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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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Figure 2 Typical Coordination Curves
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Drawing shows operation of melting alloy overload relay. As heat melts alloy,
ratchet wheel is free to turn. The spring then pushes contacts open.

| Magnet Coil

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 |, the SCPD reacts quicker than the overload
relay. At current values less than I, 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 skill at the selection procedure nor is there a need to stock

5/98

© 1998 Square D All Rights Reserved



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.

6 D
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Type CO1R

Type SEO5

Thermal Overload Relays — NEMA Rated

Melting Alloy
NEMA-rated Thermal Overload Relays feature:
« Exclusive One-Piece Thermal Unit e Trip Free Reset Mechanism on Types F G & S
 Inverse Time Delay Trip e 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

1 25 co1l CO1R

2 45 TO1 TO1

3 86 uo1 uo1

4 133 FO1L FOI1R

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
. . Number of Number of Thermal
NEMA Size Type Series Type . .
yp Poles yp Units Required
2 SDO4 1
00 SA A&B 3 SDOS 3
2 SDO4 1
0 SB A 35 SDOS5 3a
2 SDO4 1
1 sc A 35 SDOS5 3a
1P sc A 2 SDO10 1
2 SDO7 1
2 sb A 35 SDO8 3a
2 SDO11 1
3 SDO12 3
s SE A 4 SDO13 2
5 SDO14 3
3 SDO15 3
4 SF A 4 SDO16 2
5 SDbo17 3
5 SG A 3% 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.
$ 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
Modify Typt_e SDO12 rela_ys to accept Type FB quick trip or SB slow trip thermal units, and Type F, and Type SDO15 relays to accept Type vgle
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 SO05 (for Form Y344).

5/98
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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 . . .
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
4 180 JA
Three Pole Construction (One Common SPDT Contact on Type S)
1 26 SEO6B2
Non-Compensated > 25 SEO9B2
1 26 SEO6B
Ambient Temperature- 2 45 SEO9B
Compensated

For additional selections see International Control Products.

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

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

Locate Class 8536 Starter in this Column

Order Class 9065 Overload Relay

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 Bla SDO5B1 2
B2a SDO6B2 3
Ba SDO6B 3
1 scC A&B Any Bla SDO5B1 2
B24A SDO6B2 3
Ba SDO9B 3
2 SD A Any Bla SDO8B1 2
B24 SDO9B2 3
A 3 Y59 26005-11000 1
3 SE A SHAO1 3
3 B5®
B 26005-31000 1
A 3 Y59 26005-11500 1
4 SF A SJA0L 3
3 B5®
B 26005-31800 1
B2Y500v SEO6B2 3
5 SG A 3
BY500v SEO6B 3
B SEO6B 3
6 SH A&B s B2 SEO6B2 3

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

® Form B5 and Form Y59 use 1 overload relay block per phase. B5 indicates single phase bimetallic overload 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).

© 1998 Square D All Rights Reserved
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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

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

00.m 39 SSC10 SSC20
om 6-18 $S010 SS020
1= 9-27 $S110 SS120
2 15-45 $S210 $S220
3 30-90 $S310 $S320
4 45-135 $S410 $S420
56 90-270 SS510 SS520

m Size 00, 0, and 1 are supplied without lugs. Lower amperage loads can be protected by looping of power wires.

4 Size 5 is a complete drop-in replacement for Square D NEMA Type “S” melting alloy, bimetallic, and Y500 overload 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
. . NEMA Size Open Type
in this column Range (Amperes)
Trip Class 10 Trip Class 20
SA 00cv 3-9 SSC10 SSC20
SB ov 6-18 SS010 SS020
scC 1v 9-27 SS110 SS120
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 T 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 overload 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
e 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, O, 1)

© 1998 Square D All Rights Reserved



Thermal Overload Relays — NEMA Rated
Solid State Overload Relay, Motor Logic™ Feature Base Unit

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
00gm 15-45 SFB20

00.m 3-9 SFC20

om 6-18 SF020

1m 9-27 SF120

2 1545 SF220

3 30-90 SF320

4 45135 SF420

5¢ 90 - 270 SF520

m 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 overload 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
.Localte 8536 Starter NEMA Size Full Load Current Range Open Type
in this column (Amperes)
Trip Class 10/20
SA 00gv 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

e Harmonic immunity

¢ Thermal memory

e Trip test function

* Ground fault detection

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

Optional Features

¢ Auxiliary contacts

« Electrical remote reset

e Lug-Lug kits for separate mounting

« DIN rail adapter bracket

* Lug-Extender kit for retrofit (00g, 00¢, 0, 1)
¢ 4-20 mADC, analog output module

» Seriplex® communication module

10 D
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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 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 the overload are in
the same ambient).

11
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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.
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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
. Inductive
VO_“S_ Inductive and
NEMA (I\:Ilnlmum 35% Power Factor Resistive
(o}
Type Contact Type Form | Volts ———
: 110 volts | Make Break 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, ABOO 240 30 7200 |3 720
SAF, SAG, SAU, SDO18 480 15 7200 |15 720 std., 125 |11
SS, SSF, SR, ST 600 12 7200 |12 720 |G TU Y34, |50 55
orY342 )
= 125 55
Go11 S a0 | 27
SDO18 Y34 125 22
SD & SE (Sizes 0-4 & 6), SD & SE (Sizes 0-4 & 6) | Std. - -
Class 9998 Type SO1 and 34218 ig 3600 i’ 5 ggg ¢ )
Class 9999 Type SO4 B600 280 75 |3600 | T70 127 | SD & SE (Sizes 0-4&6) | vor O
. . Y342
and SO5 Contact 3600
600 6.0 6 360 125 22
Modules Class 9999 Type SO4 |
and SO5 .
SS, SF, SR, ST SER Pl

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 . Class 9999
- Description )
Type NEMA Size Parts Kit
9065 SS or SF 00g, 00, 0, and 1 DIN Adapter DAO1

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 o Class 9999
- Description X
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
Il L

Disconnecting Means, Provided
by User, or with Controller

I
S e
T10 oT2 13
T2
Tl

Melting Alloy Overload Relay
Jumper Strap Kits

Three Phase Starter
Wired to Control a
Single Phase Motor

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 RR0O4e
9065 SS, SR, SF, ST 00g through 7
8536 SE-SF 3and 4 .

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 s Class 9999
- \Voltage Description :

Type NEMA Size Parts Kit

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

9065 SF, ST 0 through 4 24Vdc 4-20 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 00-4 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.
# The Type SO1 is also the replacement contact unit for Class 9065 Type M melting alloy overload 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 S031
and MO & M1 M & T (Manual)
ALL 3.4 SE, SF S032
5 SG None Available

14
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Thermal Overload Relays — NEMA Rated
Approximate Dimensions

E S Melting Alloy Type NEMA Style
H Y Dimensions Shipping
Type Weight
« A A B C D E F G |H | J |K [L M N |O |P (Lbs)
1 — | Pl 32 32 16 | /32 16 16| 2| 2|2 32 8
¥ 4 I B SEO5 | 3%, Sy | 33Uy | 310y | 28316 | Ty | Whig | 25he | Mo | Mo | Yp | Zhsp | 1 | 135 | #10 1
[ J l SEO8 |35 | — |05, | 33Usy | 3Y, | 286 | e | Whe | 25he | Yo | Yo | Yp | Zhsp | 1 | 135 | #10 1Y,
t C» L SEO12 | — [ 5%, | s | 5% | S5 | 4% | ¥ | 1706 | 3% | 3 | %he | Vs | 1Yo | 13, | 2 | #Y, 3
N Prov. for ( 4)_P[j Mig. Scréws SEO15 | — | 6%%5, | g | 5% | B5he | 4%y | ¥ | 2Yg | 3% | 3 | %he | Vs | 1Yo | 13, | 2 | #Y, 4
Type SEO
31 27
[y ¥ R = v 8I T [ g # ; - o . 7 Ty
Y R REBET £ RERE 22 ©
150 T s T BEIrTle 1hg s b7 @ e e Py tE
38 f=4 77 T 1 L 1 =
34 17 T 35 35 A8 =5 = — 2.00 2%
LGS o R IR
(2)8-32 22 ! = — ‘ é
0.5 Mounting Screws ® a4 (’\%) 3/%.6 D;—?I .28 06 (2) 3/16 Dia.
13 Eiing ounting Roles 7 s Mounting Holes
- .38
i L 4.75 r 10 | 6.19
121 157
9 —_—— —
g ResetI N ‘ | ‘ = 5 1o
= Trave =
" \ , lH M il (g
3.25 .9?\ T | g =R
2 YOS g |8 ==l =
e % @[ g v 8l 3.25
: 5 3.25 94 : x| 83
o 83 S ‘
& ;
L—Z#—J T . i 4 /1 1,00 11,00 T3
3
2.93 «— 2.75 (2) 5/16 Dia.
"7 | 70 | Locating Dowels 4—2'7?)5—>
Type CO1 Type TO1 x Type UOL %
Weight - 1/, Lb Weight - 1/, Lb Weight - 11/, Lb
* Dimensions shown for Types TO1 and UO1 do not apply when Form Y342 or Y34 is supplied.
213 4.94
[+ s 125 R
1.06 .
ki 49 180
D D =t P
Reset
- Travel
Reset .44 _I'- <> e
€) __'\I'ravel 1™ [ - "' L <>
o) ‘@ 3
©) f - ©
N IE 3'7%3 £ 7\ ol
T g\ s _
| 7] . Right
141506 Terminal Hand
Connections
ol |3 ll® e
L [/ Nl 12
(3) #10-24
() _1 g)(’\ll/fzro () Mtg. Screws
Mtg. Screws Terminal o~ Types FO1L and FO1R
() Connections l () Weight -2 LbS
gl gl
Left Hand Right Hand
Types GO11L and GO11R
Weight - 5 Lbs
Dual Dimensions: INCHES
Millimeters
D s
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Thermal Overload Relays — NEMA Rated
Approximate Dimensions

16

Bimetallic Overload Relays

. 3.9%5 .

e
91

— T $2.30

58

Resel

=i
.80
H [ 20

061 Ll
2

.89 1.00 | (- Prov. for (4) #10

/EUL

TS Mounting Screws
Types SEO6B and SEO6B2
Weight — 1 Lb

G (2 Holes)

i T
J
v L]
— -— K —»| l4— L Reset
Travel
> l—— Cc —»
—| B |l

tan ol

Reset
Travel

31'(?044'

.
U

Lo

resel [}
= 80
= ‘
.31 Reset
'%6 > \ t'%l ™ M8 Travel
.89]1.00 Prov. for (4) #10 3.94
s s Mounting Screws 100

Types SEO9B and SEO9B2
Weight — 11/, Lb

. . . Mounting Reset Mounting A
Outline Dimensions ) ) ) ) i pprox.
Class | Amp Dimensions Dimensions Screw Maximum | g ing
9065 Rating Wire Size h
B c D E K L G Weight (Lbs)

DA 25 3, 7ty 3U4q 3 1, 3, 1y 10 8 2
GA 60 471 7ty 3y 3 1, 3, iy 10 1 2
HA 100 471 1Y, 3y 3, 1y 1, iy 10 00 3
IA 180 515, | 1Y, 3y 3, 1, ¥y iy 10 250MCM |4

All dimensions shown in inches.
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Motor Logic™ — Solid State Overload Relay

« 2.81 (2) Holes. (2) Slots
| e ‘ for 8-32 Mtg. Screws
@\0) [0 T — T
5|
g |o 31
8 22 2.69
el @ i 28 8
I_| RESET E7+ ¢ i
S T
JQ—W _J/
f.— 27 * | *‘264 Reset
7 28 Travel
7 « 3.9%0 >
e

Thermal Overload Relays — NEMA Rated
Approximate Dimensions

]:;ﬂl
o LRESEL 0
& =
SIS [
NEE

NEMA Size 2 Devices

Travel

¢.264 Reset | 4 >0

" P
8 v ez
— } =S 1 *
— P — [
@ElbsT T IRCIBORC) LZQST ﬂﬂb
596 {F — o 226 90 0t g [o ) 73(3’56 31 0 Pl 416
7w fl 02 @ |o G% 3. © &l 2.26 ' 106592
° 2269 31 0 4.16 i 2 57 Yy 150
i . 5 57 8 106 —o — 0 $ 1 o
=2 Vb 5,02 ol E L4 ez
e=res — — T I Q © e -
@ i2(7) 4 ‘ O @ Reset
o E o) ] ¢'264 @]}‘ u_¥ Travel
- Reset
R A T, iR b g i s
533 380 o] a3 |l 533 .
NEMA Size 3 Devices NEMA Size 4 Devices
1=}
e S|e
8‘25 Slglgllllll
210 XMX ‘111 b |
t T 5 @ 51?98
| ba el
N N
© ©)
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

5/98

© 1998 Square D All Rights Reserved



Overload Relay Comparison

18

OVERLOAD RELAY COMPARISON

Information is subject to change without notice.

Overload Relay | Type Trip Indication Reset Mechanism | Solid State Overload

Melting Alloy Yes, an optical indicator Manual Onl

Bulletin 592 which turns yellow. Y * Self Powered SMP1, SMP2 only

* External Power SMP3

Bimetallic Yes, an optical indicator . * Phase Loss SMP1, SMP2, SMP3

Qﬂﬁgtﬁrgglze/}égs Bulletin 593 which turns yellow. Automatic * Grd. Fault and Jam Prot. SMP2, SMP3 only
N ¢ Selectable Trip Classes SMP2, SMP3 only 10, 15,

Series ) SMP1 Manual only or 20, 30

Solid State I o fl ! bl Y )

Bulletin 592 Yes, yellow trip flag selectable (Man/Auto) | e« com. Capabilities SMP3 only

SMP1, SMP2, SMP3

appears in window.

SMP2, SMP3
selectable (Man/Auto)

Led Indication SMP3 only

Yes, orange trip flag

Melting Alloy o Selectable (Man/Auto)
Cutler Hammer appears in window. VA
Freedom Series ;
Bimetallic Yes, orange trip flag Selectable (Man/Auto)
appears in window.
Melting Alloy No Manual (must push to
reset)
® ¢ Self Powered ESP 100
PlugiESp 1000 | Bimetalie No teanual (mustpush o | o phase Loss
e Separate Trip Classes 10, 20, 30
Solid State Yes, reset button moves | Manual (must push to
(not noticeable). reset)
. Yes, yellow trip flag Manual only, optional
Melting Alloy appears in window. Reset Module
e Self Powered
General Electric . . Yes, yellow trip flag Manual only, optional * Phase Loss
. ; Bimetallic S _
Line 300 Series appears in window. Reset Module ¢ Phase Unbalance (adjustable)
¢ Selectable Trip Classes 10, 20, 30
. Yes, yellow trip flag Manual only, optional P
Solid State S
appears in window. Reset Module
Convertible (Man/Auto) : éig:ecf;st;m power
Westinghouse . No, optional light through dip switches.
® Solid State ¢ Phase Unbalance
Advantage' accessory. Remote Reset module | | N N
available Dip Switch setmng 10, 20, 30 or none
* Grd. Fault Protection
e Self Powered
Melting Alloy Yes, yellow trip flag Manual Only * Base and Feature Base
* Phase Loss
¢ Phase Unbalance
Yes. vellow trip fla ¢ Grd. Fault Detection Feature Base only
Square D Type S Bimetallic a é);rs in Wir?dov? Selectable or Manual ¢ Selectable Trip Classes Feature Base, 10 or 20
pp . e Com. Capabilities Feature Base only
® 4-20 Comm. Module Feature Base only
) e Harmonic Immune
Solid State Yes, yellow trip flag Manual Only, Remote | | Power LED Indication
.

appears in window

Reset module available

Ambient Insensitive

© 1998 Square D All Rights Reserved
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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:

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

1. For1.15to 1.25 service factor motors use ) Ambient
Melting Alloy and
100% of motor full load current for thermal Non-Compensated Temp.-
unit selection. Bimetallic Relays gzln;ps'
2. For 1.0 service factor motors use 90% of _ y
motor full load current for thermal unit Ambient Temperature of Motor
selection. _ £ | Constant | Constant | Constant
b. Class 8198 only: 2 g 10°C 10°C 40°C
1. For 1.0 service factor motors use 100% of 2 < [(18°F) (18°F) (104° F)
full load current for thermal unit a8 g | Higher Lower or Less,
mOtor_ u . | 83 8 S | Than Than for Any
selection. 52158 2 £ | Controller | Controller | Controller
2. For 1.15 to 1.25 service factor motors use 22 | £5|& S |Ambient |Ambient |Ambient
0, @ c C
110% of motor full load current for thermall 5 8 | 8 2 [Full Load Current Multiplier
unit selection.
o . 'é'l'asses ol10 oo 1.05 1.0
3. Motor and controller in different ambient Except
temperatures: 8198 1.0 0.9 0.8 .95 0.9
a. Multiply motor full load current by the Class i;g ol [10 115 11
multiplier in Table A. Use the resultant full 8198 :
. . 10 1.0 0.9 1.05 1.0
load current for thermal unit selection.
. . Thermal Units
4. Locate proper selection table from index,
Pages 19 and 20. Melting Alloy Bimetallic
a. The proper thermal unit number will be found Type of Thermal Type of Thermal
adjacent, to the right of the range of full load Trip UnitType | Trip Unit Type
currents in which the motor full load current A AR
or resultant full load current falls. B g AF
Standar
5. See Page 21 for calculation of trip current rating. Standard c A
CcC E
Slow Trip Thermal Unit Selection oo
. ) Quick FB
To sel_ect Type SB slow trip thermal units, the _ Siow P
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
19
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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
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Thermal Unit Selection

Thermal Unit Selection Table Number

Controller - - -
Hand Reset Melting Alloy Bimetallic
. . Standard Quick Trip Slow Trip Non- Compen-
Starter Type Class Type *Series | Size )
yp yp 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 M, T A M-1 1 72 X
Enclosure) M-1P 1 72 X
Manual 2510
M-0 2 73 X
Starters 2511 MT A M-1 > 73 X
(Large 2512 M-1P > 73 X
Enclosure) 8925
Manual M-0 3 X
Starter w/LVP 2510 M, T A M-1 3 X
(Small Enclosure) M-1P 3 X
Manual oo M-0 4 X
Starter w/LVP 2510 M, T 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
aggnetic 7136 E 3 9
Starters 7735 F 4 10
7736
G 5 12
8536 A B,C 00 17%
89044 (8536 only)
(Starter SA A B 00 13 X
In Own sB A 0 13 74 X 8 33
Enclosure)
sc A 1 13 74 X 8 33
8933 A 1P a1 X
8998 SD A 2 56 75 X 62 70
8999 A 3 18 760 1340X 63 37%
(Model 3 SE
Control Center) B 3 142
I-LINE® SE A 4 54 770 11 29%
and QMB B 4 144
Motor
Starter SG A 5 494 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 Enclosure | 68t 760 1330X
Magnetic (Model 4
Starters Control Center) B 3 141
(Small A 4 61 770 35 20t
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 111 99
8998 SE# A — P
(Model 5 3 Circuit Breaker 117 105
Control Center) 4 Fusible 112 100
SF# A ——
4 Circuit Breaker 118 106
5 Fusible 113 101
SG# A —
5 Circuit Breaker 119 107
6 Fusible 114 102
SH# 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.

D
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Thermal Unit Selection

Thermal Unit Selection Table Number

Controller Hand Reset Melting Alloy Bimetallic
. . Standard Quick Trip | Slow Trip | Non-
Starter Type | Class Type *Series | Size Trip (10) (30) Compensated Compensated
8198 G, S 5 X 6
8536 A (8536 only) B, C 00 14%
Stirtar Ltlseg in ) SA A B 00 53 X 55 25
85“3é o 0'89822 SB A 0 15 78 X 64 33
8539 8906 SC A 1 15 78 X 64 33
8606 8907 SD A 2 58 79 X 57 70
86308 8920 A 3 16 800 1330X 51 37%
go40a 8922 SE B 3 121
8647 028 . A 4 61 810 35 20%
8650 8930 B 4 143
8736 8941 SG A 5 244 52 46
g;gg SH A 6 20 X 48 47
AC CB, DB, SB, UB A 0 15 78 X 64 33
Magnetic CC, DC, SC, UC A 1 15 78 X 64 33
Starters CD, DD, SD, UD A 2 58 79 X 57 70
(Eer‘crlgo‘Zure) 8810 CE, DE, SE, UE A 3 16 800 1330X 51 37%
8811 CF, DF, SF, UF A 4 61 810 35 20%
8812 SE B 3 141
SF B 4 143
CG, DG, SG, UG A 5 244 52 46
CH, DH, SH, UH A 6 20 X 48 47
WC, XC A 1 78 33
s00 WD, XD, MD, RD, VD A 2 79 70
WELL-GUARD® WE, XE, ME, RE, VE A 3 800 37%
Control PF, WF, XF, MF, RF, VF A 4 810 29%
XSG, NSG, MG, RG, VG* | A 5 46
XSH, VH A 6 47
20-30A 136
8911 DPSO A 40A 147
50A 148
sc# A 1 FIjJSIb.|e 127 121
AC 1 Circuit Breaker | 130 124
Magnetic gggg SD# A 2 Fusible 128 122
Part- (Model 5 MCC) 2 Circuit Breaker | 131 125
Winding s 3 Fusible 129 123
E# A 3 Circuit Breaker | 132 126
AF B 4(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) 139%
HA A 3(100A) 138%
Separately JA A 4(180A) 137+
Mounted 9065 c A 1(25A) 44 82 X
Overload
Relays F B 4(133A) 19 850
G A 5(266A) 22
MEO A (32A) 86
1(26A) 59 83 X 23 42
s A 2(45A) 69 84 X 27 71
3(86A) 34
4(133A) 28
T A 2(45A) 31 X
U 3(86A) 40

* Series letters listed refer to the marking on the nameplate of the basic open type starts
letter marked on the enclosure nameplate.

er. When the starter is supplied in a controll

er containing other devices, the controller may have a different series

4 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.

® 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.

m 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).

# 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, consult local Square D field office.
¢ Form Y81 must be specified to use quick trip (Class 10) or slow trip (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.
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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.
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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
Motor Three PH Single PH
Horsepower
200V 230V 460V 575V 115V 230V
Uy 0.39 0.34 0.17 0.14 1.30 0.65
Uy 0.55 0.48 0.24 0.19 1.90 0.95
g 0.74 0.64 0.32 0.26 2.60 1.30
e 0.90 0.78 0.39 0.31 3.24 1.62
1, 1.22 1.06 0.53 0.42 4.40 2.20
A 1.52 1.32 0.66 0.53 5.47 2.74
1, 2.07 1.80 0.90 0.72 7.45 3.73
3, 2.88 2.50 1.25 1.00 10.1 5.07
1 3.68 3.20 1.60 1.28 12.6 6.31
1Y, 5.18 4.50 2.25 1.80 17.2 8.59
2 6.67 5.80 2.90 2.32 21.4 10.7
3 9.66 8.40 4.20 3.36 29.1 14.5
5 15.4 13.4 6.68 5.35 429 21.4
74, 226 19.6 9.82 7.86 58 29.2

10 29.7 258 12.9 10.3 - 36.3

15 43.6 38.0 19.0 15.2 - 49.9

20 57.4 49.9 24.9 20.0 - -

25 70.9 61.7 30.8 24.7 - -

30 84.3 73.3 36.7 29.3 - -

40 111. 96.4 48.2 385 - -

50 137. 119. 59.6 47.6 - -

60 163. 142. 70.8 56.6 - -

75 201. 175. 87.6 70.0 - -
100 265. 230. 115. 92.0 - -
125 327. 284. 142. 114. - -
150 389. 338. 169. 135. - -
200 511. 445, 222. 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

24 D
© 1998 Square D All Rights Reserved 5/98




25

Tables 1 thru 6

Thermal Unit Selection
Table 4

Table 3

Table 2

© 1998 Square D All Rights Reserved

Table 1

T 5
THNM A AdNMOO WNOOO NOOOW MONOO OONLWW nwmnwn o = = T = NON~O
] T Mot
£ 2 [Jehek RO Je®eHY 0T BN NHgdd wu~oNw N ONO©OW owo £=8 S8R 183 £=8 cama AR
8£E |o0oc0 ooddd dddda AMmMY FGON BoHCH doddHNN NANOOT S IO EEE GHm <TI0 EEE LR
@ @
FDZ |0mmmm Ommmm OOOMM OOM0OM0 OOO0N0 OO0N0N0 O00@00m S| moomomm mmm 2255 Nom mom 2255 rorox T
< - Z [ Ittt I
OWUNY HOITMM NONHO NODMD ANHNd MANOY WNONO 0O |tHootoo |,
MOOSTN QOO QHMIN RHNOO NOOYN NAOMNOY OO oo CO |MUNDETO | C 5
. |O0000 00000 cididdd dANNN® MOHOTT WWONG Do O |HcaaNaNN | G2 L R
] D|0HODO HANLY SOOIV HOHOST ONANY NTDDd HWOSHD B2 AN ASH mm 888 23 2383 8
T |F |NMOOS KEOR® AONMN KRHRE —HNORY ANRNS 054 : [0x [Auvrody |2 g Q&R & g Q888 &
mm M [C000C 00000 Oriddd doaaa MOMOOMY TWWON 00— D5 |dCdd o HNN [ ol =] LoLE =] DR
: 93 53 B |3mg &S 3| |dggE 8
L« MOLNO OROAO ANMING dMON OANYHO ONOO® SHnmMmw® |.£ o SaW© So|lone
558|5[2292% 9999T TTTTT NGNN® OyYwe ©Onee coqgdci| BNl Sogq | ZN|doo — —
g512 (83390 98L33 N8R 33388 3ENRT BISBs 8509229 agey |20 S0y e G oK g
S(HF|MOOYn QOMREOO OQANMWKR O-HMOO NOANN- ©OQ0o oMY | Oxs I INodw o= |wom WA O o odwn
20|+ |coccococ CoSOO drddd daaNaNm MMFIW WOONDE Sdd—ddd [ILLE EEE NN L | ™ [1e] DA i 0 odF0 OMm©
g| [Z38 588 g| [ZR38 888
< DDH QNSO < oNGd ol
©Rd O~ KodY ©om
=N NANM AHANN NOOM
. | |
m 9 |II59D J9N9g UNROQ VIO WOWOO OONI® 0w o o
S_E [TRREON RRO0T® SORAN ©oard QAN Ndoda twu~oq o NOOBNO© oW wowON doN NN OO g WIS
8£E |00000 ooddd dddda NmmMY FWOON ®oHCH SoHHN AN NRNm®» IO SO © I SoN 999 I SeRo N3N
> NN N N NN
FDZ |mmmmm ommmm OOOmm OOoMMMN 00000 00000 ONo0nomo oo 2| oonnm oom mmmm S DODSDEERDEDEs S DODSDRDER RN
5 8| |x9g 288 8| |x388 88%
DNOTN DYTHOO OINTM OHON NOMN®D VAMNHN DNINO » ~NmeHOA OO |, e SN HedH AN
NOOSD VO~ OQHNNS© ROodWe IO~ N© QNSO VoA 2 laYo~No Qe |
;| 2222 2929 HWANGY JANQGY QBROTY JWONED P ST |J797q qag | s ] ]
o D DOYIREY NOUWAAd ATHOWH TONOMN OVHATN NDOTN NOMOM B2 |motNG A~© | BO L A
So|FE |NNOMNY NOORE ROANTY ©OONW OHNN ©OAONY OOg o Oy [daiTO~ oaw [ D ~No® oo OY3Y N
OZ2|m|Cc000C 000G Srddd drdaaal NMMHY FIWON B0 °© Ao AN [ e} a0 ~od 0 JdMNO ©ON
TE nd 0T =] ADADADATAY =] Sieigiel S
WM HOONO© MONON NTONO ©OHWLW ONMDO MMOO® MOONM —HOo | o= mNOo o o= |oo~oO Q GBW DO Q GO =W
— MMM ©COMNOO —dNMUN ONSN~NN NOAHON HDNCHND © c o) 5 {=4 S O A O oM <IN~O0 ONMN OO
Lg| (ANONW QORRR dNOWLR QNN NOAON INAANS odayY ©x|So Ko m © So|ooao 238 I53 S888 S8R
558|5[9992% 99999 ST SNNN® 0oyYw wenee odoigs dd|EN|  Sdd § [N |do0
§5|2 (29592 GIoes 29498 25NYC CE8IR AR 8352F IT|22| yic |20 2o — —
SO |0 |oacSS SSooa audud TdaaN SHETs BRG<S ody I8 |8 OB Q|2 |02 ko) - C ko) - o
4 |0000S COSOO Orddd ddaaa MMMIET WIBOND BHTAd— —io |LEL SN N L |aNa®d® 2 296506 o560 S 2|ONG6 owal
5] 4 5] 5
wlo|fod M~ wlo|Yodm STV
o S|E|9HH A+ o S|E|9FHAT S
el SR oA el S99
T Q|09 oo T |Q|0|¥9 v Yo©
£ YO —®™Ww £ YOON HOD©
T = £ g(®o= Hdd £ g PO —
E 2 |IENYD QYNCY USROQ VgQOW WOOO QONIN® w0 0 o £ 3 £ 3
== SONON XOO—HM JSOOAY ©OMN— OUANON N5 4a SUNON ONON ©OLWw oo 2 - 2 -
FOZ |0moom 0Momn OO0mm 00000 O0000 00000 00000 | | o0n0nmmn omn mom Elo|If|Sds Sa& Ele |T|9882 =&
5 Ela|s TR T 1S |5|lbddda ToT
5 o | B : o o | 3B 10y DD,
NEO®ON TOONE MOVORD —HOWNY VWO WIAYY FS0O 0g |[Yo®me~ SO g E13|8|8528 S E|- |8 |mago 89K
MMM ONNMNOO NSNS ONWNON SOANM O©MMMO 5 Co NSO~ = 3 > =3 S|o~0oo
.............................. =N o [ NSO~ NN = O~ 00—~ e
;[29999 99999 Hinidnid daagn ooyyw weros fooio | ST cisigds qd S © ©
=] U OMOVOO® ONHDO DIFTOHD ONHOD NWOOWHO NOONL <O CM OO—HOO® O~ CO — 1
S[E|NNAEY DONR®R QHNYD OONO NIDHD NOMM® 5o o LI |Gt~ oaw 2
Mm M |[C0000 OCO0O0O0O0 Orddddd ddaaa MMMt WO NG — %1 Ao NN %l N NO®m RRHRD oS
= ! ! v NOOD 00D w NSO W
mw WMOOM —HOODN MOHM WONHOM OMAON PO MMRHOO [ o= tNO© O o= |d~0o S JOW ©ON®© S FTHO0O NP
[ MYEINO RO NN NYON© HN0ON ONBLNGS Jamwe [ £ o ~odY © So|lode S MON O~ S toadN oNo
5|~ |99500 FS0TH ddddd ANG® FYTFTOHS ONDBPH —HAoicided [EN I NP SN|(Nom® ANG DD NGBS M50
59 |5(|232237 2I222F ST AAGR0 FYITWL NRXT VIVTITNIES e b R IR 958 332 Y283 BEY
P ot~ SNODO OFITNO FSOONAd SOSTON VOTHO WSITOA [ 20 —A0M— N~ 20 [~N©
S3|FE|MMINNn ORM~®RO dAYN QANNYON OANNRY NONDLO SHnNYW |05 | ‘wNoN < o5 |tod —
20|+ |cococo S0 O- ddddd daaaNm OFFIW ©CONDBD Ao |[LEL e N L |aam
tow 0o QM ML
n nwost Hoons n OO ON
B MY VOO B IO LOO
_ [ Mo 99O [ QoY N
T 5 o o HdOoWw oW
O [TANMd dNMOO WNOVOO NOOOW WWOWOO OONL® nwnw n o Dmom Do NOIFS DBOO
£ .m S E~ RO HM SOOAHY ©OoMhd RANON Ndgdn SN DN BN OO0 ©owo
825 |00000 SO dddaa NESMOY FWOON Ood—T d-d=NN ANNNO®O T S [ g) — —
FDZ |mmmmm ommmm OOmmm OOoM0OMN OO0O0N0 OO0N0N0 O00@0nm Z|nooooonm momm ©no N© oo <~
o 0 NOD T 0 MOoM ol
NODNO© MONOO —dONON NOOHO® QOOE® HONWNWO H—dNO " “domme~NG | 2 NN OO 2 NN®® oYY
MOOYD ©ON~RS —dNMN OEHL®OA S~NCQ-H AdAA0 Ng chlamw~odso | S5, 3 NG ~NOm 3 NOOH oW
; |2292% 22929S9 TNTTY JAUNQ® QXTTO WOROD Pl ST | daN | 62 408 259 IINS @5d
Ee) 2| OANOD MRTOON NATRO OANCGN NaANadd ONOM® AAN® BE[OANTIINON (G5 NANN NO® NN Rl
S| | NI NORNQ HdNOn ROHIN0 AIN~N0© AN ONgo Dy |daOwO~NOCY | D
mm. M |[C00000 CO00O0 Ordrd doaaaN MOOYT WBWOND 00— fodl R hn ke At Kl — —
0 20 (2 NN N©O®M ~NYO© NN ®
WM ©OLND ONAddN YONTO OO-HON IITOM WOMNMD IONHO [ 2= ©©o—HO o= |dNoOo o "ot Noo © "ML OO
[ MYSLOD ©OROOO NSO dNORM QANDN MOXY® SHnNm©® |.E o NOm© So|~Nomo () (Y dee dJH1N | © (Y PR K R B KK
= | ©O0000 0000 ddddd NOANNM OSFTON ONNOD ddd-d—d-d | 2 N NN SN |NNM® —_ 0 GO ]| — el OAOAH Nodd
OVIU....._______________.....___________ONMv OO 0N\lu____ o) N re) N
8= ) [N HOM ONTAN NWOM dHdHdNO VWO FOOTO STOVooN |2 CINNNN k=] NN OodMm I~ oNMW GO
S |F|MMEYN ©OM®Oe) QNSO 0HMOO MONM MMOOY Vg6 |[Os ONOSm o5 |o~om © S A © e =N
20 |d|coccococ CocOoO drddd daaNNm MOFIW WONNG odd—ddd [ILE I=ENENEN L |NaN®m [ [

Index and Instructions: Pages 18-20

5/98




Thermal Unit Selection

Tables 7 thru 12

Table 7 Table 8
Single Phase Polyphase Motor Full-Load Current (Amp) Thermal
- - Unit
Maximum Fuse Rating Maximum Fuse Rating 2TU1PH|[2TU2PH|3T.U. Number
(Amp) (Amp)
Single Single 0.37-0.39 |0.37-0.39 |0.30-0.31|AR .45
PH Group Motor PH Group Motor 0.40-0.42 [0.40-0.42 |0.32-0.34 [AR .49
Motor Ther- Single- Installation Motor Ther- Single- Installation 0.43-0.46 |0.43-0.46 |0.35-0.37 |AR .54
Full- mal | yotor | (N-E.C.430-53) Full- mal | yotor | (N.E.C. 430-53) 0.47-0.50 [0.47-0.50 |0.38-0.41 [AR .59
Load Hglt Instal- [ Crass Load Hg't Instal [~ Class 0.51-0.54 [0.51-0.54 |0.42-0.45|AR .65
Current | % | lation |k-9or | Class Current | ™% lalion | K-9or | Class 055059 |0.55-0.59 [0.46-0.49 AR .71
(Amp) NES |Unclas- | k-5 (Amp) Noaz) | Undlas- | k5 0.60-0.65 |0.60-0.65 |0.50-0.54 |AR .78
) | sified Fuse sified | Fuse 0.66-0.71 [0.66-0.71 |0.55-0.56 [AR .86
Fuse Fuse 0.72-0.78 [0.72-0.78 |0.57-0.62 |[AR .95
0.33-0.36 B 044 0.6 |15 30 0.29-0.32 B 0.44(06 15 | 30 0.78-0.86 |0.79-0.86 |0.63-0.68 |AR 1.05
0.37-.040 |B 0.51| 0.8 15 30 0.33-0.36 |B 0.51]0.6 15 30 0.87-0.94 |0.87-0.94 |0.69-0.75 |AR 1.15
0.41-0.45|B 0.57| 0.8 15 30 0.37-0.39 |B 0.57 0.8 15 30 0.95-1.04 [0.95-1.04 |0.76-0.82 |AR 1.26
0.46-0.52 |B 0.63| 1 15 30 0.40-0.47 |B 0.63|0.8 15 30 1.05-1.14 |1.05-1.14 |0.83-0.91 |AR 1.39
0.53-0.59 |B 0.71| 1.125 |15 30 0.53-0.59 |B 0.71|1 15 30 1.15-1.25 |1.15-1.25 |0.92-1.00 |AR 1.53
0.60-0.66 |B 0.81| 1.25 |15 30 057-0.63 |B 0.81[1.25 15 | 30 1.26-1.42 11.26-1.42 11.01-1.18 | AR 1.68
0.67-0.73 |B 0.92| 1.4 15 30 0.64-0.69 B 0.92 1.4 15 30 1.43-1.62 |1.43-1.62 |1.19-1.30|AR 1.85
0.74-0.81 |B 1.03| 1.6 15 30 0.70-0.77 |B 1.03 1.4 15 30 1.63-1.75 |1.63-1.75 |1.31-1.41 |AR 2.04
0.82-091 |B 1.16| 1.8 20 30 0.78-0.86 |B 1.16 1.6 20 30 1.76-1.91 |1.76-1.91 |1.42-1.53|AR 2.24
0.92-1.02 (B 1.30| 2.0 20 30 0.87-0.96 |B 1.30|1.8 20 30 1.92-2.07 |1.92-2.07 |1.54-1.69 |AR 2.46
1.03-1.14 |B 1.45| 225 |20 30 0.97-1.11 |B 1.45 |2 20 30 2.08-2.25 |2.08-225 |1.70-1.79 |AR  2.71
1.15-1.29 |B 1.67| 2.5 20 30 1.12-1.23 |B 1.67|25 20 30 2.26-2.47 |2.26-2.47 |1.80-2.02 |AR 2.98
1.30-1.42 |B 1.88| 2.8 20 30 1.24-1.37 |B 1.88|25 20 30 2.48-2.73 |2.48-2.73 |2.03-2.19 |AR 3.28
1.43-1.64 |B 2.10| 3.2 25 30 1.38-1.55 |B 2.10|2.8 25 30 2.74-2.99 |2.74-2.99 |2.20-2.43 |AR 3.62
1.65-1.80 |B 2.40| 3.5 25 30 1.56-1.75 |B 2.40|3.5 25 30 3.00-3.31 |3.00-3.31 |2.44-2.81 |AR 3.98
181210 |B 265 40 |25 30 1.76-1.92 |B 2.65(35 25 | 30 3:32-371 |3.32:3.71 |2.82-3.12 |AR  4.37
2.11-2.30 |B 3.00| 4.5 25 30 1.93-2.16 (B 3.00 (4 25 30 3.72-4.15 |3.72-4.15 |3.13-3.47 |AR 4.80
2.31-2.61 |B 3.30| 5.0 30 30 2.17-2.50 |B 3.30|4.5 30 30 4.16-4.65 |4.16-4.65 |3.48-3.89 |AR 5.3
2.62-2.99 |B 3.70| 5.6 30 30 2.51-2.81|B 3.70|5.6 30 30 4.66-5.11 |4.66-5.11 |3.90-4.30 |AR 5.8
3.00-3.37 B 4.15| 6.25 |30 30 2.82-3.16 (B 4.15(6.25 30 30 5.12-5.68 |5.12-5.68 |4.31-4.69 |AR 6.4
3.38-3.94 (B 485 7 30 30 3.17-3.40 B 4.85|7 3 | 30 569-6.24 |569-6.24 |4.70-519 AR 7.0
3.95-4.24 |B 550 | 8 30 30 3.41-3.76 [B 5.50 |7 30 30 6.25-7.15 |6.25-7.15 |5.20-5.93 |AR 7.7
4.25-454 B 6.25( 9 30 30 3.77-4.00 |B 6.25|8 30 30 7.16-7.84 |7.16-7.84 |5.94-6.45|AR 8.5
4.55-5.29 |B 6.90 |10 30 30 4.01-4.68 B 6.90 (9 30 30 7.85-856 |7.85-8.56 |6.46-7.08| AR 9.3
5.30-5.73 B 7.70 (10 30 30 4.69-5.18 [B 7.70 (10 30 30 8.57-9.40 |8.57-9.40 |7.09-7.71 | AR 10.2
5.74-6.35 | B 8.20 12 30 30 5.19-5.51 |B 8.20 10 30 | 30 9.41-102 19.41-102 17.72-8.39 | AR 11.2
6.36-7.08 |B 9.10 |12 30 30 5.52-6.19 |B 9.10 |12 30 30 10.3-10.7 |10.3-10.7 |8.40-8.64 | AR 12.4
7.09-7.83 |B 10.2 |12 30 30 6.20-7.12 |B 10.2 |12 30 30 10.8-12.2 |10.8-12.2 |8.65-9.74 | AR 13.6
7.84-8.47 |B 115|175 30 30 7.13-8.15 |B 11.5|15 30 30 12.3-14.1 9.75-11.0 | AR 15.4
8.48-9.83 |B 12.8(17.5 30 30 8.16-8.60 |B 12.8|17.5 30 30 14.2-15.9 11.1-12.0 | AR 17.6
10.2-11.2 |B 14 |175 30 30
Group Fusing . 16.0-18.0 ... |AR 205
Restrictions 20 Group Fusing Following Selections for Size 1 Only
9.84-105 |B 14 |20 Maximum 9.22-10.1 |B 15.5|20 Restrictions
lt) 6 11'4 B 15520 thermal unit 10.2-11.2 |B 17.5|600V | Maximum R 10.8-12.2 AR 13.6
11'5:12'8 B 175|25 size: B 12.8 Max. thermal unit S 12.3-14.4 AR 15.4
12.9-139 |B 19.5|25 Maximum size: B 14 J 14.2-159 |11.1-12.4 (AR 17.6
14'0 16ll B 22' 25 branch-circuit Maximum 16.0-18.1 |16.0-18.1 [12.5-13.9 [AR 20.5
162.180 |B 25. |28 available 20 branch-circuit 18.2-20.8 |18.2-20.8 |14.0-15.9 |AR 23
e : current: 5,000 11.3-12.0 |B 19.5 250V |available
Amp : : | Max. current: 5,000 20.9-23.6 (20.9-23.6 |16.0-17.7 |AR 27
symmetrical 25 Amp 23.7-26.0 |23.7-26.0 |17.8-20.3 |AR 30
symmetrical ... |204-2238 |AR 35
22.9-26.0 [AR 40
Table 9 Table 10 Table 11 Table 12
Motor Thermal Motor Thermal Motor Motor Thermal
Eull-Load Unit Full-Load Unit Full-Load Thermal Full-Load Unit
Current (Amp) | Number Current (Amp) | Number Current (Amp) Hnlt b Current (Amp) | Number
umber
15.3-16.7 C 20 43.6-47.3 CC 545 2TU. 3TU. 92.-100. DD 122
16.8-19.8 c 22 47.4-51.3 CC 59.4 101.-109. DD 121
Dee 51.4-54.6 CC 64.3 33.0-36.1 130.5-33.4 AU 44 110.-119. DD 128
19.9-22.8 C 26 54.7-59.7 CC 685 36.2-40.2 |33.5-37.1 |AU 50 120.-131. DD 140
22.9-25.8 C 30 59.8-65.1 CC 74.6 40.3-44.5 | 37.2-42.0 |AU 56 132.-139. DD 150
25.9-30.4 C 34 45.6-51.3 [42.1-47.0 |AU 64
65.2-70.1 CC 815 51.4-58.5 |47.1-53.5 |AU 72 140.-156. DD 160
30.5-31.9 C 40 70.2-75.1 CC 87.7 157.-166. DD 185
32.0-34.2 C 42 75.2-82.2 CC 94.0 58.6-62.6 |53.6-57.5 |AU 81 167.-180. DD 213
34.3-38.8 C 45 82.3-89.2 CC 103 62.7-71.3 |57.6-64.4 |AU 88 181.-189. DD 220
38.9-44.2 C 51 89.3-96.5 cC 112 71.4-77.1 |64.5-69.4 |AU 99 190.-209. DD 230
-9-44. 77.2-86.9 |69.5-77.4 |AU 110
44.3-50.2 C 58 96.6-104. CC 121 87.0-93.3 [ 77.5-83.6 |AU 123 210.-225. DD 250
105.-113. CC 132 226.-238. DD 265
50.3-57.1 C 66 114.-123. CC 143 93.4-102. 83.7-92.9 |AU 135 239.-263. DD 280
57.2-63.2 c75 124132, &€ 156 103.-107. |93.0-100. |AU 152 264.-300. DD 300
63.3-68.6 C 83 133.-150. CC 167 igg-i%i igé'igg ﬁg %gg
68.7-78.6 C 9 -121. -115.
78.7-86.9 C 103 122.-123. |116.-119. [AU 198
87.0-100.0 C 114 124.-133. |120.-123. |AU 217
e 124.-133. |AU 235

26
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Tables 13 thru 18

Thermal Unit Selection
Table 15

Table 14

© 1998 Square D All Rights Reserved
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Thermal Unit Selection

Tables 19 thru 30

28

Table 19 Table 20 Table 21 Table 22
Motor Motor Motor Motor
Full-Load hermal Full-Load ermal Full-Load hermal Ful-Load hermal
Current Current Current urrent
(Amp) Number (Amp) Number (Amp) Load (Amp) Number
43.6-47.3 CC54.5 133.-148. B 1.30 128.140. B 1.30 92.0-100. DD 112
47.4-51.3 CC59.4 149.-174. B 1.45 141.-163. B 1.45 101.-109. DD 121
51.4-54.6 CC 64.3 175.-195. B 1.67 164.-179 B 1.67 110.-119. DD 128
54.7-59.7 CC 68.5 196.-219. B 1.88 1.80-201. B 188 120.-131. DD 140
59.8-65.1 CC 74.6 220.-239. B 2.10 202.-227. B2.01 132.-139. DD 150
65.2-70.1 CcC 815 240.-271. B 2.40 228.-251. B 2.40 140.-156. DD 160
70.2-75.1 CcC87.7 272.-308. B 2.65 252.-278. B 2.65 157.-166. DD 185
75.2-82.2 CC 94.0 309.-348. B 3.00 279.-308. B 3.00 167.-180. DD 213
82.3-89.2 CC 103 349.-397. B 3.30 300.-346. B 3.30 181.-189. DD 220
89.3-96.5 CC 112 398.-429. B 3.70 347.-380. B 3.70 190.-209. DD 230
96.6-104 CC 121 430.-495. B 4.15 381.-426. B 4.15 210.-225. DD 250
105.-113 CC 132 496.-520. B 4.85 427.-454, B 4.85 226.-238. DD 265
114.-123. CC 143 455.-489. B 5.50 239.-266. DD 280
124.-133. CC 156 Table 24 490.-520. B 6.25
Table 26
Table 23 Motor Thermal Table 25
Full-Load U Size 7 |Size 8
Moter Current Motor
Full-Load (Amp) Number Full-Load er']ietrmal Typed |TypeK
Current (Amp) IJrr]ftrmal 88.2-95.1 DD 112 (CAur;rg)m Number Current Transformer Thermal
20r3T.U. 95.2-1.10 DD 121 Ratio Unit
Number Number
102.-111. DD 128 0.28-0.30 AR 45 1205 2000/5
Large Small 112.-119. DD 140 0.31-0.33 AR .49
Enclosure | Enclosure 120.-131. DD 150 0.34-0.36 AR 54 Motor Full-
0.31-0.32 |0.29-0.30 |AR .45 132.-149. DD 160 oar03s AR 2 Load Current
0.33-0.36 [0.31-0.33 AR .49 150.-170. DD 185 : N . 166.-187. | 277.-312 B 1.03
0.37-0.39 10.34-0.37 | AR .54 171.-180. DD 220 0.43-0.46 AR .71 188.-211. |313.-352. [B1.16
0.40-0.43 10.38-0.41 | AR .59 181.-197. DD 240 0.47-0.50 AR .78 212.-232.|353.-388.  |B 1.30
0.44-0.47 10.42-0.45 | AR .65 198.-204. DD 250 0.51-0.52 AR .86 233.-267. | 389.-445. B 1.45
0.48-0.52 |0.46-0.50 |AR .71 205.-213. DD 265 8-23:8 gg ﬁs 1 '((5955 268.-301. | 446.-503. |B 1.67
0.53-0.58 [0.51-0.55 [AR .78 214.-237. DD 280 - . 302.-336. | 504.-561 B1.88
0.59-0.60 10.56-0.57 | AR .86 238.-243. DD 300 0.61-0.66 AR 1.15 337.-383. | 562.-640. |B 2.10
0.61-0.62 10.58-0.60 |AR .95 244.-266. DD 320 0.67-0.73 AR 1.26 384.-425 |641.-708. |B 2.40
0.63-0.69 |0.61-0.66 |AR 1.05 0.74-0.81 AR 1.39 126468, | 700777 |B 265
0.70-0.76 |0.67-0.73 |AR 1.15 Table 27 0.820.90 AR1SS 467.-522.|778.-870. |B 3.00
0.77-0.84 |0.74-0.81 |AR 1.26 911 : 523587, |a71.-978. |B3.30
8822 gg 83%‘8 gg ﬁs igg Motor Full-Load 10.6-1.15 AR 1.85 588.-656. | 979.-1093. |B 3.70
-94- -91- - Current (A .16-1.25 AR 2.04 R :
1.04-1.23 [1.00-1.18 |AR 1.68 urrent (Amp) Thermal 1,52_1,35 AR 2.24 657-764.]1094.-1215. |B4.15
20r3TU. Unit 1.36-1.47 AR 2.46
1.24-1.35 [1.19-1.30 |AR 1.85 Number -30-1 -
136-1.47 |131-1.42 |AR 2.04 Large | Small " 1.48-1.56 AR2.71 Table 29
1.48-1.61 |1.43-1.49 |AR 2.24 Enclosure | Enclosure 1.59-1.74 AR 2.98
1562-1.76 |1550-1.69 |AR 2.46 e AR 528 Motor Full-Load | [lermal
1.77-1.93 |1.70-1.85 [AR2.71 4.32-4.93 |14.14-4.71 |AR 8.5 1.95-2.20 AR 3.62 Current n
4.94-5.40 |4.72-5.18 |AR 9.3 221947 AR 3.08 Number
1.94-2.12 (1.86-2.03 |AR 2.98 5.41-5.95 |5.19-5.74 AR 10.2 Sanos AR 137 50.055.9 E8s
2.13-2.35 |2.04-2.25 |AR 3.28 5.96-6.13 |5.75-5.98 |AR 11.2 462 - 26.0-60.9 E 89
2.36-2.61 |2.26-2.50 |AR 3.62 6.14-6.81 |5.99-6.47 |AR 12.4 2.77-3.07 AR 4.80 0-6E
77-3. : 61.0-65.9 E9l
2.62-2.79 |2.51-2.68 |AR 3.98 308-3.45 AR53 66.0-69.0 Eo2
2.80-3.14 |2.69-3.01 |AR 4.37 6.82-7.84 |6.48-7.42 |AR 13.6 3.46-3.81 AR 5.3 700-75.9 E93
7.85-8.97 |7.43-8.46 |AR 15.4 326381 ARCB .0-75.
3.15-3.48 |3.02-3.35 AR 4.80 8.98-10.1 |8.47-9.56 |AR 17.6 389050 AR e 76.0-81.9 Eoa
3.49-3.89 |3.36-3.74 |AR 5.3 10.2-11.6 [9.57-10.9 |AR 20.5 -0 - 82.0-86.9 E o6
3.90-4.30 |3.75-4.14 |AR 5.8 11.7-13.2 |11.0-12.3 |AR 23 4.21-4.65 AR 7.0 87.0-92.9 Eo7
4.31-4.73 |4.15-4.57 |AR 6.4 4.66.5.29 AR 77 930979 Eo8
4.74-5.20 |4.58-5.03 |AR 7.0 13.3-15.0 |12.4-14.0 |AR 27 5.30-5.84 AR 85 98.0-107.9 E 99
15.1-17.1 |14.1-15.9 |AR 30 285627 AR 93 .0-107.
5.21-5.95 |5.04-5.76 |AR 7.7 17.2-19.6 |16.0-18.1 |AR 35 e98.7.00 AR 10.2 108.0-113.9 E101
5.96-6.49 |5.77-6.29 |AR 8.5 19.7-21.9 |18.2-20.3 |AR 40 il : 114.0.125.9 E 102
6.50-7.08 |6.30-6.87 |AR 9.3 22.0-23.8 |20.4-22.0 |AR 44 Table 28 : :
7.09-7.77 |6.88-7.54 |AR 10.2 able
7.78-8.48 |7.55-8.25 |AR 11.2 23.9-25.6 (22.1-23.6 |AR 47 Table 30
25.7-27.9 |23.7-25.5 |AR 51 Motor Full-Load
8.49-9.15 |8.26-8.60 |AR 12.4 28.0-30.5 |25.6-27.8 | AR 55 Current (Amp) Motor Full-Load
9.16-10.3 |8.61-9.63 AR 13.6 30.6-33.0 |27.9-30.0 |AR 60 P Thermal Current (Amp) Thermal
10.4-11.9 [9.64-11.1 |AR 15.4 33.1-35.7 |30.1-32.4 |AR 66 2or3TU. Unit Unit
12.0-13.4 [11.2-12.5 |AR 17.6 Number Large Small Number
13.5-15.4 |12.6-14.3 [AR 20.5 35.8-39.5 |32.5-35.7 |AR 72 Large Small Enclosure | Enclosure
39.6-41.5 |35.8-38.3 |AR 79 Enclosure | Enclosure
15.5-17.5 [14.4-16.1 |AR 23 41.6-45.0 |38.4-40.9 |AR 86 39.0-42.9 |37.0-40.8 |AU 44
17.6-19.8 |16.2-18.2 |AR 27 . 41.6-45.0 |AR 94 45.3-48.2 |40.3-42.8 |CC 64.3 43.0-48.0 |40.9-45.6 | AU 50
19.9-22.5 [18.3-20.6 |AR 30 48.3-52.4 |42.9-46.2 |CC 68.5 48.1-54.7 |45.7-51.8 |AU 56
22.6-26.0 |20.7-23.4 |AR 35 52.5-56.4 |46.3-49.8 |CC 74.6
o 23.5-26.0 |AR 40 56.5-61.2 |49.9-54.9 |CC 81.5 54.8-62.2 |51.9-58.8 |AU 64
61.3-66.1 |55.0-57.9 |CC 87.7 62.3-71.3 |58.9-67.4 |AU 72
71.4-76.0 |67.5-70.4 AU 81
66.2-71.4 |58.0-62.5 |CC 94.0
71.5-77.0 |62.6-67.3 |CC 103 76.1-85.5 | 70.5-79.4 |AU 88
77.1-80.7 |67.4-73.4 |CC 112 85.6-92.4 |79.5-86.3 | AU 99
80.8-87.7 |73.5-78.9 |CC 121 92.4-103. |86.4-96.7 | AU 110
.8-94. .0-84.9 |CC 132
87.8-94.9 179.084.9 |C 104.-111. |96.8-105. |AU 123
95.0-102. |85.0-91.0 |CC 143 112.-123. [106.-117. |AU 135
103.-110. |91.1-97.2 |CC 156 124.-133. |118.-133. |AU 152
111.-117. |97.3-104. |CC 167
118.-133. |105.-121. |CC 180
o 122.-133. |CC 196
© 1998 Square D All Rights Reserved 5/98 D




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
0.31-0.35 B 0.44 0.33-0.35 AR .45 0.28-0.30 AR .45 15.1-16.2 CC 20.9
0.36-0.39 B 0.51 0.36-0.39 AR .49 0.31-0.33 AR .49 16.3-17.5 CC22.8
0.40-0.44 B 0.57 0.40-0.42 AR .54 0.34-0.36 AR .54 17.6-19.1 CC 24.6
0.43-0.46 AR .59 0.37-0.39 AR .59 19.2-20.7 CC 26.3
0.45-0.50 B 0.63 0.47-0.51 AR .65 0.40-0.42 AR .65 20.8-22.2 CC28.8
0.51-0.61 B0.71
0.62-0.68 B 0.81 0.52-0.56 AR .71 0.52-0.56 AR .71 22.3-24.0 CC31.0
0.57-0.62 AR .78 0.57-0.62 AR .78 24.1-25.7 CC33.3
0.69-0.73 B 0.92 0.63-0.68 AR .86 0.63-0.68 AR .86 25.8-27.8 CC 36.4
0.74-0.82 B 1.03 0.69-0.75 AR .95 0.69-0.75 AR .95 27.9-30.1 CC 39.6
0.83-0.92 B1.16 0.76-0.83 AR 1.05 0.76-0.83 AR 1.05 30.2-32.5 CC42.7
0.93-1.03 B 1.30 0.84-0.91 AR 1.15 0.61-0.66 AR 1.15 32.6-35.1 CC 46.6
1.04-1.19 B 1.45 0.92-1.00 AR 1.26 0.67-0.73 AR 1.26 35.2-38.0 CC 50.1
1.20-1.34 B 167 1.01-1.10 AR 1.39 0.74-0.81 AR 1.39 38.1-41.1 CC 545
1.35-1.50 B 1.88 1.11-1.21 AR 1.53 0.82-0.90 AR 1.53 41.2-44.0 CC59.4
1e17a B 210 1.22-1.33 AR 1.68 0.91-1.05 AR 1.68 44.1-47.2 CC64.3
1.75-1.97 B 2.40 1.34-1.47 AR 1.85 1.06-1.15 AR 1.85 47.3-51.1 CC 68.5
198214 B 265 1.48-1.62 AR 2.04 1.16-1.25 AR 2.04 51.2-55.8 CC74.6
318547 B 500 1.62-1.77 AR 2.24 1.26-1.35 AR 2.24 55.9-59.5 CC815
Sans o1 B 330 1.78-1.96 AR 2.46 1.36-1.47 AR 2.46 59.6-64.5 CcC87.7
A48 : 1.97-2.16 AR 2.71 1.48-1.58 AR 2.71 64.6-69.5 CC 94.0
292331 g3n 2.17-2.37 AR 2.98 1.59-1.74 AR 2.98 69.6-75.0 cc 103
376 0n B a8s 2.38-2.62 AR 3.28 1.75-1.94 AR 3.28 75.1-78.1 CC112
-16-4. : 2.63-2.88 AR 3.62 1.95-2.20 AR 3.62 78.2-82.3 cci121
4.06-4.94 B 6.25 2.89-3.17 AR 3.98 2.21-2.47 AR 3.98 82.4-86.0 CC 132
4.95-5.52 B 6.90 3.18-3.48 AR 4.37 2.48-2.76 AR 4.37
5.53-6.11 B7.70 Table 37
3.49-3.83 AR 4.80 2.77-3.07 AR 4.80
6.12-6.52 B 8.20 3.84-4.20 AR5.3 3.08-3.45 AR5.3
6.53.7.31 B9.10 4.21-4.62 AR5.8 3.46-3.81 AR5.8 Motor Thermal
732.843 B10.2 4.63-5.08 AR 6.4 3.82-4.20 AR 6.4 Full-Load Unit
5.09-5.57 AR 7.0 4.21-4.65 AR 7.0 Current (Amp) | Number
8.44-9.83 B115
9.84-10.7 B12.8 5.58-6.13 AR 7.7 4.66-5.29 AR7.7 27.1-30.0 E 67
10.8-116 B 14 6.14-6.83 AR 8.5 5.30-5.84 AR 8.5 30.1-33.2 E 69
6.84-7.41 AR 9.3 5.85-6.27 AR9.3 33.3-35.7 E70
11.7-12.9 B 155 7.42-8.05 AR 10.2 6.28-6.97 AR 10.2 35.8-39.4 E71
13.0-14.3 B17.5 8.06-8.98 AR 11.2 6.98-7.59 AR 11.2 39.5-43.4 E 72
14.4-15.7 B19.5
8.99-9.93 AR 12.4 7.60-7.89 AR 12.4 43.5-46.9 E73
15.8-17.8 B 22 9.94-10.9 AR 13.6 7.90-8.95 AR 13.6 47.0-51.5 E74
17.9-20.3 B 25 11.0-12.4 AR 15.4 8.96-10.3 AR 15.4 51.6-57.0 E76
20.4-23.3 B 28.0 12.5-14.3 AR 17.6 10.4-11.7 AR 17.6 57.1-62.8 E77
14.4-15.8 AR 20.5 11.8-12.0 AR 20.5 62.9-69.1 E78
23.4-26.6 B 32
26.7-30.3 B 36 15.9-17.9 AR 23 Following Selections 69.2-75.0 E79
30.4-35.3 B 40 18.0-20.0 AR 27 for Size 1 Only 75.1-83.3 E 80
20.1-22.4 AR 30
35.4-41.5 B 45 22'5.95.0 AR 35 11.8-13.3 AR 20.5
41.6-45 B 50 13.4-15.2 AR 23 Table 41
15.3-17.2 AR 27
Table 35 Table 36 17.3-19.7 AR 30 Motor Thermal
O Full-Load Unit
19.8-22.4 AR 35 Current (A Numb
Motor Full-Load Thermal ot ad hermal 225260  |AR40 urrent (Amp) | Number
Current (Amp) i 0.81-0.92 B1.16
Unit Current (Amp) | Number 093107 B130
2TV |8TU Number 90.6-97.4 AF 110 Table 40 1.08-1.14 B 145
R 2 97.5-111. AF 123 1.15-1.26 B 1.67
f004a1 |57 2415 A0 50 12129, |AF135 Motor & |onermal 127149 |Blss
gg %ggg i%gggzll ﬁg gg 130.-149. AF 150 Current (Amp) | Number 1.50-1.73 B 2.10
565-64.4 |535-60.7 |AU 72 1%0.-183. AP 153-16.7 c20 Toosse e
64.5-68.4 |60.8-64.9 |AU 81 s 108198 gz 2.17-2.37 B3.00
68.5-77.7 |65.0-73.4 | AU 88 190-213. AF 188 195228 gz 2.38-2.66 B3.30
77.8-842 |73.5-795 | AU 99 214.-240. AF 205 229258 g
-8-04. gl 241.-266. AF 220 25.9-30.4 C34 2.67-2.99 B 3.70
84.3-94.8 |79.6-89.0 AU 110 3.00-3.40 B 4.15
94.9-101. [89.1-96.9 |AU 123 30.5-31.9 C 40 3.41.3.94 B 4.85
Table 39 32.0-34.2 c42 3.95-4.15 B 5.50
102.-115. |97.0-108. [AU 135 34.3-38.8 C 45 4.16-4.49 B 6.25
116.-122. |109.-115. [AU 152 38.9-44.2 C51 T :
123133, |116.-120. | AU 169 Motor Thermal 350,
. . 121-_133- AU 183 Full-Load Unit 44.3-50.2 C58 4.50-5.15 B 6.90
o i Current (Amp) | Number 50.3-57.1 c66 g%gggz g g;g
148.-173. AR 1.68 57.2-63.2 C75 6.62-7.14 B9.10
Table 38 174.-189. AR 1.85 63.3-68.6 c83 7.15-7.97 B 10.2
Motor Thermal 190-205. AR2.04 aree0 & 103 7.98-8.15 B 115
Full-Load Unit 208222, ARZ.28 — 8.15-9.32 B12.8
Current (Amp) | Number 9.33-9.97 B 14
244.-261. AR 2.71 9.98-10.7 B 155
85.0-95. AF 123 262.-289. AR 2.98 10.8-12.0 B175
96.0-108. AF 135 500.-324. AR 328
109.-127. AF 150 325.-367. AR 3.62 12.1-13.9 B 19.5
128.-136. AF 159 368.-389. AR 3.98 ié.g-ig.z E gg
187.-147. AF 168 390.-404. AR 4.37 18.5-21.6 B 28.0
148.-162. AF 188 405.-451. AR 4.80 21.7-24.0 B 32
452.-495, AR5.3
A ot |amss
-~202. 28.7-30.7 B 40
203.-219. AF 240 308335 B 45
220.-233. AF 260 33.6-36.0 B 56
234.-266. AF 308

5/98

© 1998 Square D All Rights Reserved

29



Thermal Unit Selection

Tables 42 thru 52

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  [Type K
0.28-0.30 AR .45 0.41-0.44 A 49 0.34-0.38 B 0.44 Current Transformer
0.31-0.33 AR .49 0.45-0.49 A 54 0.39-0.43 B 0.51 Ratio LTJ*:]fi*tfma'
0.34-0.36 AR .54 0.50-0.53 A 59 0.44-0.48 B 0.57
0.37-0.39 AR 59 054-0.58 A 65 0.49-053 B 0.65 1200/5 | 2000/5 Number
0.40-0.42 AR .65 0.59-0.65 A 71 0.54-0.62 B0.71 Motor Full-
0.43-0.46 AR .71 0.66-0.71 A .78 0.63-0.69 B0.81 Load Current
0.47-0.50 AR .78 0.72-0.78 A .86 0.70-0.78 B 0.92 Non-Compensated
0.51-0.52 AR .86 0.79-0.85 A 95 0.79-0.88 B 1.03
0.53-0.56 AR .95 0.86-0.96 A 1.02 0.89-0.99 B1.16 136.-150. [227.-251. | AR 1.05
0.57-0.60 AR 1.05 0.97-1.04 A 116 1.00-1.10 B1.30 151.-165. |252.-276.  |AR 1.15
166.-183. |277.-305. |AR 1.26
0.61-0.66 AR 1.15 1.05-1.16 A 125 1.11-1.26 B 1.45 184.-202. | 306.-337. AR 1.39
0.67-0.73 AR 1.26 1.17-1.29 A 1.39 1.27-1.43 B 1.67 203.-224. | 338.-373. AR 1.53
0.74-0.81 AR 1.39 1.30-1.37 A 154 1.44-1.59 B 1.88
0.82-0.90 AR 153 1.38-1.47 A 163 1.60-1.81 B 2.10 225.-267. |374.-445. | AR 1.68
0.91-1.05 AR 1.68 1.48-1.56 A 175 1.82-2.00 B 2.40 268.-293. |446.-489. |AR 1.85
294.-319. |490.-532. |AR 2.04
1.06-1.15 AR 1.85 1.57-1.65 A 1.86 2.01-2.28 B 2.65 320.-349. | 533.-582. AR 2.24
1.16-1.25 AR 2.04 1.66-1.79 A 1.99 2.29-2.52 B 3.00 350.-381. | 583.-636. AR 2.46
1.26-1.35 AR 2.24 1.80-1.95 A 215 2.53-2.87 B 3.30
1.36-1.47 AR 2.46 1.96-2.15 A 231 2.88-3.28 B 3.70 382.-418. |637.-697. |AR2.71
1.48-1.58 AR 2.71 2.16-2.38 A 257 3.29-3.75 B 4.15 419.-459. [698.-766. | AR 2.98
460.-509. [767.-849. | AR 3.28
1.59-1.74 AR 2.98 2.39-2.75 A 281 3.76-4.27 B 4.85 510.-565. |850.-942. |AR 3.62
1.75-1.94 AR 3.28 2.76-2.84 A 361 4.28-4.77 B 5.50 566.-604. |943.-1007. |AR 3.98
1.95-2.20 AR 3.62 2.85-3.06 A 3.95 4.78-5.27 B 6.25
2.21-2.47 AR 3.98 3.07-3.45 A 432 5.28-5.91 B 6.90 605.-697. | 1008.-1133. | AR 4.37
2.48-2.76 AR 4.37 3.46-3.70 A 479 5.92-6.25 B 7.70 698.-753. | s AR 4.80
2.77-3.07 AR 4.80 3.71-4.07 A 5.30 6.26-6.83 B 8.20 Compensated
3.08-3.45 AR5.3 4.08-4.32 A 578 6.84-7.65 B9.10
3.46-3.81 AR 5.8 4.33-4.90 A 6.20 7.66-8.55 B 10.2 161.-177.1268.-295. | AR 1.26
3.82-4.20 AR 6.4 4.91-5.35 A 6.99 8.56-9.56 B11.5 178.-196.|1296.-327. | AR 1.39
4.21-4.65 AR 7.0 5.36-5.85 A 7.65 9.57-10.3 B12.8 197.-217.1328.-363. | AR 1.53
218.-253. |364.-423. |AR 1.68
4.66-5.29 AR7.7 5.86-6.41 A 8.38 10.4-11.3 B 14 254.-277. |424.-463. | AR 1.85
5.30-5.84 AR 8.5 6.42-6.79 A 9.25 11.4-12.4 B 155
5.85-6.27 AR 9.3 6.80-7.57 A 9.85 12.5-14.1 B17.5 278.-301. | 464.-503. | AR 2.04
6.28-6.97 AR 10.2 7.58-8.15 A 11.0 14.2-15.7 B19.5 302.-325. |504.-543. | AR 2.24
6.98-7.59 AR 11.2 8.16-8.98 A 119 15.8-17.9 B 22 326.-354.|544.-592. | AR 2.46
355.-381. |592.-635. |AR2.71
7.60-7.89 AR 12.4 8.99-9.67 A 132 18.0-20.1 B 25 382.-419. |636.-699. |AR 2.98
7.90-8.95 AR 13.6 9.68-9.95 A 141 20.2-22.5 B 28.0
8.96-10.3 AR 15.4 9.96-10.8 A 148 22.6-25.0 B 32 420.-467. (700.-779. AR 3.28
10.4-11.7 AR 17.6 10.9-12.1 A 16.2 468.-529. (780.-883. AR 3.62
11.8-13.3 AR 20.5 12.2-13.1 A 17.9 530.-594.1884.-991. | AR 3.98
595.-664. |992.-1107. |AR 4.37
13.4-15.2 AR 23 13.2-13.9 A 198 665.-738. | 1108.-1231. | AR 4.80
15.3-17.2 AR 27 14.0-15.0 A 213
17.3-19.7 AR 30 15.1-16.0 A 252 739.-829. | . ARS3
19.8-22.4 AR 35 Table 47
22.5-26.0 AR 40 able
Table 48
Motor Thermal
Full-Load Unit Motor Thermal
Current (Amp) | Number Full-Load Unit
Table 46 Current (Amp) | Number
146.-169. AR 1.68
Motor Thermal 170.-185. AR 1.85 158.-187. AR 1.68
Full-Load Unit 186.-201. AR 2.04 188.-206. AR 1.85
Current (Amp) | Number 202.-217. AR 2.24 207.-224. AR 2.04
218.-236. AR 2.46 225.-244. AR 2.24
105.-116. AR 3.28 245.-267. AR 2.46
117.-132. AR 3.62 237.-253. AR 2.71
133.-148. AR 3.98 254.-279. AR 2.98 268.-289. AR 2.71
280.-311. AR 3.28 290.-324. AR 2.98
149.-165. AR 4.37 312.-353. AR 3.62 325.-361. AR 3.28
166.-184. AR 4.80 354.-396. AR 3.98 362.-406. AR 3.62
185.-207. ARS5.3 407.-445. AR 3.98
397.-442. AR 4.37
208.-229. AR 5.8 443.-492. AR 4.80 446.-463. AR 4.37
230.-266. AR 6.4 493.-520. ARS5.3 464.-520. AR 4.80
Table 50 Table 51
Table 49 Motor Thermal Motor Thermal
Full-Load Unit Full-Load Unit
Motor Thermal Current (Amp) | Number Current (Amp) | Number
Full-Load Unit Table 52
Current (Amp) | Number 14.4-16.1 AU 20 15.7-17.7 AU 20 able
16.2-18.6 AU 23 17.8-19.9 AU 23
82.5-88.2 DD 112 18.7-20.5 AU 26 20.0-22.7 AU 26 Motor Thermal
32-8-28-29 BB igé 20.6-23.4 AU 29 22.8-25.7 AU 29 Full-Load Unit .
.0-102. . - Current (Am| Number
105105, OB 125 23.5-26.9 AU 33 25.8-29.1 AU 33 (Amp)
110.-121. DD 150 27.0-28.3 AU 38 29.2-30.8 AU 38 92.0-103. AF 123
28.4-30.8 AU 40 30.9-34.3 AU 40 104.-116. AF 135
122.-139. DD 160 30.9-35.0 AU 44 34.4-38.3 AU 44 117.-139. AF 150
igg--igg- BB %gg 35.1-38.8 AU 50 38.4-42.3 AU 50 140.-150. AF 159
-163. ) ; 151.-167. AF 168
oo Db 540 38.9-44.3 AU 56 42.4-475 AU 56
176.-184. DD 250 44.4-49.3 AU 64 47.6-53.0 AU 64 168.-177. AF 188
49.4-55.5 AU 72 53.1-60.5 AU 72 178.-205. AF 205
185.-195. DD 265 55.6-61.0 AU 81 60.6-64.9 AU 81 206.-222. AF 220
196.-215. DD 280 61.1-68.6 AU 88 65.0-71.5 AU 88 223.-232. AF 240
216.-224. DD 300 71.6-77.3 AU 99 233.-247. AF 260
225.-243. DD 320 68.7-76.3 AU 99
244.-266. DD 340 76.4-86.0 AU 110 77.4-86.0 AU 110 248.-266. AF 308

30
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Tables 53 thru 63

Thermal Unit Selection
Table 56

31

Table 55

Table 54

Table 53
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Table 67

Table 66

Table 65
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Table 64

Thermal Unit Selection

Tables 64 thru 71
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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 Motor Full-Load | Thermal Unit
Current (Amp) Lgﬁrmal Current (Amp) Lgﬁrmal Current (Amp) Lgﬁrmal Current (Amp) Number
1TU.  [3TU. Number 1T.U.  [3TU Number 1TU.  [3TU. Number 3.22-3.57 FB 4.75
3.58-4.14 FB5.3
2.38-2.62 |2.38-2.62 |FB 3.33 2.42-2.67 |2.42-2.67 |FB 3.33 2.23-2.47 |2.23-2.47 |FB 3.33 4.15-4.56 FB 6.1
2.63-2.94 |2.63-2.94 |FB3.71 2.68-3.00 |2.68-3.00 |FB 3.71 2.48-2. 76 2.48-276 FB3.71
2.95-3.31 |2.95-3.31 |FB 4.1 3.01-3.36 |3.01-3.36 |FB 4.1 2.77-3.04 |2.77-3.04 |FB 4.1 457-5.10 FB6.75
5.11-5.39 FB7.45
3.32-3.43 |3.32-3.43 |FB 45 3.37-3.53 |3.37-3.53 |FB 4.5 3.05-3.24 |3.05-3.24 |FB 4.5 5.40-5.64 FB 7.8
3.44-3.81 |3.44-3.81 |FB 4.75 3.54-3.91 |3.54-3.91 |FB 4.75 3.25-3.61 |3.25-3.61 |FB 4.75
3.82-4.32 |3.82-4.32 |FB5.3 3.92-4.41 |3.92-4.41 |FB5.3 3.62-4.19 |3.62-4.19 |FB5.3 5.65-5.96 FB8.21
4.33-4.75 |4.33-4.75 |FB 6.1 4.42-4.83 |4.42-4.83 |FB 6.1 4.20-4.62 |4.20-4.62 |FB 6.1 2;22_2;%2 EE Sjg
4.76-5.38 |4.76-5.38 |FB 6.75 4.84-5.45 4.84-5.45 |FB 6.75 4.63-5.14 (4.63-5.14 |FB 6.75
5.39-5.75 [5.39-5.75 |FB 7.45 5.46-5.89 |5.46-5.89 |FB 7.45 5.15-5.39 |5.15-5.39 |FB 7.45 6.59-6.91 FB9.5
.92-7.41 FB 1
5.76-5.97 |5.76-5.97 |FB 7.8 5.90-6.04 |5.90-6.04 |FB 7.8 5.40-5.69 |5.40-5.69 |FB 7.8 9_22_7_82 FB 18_6
5.98-6.30 |5.98-6.30 |FB 8.21 6.05-6.55 |6.05-6.55 |FB 8.21 5.70-5.99 |5.70-5.99 |FB 8.21
6.31-6.55 |6.31-6.55 |FB 8.6 6.56-6.72 |6.56-6.72 |FB 8.6 6.00-6.29 |6.00-6.29 |FB 8.6 7.83-8.32 FB11.2
8.33-8.89 FB12.1
6.56-6.89 |6.56-6.89 |FB 9.0 6.73-7.00 |6.73-7.00 |FB 9.0 6.30-6.64 |6.30-6.64 |FB 9.0 8.90-9.47 FB13.1
6.90-7.14 |6.90-7.14 |FB 9.5 7.01-7.39 |7.01-7.39 |FB 9.5 6.65-6.99 |6.65-6.99 |FB 9.5
7.15-7.36 |7.15-7.36 |FB 10 7.40-7.54 |7.40-7.54 |FB 10 7.00-7.39 |7.00-7.39 |FB 10 9.48-10.0 FB13.9
10.1-10.5 FB 14.8
7.37-8.30 |7.37-8.30 |FB 10.6 7.55-8.41 |7.55-8.41 |FB 10.6 7.40-7.79 |7.40-7.79 |FB 10.6 10.6-11.1 FB 15.6
8.31-8.59 |8.31-8.59 |FB 11.2 8.42-8.91 |8.42-8.91 |FB 11.2 7.80-7.94 |7.80-7.94 |FB 11.2
8.60-9.01 |8.60-9.01 |FB 12.1 8.92-9.16 8.92-9.16 |FB 12.1 7.95-8.49 |7.95-8.49 |FB 12.1 11.2-12.0 FB 16.4
12.1-12.7 FB17.6
9.02-9.68 |9.02-9.68 |FB 13.1 9.17-10.0 (9.17-10.0 |FB 13.1 8.50-8.99 (8.50-8.99 |FB 13.1 12.8-135 FB 18.4
9.69-9.99 (9.69-9.99 |FB 13.9 10.1-10.3 [10.1-10.3 |FB 13.9 9.00-9.59 (9.00-9.59 |FB 13.9
10.0-10.9 [10.0-10.9 |FB 14.8 10.4-11.4 [10.4-11.4 |FB 14.8 9.60-10.1 (9.60-10.1 |FB 14.8 13.6-14.6 FB19.4
14.7-15.7 FB21.1
11.0-11.3 [11.0-11.3 [FB 156 115-11.8 [11.5-11.8 [FB 15.6 10.2-10.6 [10.2-10.6 [FB 15.6 15_3_12_5 FB 22.6
11.4-12.4 (11.4-12.0 [FB 16.4 11.9-12.9 (11.9-12.9 [FB 16.4 10.7-11.3 [10.7-11.3 [FB 16.4
12.5-12.9 ... |FB1786 13.0-13.4 ... |FB1786 11.4-12.0 [11.4-12.0 [FB 17.6 16.6-17.4 FB23.6
17.5-18.8 FB24.8
13.0-14.0 FB 18.4 13.5-14.2 FB 18.4 12.0-12.6 FB 18.4 18.9-20.1 EB 26.7
14.1-14.5 FB 19.4 14.3-15.1 |.... FB 19.4 12.7-13.8 FB 19.4
14.6-15.7 FB21.1 15.2-18.0 |.... FB21.1 13.9-14.7 FB21.1 20.2-21.0 FB28.3
- - - 21.1-21.6 FB29.6
15.8-16.6 FB 22.6 Following Selections for Size M-1 14.8-15.2 FB 22.6 21.7-23.3 EB 30.5
16.7-18.0 FB23.6 & M-1P Only. 15.3-16.2 |.... FB23.6
- - - 16.3-18.0 |.... FB24.8 23.4-24.3 FB 32.6
Following Selections for Size M-1 11.5-11.8 |FB 15.6 - - - 24.4-25.0 FB 34.1
& M-1P Only. 11.9-12.9 [FB 16.4 Following Selections for Size 1 25.1-26.3 FB 35
13.0-13.4 [FB17.6 Only.
11.4-12.4 |FB 16.4 26.4-27.6 FB 36.6
12.5-12.9 |FB 17.6 13.5-14.2 |FB 18.4 12.0-12.6 |FB 18.4 27.7-29.1 FB 38.3
14.3-15.1 |FB 19.4 12.7-13.8 |FB 19.4 29.2-30.4 FB 40.2
13.0-14.0 (FB 18.4 15.2-17.1 [15.2-17.1 [FB 21.1 13.9-14.7 (13.9-14.7 [FB 21.1
14.1-14.5 [FB 19.4 30.5-32.0 FB 42
14.6-15.7 [FB 21.1 17.2-18.0 17.2-18.0 [FB 22.6 14.8-15.2 14.8-15.2 [FB 22.6 32.1-33.3 FB 44
18.1-18.9 [18.1-18.9 [FB 23.6 15.3-16.2 [15.3-16.2 |FB 23.6 33.4-35.2 FB 46
. 15.8-16.6 (FB 22.6 19.0-19.7 [19.0-19.7 |FB 24.8 16.3-17.4 |16.3-17.4 |FB 24.8
16.7-17.6 [16.7-17.6 |FB 23.6 35.3-37.0 FB 48
17.7-18.3 [17.7-18.3 [FB 24.8 19.8-20.9 [19.8-20.9 [FB 26.7 17.5-18.5 [17.5-18.5 |FB 26.7 37.1-38.5 FB50.5
21.0-21.9 |21.0-21.9 |FB 28.3 18.6-19.6 [18.6-19.6 |FB 28.3 38.6-40.7 FB52.5
18.4-19.4 (18.4-19.4 |FB 26.7 22.0-23.1 |22.0-23.1 |FB 29.6 19.7-20.2 [19.7-20.2 [FB 29.6
19.5-20.5 [19.5-20.5 [FB 28.3 40.8-45.0 FB55.5
20.6-21.7 |20.6-21.7 |FB 29.6 23.2-24.3 |23.2-24.3 |FB 30.5 20.3-21.5 |20.3-21.5 |FB 30.5
24.4-25.5 |24.4-25.5 |FB 32.6 21.6-22.4 |21.6-22.4 |FB 32.6
21.8-22.8 121.8-22.8 | FB 30.5 25.6-26.0 |25.6-26.0 |FB 34.1 22.5-23.2 |22.5-23.2 |FB 34.1
22.9-24.3 (22.9-24.3 |FB 32.5
24.4-24.7 |24.4-24.7 |FB 34.1 Following Selections for Size M- 23.3-24.3 |23.3-24.3 |FB 35
1P Only. 24.4-254 |24.4-254 |FB366  Table 77
24.8-25.4 |24.8-25.4 |FB 35 25.5-26.0 |25.5-26.0 | FB 38.3
255260 | 265260 |FB366 264268 [..  [FB35 Motor Ful-Loaa | Thermal Un
Following Selections for Size M- 274287 | FB 38.3 Current (Amp) | Number
1P Only. 28,8302 FB 40.2 48.050.9 FB 50.5
26.1-27.7 ... FB 38.3 30.3-31.9 FB 42 Table 76 51.0-837 FB525
27.8-28.9 |.... FB 40.2 32.0-36.0 FB 44 53.8-57.0 FB55.5
29.0-30.6 FB42 Motor Full-Load | Thermal Unit 57.1-60.4 FB 58
30.7-32.5 EB 44 Current (Amp) Number 60.5-64.0 FB 60
2 4.1-71 FB 63.
326-36.0 FB46 19.9-20.8 FB 26.7 6 o 635
20.9-22.2 FB28.3 72.0-83.9 FB 69
22.3-23.8 FB29.6 84.0-93.1 FB 77
93.2-104 FB 84
23.9-25.4 FB30.5
25.5-27.2 FB32.6 105-109 FB 92
27.3-29.2 FB34.1 110-123 FB 105
124-133 FB 115
29.3-31.9 FB 38.3
32.0-33.8 FB 40.2
33.9-36.1 FB 42
36.2-38.5 FB 44
38.6-41.4 FB 46
41.5-43.6 FB 48
43.7-45.9 FB50.5
46.0-48.2 FB52.5
48.3-50.7 FB55.5
50.8-53.9 FB 58
54.0-56.7 FB 60
56.8-60.8 FB63.5
60.9-67.6 FB 69
67.6-73.6 FB 77
73.7-82.9 FB 84
83.0-86.0 FB 92
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Thermal Unit Selection

Tables 78 thru 83

Table 78

Motor Full-Load

Current (Amp) Thermal

2T U Unit

or [ Number

1TU 1370
2.26-2.51 |2.26-2.51 |FB 3.33
2.52-2.82 |2.52-2.82 |FB 3.71
2.83-3.09 [2.83-3.09 |FB 4.1
3.10-3.30 |3.10-3.30 |FB 4.5
3.31-3.69 [3.31-3.69 |FB 4.75
3.70-4.27 |3.70-4.27 |FB5.3
4.28-4.72 |4.28-4.72 |FB 6.1
4.73-5.25 [4.73-5.25 |FB 6.75
5.26-5.53 [5.26-5.53 |FB 7.45
5.54-5.81 |5.54-5.81 |FB 7.8
5.82-6.14 |5.82-6.14 |FB 8.21
6.15-6.44 |6.15-6.44 |FB 8.6
6.45-6.81 [6.45-6.81 |FB 9.0
6.82-7.19 [6.82-7.19 |FB 9.5
7.20-7.59 |7.20-7.59 |FB 10
7.60-7.99 [7.60-7.99 |FB 10.6
8.00-8.17 [8.00-8.17 |FB 11.2
8.18-8.74 (8.18-8.74 |FB 12.1
8.75-9.31 [8.75-9.31 |FB 13.1
9.32-9.94 [9.32-9.94 |FB 13.9
9.95-10.5 [9.95-10.5 |FB 14.8
10.6-11.1 |10.6-11.1 |FB 15.6
11.2-11.9 |11.2-12.0 |FB 16.4
12.0-12.4 FB 17.6
12.5-13.1 FB 18.4
13.2-14.3 FB 19.4
14.4-15.3 FB21.1
15.4-15.9 FB 22.6
16.0-18.0 FB 23.6
Following Selections for Size 1
Only.

12.0-12.4 |FB 17.6

12.5-13.1 |FB 18.4

13.2-14.3 |FB 19.4
14.4-15.3 (14.4-153 [FB 21.1
15.4-15.9 |15.4-15.9 [FB 22.6
16.0-16.9 |16.0-16.9 |FB 23.6
17.0-18.3 |17.0-18.3 [FB 24.8
18.4-19.5 |18.4-19.5 (FB 26.7
19.6-20.5 [19.6-20.5 |FB 28.3
20.6-21.1 |20.6-21.1 |FB 29.6
21.2-22.6 |21.2-22.6 |FB 30.5
22.7-23.7 |22.7-23.7 |FB 32.6
23.8-24.3 |23.8-24.3
24.4-2610 |24.4-26.0 |FB 35
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Table 79 Table 80 Table 81
Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit Motor Full-Load | Thermal Unit
Current (Amp) Number Current (Amp) Number Current (Amp) Number
3.31-3.67 FB 4.75 20.5-21.7 FB 26.7 52.2-55.6 FB 50.5
3.68-4.23 FB5.3 21.8-23.1 FB 28.3 55.7-58.8 FB 525
4.24-4.69 FB 6.1 23.2-24.8 FB 29.6 58.9-62.5 FB 55.5
4.70-5.21 FB 6.75 24.9-26.5 FB 305 62.6-66.0 FB 58
5.22-5.49 FB 7.45 26.6-28.4 FB 32.6 66.1-70.1 FB 60
5.50-5.74 FB 7.8 28.5-30.4 FB 34.1 70.2-78.6 FB 63.5
5.75-6.07 FB8.21 30.5-32.8 FB 383 78.7-92.0 FB 69
6.08-6.35 FB 8.6 32.9-34.9 FB 40.2 92.1-102 FB 77
6.36-6.71 FB 9.0 35.0-37.3 FB 42 103-114 FB 84
6.72-7.03 FB9.5 37.4-39.8 FB 44 115-123 FB 92
7.04-7.53 FB 10 39.9-42.5 FB 46 124-133 FB 105
7.54-7.91 FB 10.6 42.6-45.8 FB 48
7.92-8.53 FB 11.2 45.9-48.2 FB 505
8.54-9.14 FB 12.1 48.3-50.6 FB 525
9.15-9.71 FB 13.1 50.7-53.1 FB 55.5
Table 83
9.72-10.2 FB 13.9 53.2-56.5 FB 58
10.3-10.8 FB 14.8 56.6-59.4 FB 60 Motor Full-Load | Thermal Unit
10.9-11.5 FB 15.6 59.5-63.4 FB 635 Current (Amp) | Number
11.6-12.3 FB 16.4 63.5-71.0 FB 69 »
12.4-13.0 FB 17.6 71.1-78.8 FB 77 g-gi’ 3-39 ES 332
13.1-13.9 FB 18.4 78.9-86.0 FB 84 588317 FB a1
14.0-15.1 FB 19.4
15.2-16.1 FB21.1 § %g § % ES ij?s
16.2-16.9 FB22.6 377429 FB5.3
17.0-17.9 FB 23.6 Table 82 4.30-4.75 FB6.1
18.0-19.4 FB 24.8 4.76.5.26 FB6.75
19.5-20.7 FB 26.7 Motor Full-Load | Thermal Unit 5.27-5.51 FB 7.45
20.8-21.7 FB 28.3 Current (Amp) | Number 552-5.78 rB78
21.8-22.3 FB 29.6 2.36-2.63 FB 3.33 5.79-6.13 FB8.21
22.4-23.9 FB 305 2.64-2.96 FB 3.71 6.14-6.41 FB 8.6
24.0-25.1 FB 32.6 2.97-3.23 FB4.1 6.42-6.75 FB 9.0
25.2-25.9 FB 34.1 3.24-3.45 EB 45 6.76-7.09 FB 9.5
26.0-27.1 FB35 3.46-3.86 FB4.75 7.10-7.57 FB 10.0
27.2-28.6 FB 36.6 3.87-4.44 FB5.3 7.58-7.90 FB10.6
28.7-30.1 FB38.3 4.45-4.95 FB6.1 7.91-8.81 FB 112
30.2-31.7 FB 40.2 2.96.5.47 FB 675 8.82-9.47 FB12.1
31.8-33.3 FB 42 548575 FB7.45 9.48-10.0 FB13.1
33.4-34.5 FB 44 5.76-6.09 FB 7.8 10.1-10.7 FB 13.9
34.6-36.5 FB 46 6.10-6.42 FB8.21 10.8-11.4 FB 14.8
36.6-38.5 FB 48 6.43-6.75 FB 8.6 115121 FB 15.6
38.6-39.9 FB50.5 6.76-7.16 FB 9.0 122131 FB 16.4
40.0-45.0 FB 525 717743 FB OS5 135137 FB 176
7.44-7.99 FB 10 13.8.14.7 B 184
8.00-8.46 FB 10.6 14.8-16.0 FB 19.4
8.47-9.19 FB 11.2 16.1-17.3 FB21.1
9.20-9.74 FB 12.1 174182 B 226
9.75-10.3 FB 13.1 18.3-19.4 FB 23.6
10.4-10.8 FB 13.9 19.5-20.7 FB 24.8
10.9-11.6 FB 14.8 208223 FB 267
11.7-12.2 FB 15.6 22.4-235 FB 28.3
12.3-13.1 FB 16.4 23.6-24.2 FB 29.6
18.2137 FB17.6 24.3-26.0 FB 30.5
13.8-14.3 FB 18.4
14.4-15.5 FB 19.4
15.6-16.7 FB21.1
16.8-17.6 FB 22.6
17.7-18.6 FB 23.6
18.7-19.9 FB 24.8
20.0-21.1 FB 92
21.2-25.0 FB 105
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Tables 84 thru 91
Table 88

Thermal Unit Selection

Table 87

Table 86

Table 84
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Thermal Unit Selection

Tables 92 thru 101

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
10.5-11.7 B 17.5 23.8-25.2 CC 36.4 25.8-27.5 CC 36.4 42.5-44.7 CC64.3
11.8-12.5 B 19.5 25.3-26.8 CC 39.6 27.6-29.4 CC 39.6 44.8-47.9 CC 68.5
12.6-14.0 B 22 26.9-28.4 cc42.7 29.5-31.4 cc42.7 48.0-51.2 CC74.6
14.1-15.8 B 25 28.5-30.3 CC 46.6 31.5-33.2 CC 46.6 51.3-55.2 CC81.5
15.9-18.0 B 28.0 30.4-32.1 CC50.1 33.3-36.2 CC50.1 55.3-59.4 CC87.7
18.1-19.6 B 32 32.2-34.2 CC54.5 36.3-38.8 CC54.5 59.5-63.8 CC94.0
19.7-23.5 B 36 34.3-36.3 CC59.4 38.9-41.6 CC59.4 63.9-68.8 CC 103
23.6-27.4 B 40 36.4-40.2 CC64.3 41.6-44.7 CC64.3 68.9-73.8 CC 112
27.6-30.5 B 45 40.3-43.1 CC 68.5 44.8-47.9 CC 68.5 73.9-77.7 cCc121
30.6-32.2 B 50 46.2-45.9 CC74.6 48.0-50.9 CC74.6 77.8-82.5 CC 132
32.3-34.0 B 56 46.0-49.2 CC81.5 51.0-54.4 CC81.5 82.6-86.6 CC 143
34.1-35.2 B 62 49.3-51.6 CcC87.7 54.5-57.4 CcC87.7 86.7-91.9 CC 156
35.3-39.5 B 70 51.7-54.2 CC94.0 57.5-60.6 CC94.0 92.0-97.2 CC 167
39.6-43.9 B 79 54.3-55.7 cc 103 60.7-63.9 CcC 103 97.3-104 CC 180
44.0-48.0 B 88 55.8-60.3 CcC 112 64.0-68.4 cC 112 105-114 CC 196
60.4-63.5 CC121 68.5-73.4 CC121 115-123 CC 208
63.6-67.1 CC 132 73.5-78.7 CC 132 124-150 CC 219
67.2-70.3 CC 143 78.8-83.8 CC 143
Table 96 70.4-74.1 CC 156 83.9-86.0 CC 156
74.2-78.3 CC 167
Motor Full-Load | Thermal Unit 78.4-83.3 CC 180 Table 99
Current (Amp) Number 83.4-86.0 cC 196
49.5-52.0 CC64.3 Motor Full-Load | Thermal Unit
52.1-54.8 CC 68.5 Table 98 Current (Amp) Number
54.9-58.7 ccra6 Motor Full-Load | Thermal Unit 27.1-30.0 E67
58.8-63.3 ccs8ls Current (Amp) Number 30.1-33.2 E 69
63.4-68.3 CcC87.7 Table 97 33.3-35.7 E70
68.4-73.6 CC94.0 - 4.24-4.62 AR 8.5
Motor Full-Load | Thermal Unit 4.63-5.05 AR 9.3 35.8-39.4 E71
73.7-79.4 CC 103 Current (Amp) Number 5.06-5.54 AR 10.2 39.5-43.4 E72
79.5-85.5 CC 112 .5-46.
e &1 0.57-0.60 AR 1.05 555-6.13 AR 11.2 43.5-46.9 B73
0.61-0.66 AR 1.15 6.14-6.44 AR 12.4 47.0-51.5 E 74
89.8-94.8 CC 132 0.67-0.73 AR 1.26 6.45-7.48 AR 13.6 51.6-57.0 E76
94.9-99.9 CC 143 -
100-105 CC 156 0.74-0.81 AR 1.39 7.49-8.55 AR 15.4 57.1-62.8 E77
0.82-0.90 AR 1.53 8.56-9.74 AR 17.6 62.9-69.1 E78
106-111 CC 167 0.91-1.05 AR 1.68 9.75-11.1 AR 20.5 69.2-75.0 E79
112-126 CC 180 .1-83.
127-131 CC 196 1.06-1.15 AR 1.85 11.2-12.7 AR 23 57.1-833 E80
1.16-1.25 AR 2.04 12.8-14.4 AR 27
132-141 CC 208 1.26-1.35 AR 2.24 14.5-16.4 AR 30
142-150 CC 219
1.36-1.47 AR 2.46 16.5-18.9 AR 35
1.48-1.58 AR 2.71 19.0-21.6 AR 40 Table 101
1.59-1.74 AR 2.98 21.7-23.3 AR 44
1.75-1.94 AR 3.28 23.4-24.9 AR 47 Motor Full-Load | Thermal Unit
1.95-2.20 AR 3.62 25.0-26.9 AR 51 Current (Amp) | Number
2.21-2.47 AR 3.98 27.0-29.1 AR 55 105-116 AR 3.28
2.48-2.76 AR 4.37 29.2-31.3 AR 60 117-132 AR 3.62
2.77-3.07 AR 4.80 31.4-335 AR 66 133-148 AR 3.98
3.08-3.45 AR5.3 33.6-36.9 AR 72 149-165 AR 4.37
3.46-3.81 AR 5.8 37.0-39.1 AR 79 166-184 AR 4.80
3.82-4.20 AR 6.4 39.2-40.9 AR 86 185-207 AR 5.3
4.21-4.65 AR 7.0 41.0-45.0 AR 94 208-229 AR 5.8
4.66-5.29 AR7.7 230-266 ARG.4
5.30-5.84 AR 8.5
5.85-6.27 AR 9.3
6.28-6.97 AR 10.2 Table 100
6.98-7.59 AR 11.2
7.60-7.89 AR 12.4 Motor Full-Load | Thermal Unit
7.90-8.95 AR 13.6 Current (Amp) Number
8.96-10.3 AR 15.4 50-55.9 E 88
10.4-11.7 AR 17.6 56-60.9 E 89
11.8-13.3 AR 20.5 91-65.9 Eol
13.4-15.2 AR 23 66-69.9 E Q92
15.3-17.2 AR 27 70-75.9 E 93
17.3-19.7 AR 30 76-81.9 Eo4
19.8-22.4 AR 35 82-86.9 E 96
22.5-26.0 AR 40 87-92.9 E 97
93-97.9 E 98
98-107.9 E 99
108-113.9 E 101
114-125.9 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 1.68 0.57-0.60 AR 1.05 4.24-4.62 AR 8.5 27.1-30.0 E 67
170-185 AR 1.85 0.61-0.66 AR 1.15 4.63-5.05 AR 9.3 30.1-33.2 E 69
186-201 AR 2.04 0.67-0.73 AR 1.26 5.06-5.54 AR 10.2 33.3-35.7 E 70
202-217 AR 2.24 0.74-0.81 AR 1.39 5.55-6.13 AR 11.2 35.8-39.4 E71
218-236 AR 2.46 0.82-0.90 AR 1.53 6.14-6.44 AR 12.4 39.5-43.4 E72
237-253 AR 2.71 0.91-1.05 AR 1.68 6.45-7.48 AR 13.6 43.5-46.9 E73
254-279 AR 2.98 1.06-1.15 AR 1.85 7.49-8.55 AR 15.4 47.0-51.5 E74
280-311 AR 3.28 1.16-1.25 AR 2.04 8.56-9.74 AR 17.6 51.6-57.0 E76
312-353 AR 3.62 1.26-1.35 AR 2.24 9.75-11.1 AR 20.5 57.1-62.8 E77
354-396 AR 3.98 1.36-1.47 AR 2.46 11.2-12.7 AR 23 62.9-69.1 E78
397-442 AR 4.37 1.48-1.58 AR 2.71 12.8-14.4 AR 27 69.2-75.0 E79
443-492 AR 4.80 1.59-1.74 AR 2.98 14.5-16.4 AR 30 75.1-83.3 E 80
493-520 AR 5.3 1.75-1.94 AR 3.28 16.5-18.9 AR 35
1.95-2.20 AR 3.62 19.0-21.6 AR 40
2.21-2.47 AR 3.98 21.7-23.3 AR 44
2.48-2.76 AR 4.37 32.4-24.9 AR 47
2.77-3.07 AR 4.80 25.0-26.9 AR 51
3.08-3.45 AR 5.3 27.0-29.1 AR 55
3.46-3.81 AR 5.8 29.2-31.3 AR 60
3.82-4.20 AR 6.4 31.4-335 AR 66
4.21-4.65 AR 7.0 33.6-36.9 AR 72 Table 106
4.66-5.26 AR 7.7 37.0-39.1 AR 79 Motor Full-Load | Thermal Unit
5.30-5.84 AR 8.5 39.2-40.9 AR 86 Current (Amp) | Number
5.85-6.27 AR 9.3 41.0-45.0 AR 94 50-55.9 Ess
6.28-6.97 AR 10.2 56-60.9 E 89
6.98-7.59 AR 11.2 61-65.9 E91
7.60-7.89 AR 12.4 66-69.9 E92
7.90-8.95 AR 13.6 70-75.9 E93
8.96-10.3 AR 15.4 76-81.9 E 94
10.4-11.7 AR 17.6 82-86.9 E96
11.8-13.3 AR 20.5 87-92.9 E 97
13.4-15.2 AR 23 93-97.9 E 98
15.3-17.2 AR 27 98-107.9 E 99
17.3-19.7 AR 30 108-113.9 E 101
19.8-22.4 AR 35 114-125.9 E 102
22.5-26.0 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 3.28 146-169 AR 1.68 0.56-0.63 B 0.81 3.94-4.45 B 6.90
117-132 AR 3.62 170-185 AR 1.85 0.64-0.68 B 0.92 4.46-4.97 B 7.70
133-148 AR 3.98 186-201 AR 2.04 0.69-0.77 B 1.03 4.98-5.28 B 8.20
0.78-0.85 B1.16 5.29-5.97 B9.10
149-165 AR 4.37 202-217 AR 2.24
166-184 AR 4.80 218-236 AR 2.46 0.86-0.97 B 1.30 5.98-6.89 B 10.2
185-207 AR 5.3 237-253 AR 2.71 0.98-1.09 B 1.45 6.90-7.92 B 115
1.10-1.21 B 1.67 7.93-8.71 B 128
208-229 AR 5.8 254-279 AR 2.98 1.22-1.33 B 1.88 8.72-9.27 B 14.0
230-266 AR 6.4 280-311 AR 3.28 1.34-1.53 B 2.10
312-353 AR 3.62 9.28-10.2 B 15.5
1.54-1.73 B 2.40 10.3-11.4 B17.5
354-396 AR 3.98 1.74-1.89 B 2.65 11.5-12.3 B 19.5
397-442 AR 4.37 1.90-2.17 B 3.00 12.4-13.9 B 22
443-492 AR 4.80 2.18-2.53 B 3.30
14.0-15.8 B 25
493-520 ARS.3 2.54-2.87 B 3.70 15.9-17.9 B 28
2.88-3.22 B 4.15 18.0-19.1 B 32
3.23-3.49 B 4.85 20.0-22.8 B 36
3.50-3.85 B 5.50
22.9-25.4 B 40
3.86-4.11 B 6.25 25.5-28.9 B 45
4.12-4.70 B 6.90 29.0-30.8 B 50
4.71-5.21 B 7.70 30.9-32.5 B 56
5.22-5.53 B 8.20
32.6-34.9 B 62
5.54-6. B 9.10 35.0-39.7 B 70
6.18-7 B 10.2 39.8-44.7 B 79
7.03-7 B 115
7.93-8 B12.8
8.62-9 B 14
9.18-1 B 15.
10.1-1 B17.
1111 B 19.
11.9-1. B 22
13.6-1 B 25
15.4-1 B 28
17.5-1 B 32
19.5-2 B 36
22.3-2 B 40
25.2-2 B 45
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Thermal Unit Selection

Tables 111 thru 120

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
14.0-14.9 CC 20.9 44.0-46.8 CC 64.3 88.2-95.1 DD 112 133-148 B 1.30
15.0-16.2 CC22.8 46.9-50.6 CC 68.5 95.2-101 DD 121 149-174 B 1.45
16.3-17.2 CC 24.6 50.7-54.5 CC 74.6 102-111 DD 128 175-195 B 1.67
17.3-18.7 CC 26.3 54.6-58.4 CC 815
18.8-20.2 CC 288 58.5-62.9 cC87.7 112-119 DD 140 196-219 B 1.88
120-131 DD 150 220-239 B 2.10
20.3-21.7 CC 31.0 63.0-67.7 CC 94.0 132-149 DD 160 240-271 B 2.40
21.8-23.3 CC33.3 67.8-72.9 CC 103
23.4-25.2 CC 36.4 73.0-78.1 CC112 150-170 DD 185 272-308 B 2.65
25.3-27.1 CC 39.6 78.2-83.9 CC 121 171-180 DD 220 309-348 B 3.00
27.2-29.4 CC42.7 84.0-91.1 CC 132 181-197 DD 240 349-397 B3.30
29.5-31.6 CC 46.6 91.2-97.5 CC 143 198-204 DD 250 398-429 B3.70
31.7-34.0 CC 50.1 97.6-104 CC 156 205-213 DD 265 430-495 B 4.15
34.1-36.8 CC545 105-113 CC 167 214-237 DD 280 496-520 B 4.85
36.9-39.8 CC 59.4 114-133 CC 180
238-243 DD 300
39.9-42.3 cce4as 244-266 DD 320
42.4-45.7 CC 68.5
45.8-49.2 CC 74.6
49.3-52.8 CC 815
52.9-56.8 CC 87.7
56.9-61.2 CC 94.0
61.3-66.1 CC 103
66.2-71.2 CC 112
71.3-76.7 CcC 121
76.8-82.9 CC 132
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 Full-load | Thermal Unit
Current (Amp) Number Current (Amp) Number Current (Amp) Number Current (Amp) [ Number
0.56-0.63 B0.81 3.94-4.45 B 6.90 14.0-14.9 CC 20.9 44.0-46.8 CC 64.3
0.64-0.68 B 0.92 4.46-4.97 B 7.70 15.0-16.2 CC22.8 46.9-50.6 CC 68.5
0.69-0.77 B 1.03 4.98-5.28 B 8.20 16.3-17.2 CC 24.6 50.7-54.5 CC74.6
0.78-0.85 B 1.16 5.29-5.97 B 9.10 17.3-18.7 CC 26.3
54.6-58.4 CC 815
0.86-0.97 B 1.30 5.98-6.89 B 10.2 18.8-20.2 CC 28.8 58.5-62.9 cCc8r.7
0.98-1.09 B 1.45 6.90-7.92 B115 20.3-21.7 CC 31.0 63.0-67.6 CC 94.0
1.10-1.21 B 1.67 7.93-8.71 B12.8 21.8-23.3 CC33.3
1.22-1.33 B 1.88 8.72-9.27 B 14.0 23.4-25.2 CC 36.4 67.8-72.9 CC 103
73.0-78.1 CC 112
1.34-1.53 B 2.10 9.28-10.2 B 15.5 25.3-27.1 CC 39.6 78.2-83.9 CC 121
1.54-1.73 B 2.40 10.3-11.4 B17.5 27.2-29.4 CC 42.7
1.74-1.89 B 2.65 115-12.3 B 19.5 29.5-31.6 CC 46.6 84.0-91.1 CC 132
1.90-2.17 B 3.00 12.4-13.9 B22 31.7-34.0 CC50.1 91.2-97.5 CC 143
97.6-104 CC 156
2.18-2.53 B 3.30 14.0-15.8 B25 34.1-36.8 CC 54.5
2.54-2.87 B3.70 15.9-17.9 B 28 36.9-39.8 CC59.4 105-113 CC 167
2.88-3.22 B 4.15 18.0-19.9 B 32 39.9-42.3 CC64.3 114-133 CC 180
3.23-3.49 B 4.85 20.0-22.8 B 36 42.4-45.7 CC 68.5
3.50-3.85 B 5.50 22.9-25.4 B 40 45.8-49.2 CC 74.6
3.86-4.11 B 6.25 25.5-28.9 B 45 49.3-52.8 CC 815
4.12-4.70 B 6.90 29.0-30.8 B 50 52.9-56.8 CC 87.7
4.71-5.21 B 7.70 30.9-32.5 B 56 56.9-61.2 CC 94.0
5.22-5.53 B 8.20 32.6-34.9 B 62 61.3-66.1 CC 103
5.54-6.17 B9.10 35.0-39.7 B 70 66.2-71.2 CC 112
6.18-7.02 B 10.2 39.8-44.7 B 79 71.3-76.7 CcC 121
7.03-7.92 B 115 76.8-82.9 CC 132
7.93-8.61 B12.8 83.0-90.0 CC 143
8.62-9.17 B 14
9.18-10.0 B 155
10.1-11.0 B175 Table 119
11.1-11.8 B19.5 Motor Full-Load | Thermal Unit
11.9-13.5 B22 Current (Amp) | Number Table 120
13.6-15.3 B 25
15.4-17.4 B 28 ggg?gll BB ﬂi Motor Full-Load | Thermal Unit
.2- Current (Am Number
17.5-19.4 B 32 102-111 DD 128 (Amp)
19.5-22.2 B 36 133-148 B 1.30
22.3-25.1 B 40 112-119 DD 140 149-174 B 1.45
25.2-27.0 B 45 120-131 DD 150 175-195 B 1.67
132-149 DD 160
196-219 B 1.88
150-170 DD 185 220-239 B 2.10
171-180 DD 220 240-271 B 2.40
181-197 DD 240
272-308 B 2.65
198-204 DD 250 309-348 B 3.00
205-213 DD 265 349-397 B 3.30
214-237 DD 280
398-429 B3.70
238-243 DD 300 430-495 B 4.15
244-266 DD 320 496-520 B 4.85
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Thermal Unit Selection
Tables 121 thru 128

5/98

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
1.14-1.21 AR 1.05 8.48-9.25 AR 8.5 54.2-60.1 E 67 1.14-1.21 AR 1.05
1.22-1.33 AR 1.15 9.26-10.11 AR 9.3 60.2-66.5 E 69 1.22-1.33 AR 1.15
1.34-1.47 AR 1.26 10.12-11.09 AR 10.2 66.6-71.5 E70 1.34-1.47 AR 1.26
1.48-1.63 AR 1.39 11.10-12.27 AR 11.2 71.6-78.9 E71 1.48-1.63 AR 1.39
1.64-1.81 AR 1.53 12.28-12.89 AR 12.4 79.0-86.9 E72 1.64-1.81 AR 1.53
1.82-2.11 AR 1.68 12.90-14.97 AR 13.6 87.0-93.9 E73 1.82-2.11 AR 1.68
2.12-2.31 AR 1.85 14.98-17.11 AR 15.4 94.0-103.1 E 74 2.12-2.31 AR 1.85
2.32-2.51 AR 2.04 17.12-19.49 AR 17.6 103.2-114.1 E 76 2.32-2.51 AR 2.04
2.52-2.71 AR 2.24 19.50-22.3 AR 20.5 114.2-125.7 E77 2.52-2.71 AR 2.24
2.72-2.95 AR 2.46 22.4-225 AR 23 125.8-138.3 E 78 2.72-2.95 AR 2.46
2.96-3.17 AR 2.71 22.6-28.9 AR 27 138.4-150.1 E 79 2.96-3.17 AR 2.71
3.18-3.49 AR 2.98 29.0-32.9 AR 30 150.2-166.6 E 80 3.18-3.49 AR 2.98
3.50-3.89 AR 3.28 33.0-37.9 AR 35 3.50-3.89 AR 3.28
3.90-4.41 AR 3.62 38.0-43.3 AR 40 3.90-4.41 AR 3.62
4.42-4.95 AR 3.98 43.4-46.7 AR 44 4.42-4.95 AR 3.98
4.96-5.53 AR 4.37 46.8-49.9 AR 47 4.96-5.53 AR 4.37
5.54-6.15 AR 4.80 50.0-53.9 AR 51 5.54-6.15 AR 4.80
6.16-6.91 ARS5.3 54.0-58.3 AR 55 6.16-6.91 AR5.3
6.92-7.63 AR 5.8 58.4-62.7 AR 60 6.92-7.63 AR 5.8
7.64-8.41 AR 6.4 62.8-67.1 AR 66 7.64-8.41 AR 6.4
8.42-9.31 AR7.0 67.2-73.8 AR 72 8.42-9.31 AR7.0
9.32-10.59 AR 7.7 74.0-78.3 AR 79 9.32-10.59 AR 7.7
10.60-11.69 AR 8.5 78.4-81.9 AR 86 10.60-11.69 AR 8.5
11.70-12.55 AR 9.3 82.0-90.0 AR 94 11.70-12.55 AR 9.3
12.56-13.95 AR 10.2 12.56-13.95 AR 10.2
13.96-15.19 AR 11.2 13.96-15.19 AR 11.2
15.20-15.79 AR 12.4 15.20-15.79 AR 12.4
15.80-17.91 AR 13.6 15.80-17.91 AR 13.6
17.92-20.7 AR 15.4 17.92-20.7 AR 15.4
20.8-23.5 AR 17.6 20.8-23.5 AR 17.6
23.6-26.7 AR 20.5 23.6-26.7 AR 20.5
26.8-30.5 AR 23 26.8-30.5 AR 23
30.6-34.5 AR 27 30.6-34.5 AR 27
34.6-39.5 AR 30 34.6-39.5 AR 30
39.6-44.9 AR 35 39.6-44.9 AR 35
45.0-52.0 AR 40 45.0-52.0 AR 40
Table 125 Table 126 Table 127 Table 128
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
8.48-9.25 AR 85 54.2-60.1 E 67 1.12-1.27 B 0.81 7.88-8.91 B 6.90
9.26-10.11 AR9.3 60.2-66.5 E 69 1.28-1.37 B 0.92 8.92-9.95 B 7.70
10.12-11.09 AR 10.2 66.6-71.5 E 70 1.38-1.55 B 1.03

1.56-1.71 B1.16 9.96-10.57 B 8.20
11.10-12.27 AR 11.2 71.6-78.9 E71 10.58-11.95 B 9.10
12.28-12.89 AR 12.4 79.0-86.9 E72 1.72-1.95 B 1.30 11.96-13.79 B 10.2
12.90-14.97 AR 13.6 87.0-93.9 E73 1.96-2.19 B 1.45 13.80-15.85 B 115

2.20-2.43 B 1.67
14.98-17.11 AR 15.4 94.0-103.1 E74 2.44-2.67 B 188 15.86-17.43 B12.8
17.12-19.49 AR 17.6 103.2-114.1 E 76 17.44-18.55 B 14.0
19.50-22.3 AR 20.5 114.2-125.7 E77 2.68-3.07 B 2.10 18.56-20.5 B 15.5

3.08-3.47 B 2.40 20.6-22.9 B 17.5
22.4-22.5 AR 23 125.8-138.3 E78 3.48-3.79 B 2.65
22.6-28.9 AR 27 138.4-150.1 E79 3.80-4.35 B 3.00 23.0-24.7 B 19.5
29.0-32.9 AR 30 150.2-166.6 E 80 24.8-27.9 B 22

4.36-5.07 B 3.30 28.0-31.7 B 25
33.0-37.9 AR 35 5.08-5.75 B 3.70 31.8-35.9 B 28
38.0-43.3 AR 40 5.76-6.45 B 4.15
43.4-46.7 AR 44 6.46-6.99 B 485 36.0-39.9 B 32

40.0-45.7 B 36
46.8-49.9 AR 47 7.00-7.71 B 5.50 45.8-50.9 B 40
50.0-53.9 AR 51 7.72-8.23 B 6.25 51.0-61.7 B 45
54.0-58.3 AR 55 8.24-9.41 B 6.90
61.8-65.1 B 50

58.4-62.7 AR 60 9.42-10.43 B7.70 65.2.60.0 B 36
62.8-67.1 AR 66 10.44-11.07 B 8.20 70.0-79.5 B 62
67.2-73.8 AR T2 11.08-12.35 B 9.10 79.6-89.4 B 70

12.36-14.05 B 10.2
74.0-78.3 AR 79
78.4-81.9 AR 86 14.06-1585  |B115
82.0-90.0 AR 94 15.86-17.23 B12.38

17.24-18.35 B 14

18.36-20.1 B 15.5

20.2-22.1 B 17.5

22.2-23.7 B 195

23.8-27.1 B 22

27.2-30.7 B 25

30.8-34.9 B 28

25.0-38.9 B 32

39.0-44.5 B 36

44.6-50.3 B 40

50.4-54.0 B 45
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Thermal Unit Selection

Tables 129 thru 136

Above.

20.1-22.7
22.8-25.0

18.0-20.2 |B 32
20.3-23.2 (B 36
23.3-25.0 (B 40

For Type D

PSG-22 & DPSG-23,

For Type DPSO-12 & DPSO-13,
20 Ampere Starter
Select Thermal Units From
Above.

18.4-20.9 |- B 28.0

Table 129 Table 130 Table 131 Table 132
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
28.0-29.2 CC20.9 1.12-1.27 B 0.81 7.88-8.91 B 6.90 28.0-29.9 CC20.9
30.0-32.5 CcC22.8 1.28-1.37 B 0.92 8.92-9.95 B7.70 30.0-32.5 CcC22.8
32.6-34.5 CC 24.6 1.38-1.55 B 1.03 9.96-10.57 B 8.20 32.6-34.5 CC 24.6
34.6-37.5 CC26.3 1.56-1.71 B1.16 10.58-11.95 B9.10 34.6-37.5 CC26.3
37.6-40.5 cC28.8 1.72-1.95 B 1.30 11.96-13.79 B 10.2 37.6-40.5 CcC28.8
40.6-43.5 CC31.0 1.96-2.19 B 1.45 13.80-15.85 B115 40.6-43.5 CC31.0
43.6-46.7 CC33.3 2.20-2.43 B 1.67 15.86-17.43 B12.8 43.6-46.7 CC333
46.8-50.5 CC 36.4 2.44-2.67 B 1.88 17.44-18.55 B 14.0 46.8-50.5 CC 36.4
50.6-54.3 CC 39.6 2.68-3.07 B2.10 18.56-20.5 B 15.5 50.6-54.3 CC39.6
54.4-58.9 CcC42.7 3.08-3.47 B 2.40 20.6-22.9 B17.5 54.4-58.9 CC42.7
59.0-63.3 CC 46.6 3.48-3.79 B 2.65 23.0-24.7 B 19.5 59.0-63.3 CC 46.6
63.4-68.1 CC50.1 3.80-4.35 B 3.00 24.8-27.9 B22 63.4-68.1 CC50.1
68.2-73.7 CC 545 4.36-5.07 B 3.30 28.0-31.7 B 25 68.2-37.7 CC 545
73.8-79.7 CC 59.4 5.08-5.75 B3.70 31.8-35.9 B 28 73.8-79.7 CC 59.4
79.8-84.7 CC 64.5 5.76-6.45 B 4.15 36.0-39.9 B32 79.8-84.7 CC 64.3
84.8-91.5 CC 68.5 6.46-6.99 B 4.85 40.0-45.7 B 36 84.8-91.5 CC 68.5
91.6-98.5 CC 746 7.00-7.71 B 5.50 45.8-50.9 B 40 91.6-98.5 CC 746
98.6-105.7 CcC8l5 7.72-8.23 B6.25 51.0-61.7 B 45 98.6-105.7 CcC8l5
105.8-113.7 cC87.7 8.24-9.41 B 6.90 61.8-65.1 B 50 105.8-113.7 CcC87.7
113.8-122.5 CC94.0 9.42-10.43 B7.70 65.2-69.9 B 56 113.8-122.5 CC 94.0
122.6-132.3 CC 103 10.44-11.07 B 8.20 70.0-79.5 B 62 122.6-132.3 CC 103
132.4-142.5 cC 112 11.08-12.35 B9.10 79.6-89.4 B 70 132.4-142.5 CcC112
142.6-153.5 cc121 12.36-14.05 B 10.2 142.6-153.5 cc121
153.6-165.9 CC 132 14.06-15.85 B11.5 135.6-165.9 CC 132
166.0-180.0 CC 143 15.86-17.23 B12.8 166.0-180.0 CC 143
17.24-18.35 B 14
18136-20.1 B155 Table 135
20.2-22.1 B17.5
Motor Full-load
222237 B195 Thermal
Table 133 238971 B 22 Current (Amp) Unit Table 136
27.2-30.7 B 25 1T.U. 3T.U. Number
Motor Full-load | Thermal Unit 30.8-34.9 B 28 Motor Full-load Thermal
Current (Amp) | Number 0.77-0.88 |0.85-0.95 |B 1.30 Current (Amp) Unit
25.0-38.9 B32 0.89-1.02 (0.96-1.09 |B 1.45 Number
4.60-5.23 B 6.90 39.0-44.5 B 36 1.03-1.19 [1.10-1.21 |B 1.67 1T.U. 3T.U.
5.24-5.86 B7.70 44.6-50.3 B 40 1.20-1.37 [1.22-1.35 |B 1.88
) ) 3 0.98-1.09 |0.88-0.98 |B 1.30
5.87-6.25 B 8.20 50.4-54.0 B 45 1.38-1.62 [1.36-1.56 [B2.10 110124 |0:99-113 | B 145
6.26-7.09 B 9.10 1.63-1.90 [1.57-1.76 | B 2.40 1.25-141 [1.14-1.26 |B 1.67
7.10-8.25 B 10.2 1.91-2.12 [1.77-1.94 | B 2.65 1.42-1.59 1.27-1.38 | B 1.88
8.26-9.49 B 115 2.13-2.46 [1.95-2.22 | B 3.00 1.60-1.81 [1.39-1.62 |B 2.10
2.47-2.83 [2.23-257 [B 3.30
9.50-10.3 B 1238 Table 134 i 1.82-2.04 (1.63-1.82 (B 2.40
10.4-11.2 B14 284-3.19 12.58-2.87 | B 3.70 2.05-2.19 [1.83-2.04 B 2.65
11.3-12.5 B15.5 X : 3.20-3.61 |2.88-3.21 [B 4.15 2.20-2.52 [2.05-2.36 B 3.00
Cormart (ol | e Lnit 3.62-3.89 |3.22-350 | B 4.85 2/53-2.90 |2.37-2.72 |B 3.30
%%g-%gg E %gg 3.90-4.32 |3.51-3.79 |B 5.50 2.91-3.29 |2.73-3.07 |B 3.70
-9-15. - 4.30-4.98 B 6.90 4.33-4,57 (3.80-4.04 |B 6.25
15.1-16.9 B 22 4.99.5.57 B 770 458519 | 405453 | B 6.90 3.30-3.69 |3.08-3.44 |B 4.15
5'58.5.04 B 8.20 3.70-3.99 |3.45-3.69 |B 4.85
17.0-19.1 B 25 5.20-5.79 |4.54-5.03 |B 7.70 4.00-4.42 |13.70-4.11 | B 5.50
19.2-22.0 B28.0 5.95-6.71 B 9.10 5.80-6.16 [5.04-5.36 |B 8.20 4.43-4.69 |4.12-4.34 |B6.25
22.1-24.4 B 32 6.72-7.79 B 10.2 6.17-6.94 [5.37-5.97 [B 9.10 4.70-5.37 |4.35-4.89 |B 6.90
24.5-28.0 B 36 7.80-8.93 B1l5 B os [2o8680 |B102 5.38-5.94 [4.90-5.44 |B 7.70
28.1-31.8 B 40 8.94.9.77 B128 R : 5.95-6.34 [5.45-5.80 |B 8.20
31.9-36.0 B 45 9.78-10.5 B 14 9.00-9.98 (7.80-8.53 [B12.8 6.35-7.05 (5.81-6.47 B 9.10
36.1-38.5 B 50 10.6-11.7 B15.5 9.99-10.6 [8.54-9.09 |B 14 7.06-8.14 (6.48-7.45 B 10.2
38.6-41.2 B 56 11.8-13.0 B175 10.7-11.6 [9.10-9.99 [B 15.5 8.15-9.39 |7.46-8.49 |B 11.5
AL . 11.7-13.1 [10.0-10.9 B 17.5
41.3-44.4 B 62 13.1-14.0 B19.5 132142 [11.0-1.7 |B 195 9.40-10.3 |8.50-9.29 |B 12.8
245503 B 70 14.1-15.0 B 22 : h ! 10.4-11.1 |9.30-9.99 |B 14
50.4-56.9 B 79 14.3-15.4 [11.8-13.4 |B 22 11.2-12.2 [10.0-10.8 |B 15.5
57.0-59.0 B 88 15.1-17.2 B25 15.5-17.6 |13.5-15.4 |B 25 12.3-135 [10.9-12.1 [B17.5
U799 17.3-19.9 B 28.0 17.7-20.0 |15.5-17.9 |B 28.0 13.6-14.7 |12.2-13.1 |B19.5
20.0-22.3 B 32 z 2
180200 |B32 14.8-16.1 |13.2-14.6 B 22
22.4-26.0 B 36 For Type DPSG-12 & DPSG-13, 16.2-18.3 |14.7-16.4 (B 25
26.1-29.8 B 40 20 Ampere Starter 18.4-20.0 [16.5-18.9 [B 28.0
29.9-34.0 B 45 Select Thermal Units From - 19.0-20.0 | B 32
34.1-36.7 B 50
36.8-39.5 B 56
39.6-42.1 B 62
42.2-46.6 B70
46.7-51.5 B79
51.6-54.0 B 88

Select Any
From Abov:

25 Ampere Starter

Of The Thermal Units
e.

NN N
oon
ST

B 34
-25.8 | B 40
-28.6 | B 45
-29.7 |B50
29.8-30.0 |B 56

NN |
© UTW
Now

For Type D

PSG-32 & DPSG-33,

30 Ampere Starter

Select Any
From Abov

Of The Thermal Units
e.

0.9
21.0-23.6 [19.0-20.9 (B 32
23.7-25.0 |21.0-24.1 (B 36
- 24.2-25.0 |B 40

For Type DPS0O-22 & DPS0O-23,
25 Ampere Starter
Select Any Of The Thermal Units
From Above.

o |z B 36
‘0 |24.2-27.2 |B 40
7 [27.3-30.0 |B 45

For Type DPSO-32 & DPSO0-33,
30 Ampere Starter

Select Any Of The Thermal Units
From Above.

40
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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 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
50-55.9 E 88 22.6-25.5 E 62 13.7-15.2 E 57 0.34-0.36 E3
56-60.9 E 89 25.6-26.4 E 65 15.3-16.8 E 59 0.37-0.40 E4
61-65.9 E9l 26.5-28.9 E 66 16.9-18.7 E 60 0.41-0.43 ES5
66-69.9 E 92 29.0-31.9 E 67 18.8-20.0 E61 0.44-0.47 E6
70-75.9 E 93 32.0-34.5 E 69 20.1-22.5 E 62 0.48-0.51 E7
76-81.9 E 94 34.6-36.9 E 70 22.6-23.3 E 65 0.52-0.56 ES8
82-86.9 E 96 37.0-40.6 E71 23.4-25.5 E 66 0.57-0.62 E9
87-92.9 E 97 40.7-44.0 E72 25.6-27.9 E 67 0.63-0.67 E11
93-97.9 E 98 44.1-47.4 E73 28.0-30.8 E 69 0.68-0.73 E 12
98-107 E 99 47.5-53.1 E 74 30.9-33.2 E 70 0.74-0.77 E 13
108-113 E 101 53.2-58.3 E 76 33.3-36.6 E71 0.78-0.84 E 14
114-125 E 102 58.4-63.5 E77 36.7-38.9 E72 0.85-0.93 E 16
126-138 E 103 63.6-69.9 E78 39.0-43.1 E73 0.94-1.00 E 17
139-153 E 104 70.0-77.1 E79 43.2-47.4 E74 1.01-1.08 E 18
154-163 E 106 77.2-83.3 E 80 47.5-50.0 E76 1.09-1.15 E 19
164-180 E 107 83.4-86.9 E 96 50.1-55.2 E77 1.16-1.27 E 23
87.0-92.9 E 97 55.3-60.0 E78 1.28-1.45 E 24
93.0-100 E 98 1.46-1.61 E 26
Table 141 1.62-1.81 E 27
- - - - 1.82-2.00 E 28
Motor FLC (A) | Thermal Unit No. | Max. Fuse Rating (A) | Motor FLC (A) | Thermal Unit No. | Max. Fuse Rating (A) 201-2.12 E 29
12.2-14.4 ES6 25 43.4-46.9 E73A %0 2.13-2.29 E 31
100 2.30-2.43 E 32
14517.8 E57 30 47.0-50.1 E74 524.5.65 E33
17.9-188 E60 40 600V 250V 2.67-2.98 E34
Max. Max. 2.99-3.16 E 36
3.17-3.39 E 37
18.9-21.4 E61 40 50.2-54.0 E76 100 110 3.40-3.69 E 38
21.5-23.0 E62 45 3.70-4.00 E 39
4.01-4.48 E 41
23.1-25.7 E65 50 54.1-58.0 E77 100 110 4.49-5.00 E 42
25.8-28.0 E66 50 58.1-60.0 E78 100 125 501-5.44 E44
5.45-5.99 E 46
28.1-31.0 E67 60 60.1-67.0 E79 100 125 6.00-6.60 E 47
R R 6.61-6.96 E 48
31.1-32.7 E69 60 67.1-70.5 E80 100 125 6.97-7.26 E 49
32.8-355 E70 70 70.6-75.9 E94 100 125 7.27.7.99 E 50
35.6-38.2 E71 80 76.0-82.0 E96 100 125 8.00-8.89 E 51
8.90-9.74 E 52
38.3-43.3 E73 80 82.1-86.0 E97 100 125 9.75-10.50 E 53
10.6-11.5 E 54
Table 142 11.6-12.3 E 55
" " " " 12.4-13.4 E 56
Motor FLC (A) | Thermal Unit No. | Max. Fuse Rating (A) | Motor FLC (A) | Thermal Unit No. | Max. Fuse Rating (A) 13.5-15.2 E57
11.7-135 E56 25 40.0-43.8 E73A 15.3-17.2 E 60
20 173184 E61
13.6-16.7 E57 30 43.9-46.2 E74 90 e
100 18.5-20.6 E 62
16.8-18.1 E60 35 46.3-50.0 E76 20.7-21.3 E 65
18.2-20.0 E61 40 21.4-23.4 E 66
boov. 1 250V 2355-24.0 E 67
20.1-21.9 E62 40 ax. ax.
22.0-24.2 E65 45 50.1-53.9 E77 100 110
54.0-56.0 E78 100 110
24.3-26.2 E66 50 56.1-61.0 E79 100 125
26.3-29.2 E67 50 61.1-65.9 E80 100 125
29.3-32.0 E69 60 66.0-72.0 E94 100 125
32.1-34.3 E70 70 72.1-75.9 E96 100 125
34.4-36.2 E71 70 76.0-79.9 E98 100 125
36.3-39.9 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)
18.9-20.0 E60 40 56.4-61.0 E76 125 18.2-19.1 | E60 40 52.7-56.0 E76 110
20.1-22.8 E61 45 61.1-64.0 E77 125 19.2-22.1 |E61 40 56.1-58.4 E77 125
22.9-24.7 E62 50 64.1-66.0 E78 125 22.2-23.1 |E62 45 58.5-61.9 E78 125
24.8-26.9 E65 50 66.1-72.4 E79 125 23.2-25.7 |E65 50 62.0-67.1 E79 125
27.0-29.2 E66 60 72.5-78.2 E80 150 25.8-27.7 | E66 50 67.2-72.3 E80 150
29.3-32.8 E67 60 78.3-83.9 E94 175 27.8-31.3 |E67 60 72.4-75.9 E94 150
32.9-34.9 E69 70 84.0-86.0 E96 175 31.4-33.3 | E69 70 76.0-85.6 E96 150
35.0-37.5 E70 70 86.1-92.8 E97 175 33.4-35.9 |E70 70 85.7-91.2 E98 175
37.6-39.6 E72 80 92.9-97.9 E98 200 36.0-38.4 |E71 80 91.3-100.0 E101 200
39.7-46.1 E73 80 98.0-105.0 E101 200 38.5-44.2 |E73 80 100.1-108.9 E102 200
46.2-49.9 E73A 100 105.1-117.0 [E102 200 44.3-46.8 |E73A 90 109.0-119.9 E103 200
50.0-56.3 E74 110 117.1-133.0 [E103 200 46.9-52.6 |E74 100 120.0-133.0 E104 200
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Thermal Unit Selection
Tables 145 thru 148

Table 145 Table 146 Table 147 Table 148
Motor Full-load Motor Full-load Motor Full-load Motor Full-load
Current (Amp) Lﬂﬁrmal Current (Amp) Bﬂﬁrmal Current (Amp) Bﬂﬁrmal Current (Amp) Bﬂﬁrmal
1T.U. 3TU. Number 1T.U. 3TU. Number 1T.U. 3TU. Number 1T.U. 3TU. Number
1.00-1.11 (0.91-1.02 |B1.30 3.90-4.22 |3.60-3.89 |B5.50 1.04-1.14 (0.93-1.04 |B1.30 4.14-4.45 |3.70-4.09 |B5.50
1.12-1.27 (1.03-1.15 |B1.45 4.23-4.49 |3.90-4.15 |B6.25 1.15-1.29 (1.05-1.18 |B1.45 4.46-4.88 (4.10-4.35 |B6.25
1.28-1.36 (1.16-1.27 |B1.67 4.50-5.14 (4.16-4.76 |B6.90 1.30-1.43 (1.19-1.33 |B1.67 4.89-5.44 |4.36-5.07 |B6.90
1.37-1.53 (1.28-1.39 |B1.88 5.15-5.78 |4.77-5.30 |B7.70 1.44-1.56 (1.34-1.43 |B1.88 5.45-6.08 | 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 |1.44-1.67 (B2.10 6.09-6.42 |5.80-6.27 |B8.20
1.79-2.02 |1.62-1.84 (B2.40 6.24-7.03 |5.71-6.46 |B9.10 1.80-2.03 |1.59-1.88 [B2.40 6.43-7.28 |6.28-7.16 |B9.10
2.03-2.20 |1.85-2.03 |B2.65 7.04-8.23 |6.47-7.65 |B10.2 2.04-2.26 |1.89-2.09 |B2.65 7.29-8.42 |7.17-8.58 |B10.2
2.21-2.52 |2.04-2.34 |B3.00 8.24-9.31 |7.66-8.55 |B11.5 2.27-2.51 |2.10-2.41 |B3.00 8.43-9.64 |8.59-9.55 |B11.5
2.53-2.94 |2.35-2.69 |B3.30 9.32-10.1 |8.56-9.36 |B12.8 2.52-3.03 |2.42-2.79 |B3.30 9.65-10.4 [9.56-10.2 |B12.8
2.95-3.30 (2.70-3.02 |B3.70 10.2-10.7 |9.37-9.9 ([B14 3.04-3.31 |2.80-3.15 |B3.70 10.5-11.2 |10.3-10.9 [B14
3.31-3.70 |3.03-3.39 |B4.15 10.8-11.9 |10.0-10.9 (B15.5 3.32-3.73 |3.16-3.54 |B4.15 11.3-12.3 |11.0-11.9 (B15.5
3.71-4.02 |3.40-3.65 |B4.85 12.0-13.1 |11.0-12.0 (B17.5 3.74-4.07 |3.55-3.75 |B4.85 12.4-13.7 |12.0-13.1 [B17.5
4.03-4.46 |3.66-4.04 [B5.50 13.2-13.9 |12.1-12.8 [B19.5 4.08-4.49 [3.76-4.22 (B5.50 13.8-14.8 |13.2-14.0 [B19.5
4.47-4.69 |4.05-4.28 (B6.25 14.0-15.9 (12.9-14.2 |B22 4.50-4.76 |4.23-4.46 |B5.25 14.9-16.5 (14.1-14.8 |B22
4.70-5.37 [4.29-4.85 [B6.90 16.0-18.0 | 14.3-16.0 [B25 4.77-5.44 4.47-5.09 (B6.90 16.6-18.7 |14.9-17.0 [B25
5.38-5.94 |4.86-5.38 |B7.70 18.1-20.8 |16.1-18.5 |B28.0 5.45-6.04 |5.10-5.61 |B7.70 18.8-21.4 |17.1-19.6 |B28.0
5.95-6.34 |5.39-5.71 |B8.20 20.9-23.1 |18.6-21.2 |B32 6.05-6.46 |5.62-5.99 |B8.20 21.5-24.3 |19.7-22.1 |B32
6.35-7.09 |5.72-6.39 |B9.10 23.2-26.9 |21.3-24.9 |B36 6.47-7.24 |6.00-6.70 |B9.10 24.4-28.0 |22.2-26.0 |B36
7.10-8.46 | 6.40-7.53 |B10.2 27.0-31.4 | 25.0-28.0 |B40 7.25-8.64 |6.71-8.19 |B10.20 28.1-33.3 | 26.1-29.4 |B40
8.47-9.32 |7.54-8.34 |B11.5 31.5-36.0 |28.1-31.7 |B45 8.65-9.59 |8.20-8.79 |B11.5 33.4-37.6 |29.5-34.0 |B45
9.33-10.2 |8.35-9.14 |B12.8 36.1-38.8 |31.8-34.6 |B50 9.60-10.5 |8.80-9.66 |B12.8 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 41.2-44.1 |36.5-39.2 |B56
11.0-12.1 |9.75-10.7 [B15.5 41.8-46.3 |37.5-40.0 |B62 11.4-12.6 |10.3-11.4 (B15.5 44.2-47.8 39.3-42.4 |B62
12.2-13.4 (10.8-11.8 |B17.5 46.4-50.0 | 40.1-46.4 |B70 12.7-13.9 [11.5-12.6 |B17.5 47.9-50.0 | 42.5-49.3 | B70
13.5-14.2 |11.9-12.2 [B19.5 e 46.5-50.0 |B79 14.0-14.9 |12.7-13.5 [B19.5 49.4-50.0 |B79
14.3-16.0 |12.3-14.4 |B22 15.0-16.5 |13.6-15.1 [B22
16.1-18.1 |14.5-16.4 |B25 For Type DPSG-52 & DPSG-53, 16.6-18.9 |15.2-17.2 |B25 For Type DPSO-52 & DPSO-53,
18.2-20.5 |16.5-18.9 |B28.0 50 Ampere Starter. Select any of 19.0-22.2 |17.3-19.9 |B28.0 50 Ampere Starter. Select any of
the Thermal Units from above. the Thermal Units from above.
20.6-23.5 [19.0-21.3 |B32 22.3-24.6 |20.0-22.5 |B32
23.6-27.2 |21.4-23.3 |B36 24.7-28.6 |22.6-26.2 |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 | 31.5-32.5 |B50 37.4-39.5 | 34.1-36.2 |B50
37.3-40.0 | 32.6-36.5 |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 AR1.53 49.2-54.5 AR1.53 40.8-45.5 B1.03 14.6-15.5 CC20.9
62.4-74.3 AR1.68 54.6-63.5 AR1.68 45.6-49.9 B1.16 15.6-16.6 CC22.8
74.4-81.5 AR1.85 63.6-69.5 AR1.85 51.0-57.5 B1.30 16.7-18.5 CC24.6
81.6-88.7 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 75.6-81.5 AR2.24 66.0-73.1 B1.67 20.2-21.8 CC28.8
97.2-106 AR2.46 81.6-88.7 AR2.46 73.2-81.5 B1.88 21.9-23.6 CC31.0
107-116 AR2.71 88.8-95.3 AR2.71 81.6-92.3 B2.10 23.7-25.1 CC33.3
117-127 AR2.98 95.4-104 AR2.98 92.4-104 B2.40 25.2-27.2 CC36.4
128-141 AR3.28 105-116 AR3.28 105-114 B2.65 27.3-29.2 CC39.6
142-157 AR3.62 117-132 AR3.62 115-128 B3.00 29.3-31.4 Ccc42.7
158-167 AR3.98 133-148 AR3.98 129-140 B3.30 31.5-33.8 CC46.6
168-188 AR4.37 149-166 AR4.37 141-160 B3.70 33.9-36.5 CC50.1
189-209 AR4.80 167-184 AR4.80 161-193 B4.15 36.6-39.1 CC54.5
210-233 AR5.30 185-207 AR5.30 194-209 B4.85 39.2-42.3 CC59.4
234-266 AR5.80 208-229 AR5.80 210-232 B5.50
230-266 ARG6.40 233-248 B6.25
249-266 B6.90
Table 153

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

14.6-15.3 CC20.9
15.4-16.2 CC22.8
16.3-18.0 CC24.6
18.1-19.5 CC26.3
19.6-21.0 CC28.8
21.1-23.0 CC31.0
23.1-24.2 CC33.3
24.3-26.0 CC36.4
26.1-27.9 CC39.6
28.0-29.9 CC42.7
30.0-32.6 CC46.6
32.7-34.6 CC50.1
34.7-36.5 CC54.5
36.6-40.0 CC59.4
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