
 IS/ISO TR 22053 : 2021

                              

मशीनरी की सुरक्षा — सहायक प्रणाली 

की सुरक्षा

Safety of Machinery — Safeguarding 

Supportive System 

ICS 13.110 

© BIS 2024 

© ISO 2021 

भारतीय मानक ब्यरूो 

BUREAU OF INDIAN STANDARDS 

मानक भवन, 9 बहादरु शाह ज़फर मार्ग, नई ददल्ली - 110002 
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 

NEW DELHI - 110002 

www.bis.gov.in     www.standardsbis.in 

July 2024   Price Group 7

भारतीय मानक 

Indian Standard 

http://www.bis.org.in/
http://www.standardsbis.in/
TNMD
Comment on Text
September 2024



Safety of Machinery Sectional Committee, MED 40 

NATIONAL FOREWORD 

This Indian Standard which is identical to ISO/TR 22053 : 2021 ‘Safety of machinery — Safeguarding 
supportive system’ issued by the International Organization for Standardization (ISO) was adopted by 
the Bureau of Indian Standards on recommendation of the Safety of Machinery Sectional Committee 
and approval of the Mechanical Engineering Divisional Council. 

The text of ISO standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following:  

a) Wherever the words ‘International Standard’ appears referring to this standard, they should be
read as ‘Indian Standard’; and

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice
is to use a point (.) as the decimal marker.

In this adopted standard, reference appears to certain International Standards for which 
Indian Standards also exist. The corresponding Indian Standards, which are to be substituted in their 
respective places, are listed below along with their degree of equivalence for the editions indicated: 

International Standard Corresponding Indian Standard Degree of Equivalence 

ISO 12100 : 2010 Safety of 
machinery — General principles for 
design — Risk assessment and risk 
reduction 

IS 16819 : 2018/ISO 12100 : 2010 
Safety of machinery — General 
principles for design — Risk 
assessment and risk reduction 

Identical 

The Committee has reviewed the provision of the following International Standard referred in this 
adopted standard and has decided that it is acceptable for use in conjunction with this standard: 

International Standard Title 

ISO 11161 : 2007 Safety of machinery — Integrated manufacturing systems — Basic 
requirements 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number 
of significant places retained in the rounded-off value should be the same as that of the specified 
value in this standard. 
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Introduction

This document was developed to provide information about systems incorporating measures that can 
be introduced into machinery, especially in IMS for reducing risks based on human factors.

Due to lack of human attentiveness during any task performed in a hazard zone (for example, 
inspections, maintenance or set-up), safeguarding supportive systems can be used as a technical 
measure to minimize the probability of dangerous human errors occurring.

iv

IS/ISO TR 22053 : 2021



 

1 Scope

This document provides guidance for the design and integration of a safeguarding supportive system 
(SSS) which is intended to include a mode selection as part of an SRP/CS or to add a layer of personnel 
authentication and authorization to an IMS designed according to ISO 11161.

This document is meant to be used in conjunction with ISO 11161.

This document is applicable to the SSS but does not address personnel qualification and competency.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 11161:2007, Safety of machinery — Integrated manufacturing systems — Basic requirements

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

3	 Terms	and	definitions

For the purposes of this document, the terms and definitions given in ISO 11161, ISO 12100 and the 
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https:// www .iso .org/ obp

— IEC Electropedia: available at http:// www .electropedia .org/ 

3.1
safeguarding supportive system
SSS
complementary risk reduction/protective measure to enable mode selection by the use of authentication 
(3.5) means

3.2
identification	element
device used in the safeguarding supportive system (3.1), referring to all logic units and their peripheral 
equipment, but excluding the credential database

Note 1 to entry: Examples include readers, key switches, cameras, HMI's, industrial PLCs.

3.3
control zone
identified portion of an IMS coordinated by the control system

[SOURCE: ANSI B11.20-2017, 3.39.1]
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3.4
qualified	personnel
individual(s) who, as a result of training and experience, understands and demonstrates competence 
with the design, construction, operation or maintenance of the machine and the associated hazards

[SOURCE: ANSI B11.0-2020, 3.68]

3.5
authentication
verification of the identity of a user, process, or device, often as a prerequisite to allowing access to 
resources in an information system

[SOURCE: ISO/TR 22100-4:2018, 3.3, modified — In the definition, "verifying" has been changed to 
"verification of".]

3.6
authorization
right or permission that is granted to a system entity to access a system resource

[SOURCE: ISO/TR 22100-4:2018, 3.4]

3.7
authorized personnel
qualified personnel identified by the user (employer) or supplier to perform a specific task

[SOURCE: ANSI B11.0-2020, 3.7]

4 Symbols and abbreviated terms

HMI human–machine interface

ID identification

IMS integrated manufacturing system

PLC programmable logic controller

RF radio frequency

RFID radio frequency identification

SPE sensitive protective equipment

SRP/CS safety-related parts of a control system

5 Safeguarding supportive system

5.1 General

A safeguarding supportive system is used in conjunction with, and not in place of, guards and protective 
devices.

A safeguarding supportive system enables a requested mode when the authorization matches the 
requirements for the task to be performed.

The safeguarding supportive system affects all modes of operation requiring tasks in hazard zones 
including, for example, adjusting, set-up, teaching and troubleshooting. Accordingly, the safeguarding 
supportive system functions are based on modes of operation of the IMS described in ISO 11161:2007, 
5.1.3, 8.2.2, and 8.4, and ISO 12100:2010, 6.2.11.9.
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Figure 1 shows a concept of the implementation of an SSS.

NOTE Details on SRP/CS are dealt with in ISO 13849-1. Details on IMS are given in ISO 11161.

Figure 1 — Concept of the implementation of a SSS

5.2 Description of safeguarding supportive system

Safeguarding supportive systems (SSS) provide the following functions:

a) identification of authorized personnel;

b) check that the authorization for the selected task matches with the personnel identified;

c) information of the user about the task(s) authorized;

d) enabling of the operating mode corresponding to the selected task(s);

e) indication of the zones to be accessed by the authorized personnel.

The SSS is an additional layer which provides input(s) to the logic unit of the SRP/CS in order to enable 
the appropriate operating mode for the required task based on authentication. The mode selection itself 
is a safety function that requires SRP/CS with a performance level according to ISO 13849-1.

See also Figure A.1.

5.3 Interface between SSS and SRP/CS

The interface allows information exchange between SSS and the logic unit(s) of the SRP/CS. The safety 
functions enabled/disabled by the SSS can include but are not limited to:

a) restart;

b) reset;

c) release of guard locking device which locks the guard in the closed position (see ISO 14119).
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6 Design of safeguarding supportive system

6.1 General

The integrator reviews the risk assessment of machinery/IMS considering the task zoning and the 
relevant spans-of-control. As shown in Figure 2, the system components of the SSS are identification 
elements (see 6.2.2), human–SSS interface (see 6.2.3) and logic unit (see 6.2.4). The SSS can be part of 
the SRP/CS or separated.

Figure 2 — Overview of safeguarding supportive system

The SSS design should consider as a minimum:

a) identification elements suitable for the application;

b) location of the identification device in relation to access zones/paths;

c) interface to credential database;

d) task(s) which require local operations;

e) relevant protective devices for local operations (for example, enabling device, SPE);

f) information to be displayed (for example, applied task, access/exit path).

6.2 System components

6.2.1 General

The system components consist of identification elements (see 6.2.2), human–SSS interface (see 6.2.3) 
and logic unit (see 6.2.4).

6.2.2	 Identification	elements

6.2.2.1 General

The identification elements comprise any technology by which authentication can be achieved. The 
authentication can be related to personnel skills and/or authorization and can be used to register entry 
and exit to a control zone, or subsequent control zones.

The identification elements comprise of an identification device (see 6.2.2.2) and an authorized 
personnel identification (see 6.2.2.3).

6.2.2.2	 Identification	device

The identification device reads the authorized personnel identification and transmits the information 
to the logic unit of the system components (see Annex A).
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The identification device should be located to easily perform the required tasks.

NOTE Examples of identification devices include biometric devices (e.g. camera), RF tag readers, barcode 
readers, mechanical/electromechanical key cylinders, key pads for password(s).

6.2.2.3	 Authorized	personnel	identification

Authorized personnel identification can include biometric properties (e.g. retina scan, fingerprints) 
and/or identifiers assigned to the user (e.g. RF tag, authorized personnel identification card, key).

6.2.3 Human–SSS interface

The human–SSS interface is where the request is made. The human–SSS interface exchanges information 
with the logic unit. The human–SSS interface indicates visibly and/or audibly the IMS status information 
including the results of the request.

NOTE The human–SSS interface can be a keyboard, a switch, a touch panel, etc.

The following information can be considered for display:

a) task zones that the authorized personnel can access, access paths to those zones and exit routes
when necessary;

b) selected task;

c) tasks for which the authorized personnel is permitted;

d) authorization results in response to a request to perform a safety-related operation.

e) significant information of accessible adjacent task zones, for example, operating modes, if
automatic/unexpected restart can occur (see ISO 12100:2010, 6.3.3.2.5).

6.2.4 Logic unit

The logic unit authenticates the authorized personnel identification and the request to the human-SSS 
interface with the credential database. Upon authentication, the logic unit presents authorized actions 
and enables the selection of the authorized personnel, e.g. selection of a mode.

6.3 Output from the credential database

The following information can be used as output from the credential database as defined by the user 
(see Figure 1):

a) tasks based on the authorized personnel permissions;

b) modes based on the authorized personnel permissions;

c) combination of authorized personnel and tasks associated with each mode of operation.

The credential database can be part of the SSS or a remote network resource or some combination 
thereof.

6.4	 Verification	and	validation

The SSS integrator should verify and validate the design and structure of the SSS according to 
ISO 12100:2010, 6.2.11.7.

The SSS integrator should verify and validate the mode selection meets or exceeds the requirements for 
the safety function according to ISO 13849-1 and ISO 13849-2.
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7 Information for use

The information for use should include guidance necessary for the authorization to be granted.

Advice should be given in the information for use of the machine or IMS concerning the risks associated 
with the handling of authorized personnel identification (ID cards, RFID tags, keys, etc.) and also about 
the availability of spare authorized personnel identifications.

See also ISO 11161:2007, Clause 9, and ISO 20607.
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Annex A 
(informative) 

Visualization of integration of SSS within IMS

See Figure A.1.

Figure A.1 — Elements relating to an SSS with all details regarding the SRP/CS and the IMS

7

IS/ISO TR 22053 : 2021



 

Bibliography

[1] ISO 13849-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: General 
principles for design

[2] ISO 13850, Safety of machinery — Emergency stop function — Principles for design

[3] ISO 14119:2013, Safety of machinery — Interlocking devices associated with guards — Principles 
for design and selection

[4] ISO 20607, Safety of machinery — Instruction handbook — General drafting principles

[5] ISO/TR 22100-4:2018, Safety of machinery — Relationship with ISO 12100 — Part 4: Guidance to 
machinery manufacturers for consideration of related IT-security (cyber security) aspects

[6] ANSI B11.0-2020, Safety of Machinery

[7] ANSI B11.20-2017, Safety Requirements for Integrated Manufacturing Systems

8 

IS/ISO TR 22053 : 2021







Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 

development of the activities of standardization, marking and quality certification of goods and attending to 

connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 

the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 

standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 

copyright be addressed to the Head (Publication & Sales), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 

periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 

needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 

should ascertain that they are in possession of the latest amendments or edition by referring to the website- 

www.bis.gov.in or www.standardsbis.in. 

This Indian Standard has been developed from Doc No.: MED 40 (24382).

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 

BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 

Telephones: 2323 0131, 2323 3375, 2323 9402 Website: www.bis.gov.in 

Regional Offices: Telephones 

Central : 601/A, Konnectus Tower -1, 6th Floor, 

DMRC Building, Bhavbhuti Marg, New 

Delhi 110002 

Eastern : 8th Floor, Plot No 7/7 & 7/8, CP Block, Sector V, 

Salt Lake, Kolkata, West Bengal 700091 

Northern : Plot No. 4-A, Sector 27-B, Madhya Marg, 

Chandigarh 160019 

2323 7617 

2367 0012 

2320 9474 

265 9930 

     Southern : C.I.T. Campus, IV Cross Road, Taramani, Chennai 600113    2254 1442

    2254 1216

Western : Manakalya, 4th Floor, NTH Complex (W Sector), F-10, MIDC, Andheri
(East), Mumbai 400093 

283 25838

Branches :  AHMEDABAD, BENGALURU, BHOPAL, BHUBANESHWAR, CHANDIGARH, CHENNAI, 
COIMBATORE, DEHRADUN,  DELHI, FARIDABAD, GHAZIABAD,  GUWAHATI, 
HARYANA (CHANDIGARH),  HUBLI, HYDERABAD, JAIPUR, JAMMU, JAMSHEDPUR,  
KOCHI, KOLKATA, LUCKNOW, MADURAI, MUMBAI, NAGPUR, NOIDA, PARWANOO,
PATNA,  PUNE,  RAIPUR,  RAJKOT, SURAT,  VIJAYAWADA.

Published by BIS, New Delhi 









http://www.bis.gov.in/

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Symbols and abbreviated terms
	5 Safeguarding supportive system
	5.1 General
	5.2 Description of safeguarding supportive system
	5.3 Interface between SSS and SRP/CS
	6 Design of safeguarding supportive system
	6.1 General
	6.2 System components
	6.2.1 General
	6.2.2 Identification elements
	6.2.3 Human–SSS interface
	6.2.4 Logic unit
	6.3 Output from the credential database
	6.4 Verification and validation
	7 Information for use
	Annex A (informative)  Visualization of integration of SSS within IMS
	Bibliography



