45 30 30 416465 |416-465 |348389|AR 53
262-299|B 3.70| 56 30 30 251-281|B 370|56 30 30 466511 |466-511 |390430|AR 58
300-337|B 415| 625 |30 30 282-316 |B 415|625 30 30 512568 |5.12-568 |431-469|AR 64
sleasll B[R UBREIET | BB e lssre lemssla 12
- 41-3. 625715 |6257.15 (520593 |AR 7.7
425454|B625| 9 30 30 377-400|B625|8 30 30 716784 |7.16-784 |594645|AR 85
455529 |B 690|10 30 30 401-468|B 690|9 30 30 785856 |785856 |6.46-708|AR 93
530-573|B 7.70|10 30 30 469-5.18 |B 7.70 |10 30 30 857-940 |857-940 |7.09-771 |AR 102
sz 1B B SERRIRIE | BB oaror loeter |eseet a e
709783 (B 102]12 30 30 620-7.12 [B 102]12 0 30 }83{}% ]8&}% 3;3“;3;92 ﬁ }%;g
784-847|B 115|175 30 30 713-815|B 115|15 30 30 123141 975110 |AR 154
848983 (B 128(175 |30 30 816-860 [B 128175 30 30 5159 120|AR 176
14 215, 11.1-12] 17.
Group Fusing 102-112|B 14 |175 30 30 16 0-18.0 . ... |AR 205
Restrictions 20 Group Fusing Following Selections for Size 1 Only
Maximum 922-101 [B 155]20 Restrictions
ot 2lE Bslm thermal unit 102112 |B 175|600V | Maximum 108122 AR 136
11e12sl8 172]5 size:B 128 thermal unit 123144 AR 154
12913918 192]5% Maximum size: B 14 . |142-159 AR 176
otet1le 2°|5% branch-circuit Maximum 81 |160-181 AR 205
162180l8 5% |5 available 20 branch-circuit 08 |182-20.8 AR 23
' ' curresk: 5,000 113120 [B 195|270V [available
Amp - - current: 5,000 209236 (209236 AR 27
symmetrical 25 237260 [237-260 ﬁ %
S AR 40
Table 9 Table 10 Table 11 Table 12
Motor Thermal Motor Thermal Motor Motor Thermal
Full-Load Unit Full-Load Unit Full-Load Thermal Full-Load Unit
Current (Amp) | Number Current (Amp) | Number Current (Amp) 33& - Current (Amp) |Number
15.3-16.7 C 20 436473 CC 545 2TU. 3TU. 92.-100. DD 122
47 4- 4 101.-109. 121
168198 e Siasis CE 843 330-36.1 |30.5-334 [AU 44 0% Db 138
19.9-228 C 26 547597 CC 685 362-40.2 |133.5-37.1 (AU 50 120-131. DD 140
229258 C 30 1 74 403-445 |37.2-420 |AU 56 1321 1
59.8-65. CC 746 32-139. DD 150
25.9-30.4 C 34 456-51.3 |42.1-47.0 |AU 64
0ss1s o e AN -t e i (VR = S -}
320342 C 42 752-822 CC 940 58 6-62.6 |153.6-57.5 |AU 81 167-180. DD 213
usmy o Biml o |em simlmmive mkR BB
389442 C 51 ’ 772-86.9 |695-77.4 |AU 110 e
443502 C 58 ?8‘5&}% gg }g} 870933 |77.5-836 |AU 123 %;g_-gzsg. Bg %gg
50.3-57.1 C 66 114::123 CcC 143 93.4-102. |83.7-92.9 |AU 135 239::263' DD 280
572632 C75 124132 CC 156 103.-107. |93.0-100. |AU 152 264.-300 DD 300
63.3-686 C 83 133150 CC 167 108-112. [101.-104. JAU 169
68.7-78 6 ¢ a0 113-121. [105-115. |AU 183
787869 ¢ 103 122-123. |116-119. [AU 198
87.0-100.0 C 114 124-133. [120-123. |AU 217
124-133. |AU 235
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Thermal Unit Selection
Table 15

Table 14

Table 13
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Thermal Unit Selection
Tables 19 thru 30

Table 19 Table 20 Table 21 Table 22
Motor Motor Motor Motor
FulHLoag hermal Full-.Load g Ful-Loag Uhemal Ful-Load {hermal
urrent Current urren urren
(Amp) Number (Amp) Number (Amp) Load (Amp) Number
436473 CC545 133.-148. B1.30 128.140. B1.30 92.0-100. DD 112
474513 CC59.4 149174 B145 141-163. B145 101.-109. DD 121
51454 6 CC643 175.-195 B 167 164.-179 B 167 110-119. DD 128
547-59.7 CC685 196.-219 B1.88 1.80-201. B 1388 120-131. DD 140
59.8-65.1 CC746 220.-239 B210 202.-227. B 201 132-139. DD 150
65.2-70.1 ccs1s 240.-271. B240 228.-251. B 240 140.-156. DD 160
702-75.1 cC87.7 272.-308. B 265 252.-278. B265 157.-166. DD 185
752-822 CC940 309.-348. B3.00 279-308. B3.00 167.-180. DD 213
823892 cC 103 349.-397. B3.30 309.-346 B 330 181-189. DD 220
893-96 5 cCc 112 398.-429. B3.70 347.-380 B370 190.-209. DD 230
96.6-104. cc 121 430.-495. B4.15 381.-426 B4.15 210.-225. DD 250
105-113. CC 132 496.-520. B4.85 427.-454. B4385 226.-238. DD 265
114-123. CC 143 455489 B 550 239.-266. DD 280
124133 CC 156 Table 24 490.-520. B625
Table 26
Table 23 Motor : Table 25
— Euu{ofa u' 'n'e'it ma — Size7 |Size8
joter urren: or
Full-Load (Amp) Number Full-Load oy TypeJ |TypeK
Current (Amp) Thermal 38.2.05.1 DD 112 a’nr‘re;“ Number Current Transformer | Thermal
Unit P Ratio Unit
20r3TU. Number 952-1.10 DD 121
102-111. DD 128 0.28-0 30 AR 45 I12°’5 200075 Number
Large Small 112119, DD 140 031033 AR 49
Enclosure | Enclosure 120-131. DD 150 gg,;g gg QS gg Motor Full-
031-0.32 [0.29-0.30 |AR 45 132.-149. DD 160 040-0.4> AR 85 Load Current
0330.36 (0.31-0.33 | AR 49 150.-170. DD 185 166-187. | 277-312. |B1.03
037-0.39 10.34-0.37 [AR 54 171-180. DD 220 043046 AR T1 188211 1313352 |B116
0.40-0.43 10.38-0.41 |AR 59 181-197. DD 240 0.47-050 AR 78 212232 |353388° |B 1730
0.44-0.47 |0.42-0.45 |AR 65 198.-204. DD 250 gg;g gg ﬁs gg 233267 | 380.-445. B 145
0.48-052 [0.46-0.50 |AR 71 205.-213. DD 265 027060 AR 1.05 268.-301.|446.-503. |B1.67
053-0. 0.51-0.55 |AR .78 214.-237. DD 280 302.-336. | 504.-561. B 188
059-0.60 10.56-0.57 | AR 86 238.-243. DD 300 0.61-0 66 AR 1.15 337-383. |562-640. |B210
061-0.62 10.58-0.60 | AR 95 244.-266. DD 320 0.67-0.73 AR 126 384425 |641-708. |B240
063-0.69 |0.61-0.66 |AR 1.05 0.74-0 81 AR 1.39 426.466. | 700777, |B 265
0.70-0.76 |0.67-0.73 |AR 1.15 Table 27 g-g{? gg QE }-gg 467-522.|778-870. |B3.00
0.77-0.84 |0.74-0.81 |AR 126 : : 503587 ls71-978. l83.30
8 34541183 ggﬁ’)g ﬁs }gg Motor Full-Load 10.61.15 AR 1.85 588656, | 979-1093. |B370
104123 |100118 [AR168  SurentAme)  fopema  1IE122 [AR204 657.-764. | 10841215, |B 4.15
20r3TU. Unit 1.36-1.47 AR 2.46
124135 |1.19-1.30 [AR1.85 261 y
i et e G T N e peen T2
g . K . Enclosure | Enclosure
162-176 |150-1.69 AR 2.26 - $ T H pPriEp Motor Full-Load | [hermal
1.77-1.93 [1.70-1.85 |AR2.71 432493 (414471 |AR85 1952 20 AR 3.62 Current Numbe
494540 |472-518 |AR93 221547 AR 3.98 umber
194212 |1.86-2.03 [AR 298 541595 [519-574 |AR 102 5485 96 AR 437 500559 T8
213235 |2.04-2.25 |AR 328 596-6.13 [5.75-5.98 |AR 112 : - 26,0609 Ego
236-2.61 |2.26-2.50 |AR 3.62 6.14-681 |599-6.47 |AR 124 277307 AR 4.80 61.0-659 Eo1
262-2.79 |2.51-2 AR 3.98 3.08-3.45 AR53 66.0-69 9 EQ2
280-3.14 |2.69-3.01 |AR4.37 6.82-784 16.48-742 [AR136 346-3 81 AR53 700759 Eo3
7.85-897 [7.43-846 |AR 154 3463 81 AR23 X
315348 |3.02-3.35 | AR 4.80 898-10.1 [8.47-956 |AR 176 3854 90 ARG4 76.0-819 Eo4
349389 [3363.74 |AR5.3 102-116 [957-109 |AR205 - - 820869 Eo6
390-4.30 |3.754.14 |AR5.8 11.7-132 |11.0-123 |AR 23 421-4 65 AR 70 87.0-929 Eg97
431473 415457 |AR64 4.66-5 29 AR 77 93.0-97 9 Eg8
474520 |4.58-5.03 |AR7.0 }2%}?? }iﬂg g % % 5305 84 AR 85 980107 9 Eog
521595 |504576 [AR77 172196 160181 [AR 35 Pyt 7L S E101
596649 |577-6.29 |AR85 197-219 [182-203 |AR 40 ; 11401259 E 102
t7s g&;% g.ggg.g 23 51;032 220-238 (204220 |AR 44 Table 28 i
7.78-8.48 755825 |AR 112 239256 |22.1-236 |AR47 Table 30
257279 (237255 |AR 51 oo FulrL a0
849-9.15 |8.26-8.60 |AR 12.4 280-305 [256-278 |AR55 Current (Amp) Motor Full- Load
9.16-103 |8.61-9.63 |AR 136 30.6-33.0 |27.9-300 |AR 60 —p Thermal Current (Amp) Thermal
10.4-119 |964-11.1 [AR 154 331-357 [30.1-32.4 |AR66 20r3TU. Unit d Unit
12.0-134 |112-125 [AR 176 Number Large Small Number
135-154 [126-14.3 |AR205 35.8-39.5 [325-357 |ART2 Large Small Enclosure | Enclosure
396-415 [358-383 |AR 79 Enclosure | Enclosure
155175 |144-16.1 [AR 23 416450 |384-409 |AR 86 39.0429 |37 0408 |AU 44
176-198 |162-18.2 |AR 27 e 416450 |AR9%4 453482 |40.3-428 |CC643 43.0-480 |409-456 | AU 50
199-225 |183-206 |AR 30 483-524 |429462 |CC685 48.1-547 |45.7-51.8 |AU 56
226260 [20.7-234 |AR 35 525-56.4 |463-498 |CC746
. 235260 |AR 40 565612 |49.9-549 |CC815 548622 |519-58.8 |AU 64
613661 |55.0-579 |CC87.7 623-713 |58 9-67.4 |AU 72
714-76 0 |67 5-70.4 | AU 81
662714 |58.0-625 |CC 940
715770 |62.6-67 3 |CC 103 76.1-855 |705-79.4 |AU 88
77.1-807 |67.4-734 |CC 112 856-92.4 |795-86.3 | AU 99
80.8-87.7 [735-789 |CC 1§; 924-103. [86.4-96.7 |AU 110
67.8949 |79.0:849 |CC1 104-111. (96 8-105. |AU 123
95.0-102. |85.0-910 |CC 143 112-123. [106-117. |AU 135
103-110. |91.1-97 2 |CC 156 124-133. (118133 |AU 152
111-117. |97.3-104. |CC 167
118-133. [105.-121. |CC 180
122133, |CC 196

2 D
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Thermal Unit Selection
Tables 31 thru 41

Table 31 Table 32 Table 33 Table 34
Motor Thermal Motor Thermal Motor Thermal Motor Thermal
Full-Load Unit Full-Load Unit Full-Load Unit Full-Load Unit
Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number Current (Amp) |Number
031035 B044 033035 AR 45 0.28-0 30 AR 45 15.1-16.2 CC209
0.36-039 B051 0.36-039 AR 49 031033 AR 49 163175 CC228
0.40-0.44 B057 0.40-0.42 AR 54 0.34-036 AR 54 17 6-19.1 CC246
043046 AR 59 0.37-0 39 AR 59 192207 CC263
8'3?3 453? g g-g? 0.47-0 51 AR 65 0.40-0.42 AR 65 208222 cc288
0.62-0 68 B 081 0520 AR 71 0.52-0 56 AR 71 223240 CC310
063073 |BOS2 085068  |AR 6 08508  [ARe %5276 |ce3ma
0.74-0 82 B 1.03 0.69-0.75 AR 95 0.69-0.75 AR 95 279-301 CC396
0.83-092 B1.16 0.76-0 83 AR 1.05 0.76-0 83 AR 1.05 302-325 CcC427
0.93-103 B 1.30 0.84-0 91 AR 1.15 0.61-066 AR 1.15 326-35.1 CC466
1.04-1.19 B 145 0.92-1 00 AR 126 0.67-0.73 AR 126 352-38.0 CC50.1
e o IEE It S {5 S (5 et
L L 122133 AR 168 0.91-105 AR 168 441472 CC643
b i Erer AP < S v R £
198214 B265 g : - - Ty -
162-1.77 AR 224 1.26-135 AR 224 55 9-59 5 CC815
2625 [63% wmE R ImE R E (X
sl [edn 2er b B+ O ot N < 3
376405 B485 2o - ; - IS
263288 AR 362 1.95-220 AR 362 782-823 cc121
4.06-4 94 B6.25 2189317 AR 398 221247 AR 398 82.4-86.0 CC 132
495552 B 6.90 3.18-348 AR 4.37 248-276 AR 437
5536.11 B7.70 349-383 AR4.80 277307 AR 4.80 Table 37
eize2 |88 inase  |ARsa 396381 |ARsa oo Thermal
. X X X otor ermal
9;2%;3; 3 %1_ 3 463508 AR 6.4 3.82-420 AR 6.4 Full-Load Unit
540083 B 11 500-5 57 AR7.0 421465 AR7.0 Current (Amp) | Number
84107 12 558-6.13 AR77 4.66-529 AR77 27.1-30.0 E67
?&1?‘6 S 13 8 6.14-6 83 AR 85 5.30-5 84 AR 85 301332 E 69
6.84-7.41 AR 93 5.85-6 27 AR93 333357 E70
11.7-12.9 B155 742-805 AR 102 6.28-6 97 AR 102 35.8-394 ET1
}3_%3_; g gg 8.06-8 98 AR 112 6.98-7 59 AR 112 395434 E72
e ’ 8.99-993 AR 124 7.60-7 89 AR 124 435469 E73
15.8-17.8 B22 994-10.9 AR 136 7.90-8 95 AR 136 470515 E74
17.9-20.3 B25 11.0-124 AR 154 8.96-10.3 AR 154 51.6-57.0 ET76
204233 B28.0 125-143 AR176 104-117 AR 176 57.1-62.8 ET77
234266 - 1441538 AR205 118120 AR205 62.9-69.1 E78
26.7-30.3 B36 159-17.9 AR 23 Following Selections 69.2-75.0 ET79
304353 B 40 ;8‘%5[2)'2 Qg :2“7) for Size 1 Only 751833 E 80
354-415 B45 22‘5:25'0 AR 35 118133 AR205
41645 B 50 = 134152 [AR23 Table 41
1531722 AR 27
Table 35 Table 36 173197 AR 30 :\:doltl_.f - 'lIJTl(iatnnal
B ull-Lo: n
19.8-224 AR 35 rrent (Am
Motor Ful-Load hermal . Motor Thermal 25260  |AR40 Current (Amp) | Number
Current (A erma Full-Load Unit 081002 B116
urrent (Amp) “nn be Current (Amp) | Number Table 40 093107 B 130
2TU. 3TU umber able I :
90.6-97.4 AF 110 1.08-1.14 B1.45
2 97 5-111. AF 123 115126 B167
el Ere TR ce S 2 S - T < B L1
442-500 |416-47.1 |AU 56
130.-149. AF 150 Current (Amp) | Number 1.50-1.73 B2.10
50.1-56.4 |47 2-53.4 |AU 64 150163 AF 159 1.74-189 B 240
56.5644 |535-60.7 |AU 72 164.-189. AF 168 }gi}gg 8 %g 1.90-2.16 B265
.8-19. 217237 B3.00
eyt d e ool b 190-213. AF 188 19.9-228 C26 238266 B330
778842 |735795 [AU S0 it N %o%e 6N 267299 |B370
84.3-948 |796-89.0 [AU 110 0 i 3.00-3.40 B415
94.9-101. |89.1-96.9 |AU 123 305-319 c40 3.41-394 B485
Table 39 320-342 c42 3.954.15 B 5.50
102.-115. |97 0-108. |AU 135 34.3-38.8 c45 416449 B6.25
116.-122. | 109-115. |AU 152 38.9-442 C51
Motor Thermal - -
123-133. |116-120. |AU 169 Full-Load Unit 443502 C58 450515 B 6.90
.. 121.-133. |AU 183 5.16-5.77 B7.70
Current (Amp) | Number 50.3-57.1 C66 278661 B820
Table 38 148.-173. AR 1.68 57.2-632 C75 6.62-7.14 B9.10
}gg.—; gg. QE ; '82 gg-;r_gg-g 8 gg 715797 B 102
Motor Thermal 206222 AR 224 78.7-86.0 c103 7.98-8.15 B115
Full-Load Unit 223943 AR 246 815932 B1238
curent (Amp) | Number 244261 AR 271 3'33'.%; ; g }?, 5
85.0-95. AF 123 262289, AR 2.98 10.8-12.0 B175
96.0-108. AF 135 290.-324 AR 328 o '
109.-127. AF 150 325367 AR 362 12.1-13.9 B195
128-136.  |AF159 368-389.  |AR398 Bens 8%
137.-147. AF 168 390.-404 AR 4.37 185216 B28.0
148.-162. AF 188 ﬁgjg; Qs ggo 21.7-24.0 B 32
163.-185. AF 205 - : g
186202,  |AF 220 496-520 AR 58 e s I 5+
B |em —
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Thermal Unit Selection

Tables 42 thru 52

30

Table 42 Table 43 Table 44 Table 45
Motor Thermal Motor Thermal Motor Thermal Size 7 Size 8
Full-Load Unit Full-Load Unit Full-Load Unit
Current (Amp) | Number Current (Amp.) | Number Current (Amp) | Number TypeJ |TypeK
0.28-0.30 AR 45 0.41-044 A 49 034038 B 0.44 Current Transformer |
L O O R i
037-039 AR 59 054-0. A 65 0.49-053 B0 65 12005 | 2000/5 Number
0.40-0.42 AR 65 059065 ATl 054062 B0.71 Motor Full-
e ! a2 B 320% (28 o Conpanisr— |
051-052 AR 86 079-0.85 A 95 0.79-0.88 B103 Non Compensated
053056 AR 95 086-0.96 A 102 089-0.99 B1.16 136.-150. [227-251. |AR1.05
0.57-0.60 AR 105 097-1.04 A 1.16 100-1.10 B130 } 2& 133 %f;;%g ﬁs };g
deee R e R mhm o e LA S
0.74-0.81 AR 139 130-1.37 A 154 1.44-159 B188 203-224.1338-373. | AR1.53
0.82-0.90 AR 153 138-147 A 163 160-1.81 B2.10 225-267. | 374.-445. |AR1.68
0.91-1.05 AR 168 1.48-156 A 175 182-2.00 B2.40 ﬁ.-g?g. 338’4533' ﬁg ; 'ﬁ
o1 i gmm e e S moye i (Mo
1.26-1.35 AR 224 180-1.95 A 215 253287 B330 350.-381.1563-636. | AR 246
1.36-147 AR 2.46 196-2.15 A 231 288328 B3.70 382.-418. |637.697. |AR2.71
1.48-158 AR 2.71 216238 A 257 329375 B4.15 gg.ggg 929123‘ ﬁﬁ g.gg
iz |mam amap ach 3z [is Hos mde Wig
1.95-2.20 AR 362 21853.06 A 395 478527 B625 566.-604.1943-1007. | AR 3.98
221247 AR 398 307-345 A 432 528591 B690 605.-697. | 1008-1133. | AR 4.37
248276 AR 437 346-3.70 A 479 592625 B7.70 698-753.| ... AR 4.80
e e qug o pjam g aw e
346-381 AR58 433490 A 620 766-8.55 B102 161.-177.[268.-295. AR 1.26
2.8%320 23 g.4 491535 ﬁ 9,99 8 59—9.56 B }1.5 gg;?g gggrgg- ﬁg }gg
21465 0 536585 65 987103 B128 218.-253. [364-423. |AR 168
g lep gmg am BEm [gE EOvjees Wi
585627 AR93 6 80-7.57 A 985 125141 B175 278.-301. (464.-503. |AR2.04
eer30  [AR113 si6sss  |A11e BEe [8%° 395 304 |544 802 |AR 246
i - e ’ - 355-381. | 592.-635. |AR2.71
i wme smsw amd BIBDO[R, e wiw
8.96-10.3 AR 15.4 996108 A 1438 226250 B32 420.-467.1700-779. |AR3.28
menljmEE mem A g lme iy
- ) o ’ 595.-664. |992-1107. |AR4.37
pemz ez mies A i ol M
173197 AR 30 15.1-16 0 A 252 739.-829. | ... AR 5.3
53 5%'3 ﬁg 33 Table 47
L able
Table 48
Motor Thermal
Eu"-Lota?Am ) ﬁnﬂ be ll:llo[tlf)Lr " TUherit mal
Table 46 urren P jumber uli-Loa: ni
R AN P
Mot Thermal --109. 8 -16/. -
Futloa et LT o F e A e
TR e 220 [AR240 Zaw Mz
17132 AR 362 2578 AR08 268:289. AR2T1
133148, AR398 280311 AR 328 -324. AR 298
149.-165. AR 437 312.-353. AR 362 325.-361. AR 328
207 [ARS3 304390, AR398 do7ass  |AR3%
e ARS. 397.-442. AR 4.37 445. AR 3.
208.-229. AR5.8 443492 AR 4.80 446.-463. AR4.37
230.-266. AR 6.4 493.-520. AR5.3 464.-520. AR 4.80
Table 50 Table 51
Table 49 Motor Thermal Motor Thermal
Full-Load Unit Full-Load Unit
m"{m J m"m" Current (Amp) |Number Current (Amp) | Number
Current (Amp) | Number 14.4-16.1 AU 20 157177 ] Table 52
16.2-186 AU 23 g
825-882 DD 112 187205 AU 26 200227 AU 26 Motor Thermal
883-959 DD 121 206-234 AU 29 228257 AU 29 Full-Load Unit
?g:?]g% BB ]38 235269 AU 33 258291 AU 33 Cument (Amp) |Number
110-121. DD 150 27.0283 AU 38 292308 AU 38 92.0-103. AF 123
284308 AU 40 309343 AU 40 104-116. AF 135
122139, DD 160 309350 AU 44 344383 AU 44 117.-139. AF 150
}ggf}gg 83 185 351-38 8 AU 50 384423 AU 50 }gg:}g«;. QE }gg
by 2 38944 3 AU 56 424475 AU 56 -167.
176-184. DD 250 444493 AU 64 476530 AU 64 168.-177. AF 188
494555 AU 72 531605 AU 72 178.-205. AF 205
185-195. DD 265 556610 AU 81 60.6-64 9 AU 81 206.-222. AF 220
;?g--g;g» BB g% 61.1686 AU 88 65.0-715 AU 88 %%gggg 2‘5 %‘éﬁ
225-243. DD 320 68.7-76 3 AU 99 63 AU -
244.-266. DD 340 76.4-86 0 AU 110 774860 AU 110 248.-266. AF 308
© 1998 Square D All Rights Reserved 5/98 D




Thermal Unit Selection
Tables 53 thru 63

Table 53 Table 54 Table 55 Table 56
Motor Full-Load Thermal Motor Full-Load Thermal Motor Load-Full Thermal Motor Full-Load Thermal
Cument (Amp) Unit Current (Amp) Unit Current (Amp) Unit Current (Amp) Unit
1TU. |3Tu. |Number 2T.U.  [3Tu. |Number 2T.U.  [3T.u. |Number 1or2T.U.[3T.u. |Number
031-0.33 [029-031 |B0.44 436-455 [41.1-435 |CcC643 0.38-0.40 [031-0.33 |AR 45 329-374 [3.18-340|B4.85
034-0.36 (0.32-036 |B 051 456-496 [436-468 |CC685 0.41-0.43 |034-0.36 | AR 49 375423 |341-376 |B5.50
037-0.40 0.37-038 |B057 497531 [46.9-500 |CC 74 6 0.44-0.48 |037-0.39 |AR 54 424468 |377-400|B6.25
0.41-0.48 |0.39-0.46 |B 063 532-57.6 [50.1-5649 [CC815 0.49-052 |0.40-0.43 |AR 59 469522 |4.01-457 |B6.90
0.49-0.57 |0.47-055 |B0.71 57.7-624 |55.0-575 |CC87.7 0.53-0.56 |0.44-0.47 |AR 65 523567 |458503|B7.70
058-064 [056-061 |B 081 625675 [57.6-618 [CC940 057-0.61 |0.48-051 |AR 71 568-6.13 |5.04-532|B 820
065-0.70 [0.62-066 |B 092 67 6-71.1 |61.9-662 | CC 103 0.62-0.67 |052-0.56 |AR .78 6.14-691 |533-597 |B9.10
0.71-0.77 [067-0.75 |B 103 712-759 |66.3-72.4 |CC 112 0.68-0.73 |057-0.58 |AR 86 6.92-7.70 |598-6.88|B 102
0.78-0.85 [0.76-0 83 |B 1.16 76 0-819 [725-78.1 |CC 121 0.74-0.81 |059-064 |AR 95 7.71-856 |6.89-7.82|B115
086-0.99 [0.84-093 |B130 820-846 [782-80.7 |CC 132 0.82-0.89 |065-0.70 |AR 1.05 857-939 |7.83-847|B128
100-1.10 [0.94-106 B 1.45 84.7-90.7 [80.8-865 | CC 143 0.90-0.97 |0.71-0.77 |AR1.15 9.40-104 |8489.15|B14
1.11-128 [1.07-1.18 [B167 908-984 [86.6-939 |CC 156 0.98-1.07 |0.78-0.85 |AR 1.26 105116 [9.16-101|B 155
129-1.14 [1.19-131 [B188 98 5-105. |94.0-100. | CC 167 1.08-1.17 [086-0.94 |AR 139 117129 [102-112|B175
142-158 [1.32-147 [B2.10 106.-117. [101-112. | CC 180 1.18-1.31 [095-1.03 |AR 153 130146 [113-120|B195
159-1.80 [1.48-167 [B2.40 118-123. [113-117. |CC 196 1.32-1.49 [104-122 |AR 168 147-165 [12.1-136 |B22
181-2.03 [1.68-183 [B265 124-133. [118-123. |CC 208 1.50-1.69 [123-1.34 |AR1.85 166-185 [137-152|B25
204225 |1.84-204 |B300 . |124133. |cc219 1.70-1.83 [135-1.46 |AR2.04 186210 [153-17.1|B280
226251 |2.05-238 |B330 1.84-2.00 [1.47-1.58 |AR2.24 211236 [172-19.0|B32
252-2.83 |2.39-260 |B3.70 Table 58 2.01-2.17 |159-1.76 |AR 2.46 237263 [19.1-215|B 36
284329 |261-313 |B4.15 218-2.35 [1.77-1.85 |AR2.71 264-293 |216-241|B 40
330-3.75 [3.14-359 |B4 85 Motor Full-Load Thermal 2.36-2.60 |186-2.08 |AR2.98 294-351 |242-27.0|B 45
3.76-4.22 [360-394 |B550 Current (Amp) Unit 261-2.87 |209-2.27 |AR 328 352-36.1 |27.1-287 |B 50
423465 |3.954.19 |B625 Number 2.88-314 |228-251 |AR 362 362-39.1 |288-304 |B56
466-5.16 |4.20-4.72 |B6 90 10r2T.U. |3T.U. 315347 |252-2.90 [AR 398 392415 |305-322|B62
5.17-553 [4.73-521 |B7.70 %S;j%% ggg_gg; B ‘;85{5) 348-390 |291-323 |[AR437 416450 [323-354|B70
554-6.09 [522-551 |B820 834 -3. 3.91-4.36 |324-358 |AR4.80 355-382 [B79
6.10-6.80 |5.52-6.17 |B9.10 434479 13904.141B625 437-488 |[359-4.02 |AR53 383450 [B 88
681-7.60 |6.18-700 |B 10.2 480-533 14154.731B690 4.89-537 |403-443 |AR58
761-8.35 .. |B115 534579 |4.74-522|B7.70 538597 |4.44-486 |[AR6.4 Table 60
836-9.00 B128 g'ggg.gg gggg? 3 g%g 5098-655 |487-537 |AR7.0
267 - A 6.56-7.50 |538-6.12 |AR7.7 Motor Full- !
Table 57 704788 622717 (B 102 751-823 |6.13-6.65 |AR85 Load Current | Fhermal Unit
7.89-873 |7.18819(B 115 824-9.00 |6566-7.00 |AR93 (Amp) Number
Motor Full-Load Thermal 874955 [820-8.90|B 128 TTErT 2Ro3
Current (Amp) Unit 9.56-106 |891-957 [B 14 Table 59 7.50-8.05 AR 10.2
Number 10.7-11.8 |958-106 |B 155
2TV |3TU. 119131 |107-118|B175 Motor Full 3'0&8'53 AE 15'2
509559 |5.15597 |AR 85 132-149 [11.9127 B 195 oy g ey AR
560-6.11 [5.98-650 |AR9.3 150-169 |12.8-144|B22 Noanbe
6.12-6.72 [6.51-704 |AR 102 10r2T.U.[3T.L. el 12127 AR 154
6.73-7.37 [7.05759 |AR 112 170-188 |14.5-16.11B25 128148 AR 176
738767 |760-793 |AR 124 189-215 |162-182|B28.0 0.34-0.38 |0.29-0.31|B0.44 14 9-16.6 AR 205
216241 (183202 |B32 0.39-043 |0.32-0.35|B 051 16.7-19.3 AR 23
768-8.68 [7.94-904 |AR 136 242268 (203-228|B36 0.44-0.47 |0.36-0.38 [B0O57 194214 AR 27
el e Sl td W 41 2 211 SO v
112129 [116-132 |AR 205 300355 [257-288|B45 L - ' 252283 AR 35
13.0-14.7 |13.3-149 |AR 23 356-36.5 |28.9-306 |B 50 0.61-068 |0.56-0.62|B081 284-312 AR 40
366-396 [30.7-324 |B56 0.69-0.76 |0.63-0.67 [B092 313333 AR 44
148169 [150-169 |AR 27 397-415 |325346|B62 0.77-0.86 |0.68-0.75|B 103 334357 AR 47
17.0-192 [17.0-193 [AR 30 416450 |347-386|B70 0.87-0.97 |0.76-0.84 [B1.16
193219 [194-217 [AR35 0.98-1.07 |0.85-0.95|B 130 358385 AR 51
220244 |21.8-250 |AR 40 38.7450|B79 386415 AR 55
245263 |251-27.0 |AR 44 1.08-1.23 10.96-1.09 |B 1.45 416450 AR 60
Table 62 124-139 |1.10-1.21|B167
26.4-280 |27.1-29.1 |AR 47 140155 [1.22-1.35|B188
281-303 |29.2-30.8 |AR 51 156177 [136-153|B2.10 Table 63
gg,g;gﬁ gg.&gg.g ggg gggﬂﬁgﬂﬁgd Thermal 178196 [154-173|B240 —
8 ¥ . 1 nit otor ,
: 1371 197-215 |1.74-1.90 |B265 1 Thermal Unit
345-366 |35.1-37.1 |AR 66 2T U. 3TU. Number 216241 191214 |83 00 (F:tljjl-Loa? ) Number
36.7-39 5 [37.2-39.1 |AR72 283533 |290568 [ARSS 242-271 |2.15234 B3 30 ent (Amp
396450 [39.2-415 |AR79 iy - - 272-303 |2.35-267 |B3.70 10r2T.U. 3T.U.
416450 |AR86 5-34-5.84 1569-6.19 | AR 9.3 304-353 [268322|B4.15
L SR RO IR e [maslee RIS R
A44-7 -72-7. - 354-401 [323-348|B485 17.1-191 AU 23
Table 61 7.04-7.30 |7.15-749 |AR 124 :g%.ggg gggjﬁz gggg ;? g:glg QH gg
Motor Full-Load Thermal eyl Ly ep-d iy 504-559 |415473 (B 690 246279 AU33
Cument (Amp) Unit o P - 560-595 |4.74-528|B7.70
n 9.50-10.7 |967-108 |AR 17.6 28 0-29.5 AU 38
2T.U.  |3T.u.  |Number 108-12.3 110.9-124 |AR 205 596-6.58 |5.29-564 B 820 296-329 AU 40
12.4-14.0 125139 [AR 23 6.59-7.31 |5656.39 [B9.10 330-366 AU 44
46.8-500 1453482 |CC64 3 141-16.0 |14.0-157 | AR 27 7.32-815 |6.40-743 B 102 36.7-403 AU 50
50.1-54 2 1483-524 |CC685 e o 816-913 |7.44855|B115 404-451 AU 56
3583 [525-564 |CC 746 16.1-18.4 115.8-18.1 [AR 30 914991 [856-9.40 |B 1238
584636 (565612 |CC815 185-21.0 |182-203 |AR 35 452-50.4 AU 64
637685 |61.3-66.1 |CC87.7 21.1-23.0 1204-230 (AR 40 9.92-10.7 |9.41-10.0 [B 14 50 5-57.3 AU 72
PPN T oo o gl -1 13 21 R £ TR
741798 116170 CC103 RO R (S (AR 136151 |126135 |8 165 Sar3s  |AUSe
: 1-79. 28 -1 15 2-17. 1
83.1-889 [79.1-84.7 |CC 121 28.4-30.3 128.3-302 AR 55 52170 (136154 |B22 74 0-80.6 AU 110
89.0-956 |84.8-91.1 |CC 132 304-32.5 30.3-32 3 | AR 60 17.1-189 [155175|B25 80.7-86.0 AU 123
95.7-102. [91.2-98.1 |CC 143 326345 1324343 | AR 66 ;? &%}3 % &;—33 S_%,g"
103-109. |98.2-104. [CC 156 346-37.6 |344-36.7 |[ART72 541260 |223255|B36
110-119. [105-113. |CC 167 37.7-39.7 [36.8-36 3 |AR 79 25 6-26.0 | B 20
120-133. [114-123. [CC 180 398414 (394450 |AR 86
124-133. [CC 196 415450 . |AR94
31
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Thermal Unit Selection

Tables 64 thru 71
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Table 64 Table 65 Table 66 Table 67
Motor Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit
Full-Load Current (Amp.) Bhetrmal Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number
ni
2TU. [2TU. |31y [Number 031-035 B0.44 031032 B0.44 379-4.14 B 550
LI i omd o dmid o lln mw g
038-0.40 (0 38-0.40 [0 31-0.33 | AR .45 0.45-0.50 B063 0.42-0.49 B063 523-529 B7.70
0.41-0.4310.41-0.43 10 34-0.36 (AR .49 0.51-0.58 B0.71 050-0.54 B0.71 5.30-5.99 B8.20
0.44-0.48 | 0.44-0.48 | 0 37-0.39 | AR 54
0.49-052 |0.49-0.52 | 0.40-0.43 | AR 59 0.59-0.65 B0.81 055061 B0.81 6.00-6.82 B9.10
smpomadtlowan e gmal lats  egie feog smdm g
057-0.61(057-0.610.48-0.51 |AR .71 0.83-0.92 B1.16 0.77-0.87 B1.16 7.93-847 B128
062-0.67 [0 62-0.67 |0 52-0.56 AR .78 0.93-1.03 B1.30 088-0.98 B1.30 8.48-9.99 B 14
068-0.73 |068-0.73 |0 57-0.58 | AR .86
0.74-0.81 |0.74-0.81 | 0 59-0.64 | AR .95 1.04-1.19 B145 099-1.05 B145 100-10.8 B155
08208910820891065070AR105 12750 [B1se 126133 |Biss 24138 |B1es
090-0.97 (090-0.97 [0.71-0.77 |AR1.15 151167 B2.10 134-156 B2.10 130-15.1 B22
098-1.071098-1.07 (0.78-085|AR126  168-1.89 B 240 157171 B 240 152-16.7 B25
108-1.17 |108-1.17 |086-0.94 |AR 1 39
1.18-131|1.18-131|0951.03|AR153  1.90-2.14 B265 172197 B265 168-17.9 B280
13214911 21491104122 [ARTO8 - 21028 [Bad i34  [8330 202238 B3
150-1.691150-1.69 123134 [AR185 366297 B370 243278 B370 239258 B 40
170-1.8311.70-1.83[135-146 JAR204 793347 B4.15 279328 B4.15 259283 B45
184-2.00 |184-2.00 |1.47-158 |AR 2 24
201217201217 |159-1.76 |AR 246  3.48-394 B485 329388 B485 284296 B 50
2.18-2.35(2.18-2.35|1.77-1.85 | AR 2.71 335.3: g g.gg 3 aﬁ.‘}g g 2'35 gg.;-gi.l g gg
236-2601236-260|186-208 [AR298 49555 B 6.90 41144196 B 6.90 345383 B 70
261-2.871261-2.871209-227 (AR328 553588 B7.70 497535 B7.70 384-399 B79
288-3.14|288-3.14 |2 28-251 |[AR 362
3.15-347[3.15-347|252-290 |[AR398  5.89-6.52 B820 536-5.91 B820 40 0-45.0 B 88
348-3.90 (3.48-3.90 |291-323 [AR 4 37 ggﬂg} g s&;g g ggﬁs.gg g s&;g
3914.36(391-4.36|1324-3.58 [AR480 822918 B115 757-7.83 B115
437-488|437-4.88 |359-4.02|AR53 9.19-9.90 B 128 7 84-8.09 B128
489537 |489537|403443|AR58
538-5.97 |538-5.97 |4.44-4.86 [AR 6.4 100-11.0 B14 8.10-9.51 B14
smimimimimayni WIS lBhr ml o fehs
6 56-7.50 | 6 56-7.50 | 5 38-6.12 [AR 7.7 140157 B195 114131 B195
751-823|751-8236.13-6.65|AR85 158178 B22 132-149 B22
824-8.99 |824-899|666-7.31 [AR93
900-9.86 [900-9.86 |732-7.96 [AR 102 17 9-20.0 B25 15.0-16.1 B25
987-10.7 [987-10.7 | 7 97-8.69 [AR 112 gg.gyggg g gg.o }9&}; t13 g gg 0
10.8-112|10.8-11 2 |8.70-8.99 | AR 12.4 - 192224 B36
113-128|113-120|900-10.1 |AR136  Following Selections 225235 B 40
3'&:3 g }??&E 3 ﬁ }% for Size 2 Only 236260 B45
16.8-180 .. AR205 230257 B32 -
258286 B36
Following Selections for Size 1 Only. %ggggg g 22
11.3-128].... AR 136 359-40.1 B50
129148, AR 154
149-167|116-130|AR 176 402444 B 56
16.8-190|16.8-190[131-146 |AR205 445500 B62
19.1-220|19.1-220|14.7-16 5 |AR 23
22124 9(221-249|16.6-185 |AR 27
25.0-26 0 [25.0-26 0 | 18.6-21 0 | AR 30
. 11-236|AR 35
237-26 0|AR 40
Table 68 Table 69 Table 70 Table 71
Motor Full-Load | Thermal Unit Motor Full-Load Thermal Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit
Current (Amp) Number Current (Amp) Unit Current (Amp) | Number Current (Amp) | Number
S T i £ il T T PR -+ P
174195 CC246 3.46-3.90 [3.38-3.65|B4.85 506-5.54 AR102 5.04-546 AR102
TR B e 1 B s
e : 492551 |4.37-5.19 |B6.90 S : e :
BIED (g cmiMpmemiern el leme Bl M
259276 CC 364 585654 |5.60-5.98 |B8.20 856-9.74 AR 176 8.30-9.49 AR 176
Sbas  |cCa@? 73a3t |orovet [Blo2 Wi |ARZS Wiize  |AR%s"
’ ’ 832922 |792912|B115 e e
319342 CC466 923100 [9.13-100|B128 128-144 AR 27 127143 AR 27
343370 CC50.1 145-16.4 AR 30 144165 AR 30
37.1-396 CC545 10.1-112 1101-10.7 |B 14 16.5-189 AR 35 16 6-19.2 AR 35
co N = TR ] L -
42 ’ 143161 [136-146 B195 1.7 AR 44 ’ AR 44
gros  |emp  wmepeneika g mg o zems o ag
51.3-56 0 cC815 185205 |168-18.9 [B25 27.0-29.1 AR 55 278-301 AR 55
56.1-60.1 ccer7 gg-ggg % ;? %1-113 g gg 0 292313 ﬁs 60 302-325 Qs 60
60264 3 CC940 23266 12172411832 314-335 66 326348 66
gime (g mrmopuied oweme e o Mp
720754 cC 121 336372 [313-355|B45 392409 AR 86 416-45.0 AR 86
755789 CC 132 37.3415 [356-37.8 [B50 410450 AR 94
79.0-82.1 CC 143 416450 |379415|B56
416450 |B 62
822860 CC 156
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Thermal Unit Selection
Tables 72 thru 77

Table 72 Table 73 Table 74 Table 75
Motor Full-Load Motor Full-Load Motor Full-Load Thermal Motor Full-Load | Thermal Unit
Current (Amp) mﬁmal Current (Amp) mﬁmal Current (Amp) Unit y Current (Amp) | Number
1T.U. |3Tu. |Number 1T.U.  |3Tu. |Number 1T.U.  [3T.u. |Number gggug ?Z Fg g_gs
238262 [2.38-262 [FB3.33 242267 |242-267 [FB3.33 223247 [2.23-247 [FB333 415456 FB6.1
263294 |2:63-2.94 |FB3.71 2.68-300 |2.68-3.00 |FB 3.71 248276 |2:48-2.76 |FB3.71
295331 |2.95-331 |FB4.1 3.01-336 |3.01-3.36 |FB 4.1 277304 |2.77-304 |FB 4.1 gﬂg;g Eg %g
332-343 |332-343 |[FB45 3.37-353 |3.37-353 |FB45 305324 |3.05324 |FB45 540564 FB78
344-381 |344-381 [FB475 354-391 |354-391 |FB4.75 325361 |3.25-361 |FB4.75
382-432 |382432 [FB53 392441 |392-441 |FB53 362-4.19 |362-4.19 |FB53 g.g% gg Eg g %1
433475 (433475 |FB6.1 442483 |4.42-483 |FB6.1 420462 (420462 |[FB6.1 6.26.6 58 FB9O
476538 |4.76-5.38 |FB6.75 484545 |4.84-545 |FB6.75 463514 463514 |FB6.75
539-5.75 |5.39-5.75 |[FB 7.45 546-5 89 |546-5.89 |FB7.45 5.15-539 |5.15539 |FB7.45 g.ggg 21 Eg 905
576-597 |5.76-5.97 |[FB 7.8 5.90-6 04 |5.906.04 |FB7.8 540-569 |5.40569 |FB78 7:42:7'8; FB }o 6
5.98-6 30 |5.98-6.30 |FB 821 6.056 55 |6.056.55 | FB 821 570-599 |5.70-599 |FB 821
6.31-6 55 |6.31-6.55 |FB 856 6.56-6.72 |6.566.72 |FB 8.6 6.00-629 |6.00-629 [FB86 g_gg gg Fg } ; %
6.56-6 89 |6.56-6.89 [FB 9.0 6.73-700 |6.73-7.00 |FB 9.0 6.30-664 |6.30-664 [FB90 800047 FB131
6.90-7.14 |6.90-7.14 [FB95 7.01-7 39 |7.01-7.39 |FB 9.5 6.65699 [6.65699 [FB95
7.15-7 36 |7.15-7.36 [FB 10 7.40-7 54 |7.40-754 |FB 10 7.00-7 39 |7.00-739 [FB 10 51)6‘.11;:3_2 Eg B.g
7.37-8 30 |7.37-8.30 [FB 106 7.55-8.41 |7.55-8.41 |FB 10.6 7.40-7.79 |7.40-7.79 |FB 106 106111 FB 156
831-859 |8.31-859 [FB 1122 842-891 |842-891 |FB 112 7.80-794 |7.80-794 |FB 112
8.60-9 01 |8.60-9.01 |FB 121 8.92-9.16 |8.92-9.16 |FB 121 7.95-8.49 |7.958.49 |FB 121 : ; ﬂgg Eg }%
9.02-9 68 |9.02-9.68 |FB 13.1 9.17-10.0 |9.17-10.0 |FB 131 8.50-899 [8.50-899 |FB 13.1 128135 FB 184
969-0 99 |9.69-9.99 [FB 139 10.1-103 [10.1-10.3 |FB 139 9.00-959 [9.00-959 |FB 139
10.0-10.9 [100-109 |FB 148 10.4-114 [104-114 |FB 148 9.60-10.1 [9.60-10.1 [FB 148 13.?—}?).(73 Eg 551;.‘11
11.0-11.3 [110-11.3 |FB 156 115-118 [115-11.8 [FB 156 10.2-10.6 |10.2-10.6 |FB 156 }g};,eg FB 226
11.4-12.4 [11.4-120 |FB 164 11.9-12.9 [119-129 |FB 164 10.7-11.3 |10.7-11.3 |FB 164
125-12.9 ... |FB176 13.0-134 .. |FB1786 11.4-12.0 |11.4-120 |FB 176 16.6-17.4 FB236
1751838 FB24.8
13.0-140 | ... FB 184 135-14.2 FB 184 12.0-126 FB 184 1879201 FB 267
14.1-145 | FB 194 143151 FB 194 127138 FB 194
14.6-15.7 | FB21.1 152-180 | FB21.1 13.9-147 FB 211 202-21.0 FB28.3
- - - 211216 FB 296
15.8-16.6 | .. FB226 Following Selections for Size M-1 14.8-152 FB226 517233 FB 305
1071801 ke & WP Oniy. }gi}g% Eg gi'g 234243 FB 326
Following Selections for Size M-1 115118 [FB 156 — 1 — 244250 FB34.1
& M-1P Only. 119-129 |FB 164 Following Selections for Size 1 251-26.3 FB35
114124 [FB 164 130134 |FB1T6 Only. 264276 FB 36.6
125129 |FB17.6 . |135142|FB184 . |120-126|FB184 27.7-291 FB383
. |143151 |FB194 . |127-138 |FB 194 292-304 FB 402
130-140 |FB 184 152-17.1 [152-17.1 |FB21.1 139147 (139147 |FB 211
14.1-145 |FB 194 30.5-32.0 FB 42
146-15.7 |FB 211 17.2-18.0 [172-180 |FB 226 14.8-152 |14.8-152 |FB 226 321333 FB 44
perslrmme GG [EVES[BHE  BIE|{BiBimES weer el
16.7-17.6 [16.7-17.6 |FB 236 T ) : T T : 353370 FB 48
17.7-183 [17.7-18.3 |FB 24.8 19.8-20.9 [198-209 [FB 26.7 17.5-185 |175-185 |FB 26.7 37.1-385 FB505
184104 |184104 [FB267 350337 [50231 |FB2os 197205 |197205 |FR2es oo FB525
195205 [195-205 |FB 28.3 o ) ’ S e : 40.845.0 FB555
DENT\MONT |WES  ppds imans s Bansmane s
218228 218228 [FB 305 6-26.0 |25 6-26. } 5232 [22523. :
e Bt T 256-26.0 |25 6-26.0 |FB 34.1 225232 (225232 |FB 341
244247 |244-247 |FB 341 Following Selections for Size M- 233243 |233243 [FB35
1P Only. 244254 |244-254 |FB366  Table 77
248254 1248-254 |FB 35 255-26.0 |25.5-26.0 |FB 383
255260 |255-26.0 |FB 36.6 26.1-26.8 [ ... FB 35 TR T Er—
26.9-27.3 FB 366
Following Selections for Size M- 274287 FB 383 Current (Amp) [ Number
1P Only 28.8-3022 FB40.2 T i
26.1-27.7 FB38.3 303319 FB42 -U-23. -
278289 | FB 402 320360 | FB 44 Table 76 53.8-57.0 FB555
vl |rass e [ gime B
307-325 FB44 urrent (Amp umber .5-64.
326360 FB 46 199208 FB 267 64.1-71.9 FB635
209222 FB283 72.0-83.9 FB 69
223238 FB296 gg_gggg Eg g
239254 FB305 -
255272 FB326 105-109 FB 92
273292 FB34.1 110-123 FB 105
283310 " 124-133 FB 115
320-338 FB402
33.9-36.1 FB42
36.2-38.5 FB44
386-414 FB 46
415436 FB 48
437459 FB505
46.0-482 FB525
483507 FB555
50.8-53.9 FB 58
54.0-56.7 FB 60
56.8-60.8 FB635
60.9-67.6 FB 69
67.6-736 77
737-829 FB 84
83.0-86.0 FB 92
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Thermal Unit Selection
Tables 78 thru 83

Table 78 Table 79 Table 80 Table 81
Motor Full-Load Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit
Current (Amp) Eh?t""al Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number
ni
1Tu.  |2T Uor |Number 331-367 FB4.75 205217 FB 267 522-55.6 FB 505
U 31U 368423 FB53 218231 FB283 857588 FB525
R R R 424469 FB 6.1 232248 FB29. . !
252282 |252-282 [FB371 470521 FB6.75 249265 FB 305 626-66.0 FB 58
283-3.09 2:83-309 [FB41 522549 FB 745 266284 FB 326 66.170.1 FBE0
310330 | 310330 |FB 45 550-5.74 FB78 285-304 FB34. 78, !
331-369 [3:31-369 [FB4.75 5756.07 FB 821 305328 FB 383 787920 FB 69
370427 [370427 [FB53 608-6.35 FB 86 320-349 FB 402 82.1-102 F8 17
428472 |a28472 |FB 64 6 36-6.71 FB 9.0 350-373 FB 42
473525 |473525 |FB6.75 6.72-7.03 FBOS5 374398 FB 44 115123 FB 92
526-553 |526-553 |FB 745 704-753 399425 FB 40 124133 FB 105
seasa1 |ss4s81 [FB78 754-791 FB 106 426458 FB 4
582614 |582-6.14 [FB 821 792-853 FB112 459482 FB 505
6.156.44 |6.15-6.44 [FB8 6 854-9.14 FB 1211 483508 FB525
645581 |645681 |FB 90 915971 FB 131 50.7-53 - Table 83
sErElmieizy  smer mms mmr 3a
S9 |7 103108 FB 14.8 56 6-59. Motor Full-Load | Thermal Unit
760799 1760799 |F8 106 109-115 FB 156 505-63.4 FB635 Current (Amp) | Number
800-8.17 [8.00-8.17 [FB 112 116-123 FB 164 63571.0 FB 69 330260 FB333
8.18-8.74 |8.18-8.74 |FB 121 124130 FB176 71.1-788 g a 261-2.87 FB371
o] O R vy |
-9.94 | 932- X 14.0-15.1 194
995105 [9:95-10.5 |FB 148 152-161 FB 211 Ep FB475
16.2-169 FB22 377-4.29 FB53
mens ey e Table 82 o |
112- 212, - 17.0-179 FB236 able
120124 | .7 |FB176 18.0-19.4 FB248 b fBels
125131 | FB18.4 19.5-20.7 FB26.7 Motor Full-Load | Thermal Unit 527-551 FB7.45
132-143 | FB 19.4 208217 FB28.3 Current (Amp) | Number 552578 FB78
144153 | .. FB211 21.8-223 FB29.6 236263 FB3.33 5.796.13 FB 821
154159 | FB226 22439 FB 30.5 264296 FB3.71 6.14-6.41 FB 86
16.0-180 | FB 236 240251 FB 326 29733 FB4.1 6.42-6.75 FBO.0
- " " 252259 : 324-345 FB45 6.76-7.09 FB95
Following Selections for Size 1 26.0-27.1 FB35 346386 FB475 710757 FB 10.0
- g 387444 FB53
s v f by 27301 F8 383 45-4.95 FB 6.1 701681 8113
125-131 |FB184 302-317 FB 402 4. - - g -
132-143 |FB 194 i - doesar i 882947 FB 121
rypitd by sir] LLELY %}2:%2 g Eg ﬁ 5.76-6-09 FB 7-8 %‘% }8 9 Eg }3;
008 lcoss B 5e 346365 FB 46 110-6.42 FB 821 10.8-114 FB14.8
16.0-16 9 | 16.0-16.9 |FB 236 : 6.10-6. - 8-11. -
36,6385 B 48 6.43-6.75 FB86 , —_—
1701831170183 |FB24.8 38.6-399 FB50.5 6.767.16 FB9.0 1531 FB 164
184195 1184155 |EB20.7 400450 FB525 747743 FB95 132137 FB17.6
196205 |19.6-205 |FB 283 R L e g 2-13. g
2062111206211 [FB29.6 800-8.46 FB 106 198160 FB 194
212226 1212-226 |FB 305 8.47-9.19 FB 112 161173 FB211
227237 |227-237 |FB 326 et FB112 -1 -
238243 (238243 ' ' 174182 FB226
Saa360 |51a260 |FB35 975103 FB13.1 18.3-19.4 FB 236
: i 104-108 FB 139 195-20.7 FB 248
109-116 FB 1438 208223 FB 267
117122 FB 156 224235 FB 283
123131 FB 16.4 236242 FB 296
132137 FB17.6 243550 —
138143 FB 184
144-155 FB 194
15.6-16.7 FB 211
16.8-176 FB 226
17.7-186 FB 236
187-199 FB24.8
20.0-21.1 FB 92
212250 FB 105
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Thermal Unit Selection
Tables 84 thru 91

Table 84 Table 86 Table 87 Table 88
Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit
Current (Amp) Number Current (Amp) Number Current (Amp) Number Current (Amp) Number
338378 FB4.75 0.43-044 A 49 0.40-0.41 A 49 0.39-0.40 A 49
3.794.37 FB53 0.45-047 A 54 0.42-0.45 A 54 0.41-044 54
438487 FB6.1 0.48-0.53 A 59 0.46-0.51 A 59 0.45-0.49 A 59
4 88-5.51 FB6.75 054061 A 65 052058 A 65 0.50-0.57 A 65
552573 FB7.45 062-0.65 A1 059-063 AT1 0.58-0.61 A.T71
5.74-6.09 FB7.8 066-0.71 A T8 064-0.68 A T8 0.62-0.66 A T8
6.10-6.44 FB 8.21 0.72-0.79 A 86 069-0.76 A 86 0.67-0.73 A 86
6.456.75 FB 8.6 0 80-0.86 A 95 0.77-0.83 A 95 0.74-0.80 A 95
6.76-7.15 FB9.0 0 87-0.96 A1.02 084-093 A1.02 0.81-0.90 A1.02
7.16-7.57 FB9.5 097-1.04 A1.16 094-1.01 A1.16 0.91-097 A1.16
7 58-8.07 FB 10 1051.17 A125 102-1.14 A125 0.98-1.09 A125
8 08-8.47 FB106 1.18-1.31 A139 115128 A1.39 110123 A139
8.48-8.81 FB112 132-1.38 A154 129-1.34 A 154 1.24-1.57 A1.86
882-9.46 FB 121 139-1.47 A163 135-1.44 A 163 1.58-1.66 A199
9.47-10.1 FB 131 1.48-1.57 A175 1.45-1.55 A175 1.67-1.79 A215
102-108 FB139 158-1.65 A1.86 156-1.61 A1.86 1.80-1.99 A231
109114 FB148 166-1.77 A199 162-1.71 A1.99 2.00-2.31 A257
115121 FB156 1.78-193 A215 172-185 A215 232250 A281
122-131 FB 164 194-2.18 A231 186-2.04 A231 2.51-2.66 A361
132138 FB176 2.19-2.46 A257 205238 A257 267-285 A395
139148 FB 184 2.47-268 A281 239-260 A281 2.86-3.26 A432
14.9-16.1 FB 194 269-2.87 A361 261277 A 361 3.27-349 A479
16.2-174 FB 211 288-3.07 A395 278-298 A3.95 3.50-3.92 A530
175183 FB226 308-3.59 A432 299-340 A432 393420 A578
18.4-195 FB236 360-3.79 A479 341-364 A479 421-449 A6.20
196-210 FB248 380427 A5.30 3654.08 A530 4.50-4.64 A6.99
21.1-225 FB26.7 428459 A578 409-4.38 A578 4.65-4.94 AT765
226-237 FB283 460-4.90 A6.20 439468 A6.20 4.95-5.62 A838
238245 FB296 491-5.06 A6.99 469479 A6.99 5.63-6.39 A925
246-26.4 FB305 507544 A765 4 80-5.11 AT765 6.40-6.82 A985
265277 FB326 545624 AB838 512584 AB8.38 6.83-7.27 A110
278287 FB 341 625721 A925 585-6.70 A925 7.28-771 A119
288299 FB 35 722-769 A 985 6.71-7.18 A985 772813 A132
30.0-318 FB366 7.70-824 A110 7.19-7.70 A110 8.14-864 A141
319335 FB383 825881 A119 7.71-8.14 A119 8.65-9.15 A148
336-35.1 FB 402 882932 A132 8.15-8.56 A132 9.16-9.97 A162
352-37.1 FB 42 933-9.99 A141 857-9.15 A14.1 9.98-11.0 A179
37.2-388 FB 44 10.0-105 A148 9.16-9.80 A148
38.941.1 FB 46 106-115 A162 981-106 A162
412450 FB 48 116122 A179 107110 A179
123133 A213
134158 A252
159-184 A271
185205 A295
206215 A319
216239 A338
240-26 8 A359
269-282 A400
28.3-298 A423
29.9-320 A447
Table 85 Table 89 Table 90 Table 91
Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-load | Thermal Unit
Current (Amp) Number Current (Amp) Number Current (Amp) Number Current (Amp) | Number
429454 FB 44 10.0-11.1 B175 488513 A7 65 4.80-5.07 A765
45648 3 FB 46 112120 B195 5.14-5.85 A8 38 5.08-5.73 A8.
484-524 FB 48 121133 B22 5 86-6.67 A9 25 574-6.48 A9.25
525559 FB505 13.4-151 B25 6 68-7.09 A9 85 6.49-6.90 A985
56.0-59 8 FB525 152171 B280 7.10-7.62 A110 6.91-7.25 A110
599638 FB555 172186 B 32 763-8.04 A119 7.26-7.81 A119
639679 FB 58 18.7-214 B 36 805846 A132 7.82-829 A132
68.0-726 FB 60 215257 B 40 847911 A141 8.30-8.81 A141
727832 FB635 258282 B 45 912969 A148 8.82-9.40 A148
833947 FB 69 283297 B 50 9.70-105 A16.2 9.41-100 A162
94 8-105 FB77 298-312 B 56 106-116 A179 10.1-11.1 A179
106-116 FB 84 31.3-321 B 62 117123 A213 12117 A213
117-121 FB 92 322-357 B70 124-146 A252 118137 A252
122-133 FB 105 358407 B79 147-16 8 A271 138-16.0 A271
408480 B 88 16.9-179 A295 13.1-16.9 A295
18.0-18.7 A319 170177 A319
18.8-198 A338 178187 A338
199-214 A359 188-20.2 A359
215228 A400 203-214 A400
229238 A423 215225 A423
239260 Ad47 226-238 Ad47
239-26.0 A480
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Thermal Unit Selection

Tables 92 thru 101

36

Table 92 Table 93 Table 94 Table 95
Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit
Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number
105117 B175 238252 CC364 258275 CC364 425447 CC643
118125 B195 253-268 CC396 276-29.4 CC396 448479 CC685
126-140 B22 269-284 cc427 295314 cc427 48.0-512 CC746
141158 B25 285-30.3 CC466 315332 CC466 51.3-552 CcC815
159-18.0 B280 304-32.1 CC50.1 333362 CC50.1 55.3-59.4 CcC877
18.1-19.6 B32 322342 CC545 363-38.8 CC545 59.5-63.8 CC940
19.7-235 B36 343-36.3 CC594 389416 CC59.4 63.968.8 CC 103
236274 B 40 36.4-40.2 CC643 416447 CC643 68.9-73.8 CC 112
276-305 B45 403431 CC685 448479 CC685 739777 CC 121
306-32.2 B 50 462459 CC746 480-50.9 CC746 77.8-825 CC132
323-34.0 B 56 46 0-49.2 cC8l5 510544 CcC815 82.6-86.6 CC 143
34.1-352 B 62 493516 ccer7 545574 ccar7 86.7-91.9 CC 156
353-395 B70 51.7-54.2 CC940 57 560.6 CC94.0 920-97.2 CC 167
9 6-43.9 B79 543557 CC 103 60.7-63.9 CC 103 97.3-104 CC 180
440-48.0 B 88 558-60.3 CcC 112 64 0-68.4 CcC 112 105-114 CC 196
60.4-635 cc121 685734 cC 121 115-123 CC 208
63 6-67.1 CC 132 735787 CC 132 124-150 CC 219
672-70.3 CC 143 788838 CC 143
Table 96 70.4-74.1 CC 156 839-86.0 CC 156
nam |
Motor Full-Load | Thermal Unit : -
Current (Amp) Number 83.4-86.0 CcC 196 Table 99
495520 CC643 Motor Full-Load | Thermal Unit
221548 cCesb Table 98 Current (Amp) | Number
- - Motor Full-Load | Thermal Unit 27.1-30.0 E67
58 8-63.3 CC815 Table 97 Current (Amp) | Number 30.1-332 E69
63.4-68.3 CcC877 333357 E70
Motor Full-Load | Thermal Unit 463-5.05 AR93 35.8-394 ET1
:I,gg:ggg 88 }(1)3 Current (Amp) | Number 5.06-5.54 AR 102 395434 ET72
250897 &6 129 057060 AR1.05 5556.13 AR112 435469 ET3
0.61-0.66 AR1.15 6.14-6.44 AR 124 47.0-515 E74
gg &% 8 gg } 2% 0.67-0.73 AR 126 6.45-7.48 AR 136 51.6-57.0 E76
s &6 158 074081 AR1.39 749855 AR 15.4 57.1-628 E™7
0.82-0.90 AR 1.53 8.56-9.74 AR 176 62.9-69.1 E78
}(1)(25-} ; g 88 }gz 0.91-1.05 AR 168 9.75-11.1 AR205 69.2-75.0 E79
- 57.1-833 E 80
2 1.06-1.15 AR 1.85 112127 AR 23
127131 cCc19% 1.16-125 AR 2.04 128144 AR 27
132-141 CC 208 1.26-135 AR 224 145164 AR 30
— == by oy ARST1 }8 35*13’2 25 23 Table 101
1.481. AR 271 . able
1.59-1.74 AR 2.98 217233 AR 44
1.75-1.94 AR 328 234249 AR 47 Motor Ful-Load | Thermal Unit
1.95-2.20 AR 3.62 250-26.9 AR 51 Current (Amp) | Number
221247 AR 398 270-29.1 AR 55 105116 AR 328
248276 AR 437 292-31.3 AR 60 17132 AR 3.62
277307 AR 4.80 314-335 AR 66 133-148 AR 3.98
3.08-345 AR53 336-36.9 ART72 149-165 AR4.37
346-3.81 AR5.8 370-39.1 AR 79 166-184 AR 4.80
3.82-420 AR 6.4 392409 AR 86 185-207 ARS53
421-465 AR7.0 410450 AR 94 208-229 ARS8
466-529 ART7 230-266 AR6.4
5.30-5.84 AR 85
5.85627 AR93
6.28-6.97 AR 102 Table 100
6.98-7.59 AR 112
7.60-7.89 AR 124 Motor Full-Load | Thermal Unit
7.90-8.95 AR 136 Current (Amp) | Number
8.96-10.3 AR 154 50-55.9 E 88
104117 AR 176 56-60.9 E 89
118133 AR205 91-65.9 o
134152 AR 23 66-69.9 E92
153172 AR 27 70-75.9 EQ3
173197 AR 30 76-81.9 E94
198224 AR 35 82-86.9 E9%
225260 AR 40 87-92.9 E97
93-97.9 E98
98-107 9 E 99
108-113.9 E 101
114-1259 E 102
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Thermal Unit Selection
Tables 102 thru 110

Table 102 Table 103 Table 104 Table 105
Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit
Current (Amp) Number Current (Amp) Number Current (Amp) Number Current (Amp) Number
146-169 AR 168 0.57-0.60 AR 1.05 424-462 AR 85 27.1-300 E67
170-185 AR1 0.61-0.66 AR1.15 463-5.05 AR93 30.1-332 E69
186-201 AR204 0.67-0.73 AR 1.26 5.06-5.54 AR 102 333357 ET70
202-217 AR224 0.74-0.81 AR 1.39 5556.13 AR 112 35.8-394 ET1
218-236 AR 2.46 0.82-0.90 AR 153 6.14-6.44 AR 124 395434 ET72
237-253 AR 271 0.91-1.05 AR 1.68 6.45-7.48 AR 136 435469 E73
254-279 AR 298 1.06-1.15 AR 1.85 7.49-855 AR 154 47.0-515 E74
280-311 AR 328 1.16-1.25 AR 2.04 8.56-9.74 AR 176 51.6-57.0 E76
312-353 AR 362 1.26-1.35 AR 224 975111 AR205 57.1-628 E77
354-396 AR 398 1.36-1.47 AR 246 12127 AR 23 62.9-69.1 E78
397-442 AR 437 1.48-1.58 AR 271 128144 AR 27 69.2-75.0 ET79
443-492 AR 480 159-1.74 AR 298 145164 AR 30 75.1-833 E 80
493-520 AR53 1.75-1.94 AR 328 16 5189 AR 35
1.95-2.20 AR 3.62 190-216 AR 40
221-247 AR 3.98 21.7-233 AR 44
248-276 AR 4.37 324-249 AR 47
277-3.07 AR 4.80 250-26.9 AR 51
3.08-345 AR53 27 0-29.1 AR 55
ST R e
421465 AR70 336-36.9 ART2 Table 106
4.66-5.26 AR77 37 0-39.1 AR 79 Motor Full-Load | Thermal Unit
5.30-5.84 AR 85 392409 AR 86 Current (Amp) Number
585627 AR93 410450 AR 94 50_55_3 E gg
6.28-6.97 AR 102 56-60.
6.98-7.59 AR 112 61-65.9 E91
7.60-7.89 AR 124 gg__?gg E gg
7.90-8.95 AR 136 -
8.96-10.3 AR 154 76-81.9 E94
104117 AR 176 gg_ggg E 89
118133 AR205 ~Je.
134152 AR 23 93-97.9 E98
wa%  |E%
173197 AR 30 :
198-224 AR 35 1141259 E 102
225260 AR 40
Table 107 Table 108 Table 109 Table 110
Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit
Current (Amp) Number Current (Amp) Number Current (Amp) Number Current (Amp) Number
105-116 AR 328 146-169 AR 1.68 0 56-0.63 B 0.81 394445 B 6.90
117132 AR 3.62 170-185 AR 1.85 0 64-0.68 B 0.92 4.46-497 B7.70
133-148 AR 3.98 186-201 AR 2.04 g g%g g }?g g gg:ggg g g%g
149-165 AR 437 202-217 AR 224 ) ) . ) i
166-184 AR 4.80 218-236 AR 2.46 086-0.97 B 1.30 598-6.89 B102
185-207 ARS53 237-253 AR 2.71 (1) ?&} g? g }g; 9 gg:g_% g }; g
208-229 AR 538 254-279 AR 2.98 122133 B 1388 872-927 B140
230-266 ARG64 280-311 AR 328 134-153 B2.10
oo S PSR 7
354-39% AR 3.98 1.74-1.89 B 265 115123 B195
397442 AR 437 190-2.17 B 3.00 124139 B22
443-492 AR 4.80 218253 B3.30 140458 B 25
493-520 AR 5.3 254-287 B3.70 159-179 B28
288-322 B4.15 18.0-19.1 B 32
3538 8530 00228 B30
: ! 229254 B 40
3864.11 B6.25 255289 B 45
412470 B 6.90 290-308 B 50
i85 [Bex neszs 8%
b : 326349 B 62
554617 B9.10 35.0-39.7 B70
6.18-7.02 B102 398447 B79
703792 B115
793861 B128
862-9.17 B 14
9.18-100 B155
10.1-110 B175
11.1-118 B195
119135 B 22
136153 B25
154174 B 28
175194 B 32
195222 B 36
223251 B 40
252270 B 45
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Thermal Unit Selection

Tables 111 thru 120

38

Table 111 Table 112 Table 113 Table 114
Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit
Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number
14.0-149 CcC209 440468 cC643 88.2-951 DD 112 133-148 B 1.30
15.0-16.2 CC228 46.9-50.6 CC685 952-101 DD 121 149-174 B 145
}gg} g% gg gg.g g.ggg,i gg g‘: g 102-111 DD 128 175-195 B 167
18.8-202 CC288 58.5-62.9 CcC877 112-119 DD 140 196-219 B 188
120-131 DD 150 220-239 B2.10
B leRs mmr o |Ewe o bl modfewe
234252 CC 364 73.0-781 cC 112 150-170 DD 185 272-308 B 265
253271 CC 396 78.2-839 CcC 121 171-180 DD 220 309-348 B3.00
272294 cCc427 84.0-911 CcC 132 181-197 DD 240 349-397 B3.30
295316 CC466 912-975 CC 143 198-204 DD 250 398-429 B3.70
31.7-34.0 CC 501 97.6-104 CC 156 205-213 DD 265 430-495 B4.15
Mmoo lRR MEO[EE 0 oe | |
ot - o 238-243 DD 300
39.9423 CC64.3 544966 DD 320
424457 CC685
458492 CC746
493528 CC815
52.9-56.8 ccer7
56.961.2 CC94.0
61.3-66.1 CcC 103
66.2-712 cC 112
713767 CC 121
76.8-829 CC132
83.0-90.0 CC 143
Table 115 Table 116 Table 117 Table 118
Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor FullHload | Thermal Unit
Current (Amp) Number Current (Amp) Number Current (Amp) Number Current (Amp) | Number
0.56-0 63 B0.81 394445 B 690 14.0-149 CC209 44046 8 CcC643
0.64-0 68 B0.92 446497 B7.70 15.0-162 cC228 46.9-50 6 CC685
07508  [B1% S%ser  |Boo P [E%S TEAs o (coTas
: ) : ) T 54.6-58.4 cc8ls
0.86-0 97 B1.30 5.98-6 89 B 102 18.8-20.2 cc288 585629 ccar7
0.98-1 09 B145 6.90-7 92 B115 203217 CC310 63.0-676 CC94.0
1.10-1 21 B 167 793871 B128 218233 CC333 - P
122133 B1.88 872927 B 14.0 234252 CC364 Ly gt
1.34-153 B2.10 9.28-10.2 B155 253271 CC396 782839 CcC 121
154173 B 240 103-114 B175 27.2-29.4 CC427
ezt 8300 Lains  [B2° R0 |cesS Sizors |GG 13
2.13_2.53 B 3'30 14'&_1 5'3 B25 34.1_36'8 cc 54.; 976104 ce1%6
254287 B3.70 159179 B28 36.9-39.8 CC59.4 105-113 CC 167
288322 B4.15 18.0-19.9 B32 399423 CC643 114-133 CC 180
323349 B485 200228 B36 424457 CC685
350385 B 550 229254 B 40 458492 CC746
3.864.11 B6.25 255289 B45 493528 CC815
412470 B 6.90 29.0-30.8 B 50 52.9-56.8 CcC877
471521 B7.70 309325 B 56 56.9-612 CC940
522553 B 820 326-349 B62 61.3-66.1 CC 103
554617 B9.10 350-39.7 B70 66.2-71.2 CC 112
6.18-7 02 B 102 39.8447 B79 71.3-76.7 CcC 121
7.03-792 B115 76.8-829 CC 132
7.93-8 61 B128 83.0-90.0 CC 143
ofatoo  [Biss
10.1-11.0 B175 Table 119
111118 B 195 Motor Full-Load | Thermal Unit
119135 B22 Table 120
136153 B35 Current (Amp) | Number
154174 B28 g%—?gf 88 } ;3 Motor Full-Load | Thermal Unit
2- Current (Amp) Number
17.5-194 B32 102-111 DD 128 P
195222 B 36 133-148 B 130
223251 B 40 112-119 DD 140 149-174 B 145
252270 B 45 120-131 DD 150 175-195 B 167
132-149 DD 160
196-219 B188
150-170 DD 185 220-239 B2.10
171-180 DD 220 240-271 B240
181-197 DD 240
272-308 B265
198-204 DD 250 309-348 B300
205-213 DD 265 349-397 B330
214-237 DD 280
398-429 B370
238-243 DD 300 430-495 B4.15
244-266 DD 320 496-520 B485
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Thermal Unit Selection
Tables 121 thru 128

Table 121 Table 122 Table 123 Table 124
Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit
Current (Amp) Number Current (Amp) Number Current (Amp) Number Current (Amp) Number
114121 AR 1.05 848925 AR85 54.2-60.1 E 67 1.14-121 AR 1.05
122133 AR 1.15 9.26-10.11 AR93 60.2-66.5 E 69 122133 AR 1.15
1.34-147 AR 1.26 10.12-1109 AR 102 66.6-71.5 ET70 1.34-147 AR 1.26
1.48-163 AR 139 11.10-12 27 AR 112 716789 ET1 1.48-163 AR 1.39
1.64-1.81 AR 153 1228-12 89 AR 124 79.0-86.9 E72 1.64-181 AR 153
1.82-2.11 AR 168 1290-14 97 AR 136 87.0-939 E73 1.82-2.11 AR 168
212231 AR 1.85 14 981711 AR 154 94.0-103.1 E74 212231 AR 1.85
232251 AR 2.04 17.12-19.49 AR 176 103 2-114.1 E76 232251 AR 204
252271 AR 224 1950223 AR205 11421257 ET77 252271 AR 224
272295 AR 246 2425 AR 23 1258-138.3 ET78 272295 AR 246
2.96-317 AR 271 226289 AR 27 138.4-150.1 E79 296-3.17 AR 271
3.18-349 AR 298 290-329 AR 30 150 2-166.6 E 80 318349 AR 298
3.50-3.89 AR 328 330-37.9 AR 35 3.50-389 AR 328
3.904.41 AR 362 380433 AR 40 3.904.41 AR 362
442-495 AR 3.98 434467 AR 44 442495 AR 398
496553 AR 437 46 8-499 AR 47 496553 AR 437
554615 AR 4.80 50 0-53.9 AR 51 554-6.15 AR 4.80
6.16-6.91 AR53 54 0-58.3 AR 55 6.16-6 91 AR53
6.92-7.63 AR58 58.4-62.7 AR 60 6.92-7 63 AR58
7.64-841 AR64 628-67.1 AR 66 7.64-8.41 AR64
8.42-931 AR7.0 672738 ART2 842931 AR7.0
9.32-10.59 AR77 740-78.3 ART79 9.32-10.59 AR77
10 60-11 69 AR85 784819 AR 86 10.60-11.69 AR 85
11.70-1255 AR93 820-90.0 AR 94 11.70-12.55 AR93
1256-1395 AR 102 12.56-13.95 AR 102
13 96-15.19 AR112 13.96-15.19 AR 112
1520-15.79 AR 124 15.20-15.79 AR 124
15 80-17 91 AR 136 15.80-17.91 AR 136
17 92-20.7 AR 154 17.92-20.7 AR 154
208235 AR 176 208235 AR 176
236-26.7 AR205 236-26.7 AR205
268-305 AR 23 26.8-305 AR 23
306-345 AR 27 306-345 AR 27
346-395 AR 30 346-395 AR 30
396-44.9 AR 35 39.644.9 AR 35
450-52.0 AR 40 450520 AR 40
Table 125 Table 126 Table 127 Table 128
Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Ful-load | Thermal Unit Motor FullHoad | Thermal Unit
Current (Amp) | Number Current (Amp) | Num! Current (Amp) | Number Current (Amp) | Number
8.48-925 AR85 54 2-60.1 E67 112127 B0.81 7.88-891 B 690
6324100 |AR %02 Seris  |ER 1313 [8703 8929% - |BTT0
- : 156-1.71 B1.16 9.96-10.57 B820

11.10-12 27 AR 112 716-789 ET71 10.58-11.95 B9.10
12281289 AR 12.4 790-86.9 ET2 172195 B1.30 11.96-13.79 B 102
1290-14 97 AR 136 870939 E73 1.96-2.19 B145 13.80-15.85 B115

220243 B 167
14 98-17.11 AR154 94 0-103.1 E74 244267 B 188 15.86-17.43 B128
17.12-19.49 AR 176 103.2-114.1 E76 17.44-18.55 B 14.0
1950223 AR205 11421257 ET77 %.ggg % g %1 g ;8‘65-62'%09'5 g }gg
22425 AR 23 125.8-138.3 E78 3.48-3.79 B265 T i
226-289 AR 27 138.4-150.1 E79 380435 B 300 230247 B195
290-329 AR 30 150.2-166.6 E 80 436507 5230 %g.(sei%z,g g %g
330379 AR 35 508-5.75 B370 318359 B28
380433 AR 40 5.76-6.45 B4.15
434467 AR 44 6.46-6 99 B4.85 433-332-3 EB! g%
46 8-49.9 AR 47 7.00-7.71 B5.50 45.8-50.9 B 40
500-53.9 AR 51 772823 B6.25 51.061.7 B45
e e Sario4s  [8770 618651  [B50
R25er1 AR 6 10 44 1oz |Bs20 %:(2;75322 B oo
672738 ART2 } ; f%&gg g 51;612 79.6-89.4 B70
740-78.3 ART79 - - -
784810 AR 86 14.06-15.85 B115
82 0-90.0 AR 94 15.86-17.23 B12.8

17.24-18.35 B 14

18.36-20.1 B155

202221 B175

222237 B195

238271 B22

27.2-30.7 B25

30.8-349 B28

250-38.9 B32

39.0445 B 36

446503 B 40

50.4-54.0 B45

39

5/98

© 1998 Square D All Rights Reserved



Thermal Unit Selection
Tables 129 thru 136

Table 129 Table 130 Table 131 Table 132
Motor Full-load | Thermal Unit Motor FulHoad | Thermal Unit Motor FulHload | Thermal Unit Motor FullHoad | Thermal Unit
Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number
28.0-292 CC209 112127 B0.81 788-8.91 B 6.90 280-29.9 CC209
30.0-325 cC228 128137 B0.92 892995 B7.70 300325 CC228
326345 CC246 138-155 B1.03 996-10 57 B820 326345 CC246
346375 CC263 156-171 B1.16 10.58-11.95 B9.10 346375 CC263
weas  |&C30 o215 815 13801588 |B115 weass  [ec3t0
436-46.7 CcC333 220243 B 1567 15.86-17.43 B128 43646.7 CC333
46.8-50.5 CC364 244267 B188 17.44-1855 B140 46 8505 CC 364
50.6-54.3 CC396 268-3.07 B2.10 18.56-20.5 B155 50 6-54.3 CC396
544589 CcC427 308-347 B240 206229 B175 544-58.9 CC427
59.0-63.3 CC466 348379 B 265 230247 B195 59 0-63.3 CC466
63.4-68.1 CC50.1 3804.35 B3.00 2438279 B22 63.4-68.1 CC50.1
68.2-737 CcC545 436507 B3.30 280317 B25 682-37.7 CC545
pini |l smpm o e Lamg fod pemt |cied
848915 CC685 6.46-6.99 B4385 400457 B36 848-915 CC 685
91.6-985 CC746 7007.71 B 550 458509 B 40 916985 CC746
98.6-105.7 CcC815 7.72-823 B6.25 51.0-61.7 B45 98 6-105.7 CC815
1058-1137 cC877 824-941 B6.90 61.8-65.1 B 50 105.8-1137 CcC877
11381225 CC940 9.42-10.43 B7.70 652699 B 56 11381225 CC940
1226-1323 cC 103 10.44-11.07 B8.20 70.0-795 B62 1226-1323 cC 103
1324-1425 cC 112 11.08-12.35 B9.10 79.6-89.4 B70 13241425 cC 112
14261535 cC 121 12.36-14.05 B102 14261535 cc 121
1536-1659 CC 132 14.06-15.85 B115 135.6-165.9 CC 132
166 0-180 0 CC 143 } ;;gﬂggg g }3 8 166.0-180.0 cC 143
18.36-20.1 B155 Table 135
202-22.1 B175
Motor FullHload
222237 B195 Thermal
Table 133 238271 B22 Current (Amp) Unit Table 136
272307 B25 1TU. [3Tu  |Number
Motor FullHoad | Thermal Unit 308-349 B28 Motor Ful-Hoad Thermal
Current (Amp) | Number 0.77-0.88 |085-0.95 |B 1.30 Current (Amp) Unit
250389 B32 0.89-1.02 |096-1.09 |B 145 Number
S nn ol | 1 5 {1eE] Qe B
876 - : Er iy oy : 0.98-109 |0.88-0.98 [B 1.30
587625 B820 50.4-54 0 B 45 1.38-162 |136-156 [B2.10 110124 |099313 [B 122
6.26-7.09 B9.10 1.63-1.90 |157-1.76 |B 2.40 1.25-1.41 [1.14-126 [B 167
710-8.25 B102 1.91-212 |1.77-1.94 |B 265 142-159 [1.27-1.38 [B 1.88
826-9.49 B115 213246 [195222 |B3.00 1.60-181 [1.39-162 [B2.10
247-2.83 |223-257 |B330
wies o jspe Tebler 3% 3535 830 smau |1 ase
113125 B155 Motor Fullload | Thermal Unit 320361 [288-321 |B4.15 220-252 |2.05-2.36 |B 3.00
362-3.80 [322-350 |B4.85 253290 |237-272 |B330
}% &}gg 3 ]g g fggj‘;;mp) z‘;m;;er 3303:2% gmg‘% S g,gg 291-329 |273-307 |B370
15.1-16.9 B22 499557 B7.70 458519 405453 |B6.90 g;&g gg ggggg‘g g j-gg
558594 B820 - 45-3. -
17 0-19.1 B25 5.20-5.79 |4 54-503 |B7.70 400442 |3.70-4.11 |[B5.50
192220 B280 5.956.71 B9.10 5.80-6.16 |504-5.36 |B 820 443469 1412434 [B625
SSPAPSR b fioses  [B1is Sy |2ame0e [Bay  ATooi (434 180%
%g?g?g gig 3:94_9:77 B 12:3 780899 [690-779 |B115 ggg—g 932 220—5_233 gg%g
319-36.0 B45 978-10.5 B14 900-9.98 [780-853 [B128 6.35-7 05 |5.81-6.47 [B9.10
361385 B50 106-11.7 B155 9.99-106 [854-909 |B 14 7.06-8.14 16.48-7.45 [B102
386412 B56 118430 B175 10.7-116 |9.10-9.99 [B155 8.15-939 |7.46-849 [B115
113444 B 62 131140 B 195 12442 | 190097 |B 182 940103 [8.50-9.29 [B 128
445503 B70 14.1-150 B22 b . - 10.4-11.1 |9.30-9.99 |B 14
50.4-56.9 B79 143154 |11.8-134 |B22 112-122 [100-10.8 [B 155
57 0-59.0 B 88 151172 B25 15517.6 [135-154 |B25 123135 [109-12.1 |B175
- ;g &gg g ggo 17.7-200 |155-179 |B28 0 136-147 |122-131 |[B195
nexo  [o3 i el PP ER LY LEs
-4-26. For Type DPSG-12 & DPSG-13, 2-18. 7-16.
26.1-29.8 B 40 20 Am“?,i,e Starter 18.4-200 [165-189 [B280
299-340 B45 Select Thermal Units From B 190-200 (B 32
341367 B 50 Above. For Type DPSO-12 & DPSO-13,
368-395 B 56 20.1-227 (180202 |B 32 20 Ampere Starter
396421 B 62 228250 (203232 |B36 Select Thermal Units From
422466 B70 - 233250 |B40 Above.
46.7-51.5 B79 For Type DPSG-22 & DPSG-23, 18.4-209 |- B280
516-54.0 B 88 25 Amy%ire Starter 21.0-236 |190-209 |B 32
Select Any Of The Thermal Units 23.7-250 |210-24.1 |B36
From Above. - 242250 |B 40
_ B34 For Type DPSO-22 & DPS0-23,
228261 (233258 |B40 25 Ampere Starter ]
262296 [25.9-286 |B 45 Select Any Of The Thermal Units
29.7-30.0 [28.7-29.7 |B 50 From Above.
29.8-300 |B56 536
237272 |5
For Type DPSG-32 & DPSG-33, 573300 |242-272 [B40
goggm&taﬁerm I Units 709185
el e Ihermal Uni
For Type DPSO-32 & DPS0O-33,
From Above. 30 Ampere Starter
Select Any Of The Thermal Units
From Above.
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Thermal Unit Selection
Tables 137 thru 144

\
Table 137 Table 138 Table 139 Table 140
Motor Full-load | Thermal Unit Motor FulHload | Thermal Unit Motor FullHoad | Thermal Unit Motor FullHoad | Thermal Unit
Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number
50-55.9 E88 226-255 E 62 137152 E57 0.34-0.3 E3
56-60.9 E89 256-26.4 E 65 15.3-16 8 E59 0.37-0.40 E4
61-65.9 E91 26.5-289 E 66 16.9-18.7 E60 041-043 E5
66-69.9 E92 29.0-319 E67 18.8-200 E61 0.44-047 E6
70-75.9 E93 320-345 E 69 20.1-225 E 62 0.48-0.51 E7
76-81.9 E9%4 346-369 E70 226-233 E 65 0.52-0.56 ES8
82-86.9 E 96 37.0406 E71 234255 E 66 0.57-0.62 E9
87-92.9 E97 407440 ET72 256-279 E67 0.63-0.67 EN
93-97.9 E98 441474 E73 280-308 E 69 0.68-0.73 E12
98-107 E 99 475531 E74 30.9-332 E70 0.74-0.77 E13
108-113 E 101 532583 ET76 33.3-366 ET71 0.78-0.84 E14
114125 E 102 584635 ET77 36.7-389 ET72 0.85-0.93 E 16
126-138 E 103 63.6-69 9 E78 39.043.1 E73 0.94-1.00 E17
139-153 E 104 70.0-77.1 ET79 432474 E74 1.01-1.08 E18
154-163 E 106 772-833 E 80 475500 E76 1.09-1.15 E19
164-180 E 107 834-869 E 96 50.1-55 2 ET77 1.16-1.27 E23
mens  |ex mio  lem e |
Table 141 - 1.62-1.81 E27
- 1.82-2.00 E28
Motor FLC (A) | Thermal Unit No. | Max. Fuse Rating (A) | Motor FLC (A) | Thermal Unit No. | Max. Fuse Rating (A) 201212 £29
122144 E56 25 434469 E73A 90 213229 E31
145178 E57 30 47.0-50.1 E74 100 %432:%%% E gg
179188 E60 40 600v | 2s0v 267-2.98 E34
Max. Max. 299-3.16 E 36
3.17-3.39 E37
189214 E61 40 50.2-54.0 E76 100 110 3.40-369 E38
215230 E62 45 3.70-4.00 E39
401-448 E41
231257 E65 50 54.1-58.0 E77 100 110 4.49-5.00 E42
258280 E66 50 58.1-60.0 E78 100 125 501544 Ead
281310 E67 60 60.167.0 E79 100 125 2;35*2;33 E 2‘75
~ - 6.61-6.96 E48
31.1-327 E69 60 67.1-70.5 ES0 100 125 6.97-726 E49
328355 E70 70 706-75.9 E94 100 125 727-7.99 £50
356-382 E71 80 76.0-82.0 E96 100 125 8.00-8.89 E 51
8.90-9.74 E 52
383433 E73 80 82.1-86.0 E97 100 125 9.75-10.50 ES53
106-115 E54
Table 142 116123 E55
Motor FLC (A) | Thermal Unit No. | Max. Fuse Rating (A) | Molor FLC ()] Thermal UnitNo. | Max. Fuse Raing () 132123 s
11.7-135 ES6 25 400438 E73A 153172 E60
136-16.7 E57 30 439462 E74 ® 173184 E61
: 100 18 5-20.6 E62
168-18.1 E60 35 46 3-50.0 E76 20.7-213 E65
182-200 E61 40 214-234 E 66
Soov | 2oV 235240 E67
201-219 E62 40 ax. -
220242 E65 45 50.1-539 E77 100 110
54 0-56.0 E78 100 110
243262 E66 50 56.1-61.0 E79 100 125
263292 E67 50 61.1-659 E80 100 125
293320 E69 60 66 0-72.0 E94 100 125
321-343 E70 70 721-759 E96 100 125
344-362 E71 70 76 0-799 E98 100 125
363399 E73 80 80 0-86.0 E101 100 125
Table 143 Table 144
Motor FLC | Thermal |Max. Fuse | Motor FLC Thermal |Max. Fuse Motor Thermal | Max. Fuse |Motor FLC Thermal | Max. Fuse
(A) Unit No. |Rating (A) | (A) Unit No. |Rating (A) FLC (A) |Unit No. | Rating (A) |(A) Unit No. | Rating (A)
189-20.0 E60 40 56.4-61.0 E76 125 18 2-19.1 |E60 40 52.7-56 0 E76 110
20.1-228 |E61 45 61.1-64.0 E77 125 192-22.1 |E61 40 56.1-58.4 ET7 125
229247 E62 50 64.1-66.0 E78 125 22 2-231 |E62 45 585619 E78 125
248-269 E65 50 66.1-724 E79 125 232-257 |E65 50 62.0-67.1 E79 125
270-292 E66 60 725-782 E80 150 25 8-27.7 |E66 50 67.2-723 E80 150
293-328 |E67 60 78.3-839 E94 175 27 8-31.3 |E67 60 724759 E94 150
329-349 E69 70 84.0-86.0 E96 175 31.4-333 |E69 70 76.0-856 E96 150
350-375 E70 70 86.1-92.8 E97 175 334-359 |E70 70 857912 E98 175
37 6-39.6 E72 80 929979 E98 200 360-384 |ET1 80 91.3-100.0 E101 200
39.7-46.1 |E73 80 98.0-1050 |[E101 200 385442 |E73 80 100.1-108.9 |E102 200
46 2-499 E73A 100 105.1-1170 |E102 200 44 3-46 8 |ET3A 90 109.0-119.9 E103 200
50 0-56.3 E74 110 117.1-1330 |E103 200 46 9-526 |E7T4 100 120.0-133.0 E104 200

41
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Thermal Unit Selection
Tables 145 thru 148

Table 145 Table 146 Table 147 Table 148
Motor FulHoad Thermal Motor Full-Hoad Thermal Motor Full-load Thermal Motor FulHoad Thermal
Cument (Amp) Unit Current (Amp) Unit Current (Amp) Unit Current (Amp) Unit
1TU.  [3Tu.  |Number 17U, [3Tu.  |Number 1TU.  [3Tu.  |Number 1TU.  [3Tu.  |Number
1.00-1.11 |0.91-1.02 |B1 30 3.90-4 22 |3.60-3.89 | B550 1.04-1.14 |0.93-1 04 |B1.30 4.14-4.45 |3.70-4 09 |B5.50
1.12-127 |1.03-1.15 |B145 423-449 |3.90-4.15 |B6 25 1.15-129 |1.051.18 |B1.45 4.46-4.88 |4.10-4 35 |B6.25
1.28-136 |1.16-1.27 |B167 450-5.14 |4.16-4.76 | B6 90 1.30-143 |1.19-1 33 |B1.67 489-5.44 |4.36-507 |B6.90
1.37-153 |1.28-1.39 |B188 5.15-5.78 |4.77-5.30 | B7.70 1.44-156 |1.34-1.43 |B1.88 5.456.08 |5.08-5.79 |B7.70
1.54-1.78 | 1.40-1.61 |B2.10 5.79-6 23 |5.31-5.70 | B8 20 1.57-1.79 |1.44-167 |B2.10 609-6.42 | 5.80-6 27 |B8.20
1.79-202 |1.62-1.84 |B2.40 6.24-7 03 |5.71-6.46 | B9.10 1.80-203 |1.59-1 88 |B2.40 6.43-7.28 |6.28-7.16 |B9.10
2.03-220 |1.85-2.03 |B265 7.04-8 23 |6.47-7.65 | B10.2 2.04-226 |1.89-209 |B2.65 729842 |717-858 |B102
221-252 |2.04-2.34 |B300 8.24-931 |7.66-8.55 |B11.5 227-251 |2.10-2.41 |B3.00 8.43-964 |859-955 |B115
253-294 12.35-2.69 |B330 9.32-10.1 |8.56-9.36 | B12.8 252-303 |2.42-2.79 |B3.30 965104 |9.56-10.2 |B128
2.95-330 |2.70-3.02 |B3.70 10.2-10.7 |9.37-99 |B14 3.04-331 |2.80-3.15 |B3.70 10.5-112 |10.3-109 |B14
331-3.70 |3.03-3.39 |B4.15 10.8-11.9 |10 0-10.9 |B155 332373 |3.16-354 |B4.15 113123 |11.0-119 |B155
3.71-4 02 |3.40-365 |B4 85 12.0-13.1 |11 0120 |B175 3.74-407 |3.55-3.75 |B4.85 124137 |12.0-131 |B175
4.03-4.46 |3.66-4.04 |B550 13.2-139 [12.1-12.8 |B195 4.08-449 |3.764 22 |B5.50 13.8-148 [13.2-14.0 |B195
4.47-469 |4.054.28 |B625 14.0-159 [129-142 |B22 450-4.76 |4.23-4.46 |B5.25 149165 [14.1-14.8 | B22
4.70-537 |4.29-4.85 |B6 16.0-18.0 |14 3-16.0 |B25 477-544 |4.47-509 |B6.90 16.6-18.7 | 14.9-17.0 |B25
5.38-594 |4.86-5.38 |B7.70 18.1-20.8 [16.1-18.5 | B28.0 545604 |5.10-561 |B7.70 18.8-214 [17.1-196 |B280
5.956 34 |5.39-5.71 |B8 20 20.9-231 |186-21.2 | B32 6.05-6.46 |5.62-599 |B8.20 215243 |19.7-22.1 |B32
6.35-709 |5.72-6.39 |B9.10 232-269 |21 3-249 |B36 6.47-7 24 |6.00-6.70 |B9.10 244-280 |22.2-26.0 |B36
7.10-8.46 |6.40-7.53 |B10.2 27.0-314 |250-28.0 | B40 7.25-864 |6.71-8.19 |B1020 28.1-333 |26.1-29.4 |B40
8.47-932 |7.54-8.34 |B115 31.5-36.0 |28.1-31.7 | B45 8.65-959 |8.20-8.79 |B115 334-376 |29.5-34.0 |B45
9.33-10.2 |8.35-9.14 |B128 36.1-38.8 |31 8-34.6 | BSO 9.60-10.5 |8.80-966 |B128 37.7-41.1 | 34.1-36.4 |B50
10.3-10.9 |9.15-9.74 |B14 38.9-41.7 |34.7-37.4 | B56 10.6-11.3 |9.67-10.2 |B14 41.2-441 | 36.5-39.2 | B56
11.0-12.1 |9.75-10.7 |B155 41.8-46.3 |37 5-40.0 | B62 11.4-126 |10.3-114 |B155 442-47 8 |39.3-424 |B62
122134 |108-11.8 |B175 46.4-50.0 |40.1-46.4 |B70 12.7-139 |115126 |B175 47.9-50 0 |42.549.3 |B70
145160 |12 3144 [B22 R e s 150165 |136451 [B22 S e
16.1-18.1 [145-16.4 |B25 For Type DPSG-52 & DPSG-53, 16.6-18.9 |152-17.2 |B25 For Type DPSO-52 & DPSO-53,
182-205 |16 5-18.9 |B28.0 50 Ampere Starter. Select any of 19.0-222 (17.3-19.9 |B28 0 50 Ampere Starter. Select any of
the Thermal Units from above. the Thermal Units from above.
20.6-235 |190-21.3 |B32 22.3-246 |20.0-22.5 |B32
23.6-27.2 |21.4-23.3 |B36 24.7-286 6-26.2 |B36
27.3-30.8 |23.4-27.9 |B40 28.7-32.4 |26.3-29.9 |B40
30.9-35.0 |28 0-31.4 |B45 32.5-37.3 |30.3-34.0 |B45
35.1-37.2 | 315-32.5 |B50 37.4-395 |34.1-36.2 | B50
37.340.0 |326-36.5 |B56 39.6-40.0 |36.3-38.7 |B56
36 6-40.0 |B62 38.8-40.0 | B62
For Type DPSG-42 & DPSG-43, For Type DPS0O-42 & DPS0-43,
40 Ampere Starter. Select any of 40 Ampere Starter. Select any of
the Thermal Units from above. the Thermal Units from above.
Table 149 Table 150 Table 151 Table 152
Motor Full-load | Thermal Unit Motor Full-load | Thermal Unit Motor Full-load | Thermal Unit Motor Full-load | Thermal Unit
Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number Current (Amp) | Number
56.4-62.3 AR153 492-545 AR153 408455 B1.03 146-155 CC209
624-74.3 AR168 54 6-63.5 AR1 68 456-49.9 B1.16 15.6-16.6 CC228
744815 AR1 85 63 6-69.5 AR1 85 51.0-57.5 B1.30 16.7-18.5 CC24.6
816-88.7 AR2 04 69 6-75.5 AR2 04 57.6-65.9 B1.45 18.6-20.1 CC26.3
88 8-97.1 AR2 24 756-815 AR224 66.0-73.1 B1.67 20.2-218 CcC288
97 2-106 AR2.46 816-88.7 AR2.46 732-815 B1.88 21.9-236 CC31.0
107-116 AR2.71 888953 AR2.71 81.6-92.3 B2.10 23.7-251 CC333
117127 AR2 98 95.4-104 AR2 98 92.4-104 B2.40 252-272 CC36.4
128-141 AR3 28 105-116 AR3 28 105-114 B2.65 27.3-292 CC39.6
142-157 AR3 62 117-132 AR3 62 115128 B3.00 293-314 cc427
158-167 AR3 98 133-148 AR3 98 129-140 B3.30 315-338 CC46.6
168-188 AR4 37 149-166 AR4 37 141-160 B3.70 33.9-365 CC50.1
189-209 AR4 80 167-184 AR4 80 161-193 B4.15 36.6-39.1 CC545
210-233 AR5 30 185-207 AR5 30 194-209 B4.85 39.2423 CC59.4
234-266 AR5 80 208-229 AR5 80 210-232 B5.50
230-266 AR6.40 233-248 B6.25
249-266 B6.90
Table 153

Motor Full-load | Thermal Unit
Current (Amp) | Number

146-153 CC20.9
154-16.2 CC2238
16 3-18.0 CC246
18.1-195 CC26.3
196-21.0 CC288
21.1-23.0 CC31.0
231-242 CC333
243-26.0 CC36.4
26.1-27.9 CC39.6
280-29.9 Ccc427
300-32.6 CC46.6
327-346 CC50.1
347-365 CC545
36 6-40.0 CC59.4
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