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PREFACE

This is the harmonized CSA Group and UL standard for Low-voltage switchgear and controlgear — Part 4-
2: Contactors and motor-starters — AC semiconductor motor controllers and starters. It is the second
edition of CSA C22.2 No. 60947-4-2 and the second edition of UL 60947-4-2. This edition of CSA C22.2
No. 60947-4-2 supersedes the previous edition published in 2014 as CAN/CSA-C22.2 No. 60947-4-2

(ad

opted IEC 60947-4-2:1999+A1:2001+A2:2006).

This harmonized standard is based on IEC publication 60947-4-2, third edition, Low-voltage switchgear
and controlgear — Part 4-2: Contactors and motor-starters — AC semiconductor motor controllers and
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fiers, issued May 20711 as revised by corrigendum 1 issued July 2012 TEC 6094 7-4-2
IEC.

s harmonized standard was prepared by CSA Group and Underwriters Laboratorie
brts and support of the Technical Harmonization Committee for Industrial.Control E

gratefully acknowledged.

ndard.

s copyrighted by

s Inc. (UL). The
Huipment, of the

uncil on the Harmonization of Electrotechnical Standards of the Natiohs” of the Ameticas (CANENA),

s Standard is considered suitable for use for conformity assessment within the stafed scope of the

s Standard was reviewed by the CSA Integrated. Committee on Industrial Con

mmittee on Requirements for Electrical Safety, and*has been formally approved by th
mmittee. This standard has been developed.in compliance with Standards Co
uirements for National Standards of Canada’;It has been published as a National Sta
CSA Group.

ere reference is made to a“specific number of samples to be tested, the specified

p: Although the intended ‘primary application of this standard is stated in its scope, it is important to not
onsibility of the users-ofithe standard to judge its suitability for their particular purpose.

A C22.2 Na..60947-4-2 is to be used in conjunction with the third edition of CSA C2]
Huirements of this Standard, where stated, amend the requirements of CSA C22.2 No.

trols, under the

CSA Technical
ncil of Canada
hdard of Canada

sdiction of the CSA Technical Committee on Industrial Products and the CSA SJ:;ategic Steering

number is to be

P that it remains the

.2 No. 60947-1.
60947-1.

60947-4-2 is to be used in conjunction with the sixth edition of UL 60947-1. Req

Stg

ndard, where stated, amend the requirements of UL 60947-1.

\Ilirements of this

Level of Harmonization

Thi

Thi

s standard adopts the IEC text with national differences.

s standard is published as an equivalent standard for CSA Group and UL.

An equivalent standard is a standard that is substantially the same in technical content, except as follows:
Technical national differences are allowed for codes and governmental regulations as well as those
recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that
the country considers appropriate. Presentation is word for word except for editorial changes.
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All national differences from the IEC text are included in the CSA Group and UL versions of the standard.
While the technical content is the same in each organization’s version, the format and presentation may
differ.

Reasons for Differences From IEC

National differences from the IEC are being added in order to address safety and regulatory situations
present in the US and Canada.

Interpretations

Theg interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with'the procedural rules
of the standards development organization. If more than one interpretation of+the litergl text has been
identified, a revision is to be proposed as soon as possible to each of the “standargls development
organizations to more accurately reflect the intent.

IEC| Copyright

For| CSA Group, the text, figures, and tables of International“Electrotechnical Commisgion Publication
60947-4-2, Low-voltage switchgear and controlgear — Part\4-2: Contactors and motdr-starters — AC
senpiconductor motor controllers and starters, copyright 2041, are used in this Standard wilh the consent of
the|lnternational Electrotechnical Commission. The IEC\Foreword and Introduction are not a part of the
reqglirements of this Standard but are included for information purposes only.

Thgse materials are subject to copyright claifis of IEC and UL. No part of this pubjication may be
repfoduced in any form, including an electronic retrieval system, without the prior written pgrmission of UL.
All fequests pertaining to the Low-voltage-switchgear and controlgear — Part 4-2: Contagtors and motor-
starfters — AC semiconductor motor controllers and starters, UL 60947-4-2 Standard shodld be submitted
to UL.
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60947-4-
2, Low-voltage switchgear and controlgear — Part 4-2: Contactors and motor-starters — AC semiconductor
motor controllers and starters, copyright 2011, are indicated by notations (differences) and are presented
in bold text. The national difference type is included in the body.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - These are National Differences based on the national regulatory requirements,

D1|- These are National Differences which are based on basic safety principles’and requirements,
elimination of which would compromise safety for consumers and users of products:

D2|- These are National Differences from IEC requirements based on existing safety gractices. These
requirements reflect national safety practices, where empirical substantiation (for the[IEC or national
requirement) is not available or the text has not been included in the AEC 'standard.

DQ - These are National Differences based on the component standards and will not e deleted until a
pafticular component standard is harmonized with the IEC component standard.

DH - These are National Differences based on editorial. comments or corrections.

Eagh national difference contains a description of what the national difference entails. Typically one of the
follpbwing words is used to explain how the text-of‘the national difference is to be applied to the base IEC
text:

Addition / Add - An addition entails adding a complete new numbered clause, subclause, table,
figure, or annex. Addition is notmeant to include adding select words to the base IEC text.

Modification / Modify /A modification is an altering of the existing base IEC fext such as the
addition, replacement or deletion of certain words or the replacement of ah entire clause,
subclause, table, figure, or annex of the base IEC text.

Deletion / Delete - A deletion entails complete deletion of an entire numbered clause, subclause,
table, figure; 'erannex without any replacement text.
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR - Part 4-2: Contactors and motor-starters —

AC semiconductor motor controllers and starters

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions
concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes
International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter
refgrred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National €ommittee interested in

the
liai
Sta

2)1

opirjion on the relevant subjects since each technical committee has representation from alljinterested IEC Natio

3) 1
sen
res

4)1
ma

corfesponding national or regional publication shall be clearly indicated.in the latter.

5) 1
and
cert

subject dealt with may participate in this preparatory work. International, governmental and non-govern
ing with the IEC also participate in this preparation. |IEC collaborates closely with the Internatior
hdardization (ISO) in accordance with conditions determined by agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern

FC Publications have the form of recommendations for international use and arg€-accepted by IEC Nationg
5e. While all reasonable efforts are made to ensure that the technical content.of IEC Publications is accuratg
onsible for the way in which they are used or for any misinterpretation by any‘end user.

h order to promote international uniformity, IEC National Committees undertake to apply IEC Publicationg
imum extent possible in their national and regional publications’ Any divergence between any IEC

EC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
in some areas, access to IEC marks of conformity» IEC is not responsible for any services carried
fication bodies.

6)

7) No liability shall attach to IEC or its direetors, employees, servants or agents including individual experts
technical committees and IEC National-Committees for any personal injury, property damage or other da

whd
relig

8) A

cortect application of this'publication.

9) A
not

Il users should ensure that they have the latest.€dition of this publication.

tsoever, whether direct or indirect;-or for costs (including legal fees) and expenses arising out of the p
nce upon, this IEC Publication onany other IEC Publications.

ttention is drawn to the.Nermative references cited in this publication. Use of the referenced publications is

ttention is drawn'to the possibility that some of the elements of this IEC Publication may be the subject of p3
be held respansible for identifying any or all such patent rights.

Int
an

;

rnational Standard IEC 60947-4-2 has been prepared by subcommittee 17B: Low-vQ

ental organizations
al Organization for

Ational consensus of
hal Committees.
| Committees in that

, IEC cannot be held

transparently to the
Publication and the

pssessment services

out by independent

and members of its
mage of any nature
lblication, use of, or

ndispensable for the

tent rights. IEC shall

ltage switchgear

controlgear, of IEC technical committee 17: Switchgear and controlgear.

This third edition replaces the second edition published in 1999 and its Amendments 1 (2001) and 2
(2006). It is a technical revision.

This edition includes the following significant technical changes with respect to the previous edition and its

am

endments:

» updated EMC normative references and associated requirements,

* new references to IEC 60947-1,

*m

arking of electronic relays without thermal memory,
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» marking of tripping time at 0 °C ambient or below,

*ne

*ne

e da

*sh

w test requirements for limits of operation of time-delay overload relays,
w classes of overload current withstand time,
mp heat, salt mist, vibration and shock tests,

ort-circuit test in the smallest enclosure,

. UF
Thi

con
whd

Thsg

date of the routine and sampling tests.

5 standard shall be read in conjunction with IEC 60947-1:2007, Low-voltage
frolgear — Part 1: General rules. The provisions of the general rules are applicable t
re specifically called for.

text of this standard is based on the following documents:

switchgear and
o this standard,

FDIS Report on voting

17B/1734/FDIS 17B/1741/RVD

Full
indi

Thi

Al
con

The
dats
pub

°re
Wi

ere

cated in the above table.
b publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

st of all the parts in the IEC 60947 series, under the general title Low-voltage
frolgear, can be found on the JEC website.

committee has decided-that the contents of this publication will remain unchanged
b indicated on the IEC web site under "http://webstore.iec.ch" in the data related
lication. At this date,\the publication will be

confirmed,

hdrawn;

information on the voting for the approval of\this standard can be found in the feport on voting

switchgear and

Lintil the stability
to the specific

placed hy arevised edition _ar

« amended.

The contents of the corrigendum of July 2012 have been included in this copy.

DV.1 DE Modification of the IEC Foreword by adding the following:

The numbering system in the standard uses a space instead of a comma to indicate

thousands and uses a comma instead of a period to indicate a decimal poin
1 000 means 1,000 and 1,01 means 1.01.

t. For example,
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DV.2 D2 Modification of the IEC Foreword by adding the following:

This standard shall be read in conjunction with Canadian and United States equivalent
standards to the IEC 60947 series per Table DVA.2. Where specifically called for, any
reference to IEC 60947-4-1 or IEC 60947-1 shall be to the applicable clause, either the
national difference “DV” clause or IEC clause, or a reference to the applicable standard
listed in the Annex. The provisions of the general rules are applicable to this standard,
where specifically called for.
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INTRODUCTION

This standard covers low-voltage a.c. semiconductor motor controllers and starters that have many
capabilities and features beyond the simple starting and stopping of an induction motor, such as controlled
starting and stopping, manoeuvring and controlled running.

The generic term “controller’ is used in this standard wherever the unique features of the power
semiconductor switching elements are the most significant points of interest. The generic term “starter” is
used wherever the consequences of operating the power semi-conductor switching elements, together
with suitable overload protective means, are the most significant points of interest. Specific designations
(for example form 1, form HxB, etc.) are used wherever the unique features of various configurations
cofnprise significant points of interest.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR - Part 4-2:
Contactors and motor-starters — AC semiconductor motor controllers

and starters

1

Scope

This standard applies to a.c. semiconductor motor controllers and starters, which may include a series

melchanical switching device, intended to be connecled to circuits, the rated voltage-o
ex¢eed 1 000 V a.c.

Th
m

standard characterizes a.c. semiconductor motor controllers and starter§)with andg
ns.

which does not

without bypass

A( semiconductor motor controllers and starters dealt with in this stafdard are not normally designed to

int
the

In
ass

T

=2

-

comtrolling non-motor loads;

— €

Co
sta
SW|

additional requirements of this standard.

T

=3

installation, but not necessarily of the a.c. semiconductor motor controller or starter.

ociated with separate short-circuit protective devices-
s standard does not apply to
pntinuous operation of a.c. motors at motorspeeds other than the normal speed;

semiconductor equipment, includingZsemiconductor contactors (see 2.2.13 of IEC

ectronic a.c. power controllers covered by IEC 60146 series.

htactors, overload relays and control circuit devices used in a.c. semiconductor moto

tching devices are-used, they should meet the requirements of their own IEC product {

b object of this standard is to state as follows:

- tlpe characteristics of a.c. semiconductor motor controllers and starters and associated ¢

rrupt short-circuit currents. Therefore, suitable short-circuit protéction (see 8.2.4) should form part of

his context, this standard gives requirements for a.c. semiconductor motor controllers and starters

60947-1:2007)

r controllers and

rters should comply*with the requirements of their relevant product standard. Where mechanical

tandard, and the

quipment;

— the conditions with which a.c. semiconductor motor controllers and starters comply with reference to

a) their operation and behaviour;
b) their dielectric properties;
c) the degrees of protection provided by their enclosures where applicable;

d) their construction;

— the tests intended for confirming that these conditions have been met, and the methods to be adopted

for

these tests;
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— the information to be given with the equipment, or in the manufacturer's literature.

NOTE For the purpose of this standard, the term "controller" may be used instead of "a.c. semiconductor motor controller”.
1DV D2 Modification of Clause 1 by adding the following:

1DV.1 This equipment is intended for installation in accordance with CSA C22.1, Canadian
Electrical Code (CE Code, Part I), and the US National Electrical Code (NEC), NFPA 70.

1DV.2 This standard also applies to combination motor controllers incorporating
——semiconductormotorcontrottersand-starters—See ArmexBV€-forspecificrequirements.
2 Normative references

Theg following referenced documents are indispensable for the application, of this document. For dated
refdrences, only the edition cited applies. For undated references, theylatest edition of the referenced
dodument (including any amendments) applies.

IECJ 60034-1:2010, Rotating electrical machines — Part 1: Rating'and performance
IEQJ 60085:2007, Electrical insulation — Thermal evaluation‘and designation

IEJ 60269-1:2006, Low-voltage fuses — Part 1: General requirements;
Amgendment 1 (2009)

IEQ 60410:1973, Sampling plans and procedures for inspection by attributes
IE( 60664 (all parts), Insulation coordination for equipment within low-voltage systems
IE(J 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: General rules

IEQ 61000-4 (all parts), Electromagnetic compatibility (EMC) — Part 4: Testing any measurement
techniques

CISPR 11:2009;.- Industrial, scientific and medical equipment - Radio-frequengy disturbance
characteristics’="Limits and methods of measurement;
Amendment 1 (2010)

2DV DC Modification of Clause 2 by adding the following:

For a list of normative standards, see Table DVA.1 and Table DVA.2. See Table DVB.1 for
component standards.

3 Terms, definitions, symbols and abbreviations
3.1 General

For the purposes of this document, the terms and definitions of Clause 2 of IEC 60947-1:2007, as well as
the following terms, definitions, symbol and abbreviations apply.
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3.2 Alphabetical index of terms

Reference
A

a.c. semiconductor motor controller 3.3.2
B

burst (of pulses or oscillations) 3.5.7

bypassed controller 3.4.31
C

CO operation 3.4.32

controlled acceleration 3.4.6

controlled deceleration 3.4.7

controlled running 3.4.8

current-limit function 34.4
E

el¢ctromagnetic compatibility [EMC] 3.51

elg¢ctromagnetic disturbance 3.5.3

elg¢ctromagnetic emission 3.5.2
E

FULL-ON (state of controllers) 3.4.12
H

hyprid motor controller or starter, form HxA (where x = 1, 2 or 3) 341

hyprid motor controller or starter, form HxB 34.2
|

infibit time 3.4.28
J

jam sensitive electronic’overload relay 3.4.27
M

manoeuvre 34.5

mrimum load current 3.4.13
o

O operation 3.4.33

OFF-state 3.4.14

OFF-state leakage current [/,] 3.4.15

OFF-time 3.4.30

ON-state 34.11

ON-time 3.4.29

OPEN position 3.4.3

operating capability 3.4.18

operating cycle (of a controller) 3.4.17
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operation (of a controller) 3.4.16
overload current profile 3.4.19
=)

phase loss sensitive overload relay or release 3.4.23

prospective current (of a circuit and with respect to a switching 3.4.9

device or a fuse)

prospective locked rotor current [/, rp] 3.4.10
R

radio (frequency) disturbance 354

radio frequency interference [RFI] 355

rating index 3.4.20
S

serpiconductor direct on line (DOL) motor controller (form 3) 3.35

serpiconductor motor controller (form 1) 3.33

serniconductor motor starter (form 1, form 2, form 3) 3.3.6

serniconductor soft-start motor controller (form 2) 3.34

serpiconductor switching device 3.3.1

stall sensitive electronic overload relay 3.4.26
T

trapsient (adjective and noun) 3.5.6

triptfree controller or starter 3.4.22

tripping operation (of a controller or starter) 3.4.21
u

undler-current relay or release 3.4.24

undler-voltage relay or release 3.4.25
\

voljage surge 3.5.8

3.3| Terms and definitions concerning a.c. semiconductor motor controllers and starters
3.3.1

semiconductor switching device
switching device designed to make and/or break the current in an electric circuit by means of the

con

trolled conductivity of a semiconductor

NOTE This definition differs from IEC 60050-441:1984, 441-14-03 since a semiconductor switching device is also designed for

brea

king the current.

[[EC 60947-1:2007, 2.2.3]

3.3.
a.c.

2
semiconductor motor controller

semiconductor switching device that provides the starting function for an a.c. motor and an OFF-state
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NOTE 1 Because dangerous levels of leakage currents can exist in a semiconductor motor controller in the OFF-state, the load
terminals should be considered as live parts at all times.

NOTE 2 In a circuit where the current passes through zero (alternately or otherwise), the effect of "not
making" the current following such a zero value is equivalent to breaking the current.

3.3.3

semiconductor motor controller (form 1)
a.c. semiconductor motor controller, in which the starting function may comprise any starting method
specified by the manufacturer, and that provides control functions which may include any combination of
manoeuvring, controlled acceleration, running or controlled deceleration of an a.c. motor. A FULL-ON
state may also be provided

NOTE See Figure 1 and Table 1.

3.34

semiconductor soft-start motor controller (form 2)
spf::ial form of a.c. semiconductor motor controller, in which the starting function is limjted to a voltage
andl/or current ramp which may include controlled acceleration, and Wwhere the additional gontrol function is
limjted to providing FULL-ON

NOTE See Figure 1 and Table 1.

3.35

sericonductor direct on line (DOL) motor controller (form 3)
special form of a.c. semiconductor motor controller;-in which the starting function is limited to a full-voltage,
unftamped starting method only, and where the ‘@dditional control function is limited to providing FULL-ON

NOTE See Figure 1 and Table 1.

3.36
semiconductor motor starter (form 1, form 2, form 3)
a.g semiconductor motor controller with suitable overload protection, rated as a unit

NOTE See Figure 1 and Tablé\.



https://ulnorm.com/api/?name=UL 60947-4-2 2022.pdf

22

CSA C22.2 No. 60947-4-2:22 ¢+ UL 60947-4-2

MAY 31, 2022

Device
Semiconductor L U T
motor controller U I
e Ue
(forms 1, 2, 3)
IEC
Semiconductor L N [r] T
motor starter Ue lf]" B} L]
=
(forms 1, 2, 3) 1=
Hybrid motor
controller L So—D T
HxA Ue Ugp
Uet
where x=1,2,0r3 IEC
; L T
Hybrid motor o—aS
controller Ug | lj’l
HxB ° U
c1
IEC
Parallel mechanical
contact
Bypassed controller
b Semiconductor controller T
(Forms 1, 2, 3)
IEC
Parallel mechanical
contact
Bypassed'hybrid motor | | | ________ I-_l Xb_n_d_r:loto'r"cf)[wt_r?l_le_r ______ .
controller L ! Series L+ Semiconductor } T
1 mechanical i T lioler
cooogentact Ll Tl .
(Forms HxA, HxB)
IEC
Hybrid motor Form H1A or H1B Form H2A or H2B Form H3A or H3B
Y starter with motor overload with motor overload with motor overload
protection protection protection
@ Two separate controls for the controller and the series mechanical switching device.
® " One control only for the series mechanical switching device.
 For other configurations, tests may be suitably adapted by agreement between the user and the
manufacturer.
su1411b IEC

Figure 1

Semiconductor motor control devices
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Table 1
Functional possibilities of semiconductor motor control devices

Device Form 1 Form 2 Form 3
Semiconductor motor - OFF — OFF state Not available
controller — Starting function — Starting function

— Manoeuvring — Controlled acceleration

— Controlled acceleration —FULL ON

— Running

—FULL ON

— Controlled deceleration
Sgmiconductor DOL motor Not available Not available — OFF statp
controller — Starting flunction

= FULL ON

Sgmiconductor motor starter Form 1 controller with motor Form 2 controller with motor Not availaijle

overload protection

overload protection

Sgmiconductor DOL motor Not available Not available Form 3 DJL motor controller
starter with motorfoverload protection
Hybrid motor controller HxA 2 | H1A: H2A: H3A:
wherex=1,20r3 —Open —Open —Open

— OFF state — OFF state — OFF statp

— Starting function — Starting function — Starting flunction

— Manoeuvring — Controlled acceleration — FULL ON

— Controlled acceleration — FULL ON

— Running

—FullON

— Controlled. deceleration
Hybrid motor controller HxB ® | H1B: H2B: H3B:
wherex=1,2o0r3 — Opeh — Open —Open

= Starting function — Starting function — Starting flunction

— Manoeuvring

— Controlled acceleration
— Running

—FULL ON

— Controlled deceleration

— Controlled acceleration
—FULL ON

— FULL ON

Hybrid moter-starter

Form H1A or H1B with motor
overload protection

Form H2A or H2B with motor
overload protection

Form H3A jor H3B with motor
overload pfotection

@ Jwo.separate controls for the controller and the series mechanical switching device.

® One control only for the series mechanical switching device.
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34

3.4.

Terms and definitions concerning hybrid motor controllers and starters

1

hybrid motor controller or starter, form HxA (where x =1, 2 or 3)
form 1, 2 or 3 semiconductor motor controller or starter in series with a mechanical switching device, all
rated as a unit

NOTE 1 Separate control commands are provided for the series mechanical switching device and the semiconductor motor controller
or starter. All the control functions appropriate to the form of motor controller or starter specified are provided, together with an OPEN
position.

NOT|E 2 See Figure 1.

3.4
hyh
forn
ratg
the

NOTIE 1 All the control functions appropriate to the form of motor controller specified are provided, with the &
statq.

NOTIE 2 See Figure 1.

3.4
OoP
con
dev

[2.4
3.4

cur|
abil

NOTIE It does not include the ability to limit the instantaneous current under conditions of short circuit.

3.4
ma
any
exa

2
rid motor controller or starter, form HxB

h 1, 2 or 3 semiconductor motor controller or starter in series with a mechanical swit
d as a unit. A single control command is provided for both the series niechanical switd
semiconductor motor controller or starter

3
EN position

dition of a hybrid semiconductor motor controller or starter when the series mech
ce is in the OPEN position

.21 of IEC 60947-1:2007, modified]

4
rent-limit function
ty of the controller to limit the motor current to a specified value

5
hoeuvre

delibefate operation that causes current changes which must be characterized an
mple jogging, braking)

ching device, all
hing device and

xception of an OFF

Anical switching

j controlled (for

NOT

E-TStarting is @ mandatory manoeuvre that is Tecognized separately.

NOTE 2 Braking operations performed by the a.c. semiconductor motor controller or starter are considered to be a manoeuvre within
the scope of this standard.

3.4.

6

controlled acceleration

con

3.4.

trol of motor performance while increasing motor speed by acting on the motor supply

7

controlled deceleration

con

trol of motor performance while decreasing motor speed by acting on the motor supply
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3.4.8

controlled running

control of motor performance by acting on the motor supply while the motor is running at normal speed (for
example energy saving)

3.4.9

prospective current (of a circuit and with respect to a switching device or a fuse)

current that would flow in the circuit if each pole of the switching device or the fuse were replaced by a
conductor of negligible impedance

NO t product standard.

[IELC 60947-1:2007, 2.5.5]

3.4.10

prospective locked rotor current
ILR D
prgspective current that would flow when the rated voltage is applied to\the motor with a Idcked rotor

3.41
ON-state
theg condition of a controller when the conduction current can flow through its main circuit

3.4.12

FULL-ON (state of controllers)
thg condition of a controller when the controlling, functions are set to provide normal full Joltage excitation
to the load

3.413
mipimum load current
mimimum operational current in.the-main circuit which is necessary for correct action of g controller in the

3.4.14

OFF-state
theg condition’of-a controller when no control signal is applied, and no current exceedirlg the OFF-state
leakage current flows through the main circuit

the current which flows through the main circuit of a controller in the OFF-state

3.4.16
operation (of a controller)
transition from the ON-state to the OFF-state, or the reverse

3.4.17
operating cycle (of a controller)
succession of operations from one state to the other and back to the first state

NOTE A succession of operations not forming an operating cycle is referred to as an operating series.
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