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UL Standard for Safety for Impedance Protected Motors, UL 1004-2

Second Edition, Dated January 10, 2014

Summary of Topics

This revision of ANSI/UL 1004-2 dated February 28, 2020 is being issued to update the title page to
reflect the most recent designation as a Reaffirmed American National Standard (ANS). No
technical changes have been made.
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This ANSI/UL Standard for Safety consists of the Second Edition including
revisions through February 28, 2020.

[The most recent designation of ANSI/UL 1004<2 vas a Reaffirmed American
National Standard (ANS) occurred on January>30, 2020. ANSI approval for a
standard does not include the Cover Page, Transmittal Pages, and Title Page.

Comments or proposals for revisions @h any part of the Standard may be]
submitted to UL at any time. Proposals should be submitted via a Proposal
Request in UL's On-Line Collaborative Standards Development System (CSDS
at https://csds.ul.com.

UL's Standards for Safety: dare  copyrighted by UL. Neither a printed nor electronic
copy of a Standard shduld be altered in any way. All of UL's Standards and all
copyrights, ownerships, and rights regarding those Standards shall remain the]
sole and exclusive property of UL.
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INTRODUCTION

1 Scope

1.1

This Standard is intended to be read together with the Standard for Rotating Electrical Machines —

General Requirements, UL 1004-1. The requirements in this Standard supplement or amend the
requirements in UL 1004-1. The requirements of UL 1004-1 apply unless modified by this Standard.

1.2 This Standard applies to motors that rely solely upon the impedance of the motor windings to prevent
overheating.

1.3 This Standard applies to motors rated 600 volts or less.

1.4 This Standard does not apply to:

a)

b)

c) Sealed (hermetic) type compressor motors; or

d)
PERFORM
2 Genera

2.1 A mof
subjected t
risk of fire o

Exception:
the alternat

a) T
clas

b)
mini

tors employing a device that serves as a motor protector and a manualk motor con

tors employing a motor protector with contacts that control a relay.coil in a motor

pedance protected motors employing an automatic starting switch.

ANCE

or that uses alternate major insulation system component materials shall have e
b the Endurance Test, Section 4. Fallowing the tests, the motor shall not exhibit g
I electric shock.

t shall not be necessaryto.repeat the Endurance Test, Section 4, to evaluate the
b material when all the following are met:

5 (thermoplastic/thermoset), and is other than the magnet wire;

The Electrical and Mechanical Tensile Strength RTIs of the alternate materi
mum, equal to the rating of the insulation system; and

troller;

btarter;

ach material
n increased

suitability of

he alternate majarinsulation system component is of the same geometry, the sanme polymeric

bl are, at a

pr than:

c) Tl

ne heat deflection temperature for the alternate material is either as high as or high

2.2

1) The highest temperature plus 10° C recorded during the Locked-Rotor
Temperature Test, Section 3, conducted on the motor originally; or

2) The heat deflection temperature for the original material.

system components.

3 Locked-

3.1

Rotor or No-Load Temperature Test

Deleted

or No-Load

It shall not be necessary to repeat the Endurance Test, Section 4, for alternate minor insulation


https://ulnorm.com/api/?name=UL 1004-2 2020.pdf

6 UL 1004-2 FEBRUARY 28, 2020

3.2 The three motors are to be stalled, and the locked rotor wattage of each measured. The

same three

motors are to be run no-load. The sample exhibiting the highest wattage in either condition is then to be

either locked in a stationary position using a means of low thermal conductivity or allowed to
(whichever condition results in the highest wattage consumption).

run no-load

3.3 Testing of a permanent-split capacitor motor is to be conducted with the capacitor either properly

connected in the circuit or short-circuited, whichever results in the higher temperature.

Exception No. 1: A motor that employs an integrally mounted and enclosed capacitor is not required to be

tested with the capacitor short-circuited.

Exception Np. 2: A motor that employs a capacitor evaluated to the construction and festing.ré
in the Standprd for Capacitors, UL 810, is not required to be tested with the capacitor short-¢irc|

3.4 Temperatures are to be measured:
a) By the change-in-resistance method; or

b) With a thermocouple applied directly to the actual conductor, material, integr
conductor insulation, or coil wrap, as applicable.

3.5 Starting at room temperature, the motor is to be energized-continuously for 72 hours, d

quirements
Lited.

blly applied

uring which

the winding temperatures are to be monitored continuously until*thermal equilibrium is attaingd and then

continuously for the final hour.

Exception: The test may be discontinued when the winding temperatures normalized to 40|
stabilize at @ constant temperature not exceeding_the” maximum temperature for the insulati
specified in [fable 32.1 of UL 1004-1. The Endurance Test, Section 4, is not required to be perfd

3.6 During|the 72 hours, the motor shall comply with all of the following:
a) THe coil temperature shall not.exceed the temperature limits specified in Table 3.1.
b) The fuse in the grounding conductor shall not open.

c) The motor shallsstilt’ be capable of operating electrically. For example, a bearin
consl|dered in compliance.

d) ThHere shall"be no electrical or mechanical malfunction of any associated componen
as cgpacitors.

°C (104°F)
pn class as
rmed.

g failure is

parts such

e) A gecondary protector shall not have operated

Maximum temperatures — Loc-:rligéerg.tlr or no load temperature test
Motor insulation system Maximum temperature
oC F)
Class A 150 (302)
Class E 165 (329)
Class B 175 (347)

Table 3.1 Continued on Next Page


https://ulnorm.com/api/?name=UL 1004-2 2020.pdf

