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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ADJUSTABLE SPEED ELECTRICAL POWER DRIVE SYSTEMS -
Part 7-201: Generic interface and use

of profiles for power drive systems —
Profile type 1 specification

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also partlmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

the latter.

5) IEC provides no markiQg proced
equipment decla j
6) All users should e re ! 3

9) Attention is dre the possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

The International Standard IEC 61800-7-201 has been prepared by subcommittee SC 22G:
Adjustable speed electric drive systems incorporating semiconductor power converters, of IEC
technical committee TC 22: Power electronic systems and equipment.

This bilingual version (2013-04) corresponds to the monolingual English version, published in
2007-11.

The text of this standard is based on the following documents:

FDIS Report on voting
22G/184/FDIS 22G/192/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.
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The French version of this standard has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61800 series, under the general title Adjustable speed electrical
power drive systems, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated 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

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
*+ amended.

@%
S
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INTRODUCTION

The IEC 61800 series is intended to provide a common set of specifications for adjustable
speed electrical power drive systems.

IEC 61800-7 describes a generic interface between control systems and power drive systems.
This interface can be embedded in the control system. The control system itself can also be
located in the drive (sometimes known as "smart drive" or "intelligent drive").

A variety of physical interfaces is available (analogue and digital inputs and outputs, serial
and parallel interfaces, fieldbuses and networks). Profiles based on specific physical
interfaces are already defined for some application areas (e.g. motion control) and some
device classes (e.g. standard drives, positioner). The implementations he associated
drivers and application programmers interfaces are proprietary and vags

IEC 61800-7 provides a way to access functions and data ofa d ' is independent of the
used drive profile and communication interface. The gbjectiveN
generic functions and objects suitable to be mapps ommunication interfaces.
This makes it possible to provide common imple ' i

— The seleo drives doe
For a control de e/ /

— Only one understandable way of modeling

— Independent of bus technology

Much effort is needed to design a motion control application with several different drives and
a specific control system. The tasks to implement the system software and to understand the
functional description of the individual components may exhaust the project resources. In
some cases, the drives do not share the same physical interface. Some control devices just
support a single interface which will not be supported by a specific drive. On the other hand,
the functions and data structures are specified with incompatibilities. It is up to the systems
integrator to write interfaces to the application software to handle that which should not be his
responsibility.

Some applications need device exchangeability or integration of new devices in an existing

configuration. They are faced with different incompatible solutions. The efforts to adopt a

solution to a drive profile and to manufacturer specific extensions may be unacceptable. This

will reduce the degree of freedom to select a device best suited for this application to the

selection of the unit which will be available for a specific physical interface and s r

the controller. Lboaéeﬁments
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IEC 61800-7-1 is divided into a generic part and several annexes as shown in Figure 1. The
drive profile types for CiA 4021, CIP MotionTM2, PROFIdrive3 and SERCOS Interface™4 are
mapped to the generic interface in the corresponding annex. The annexes have been
submitted by open international network or fieldbus organizations which are responsible for
the content of the related annex and use of the related trademarks.

This part of IEC 61800-7 specifies the profile type 1 (CiA 402).

The profile types 2, 3 and 4 are specified in IEC 61800-7-202, IEC 61800-7-203 and
IEC 61800-7-204.

IEC 61800-7-301, IEC 61800-7-302, IEC 61800-7-303 and IEC 61800-7-304 specify how the
profile types 1, 2, 3 and 4 are mapped to different network technologies (such as CANopen5,
EtherCATTM6,  Ethernet PowerlinkT™7,  DeviceNet™8  ControlNetT™M erNet/IPTM10,
PROFIBUS 11, PROFINET12 and SERCOS Interface).

1 CiA 402 is a trade name of CAN in Automation, e.V. This information is giw ence of users of
this International Standard and does not constitute an endorsement by IEC o slder or any of
its products. Compliance to this profile does not require use of the trade

2 CIP Motion™ is a trade name of Open DeviceNet Vendor Associatiqn, | ion is given for the
convenience of users of this International Standard and doe ement by IEC of the

trademark holder or any of its products. Compliance to this pfofile does _not\equire\use of the trade name CIP
Motion™. Use of the trade name CIP Motion™ requires permissigh of Opeq DeviceNet Vendor Association, Inc.

for the convenience of users of this International” Standaird and dges not constitute an endorsement by IEC of
its products\ Compliahce tonthisprofile does not require use of the trade name
R e'na

ad e SERCOS and SERCOS interface requires permission

of the trademark holder or any of its products. Compliance to this profile
does ng &€ name Ethernet Powerlink™. Use of the trade name Ethernet Powerlink™

convenience of~ysers of this International Standard and does not constitute an endorsement by IEC of the
trademark holder or gry of its products. Compliance to this profile does not require use of the trade name
DeviceNet™. Use of the trade name DeviceNet™ requires permission of Open DeviceNet Vendor Association,
Inc.

9 ControlNet™ is a trade name of ControlNet International, Ltd. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by IEC of the trademark holder or
any of its products. Compliance to this profile does not require use of the trade name ControlINet™. Use of the
trade name ControlNet™ requires permission of ControlNet International, Ltd.

10 EtherNet/IP™ is a trade name of ControlNet International, Ltd. and Open DeviceNet Vendor Association, Inc.
This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by IEC of the trademark holder or any of its products. Compliance to this profile does not require
use of the trade name EtherNet/IP™. Use of the trade name EtherNet/IP™ requires permission of either
ControlNet International, Ltd. or Open DeviceNet Vendor Association, Inc.

11 PROFIBUS is a trade name of PROFIBUS International. This information is given for the convenience of users
of this International Standard and does not constitute an endorsement by IEC of the trade name holder or any
of its products. Compliance to this profile does not require use of the trade name PROFIBUS. Use of the trade
name PROFIBUS requires permission of PROFIBUS International.

12 PROFINET is a trade name of PROFIBUS International. This information is given for the convenience of users
of this International Standard and does not constitute an endorsement by IEC of the trade name holder or any
of its products. Compliance to this profile does not require use of the trade name PROFINET. Us| t
name PROFINET requires permission of PROFIBUS International. Bﬁ&uments
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IEC 62390
Device profile guideline

IEC 61800 series
Adjustable speed electrical power drive

IEC 61800-7 Generic interface and use of profiles for power drive systems

IEC 61800-7-1 — Interface definition

Generic PDS interface specification

Annex A Annex B Annex C
Mapping of Mapping of Mapping of
Profile type 1 Profile type 2 Profile type 3

(CiA 402) (CIP Motion) (PROFIdrive)

\
IEC 61800-7-200 - Profile specifications \ \\\)
AN

IEC 61800-7-201 IEC 61800-7-202 \I~RC/6>I800-7-204
Profile type 1 Profile type 2 > Profile type 4
(CiA 402) (CIP Motion) (SERCOS)

IEC 61800-7-301 0 7-303 IEC 61800-7-304
Mapping of profile ing of profile Mapping of profile
type 1 to: type 3 to: type 4 to:

e CANopen PROFIBUS e SERCOSI+1I

e EtherCA e PROFINET e SERCOS I

e ETHE o EtherCAT
Powerlin

\>\§9/ Structure of IEC 61800-7
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ADJUSTABLE SPEED ELECTRICAL POWER DRIVE SYSTEMS -
Part 7-201: Generic interface and use

of profiles for power drive systems —
Profile type 1 specification

1 Scope

IEC 61800-7 specifies profiles for Power Drive Systems (PDS) and their(mappi
communication systems by use of a generic interface model.

g to existing

The following referenced documents age~Nindispen e application of this document.
For dated references, only the edition undated references, the latest edition
of the referenced document.(including a

technologies

EN 50325-4,

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1.1
actual value
value of a variable at a given instant

[IEV 351-21-02]

NOTE Actual value or actual variable are used in this part of the IEC 61800-7 series as input data of the
application control program to monitor feedback variables or other process variables of the PDS.

3.1.2

algorithm

completely determined finite sequence of operations by which the values of the output data

can be calculated from the values of the input data Documents
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[IEV 351-21-37)

3.1.3

application

software functional element specific to the solution of a problem in industrial-process
measurement and control

NOTE An application may be distributed among resources, and may communicate with other applications.

[IEC/TR 62390:2005, 3.1.2, modified]

3.14
application mode
type of application that can be requested from a PDS

NOTE The different application modes reflect the control loop for torque control, iQn control

or other applications like homing.

3.1.5
attribute
property or characteristic of an entity

[IEC/TR 62390:2005, 3.1.3]

3.1.6

class

description of a set of objects that 2 amexatiributes, operations, methods,
relationships, and semantics

[ISO/IEC 19501, modified]

3.1.7

commands

set of command m program to the PDS to control the behaviour of
the PDS or functi

NOTE 1 The behavigur ed bykstates gr operating modes.

NOTE 2 The differe be represented by one bit each.

3.1.8

control

purposeful act iMa process to meet specified objectives

[IEV 351-21-29]

3.1.9

control device

physical unit that contains — in a module/subassembly or device — an application program to
control the PDS

3.1.10
data type
set of values together with a set of permitted operations

[ISO/IEC 2382-15:1999, 15.04.01, modified]

3.1.11
device
field device

Documents
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networked independent physical entity of an industrial automation system capable of
performing specified functions in a particular context and delimited by its interfaces

[IEC 61499-1:2005, 3.30, modified]

entity that performs control, actuating and/or sensing functions and interfaces to other such
entities within an automation system

[ISO 15745-1:2003, 3.11]

3.1.12

device profile
representation of a device in terms of its parameters, parameter assemblie
according to a device model that describes the device’s data and bg
through a network

and behaviour
our as viewed

NOTE This is a definition from IEC/TS 61915 which is extended by the addition of\
[IEC/TR 62390:2005, 3.19, modified]

3.1.13
feedback variable

variable which represents a controlled variable and g comparing element

[IEV 351-27-03]

3.1.14

functional element
entity of software or software combin
function of a device

NOTE 1 A functional eleme

NOTE 2 A functiona)/sleme s, Mmade oyt okfunchipn block(s), object(s) or parameter list(s).
[IEC/TR 62390: h

3.1.15
high-level power
main electri

Nt has

drive device

3.1.16
input data

data transferred an external source into a device, resource or functional element

[IEC/TR 62390:2005, 3.1.14]

3.1.17

interface

shared boundary between two entities defined by functional characteristics, signal
characteristics, or other characteristics as appropriate

[IEV 351-21-35, modified]

3.1.18

logical power drive system

model which includes PDS and communication network accessible through the generic PDS
interface

Documents
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3.1.19
low-level power
electrical power supply for the control section of the drive device

3.1.20

model

mathematical or physical representation of a system or a process, based with sufficient
precision upon known laws, identification or specified suppositions

[IEV 351-21-36]

3.1.21

operating mode
characterisation of the way and the extent to which the human operaip enes in the
control equipment

[IEV 351-31-01]

3.1.22

output data
data originating in a device, resource or functional €
external systems

[IEC/TR 62390:2005, 3.1.21]

3.1.23
parameter

data element that represents device infor ion
for example through the network or_a local

NOTE 1 Adapted from IECNS 619

NOTE 2 A parameteprs typ
[IEC/TR 62390:@ 9

be read from or written to a device,

ameter name, data type and access direction.

3.1.24

profile

representatia gce in terms of its parameters, parameter assemblies and
behaviour, tQ a\comwrUnication profile and a device profile

3.1.25
reference variak

input variable to a temparing element in a controlling system which sets the desired value of
the controlled variable and is deducted from the command variable

[IEV 351-27-02]

3.1.26
set-point
value or variable used as output data of the application control program to control the PDS

3.1.27

status

set of information from the PDS to the application control program reflecting the state or mode
of the PDS or a functional element of the PDS

NOTE The different status information may be coded with one bit each.

Documents
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3.1.28

type
hardware or software element which specifies the common attributes shared by all instances
of the type

[IEC/TR 62390:2005, 3.1.25]

3.1.29

use case

class specification of a sequence of actions, including variants, that a system (or other entity)
can perform, interacting with actors of the system

[IEC/TR 62390:2005, 3.1.26]

3.1.30
variable
software entity that may take different values, one at a time

[IEC/TR 62390:2005, 3.1.27]

NOTE The values of a variable as well as of a parameter are usuag e e R data type.

3.2 Abbreviated terms

AC Alternating Current

BL Brush-Less

c Constant

CiA

COB

csp

cst

csv

DC

DIV

FC equency Converter

FE Functional Element

FIFO First In, First Out

FSA Finite State Automaton
hm Homing Mode

HMI Human Machine Interface
I/0 Input/Output

ip Interpolated Position mode
MUL Multiplication

NMT Network Management
PDS Power Drive System Documents
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PM Permanent Magnet
pp Profile Position mode
pv Profile Velocity mode
r Reserved

r.m.s. Root Mean Square
ro Read-Only

rw Read-Write

tq Torque Mode

vl Velocity Mode

4 General

4.1 General considerations

oesera ion. They include profile position mode,

relocity mode, profile torque mode, velocity
synchronous velocity mode, and cyclic

t values and actual values

e Process tata like\targ

These services are defined in the IEC 61800-7-301. The process data are exchanged by real-
time data messages. These messages may be configured by means of configuration services
provided by the communication system.

The communication system shall provide services to transmit and receive communication
objects (COB). The following COBs shall be supported:

e COB for real-time data transmission
e COB for emergency information transmission

e COB for network management purposes
Additionally, the communication system may provide the following COBs:

e COB for configuration data transmission

e COB for synchronisation purposes
e COB for system time distribution Documents
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The COBs are defined in detail in IEC 61800-7-301.

4.3 Object dictionary

All objects in this part of the IEC 61800-7 series are grouped in the object dictionary, and
defined by attributes as defined in EN 50325-4. All objects shall be accessible via the network
in an ordered pre-defined fashion by means of COB for configuration data transmission. Each
object within the dictionary shall be addressed uniquely by using a 16-bit index and an 8-bit
sub-index. The communication-related objects are defined in detail in IEC 61800-7-301.

The standardised device profile area at indices 6000, through 9FFF, shall contain all
application objects common to this device profile specification. The following object indices
shall be reserved for compatibility reasons: 6045,, 6047,, 604D,, 604E,~\604F,, 6052,
6053, 6054,, 6055,, 6056,, 6057,, 6058,, 6059,, 6089,, 608A,, 3

608E,,, 6093, 6094, 6095,, 6096,, 6097, 60A0,, 60A1,, 60A2, , 60F9,,
60FB,,, 6410,, 6504, and 6510,

The objects may be read respectively written via the network. opobjects, up
to 8 axes may be realised. Additionally, it is possible to imp S ice™rofiles (e. g.

profiles may be
implemented instead of one or several axes.

For multi axes devices, the object range 6000, t E
6000, to 67FF,: axis 0
6800, to 6FFF,: axis 1
7000, to 77FFy:  axis 2
7800, to 7FFF,:  axi
8000y, to 87FFy:  axi

8800, to 8FFF;;
9000y, to 97F<;>

9800y, to 9FFF .

The category .and_ entr y—attributes of an object indicate if the object shall be
implemented 8 be implemented (optional).

entry description,_the\access attribute indicating if an application object is read only (ro),
read/write (rw) or write only (wo) or constant (c) is defined. Read only indicates that this shall
not be written via the bus; read/write allows to read and to write this object; and write only
means that this application object shall be not read via the bus.

The PDO mapping attribute shall indicate if this object shall be or may be or shall not be
mapped into COB for real-time data transmission. The detailed definition of these attributes is
given in IEC 61800-7-301.

The default value attribute defines the value of an object with access attribute of the value ‘rw’
and ‘c’ after power-on or application reset.

5 Data types

5.1 Standard data types
The data types used in this profile are listed in Table 1. Documents
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Table 1 — List of used data types

Data type Reference

Unsigned8 EN 50325-4

Unsigned16 EN 50325-4

Unsigned32 EN 50325-4

Integer8 EN 50325-4

Integer16 EN 50325-4

Integer32 EN 50325-4

Visible string EN 50325-4

Time of day EN 50325-4
Interpolated time period See Table 2/\<
Interpolated data configuration See Table< \

vl velocity acceleration/deceleration See W

5.2

Table 2, Table 3, and Table 4 define the records us€d i

Record definitions

Table 2 erp, edrtim
Index | Sub-index Déw\m{tion Data type
0080, 00y, Highes(inde?(—S{ppa‘Q}\ x Unsigneds
% IP,t-eqklé\ ! e\\nits Unsigned8
\interpola o time |nde Integer8
Q wﬁw{ ed data configuration
Indy(\ Description Data type
0081, OOr1 \ng_rp{t index supported Unsigned8
/& \ O\I}\ aximum buffer size Unsigned32
N \th Actual buffer size Unsigned32
QX& (}éh Buffer organisation Unsigned8
\/ 04, Buffer position Unsigned16
05y, Size of data record Unsigned8
06y, Buffer clear Unsigned8

Table 4 — vl velocity acceleration/deceleration

Index | Sub-index Description Data type

0082y, 00y, Highest index supported Unsigned8
01y, Delta speed Unsigned32
02y, Delta time Integer16

C 61800-7 series.
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6 General object definitions

6.1 General

In the following subclauses, the communication parameter objects, the additional identification
and the information objects are defined.

6.2 Communication parameter objects
There are three communication parameter objects that shall be implemented:

e Device type object 1000,
e Error register object 1001,
e Identity object 1018,

object 67FF; + x x 800, with x = int
50325-4.

object description, and Ta 6s

31
Additionakjnformation “Device profile number 0192, (402)
Mogébits\, | > \Type,
MSB \_~ LSB
— Value definition
Mode bits an ional information are defined in IEC 61800-7-301.
Table 5 — Object description
Value
Nadex 1000,
Name Device type
Object Code See EN 50325-4
Data Type See EN 50325-4
Category Mandatory
Documents
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Table 6 — Entry description

Attribute Value
Sub-Index 00y,
Access c
PDO Mapping See |IEC 61800-7-301

Value Range

See value definition

Default Value

Manufacturer-specific

The device-profile specific bit in the error register object (1001,,) shall be
the error code in the Emergency message is defined in this part of the IEC

NOTE The corresponding error code may be read in object 1003, (see EN 50325

6.3

6.3.1 Object 6402,: Motor type

Table 7 ~Value

Additional identification and information objects

sed to indicate that
-7 series.

e device. Table 7
and Table 9 specifies

Value CANopen name Other names
0000y, Non-standard motor \ - \/
0001, Phase modutited'RC fotor\ N
0002y, Frequencp\onNed\bC otor -)
0003, PM/s\yncr(on}(sNR\Q NN\ -
0004, S)&hrgqous AC synchronous sinewave wound field
0005, SWItC|’<d %{{\c/t}& M\/ AC synchronous reluctance switched
0006, W@né\\q |r%4{ct}m\mot} AC asynchronous induction polyphase wound rotor
0007y, \Sq\ﬁ\el &g\uqdu}th motor AC asynchronous induction squirrel cage
0008y\ Stepp¥§(ﬂ \Qr AC synchronous step
0009y \\kkc&s\\ﬁe\p stegper motor -
000A, Smuso\s@lm BL motor AC synchronous sinusoidal PM
000By, Trap dal PM BL motor AC synchronous brushless PM trapezoidal
000C, AC synchronous reluctance sync -
000Dy, DC commutator PM -
000E DC commutator wound field series -
000F, DC commutator wound field shunt -
00104 DC commutator wound field compound | -
0011, to 7FFE,, | reserved -
7FFFy, No motor type assigned -
8000y, to FFFF,, | Manufacturer-specific -
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Table 8 — Object description

Attribute Value
Index 6402y,
Name Motor type
Object Code Variable
Data Type Unsigned16
Category Optional

Table 9 — Entry description

Attribute Value (\\
Sub-Index 00;, ¢\
Access rw \
PDO Mapping | See IEC 61800-7-301 \ \
Value Range See Table 7 & \
Default Value Manufacturer-specific N \

%

6.3.2

This object shall indicate the motor ca
motor manufacturer. If the number is r

(empty string). Table 10 specifies the ob

description.

description

Value

DTN
’N\aqe \K/I}tgr catalogue number
Oéi{eét\Cock\ %able
tha ype > Visible String

\rCatego Optional

Table 11 — Entry description

Attribute Value
Sub-Index 00y,
Access rw
PDO Mapping See IEC 61800-7-301
Value Range Visible String
Default Value Manufacturer-specific

6.3.3  Object 6404,: Motor manufacturer

This object shall indicate the name of the motor manufacturer. If the name is not assigned yet,
this object shall indicate this by /0 (empty string). Table 12 specifies the object description,
and Table 13 specifies the entry description.
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Attribute Value
Index 6404,
Name Motor manufacturer
Object Code Variable
Data Type Visible String
Category Optional

Table 13 — Entry description

Attribute Value (\\
Sub-Index 00, ¢\
Access rw \
PDO Mapping | See IEC 61800-7-301 \ \
Value Range Visible String & \
Default Value Manufacturer-specific N \

6.3.4

This object shall indicate the assigned
not assigned yet, this object shall indj

Object 6405,,: http motor ca

of the.mo

SN

6408, "\~

o<

Dt\}p\m(ﬁr catalogue address

Va@able

N
e S

Visible String

R
Sy

Optional

Table 15 — Entry description

Attribute Value
Sub-Index 00y,
Access rw
PDO Mapping See |IEC 61800-7-301
Value Range Visible String
Default Value Manufacturer-specific

6.3.5

Object 6406,,: Motor calibration date

r catalogue. If the address is

This object shall indicate the assigned date of the last motor inspection. If the date is not
assigned yet, this object shall indicate this by a value of 0. Table 16 specifies the object
description, and Table 17 specifies the entry description.
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Table 16 — Object description

Attribute Value
Index 6406,
Name Motor calibration date
Object Code Variable
Data Type Time of Day
Category Optional

Table 17 — Entry description

Attribute Value (\\

Sub-Index 00;, ¢\

Access rw \

PDO Mapping See IEC 61800-7-301
04 or Time of Day &

Manufacturer-specific

Value Range

Default Value

6.3.6  Object 6407,: Motor service

This object shall indicate the assigned
this object shall indicate this by 0000

sa0m, \
W s}rvice period

Va@able

o<
%N
o e

\fﬁ\w ‘UﬁsignedSZ
\%eg\{ry \/ Optional

Table 19 — Entry description

Attribute Value
Sub-Index 00y,
Access rw
PDO Mapping See |IEC 61800-7-301
Value Range Unsigned32
Default Value Manufacturer-specific

6.3.7

Object 6503,,: Drive catalogue number

This object shall indicate the assigned manufacturer's drive catalogue number (nameplate
number). Table 20 specifies the object description, and Table 21 specifies the entry
description.
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Table 20 — Object description

Attribute Value
Index 6503},
Name Drive catalogue number
Object Code Variable
Data Type Visible String
Category Optional

Table 21 — Entry description

Attribute Value (\\
Sub-Index 00;, ¢\
Access rw \
PDO Mapping | See IEC 61800-7-301 \ \
Value Range No & \
Default Value /0 (empty string) N \

6.3.8  Object 6505,: http drive cat

This object shall indicate the assigned
is not assigned yet, this object shall ingi

Value

6508, "\

ttri
ey 2
Dt\}p\dr@ catalogue address
Varjable

TN

e S

Da\m\w Visible String
\%eg\{ry \/ Optional

Table 23 — Entry description

Attribute

Value

Sub-Index

00,

Access

rw

PDO Mapping

See IEC 61800-7-301

Value Range

No

Default Value

Manufacturer-specific

7 Error codes and error behaviour

71 Error codes

Emergency messages are triggered by internal errors and severe warnings detected within
the drive device. They are defined in detail in the IEC 61800-7-301. They shall conbin the 16-
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bit error code. Error codes from xx00,, to xx7F, are defined in EN 50325-4 or in Table 24.
Error codes between xx80, and xxFF, are used manufacturer-specific.

Table 24 — Error codes

Error code

Meaning

2110y,

Short circuit/earth leakage (input)

2120,

Earth leakage (input)

2121,

Earth leakage phase L1

2122,

Earth leakage phase L2

2123,

Earth leakage phase L3

VAN

2130y,

Short circuit (input)

A

2131,

Short circuit phases L1-L2

AN\

2132,

Short circuit phases L2-L3

\

2133,

Short circuit phases L3-L<

\

2211,

Internal current no.N \

N

\

2212,

Internal curreryrrot‘ﬂ\

N\ A\

2213,

Over-cu rrenﬂn ramp fu}s{ion

>

2214,

Over-current\in %seﬂ\{en&\

2220y,

Cor@uk{s o@ur@nt (d%vicwtefqﬂr;

2221,

C&\kin us over CW']

2222,

Nver urrent no.2

Contiﬁ({

2230,

hort circuit/e&th Ig\a%e (N%s\i}a{ernal)

2240y,

Ear Iékag\eQ\{icg\m@rnw)

2250, [\

N
Short circwew

SN OontiNugus byer current
\

Mtinuous over current no.1

\/\\/Continuous over current no.2

Wt circuit/earth leakage (motor-side)

\ Earth leakage (motor-side)

Earth leakage phase U

Earth leakage phase V

Earth leakage phase W

Short circuit (motor-side)

Short circuit phases U-V

Earth leakage phase V-W

Earth leakage phase W-U

Load level fault (12, thermal state)

Load level warning (I2t, thermal state)

Mains over-voltage

Mains over-voltage phase L1

Mains over-voltage phase L2

Mains over-voltage phase L3

Mains under-voltage

Mains under-voltage phase L1

Mains under-voltage phase L2
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Error code

Meaning

3123,

Mains under-voltage phase L3

3130,

Phase failure

3131,

Phase failure L1

3132,

Phase failure L2

3133,

Phase failure L3

3134,

Phase sequence

3140,

Mains frequency

3141,

Mains frequency too great

3142,

Mains frequency too small

AN

3210,

DC link over-voltage

A

3211,

N\

Over-voltage no. 1

N

3212,

Over voltage no. 2

\

3220,

\

DC link under-voltage

3221,

Under-voltage no. 1<

\
N\

3222,

Under-voltage/m N\

3230,

Load error

A
N\
2

3310,

@)
Outplﬁ\over-volte@e\\// /\ \

3311,

C Quidt vefovolizhe phade b

3312,

XOth\sxer-Magg‘phase/ \%

3313,

( %}ut}N@Nolta e phase W

3320,

Arma\N<re é\rCl}t\

3321,

\( \Qrm}tu‘#e Mt interrupted

3330, |

Fqu circyjt \/

S Sy

A8 N\
N0,

Excess ambient temperature

AN
4920

Too low ambient temperature

KN

Temperature supply air

-

AN
N
>

Temperature air outlet

RO

Excess temperature device

D

Too low temperature device

4300Q>

Temperature drive

43M Excess temperature drive
43204, Too low temperature drive
44004, Temperature supply

4410y, Excess temperature supply
44204, Too low temperature supply
5100, Supply

51104 Supply low voltage

5111y U1 = supply 15V

5112, U2 = supply +24 V

5113 U3 = supply +5 V

5114, U4 = manufacturer-specific
5115, U5 = manufacturer-specific
5116 U6 = manufacturer-specific
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Error code

Meaning

5117,

U7 = manufacturer-specific

5118,

U8 = manufacturer-specific

5119,

U9 = manufacturer-specific

5120,

Supply intermediate circuit

5200,

Control

5210,

Measurement circuit

5220,

Computing circuit

5300,

Operating unit

5400,

Power section

AN

5410,

A

Output stages

5420,

N\

Chopper

N

5430,

\

Input stages

5440,

Contacts

5441,

Contact 1 = manufa@r%&ée\cik

\
N\

5442,

Contact 2 = m}@m{\erﬂ%ﬁc\

5443,

Contact 3 = ﬁan(fé}eture pe\cm’&)

5444,

Contact@\M}éct}ﬁe\r-sNic

5445,

5450,

< \C{)néct\é =(manukacth*e*'-sryeéfic
N

Fuses

5451,

5452,

5453,

5454h/

(\ Wfacturer-specific

S5>manufactu rer-specific

455, N\
5456,

\SX= manufacturer-specific

AN
5480,

\/\

S7 = manufacturer-specific

Sqse)

N

S8 = manufacturer-specific

oy

>

S9 = manufacturer-specific

5

Hardware memory

Ngs5 1, RAM
5520, ROM/EPROM
55307 EEPROM
6010y, Software reset (watchdog)
6301, to 630F, Data record no. 1 to no. 15
6310y Loss of parameters
6320y, Parameter error
71004, Power
71104 Brake chopper
7111y Failure brake chopper
7112y, Over current brake chopper
7113 Protective circuit brake chopper
71204, Motor
7121y Motor blocked
7122y, Motor error or commutation malfunc.
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Error code Meaning
7123}, Motor tilted
72004 Measurement circuit
73004 Sensor
7301y Tacho fault
7302y, Tacho wrong polarity
7303 Resolver 1 fault
7304, Resolver 2 fault
7305, Incremental sensor 1 fault
7306, Incremental sensor 2 fault /\
7307y Incremental sensor 3 fault /\\ ~
7310, Speed AN
7320, Position \
74004, Computation circuit \ \
75004, Communication < \ \ \
7510y, Serial interfaw_\ N\ \
7520y, Serial interfdce r*(6'\? )
76004, Data storage (ex@hg}‘)\// /\ \
8300, Touecoatrd ~ (| N
8311, N Excesstoraus,
8312, ( Dﬁ@uh@@p\
8313, \ Stendstill torque.””
8321y ‘ \( \QSlRﬁ‘C)Ien\\tQIune
8331, | (N ‘Torgue fadi
/%@Qh \ > Veﬁb\ pe>d controller
Wy\ sitit}\controller
89@\6}\ \F{NMng controller
§Q1 1& \/ Following error
< \86\\20 \ S Reference limit
< B»Qoh syn€ controller
Nsbo\h Minding controller
8900% Process data monitoring
SAM Control
F001y, Deceleration
F002y, Sub-synchronous run
FO003}, Stroke operation
F004, Control
FFO00, to FFFF, | Manufacturer-specific

7.2 Error behavior

The communication system may support an object specifying to which network management
state the drive device shall transit, when a communication error or a severe device-internal
error is detected. When the PDS FSA transits into Error state, this shall be regarded as a
severe device-internal failure.
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8 Controlling the power drive system

8.1 General

The PDS FSA is an abstraction to define the behavior of a black box as a control device
experiences the PDS. It defines the application behavior of the PDS. Due to the requirement
that a PDS provides local control even when the communication network is not working
properly, the communication FSA as defined in the communication system mapping
specifications and the PDS FSA are only loosely coupled.

Figure 3 specifies how the PDS may be operated locally or via the network remotely. The PDS
is operated by local signals (not in the scope of this part of IEC 61800) and by the controlword
sent by the control device via the network. The state of the PDS is reported by~the statusword
produced by the drive device. The FSA is also controlled by error detect i

when the drive is in the operation enabled state.

controlwordl l local signaj$

Logithion /

be and local control

8.2 Finite state at

Figure 4 specifies  respect to control of the power electronics as a result of
user comma ; faults.
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Start C

0

Not ready to
switch on

vl 15

Switchon [¢ Fault
» disabled <

P $14
Ready to 13 Fault reaction

10 switchon |*] activp/\

12 v3 Te

Switched on 8l o

16 i 4 T 5 Poweroffor réset
Quick stop Operation [—
active 1 enabled <

The FSA states shall support the fun
pseudo state indicating the start when
the device drive’s application software

Function _F5A states
ﬁltched Operation Quick Fault Fault
on enabled stop reaction
active active

Brake applied, Yes Yes/No Yes/No Yes/No Yes
if present
Low-level Yes Yes Yes Yes Yes
power app)'réﬁ\
High-level Yes Yes Yes Yes Yes/No
power applied
Drive function No Yes Yes Yes No
enabled
Configuration Yes Yes Yes Yes Yes/No Yes/No Yes/No Yes
allowed

If in the quick stop active state the quick stop option code is set to 5, 6, 7 or 8, the drive
device shall not leave this state, but it may transit to the operation enabled state with the
Enable operation command.

The drive device shall support the transitions and actions as given in Table 26. The events
shall initiate the transition. The transition shall be terminated after the action has been
performed.
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Table 26 — Transition events and actions

Transition Event(s) Action(s)

0 Automatic transition after power-on or reset Drive device self-test and/or self initialisation
application shall be performed.

1 Automatic transition Communication shall be activated.

2 Shutdown command from control device or local None
signal

3 Switch on command received from control device | The high-level power shall be switched on, if
or local signal possible.

4 Enable operation command received from control | The drive function shall be enabled and all
device or local signal internal set-points cleareg./\

5 Disable operation command received from control | The drive function shalhge disabl

device or local signal

A (\
6 Shutdown command received from control device | The high-level power'shall be switshed off, if
or local signal possible.
7 Quick stop or disable voltage command from None \ \)
control device or local signal
8 Shutdown command from control device or local | The dri fu%s Wabled and the
signal gh level p halNbe switched off, if possible.

9 Disable voltage command from control device or |ve furction~shalVbe disabled, and the
local signal r\ v?kp r shall’be switched off if possible.

10 Disable voltage or quick stop co anrd frg The(h @e poWwer shall be switched off, if
control device or local signal pos ble

11 Quick stop command from control?&{ce &\%@I\WMp function shall be started.
signal

12 Automatic transition when the qU| Mive function shall be disabled, and the

is completed and gui igh-level power shall be switched off, if possible.
or 4, or disable vo
control device [{depe
code)

13 Fault signal (seg also | 800 -W The configured fault reaction function shall be
executed.

14 Automatlc ansiti \/ The drive function shall be disabled; the high-
level power shall be switched off, if possible.

/\/

stop fuhction

15 Faultres t command f mMI device or local | A reset of the fault condition is carried out, if no
sighal fault exists currently on the drive device; after
leaving the Fault state, the Fault reset bit in the
< controlword shall be cleared by the control
device.
16 e ope t|on command from control device, if | The drive function shall be enabled.

the qui stop option code is 5, 6, 7, or 8

NOTE It is not recommended to support transition 16.

If a state transition is requested, the related actions shall be processed completely before
transitioning to the new state. Example: In operation enabled state, when the disable
operation command is received, the drive device shall stay in the operation enabled state until
the disable operation function (see object 605C,,) is completed.

Drive devices able to control the contactor for the mains may switch the high-level power. If
the high-level power is switched-off, the motor shall be free to rotate if not braked.

Drive function is disabled implies no energy shall be supplied to the motor. Target or set-point
values (e.g. torque, velocity, position) shall be not processed.

Drive function is enabled implies that energy may be supplied to the motor. Target or set-point
values shall be processed. Documents

Document Sharing Hub

Full document details: IEC 61800-7-201 2007


http://avadocuments2026.com/doc/iec-61800-7-201-2007
http://avadocuments2026.com/doc/iec-61800-7-201-2007

-40 - 61800-7-201 © IEC:2007

If a fault is detected in the drive device, there shall be a transition to the fault reaction active
state. In this state, the PDS shall execute a special fault reaction. After the execution of this
fault reaction, the drive device shall switch automatically to the fault state. This state shall
only be left by the fault reset command, but only if the fault is not active any more.

In case of fatal error, the drive device is not longer able to control the motor, so that an
immediate switch-off of the drive device is necessary.

The behaviour of drive disabling, quick stop, halt, and fault reaction functions is configurable
by means of configuration objects defined in 8.4.

NOTE If a brake is present, the high-level power is switched off after a delay time in order to apply the brake.

8.3 Modes of operation

The control device writes to the modes of operation obj e ct the operation
mode. The drive device provides the modes of opers tovhdicate the actual
activated operation mode. Controlword, statusword points_are> used mode-specific
This implies the responsibility of the control dewi id i encies and erroneous

implies no automatic

Therefore, the PDS may limit mode /Switching N or some PDS FSA state(s). Mode
switching may also be limited to the jon; this means it is not possible to
select the operation mode ¥iq the ne

The following modes o ibed inthis part of the IEC 61800-7 series:

e Profile positi@o
e Homing mode

Cyclic sync velotity mode

e Cyclic sync torque mode

With the exception of the ‘Homing mode’, the listed modes of operation deal with set-points.
In addition to this, manufacturer-specific modes of operation may also be implemented. These
are not limited to set-points.

Figure 5 shows the general relations between target, reference, effort, and actual values.
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Cyclic sync target value

Target Reference Effort
values Trajectory | Values | controland | Values
generator power stage

Actual values (sensorless)

Actual values (with sensor)

Figure 5 — Relation between different value paramet

8.4 Detailed object specifications

8.4.1 Object 6040,,: Controlword

15 11 10

ms HEVNTAY:

0 = SWi
me definition
M Ta@&— and coding

\) \B'Qs\rf/the controlword
() d Transitions
= \/Bi{\Y\/Bit3 Bit 2 | Bit 1 | Bit 0

Qhuha@vg \/o/ X 1 1 0 2,6,8
\s@\ch\\n \ 0 0 1 1 1 3

wit\chxon en}b'é 0 ] ] ] ] 3+4
p
OPIRLn (NOTE)

MSB

enable operation; gs = quick stop; ev = enable yolta

E)isar}}g voltage 0 x | x | o | x 7.9,10,12
Quick stop 0 X 1 7,10,11
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4,16
Fault reset A x| x| x| X 15

NOTE Automatic transition to Enable operation state after executing
SWITCHED ON state functionality.

Bits 9, 6, 5, and 4 of the controlword are operation mode specific. The halt function (bit 8)
behaviour is operation mode specific. If the bit is 1, the commanded motion shall be
interrupted, the PDS shall behave as defined in the halt option code. After releasing the halt
function, the commanded motion shall be continued if possible.

The bit 10 is reserved for further use; it shall be set to 0. The bits 11, 12, 13, 14, and 15 are
manufacturer-specific. Documents
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Table 28 specifies the object description, and Table 29 specifies the entry description.

Table 28 — Object description

8.4.2

in Figure 7. The bits 10,
The bit combinations defi

15 14 13 12

Object 6041,: Statusword

Attribute Value
Index 6040,
Name Controlword
Object Code Variable
Data Type Unsigned16
Category Mandatory

Table 29 — Entry description /\

Attribute Value \
Sub-Index 00y, <
Access rw (\\ \\
PDO Mapping See |IEC 61800-7-301 \ \
Value Range See Table 27 / ) >
Default Value Device and oper?@q\@/oc}e/sp?%i\fic

N\

ms ém%}i/a{}\‘\xq\f\}n)s|W|sod|qs|ve|f|oe|so|rtso|

MSB

to switch on

Figure 7 — Value definition

Table 30 — State coding

isabled; gs = quick stop; ve = voltage enabled; f = fault; oe = operation

Statusword

PDS FSA state

xXxx xxxx x0xx 0000,

Not ready to switch on

XXXX XXXX X1xx 0000,

Switch on disabled

xxxx xxxx x01x 0001y,

Ready to switch on

XXxx xxxx x01x 0011y,

Switched on

XXXX Xxxx X01x 0111

Operation enabled

xxxx xxxx x00x 0111y,

Quick stop active

XXXX XXXX X0xx 1111y

Fault reaction active

XXXX xxxx x0xx 1000,

Fault

If bit 4 (voltage enabled) of the statusword is 1, this shall indicate that high voltage is applied

to the PDS.
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If bit 5 (quick stop) of the statusword is 0, this shall indicate that the PDS is reacting on a
quick stop request.

If bit 7 (warning) of the statusword is 1, this shall indicate the presence of a warning
condition. Warning is not an error or fault (examples: temperature limit exceeded, job
refused). The status of the PDS FSA shall not be changed. The cause of the warning may be
given in the fault code parameter object (603F)).

If bit 9 (remote) of the statusword is 1, this shall indicate that the controlword is processed. If
it is 0 (local), this shall indicate that the controlword is not processed. Nevertheless, the PDS
may provide actual values, and the PDS may accept COB for configuration data transmission
for other parameter objects.

specifies the entry description.

ject description

Value

é*{] \S&a/tusword
})Qje\ C}% > Variable
N Data T>R Unsigned16

w Mandatory

Table 32 — Entry description

Attribute Value
Sub-Index 00y,
Access ro
PDO Mapping See IEC 61800-7-301
Value Range See Table 30
Default Value No

8.4.3 Object 603F: Error code

This object shall provide the error code of the last error which occurred in the drive device.
Table 24 specifies the value definition, Table 33 specifies the object description, and Table 34

specifies the entry description. Documents
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NOTE
pre-defined error field (1003},).
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Table 33 — Object description

Attribute Value
Index 603F,,
Name Error code
Object Code Variable
Data Type Unsigned16
Category Optional

Table 34 — Entry description /\

Attribute Value \
Sub-Index 00y, N
Access ro < \ \‘
PDO Mapping | See IEC 61800-7-301 N\ \
Value Range See Table 24 ( m )
Default Value | No AL/ AN\
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In CANopen networks, this object provides the same information as the lower 16-bit of sub-index 01,, of the

occurres: bus-off, heartb
reset communication. Ta

description, and Table

Definition

Mfacturer-specific

0 No action
N\ 1 Fault signal
N

Disable voltage command

Quick stop command

N\{4 to +32 767

reserved

Table 36 — Object description

Attribute Value
Index 6007,
Name Abort connection option code
Object Code Variable
Data Type Integer16
Category Optional

Full document details: IEC 61800-7-201 2007
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Table 37 — Entry description

Attribute Value
Sub-Index 00y,
Access rw

PDO Mapping See IEC 61800-7-301
Value Range See Table 35

Default Value +1

8.45 Object 605A,: Quick stop option code

This object shall indicate what action is performed when the quick stop fungction is executed.
The slow down ramp is the deceleration value of the used mod Nlable 38
specifies the value definition, Table 39 specifies the object descriptign, hle™ vecifies

the entry description.
Table 38 - Value definit%

Value Definition -\
-32 768 to -1 Manufacturer-spe}LQcK S/ N

0 Disapfendrive fungtion, ~ [ () >
+1 SlowNdown“\qn slow dgwn rarap and transit into
Switch Qn Disabted
+2 Slow(down on quick Stop ramp and transit into
Switch On(Disable
3 Slow down on current limit and transit into
N Switci\On Disabled
4 lowndow Me limit and transit into
Switch™Qn Dtsabled
< +5 ow wn\o/n slow down ramp and stay in Quick
/\ StoR Active
FAN
+ Slowy down on quick stop ramp and stay in Quick
Stop Active
+ Slow down on current limit and stay in Quick
Stop Active
\ + Slow down on voltage limit and stay in Quick
Stop Active

+\§to +32 767 |reserved

Table 39 — Object description

Attribute Value
Index 605A,
Name Quick stop option code
Object Code Variable
Data Type Integer16
Category Optional
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Table 40 — Entry description
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Attribute Value
Sub-Index 00y,
Access rw
PDO Mapping See |IEC 61800-7-301
Value Range See Table 38
Default Value +2

8.4.6

This object shall indicate what action is performed if there is a trarsition frors

object description, and Table 43 specifies the entry description,

Object 605B,: Shutdown option code

Table 41 — Value definitidon

Operation
tion value of
pecifies the

Value

Deﬁﬁition

AN
\

-32 768 to -1

Manufacturer-spe}iﬁc& S/ N

0

DisMe&m&tioé(switéh-@e& power
sta

+1

+2 to +32 767

reser&ed (_\

)
Slow down w w down ramp; didable of the
drive fanction

[\/\ Tachription

Rgtribut%

Value

N/

2N

2058 )

Mo

Sh})down option code

e
Ob ct\C\ode

Nriable

\C\{\ta\f\ype ) Integer16
\\C{t‘egoﬁ\ Optional
Table 43 — Entry description
Attribute Value
Sub-Index 00y,
Access rw
PDO Mapping See |IEC 61800-7-301
Value Range See Table 41
Default Value 0

8.4.7

Object 605C,: Disable operation option code

This object shall indicate what action is performed if there is a transition from Operation
Enabled state to Switched on state. The slow down ramp is the deceleration value of the used
mode of operations. Table 44 specifies the value definition, Table 45 specifies the object
description, and Table 46 specifies the entry description.
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Table 44 — Value definition

Value Definition

-32 768 to -1 Manufacturer-specific

0 Disable drive function (switch-off the drive power
stage)
+1 Slow down with slow down ramp; disable of the

drive function

+2 to +32 767 |reserved

Table 45 — Object description

Attribute Value < N
A\
Index 605C,,

Name Disable operation option code /\ \
Object Code Variable NN\

Data Type Integer16 \ \

Category Optional / ) \

AN
Table - E descri ti@

Attribute > V\Iue \/

Sub-Index 00, (

Access ,rw\\ f\\\
PDO Mapping\ [ | See IEC'\§1800-7-304
i NI

\Qefault Valug> \| +1
</ \>

slow down ramp is g
the valug’definition, Table\48 specifies the object description, and Table 49 specifies the entry

Table 47 — Value definition

Value Definition

-32 768 to -1 Manufacturer-specific

0 Reserved

+1 Slow down on slow down ramp and stay in
Operation Enabled

+2 Slow down on quick stop ramp and stay in
Operation Enabled

+3 Slow down on current limit and stay in Operation
Enabled

+4 Slow down on voltage limit and stay in Operation
Enabled

+5to +32 767 | Reserved
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Table 48 — Object description

Attribute Value
Index 605D,
Name Halt option code
Object Code Variable
Data Type Integer16
Category Optional

Table 49 — Entry description

Attribute Value (\\
Sub-Index 00;, ¢\
Access rw \
PDO Mapping | See IEC 61800-7-301 \ \
Value Range See Table 47 & \
Default Value | +1 RN NN

%
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. pexforned\whenfault is detected in the PDS. The

description.

Definition

AN
:
vd

M ufe}}urer-specific

%i}a?\re/drive function, motor is free to rotate

w down on slow down ramp

Slow down on quick stop ramp

Slow down on current limit

Slow down on voltage limit

+§to +32 767

reserved

Table 51 — Object description

Attribute Value
Index 605E,
Name Fault reaction option code
Object Code Variable
Data Type Integer16
Category Optional
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