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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ADJUSTABLE SPEED ELECTRICAL
POWER DRIVE SYSTEMS -

Part 2: General requirements —
Rating specifications for low voltage
adjustable speed a.c. power drive systems

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organlzati omprising
all national electrotechnical committees (IEC National Committees). Ak promote
international co-operation on all questions concerning standardization in<the electi onic fields To
this end and in addition to other activities 8
Technical Reports,

2) The formal decisions or agreements of IEG/0n chn' a
consensus of opinion on the relevant subj v
interested IEC National Committees.

3) IEC Publications have the form of recom
Committees in that sense. While all reaso

4) In order to promote intg

between any IEC Public|
the latter.
5) IEC itself does n r

6) All users should e
7) No liability §hall a

8) Attention is drawn\to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the™orrect application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61800-2 has been prepared by subcommittee 22G: Adjustable
speed electric drive systems incorporating semiconductor power converters, of IEC technical
committee 22: Power electronic systems and equipment.

This second edition cancels and replaces the first edition published in 1998. This edition
constitutes a technical revision.

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

a) Clause 1 (Scope) has been updated
b) Clause 2 (Normative references) has been updated
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c) Clause 3 (Definitions) has been updated including fundamental definitions to be used
across the IEC 61800 series of standards.

d) Clause 4 has been updated with respect to:
1) description of the basic topology for BDM/CDM/PDS (4.2);
2) ratings and performance ( 4.3 and 4.4);

3) reference to applicable standards within the IEC 61800 series with respect to EMC
(IEC 61800-3), Electrical safety (IEC 61800-5-1), Functional safety (IEC 61800-5-2),
Load duty aspects (IEC TR 61800-6), Communication profiles (IEC 61800-7 series)
and Power interface voltage (IEC TS 61800-8) to avoid conflicting requirements. (4.5,
4.6,4.7,4.10,4.11,4.12,);

4) update of requirement for ECO design ( 4.8);

5) update of requirement for environmental evaluation. (4.9);
6) implementation of requirement for explosive atmosphere ( 4.

e) Clause 5 has been updated with test requirement in order toproyids a link Between

design requirement and test requirement.

\eroh\on votip’g
23G/305/RVD

This publication h: be d in accordance with the ISO/IEC Directives, Part 2.

A list of all parts i
electrical power dp e ound on the IEC website.

In this standatd, alics are defined in Clause 3.
The co ed that the contents of this publication will remain unchanged until
the stabilit ingicated on the IEC web site under "http://webstore.iec.ch" in the data

related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

0.1 General

This document is part of the IEC 61800 series specifying requirements for adjustable speed
electric drive systems (PDS). Since the publication of the first edition of IEC 61800-2 several
documents of the IEC 61800 have been developed and maintained, which has resulted in
outdated references and conflicting requirements across the IEC 61800 series.

This document contains general requirements for PDSs intended to feed a.c. motors and with
rated converter input voltages (line-to-line voltage) up to 1 000 V a.c.

PDSs intended to feed a.c. motors with rated converter input voltages ab Q00 V a.c. are
covered by IEC 61800-4.

PDSs intended to feed d.c. motors are covered by IEC 61800-1.

0.2 Consistency of requirement

This document specifies requirements for PDSs under dentified topics not

The following requirements are coveregyy oth 61800 series:

e communication profile
e power interfg

Generally this docuy gic description of topics and refers to the relevant
standard for spegifi vent. THIS is done in order to ensure consistency and avoid

For issues related tovactive infeed converters, IEC TS 62578 has been considered.

At the time of writing IEC SC 22G is developing a standard to provide requirement for energy
efficiency for BDM/CDM/PDS. The next edition of IEC 61800-2 will reference this standard
similar to the approach taken with the other IEC 61800 series standards.

As a result of the development of the IEC 61800 series of standards the need to reference
documents outside the series has decreased and especially the need to reference the
IEC 60146 series of standards has decreased dramatically.

0.3 Tool for agreement between customer and manufacturer

This document is intended to be used to create a comprehensive list of requirements to be
used as a specification between customer and manufacturer. The requirement in this
document is in itself not applicable for the BDM/CDM/PDS. Instead each topic should be
specified by the customer as a compliance requirement.
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The document may be useful as a specification tool, when BDM/CDM/PDSs are built into a
final installation or application applied as a component. The following applications are
considered relevant: lift and hoist, machinery, conveyor, switchgears, heating and ventilation,
pump, wind, tidal and marine propulsion applications.

In every application, an identification of the environmental conditions under which the product
is stored, transported and operated is essential for the proper specification of the
BDM/CDM/PDSs. The environmental conditions considered should include electrical,
mechanical, thermal, pollution and humidity environmental condition.

@C@
S

Documents

Document Sharing Hub

Full document details: IEC 61800-2 2015


http://avadocuments2026.com/doc/iec-61800-2-2015
http://avadocuments2026.com/doc/iec-61800-2-2015

-10 - IEC 61800-2:2015 © IEC 2015

ADJUSTABLE SPEED ELECTRICAL
POWER DRIVE SYSTEMS -

Part 2: General requirements —

Rating specifications for low voltage
adjustable speed a.c. power drive systems

1 Scope

This part of IEC 61800 applies to adjustable speed electric a.c. powe ems, which
include semiconductor power conversion and the means for
monitoring, measurement and the a.c. motors.

This part of IEC §18
system (PDS):

e principal parts g

qvides minimum requirements, which may be used for the development of a
customer and manufacturer.

This standard p
specification betweer

Compliance with this standard is possible only when each topic of this standard is individually
specified by the customer developing specifications or by product standard committees
developing product standards.

For some aspects which are covered by specific PDS product standards in the IEC 61800
series, this document provides a short introduction and reference to detailed requirements in
these product standards.
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This applies to the following aspects:

e EMC which is covered in IEC 61800-3;

e electrical safety which is covered in IEC 61800-5-1;

e functional safety which is covered in IEC 61800-5-2;

o type of load duty which are covered by IEC TR 61800-6;

e communication profiles which are covered by IEC 61800-7 series;

e power interface voltage specification which is covered by IEC TS 61800-8.

2 Normative references

The following documents, in whole or in part, are normatively referenced i sument and
are indispensable for its application. For dated references, only the/edii ited applies. For
undated references, the Ilatest edition of the referenced S inclyding any
amendments) applies.

IEC 60034-9, Rotating electrical machines — Part 9: Noise 9

IEC 60038, IEC standard voltages

IEC 60068 (all parts), Environmental te

IEC 60068-2-2:2007, Environmental testing — Jes est B: Dry heat

IEC 60068-2-27:2008, 9 rt 2-27: Tests — Test Ea and guidance:
Shock

IEC 60068—2-52@ = al testing — Part 2: Tests — Test Kb: Salt mist, cyclic
(sodium chloride sol

entdl testing — Part 2-68: Tests — Test L: Dust and sand

IEC 60068-2-78:2§ virorimental testing — Part 2-78: Tests — Test Cab: Damp heat,
steady sta

IEC 60050 (all arts):  International  Electrotechnical  Vocabulary (available at
<http://www.electropedia.org>)

IEC 60079 (all parts), Explosive atmospheres

IEC 60146-1-1, Semiconductor convertors — General requirement and line commutated
convertors — Part 1-1: Specification of basic requirements

IEC TR 60146-1-2, Semiconductor convertors — General requirement and line commutated
convertors — Part 1-2: Application guide

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests
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IEC 60721-3-1:1997, Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities — Section 1: Storage

IEC 60721-3-2:1997, Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities — Section 2: Transportation

IEC 60721-3-3:1994, Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities — Section 3: Stationary use at
weatherprotected locations

IEC 60721-3-3:1994/AMD1:1995

IEC 60721-3-3:1994/AMD2:1996

IEC 60721-3-4:1995, Classification of environmental conditions — Part assification of

groups of environmental parameters and their severities — Section 4,
weatherprotected locations
IEC 60721-3-4:1995/AMD1:1996

IEC 61800-3, Adjustable speed electrical power drive syst vequirements
and specific test methods

IEC 61800-5-2:2007, Adjustable spes
requirements — Functional

IEC 61800-7 (all parts

interface and use Qf pro
IEC 61800-7-1, Agu

IEC 60050-1 £C 60050-161, IEC 60050-191, IEC 60050-441, IEC 60050-442,
IEC 60050-551, D050-601, IEC 60146-1-1, IEC TR 60146-1-2, and the following apply
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Index
Table 1 — List of terms
3.1 acceptance test a 3.17 four quadrant operation b 3.80 power factor a
(2)
3.2 a.c. mains power port a 3.18 total harmonic distortion 3.81 product packaging
(THD) @
3.3 active infeed converter @ 3.19 high voltage PDS 3.84 rectifier @
<for a.c motor>
3.4 basic drive module 3.40 installation @ 3.85 regeneration b
<BDM>
3.5 (BDM/CDM/PDS) customer @ 3.41 |integrated PDS P 3.86 |routine t}sji
3.6 (BDM/CDM/PDS) manufacturer @ 3.42 | inverter P 3.87 sample(test a
N
3.7 commissioning test a 3.43 low voltage PDS 3.88 shfpping péc ing
<for a.c motor>
3.8 complete drive module (CDM) b 3.50 electric motor @ %\ﬁ}\}wn\rw
3.9 converter <of the BDM> P 3.51 Original Equipment 3.90 | interfacend
Manufacturer (OEM) (\
3.10 d.c. braking 3.74 output overload capayki'l'ya\ 3.91 S‘%\CW
3.11 d.c. link b 3.75 port a 3.92 Stlm\}l
3.12 | dynamic braking @ 3.76 | port for proce, \e\/ée en 33\ st integrator @
7@ control am
3.13 efficiency <of the CDM> b 3.77 po%\p 3. two quadrant operation b
3.14 efficiency <of the PDS> b 3.78 power |\f\fa ,3495 type test @
3.15 end user <non-professional> @ 3.79 power drive syste 3.96 witness test @
(PDS
3.16 end user <professional> @ /\
@8  Definitions used in several s ndar s of\k IEC 618 W
b Fundamental definition across I 0 seri s

NOTE This docume o)
can be used in future rewWsions.of

damental

ef|n|t|ons used across the IEC 61800 series in a way that they
0B sténdards.

Jable t of input ratings of BDM/CDM/PDS
3.20 input active\power <BQM> 3.28 input current <BDM> 3.36 input voltage <BDM>
YN (1, v,
3.21 rated imput M o\er\\BD)>> 3.29 rated input current <BDM> 3.37 rated input voltage <BDM>
(IVN) (UVN)
3.22 input active poW/PDS> 3.30 input current <CDM/PDS> 3.38 input voltage <CDM/PDS>
() () ()
3.23 rated input active power 3.31 rated input current 3.39 rated input voltage <CDM/PDS>
<CDM/PDS> <CDM/PDS> (ULN)
(PLN) (ILN)
3.24 input apparent power <BDM> 3.32 input frequency <BDM>
(Sy) (/9]
3.25 rated input apparent power <BDM> 3.33 rated input frequency <BDM>
(Syn) U
3.26 input apparent power <CDM/PDS> 3.34 input frequency <CDM/PDS>
) W
3.27 rated input apparent power 3.35 rated input frequency
<CDM/PDS> <CDM/PDS>
(L) (fin)

NOTE Subscriptions follow the concept of IEC 60146-1-1.
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Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iec-61800-2-2015
http://avadocuments2026.com/doc/iec-61800-2-2015

—14 —

IEC 61800-2:2015 © IEC 2015

Table 3 — List of output ratings of BDM/CDM/PDS

3.52 output current <BDM> 3.60 output voltage <BDM> 3.68 output apparent power <BDM>
(1,) (Uay) (S,)
3.53 rated output current <BDM> 3.61 rated output voltage <BDM> 3.69 rated output apparent power <BDM>
(Ian) (Uany) (San)
3.54 output current <CDM> 3.62 output voltage <CDM> 3.70 output apparent power <CDM>
() (Unq) (Sa)
3.55 rated output current <CDM> 3.63 rated output voltage <CDM> 3.71 rated output apparent power <CDM>
(an) (Uan1) (San)
3.56 | output frequency <BDM> 3.64 | Output active power <BDM> 3.72 |output power <PDS>
(a) (P,) (Pg)
3.57 | rated output frequency <BDM> 3.65 | rated output active power 3.73 |ratedo ower <PDS>
(fan) <BDM> (PgN)
(PaN)
3.58 output frequency <CDM> 3.66 output active power <CDM>
() (Py)
3.59 rated output frequency <CDM> 3.67 rated output active power
(fan) <CDM>
(Pan)

NOTE Subscriptions follows the concept of IEC 60146-1-1 \\>

Table 4 — List of motor speed ang.l7tor e rating

3.44 speed <of a motor> 3.47 nlmum sp ed }\a/ or>, 3.82 torque <of a motor>
W) ) i)

3.45 maximum rated safe speed <of a 3.48 inimu ed speed <0f\g\y3 rated torque <of a motor>
motor> mo (M)
(NSNMax) NMln

3.46 maximum rated speed <of a motor> | 3.49 ated spewed <of W
(NNMax)

NOTE 1 Subscriptions follows_the soncept o EC\1?6¢J)\/

NOTE 2 See also ,

3.1
acceptance test

contractual test gtomer that the device meets certain conditions of its

, 151.16.23, modified — The word "item" is replaced by the

3.2
a.c. mains power port

power port which feeds the PDS for only the power which, after electrical power conversion, is
converted by the motor into mechanical power

3.3

active infeed converter

AlC

self-commutated electronic power converters of all technologies, topologies, voltages and
sizes which are connected between the a.c. power supply system (lines) and a stiff d.c.-side
(current source or voltage source) and which can convert electric power in both directions
(generative or regenerative) and which can control the reactive power or the power factor

Note 1 to entry: Some of them can additionally control the harmonics to reduce the distortion of an applied voltage
or current.

Note 2 to entry:
Converter (CSC).

Basic topologies may be realized as a Voltage Source Converter (VSC) or a Current Source
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Note 3 to entry: In IEC 60050, these terms (VSC and CSC) are defined as voltage stiff a.c./d.c. converter [651-12-
03] and current stiff a.c./d.c. converter [551-12-04]. Most of the AICs are bi-directional converters and have
sources on the d.c. side

Note 4 to entry: In some literature active infeed converters are also known as active front end (AFE).

Note 5 to entry: This note applies to the French language only.

[SOURCE: IEC TS 62578:2009, 3.1 modified]

3.4

basic drive module
BDM

electronic power converter and related control, connected between an el
motor

Note 1 to entry: The BDM is capable of transmitting power from the electric supp
capable of transmitting power from the motor to the electric supply.

Note 2 to entry: The BDM controls some or all of the following aspects of po
output: current, frequency, voltage, speed, torque, force

Note 3 to entry: This note applies to the French language only.

3.5
(BDM/CDM/PDS) customer

OEM, system integrator or end er (prqfessio
purchasing a BDM/CDM/PDS from th@)w\ /PDS
(BDM/C@M/EQS)\.%n\ué;turer

\ N\
Cus@n%fNB\D\M‘é I‘(/}>DS) manufacturer
Syste

specifying and

D
— End user

(Professional)

/

End user
(non-professional)

OEM

Manufacturer o e
panel, syst
machine

Installed on location

Installed on location
here PDS is used

(where PDS is used)

Installed on location
(where PDS is used)

under the .
responsibility of the by aiE;ct);TIzsrlonal
end user '
End user End user

1

1

1

| Customer of the OEM or system integrator
' (Not in the scope of IEC 61800-2)

1
1

1
1
1
' Customer of the BDM/CDM/PDS manufacturer
1
1
1
1

IEC
Figure 1 — (BDM/CDM/PDS) manufacturer/customer relationship
3.6
(BDM/CDM/PDS) manufacturer
entity which designs and manufactures all or part of a BDM/CDM/PDS
SEE: Figure 1.
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3.7

commissioning test

test on a device or equipment carried out on site, to prove the correctness of installation and
operation

[SOURCE: IEC 60050-151:2001, 151.16.24 and IEC 60050-411:1984, 411.53.06 modified —
Both the definitions have been combined here.]

3.8

complete drive module

CDM

drive module consisting of, but not limited to, the BDM and extensions such as protection
devices, transformers and auxiliaries, but excluding the motor and the ors which are

mechanically coupled to the motor shaft

Note 1 to entry: This note applies to the French language only.

3.9
converter, <of the BDM>
unit which changes the form of electrical power supplied

Note 2 to entry: The converter can be line-corffmutated okse
more rectifiers.

3.10
d.c. braking
process of converting

electrical energy dr\r\/s sipa

3.11

d.c. link
power d.c. circuitNinking
consisting of capacitors

onverter and the output converter of an indirect converter,
eactors to reduce d.c. voltage ripple or d.c. current ripple

3.12
dynamic braki
process of conyertin
electrical energy di

g the rotational energy of the rotor and connected inertial load to
sipated in a resistance

3.13

efficiency <of the CDM>

ratio of the total electrical power at the CDM power interface at the motor terminals to the
total power at the a.c. mains power port

Note 1 to entry: See feeding line in Figure 2

Note 2 to entry: Efficiency is usually expressed as a percentage.

3.14

efficiency <of the PDS>

the ratio of the mechanical power at the motor shaft to the total electrical power at the a.c.
mains power port

Note 1 to entry: See feeding line in Figure 2.
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Note 2 to entry: Efficiency is usually expressed as a percentage.

3.15

end user <non-professional>

entity who does not have technical knowledge about operating a PDS in the performance of
his profession and has little or no relevant formal instruction

3.16

end user <professional>

entity who is skilled or instructed for machines or systems provided by an OEM, system
integrator or the PDS manufacturer for the application operation

3.17

four quadrant operation
converter operation of a machine as a motor or a generator in eith€
rotation

Note 1 to entry: Four quadrant operation involves operation in quadrants I, Il,

3.18

total harmonic distortion

THD

ratio of the r.m.s. value of the harmonic content of
of the fundamental component of the quantity

Note 1 to entry: This note applies to the French }a

[SOURCE: IEC 60050-551:1998, 555.1/7.

3.19

high-voltage PDS <fora.c:

power drive system with\a ionn of which the rated input voltage is above
1 kV a.c. and not éce K 8 or 60 Hz or above 1,5 kV d.c.

Note 1 to entry: This PD /e ¢ of IEC 61800-4.

Note 2 to entry: Fdr ies-connected converter sections, a sum of the series-connected input
voltages is used gs th put voitage of the converter sections (see Annex B).

3.20

input active~pow

P

power determi the fundamental components of voltage and current at the supply
terminals of the B alve side)

3.21

rated input active power <BDM>

PvN

rated power determined by the fundamental components of voltage and current at the supply
terminals of the BDM (valve side)

3.22

input active power <CDM/PDS>

P

power determined by the fundamental components of voltage and current at the supply
terminals of the CDM/PDS (installation side)
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3.23

rated input active power <CDM/PDS>

PN

rated power determined by the fundamental components of voltage and current at the supply
terminals of-the CDM/PDS (installation side)

3.24

input apparent power <BDM>

SV

power determined by the r.m.s values of voltage and current at the supply terminals of the
BDM (valve side)

3.25
rated input apparent power <BDM>

SvN
rated power determined by the r.m.s values of voltage and curren

the BDM (valve side)

3.26

input apparent power <CDM/PDS>
SL

power determined by the r.m.s values of voltage d
CDM/PDS (installation side)

g supply terminals of

3.27
rated input apparent power <CDM/PD
SLN

rated power determined by the rm.s
the CDM/PDS (installation

d current at the supply terminals of

3.28

input current <Biﬂ/4>

IV

r.m.s. value of curre nals of the BDM (valve side)

3.29

rated input ¢

IVN . . .

maximud surrent at the supply terminals of the BDM (valve side) under rated
conditions

Note 1 to entry: It takesdrito account rated load and the most onerous combination of all other conditions within
their specified ranges, e.g. line voltage and frequency deviations.

3.30

input current <CDM/PDS>

I

r.m.s. value of current at the supply terminals of the CDM/PDS (installation side)

3.31
rated input current <CDM/PDS>

ILN
maximum r.m.s. value of current at the supply terminals of the CDM/PDS (installation side)

under rated conditions

Note 1 to entry: It takes into account rated load and the most onerous combination of all other conditions within
their specified ranges, e.g. line voltage and frequency deviations.
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3.32
input frequency <BDM>
I

frequency of the power input system at the supply terminals of the BDM (valve side)

3.33
rated input frequency <BDM>
va

rated value of the frequency at the supply terminals of the BDM (valve side)

3.34
input frequency <CDM/PDS>

N
frequency of the supply terminals of the CDM/PDS (installation side)

3.35
rated input frequency <CDM/PDS>

JIN
rated value of the frequency at the supply terminals of the

3.36

input voltage <BDM>
UV

r.m.s. input line-to-line voltage at the ¢

3.37
rated input voltage <BDM>
UvN

r.m.s. value of the rated
side)

3.38
input voltage < /)

UL

r.m.s. input line-tg pply terminals of the CDM/PDS (installation side)

3.39
rated inpat
ULn

r.m.s. value~Nq
(installation side

hated input line-to-line voltage at the supply terminals of the CDM/PDS

3.40
installation
equipment or equipments which include at least both the PDS and the driven equipment

Note 1 to entry: The words “act of installing” are used in this international standard to denote the process of
installing a PDS.

3.41
integrated PDS
PDS where motor and BDM/CDM are mechanically integrated into a single unit

3.42

inverter

electric energy converter that changes direct electric current to single-phase or polyphase
alternating current

Documents

Document Sharing Hub

Full document details: IEC 61800-2 2015


http://avadocuments2026.com/doc/iec-61800-2-2015
http://avadocuments2026.com/doc/iec-61800-2-2015

-20 - IEC 61800-2:2015 © IEC 2015

[SOURCE: IEC 60050-151:2001, 151.13.46]

3.43

low-voltage PDS <for a.c. motor>

power drive system with a BDM converter section of which the rated input voltage is below or
equal to 1 kV a.c. 50 Hz or 60 Hz or 1,5 kV d.c.

Note 1 to entry: This PDS is covered by the scope of IEC 61800-2.

Note 2 to entry: For PDS having series-connected converter sections, a sum of the series-connected input
voltages is used as the equivalent input voltage of the converter sections (see Annex B).

3.44

speed <of a motor>

N

rotational velocity of the motor

[SOURCE: IEC 60050-811:1991, 811.13.03, modified]

3.45
maximum rated safe speed <of a motor>

NgNMax _
maximum speed, at which the motor may be opera

Note 1 to entry:  Operation above the maxim¢

Note 2 to entry: See also Figure 8 and 4.3.3.2

3.46
maximum rated speed <o

NNMax

Note 1 to entry: T| 3\
speed, but with torque lo

minimum sp
Nutin | | . .
minimum allowed spéed of the motor, at which the motor is able to continuously deliver torque,
without overheating the motor

Note 1 to entry: See also Figure 8 and 4.3.3.2.

Note 2 to entry: Operating at minimum speed may also include operation with reduced torque.

3.48
minimum rated speed <of a motor>

NNMin
minimum allowed speed, at which the motor is able to continuously deliver rated torque,
without overheating the motor

Note 1 to entry: See also Figure 8 and 4.3.3.2.
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3.49

rated speed <of a motor>

NN

maximum speed, at which the motor is able to continuously deliver rated torque (My), at rated
output voltage (Uyn1/Uan1)s current (Ion/Ian) @nd frequency (fyn/fan) conditions

Note 1 to entry: See also Figure 8 and 4.3.3.2.

3.50
electric motor
electric machine intended to transform electric energy into mechanical energy

Note 1 to entry: For the purposes of this standard, the motor includes all sensors whichrareumounted on it and

which are relevant for supporting the operating mode and interacting with a CDM.

3.51
Original Equipment Manufacturer
OEM
entity which designs and manufactures series of machines, pa
one or more PDSs

pcorporating

Note 1 to entry:  This note applies to the French language only.

3.52

output current <BDM>
I

a
r.m.s. value of the current at the motor

3.53
rated output current <BD//

IaN )
maximum r.m.s. value|¢

continuously without e

3.54

output current <CO?

Ip

r.m.s. value of+t 3 or side of the CDM

3.55

rated ou

IAN . . . .
maximum r.m.s. of the current at the motor side of the CDM which can be supplied

continuously without’exceeding established limitations, under rated operating conditions

3.56
output frequency <BDM>

/e

a
fundamental frequency at the motor side of the BDM

Note 1 to entry: The frequency is usually specified as the operating range by the manufacturer.

3.57
rated output frequency <BDM>
faN

range of fundamental frequency at the motor side of the BDM
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3.58
output frequency <CDM>
Ia

fundamental frequency at the motor side of the CDM

Note 1 to entry: The frequency is usually specified as the operating range by the manufacturer.

3.59
rated output frequency <CDM>

/AN
range of fundamental frequency at the motor side of the CDM

3.60
output voltage <BDM>
U.

al

3.61
rated output voltage <BDM>

Uan1
r.m.s. value of the rated fundamental voltage at the

3.62
output voltage <CDM>
Un1
r.m.s. value of the rated fundamental voltg

de of the CDM

3.63
rated output voltage <C

UaN1
r.m.s. value of the rated - v 2 motor side of the CDM

3.64 9
output active powey

Pa
power determined 3 af components of voltage and current at the motor side of
the BDM

3.65
rated outp

PaN
rated power determ

side of the BDM

éd by the fundamental components of voltage and current at the motor

3.66

output active power <CDM>

P

power determined by the fundamental components of voltage and current at the motor side of
the CDM

3.67

rated output active power <CDM>

PaN

rated power determined by the fundamental components of voltage and current at the motor
side of the CDM
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3.68

output apparent power <BDM>

Sa

power determined by the r.m.s values of voltage and current at the motor side of the BDM

3.69
rated output apparent power <BDM>

SaN
rated power determined by the r.m.s values of voltage and current at the motor side of the

BDM

3.70
output apparent power <CDM>

Sa

power determined by the r.m.s values of voltage and current at the 0 DM

3.7
rated output apparent power <CDM>

SAN
rated power determined by the r.m.s values of voltage

CDM

motor side of the

3.72
output power <PDS>

peed at the motor shaft

3.73

rated output power <PDS

PSN .

rated (mechnical) pow the torque and speed at the motor shaft
3.74

output overload cag

maximum output/cb be supplied, for a specified period of time, without
exceeding est shder prescribed operating conditions

3.75

port

access to a~devis ork where electromagnetic energy or signals may be supplied or

received or where the\device or network variables may be observed or measured

3.76
port for process measurement and control
input/output (1/0) port for conductor or cable which connects the process to the PDS

3.77
power port
port which connects the PDS to the power supply which also feeds other equipment

3.78
power interface
connections needed for the distribution of electrical power within the PDS
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3.79

power drive system

PDS

system consisting of one or more complete drive module(s) (CDM) and a motor or motors; any
sensors which are mechanically coupled to the motfor shaft are also part of the PDS, however
the driven equipment is not included

SEE: Figure 2.

Note 1 to entry: This note applies to the French language only.

@%
S
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Point of common coupling (PCC)
Main power supply l~

\ In-plant point of coupling (IPC)

I

e | { UN, Iin N, PN I
Power drive system (PDS) i

F———— i m i m 1 I' [ supply terminals of the
Complete drive module (CDM)i CDM/PDS

{ Uan1, IaN, faN, SaN, / PaN

motor side of the
BDM

(an)

Output
transformer
(optional)

{ Uant, Ian, fan, San/Pan

motor side of the
CDM

(an)

|
|
L Harmonic i !'| (nstallation side, (n)
L filter A
. [ -
Har_monlc | ! (optional) I
filter <
L Input
| i transformer Earth detector
I i (optional) (Optional)
I .
S \
Auxiliary ! | A
power supply ! | ] ! :
1 : | : o JE T : l\)UvN, IvN»ﬁ/N: PuN I
P! P C°2g’§t'}t§,§ 1" Nstpply terminals of the
‘ o i BDM
I ! — N
P! J< >:< | Rectifier & (valve side, v)
| N g ¥
i L /\32 i
| ! i
| i I I i |
| I | link I |
oper 111 .= L& NN D ol I
control i | r i |
. ! | I
equmenti ! . | Dynamic ! i
i I ; brake | i
L Y, : L
. I er . 'I | I
b
| .
[
Cooling fan ! :
for converter P! i
i
[
[
[
[
[
[
[
t
[
[
[
I

{ MN, NN, Nmin, Nsmax, Ps

D_riven motor shaft
equipment
(s)
IEC
Figure 2 — Example of a power drive system
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3.80
power factor
A
under periodic conditions, ratio of the absolute value of the active power P to the apparent
power §

i

A=t
S

[SOURCE: IEC 60050-131:2002, 131.11.46, modified — Note is deleted.]

3.81

product packaging
temporary protection of the BDM/CDM/PDS or part of it during std
transport routes

3.82

torque <of a motor>
M

twisting moment of force with respect to the longitudjnal axis okthe™g

[SOURCE: IEC 60050-113:2011, 113.03.%

3.83
rated torque <of a motor>
My

3.84
rectifier
electric energy co

3.85
regeneration
temporary process ®
electrical energy

converting the mechanical energy at the motor shaft of the PDS to

3.86

routine test

test to which each individual device is subjected during or after manufacture to ascertain
whether it complies with certain criteria

[SOURCE: IEC 60050-811:1991, 811.10.05]

3.87
sample test
test on a number of devices taken at random from a batch

[SOURCE: IEC 60050-811:1991, 811.10.06 modified — Sampling test changed to sample test
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3.88
shipping packaging
temporary protection to prevent damage during worldwide air, sea and land transportation

Note 1 to entry: Shipping packaging can be realized as product specific transport packaging or as a product
packaging with additional transport packaging.

3.89

short circuit ratio

Rsc . . .

ratio of the short-circuit power of the source at the point of common coupling (PCC) to the
rated apparent power of the BDM/CDM/PDS

3.90

signal interface
input/output (I1/0) connection for a line connecting the basic drive
module (BDM/CDM) to another part of the PDS

ete drive

3.91
special test
test in addition to type test and routine tests, made eithe
or according to an agreement between the
representative

he manufacturer
e customer or his

3.92

stimulus
change, variation or fluctuation of param
behavior of the PDS

y cause deviation of performance or

Note 1 to entry: Examples of ¢, load of PDS, input voltage or temperature.

3.93

system integrato

entity with respit te system of the application incorporating one or
more PDSs

3.94

two quadra
converter ope
operatiofr'i

SEE: Figure

3.95

type test

test of one or more devices made to a certain design to show that the design meets certain
specifications

[SOURCE: IEC 60050-811:1991, 811.10.04]

3.96
witness test
tests performed in the presence of the customer or the representative of the customer
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One
quadrant

Two
quadrants

Figure 3 — Operating quadrants

4 Ratings and specifications for the act of installing, commissioning and
operation

4.1 General

The requirements in 4.3 to 4.13 provide a list of requirements relevant for the specification of

a BDM/CDM/PDS. More severe requirements might be specified if considered rele

considered application. mﬁ&’htments
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A BDM/CDM/PDS is typically used for a specific application in a specific environment under
specific conditions, in which the product has to operate, be transported or stored. These
conditions include, but are not limited to the electrical, electro-magnetic, mechanical, thermal,
and chemical environment as well as requirements on the functionality, safety and functional
safety. These conditions are known by the customer or product standard committees using
this document as a reference document and will need to be specified.

The manufacturer of the BDM/CDM/PDS shall specify which requirements of IEC 61800-2
apply to his equipment.

In order to ensure consistency and avoid conflicting requirements across the IEC 61800
series, some of the subclauses in 4.3 to 4.13 refer directly to other parts of the IEC 61800
series.

4.2 BDMICDMIPDS characteristics and topology

4.2.1 General

¢ ) \on characteristics
and topology for PDS’s. The information in these clauses )\ he construed as
requirements.

4.2.2 BDM/CDM/PDS characteristics

A.C. PDS’s are a type of electronit - i ipment, which provide speed,
current or torque control for a.c. electic m 3 . induction motfors dominate

Therefore the use of a.c. PAS’s with other e a.cvfmotors will increase. The use of CDM
with permanent magnet ( 9 - ed a significant level.

Some significant chars it ' e BDM/CDMIPDS’s include the following.

e BDM/CDMIP ilable with output power ranging from 0,2 kW to
several thousand

g designed to receive d.c. power from a port connecting d.c.
linksSaf more t PDS. Many PDS’s may receive power from both an a.c. supply and

of the power provided to the motor.

e The most common BDM/CDM/PDS’s are designed to control 3 phase induction motors
with voltage ratings such as 240 V, 400 V, 480 V, 600 V, and 690 V.

e Some BDM/CDM/PDS’s are designed for use with stepper, or switched reluctance motors.
e Many BDM/CDM/PDS’s are designed for use with permanent magnet motors.

o Energy efficiency of the typical a.c. BDM/CDM is typically very high In general it is
beneficial to reduce energy lost to heating effects in order to minimize size and operating
cost.

e Most a.c.. PDS’s return power from the motor to the d.c. link during periods when the
motor operates as a generator (operation in Il and IV quadrants). (see Figure 3)

e Many a.c. PDS’s are provided with a dynamic brake (also called “chopper brake” or “brake
chopper”) in order to manage power returned from the motor to the d.c. link during periods
when the motor operates as a generator.
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e Regenerative PDS’s are designed to return power from the d.c. link of the
BDM/CDMIPDS’s to the a.c. supply. In some implementations, power conversion from the
d.c. link to the a.c. supply may be accomplished in a subsystem separate from the
BDM/CDMIPDS.

e BDMI/ICDMIPDS’s for use with a.c. induction motors are available with different control
algorithms which optimize cost, and speed/torque regulation for different applications.
Examples include

— volts/hertz control,

— sensorless vector control,

— flux vector control,

— sensorless flux vector control,

— field oriented control,

— sensorless field oriented control.

4.2.3 Basic topology for BDM/ICDMIPDS’s

inverter typically uses PWM (Pulse
control of motor speed and torque.

The d.c. link port a
or with a dynami
it is possible to

mains.

The d.c. link~onhection~should be designed and protected well. In poorly designed d.c. link
systems it is possible)for a low power CDM to feed a high power CDM. This may lead to
destruction of the |IoWw power CDM. Also, if no suitable protection of the d.c. link connection
has been provided, e.g. by fuses, fault conditions can lead to the destruction of one or more
units connected to the common d.c. link.
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Converter DC link Inverter
(supply-side converter) capacitance (motor side converter)

/

\ A\
N +1 | J
2 I .
1
| 1
AC ]
1 AC
POWER |
| |
| 1
1
[ ] DC LINK PORT

Connection to d.c. link of othé

or to dynamic bra
IEC

BDM/CDM/PDS’s with common d.c.<li 2 & c@st ycted without a supply-side
converter. These PDS’s are intended f 3 ith other power conversion units. In

e BDM/CDM/PDS(s) wit
o dedicated supply-side

o dedicated dynamicll fqure).
A PDS with a d.c<§ ilNFigure 5 below.
Inverter

capacitance (motor side converter)

v
| /

+ I ! i

DC | 1
POWER ' AC
soume“ ! : —] ﬁ MOTOR

1

1
! :
' :

IEC

Figure 5 — Common d.c.link BDM/CDMI/PDS

When a BDM/CDMI/PDS operates in quadrants |l and |V, the inertia of the motor and
connected load, or sometimes potential energy in the connected load, results in energy being
generated by the motor and returned through the inverter to the d.c. link port. During these
periods, the energy returned to the d.c link port is often managed using one or more of the

following options: Documents

Document Sharing Hub

Full document details: IEC 61800-2 2015


http://avadocuments2026.com/doc/iec-61800-2-2015
http://avadocuments2026.com/doc/iec-61800-2-2015

-32 - IEC 61800-2:2015 © IEC 2015

e BDMI/ICDMIPDS(s) with d.c. link ports which use(s) energy available from the d.c. link to
power other motors;

e dynamic braking which dissipates excess energy from the d.c. link using resistors
(Figure 6);

e return of energy in the d.c. link to an a.c. power system for use by other loads.

Figure 6 illustrates a BDM/CDM/PDS which incorporates a dynamic brake. Dynamic brakes
are also commonly available as stand-alone units for connection to a d.c. link port.

Converter Brake function
(supply-side converter) (or bus voltage control)
DC link Ir)verter
capacitance / (motor}de conve
"""
+|\\ | ‘
. L

AC
MOTOR

AC
POWER -
SOURCE

converters (KIC’

Additional info t onregarding AIC is available in IEC TS 62578.
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Converter (active infeed
convfei:)tr?tr e(}ﬁ\IdC()AI(:)IrE)a)ctlve DC link Inverter

capacitance (motor side converter)
AC

POWER “ 4
SOURCE

AC
— MOTOR

DC LINK PORT

Connection to d.c. link ports
of other pds’s

Figure 7 — BDM/ICDM/PDS

4.3 Ratings
4.31 General

The input and output ratings shall
requirements in 4.3.2 to 4.3.6 as shown

anufacturer according to the

Table 5 - Ove?ie{ of input and output\ratirigs of the BDM/CDMIPDS

AN

Inputhirﬁi N ~ ) Output ratings
BDM g \ Pbs BDM com PDS
Voltage oltage Vo QW Voltage Voltage

(UVN) Q N (ULN (UaN1) (UAN1) -----
V] AN \/\; v v]

Current rrent \,Qﬁrrent Current Current Torque
(Zyn) (Kn) (1N) (Iyn) (Ian) (My)

[A] - A [A] [A] [A] [N-m]
Pow \ wer Power Power Power Power
(Syn OF Py (Shy O™E(N) (Sinor Pry) (San OF Pay) (San OF Pan) (Psn)
[kVA] or [kW] \[&VA or [kW] [kVA] or [kW] [kVA] or [kW] [kVA] or [kW] [kW]
Frequency Frequency Frequency Frequency Frequency Speed
(on) (in) (fin) (fan) (Fan) (Ny and Nypax )
[Hz] [Hz] [Hz] [Hz] [Hz] [r/min]

NOTE 1 In case no transformer nor other optional device such a filter are installed between mains input (i.e.
CDMIPDS input) and BDM input, the ratings of CDOM/PDS input and those of BDM input are same values, i.e.
U, = Uy @and so on.

NOTE 2 In case no transformer nor other optional device such a filter are installed between BDM output and
motor input (i.e. CDM output), the ratings of CDM output and those of BDM output are same values, i.e. U,y =
Upn1 @nd so on.

NOTE 3 The BDM/CDM output power rating can be provided in either apparent power [kKVA] or active power
[kW]. Apparent power can be calculated using voltage and current.

NOTE 4 The BDM/CDM/PDS current, voltage and frequency ratings can be provided within a range of values.
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4.3.2 Input ratings
4.3.2.1 Input voltages and frequencies

The BDMI/CDMIPDS input voltage and frequency ratings/range shall be specified by the
manufacturer.

Preferred values are listed in Table 6:

Table 6 — Standard voltages as specified in IEC 60038

At 50 Hz At 60 Hz
100 100
110 A(\
115\
120/~ N\
N

ETRNY
220 RN

230 ( O 230

o\

240 & \“/ @ N
380 \ N
400 > “a00”
415 ( ~ X
AN e~ N\ N\ ) O\ w0
N \\/ 460

& - 480

Cg S =
<

A/
>

{

660

DN 600

A\
\ )90 —

X
NOTEN\! Voltage tolerances are provided in IEC 61800-3.

pd

\QO 2 Standard voltages as specified in IEC 60038

For compliance see 5.4.2.4.1

4.3.2.2 Input current
The BDM/CDMIPDS input current rating shall be specified by the manufacturer.

The specified input current includes the current required by the auxiliaries if they are supplied
from the same supply of the BDM/CDM/PDS.

These values shall be stated by the manufacturer.

For compliance see 5.4.2.4.3.
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4.3.3 Output ratings
4.3.3.1 BDM/CDM continuous output ratings

Continuous output ratings shall be stated by the manufacturer and shall be in terms of the

motor output of the BDM/CDM:

e fundamental a.c. voltage (Ugn1/Uan1)s

o rated output current (I;\/I5N); @nd

e output frequency range;

e rated maximum apparent output power (Syn/San) [KVA] or maximum output active power
(Pan/Pan) [KW]

Rating in term of Uyyq Uang @nd I,n/ Ipan allows use of direct meas 7 hQiques and
adequately addresses conductor current capacity.

For compliance see 5.4.2.5.2, 5.4.2.5.3, 5.4.2.5.4.

NOTE When CDM and motor are not provided by the same manufactire
to define proper performance and compatibility of CDM and motor.

an can be exchanged

4.3.3.2 PDS continuous output ratings

Continuous output ratings shall be stafed by anu ac@r and shall be in terms of the

motor shaft of the PDS:

e rated torque (My) [N-m];
o rated speed (Ny) [r/min];

maximum rated speea

Continuous

|
|
| \
| |
| |
| |
|
|
i operating
|
|
|
|
|
|
|
|
|
|

|
|

|

|

!

. |
region }
|

|

|

|

|

|

|

|

0 NMin NNMin NN NNMax
Speed

NSNMax
IEC
Figure 8 — Example of operating region of a PDS

For compliance see 5.4.2.5.2,5.4.2.5.3,5.4.2.5.4
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4.3.3.3 Overcurrent and torque capability

Besides the rated value under continuous load conditions of BDM/CDM/PDS, the
manufacturer may assign additional values of the rated current, each under specified overload
conditions, i.e. a BDM/CDM/PDS equipment may be specified by the manufacturer with
different overload ratings for different types of load. The output overload capability applies to
the rated speed range.

The output overload capability of a BDM/CDM/PDS can be specified as an intermittent load
duty, or as a repetitive load duty. A wider classification, as well as calculation methods, can
be found in IEC TR 61800-6.

NOTE The relationship between the overload currents specified and the torque develgpedby the motor is not
covered by the above, i.e. PDS overload is defined as the overload currents of the BDM/CDM and ™ot as the torque
of the motor.

exceed the rated current. Table 7 and Figure 9 sho
with a 10 min and 60 min. load cycle.

Table 7 — a le e 7
continuous load as nction ofan overload

Overload Reduced continuous load
Amplitude Duration \) Ma 'Mamplitude of Duration
IaM TaM IaR TaR
[p.u. of rated] [m}'n.]\ [p.u. of rated] [min]
1,5 1 0,928 9
1,5 Q 0,989 59
1,25 1 0,968 9
1,25 1 0,995 59
1,1 0,988 9
1,1<\ 1 0,998 59
\A
l . lam
A
: L :
Iam laR
0 R 2 2 : S
5 Ts R !
' ' IEC
Figure 9 — Overload cycle example
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For repetitive load duty, the rated converter output current (I,y4) shall correspond, as a
minimum, to the r.m.s. value of the motor current for a full period of the motor duty cycle and
the output overload capability of the converter shall be adequate for the load duty cycle.

For continuous duty, the rated converter output current (I y4) shall correspond, as a minimum,
to the continuous motor current necessary to supply the specified continuous motor torque. In
the case of intermittent load duty, the overloads shall not cause the converter current to
exceed its overload rating.

For compliance see 5.4.2.5.5

4.3.4 Operating quadrants

4.3.4.1 General

4.3.4.2 Operation in Il and IV quadrants

agescurrent, speed and torque, BDM/CDM protection against motor

NOTE Examples of propert
overload and, outp ci
ed to BDM/ICDMIPDS or motor

pecified to provide further information for specific applications or
ncludes the effect on the mains supply side, inside the BDM/CDM/PDS
the motor.

considerations:
as well as the effe

For compliance see 5.4.2.8.2, 5.4.2.8.3, 5.4.2.8.4,5.4.2.8.5

4.3.6.2 Transformers

Power transformers may be used on the mains as well on the motor side of the
BDMICDMIPDS as step-up or step-down transformers.

The IEC 61378 series provide specifications for the design of these transformers.

IEC 61800-4 provides further information about the use of transformers in BDM/CDM/PDS
installations.
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4.4 Performance
4.4.1 Operational
4411 General

The ratings of included features shall be specified by the manufacturer. One or more of the
following features can be included:

o timed acceleration/ deceleration;

e dynamic braking;

e reversing;

e regeneration;

e line filtering;

e input/output data processing (analog/digital);

e automatic restart;

e d.c. braking.

4.41.2 Steady state performance
4.4.1.2.1 General

The control system is in a steady stat
constant for more than three times the
variables have been constant for more
equipment (E.g. the thermal time constant

e longest time constant of the
ensor). Steady state performance for

of the™s
<

is the total excursion of the directly controlled variable
under steady state conditions as a result of changes in
ons within their specified ranges.

e as an absolute number for variables which have no readily definable base, such as
position.

The signal representing the directly controlled variable should be filtered, e.g. by a first order

low-pass filter with a 100 ms time constant, in order to remove noise and ripple from the
signal.

NOTE The deviation band cannot be used to specify items which are not related with the steady state control
performance (e.g. torque pulsation, or the speed ripple caused by load torque or motor torque pulsation).
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Directly A

controlled Average value of the directly

variable controlled variable Deviation band
-

)

e Ideal
\\ value —

IEC
4.4.1.23 Selection o
The steady state perfq ¢ control system shall be described by a number,
selected from T@
The range of variahles towwh , xiation band applies shall be specified (see Figure 10).

Takle aximum deviation bands (percent)

| +20 N\ |\§ \i\ J_r\/ | +1 | +0,5 | 0,2 | +0,1 | +0,05 | +0,02 | +0,01 |

EXAMPLE: A PDS a B0 Hz — 1 780 r/min motor that is fed by a frequency converter. The maximum speed of
the PDS is 2 000 r/min and the specified deviation band for the speed control is £0,5 %. Operating conditions are,
speed range: 0 to 2 000 r/min; load torque range: zero to rated torque. Service conditions, ambient temperature
range: 5 °C to 40 °C.

Thus the deviation of the actual speed from the ideal value (speed reference) is:
+0,5 % of 2 000 r/min = £10 r/min
when the value of the speed reference, load torque and ambient temperature are within their specified ranges.

E.g. if the speed reference is 1 200 r/min, the actual speed of the motor will be 1200 r/min = 10 r/min, that is
between 1 190 r/min and 1 210 r/min.

4.41.2.4 Service deviation band - limits

The specified service deviation band (selected from Table 8) shall not be exceeded under any
combination of applicable service conditions at any time during any 1 h interval following a
warm-up period as specified by the manufacturer, with the operating variables held constant

during the observation. Documents
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4.41.2.5 Operating deviation band — limits

The operating deviation band of the directly controlled variable (selected from Table 8) shall
not be exceeded for the range of the operating variable indicated. The service conditions shall
be held constant during the observation.

When required by the application, the performance information should also include data on
the steady state relationship of the directly controlled variable to the reference. This aspect of
performance is not included in the above discussion of operating or service deviation bands.

4.4.1.2.6 Resolution

The resolution represents the minimum obtainable variation of the contrg
be represented by an absolute value or a percentage of the maximum

ariable. It may

4.41.3 Dynamic performance
4.4.1.31 General

The BDM/CDMIPDS shall be provided with either a current e seleration.

For compliance see 5.4.2.10.2, 5.4.2. »4.2.11 and 5.4.2.12

4.4.1.3.2 Time responses
4.4.1.3.21 General

urve resulting from the application of a
ce conditions.

Time response repres
specified input, under s

The PDS shall
operating and ser
e maximum raté
e no load;

e rated

ambient tem erat re being within service conditions.

The output curve may contain a significant amount of ripple, e.g. due to the operation of the
power semiconductor devices in the BDM. The average curve shall be used in the
determination of the time response, see Figure 11. Typical time responses for a PDS are the
time responses following a step change of speed reference, current reference or torque
reference, see Figure 11, and the time response following a change in the load torque, see
Figure 12. For specification purposes, the load torque of the driven equipment shall be
assumed to increase linearly from zero to a specified torque (or decrease from a specified
torque to zero) within 100 ms, without overshoot.

4.41.3.2.2 Response time

The response time is the time required, following the initiation of a specified stimulus to a
system, for an output going in the direction of the necessary corrective action to first reach a
specified value.

The specified value for a time response following a step change of reference input, see

Figure 11, shall be the initial average value plus 90 % of the steady state lncraﬁﬁuments

Document Sharing Hub

Full document details: IEC 61800-2 2015


http://avadocuments2026.com/doc/iec-61800-2-2015
http://avadocuments2026.com/doc/iec-61800-2-2015

IEC 61800-2:2015 © IEC 2015 -41 -

transient overshoot shall be equal or less than 10 % of the steady state increment. For a time
response following a change in an operating variable, Figure 12, the specified value shall be
the final average value plus 10 % of the maximum transient deviation.

441323 Rise time

The rise time is the time required for the output of a control system to make the change from
a small specified percentage of the steady-state increment to a large specified percentage of
the steady-state increment, either before overshoot or in the absence of overshoot (see
Figure 12).

The small specified percentage shall be 10 %, the large specified percentage shall be 90 %
and the transient overshoot shall be equal or less than 10 % of the stead ate increment. If
the term "rise time" is unqualified, response to a step change is und Otherwise the
pattern and magnitude of the stimulus should be specified.

4.4.1.3.2.4 Settling time

The settling time is the time required, following the initiati [ timulus to a
system, for a specified variable to enter and remain withi S
on its final average value.

an operating variable, see Figure 12
transient deviation.
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A,
Variable
Average curve
Steady state
Actual curve deviation band
) containing Specified band ®

Transient  System ripple (+ 2 % of steady

overshoot  overshoot state increment)
Final ideal value = - Final

_______ = A S === = - average
Specified value (90 %) — = I=TA Y\ LAY value
Large specified —
percentage (90 %) & !
Transient Stehdy state
deviation oati Steady state
Small specified grement
percentage (10 %) _
® System
Initial ideal value — deviation /\ me
Initial average ﬁ -
I
value Rise \ t
time

Response time
C

Settling ti%

Transmission

time
Initip
IEC
Figur Wwing a step change of reference input
operating variables
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Variable

Initial
Value

Specified
value

4.4.1.3.2.6

Dynamic de
the refere
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deviation band

Ideal value

# Final average
( value

Average curve
Steady state
Specified
Transient System band
overshoot  overshoot
/ I
L ]
System Transient
deviation | deviation
Maximum
transient
Response time deviation
) SR
Setting time

»

@Tme t

@ response following a change
siable — no reference change

-

n between the reference (ideal value) and actual value when
cified rate (see Figure 13).
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Variable A
average
value
)
Dynamic ‘P
deviation Average actual value
Ideal value
Initial average s
value

Figure 13 — Time response following a refg

4.4.1.3.3 Frequency response of

4.4.1.3.31 Frequency analysis

Frequency response represents the (amplitude

between the controlled variable and the oi S
i ists S

frequency when the feedhackJoop(ifN{ e
NOTE 1 It is possible to uge wulti-frequency s¢i Qi instead of the sinusoidal variable frequency stimulus

when the frequency response is nalyzer.
NOTE 2 ltis comm@

amplification) and phase difference
mulus as a function of the stimulus

F
= 20log,, (72] dB ()
1

where F,/4
-3 dB.

io and G is the gain. E.g. if the amplitude ratio is 0,708, the gain is approximately

4.4.1.3.3.2 o] bandwidth

The control bandwidth is the frequency interval where both the amplification (gain) and phase
difference of the frequency response with the reference variable as a stimulus remain within
specified bands centered on 0 dB and 0° values, respectively, see Figure 14. The specified
bands shall be £3 dB and +90°.
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Gain
Specified
band
Y
0 dB /\ deal .
T value
Fr Jgﬁby
A Specified
Phase band
difference

y () A
RN
0 Q value ~

[\/\ W%
G

Frequency (f)

IEC

4.41.3.3.3 Disturbance sensitivity

The disturbance sensitivity is the frequency response amplification when the stimulus is a
specified operating variable. Typical example is the sensitivity of the motor speed for
pulsating load torque.

NOTE The sensitivity can be expressed in dB only when both the controlled variable amplitude and the stimulus
amplitude are expressed in per unit (p.u.).

4.41.4 Dynamic braking
4.41.41 General

Dynamic braking refers to the addition of dissipative elements (resistors) to allow faster
electrical braking of the machine. Dynamic braking here is considered to apply only to the use
of a resistor across the d.c. link of BDM/CDM/PDS. This requires maintained copirol of the
inverter. It is not necessarily the only or best method of emergency stopping. ocuments
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4.41.4.2 Dynamic braking (stop)
When dynamic braking (stop) is provided:

a) the converter shall be capable of braking a load at a current depending on converter
rating;

b) PDS’s with large variable inertia of the driven equipment (such as winders) shall be
capable of braking the maximum stored energy. With the dynamic braking resistor initially
at ambient temperature, the energy rating shall be adequate to allow stopping the drive
system once from any operating speed. In this case, the inertia of the driven equipment
shall be provided by the customer.

4.41.4.3 Dynamic braking (slowdown)
When dynamic braking (slowdown) is provided:

a) the resistor shall be capable of absorbing the total stored rotation

with the resistor initially at ambient temperature;
b) the converter shall be capable of handling the a.c. currs
c) the inertia shall be provided by the customer.

441.4.4 D.C. braking

D.C. braking can also be available.

NOTE The available braking torque can decrease~at lo
4.41.5 Other performance requireme

4.4.1.51 General

4.41.5.2  Appli

e torque as afunctiop of speed;

e special mechanical conditions.
4.41.5.3 Supply connection requirements
Supply connection requirements include:

e earthing;
e displacement factor at rated condition;
¢ line side harmonic content;

e maximum symmetrical fault current, short circuit.

NOTE For details, see IEC 61800-3 and IEC 61800-5-1.
4.41.5.4 Rating requirements

Rating requirements include:
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o rated output current (I,\/I5N) (See 4.3.3.1);
o rated output voltage (Uyn1/Uan1) (See 4.3.3.1);

4.4.2 Fault supervision

The BDM/CDM shall provide specified fault indication and response. This may consist of a
common alarm and/or trip signal provided via dry relay contact(s) or static relay(s). The fault
indication is normally activated by one or more of the BDM/CDM faults, which may include but
are not limited to the following:

o external faults;

e output power stage fault;

e instantaneous overcurrent;

e overtemperature (converter);

e loss of cooling air;

e motor overload;

e auxiliary power supply fault;

e supply overvoltage/undervoltage;

e loss of supply phase;

e internal control system fault;

e regulator/power circuit diagnostics;

e current limit or timed acceleration;
e overspeed and loss of speed feedb

e cooling fan failure
4.4.3 Minimum sta
The BDM/CDM/@S
motor rotating o
indication signal "dfi

4.4.4 110 devi

4.4.41

Number and af Q shall be stated by the manufacturer.

Inputs and outputs afe needed for both variables and parameters. They are provided through
analog or digital inputs/outputs using voltage or current. They are also communicated through
serial or parallel links according to various communications standards. Both analog and digital
variables can be manually set by the use of a control panel and can be read on displays.
Variables and parameters are treated in the same manner.

4.4.4.2 Process control interface/port
4.4.4.21 General

The process control interface/port and its performance shall be defined. The following list can
be used for the definitions.

4.4.4.2.2 Analog input

The items specified may include, but are not limited to, the following:

— number of analog inputs; Documents

Document Sharing Hub

Full document details: IEC 61800-2 2015


http://avadocuments2026.com/doc/iec-61800-2-2015
http://avadocuments2026.com/doc/iec-61800-2-2015

- 48 — IEC 61800-2:2015 © IEC 2015

type of analog input:

e single-ended voltage input,

o differential voltage input,

e current loop input;

isolation voltage level of the input;

input voltage or current range depending on the input type;
input impedance;

time constant or bandwidth of the hardware low-pass filter;
gain and offset errors;

resolution of the A/D converter;

sampling interval of the A/D converter.

4.4.4.2.3 Analog output

The items specified may include, but are not limited to, the follo

number of analog outputs;

type of analog output:

e single-ended voltage output,
e differential voltage output,

e current loop output;

isolation voltage level of the output

— output voltage or curre ut type;

— maximum load;

— time constant or band -pass filter;

— gain and offs@ro S

— resolution of t .

— conversion inte

4.4.4.2.4

The ite nclude, but are not limited to, the following:

type of digital tp
e relay input,

e opto-coupler input;

isolation voltage level of the input;

rated control voltage and type (a.c. or d.c.);
input resistance;

propagation delay of the input.

4.44.2.5 Digital output

The items specified may include, but are not limited to, the following:

number of digital outputs;
type of digital output:
e relay output of normally open contact, Documents
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