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Date/Day/Time: 10-Sep-2024, Tuesday,  11:00 am to 1:00 pm     
Venue	:  Virtual Meeting (Through Webex) 	    
Meerting Link: https://bismanak.webex.com/bismanak/j.php?MTID=macc7ca81a4d96a076890c94b7173c49a
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Member Secretary:          Sushant Kumar, Scientist-C, BIS 



4.8 Respiratory protective devices for self-rescue
BIS Secretariat prepared the WC draft of Respiratory protective devices for self-rescue and send for wide circulation. 
Since no comments were received, BIS Secretariat has prepared the final draft of Respiratory Protective Devices for Self-Rescue. The same is attached below for committee’s reference.


The Committee may APPROVE.

4.9 Guidelines for implementation of OHSMS in agencies dealing with solid waste management
The Committee in the last meeting it was decided to send the draft of “Guidelines for implementation of OHSMS in agencies dealing with solid waste management received from NSC for wide circulation for a period of 2 months.  
Since no comments were received, BIS Secretariat has prepared the Final draft of Guidelines for Implementation of OHSMS in Agencies Dealing with Solid Waste Management. The same is attached below for committee’s reference.



The Committee may APPROVE.

ITEM 5 DRAFT STANDARDS/AMENDMENTS FOR APPROVAL FOR WIDE CIRCULATION
5.1 Comment received on IS 10245 (Part 2) : 2023 Respiratory Protective Devices-Specification Part 2 Self-Contained Open Circuit Breathing Apparatus (Second Revision)
The committee in the last meeting had reviewed the comments on the published standard of IS 10245 (Part 2) and it was decided that WG 1 will be responsible for resolving the comments received on IS  10245 (Part 2).
Accordingly, a joint meeting of Panel 6 & Working group 1 was held on 21st May 2024 to deliberate on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. 



[bookmark: _MON_1785670233]   
The committee may decide 

The Committee may APPROVE.
5.2 Guide for selection of PPE for waste handling
The Committee had requested SAMA for the draft and BIS secretariat to circulate it as P-draft for 1 month. If comments are received on the P-draft, they will be discussed in SC 1; if no comments are received, the document will be sent for 1 month into wide circulation.
The committee in the last meeting noted that working draft has been received from panel 6 and it was decided to convene Panel 6 meeting to finalize the P draft. 
In accordance with the schedule, a meeting of Panel 6 was initially scheduled for October 20, 2023. Unfortunately, circumstances have necessitated the cancellation of the aforementioned meeting. However, I am pleased to inform you that the Panel 6 meeting is rescheduled to take place in the near future. As soon as the necessary preparations have been completed on our part, this matter will be discussed in the upcoming CHD 8 meeting.
Accordingly, a joint meeting of Panel 6 and WG 1 was held on 21st May 2024 to finalize the P-draft and no comments received on the P-draft. BIS Secretariat has prepared the WC draft of Guide for selection of PPE for waste handling. The same is attached below for committee’s reference.


[bookmark: _MON_1785679210]
The Committee may APPROVE.

ITEM 6 COMMENTS RECEIVED ON THE PUBLISHED STANDARD
6.1 IS 18347 : 2023 Hazard Identification and Risk Assessment (other than Chemical Industries) - Code of Practice
MSCD Department of BIS has offered some comments on the published standard of IS 18347: 2023. The same are attached here along with the soft copy of standard.



The committee may DECIDE.
ITEM 7 NEW WORK ITEM PROPOSAL
7.1 Adoption of ISO 16900-4 : 2011 Respiratory protective devices — Methods of test and test equipment Part 4: Determination of gas filter capacity and migration, desorption and carbon monoxide dynamic testing
Shri Harshal Patil from Venus Safety has proposed to adopt ISO 16900-4 : 2011. The ISO standard is attached herewith for committee’s reference.


The Committee may DECIDE.

7.2 Adoption of ISO 16900-14 : 2020 Respiratory protective devices — Methods of test and test equipment Part 14: Measurement of sound pressure level
Shri Harshal Patil from Venus Safety has proposed to adopt ISO 16900-14 : 2020. The ISO standard is attached herewith for committee’s reference.


The Committee may DECIDE.

ITEM 8 INTERNATIONAL ACTIVITIES
International Organization for Standardization (ISO) is the apex standardization body with an exclusive mandate to prepare and propagate International Standards. The standard development is carried through a number of technical committees which has a defined structure including Secretariat (held by a member body of ISO). The Bureau of Indian Standards, the National Standards Body of the country represents India on ISO. The CHD 08, on behalf of BIS holds P membership of ISO/TC 94/SC 6, ISO/TC 94/SC 15, and ISO/TC 283
8.1 Standards adopted by BIS and are being considered by ISO for revision
CHD 08 has adopted the following standard from ISO as on date.
	Sl No.
	Document adopted or under development
	Remarks

	1. 
	IS 3521 (Part 2) : 2021/ ISO 10333-2 : 2000
Personal Fall Arrest Systems Specification Part 2 Lanyards and Energy Absorbers
	ISO 10333-2 : 2000 is currently under review.

	1. 
	IS 3521 (Part 3) : 2021/ISO 10333-3 : 2000
Personal Fall Arrest Systems Specification Part 3 Self-retracting lifelines
	ISO 10333-3 : 2000 is currently under review.

	1. 
	IS 3521 (Part 4) : 2021/ ISO 10333-4 : 2002
Personal Fall Arrest Systems Specification Part 4 Vertical rails and vertical lifelines incorporating a sliding-type fall arrester
	ISO 10333-4 : 2002 was last reviewed and confirmed in 2023. Therefore this version remains current.

	1. 
	IS 3521 (Part 5) : 2021/ ISO 10333-5 : 2001
Personal Fall Arrest Systems Specification Part 5 Connectors with self-closing and self-locking gates
	ISO 10333-5 : 2001 was last reviewed and confirmed in 2024. Therefore this version remains current.

	1. 
	IS 3521 (Part 6) : 2021/ ISO 10333-6 : 2004
Personal Fall Arrest Systems - Part 6 System performance tests
	ISO 10333-6 : 2004 was last reviewed and confirmed in 2024. Therefore this version remains current.

	1. 
	IS 3521 (Part 7) : 2021/ISO 14567 : 1999
Personal Fall Arrest Systems Specification Part 7 Single point anchor devices	
	ISO 14567 : 1999 was last reviewed and confirmed in 2024. Therefore this version remains current.

	1. 
	IS 3521 (Part 8) : 2021/ ISO 16024 : 2005
Personal Fall Arrest Systems Specification Part 8 Flexible horizontal lifeline systems
	ISO 16024 : 2005 was last reviewed and confirmed in 2024. Therefore this version remains current.

	1. 
	IS 3521 (Part 9) : 2021/ ISO 22159 : 2007
Personal Fall Arrest Systems Specification Part 9 Descending devices
	ISO 22159 : 2007 was last reviewed and confirmed in 2024. Therefore this version remains current.

	1. 
	IS 7524 (Part 1) : 2021/ISO 18526-1 : 2020
Eye and Face Protection Test Methods Part 1 Geometrical Optical Properties Second Revision
	ISO 18526-1 : 2020 has not taken for review yet.

	1. 
	IS 7524 (Part 2) : 2021/ISO 18526-2 : 2020
Eye and Face Protection Test Methods Part 2 Physical Optical Properties Second Revision
	ISO 18526-2 : 2020 has not taken for review yet.

	1. 
	IS 7524 (Part 3) : 2021/ISO 18526-3 : 2020
Eye and face protection Test methods Part 3 Physical and Mechanical Properties
	ISO 18526-3 : 2020 has not taken for review yet..

	1. 
	IS 7524 (Part 4) : 2021/ISO 18526-4 : 2020
Eye and face protection Test methods Part 4 Headforms
	ISO 18526-4 : 2020 has not taken for review yet..

	1. 
	IS 8520 : 2023/ISO 19734 : 2021
Eye and face protection ï¿½ Guidance on selection, use, and maintenance (First Revision)
	ISO 19734 : 2021 has not taken for review yet.

	1. 
	IS 8521 (Part 1) : 2022/ISO 16321-1 :2021 Specification for industrial safety face shields Part 1 with plastics visor
	ISO 16321-1:2021/Amd 1:2024 has been issued.

	1. 
	IS 8521 (Part 2) : 2022/ISO 16321-3 : 2021
Eye and Face Protection for Occupational Use Part 2 Additional Requirements for Mesh Protectors
	ISO 16321-3 : 2021 has not taken for review yet..

	1. 
	IS 17274 (Part 1) : 2023 /ISO 16900-1 :2019
Respiratory Protective Devices Methods of Test and Test Equipment Part 1 Determination of Inward Leakage
	ISO 16900-1 :2019 has not taken for review yet.

	1. 
	IS 17274 (Part 2) : 2019/ISO16900-2: 2017
Respiratory Protective Devices Methods of Test and Test Equipment Part 2 Determination of Breathing Resistance
	ISO 16900-2:2017 was last reviewed and confirmed in 2024. Therefore this version remains current.

	1. 
	IS 17274 (Part 3) : 2019/ISO 16900-3:2012
Respiratory Protective Devices Methods of Test and Test Equipment Part 3 Determination of Particle Filter Penetration
	ISO 16900-3:2012 was last reviewed and confirmed in 2024. Therefore this version remains current.

	1. 
	IS 17274 (Part 5) : 2019/ISO16900-5 :2016
Respiratory Protective Devices Methods of test and test equipment Part 5 Breathing machine metabolic simulator RPD head forms and torso tools and verification tools
	ISO 16900-5:2016/Amd 1:2018 has been issued.

	1. 
	IS 17274 (Part 6) : 2023/ISO 16900-6:2021.
Respiratory Protective Devices Methods of Test and Test Equipment Part 6 Mechanical Resistance Strength of Components and Connections
	ISO 16900-6:2021 has not taken for review yet.

	1. 
	IS 17274 (Part 7) : 2023/ISO 16900-7:2020
Respiratory Protective Devices Methods of Test and Test Equipment Part 7 Practical Performance Test Methods
	ISO 16900-7:2020 has not taken for review yet.

	1. 
	IS 17274 (Part 8) : 2019/ISO 16900-8 :2015
Respiratory Protective Devices Methods of Test and Test Equipment Part 8 Measurement of RPD Air Flow Rates of Assisted Filtering RPD
	ISO 16900-8 :2015 was last reviewed and confirmed in 2021. Therefore this version remains current.

	1. 
	IS 17274 (Part 9) : 2019/ISO16900-9 : 2015
Respiratory Protective Devices Methods of Test and Test Equipment Part 9 Determination of Carbon Dioxide Content of the Inhaled Gas
	ISO16900-9 : 2015 was last reviewed and confirmed in 2021. Therefore this version remains current.

	1. 
	IS 17274 (Part 10) : 2019/ISO 16900-10 :2015
Respiratory Protective Devices Methods of Test and Test Equipment Part 10 Resistance to Ignition Flame Radiant Heat and Heat
	ISO 16900-10 :2015 was last reviewed and confirmed in 2021. Therefore this version remains current.

	1. 
	IS 17274 (Part 11) : 2019/ISO 16900-11 :2013
Respiratory Protective Devices Methods of Test and Test Equipment Part 11 Determination of Field of Vision
	ISO 16900-11 :2016 will be replaced by ISO/DIS 16900-11

	1. 
	IS 17274 (Part 12) : 2019/ISO 16900-12 :2016
Respiratory Protective Devices Methods of Test and test Equipment Part 12 Determination of Volume-Averaged Work of Breathing and Peak Respiratory Pressures
	ISO 16900-12 :2016 was last reviewed and confirmed in 2021. Therefore this version remains current.

	1. 
	IS 17274 (Part 13) : 2019/ISO 16900-13 : 2015
Respiratory Protective Devices Methods of Test and Test Equipment Part 13 RPD Using Regenerated Breathable Gas and Special Application Mining Escape RPD Consolidated Test for Gas Concentration Temperature Humidity Work of Breathing Breathing Resistance Elastance and Duration
	ISO 16900-13 : 2015 was last reviewed and confirmed in 2021. Therefore this version remains current.

	1. 
	IS/ISO 45001 : 2018
Occupational Health and Safety Management Systems Requirements with Guidance for Use Second Revision
	ISO 45001:2018/Amd 1 has been issued.


	
	The Committee may also ADOPT more the ISO standards in this field as necessary.
8.2 New Documents under development at ISO/TC 94/SC 6, ISO/TC 94/SC 15, and ISO/TC 283.
No new documents under development for now.
The Committee may NOTE.
8.3 New proposals under consideration at ISO/TC 94/SC 6, ISO/TC 94/SC 15, and ISO/TC 283.
No new proposal under consideration for now.
The Committee may NOTE.
8.4 Participation at ISO/TC 94/SC 6, ISO/TC 94/SC 15, and ISO/TC 283.
8.5 Upcoming Meetings of ISO/TC 94/SC 6, ISO/TC 94/SC 15, and ISO/TC 283.
	Sl No.
	ISO Committee
	Meeting Details
	Participation

	2
	ISO/TC 283
	The next meeting of ISO/TC 283 is scheduled to be held on 08 October 2024 by Hybrid mode.
The last date for registration is 15th August 2024.


	


The Committee may NOTE.
ITEM 9 TO BE DISCUSSED IN THE NEXT CHD 08 MEETING
9.1 IS 10224:1982 Ergonomic principles in the design of work systems
The Committee allocated the standard to Shri Vinod Sant, SAMA for review. The review was been received from Shri V B Sant. The review and justification of the same is attached below;



[bookmark: _MON_1744111273]
The committee deliberated on the review provided by Shri V B Sant and decided to request Shri V B Sant to form a panel of experts that can recommend whether ISO 6385: 2016 can be adopted in toto or it needs to be modified. Shri Vinod Sant informed the he is no longer associated with SAMA and requested to remove him for CHD 8 Committee.
The committee in the last meeting had deliberated that the SAMA should nominate one member who will be responsible for revision of this standard. The committee also decided to convene one meeting with SAMA to review the work assigned to its members.
The meeting with SAMA for review of IS 10224 is pending. However, it is pleased to inform that the meeting will be take place in the near future. As soon as the necessary preparations have been completed on our part, this matter will be discussed in the upcoming CHD 8 meeting.
The Committee may DISCUSS in next meeting.

9.2 Code of practice for enhancing safety culture in organizations.
NSC informed the committee in 21st meeting that they would check up for the requirement of the standard and sought some time to update on the subject. The committee decided to discuss the same in the next committee meeting when more input is provided by NSC.
The Chairperson in the last meeting informed the committee that NSC is still working on draft and will provide before next committee meeting.
Accordingly, a follow up mail was send to NSC, in which it was informed that NSC is still working on draft and will provide to BIS when it will be ready.
Hence, the draft on subject of Code of Practice for Enhancing safety culture in Organizations from NSC is still awaited. 
9.3 Full Body Protector--Specification
The draft of the subject available with BIS secretariat was examined by member secretary and some gaps in the document were observed. Hence, the document was shared with SC 2 convenor to address the gaps. The committee in 21st meeting noted the status on the same and requested subcommittee 2 to take it up on priority for further actions.
A working group consisting of Dr Surianarayanan, Dr Parmar along with Member secretary have done several rounds of discussion to modify the draft. The updated draft is attached below for committee member’s consideration. 
The Committee in the last meeting had decided to circulate the draft as P draft for 21 days to committee members for their Comments. Accordingly, Member Secretary circulated the draft as P Draft on 17 April 2023. There is no comments received on the p draft. 
Given the absence of any comments received on the preliminary draft, the Member Secretary has initiated the process of drafting the WC draft for the Full Body Protector. The preparation of the WC draft is currently underway, and once the document is finalized, it will be circulated widely for a period of 60 days.
The Committee may NOTE.
9.4 Safety Harness for Child below 4 years of age
The Committee in the last meeting had reviewed working draft of Safety Harness for Child received from Shri. Mohammad, Karam Industries after incorporation of Panel’s recommendations. There was some test methods that needs to be incorporated in the draft by BIS Secretariat.
Further, the committee had decided that after incorporation of test methods, the draft will be circulated as P draft to committee members for 21 days for their comments. If no comments were received on the P draft then the draft will be circulated as WC draft for a period of 2 months.
The incorporation of the test methods in the draft received from Shri. Mohammad, Karam Industries is currently under preparation. Once the document is finalized, it will be circulated to committee members for their inputs.
The Committee may NOTE.
9.5 IS 10245 : Part 1 : 1996 Breathing apparatus: Part 1 closed circuit breathing apparatus (Compressed Oxygen Cylinder) - Specification (First Revision)
The Committee in the 24th meeting had noted that WG meeting was convened with members from 3M India, Joseph Leslie Dynamics, Draeger India, and SAMA on 10-07-2023 where the WG finalized the draft incorporating the agreed changes for sending for wide circulation 


The Committee may NOTE.

ITEM 12 PROGRAMME OF WORK (INCLUDING PREIODIC REVIEW OF INDIAN STANDARDS)
The Committee noted the information provided in the agenda item and same has been attached below.
https://www.services.bis.gov.in/php/BIS_2.0/bisconnect/pow_new



ITEM 13 DATE AND PLACE OF NEXT MEETING

ITEM 14 ANY OTHER BUSINESS
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Occupational Safety and Health   Sectional Committee, CHD 08

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Occupational Safety and Health Sectional Committee had been approved by the Chemical Division Council.

This standard provides guidance for agency dealing with solid waste management on the establishment, implementation, maintenance and improvement of a robust, credible and reliable occupational health and safety management system. The guidance provided is intended for an agency seeking to manage its Occupational Health and Safety (OH&S) responsibilities in a systematic manner that contributes to the implementation of National Policy on Safety Health and Environment at Workplace by Government of India.










































Draft Indian Standard

GUIDELINES FOR IMPLEMENTATION OF OCCUPATIONAL HEALTH SAFETY MANAGEMENT SYSTEM IN AGENCIES DEALING WITH SOLID WASTE MANAGEMENT

1 SCOPE 

This standard provides guidelines to Agency dealing with Solid Waste Management that wishes to: 

a) Establish an OH&S management system to eliminate or minimize risks to personnel and other interested parties who could be exposed to OH&S hazards associated with activities;

b) Implement, maintain and continually improve an OH&S management system;

c) Assure itself of its conformity with its stated OH&S policy;

d) Demonstrate conformity with this OHSMS Standard by:

i) Making  a self-determination and self-declaration, or

ii) Seeking confirmation of its conformance by parties having an interest in the agency/stake holders

iii) Seeking confirmation of its self-declaration by a party external to the agency.

2 REFERENCES 

The standards given below contain provisions which through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreement based on this Indian Standard are encouraged to investigate the possibility of applying the most recent editions of the Indian Standards indicated below.

		IS No.

		Title



		IS 3786 : 1983

		Methods for computation of frequency and severity rates for industrial injuries and classification of industrial accidents.



		IS/ISO 14001 : 2004

		Environmental management systems — Requirements with guidance for use



		IS 14489 : 2018

		Occupational health and safety audit — Code of practice



		IS/ISO 45001 : 2018

		Occupational health and safety management systems — Requirements with guidance for use.





3 TERMS AND DEFINITIONS 

For the purposes of this document, the terms and definitions given below shall apply.

3.1 Accident — Unplanned/Undesired event giving rise to death, ill health, injury, damage or other losses to personnel or property.

3.2 Acceptable Risk — Risk that has been reduced to a level that can be tolerated by the agency having regard to its legal obligations and its own OH&S policy.   

3.3 Agency — Urban local body, outgrowths in urban agglomerations, census towns as declared by the Registrar General and Census Commissioner of India.

3.4 Audit — A systematic, independent and a documented process for obtaining evidence and evaluating it objectively to determine the extent to which defined criteria are fulfilled.

	NOTE— The word ‘independent’ here does not necessarily mean external to the agency.

3.5 Continual Improvement — Recurring process of enhancing the OH&S management system, to achieve improvements in overall OHS performance

3.6 Corrective Action — Action to eliminate the cause of a detected nonconformity or other undesirable situation

3.7 Document — Information and its supporting medium

3.8 Hazard —A source or a situation with a potential to cause harm in terms of human injury or ill health, damage to property, damage to the environment or a combination of these.

3.9 Hazard Identification — The process of recognizing a hazard in existence and defining its characteristic/impact.

3.10 Health — Identifiable, adverse physical or mental condition arising from and/ or made worse by a work activity and /or work related situation. 

3.11 Incident — Event that give rise to an accident or has the potential to lead to an accident.

	NOTE — An incident where no ill health, injury, damage or loss occurs is also referred to as near-miss’. The term   incident’ 	includes ‘near-misses’,

3.12 Interested Party (Stake Holder/Interested Party) — Individual or group concerned with or affected by the OH&S performance of an agency.

3.13 Non-Conformity — Non-fulfilment of a requirement.

3.14 Occupational Health and Safety (OH&S) — Conditions and factors that affect, or could affect the health and safety of employees or other workers (including temporary workers and contractor personnel), visitors, or any other person in the workplace.

3.15 Occupational Health and Safety Management System — A set of interrelated or interacting elements to establish OH&S Policy and objectives, and to achieve those objectives.

3.16 Occupational Health and Safety Objectives — Overall goals in terms of OH&S performance, arising from the OH&S policy that an agency sets itself to achieve, which is quantified where practicable.

3.17 Occupational Health and Safety Performance — Measurable results of an agency’s management of its OH&S risks

3.18 Occupational Health and Safety Policy  — Overall intentions and direction of an agency in relation to its overall OH&S performance as formally expressed by top management.

3.19 Occupational Health and Safety Target — A detailed performance requirement quantified wherever practicable pertaining to the agency that arises from the health and safety objectives and that needs to be met in order to achieve those objectives.

3.20 Occupational Health Surveillance — Monitoring the health of people to detect signs or symptoms of work related ill health so that steps can be taken to eliminate, or reduce the probability of further deterioration.

3.21 Preventive Action — Action to eliminate the cause of a potential nonconformity or other undesirable potential situation

3.22 Procedure —A specified way to carry out an activity or a process.

3.23 Record — Document stating results achieved or providing evidence of activities performed

3.24 Rehabilitation — The managed process of maintaining injured or ill employees in, or returning them to suitable employment.

3.25 Risk — The combination of frequency, or probability of occurrence and consequence of a specified hazardous event.

3.26 Risk Analysis — A systematic use of available information to determine how often specified events may occur and magnitude of their likely consequences.

3.27 Risk Assessment — The overall process of estimating the magnitude of risk and deciding whether the risk is tolerable.

3.28 Safety — State in which the risk of harm to persons or damage to property is limited to a tolerable level.

3.29 Solid Waste Management (SWM) — A purposeful systematic control of the generation, storage, collection, transport, processing and disposal of solid waste.

3.30 Tolerable Risk — Risk that has been reduced to a level that can be endured by the agency having regards to its legal obligations and its own OH&S Policy.

3.31 Aerobic Composting — It means a controlled process involving microbial decomposition of organic matter in the presence of oxygen.

3.32 Anaerobic Digestion — It means a controlled process involving microbial decomposition of organic matter in absence of oxygen.

3.33 Authorisation — It means the permission given by the State Pollution Control Board or Pollution Control Committee, as the case may be, to the operator of a facility or urban local authority, or any other agency responsible for processing and disposal of solid waste.

3.34 Biodegradable Waste —It means any organic material that can be degraded by micro-organisms into simpler stable compounds.

3.35 Bio-Methanation —It means a process which entails enzymatic decomposition of the organic matter by microbial action to produce methane rich biogas;

3.36 Brand Owner — It means a person or company who sells any commodity under a registered brand label.

3.37 Buffer Zone — It means zone of no development to be maintained around solid waste processing and disposal facility, exceeding 5 TPD of installed capacity. This will be maintained within total and area allotted for the solid waste processing and disposal facility.

3.38 Bulk Waste Generator — It means and includes buildings occupied by the Central government departments or undertakings, State government departments or undertakings, local bodies, public sector undertakings or private companies, hospitals, nursing homes, schools, colleges, universities, other educational institutions, hostels, hotels, commercial establishments, markets, places of worship, stadia and sports complexes having an average waste generation rate exceeding 100 kg per day.

3.39 Census Town — It means an urban area as defined by the Registrar General and Census Commissioner of India.

3.40 Combustible Waste — It means non-biodegradable, non-recyclable, non-reusable, non-hazardous solid waste having minimum calorific value exceeding 1500 kcal/kg and excluding chlorinated materials like plastic, wood pulp, etc;

3.41 Composting — It means a controlled process involving microbial decomposition of organic matter;

3.42 Contractor — It means a person or firm that undertakes a contract to provide materials or labour to perform a service or do a job for service providing authority;

3.43 Co-processing — It means use of non-biodegradable and non-recyclable solid waste having calorific value exceeding 1500 k/cal as raw material or as a source of energy or both to replace or supplement the natural mineral resources and fossil fuels in industrial processes;

3.44 Decentralised Processing — It means establishment of dispersed facilities for maximizing the processing of biodegradable waste and recovery of recyclables closest to the source of generation so as to minimize transportation of waste for processing or disposal;

3.45 Disposal — It means the final and safe disposal of post processed residual solid waste and inert street sweepings and silt from surface drains on land to prevent contamination of ground water, surface water, ambient air and attraction of animals or birds;

3.46  Domestic Hazardous Waste —  It means discarded paint drums, pesticide cans, CFL bulbs, tube lights, expired medicines, broken mercury thermometers, used batteries, used needles and syringes and contaminated gauge etc., generated at the household level;

3.47 Door To Door Collection — It means collection of solid waste from the door step of households, shops commercial establishments, offices, institutional or any other non-residential premises and includes collection of such waste from entry gate or a designated location on the ground floor in a housing society, multi storied building or apartments, large residential, commercial or institutional complex or premises;.

3.48 Dry Waste  — It means waste other than bio-degradable waste and inert street sweepings and includes recyclable and non-recyclable waste, combustible waste and sanitary napkin and diapers, etc.

3.49 Dump Sites — It means a land utilised by local body for disposal of solid waste without following the principles of sanitary land filling;

3.50 Extended Producer Responsibility— (EPR) means responsibility of any producer of packaging products such as plastic, tin, glass and corrugated boxes, etc., for environmentally sound management, till end-of-life of the packaging products.

3.51 Facility — It means any establishment wherein the solid waste management processes namely segregation, recovery, storage, collection, recycling, processing, treatment or safe disposal are carried out.

3.52 Handling—It includes all activities relating to sorting, segregation, material recovery, collection, secondary storage, shredding, baling, crushing, loading, unloading, transportation, processing and disposal of solid wastes.

3.53 Inerts — It means wastes which are not bio-degradable, recyclable or combustible street sweeping or dust and silt removed from the surface drains.

3.54 Incineration— It means an engineered process involving burning or combustion of solid waste to thermally degrade waste materials at high temperatures;

3.55 Informal Waste Collector — It includes individuals, associations or waste traders who are involved in sorting, sale and purchase of recyclable materials;

3.56 Leachate — It means the liquid that seeps through solid waste or other medium and has extracts of dissolved or suspended material from it;

3.57 Local Body — It means and includes the municipal corporation, nagar nigam, municipal council, nagarpalika, nagar Palikaparishad, municipal board, nagar panchayat and town panchayat, census towns, notified areas and notified industrial townships with whatever name they are called in different States and union territories in India;

3.58 Materials Recovery Facility — (MRF) means a facility where non-compostable solid waste can be temporarily stored by the local body or any other entity mentioned in rule 2 or any person or agency authorised by any of them to facilitate segregation, sorting and recovery of recyclables from various components of waste by authorised informal sector of waste pickers, informal recyclers or any other work force engaged by the local body or entity for the purpose before the waste is delivered or taken up for its processing or disposal;

3.59 Non-Biodegradable Waste — It means any waste that cannot be degraded by micro-organisms into simpler stable compounds.

3.60 Operator of a Facility — It means a person or entity, who owns or operates a facility for handling solid waste which includes the local body and any other entity or agency appointed by the local body;

3.61 Primary Collection — It means collecting, lifting and removal of segregated solid waste from source of its generation including households, shops, offices and any other non-residential premises or from any collection points or any other location specified by the local body;

3.62 Processing — It means any scientific process by which segregated solid waste is handled for the purpose of reuse, recycling or transformation into new products;

3.63 Recycling — It means the process of transforming segregated non-biodegradable solid waste into new material or product or as raw material for producing new products which may or may not be similar to the original products;

3.64 Refused Derived Fuel — (RDF) means fuel derived from combustible waste fraction of solid waste like plastic, wood, pulp or organic waste, other than chlorinated materials, in the form of pellets or fluff produced by drying, shredding, dehydrating and compacting of solid waste ;

3.65 Residual Solid Waste — It means and includes the waste and rejects from the solid waste processing facilities which are not suitable for recycling or further processing;

3.66 Sanitary Land Filling — It means the final and safe disposal of residual solid waste and inert wastes on land in a facility designed with protective measures against pollution of ground water, surface water and fugitive air dust, wind-blown litter, bad odour, fire hazard, animal menace, bird menace, pests or rodents, greenhouse gas emissions, persistent organic pollutants slope instability and erosion.

3.67 Sanitary Waste — It means wastes comprising of used diapers, sanitary towels or napkins, tampons, condoms, incontinence sheets and any other similar waste.

3.68 Secondary Storage — It means the temporary containment of solid waste after collection at secondary waste storage depots or MRFs or bins for onward transportation of the waste to the processing or disposal facility.

3.69 Segregation — It means sorting and separate storage of various components of solid waste namely biodegradable wastes including agriculture and dairy waste, non-biodegradable wastes including recyclable waste, non-recyclable combustible waste, sanitary waste and non-recyclable inert waste, domestic hazardous wastes, and construction and demolition wastes.

3.70 Service Provider— It means an authority providing public utility services like water, sewerage, electricity, telephone, roads, drainage, etc.

3.71 Solid Waste — It means and includes solid or semi-solid domestic waste, sanitary waste, commercial waste, institutional waste, catering and market waste and other non-residential wastes, street sweepings, silt removed or collected from the surface drains, horticulture waste, agriculture and dairy waste, treated bio-medical waste excluding industrial waste, bio-medical waste and e-waste, battery waste, radio-active waste generated in the area under the local authorities and other entities

3.72 Sorting —It means separating various components and categories of recyclables such as paper, plastic, cardboards, metal, glass, etc., from mixed waste as may be appropriate to facilitate recycling;

3.73 Stabilising — It means the biological decomposition of biodegradable wastes to a stable state where it generates no leachate or offensive odours and is fit for application to farm land ,soil erosion control and soil remediation;

3.74 Street Vendor —It  means any person engaged in vending of articles, goods, wares, food items or merchandise of everyday use or offering services to the general public, in a street, lane, side walk, footpath, pavement, public park or any other public place or private area, from a temporary built up structure or by moving from place to place and includes hawker, peddler, squatter and all other synonymous terms which may be local or region specific; and the words “street vending” with their grammatical variations and cognate expressions, should be construed accordingly;

3.75 Transfer Station — It means a facility created to receive solid waste from collection areas and transport in bulk in covered vehicles or containers to waste processing and, or, disposal facilities;

3.76 Transportation — It means conveyance of solid waste, either treated, partly treated or untreated from a location to another location in an environmentally sound manner through specially designed and covered transport system so as to prevent the foul odour, littering and unsightly conditions;

3.77 Treatment — It means the method, technique or process designed to modify physical, chemical or biological characteristics or composition of any waste so as to reduce its volume and potential to cause harm;

3.76 Vermi Composting — It means the process of conversion of bio-degradable waste into compost using earth worms.

3.77 Waste Generator — It means and includes every person or group of persons, every residential premises and non-residential establishments including Indian Railways, defence establishments, which generate solid waste;

3.78 Waste Hierarchy — It means the priority order in which the solid waste is to should be managed by giving emphasis to prevention, reduction, reuse, recycling, recovery and disposal, with prevention being the most preferred option and the disposal at the landfill being the least.

3.79 Waste Picker —It means a person or groups of persons informally engaged in collection and recovery of reusable and recyclable solid waste from the source of waste generation the streets, bins, material recovery facilities, processing and waste disposal facilities for sale to recyclers directly or through intermediaries to earn their livelihood).

4 CONTEXT OF THE LOCAL BODY

4.1 Understanding the Local Body and Its Context 

4.1.1 In order for a local body dealing with management of solid waste to establish, implement maintain and continually improve an Occupational health and safety management system, it should determine the context within which it operates. The context includes the external and internal issues, including occupational health and safety concerns relevant to its purpose and that affect its ability to achieve the intended outcomes of the Occupational health and safety management system.

4.1.2 The term intended outcome means what the local body intends to achieve by implementing its Occupational health and safety management system. Intended outcomes may include enhancement of Occupational health and safety performance, fulfilment of compliance obligations, achievement of Occupational health and safety objectives, provision of safe working conditions, and improvement of its image and reputation. The local bodies are influenced by external and internal issues, such as the availability of resources and the involvement of their employees. 

4.1.3 The context of the local body can include the local body’s complexity, structure, activities and their geographical locations. For a local body for management of solid waste, conditions can be existing or subject to gradual change, whereas an event can involve a sudden change, which is typically explained by an extreme situation. Preparing for, and managing the consequences of, such conditions and events supports operational continuity. 

4.1.4 A local body implementing or improving its Occupational health and safety management system or integrating its Occupational health and safety management system within its solid waste management processes should review its context in order to gain knowledge of the relevant issues that can affect the Occupational health and safety management system. The review can include the following key areas:

a) Identification of the relevant external and internal issues, which relate to the local body’s solid waste management  activities 

b) Consideration of how these issues can affect the local body’s purpose and ability to achieve the intended outcomes of its Occupational health and safety management system;

c) Understanding of how( a) and( b) can be addressed in planning (see 6.1.1); 

d) Identification of opportunities to improve its Occupational health and safety performance (see 10.3).

4.1.5 Practical Help Boxes 1 to 3 provide examples of considerations for determining external issues, internal issues and work area conditions, including events.

4.1.6 Practical Help Box1: External issues.

4.1.6.1 Considerations can include.

a) Political: type of political system in place, e.g. democracy, dictatorship, level of political interference, 	willingness of politicians to exercise power effectively;

b) Economic: availability of utilities, such as fuel, gas and water, infrastructure and transportation, including 	housing, road, rail, sea and airports;

c) Financial: recognized financial system, availability and access to financial resources;

d) Supply chain management: supplier availability, capacity and capability, level of technology and 	community requirements; 

e) Social: ethnic values, gender issues, bribery and corruption, availability of workforce, access to education 	and medical facilities, level of workforce education and levels of criminal activity;

f) Cultural: indigenous burial or sacred sites, heritage buildings/property, availability of specific resources, 	such as herbal/medicinal plants, craft materials, food used in a cultural context for ceremonial purposes, 	religious system and aesthetic values;

g) Market and public demands.

h) Current and future market trends for SWM services,;

j) Technological: availability and access to technology relevant to the SWM activities; 

k) Legislative: the legislative framework within which the local body operates; 

	NOTE — Legislative framework includes statutory, regulatory and other forms of legal requirements. 

4.1.6.2 External sources of information that can contribute to the local body’s knowledge of external issues can include:

a) Public, suppliers and partners;

b) Housing societies

c) Business councils, chambers of commerce;

d) Government bodies; 

e) Consultants;

f) Academic research; 

g) Local news media;

h) NGOs, local community groups.

4.1.7 Practical Help Box 2 : Work Area Conditions, Including Events 

4.1.7.1 Work area condition that can affect the local body’s activities can include, for example climatic temperature change or weather conditions that can prevent the local body from carrying out operations safely. An example of events could be flooding as a result of extreme weather, which can affect the local body’s activities such as storage of waste or products in order to prevent occupational exposure.

4.1.7.2 Consideration of some of the following sources of information can assist the local body to identify its work area conditions including events:

a) Meteorological, geological, hydrological and ecological information;

b) Historical disaster information related to the local body’s location of activities

c) Reports from previous audits, assessments or reviews, initial gap analysis.

d) Workplace monitoring data

e) Work place permits or licence applications

f) Reports on emergency situations and incidents.

g) Workers medical examination reports and health records   

4.1.8 Practical Help Box 3 : Internal issues 

4.1.8.1 Considerations can include:

a) Local body governance and structure:

b) National and contractual governance frameworks, including registration and reporting; type of structure including hierarchical, matrix, flat, project based; joint ventures and contracted services; roles and responsibilities and authorities.

c) Legal compliance status and trends

d) Policies, objectives and strategies - purpose, vision, other objectives and strategies, and resources that are needed to achieve them.

e) Capacity and capability- local body’s capacity, capability and knowledge in terms of resources and competence, (for example, capital, time, people, language, processes, systems and technologies, and their maintenance).

f) Information systems- information flows and decision-making processes (both formal and informal) and the time taken for their completion;

g) Relationships with, and perceptions and values of, internal interested parties;

h) Management systems and standards - strengths and weaknesses of existing management system(s) of the local body, and guidelines and procedures adopted by the local body, such as those for quality, safety and health;

j) Local body’s style and culture: public or private company, management and leadership style, open or closed culture, and decision-making processes;

k) Contracts: form, content and extent of contractual relationships. 

4.1.9 Methods that can be used to examine relevant internal factors include gathering information related to the current management system as considered above, including interviews with persons previously or currently working under the local body’s control, and review of internal and external communications. 

4.1.10 The process used by a local body to develop an understanding of its context should result in knowledge that can be used by the local body to guide its efforts to plan, implement and operate its Occupational health and safety management system in management of solid waste. The process should be approached in a practical manner that adds value to the local body and yields a general, conceptual understanding of the most important issues. It can be useful to document and periodically update the process and its results as needed.

4.1.11 The results can be used to assist the local body in: 

a) Setting the scope of its Occupational health and safety management system;

b) Determining its risks and opportunities that need to be addressed;

c) Developing or enhancing its Occupational health and safety policy

d) Determining the effectiveness of its approach to fulfil its compliance obligations.

4.2 Understanding the Needs and Expectations of Interested Parties

4.2.1 General 

a) Interested parties are also part of the context in which a local body operates and should be considered when the local body is reviewing its context. Determining interested parties and developing a relationship with them enables communication, which can lead to the potential for building mutual understanding, trust and respect. This relationship need not be formal. 

b) The local body should determine its interested parties and their needs and expectations, relative to their occupational health and safety management system. The local body can benefit from a process that identifies the relevant needs and expectations of relevant interested parties, in order to determine those that it has to comply with and those it chooses to comply with (i.e. its compliance obligations). The methods used and resources applied can vary depending on, for example, the size and nature of the local body, the finances available, the risks and opportunities that need to be addressed and the local body’s experience with regard to occupational health and safety management in solid waste management. 

c) The local body is expected to gain a general (i.e. high-level, not detailed) understanding of the expressed needs and expectations of those internal and external interested parties that have been determined to be relevant, so that the knowledge gained can be considered when determining its compliance obligations.

4.2.2 Determining Relevant Interested Parties 

Interested parties can be internal or external to a local body. The local body determines which interested parties are relevant to the local body’s occupational health and safety management system in management of solid waste. Interested parties can change over time and can depend on the sector or industry or the geographic location in which the local body operates. Changes in the internal or external issues that are part of the local body’s context can also result in a change in interested parties. 

4.2.3 Determining Relevant Needs and Expectations of Interested Parties

A local body should determine the relevant needs and expectations of its relevant interested parties as an input towards the design of the occupational health and safety management system. Examples of interested parties and their needs and expectations are provided in Practical Help Box 4 as per Table 1. It is important to identify not only those that are obligatory and stated, but also those that are generally implied (i.e. expected as normal). Relevant interested parties, those that have been identified as having a role in the context, may have some needs that are not relevant to the local body’s occupational health and safety management system and thus not all their needs are necessarily considered.

Table 1 Practical Help Box 4- Examples of Interested Parties and Their Needs and Expectations

(Clause 4.2.3)

		Sl No. 

		Relationship

		Examples of interested parties

		Examples of needs and expectations



		(1)

		(2)

		(3)

		(4)



		i) 

		By responsibility

		Public

		Expect socially acceptable performance, honesty and integrity



		ii) 

		By influence

		Non-governmental local body’s (NGO)

		Need the local body’s co-operation to achieve NGO’s  OHS and other goals



		iii) 

		By proximity

		Neighbours, Community

		Expect the local body to manage its risks and opportunities that can affect their well-being



		iv) 

		By dependency

		Employees, Waste-collectors

		Expect to work in a safe and healthy working conditions.



		v) 

		By contractual dependency

		Contractors, processors

		Safe and healthy working conditions, protective measures



		vi) 

		By representation

		Collaborators

		Need collaboration on OHS issues



		vii) 

		By authority

		Regulatory or statutory agencies

		Expect demonstration of legal compliance





4.2.4 Determining Compliance Obligations 

a) A local body should determine which of the interested parties needs and expectations it has to comply with and then which of the remaining needs and expectations it chooses to adopt which becomes its compliance obligations. This broad level knowledge can contribute to an understanding of its compliance obligations as further detailed in 6.1.3.

b) There is no single approach to determining needs and expectations. The local body should use an approach that is appropriate to its scope, nature and scale and is suitable in terms of detail, complexity, time, cost and availability of reliable data.

c) The local body can determine the needs and expectations of its relevant interested parties through other processes or for other purposes.

d) Where requirements are set by a regulatory body, the local body should gain broad knowledge of those broad areas of legislation that are applicable, such as air quality standards, discharge limits, waste disposal regulations, licencing requirements for operating the facility, safety and health of workers, working conditions, road traffic rules etc.

e) In the case of voluntary commitments, the local body should gain the broad knowledge of the relevant needs and expectations such as public requirements, voluntary codes, and agreements with community, groups or public authorities. This knowledge enables the local body to understand the implications these can have on the achievement of the intended outcomes of the occupational health and safety management system.	

4.2.5 Use and Application of the Needs and Expectations of Interested Parties 

The outputs from 4.2.1 and 4.2.4 can assist in setting the scope of the local body’s occupational health and safety management system. Establishing its occupational health and safety policy, determining its hazards and risks, compliance obligations, and risks and opportunities that need to be addressed by the local body.  These are considerations when establishing its occupational health and safety objectives. The local body can find it useful to document this information to facilitate its use to meet other elements in this standard. 

4.3 Determining the Scope of the Occupational Health and Safety Management System 

a) The top management of the local body dealing with management of solid waste, retains the freedom and flexibility to define the scope of the occupational health and safety management system. The local body should understand the extent of control or influence that it can exert over activities. It is critical to the success of the occupational health and safety management system and to the credibility of the local body’s reputation to ensure that the scope is not defined in a way that excludes activities, services or facilities that have or can have significant hazards and risks, or in a way that evades its compliance obligations, or misleads interested parties. An inappropriately narrow or exclusive scope could undermine the credibility of the occupational health and safety management system with its interested parties and reduce the local body’s ability to achieve the intended outcomes of its occupational health and safety management system. The scope is a factual and representative statement of the local body’s operations and processes related to solid waste management included within its occupational health and safety management system boundaries. 

b) Although the scope is limited to solid waste management activity of local body, the top management on the higher level of the local body can retain responsibility for directing and supporting the occupational health and safety management system. 

c) The local body should consider externally-provided activities, products and services when determining the scope of the occupational health and safety management system. Local body can have control of externally provided activities, products and services, which have or can have significant occupational health and safety impacts through the local body’s leadership, or local body can have influence over them by contractual arrangement or other agreement.  The local body should maintain the scope as documented information and make it available to interested parties through various means such as   written description, webpage, or posting a public statement of its conformity.

4.4 Occupational Health and Safety Management System

4.4.1 General

4.4.1.1 Occupational health and safety management system should be viewed as an organizing framework that should be continually monitored and periodically reviewed to provide effective direction for a local body’s response to changing external and internal issues. A commonly used model for a management system is referred to as the Plan-Do- Check-Act (PDCA) approach and same to be followed for OHSMS, for more information on the PDCA model, see Practical Help Box 5.

4.4.1.2 Practical help box 5 — the occupational health and safety management system model 

PDCA is an ongoing, iterative process that enables a local body to establish, implement and maintain it occupational health and safety policy and continually improve its occupational health and safety management system in order to enhance occupational health and safety performance in relation to solid waste management.  The steps of this on-going process are as follows:

a) Plan :

i) Understand the context including needs and expectations of the interested parties (see 4)

ii) Determine the scope of (see 4.3) and implement the occupational health and safety management system (see 4.4)

iii) Ensure leadership and commitment from top management (see 5.1)

iv) Establish an occupational health and safety policy (see 5.2)

v) Assign responsibilities and authorities for relevant roles (see 5.3)

vi) Identify hazards and associated risks and opportunities (see 6.1.2)

vii) Identify and have access to compliance obligations(see 6.1.3)

viii) Determine risks and opportunities that need to be addressed related to bullets 1), 6) and 7) above (see 6.1.1)

ix) Plan to take actions to address risks and opportunities determined in 8) above and evaluate effectiveness of these actions (see 6.1.4)

x) Establish occupational health and safety objectives (see 6.2.2) and define indicators and process to achieve them (see 6.2.3 and 6.2.4)

b) Do

i) Determine the resources required to implement and maintain the OH&S management system (see 7.1);

ii) Determine the necessary competence of person(s) and ensure these persons have the competency (see 7.2) and awareness (see 7.3) as determined;

iii) Establish, implement and maintain the processes needed for internal and external communications (see 7.4);

iv) Ensure an appropriate method for creating and updating (see 7.5.2) and controlling (see 7.5.3) documented information;

v) Plan, implement and control operational control processes needed to meet the OH&S management system requirements (see 8.1);

vi) Determine potential emergency situations and the necessary response (see 8.2);

c) Check

i) Monitor, measure, analyse and evaluate OH&S  performance (see 9.1.1 and 9.1.2);

ii) Evaluate fulfilment of compliance obligations (see 9.1.2);

iii) Conduct periodic internal audits (see 9.2);

iv) Review OH&S  management system to ensure  continuing suitability,  adequacy and effectiveness (see 9.3);

d) Act

i) Take action to deal with nonconformity (see 10.2);

ii) Take action to continually improve the suitability, adequacy and effectiveness of the OH&S management   system to enhance OH&S performance (see 10.3).

4.4.2 Establishing, Implementing, Maintaining and Continually Improving OH&S Management System

4.4.2.1 To achieve the intended outcomes, the local body should establish, implement, maintain and continually improve OH&S management system. The benefits include enhanced OH&S performance derived from the knowledge gained in 4.1 and 4.2 when establishing, implementing and maintaining the OH&S management system.  If developing a complete OH&S management system for all the activities of solid waste management all at once is considered difficult, a phased approach could offer several advantages. 

4.4.2.2 The local body retains the authority and accountability, to determine the way in which it satisfies the OH&S management system requirements. An example of phased implementation is shown in Annex A. 

5 LEADERSHIP

5.1 Leadership and Commitment

5.1.1 Top management’s commitment, accountability and leadership are vital for the successful implementation of an effective OH&S management system, including the capability to achieve intended outcomes. Top management should therefore take accountability for the effectiveness of the OH&S management system and ensure that its intended outcomes are achieved. Top management’s commitment means providing physical and financial resources, as well as direction. It includes active involvement that supports the OH&S management system and communicates the importance of effective OH&S management.

5.1.2 Top Management’s Commitment Should Ensure That the OH&S Management System:

a) is not managed in isolation, or separately from the core strategy of solid waste management

b) is considered when strategic decisions relating to solid waste management are made;

c) is aligned with core objectives of solid waste management;

d) benefits from the appropriate level of resources (see 7.1), provided in a timely and efficient manner;

e) receives the appropriate involvement from across the levels and functions of local body

f) provides real value to the local body;

g) Continually improves and remains successful in the long term.

5.1.3 The OH&S policy and OH&S objectives are aimed at meeting the OH&S component of the strategic plans related to solid waste management and form the basis for its OH&S management system. Top management has the potential to realize greater value by considering the OH&S performance of its activities, when planning or reviewing its strategy. For example, the opportunity for improving the OH&S performance of a building or product is greater OH&S criteria are considered at the design stage rather than deferring it until the construction or manufacturing stage. 

5.1.4 The OH&S management system will be more effective and enduring if it is intrinsic to the strategic direction of the local body related to solid waste management and integrated into other processes.

5.1.5 Top management should communicate the importance of effective OH&S management and conformance to the OH&S management system requirements through direct involvement or delegation of authority, as appropriate. The communication can be formal or informal, and can take many forms, including visual and verbal.

5.1.6 Top management should support others in the local body in relevant management roles so they in turn can apply leadership to their own area of responsibility, relative to the OH&S management system. This can allow the value of top management’s leadership and commitment to disseminate down through the local body. By demonstrating leadership and commitment, top management is able to direct and support employees of the local body   and others doing work under its control to achieve its intended outcomes.

5.1.7 The local body is in a good position to achieve its OH&S objectives and identify opportunities for improvement when top management creates a culture that encourages people, at all levels, to actively participate in the OH&S management system.

5.2 Occupational Health and Safety Policy

5.2.1 The OH&S policy should provide a framework for establishing OH&S objectives, as it provided strategic direction to the local body,  and set the level of OH&S responsibility and performance required, against which subsequent actions can be judged. The OH&S policy establishes the principles of action for the local body.

5.2.2 The OH&S policy should be specific to the local body and appropriate to its purpose and the context in which it operates. The OH&S policy should include the commitment of the local body to fulfil its compliance obligations and its commitments related to prevention of injuries & illnesses, and continual improvement.

5.2.3 When developing its OH&S policy, the local body should consider:

a) Its vision, mission, core values and beliefs;

b) Guiding principles;

c) The needs and expectations of, and communication with, interested parties;

d) The internal and external issues that are relevant to the OH&S  management system,

e) Coordination with other policies (e.g. Quality, OH&S);

f) The actual and potential effects on its activities from external work related conditions, including events.

5.2.4 The responsibility for establishing the OH&S policy rests with the top management. The OH&S policy should be maintained as documented information and be consistent with, and can be included in or linked with, other policy documents, such as those associated with quality, environment and social responsibility. Top management is responsible for implementing the OH&S policy and for providing input to the formulation and modification of the OH&S policy. The OH&S policy should be communicated to all persons working under the control of the local body and should be made available to interested parties. The local body  can decide to make the OH&S  policy available in an unrestricted manner, such as posting it on a website, or it can make it available, as appropriate, after information about the identity, needs and expectations of the interested party is provided, or upon request.

5.3 Roles, Responsibilities and Authorities

5.3.1 Successful establishment, implementation and maintenance of the OH&S management system and improvement of OH&S performance depend on how top management defines and assigns responsibilities and authorities within the local body. (see Practical Help Box 9).

5.3.2 Top management should assign (a) representative(s) or function(s) with sufficient authority, awareness, competence and resources to:

a) Ensure the establishment, implementation and maintenance of the OH&S management system at all applicable levels relating to solid waste management of the local body;

b) Report back to top management on the OH&S management system, including OH&S performance and its opportunities for improvement.

5.3.3 These responsibilities and authorities can be combined with other functions or responsibilities. Top management should ensure that responsibilities and authorities of persons working under its control whose work affects the OH&S management system are defined and communicated, as appropriate, to ensure effective implementation of the OH&S management system. The OH&S management system responsibilities should not be seen as confined to the OH&S function and can include other functions, such as design, procurement, engineering, quality, and environment. The resources provided by the top management should enable the fulfilment of the responsibilities assigned. The responsibilities and authorities should be reviewed when a change in structure of the local body occurs.

6 PLANNING

6.1 Actions to Address Risks and Opportunities

6.1.1 General

6.1.1.1 Planning is critical for determining and taking the actions needed to ensure the OH&S management system can achieve its intended outcomes. The planning process can help a local body to identify and focus its resources on those areas that are most important for protecting safety and health of workers. It can also assist the local body in fulfilling its compliance obligations and other OH&S policy commitments, and establishing and achieving its OH&S objectives.

6.1.1.2 The local body should have process (es) to determine risks and opportunities that needs to be addressed. The process starts with applying an understanding of the context  in which the local body operates, including issues that can affect the intended outcomes of the OH&S  management system (see 4.1) and relevant needs and expectations of interested parties, including those the local body adopts as compliance obligations (see 4.2). Along with the scope of the OH&S   management system, these become inputs that should be considered in determining the risks and opportunities that need to be addressed. Information generated in the planning process is an important input for determining operations that have to be controlled. This information can also be used in the establishment and improvement of other parts of the OH&S   management system, such as identifying training, competency, monitoring and measurement needs.

6.1.1.3 The OH&S management system provides value for the local body and its interested parties by addressing risks and opportunities. A robust, credible and reliable OH&S management system can support the long-term viability of the local body. Without managing its risks and opportunities that need to be addressed, the local body may not achieve its intended outcomes nor be able to respond to OH&S conditions, including events. 

6.1.1.4 Issues that should be taken into account include compliance obligations, views of interested parties and other sources of risks and opportunities that need to be addressed, such as OH&S conditions, including events.

6.1.1.5 There are three possible sources of risks and opportunities that need to be addressed in order to give assurance that the OH&S management system can achieve its intended outcomes, prevent or reduce undesired effects, and achieve continual improvement:

a) Hazards  (see 6.1.2);

b) Compliance obligations (see 6.1.3);

c) Other issues and requirements identified in 4.1 and 4.2.

6.1.1.6 The local body has the freedom to choose its approach when determining risks and opportunities that need to be addressed. For example, the local body can:

a) Identify  hazards, compliance obligations and other issues and requirements, and then determine associated risks and opportunities that need to be addressed for each of these; or

b) Integrate the determination of risks and opportunities that need to be addressed into its identification of critical hazards, and apply a similar approach to the other sources of risks and opportunities that need to be addressed; or

c) Follow an alternative approach where two or more of the sources of risks and opportunities that need to be addressed are considered in combination.

6.1.1.7 The local body can use existing processes for determining risks and opportunities that need to be addressed. The approach chosen may involve a simple qualitative process or a full quantitative assessment (for example, applying criteria in a decision matrix), depending on the context in which the local body operates.

6.1.1.8 The resulting risks and opportunities that need to be addressed are inputs for planning actions (see 6.1.4), for establishing the OH&S objectives (see 6.2) and for controlling relevant operations in order to prevent injuries and illnesses and other undesired effects (see 8.1).

6.1.1.9 The results can also have implications for other areas of the OH&S management system, for example determining competency needs and communications related to the OH&S management system, determining monitoring and measurement needs, establishing the internal audit programme, and developing emergency preparedness and response processes. Emergency situations are unplanned or unexpected events that create the need for an immediate response in order to mitigate their actual or potential consequences. Emergency situations may create adverse effects to a local body, for example through fires, explosions, spills or releases of hazardous substances, or natural events, such as flash floods, storms, typhoons, tsunamis, etc. They may also create secondary OH&S risks and other risks to the local body, such as the off-site release of contaminated fire water during the fire-fighting process and the need to dispose of fire damaged material which may be hazardous as a result of the fire. The local body should, within the scope of its OH&S management system, determine potential emergency situations, including those that can have OH&S   consequences.

6.1.2 Hazard Identification and Assessment of Risks and Opportunities 

6.1.2.1 Hazard identification

The local body within the scope of its OH&S management system, should identify hazards at the conceptual stage of any new workplace, facility, or activity. Hazard identification process should be continued during full cycle of its current, changing and future activities. Hazard identification helps local body to recognize and understand the hazards in the workplace and to the workers in order to assess, prioritize and eliminate hazards or reduce OH&S risks.

6.1.2.2 The local body should consider various types of hazards associated   with solid waste management activities including but not limited to, 

a) Physical hazards

b) Chemical hazards

c) Biological hazards

d) High noise levels

e) Electrical hazards

f) Radiological hazards

g) Illumination

h) Psychosocial hazards

j) Extreme weather- hot, cold, rain

k) Physiological hazards and ergonomics

6.1.2.3 While identifying the hazards the local body should take in to account the following aspects of its activities

a) Work organization

b) Social factors such as workload, work hours, literacy level, language, etc

c) Leadership at various levels and functions

d) Culture in the local body

e) Routine and non-routine activities including start-up and shut-down, maintenance

f) Issues arising out of

i. Infrastructure development

ii. Equipments used

iii. Material handled

iv. Substances used

v. Physical conditions

g) Human factors		

h) Past relevant incidents both internal and external

j) Past emergencies and reasonably foreseeable emergency situations. 

k) Persons having access to workplace 

i. Workers

ii. Waste collectors

iii. Contractors and their workers   

iv. Transporters and their workers

v. General public

vi. Processors and their workers

vii. Public authorities and their workers

viii. NGOs and their workers

ix. Community groups

m) Changes in technology and information relevant to hazards

6.1.2.4 When identifying the hazards, the local body should also give consideration to its compliance obligations, its policies, internal and external issues and its obligations and responsibilities to interested parties. It should also  consider the implications on its own OH&S  performance, for example by the purchase of products containing hazardous materials, activities carried out by external providers, including contractors or subcontractors; or services supplied and used.

6.1.2.5 The process of identifying hazards benefits from the participation of those individuals who are familiar with the local body’s activities. Considerations should therefore be given to hazards related to the local body’s activities, including:

a) Design and development of its facilities for collection and processing of waste.

b) Acquisition of materials and equipment.

c) Operations, including waste collection, transportation, segregation, processing, storage etc.

d) Operation and maintenance of facilities, local body’s assets and infrastructure;

e) OH&S performance and practices of external providers;

6.1.2.6 The local body can consider following techniques for identification of hazards,

a) Incident/accident investigation results

b) Past incident data analysis

c) Walkthrough surveys

d) Safety awareness surveys

e) Safety studies

f) Safety inspections

g) Workers health records

h) Medical examination reports

j) Workplace environment monitoring 

k) Job safety analysis

m) HAZOP studies

6.1.2.7 Assessment of OH&S risks and other risks to the OH&S management system

a) An understanding of local body’s OH&S risks related to identified hazards is necessary specially when determining criticality of those hazards that can lead to emergency situations. The local body should assess OH&S risks from the identified hazards, while taking into account the effectiveness of existing controls and using established or defined risk criteria. Many methods for OH&S risks assessment are available. The local body can choose to use cause-and-effect diagrams or flowcharts illustrating inputs, outputs; or other approaches including quantitative and qualitative risk assessment methods. The methodologies and criteria used for assessment of OH&S risks should be defined in terms of their scope, nature and timing so as to be proactive rather than reactive. 

b) The local body can set levels (or values) of acceptability to be associated with each OH&S risk criterion. For example, the determination of acceptability could be based on a combination of likelihood (probability/frequency) of an occurrence and its consequences (severity/intensity). Some type of scale or ranking can be helpful in assigning acceptability, for example quantitatively in terms of a numeric value, or qualitatively in terms of levels, such as high, medium, low, or negligible.

c) The local body should also assess other risks associated with the establishment, implementation, operation and maintenance of the OH&S management system. For the assessment of other risk to the OH&S management system, the local body should consider day-to-day operations and decisions (e.g. peaks in work flow, restructuring) as well as external issues (e.g. economic change). Methodologies can include ongoing consultation of workers affected by day-to-day activities (e.g. changes in work load), monitoring and communication of new legal requirements and other requirements (e.g. regulatory reform, revisions to collective agreements regarding occupational health and safety), and ensuring that resources meet existing and changing needs (e.g. training on, or procurement of, new improved equipment or supplies). 

d) The local body should maintain documented information on,

i) Methodologies used for identification of hazards

ii) Assessment of OH&S and other risks; and criteria

iii) Significant OH&S and other risks

6.1.2.8 Assessment of OH&S opportunities and other opportunities for the OH&S management system 

The local body should assess OH&S opportunities to enhance OH&S performance while taking into account; 

a) Planned changes to the organization, its policies, its processes or its activities; 

b) Opportunities to adapt work, work organization and work environment to workers;

c) Opportunities to eliminate hazards and reduce OH&S risks;

d) Other opportunities for improving the OH&S management system.

The process for assessment should consider the OH&S opportunities and other opportunities determined, their benefits and potential to improve OH&S performance. 

6.1.3 Determination of Legal Requirements and Other Requirements 

6.1.3.1 The local body should determine up-to-date legal requirements and other requirements that are applicable to its hazards, OH&S risks and OH&S management system. 

6.1.3.2 The legal requirements can include legislation (national, regional or international), including statutes and regulations;

a) Directives; 

b) Orders issued by regulators; 

c) Permits, licences or other forms of authorization; 

d) Judgments of courts or administrative tribunals;

e) Treaties, conventions, protocols; 

f) Collective bargaining agreements.

6.1.3.4 The other requirements applicable to the local body can include the organization’s requirements;

a) Contractual conditions;

b) Employment agreements; 

c) Agreements with interested parties;

d) Agreements with health authorities;

e) Non-regulatory standards, 

f) Consensus standards and guidelines; 

g) Voluntary principles, codes of practice, technical specifications, charters; 

h) Public commitments of the organization or its parent organization.



6.1.3.5 The local body should also determine how above legal requirements and other requirements apply to its activities and what needs to be communicated to the workers and other interested parties.

6.1.3.6 The local body should maintain, update, and retain documented information on its legal requirements and other requirements.

6.1.3.7 Determine how these legal requirements and other requirements apply to the organization and what needs to be communicated; 

6.1.3.8 Take these legal requirements and other requirements into account when establishing, implementing, maintaining and continually improving its OH&S management system. The organization shall maintain and retain documented information on its legal requirements and other requirements and shall ensure that it is updated to reflect any changes.

6.1.4 Planning Action

6.1.4.1 The local body should consider and plan how to take action to address 

a) Identified critical hazards, (6.1.2.1)

b) OH&S risks and opportunities (6.1.2.7 and 6.1.2.8)

c) Legal requirements and other requirements  (6.1.3)

d) Emergency situations (see 8.2)  

6.1.4.2 The local body should also consider and plan how to integrate and implement the actions into its OH&S management system processes or other operational processes

6.1.4.3 The local body should plan to take action in a variety of ways using its OH&S management system processes or other processes. The local body should also determine the effectiveness of the actions taken.

The local body should use a combination of actions that include OH&S objectives and operational controls involving a combination of control hierarchies. In planning actions, the local body should consider best practices, technological options and feasibilities, financial, operational and other requirements. The local body should adopt a variety of methods and techniques to evaluate the effectiveness of the actions taken, ranging from statistical techniques to comparisons of monitoring and measuring results with expected performance levels (see 9.1).

6.2 OH&S Objectives and Planning to Achieve Them

6.2.1 OH&S Objectives

6.2.1.1 In the planning process the local body should establish OH&S objectives to fulfil the commitments established in its OH&S policy and to achieve other organizational goals. The process of establishing and reviewing OH&S objectives and implementing processes to achieve them provide a systematic basis for the local body to improve OH&S   performance. 

6.2.1.2 In establishing OH&S objectives, the local body should consider inputs, including:

a) Principles and commitments in its OH&S  policy;

b) Identified critical hazards (and information developed in determining them);

c) Its compliance obligations;

d) OH&S risks and opportunities that need to be addressed as determined in 6.1.1,

e) The results of consultation with workers

f) Requirements affecting the OHS management system.

6.2.1.3 The local body should also consider:

a) Effects of achieving OH&S  objectives on other activities and processes;

b) Possible effects on the public image of the organization;

c) Findings from  OH&S reviews;

d) Other organizational goals.

6.2.1.4 OH&S objectives should be established at the top level of the local body and at other levels & functions; and the individual members of the organization should be made aware of their responsibilities in achieving these objectives.

6.2.1.5 OH&S objective can be expressed directly as a specific performance level, or can be expressed in a general manner and further defined by one or more targets. When targets are set, they should be measurable. Targets may need to include a specified time frame.

6.2.1.6 OH&S objectives should be measurable, monitored, communicated and updated as appropriate. (see IS 3786)

6.2.2 Planning to Achieve OH&S Objectives

6.2.2.1 When planning to achieve OH&S objectives the local body should address roles, responsibilities, processes, resources (see 7.1) timeframes, priorities, and the actions necessary for achieving the OH&S objectives. The local body should also determine the methods for evaluation of the results of actions taken to achieve OH&S objectives including the indicators for monitoring.

6.2.2.2 The local body can integrate programmes to achieve OH&S objectives with other programmes within their operational process. 

6.2.2.3 The local body should maintain and retain the documented information on,

a) The OH&S objectives 

b) Plans to achieve OH&S objectives

7 SUPPORT

7.1 Resources

7.1.1 The local body should determine the necessary resources for establishing, implementing, maintaining and improving the OH&S management system. When determining the resources needed, the local body should consider:

a) Infrastructure;

b) Externally  provided resources;

c) Information systems;

d) Competence;

e) Technology;

f) Financial, human and other resources specific to its activities, and services.

7.1.2 Examples of infrastructure include   buildings, plant, equipment, utilities, information technology, and communications systems.

7.1.3 Resources should be provided in a timely and efficient manner. Resource allocations should consider the organization’s current and future needs. Resources and their allocation should be reviewed periodically, including in conjunction with the management review to ensure their adequacy. In evaluating adequacy of resources, consideration should be given to planned changes and/or new projects or operations.

7.2   Competence 

7.2.1 Knowledge, understanding, skills, or abilities enable an individual to gain the necessary competence with regard to OH&S performance. All workers engaged in solid waste management related activities of the local body should be competent based on training, education, experience, or a combination of these, as determined by the local body.  

7.2.2 The competence of workers should include the knowledge and skills needed to appropriately identify the hazards and deal with the OH&S risks associated with their work and workplace. In determining the competence for each role, the local body should take into account things such as;

a) The education, training, qualification and experience necessary to undertake the role and the re-training necessary to maintain competence

b) The work environment; 

c) The preventive and control measures resulting from the risk assessment  process(es);

d) The requirements applicable to the OH&S management system; 

e) Legal requirements and other requirements;

f) The OH&S policy; 

g) The potential consequences of compliance and noncompliance, including the impact on the worker’s health and safety;

h) The value of participation of workers in the OH&S management system based on  their knowledge and skill;

j) The duties and responsibilities associated with the roles;

k) Individual capabilities, including experience, language skills, literacy and diversity; 

m) The relevant updating of the competence made necessary by context or work changes. 

7.2.3 Workers can assist the local body in determining the competence needed for roles. Workers should have the necessary competence to remove themselves from situations of imminent and serious danger. For this purpose, it is important that workers are provided with sufficient training on hazards and risks associated with their work.

7.2.4 When competence is acquired through training, the local body’s training process (es) can include:

a) Identification of training needs;

b) Design and development of a training plan or programme to address identified training needs;

c) Delivery of the training;

d) Evaluation of the training result;

e) Documentation and monitoring of training received. 

7.2   Where applicable, the local body should evaluate the effectiveness of the training and other actions taken to acquire the necessary competence to confirm the intended result is being achieved.

Documented information can be useful to ensure that identified competency needs are addressed, track progress on closing any gaps, and to enable communication of relevant information to interested parties. At a minimum, appropriate documented information should be retained as evidence of competence.

7.3 Awareness	

7.3.1 Top management has a key responsibility for building awareness in the local body in relation to the OH&S management system and OH&S performance, in order to enhance knowledge and promote behaviour that supports the OH&S policy commitments. Top management should ensure workers under the control of local body are encouraged to:

a) Enhance OH&S performance;

b) Contribute toward achieving the intended outcomes of the OH&S management system;

c) Accept the importance of achieving the OH&S objectives for which they are responsible or accountable.

7.3.2 Top management should also ensure that all workers under the control of the local body are made aware of: 

a) The  OH&S policy and  OH&S objectives 

b) The importance of conforming to the requirements of the OH&S management system;

c) Their contribution to the effectiveness of the OH&S management system;

d) The benefits of improved OH&S performance;

e) Their responsibilities and accountabilities within the OH&S  management system;

f) Incidents and the outcomes of investigations

g) Hazards, OH&S risks and actions determined to address them

h) Identified other  risks and opportunities that need to be addressed in relation to their  work activities, if applicable;

j) The consequences of the departure from applicable OH&S management system requirements, 

k) The ability to remove themselves from work situations that they consider present an imminent and serious danger to their life or health, as well as the arrangements for protecting them from undue consequences.

7.3.3 Examples of methods to increase awareness can include internal communication, visual signs and banners, campaigns, training or education, and mentoring.

7.4 Communication 

7.4.1 General 

7.4.1.1 The local body should establish processes for communication relevant to the OH&S management system, taking into account the legal and other requirements, views of interested parties and diversity aspects such gender, language, literacy, culture, disability. These processes should identify:

a) What information needs  to  be communicated;  (for example, Policy, objectives)

b) When  or under what circumstances  it needs to be  communicated;

c) To whom it needs to be communicated;

d) How it will be communicated.

7.4.1.2 Communication of OH&S information should be based on, and consistent with, the information generated within the OH&S management system, including the internal evaluation of the organization’s OH&S performance.  

7.4.1.3 In determining how it intends to communicate, the local body should consider different communication methods that can encourage understanding and acceptance of the OH&S management efforts and promote dialogue with interested parties.

7.4.1.4 Methods of communication include, for example, informal discussions, organization open days, focus groups, community dialogue, involvement in community events, websites and e-mail, press releases, advertisements and periodic newsletters, annual or other periodic reports, and telephone hotlines.

7.4.1.5 The local body should consider and respond to relevant questions, concerns, or other communicated inputs to its OH&S management system. It can be beneficial to establish a process for receiving and responding to such internal and external communications. 

7.4.1.6 The local body should retain documented information of its communications, as appropriate, in order to;

a) Recall the history of specific interested party communication, inquiries, or  concerns;

b) Understand the nature of various interested party engagements over time;

c) Improve its effectiveness in developing future communication and in following up and addressing the concerns of specific interested parties as   needed. 

7.4.1.7 The local body should consider the following process steps:

a) Gather information, or make inquiries, including from relevant interested  parties 

b) Determine the target audience(s) and their needs for information     

c) Select information relevant to the audience’s interests;

d) Decide on the information to be communicated to the target audience(s);

e) Determine which methods and formats are appropriate for communication;

f) Updating the information regularly  as necessary

g) Dissemination of information to workers and other interested parties

h) Evaluate and periodically determine the effectiveness of the   communication process.

7.4.2 Internal Communication 

The local body should have a process which facilitates communication with levels and functions of the organization. This can allow comments and suggestions to be made to improve the OH&S management system and the OH&S performance. Results from the OH&S management system monitoring, audit and management review should be communicated to appropriate persons within the local body. The communication process (es) should enable workers and other interested parties to contribute to continual improvement.

7.4.3 External Communication 

The local body should take into account communication requirements associated with its legal requirements and other requirements and   communicate information relevant to the OH&S management system externally, as prescribed. The local body should have in place a process for communicating with external interested parties in case of emergency situations that could affect or concern them.  

Information related to the OH&S performance can, for example, be in the form of reports, promotional literature or advertising campaigns

7.5 Documented Information 

7.5.1 General

7.5.1.1 The local body  should develop and maintain adequate documented information to ensure that its OH&S management system is operating effectively, is understood by persons working under the control of the local body  and other interested parties, and that processes associated with the OH&S  management system are carried out as planned.

7.5.1.2 Documented information in the form of records should be retained as evidence of the results achieved or activities performed, in order to demonstrate effective implementation of the OH&S management system requirements. 

7.5.1.3 It is important to keep the complexity of the documented information at the minimum level possible to ensure effectiveness, efficiency and simplicity at the same time. The documented information in particular should include,

a) OH&S policy 

b) OH&S objectives

c) Process and results of hazard identification

d) Risk assessment  process 

7.5.1.4 The local body may choose to document its OH&S management system in the form of a manual, which can provide direction to related documented information.

7.5.2 Creating and Updating 

7.5.2.1When creating and updating documented information related to the OH&S management system, the local body should ensure appropriate:

a) Identification and description (for example, a title, date, author, or reference number);

b) Format (for example, Language, software version, graphics) and media (for example, Paper, electronic);

c) Internal review and approval for suitability and adequacy.

7.5.3 Control of Documented Information

7.5.3.1 Documented information under the OH&S management system should be controlled in order to ensure that it is available and suitable for use, and is adequately protected from loss of confidentiality, improper use or loss of integrity.

7.5.3.2 Documented information can be effectively controlled by:

a) Developing an appropriate format that includes unique titles, numbers, dates, revisions, revision history and authority;

b) Assigning the review and approval of documented information to individuals with sufficient technical capability and organizational  authority;

c) Maintaining an effective distribution system.

d) Removing information that is obsolete from all points of issue and from places and situations of use.

e) Identifying and maintaining the documented information of external origin necessary for planning and operation of the OH&S management system.

8 OPERATION 

8.1 Operational Planning and Control

8.1.1 General 

8.1.1.1 The local body should establish and implement operational planning and control of processes necessary to fulfil its legal & other  obligations and the commitments of its OH&S  policy, by eliminating hazards or if not practicable, by reducing the OH&S risks to levels as low as reasonably practicable for operational areas and activities. The local body should implement the actions (as determined in clause 6) by,

a) Establishing risk criteria for the operations within the scope of SWM

b) Implementing control of operations in accordance with the risk criteria;

c) Maintaining and retaining documented information to the extent necessary to have confidence that the operations have been carried out as planned; 

d) Adapting work to workers. 

e) Coordinating the relevant parts of the OH&S management system with the other organizations at multi-employer workplaces.

8.1.1.2 Some of the operational controls may include:

a) The use of safe operating procedures and safe systems of work; 

b) Ensuring the competence of workers in the area of safety 

c) Establishing preventive or predictive maintenance and inspection programmes in respect of plant, equipments, machinery, vehicles, tools & tackles, appliances etc.

d) Specifications for the procurement of goods and services; 

e) Application of legal requirements and other requirements, or manufacturers’ instructions for    equipment;

f) Engineering and administrative controls; 

g) Adapting work to workers; for example, by:

i) Defining, or redefining, how the work is organized;

ii) The induction of new workers;

iii) Defining, or redefining, processes and working environments;

iv) Using ergonomic approaches when designing new, or modifying, workplaces, equipment, etc. 

8.1.2 Eliminating Hazards and Reducing OH&S Risks 

8.1.2.1 The local body should consider the following hierarchy of control for elimination of hazards and reduction of OH&S risks connected to SWM activities

a) Elimination of hazards by avoiding or barring the use of equipment, material, Operations/processes posing hazards

b) Substitution of substances by using alternate which are more safer

c) Engineering controls such as barricading, isolation, enclosing, relocation;

d) Administrative controls, such as safe operating procedures, use of visual controls, safety instructions, education, training, protective equipment. 

8.1.2.2 The local body should also develop documented information to explain 

a) A specific sequence of activities that should be carried out;

b) Necessary qualifications of the personnel involved in solid waste management activities, including any workmanship required;

c) Key safety parameters or variables that should be kept within certain limits, for example, Threshold limit values, illumination levels for night operations, permissible noise levels, speed limits for vehicles, maximum weight to be lifted etc.

d) Characteristics of the materials being handled, stored, processed, transported

e) Characteristics of the infrastructure to be used in solid waste management operations

f) Characteristics of the products resulting from the process.

8.1.2.3 The local body  can use following methods  for communicating its efforts for hazards elimination and OH&S risk reduction to interested parties:

a) Providing education through posters, leaflets, pamphlets, films etc.

b) Providing easy access to information such as documented procedures, contracts or supplier agreements, or user instructions, manuals etc. 

c) Establishing user groups for sharing information, and keeping them updated.

8.1.3 Management of Change

The local body should establish a process (es) for the implementation and control of planned temporary and permanent changes such as 

a) New or changes to its SWM  operations including:

i) changes in working conditions;

ii) new or modified workplace locations and surroundings; new or modified equipment;

iii) new or modified work organization;

iv) new work force;

b) Changes to legal requirements and other requirements;

c) Changes in knowledge or information about hazards and related OH&S risks;

d) Developments in knowledge and technology related to SWM

The local body should also review the consequences of unintended changes, taking action to mitigate any adverse effects, as necessary.

8.1.4 Outsourcing

 The local body should control its outsourced processes using types and degree of controls defined within the OH&S management system. The details of these controls should be included in the contract document with the service providers. The local body should have adequate consultations with external providers so as to address any possible impact outsourcing has on its OH&S performance.

8.1.5 Procurement

The local body should control its procurement activities for products and services in order to ensure their conformance with its OH&S management system. The details of these controls should be included in the contract document/procurement contract with the suppliers.

8.1.6 Contractors

The local body should in coordination with its contractor(s), establish and maintain process for hazard identification and assessment and control of OH&S risks, arising from the:

a) Contractors’ activities & operations that impact the local body;

b) Activities and operations of local body that impact contractors' workers;

c) Contractors’ activities and operations that impact other interested parties in the workplace.

The local body should ensure that the requirements of the local body's OH&S management system are met by contractors and their workers. The local body should define and apply OH&S performance criteria for the selection of contractors. Such criteria should be included for the selection of contractors in the contractual documents.

8.2 Emergency Preparedness and Response

The local body should prepare for and respond to potential emergency situations, which may arises from different hazards as identified in 6.1.2.1, including

a) The establishment of a planned response (including provision of first aid) to emergency situations such as accidents involving multiple injuries, fires, release of toxic substances, collapse of structure, explosions etc.

b) The periodic testing and exercise of planned response capability;

c) The performance evaluation and, as necessary, revision of the planned response, including after testing and in particular after the occurrence of emergency situations;		

d) The communication of relevant information to all workers on their duties  and responsibilities;

e) The provision of training for the planned response;

f) The communication of relevant information to contractors, visitors, emergency response services, government authorities and, as appropriate, the local community;

g) Taking into account the needs and capabilities of all relevant interested parties and ensuring their involvement, as appropriate, in the development of the planned response.

 The local body should maintain and retain documented information on the process (es) and on the plans for responding to potential emergency situations.

9 PERFORMANCE EVALUATION

9.1 Monitoring, Measurement, Analysis and Performance Evaluation 

9.1.1 General

9.1.1.1 The local body should have a systematic approach for monitoring, measurement, analysis and evaluation of its OH&S performance on a regular basis. This can enable the local body to report and communicate accurately on its OH&S performance. The local body should determine what needs to be monitored and measured taking into account its OH&S objectives, significant OH&S risks, compliance obligations and operational controls. This should include determining the frequency and the methods used to collect the data. The local body should select indicators that are easy to understand and that provide useful information for evaluation of its OH&S performance. The selection of indicators should reflect the nature and scale of the local body’s SWM operations and be appropriate to its OH&S risks. 

9.1.1.2 The local body should establish, implement and maintain a process (es) for monitoring, measurement, and analysis and performance evaluation. The organization shall determine:

a) What needs to be monitored and measured, including: 

i) the extent to which legal requirements and other requirements are fulfilled

ii) its activities and operations related to identified hazards, OH&S risks and opportunities;

iii) progress towards achievement of the OH&S objectives;

iv) effectiveness of operational and other controls; 

b) The methods for monitoring, measurement, analysis and performance evaluation, as applicable, to ensure valid results; 

c) The criteria against which the local body  will evaluate its OH&S performance;

d) When the monitoring and measuring shall be performed; 

e) When the results from monitoring and measurement shall be analysed, evaluated and communicated.

9.1.1.3 Monitoring and measuring can serve many purposes in OH&S management system, such as:

a) Tracking progress on achieving OH&S policy commitments, and OH&S  objectives, and continual improvement;

b) Providing information to identify hazards and OH&S risks;

c) Collecting data on occupational injuries and diseases to fulfil compliance obligations;

d) Collecting data on use of substances, material and equipment  to achieve OH&S objectives;

e) Providing data to support or evaluate operational controls;

f) Providing data to evaluate the local body’s OH&S performance;

g) Providing data to evaluate the performance of the OH&S management system.

The local body should evaluate the OH&S performance and determine the effectiveness of the OH&S management system. It should retain appropriate documented information as evidence of the results of monitoring, measurement, analysis and performance evaluation. 

9.1.2 Evaluation of Compliance

9.1.2.1 The local body should establish a process to evaluate the extent to which its compliance obligations are fulfilled, by monitoring, measuring, analysing and reviewing its performance against its compliance obligations, as determined in 4.2 and 6.1.3. This process can help the local body demonstrate its commitment to fulfil compliance obligations, understand its compliance status, reduce the potential for regulatory violations and avoid adverse action from its interested parties.

 9.1.2.2 The local body should:

a) Determine the frequency and method(s) for the evaluation of compliance; 

b) Evaluate compliance and take action if needed (see 10.2); 

c) Maintain knowledge and understanding of its compliance status with legal requirements

d) And other requirements; 

e) Retain documented information of the compliance evaluation result(s). 

 9.1.2.3 Methods used for evaluation of compliance can include gathering information and data, for example through:

a) Site  tours or inspections;

b) Direct observations or interviews;

c) Project or work reviews;

d) Review of sample analysis or test results, and comparison to regulatory limits;

e) Verification sampling or testing;

f) Review of legally required documented information (e.g. Hazardous waste manifests, regulatory submittals).

9.1.2.4 Compliance obligations can be taken into account in a variety of OH&S management system processes, such as:

a) Determination of hazards (see 6.1.2.5) and OH&S risks and opportunities that need to be addressed (see 6.1.1);

b) Planning of actions (see 6.1.4);

c) Establishing OH&S  objectives (see 6.2.2);

d) Development of processes for awareness (see 7.3)

e) External communication (see 7.4.3), 

f) Operational planning and control (see 8.1) and 

g) Monitoring and measurement (see 9.1).

9.1.2.5 The effectiveness of these processes and the results achieved can also provide evidence of fulfilment of compliance obligations.

9.1.2.6 Where a failure or potential failure to fulfil a compliance obligation is identified, the local body should take action. The nonconformity and corrective action process (see 10.2) could be used to deal with needed corrections. Where appropriate and as required, the local body should communicate or report on failure to fulfil a compliance obligation to the relevant interested party/parties (see 7.4).

9.1.2.7 A non-compliance is not necessarily elevated to a management system nonconformity if, for example, it is identified and corrected by the OH&S management system processes. By evaluating compliance, the local body gains knowledge and understanding of its compliance status. The frequency of compliance evaluations should be appropriate to keep this knowledge and understanding up to date. Evaluations should be conducted in a manner that provides timely input to the management review (see 9.3) so that top management can review the local body’s fulfilment of its compliance obligations and maintain awareness of the organization’s compliance status.

9.1.2.8 The local body should retain documented information as evidence of its evaluation of compliance. This could include:

a) Reports of the results of compliance evaluations;

b) Internal and external audit reports;

c) Internal and external communications and reports.

9.2 Internal Audit 

9.2.1 General

Internal audits of local body’s OH&S management system should be conducted at planned intervals to determine and provide information to the top management on whether the system conforms to planned arrangements and has been properly implemented and maintained. The results can be used to identify opportunities for improving the OH&S management system.

9.2.2 Internal Audit Programme 

a) The local body should establish an internal audit programme to direct the planning and conduct of internal audits and to identify the audits needed to achieve the audit programme objectives. The audit programme, and the frequency of internal audits, should be based on the nature of the SWM operations, in terms of hazards associated and potential consequences, OH&S risks and opportunities that need to be addressed, the results of previous internal and external audits, and other relevant factors. The outsourced processes that have audit provisions as controls should also be considered in the planning of the audit programme.

b) The local body should determine the frequency of the internal audits. The audit programme can, for example, cover one year or multiple years, and can consist of one or more audits. Each internal audit need not cover the entire system, so long as the audit programme ensures that all   locations and functions, system elements connected with SWM and the full scope of the OH&S management system are audited periodically.

c) The internal audits should be planned and conducted by an objective and impartial auditor or audit team, aided by technical expert(s), where appropriate, selected from within the local body or from external sources. Their collective competence should be sufficient to achieve the audit objective and to meet the scope of the particular audit and provide confidence as to the degree of reliability that can be placed on the results.

d) The results of an internal audit should be reported to relevant managers; ensure that relevant audit results are reported to workers, and, where they exist, workers’ representatives, and other relevant interested parties.

e) The results can be provided in the form of a report as the basis for verification and used to correct or prevent specific nonconformities, or to achieve one or more audit programme objectives, and to provide input to the management review.

f) The local body should retain documented information as evidence of implementation of the audit programme and the audit results.

9.3 Management Review

9.3.1 The local body’s top management should, at intervals that it determines, conduct a review of its OH&S management system to evaluate the system’s continuing suitability, adequacy and effectiveness. This review should include consideration of:

a) The status of actions from previous management reviews; 

b) Changes in external and internal issues that are relevant to the OH&S management system, including:

i) the needs and expectations of interested parties; 

ii) legal requirements and other requirements;

iii) risks and opportunities;

c) The extent to which the OH&S policy and the OH&S objectives have been met; 

d) Information on the OH&S performance, including trends in:

i) incidents, nonconformities, corrective actions and continual improvement;

ii) monitoring and measurement results;

iii) results of evaluation of compliance with legal requirements and other requirements;

iv) audit results; 

v) consultation and participation of workers; 

vi) risks and opportunities;

e) Adequacy of resources for maintaining an effective OH&S management system;

f) Relevant communication(s) with interested parties; 

g) Opportunities for continual improvement.

9.3.2 A management review can coincide with other management activities (for example, board meetings, operational meetings) or can be conducted as a separate activity. Management review can be coordinated with the local body’s planning and budgeting cycle, and OH&S performance can be evaluated during top management’s review of its overall business performance, so that decisions on priorities and resources for the OH&S management system are balanced with other business priorities and resource needs.

9.3.3 The outputs of the management review should include decisions related to:

a) The continuing suitability, adequacy and effectiveness of the OH&S management system in achieving its intended outcomes;

b) Continual improvement opportunities;

c) Any need for changes to the OH&S management system;

d) Resources needed; 

e) Actions, if needed;

f) Opportunities to improve integration of the OH&S management system with other business processes;

g) Any implications for the strategic direction of the local body. 

9.3.4 Top management should communicate the relevant outputs of management reviews to workers, and, where they exist, workers’ representatives (see 7.4). The organization should retain documented information as evidence of the results of management reviews. Examples of documented information retained as evidence of the results of management review include copies of meeting agenda items, lists of attendees, presentation materials or hand-outs, and management decisions recorded in reports, minutes, or tracking systems.

9.3.5 Top management can decide who should participate in the management review. Typically, this should include OH&S staff, managers of key functions, workers representatives; and top management, representatives of other management systems (for example, quality, environment, energy, and business continuity) may also participate for integration purposes.

10 IMPROVEMENT 

10.1 General 

10.1.1 Improvement is integral to an effective OH&S management system. The local body should identify opportunities for improvement as a result of:

a) Monitoring, measurement, analysis and evaluation related to OH&S performance and fulfilment of compliance obligations (see 9.1);

b) Audits of its OH&S management system (see 9.2);

c) Management review (see 9.3).

10.1.2 In order to achieve the intended outcomes of the OHS management system, the local body should take actions necessary to address identified opportunities for improvement, including controlling and correcting nonconformity, and enhance its OH&S performance through continual improvement of the suitability, adequacy and effectiveness of its OH&S management system.

10.2 Incident, Nonconformity and Corrective Action

10.2.1 For an OH&S  management system to be effective on an ongoing basis, the local body should have a systematic approach for reporting and investigation of incidents, identifying nonconformity, taking action(s) to manage incidents and nonconformities, analysing the cause of the incident and nonconformity, and taking corrective action.

10.2.2 The local body should 

a) React in a timely manner to the incident or nonconformity and, as applicable: 

i) Take action to control and correct it;

ii) Deal with the consequences;

b) Evaluate, with the participation of workers (see 5.4) and the involvement of other relevant interested parties, the need for corrective action to eliminate the root cause(s) of the incident or nonconformity, in order that it does not recur or occur elsewhere, by:

i) Investigating the incident or reviewing the nonconformity;

ii) Determining the cause(s) of the incident or nonconformity; 

iii) Determining if similar incidents have occurred, if nonconformities exist, or if they could  potentially occur; 

c) Review existing assessments of OH&S risks and other risks, as appropriate (see 6.1); 

d) Determine and implement any action needed, including corrective action, in accordance with the hierarchy of controls (see 8.1.2) and the management of change (see 8.1.3); 

e) Assess OH&S risks that relate to new or changed hazards, prior to taking action;

f) Review the effectiveness of any action taken, including corrective action; 

g) Make changes to the OH&S management system, if necessary. Corrective actions should be appropriate to the effects or potential effects of the incidents or nonconformities encountered. 

10.2.3 The local body should retain documented information as evidence of:

a) The nature of the incidents or nonconformities and any subsequent actions taken;

b) The results of any action and corrective action, including their effectiveness.

10.2.4 The local body should communicate this documented information to relevant workers, and, where they exist, workers’ representatives, and other relevant interested parties.

10.3 Continual Improvement 

10.3.1 The organization shall continually improve the suitability, adequacy and effectiveness of the OH&S management system, by:

a) Enhancing OH&S performance; 

b) Promoting a culture that supports an OH&S management system; 

c) Promoting the participation of workers in implementing actions for the continual improvement of the OH&S management system;

d) Communicating the relevant results of continual improvement to workers, and, where they exist, workers’ representatives;

e) Maintaining and retaining documented information as evidence of continual improvement. 

10.3.2 Opportunities for Improvement

10.3.2.1 Continual improvement is a key attribute of an effective OH&S management system to enhance OH&S performance. It can be accomplished through the achievement of OH&S objectives and the overall enhancement of the OH&S management system or any of its components. The local body can encourage all employees to contribute ideas for improvement.

10.3.2.2 The local body should continually evaluate its OH&S performance and the performance of its OH&S management system processes to identify opportunities for improvement. Top management should be involved directly in this evaluation through the management review process.

10.3.2.3 The identification of OH&S management system deficiencies also provides significant opportunities for improvement. To realize such improvements, the local body should know what deficiencies exist and understand why they exist. This can be achieved by analysing the root causes(s) of OH&S management system deficiencies.

10.3.2.4 Some useful sources of information for continual improvement include:

a) Experience gained from nonconformities and related corrective actions;

b) External benchmarking against best practices;

c) Trade associations and peer groups;

d) New legislation or proposed changes to existing legislation;

e) OH&S  management system and other audit results;

f) Evaluation and analysis of monitoring and measurement results;

g) Literature on advancements in technology;

h) Views of interested parties, including employees, customers and suppliers.

10.3.3 Implementation of Continual Improvement

10.3.3.1 When opportunities for improvement are identified, they should be evaluated to determine what actions should be taken. The actions for improvement should be planned and changes to the OH&S management system should be implemented accordingly.

Improvements need not take place in all areas simultaneously (see 4.4.1). Continual improvement of the OH&S management system can become increasingly difficult to achieve as the system’s performance is enhanced.





















ANNEX A

(Informative)

 PHASED APPROACH TO IMPLEMENTING AN OCCUPATIONAL HEALTH AND SAFETY MANAGEMENT SYSTEM FOR SOLID WASTE MANAGEMENT

A-1 Local body can develop a complete Occupational Health and Safety (OH&S) management system for Solid waste management, when the scope of the OH&S management system includes all of the solid waste management activities, products and services and these are addressed using all the elements of an OH&S management system to their full extent. Developing a complete OH&S management system all at once can prove difficult for some local bodies. For these local bodies, a phased approach offers several advantages, such as the ability to readily evaluate how the time and money put into an OH&S   management system provides a return. The local body can see how OH&S performance improvements can help to reduce costs, improve their community relations, enable them to live up to customer expectations and assist them in demonstrating fulfilment of compliance obligations. The local body can track the benefits of their OH&S management system while they implement the system step-by-step, adding or expanding elements that provide value to the organization. Possible approaches to the phased development of an OH&S management system include the following.

a) Undertake a single project focusing on just one or a limited number of critical Occupational Health and Safety hazards. This would provide familiarity with the basic elements of an OH&S management system, allow the local body to experience some of the benefits of managing OH&S hazards in a systematic way and help improve environmental performance, and thus secure management support for implementing an OH&S management system.

b) Use fixed steps to follow a progression of elements (see   Fig. 1).  This  approach  can  suit local body  which,  after carrying out an initial OH&S project,  decide  to  adopt  this structured approach to managing their OH&S risks.

c) Use a selection of steps that may be implemented consecutively or concurrently. This selection of steps may be chosen to address specific OH&S issues, such as fulfilment of compliance obligations, including meeting the needs of interested parties, or improving OH&S performance. This approach may suit local bodies that wish to develop the OH&S management system at their own pace, within the resources available to them to ensure the effectiveness of their OH&S management system.

A-2 An implementation plan may be useful, as it can identify:

a) The approach to be adopted;

b) The timescale in which it should be achieved;

c) The resources required;

d) The roles and responsibilities of those implementing the plan;

e) The documented information required;

f) The methods by which progress can be consistently monitored and measured.

A-3 Progress can be measured in terms of achievement of the outcomes specified at the end of each phase and conformance with the implementation plan. Measuring progress towards implementing an OH&S management system is useful to ensure the efficient use of resources and achievement of the local body’s OH&S objectives.

A-4 Fig. 1 shows an implementation of an OH&S management system in five phases. Phase 1 corresponds to the implementation of a specific project. Phases 2, 3, 4 and 5 correspond to a sequential implementation of the main elements of an OH&S management system. When a local body has sufficient commitment to begin implementation of an OH&S management system, it can start at phase 2.

A-5 The extent to which the supporting elements develop grows as the environmental management system is implemented is demonstrated by the shape of the triangle. The extent to which the supporting elements are needed grows as the OH&S management system is implemented.











	Elements that support the implementation and maintenance of an OH&S management system - Leadership Resources Competence Awareness Communication Documented information



Phase 1: Undertaking an OH&S related project to secure management support and commitment to begin the phased implementation of an OH&S management system

a) Involvement of top management

b) Identification and selection of project

c) Planning and implementation of the selected project









	

	

Phase 2: Development and implementation of OH&S management system

a) Checking and reviewing the selected project

b) Undertaking context of the local body’s SWM

c) Preparation of a draft OH&S policy (Identification of significant hazards, Identification of compliance obligations, Evaluation of compliance)

d) Determination of risks and opportunities that need to be addressed and planning actions to address them













	

	

Phase 3: Development and implementation of an OH&S management system

a) Finalize and communicate/make available OH&S policy

b) Setting objectives and targets and establishing programme(s)

c) OH&S performance evaluations including monitoring and measurement (gather information on the key characteristics and define the performance indicators)







	



	



Phase 4: Development and implementation of an OH&S management system

a) Operational control

b) Planning for and responding to emergencies









	



Phase 5: Development and implementation of an OH&S management system

a) Managing when things do not go as planned

b) Management review of progress and performance

c) Implementation of continual improvement





		FIG. 1 – EXAMPLE OF IMPLEMENTATION IN FIVE PHASES
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MINUTES 



Joint Meeting: Panel 6 & Working Group 1 to Review Pending CHD 08 Documents

Date/Day/Time:             21st May 2024, Tuesady, 10 : 30 AM

Venue			    Virtual Meeting (through WEBEX)

Convener:                       Dr M. Surianarayanan, CLRI (Convener)

Member Secretary:       Sushant Kumar, Scientist-C, BIS 

Email ID:                        chd8@bis.org.in



MEMBER PRESENT



1. Dr. J. K. Pandey, CSIR - Central Institute for Mining and Fuel Research, Dhanbad

2. Shri Rishi Raj Arya, 3M

3. Shri Bidhyut Chetia, 3M

4. Shri Harshal Patil, Venus Safety and Health Private Limited, Navi Mumbai

5. Shri Ravindra Shinde, Venus Safety and Health Private Limited, Navi Mumbai

6. Shri Samit Chaudhari, Honeywell

7. Shri Ganesan Murugesan, Draeger India Pvt. Ltd, Mumbai

8. Shri Debanjan Saha, Joseph Leslie Dynamics Manufacturer Private Limited

9. Shri Srinivas Shreedas, Joseph Leslie Dynamics Manufacturer Private Limited



ITEM 0 WELCOME AND INTRODUCTORY REMARKS

0.1 Welcome by Member Secretary, CHD 08

Member secretary extended a warm welcome to the Convener and members to the joint meeting of panel 6 and working group 1 and thanked them for joining the meeting and sought their contribution in the deliberations.

0.2 Opening Remarks by the Convener 

Dr. J. K. Pandey, (Convener) of CHD 8: WG 1, welcomed all the members present in the meeting and thanked them for joining over video conferencing.

ITEM 1 SCOPE AND COMPOSITION OF CHD 08: P6

1.1 The Panel noted the scope.

1.2 The Panel noted the present composition of CHD 08 Panel 6 and WG 1 



ITEM 3 ISSUES ARISING OUT OF 25th MEETING of CHD 08



3.1 Revision of IS 9167 : 1979 Specification for ear protectors



The Committee has reviewed the comments received on the WC draft of IS 9167 and has reached a decision. It has been determined that Panel 6 will be responsible for resolving the comments received on IS 9167. Following the resolution of comments by Panel 6, the BIS Secretariat will prepare the final draft and submit it for printing after obtaining approval from the chairperson.



Panel deliberated on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. Further, it was decided to incorporate the panel’s recommendations in the document and the document will be send for printing.







3.2 Guide for selection of PPE for waste handling

The Committee had requested SAMA for the draft and BIS secretariat to circulate it as P-draft for 1 month. If comments are received on the P-draft, they will be discussed in SC 1; if no comments are received, the document will be sent for 1 month into wide circulation.

The committee in the last meeting noted that working draft has been received from panel 6 and it was decided to convene Panel 6 meeting to finalize the P draft. 

The panel reviewed the draft and found that the draft is not as per Indian standard format. The panel decided that Shri Samit Chaudhary, Honeywell will prepare the draft and submit to BIS Secretariat.









3.3 IS 8519:1977 Guide for selection of industrial safety equipment for body protection

The committee in the last meeting had decided that the draft received from SAMA will be discussed in Panel 6 for final discussion and after that the draft will be circulated as WC draft for 60 days after taking approval from the chairperson. The revision would be taken on priority II basis.

Accordingly, BIS Secretariat prepared the WC draft of IS 8519 and send it for wide circulation on 21-01-2024.  Comments have been received on draft from Dr. D. K. Patel. 

The Committee has reviewed the comments received on the WC draft of IS 8519 and has reached a decision. It has been determined that Panel 6 will be responsible for resolving the comments received on IS 8519. Following the resolution of comments by Panel 6, the BIS Secretariat will prepare the final draft and submit it for printing after obtaining approval from the chairperson.

Panel deliberated on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. Further, it was decided to incorporate the panel’s recommendations in the document and the document will be send for printing.







3.4 IS 10245 : Part 3 : 1999  Breathing apparatus: Part 3 fresh air hose and compressed air line breathing apparatus - Specification (First Revision)

The Committee has reviewed the comments received on the WC draft of IS  10245 (Part 3) and has reached a decision. It has been determined that WG 1 will be responsible for resolving the comments received on IS  10245 (Part 3). Following the resolution of comments by WG 1, the BIS Secretariat will prepare the final draft and submit it for printing after obtaining approval from the chairperson.

Panel deliberated on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. Further, it was decided to incorporate the panel’s recommendations in the document and the document will be send for printing.







3.5 Comment received on IS 10245 (Part 2): 2023 Respiratory Protective Devices-Specification Part 2 Self-Contained Open Circuit Breathing Apparatus (Second Revision)

CMD Department of BIS has offered some comments on the published standard of IS 10245 (Part 2): 2023. The same are attached here along with the soft copy of standard.

The Committee has reviewed the comments received on the IS  10245 (Part 2) and has reached a decision. It has been determined that WG 1 will be responsible for resolving the comments received on IS  10245 (Part 2). Following the resolution of comments by WG 1, the BIS Secretariat will prepare draft amendment as per working group recommendation and send it for wide circulation for a period of 60 days.

Panel deliberated on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. Further, it was decided to issue an Amendment as per Panel’s recommendation and send it for wide circulation for a period of 60 days..







3.6 IS 10224:1982 Ergonomic principles in the design of work systems

The Committee allocated the standard to Shri Vinod Sant, SAMA for review. The review was been received from Shri V B Sant. The review and justification of the same is attached below;







[bookmark: _MON_1744111273]

The committee deliberated on the review provided by Shri V B Sant and decided to request Shri V B Sant to form a panel of experts that can recommend whether ISO 6385: 2016 can be adopted in toto or it needs to be modified. Shri Vinod Sant informed the he is no longer associated with SAMA and requested to remove him for CHD 8 Committee.

The committee in the last meeting had deliberated that the SAMA should nominate one member who will be responsible for revision of this standard. The committee also decided to convene one meeting with SAMA to review the work assigned to its members.

The Panel reviewed the assessment submitted by Shri V. B. Sant, wherein the recommendation to implement ISO 6385:2016 was made. Unanimously, the panel concurred with this suggestion and resolved to adopt ISO 6385. Additionally, it was agreed that ISO 6385 would be distributed among panel members for a duration of one week. In the absence of any comments within this timeframe Member secretary will prepare the National forward of it and send it for wide circulation of a period of 60 days.







3.7 IS 14166 : 1994 Respiratory protective devices full - Face masks - Specification First Revision

The revised draft of IS 14166 was prepared by panel 8. The Committee in the last meeting had reviewed the revision draft of IS 14166 and agreed with the panel 8’s recommendation. Further, the committee decided that Member secretary will prepare the Wide Circulation draft of IS 14166 as per Panel’s recommendation. Thereafter, the draft will be circulated for wide circulation for a period of 60 days. 

The revised draft of IS 14166 was sent for wide circulation for a period of two months. The deadline for submitting comments was 16th May 2024. 

We have received some comments on the draft form Joseph Leslie Dynamics Manufacturer Private Limited. The same comments along with the WC Draft is attached below:

Panel deliberated on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. Further, it was decided to incorporate the panel’s recommendations in the document and the document will be send for printing.







[bookmark: _MON_1777360494]
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        Guidance for Selection & Use of PPE for Handling waste


                                          (Pre-draft standard)






































1. Scope


This draft Indian standard is for guidance for selection and use of PPEs for handling waste.





       2. Normative References:


· IS 9473: 2002- Respiratory protective devices – Filtering half mask to protect against particles.


· IS 14166:1994   Respiratory protective devices-Full face masks-Specification


· IS 14746:1999   Respiratory protective devices-Half face masks-Specification


· IS 15323:2003-Gas filters and combined filters used in respiratory protective equipment


· IS 15322:2003-Particle Filters used in Respiratory Protective Equipment-Specification


· IS 10245-2- Respiratory protective devices- Specification-Open circuit breathing apparatus


· IS 10245-3- Breathing apparatus-Fresh air hose and compressed airline breathing apparatus-Specification


· IS 5983:1980-  Eye protector (first revision)        


· IS 6994-1: Specification for Industrial Safety Gloves-Leather & Cotton gloves 


· IS: 4501:  Aprons, Rubberized, Acid and Alkali Resistant          





Table 1: Respiratory Protection


			Sr. No. 


			Different Types of Waste


			Respiratory Protection


			Relevant Indian Standard





			1


			Municipal Solid Waste


			Filtering face piece  FFP1/FFP2/FFP3


			IS 9473 





			2


			Municipal Liquid Waste


			Half face/Full face masks with appropriate cartridge


			IS 14746, IS 14166, IS 15323 & IS 15322 





			3


			Municipal Sewage Waste


			PAPR & SAR/SCBA


			IS 10245 Part 2 & IS 10245 Part 3 





			4


			Fumigation


			Filtering face piece  FFP1/P2/P3 Respirator with OV relief


			IS 9473  





			5


			Biodegradable Waste


			Filtering face piece  FFP1/FFP2/FFP3


			IS 9473  





			6


			Chemical Waste


			Half face/Full face masks with appropriate cartridge/SAR


			IS 14746, IS 14166,  IS 15323 & IS 15322 





			7


			Biomedical Waste


			Half face/Full face masks with appropriate cartridge


			IS 14746,  IS 14166, IS 15323 & IS 15322 





			8


			Construction Waste


			Filtering face piece  FFP1/FFP2/FFP3


			IS 9473   





			9


			Domestic Waste


			Filtering face piece  FFP1/FFP2/FFP3


			IS 9473   





			10


			e-Waste


			Filtering face piece  FFP1/FFP2/FFP3


			IS 9473   





			11


			Food Waste


			Filtering face piece  FFP1/FFP2/FFP3with OV relief


			IS 9473   





			12


			Gaseous Waste


			Half face/Full face masks with appropriate cartridge/SAR/SCBA


			IS 14746 ,IS 14166,  IS 15323, IS 15322,  IS 10245 Part2 & IS 10245 Part 3  





			13


			Hazardous/Toxic Waste


			Half face/Full face masks with appropriate cartridge/SAR/SCBA


			IS 14746 ,IS 14166,  IS 15323, IS 15322,  IS 10245 Part2 & IS 10245 Part 3  























Table 2: Eye Protection


			Sr. No. 


			Different Types of Waste


			Eye Protection


			Relevant Indian Standard





			1


			Municipal Solid Waste


			Safety Goggles


			 IS 5983





			2


			Municipal Liquid Waste


			Face shield/Full Face Piece


			IS 8521-1, IS 14166	





			3


			Municipal Sewage Waste


			Safety Goggles


			IS 5983





			4


			Fumigation


			Safety Goggles


			IS 5983





			5


			Biodegradable Waste


			Safety Goggles


			IS 5983 





			6


			Chemical Waste


			Safety Goggles


			IS 5983 





			7


			Biomedical Waste


			Safety Goggles


			IS 5983 





			8


			Construction Waste


			Safety Goggles


			IS 5983 





			9


			Domestic Waste


			Safety Goggles


			IS 5983 





			10


			e-Waste


			Safety Goggles


			IS 5983 





			11


			Food Waste


			Safety Goggles


			IS 5983 





			12


			Gaseous Waste


			Safety Goggles


			IS 5983 





			13


			Hazardous/Toxic Waste


			Full Face Piece/Hood


			 IS 8521-1, IS 14166























Table 3 : Hand protection


			Sr. No. 


			Different Types of Waste


			Hand  Protection


			Relevant Indian Standard





			1


			Municipal Solid Waste


			Cut Resistant gloves/leather hand Gloves


			IS 6994





			2


			Municipal Liquid Waste


			Chemical protective gloves


			-





			3


			Municipal Sewage Waste


			Chemical protective gloves


			-





			4


			Fumigation


			Chemical protective gloves


			-





			5


			Biodegradable Waste


			Chemical protective gloves


			-





			6


			Chemical Waste


			Chemical protective gloves


			-





			7


			Biomedical Waste


			Surgical Gloves


			IS 4148





			8


			Construction Waste


			Cut Resistant gloves/leather hand Gloves


			IS 6994





			9


			Domestic Waste


			Chemical protective gloves


			





			10


			e-Waste


			Cut Resistant gloves/leather hand Gloves


			IS 6994





			11


			Food Waste


			Chemical protective gloves


			-





			12


			Gaseous Waste


			Cryogenic/heat resistant gloves


			-





			13


			Hazardous/Toxic Waste


			Cryogenic/heat resistant gloves


			-
































Table 4: Body Protection


			Sr. No. 


			Different Types of Waste


			Body Protection


			Relevant Indian Standard





			1


			Municipal Solid Waste


			Protective leather clothing


			IS 6153 : 1971	 





			2


			Municipal Liquid Waste


			Aprons and suits , rubberized, acid and alkali resistant


			IS 4501 : 1981 





			3


			Municipal Sewage Waste


			Protective suits , rubberized, acid and alkali resistant


			IS 4501 : 1981 





			4


			Fumigation


			CBRN Suit


			-





			5


			Biodegradable Waste


			CBRN Suit


			-





			6


			Chemical Waste


			CBRN Suit


			-





			7


			Biomedical Waste


			CBRN Suit


			-





			8


			Construction Waste


			Protective leather clothing


			IS 6153 : 1971	 





			9


			Domestic Waste


			Aprons and suits , rubberized, acid and alkali resistant


			IS 4501 : 1981 





			10


			e-Waste


			Aprons and suits , rubberized, acid and alkali resistant


			IS 4501 : 1981 





			11


			Food Waste


			Aprons and suits , rubberized, acid and alkali resistant


			IS 4501 : 1981 





			12


			Gaseous Waste


			CBRN Suit


			 -





			13


			Hazardous/Toxic Waste


			CBRN Suit/X-ray lead rubber protective aprons and Suits 


			IS 7352 : 1974	 
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			Template for comments and secretariat observations


			Date: 


			Document: ISO/











			1


			2


			3


			4


			5


			6


			7





			MB1



			Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted














			TEMPLATE FOR SENDING COMMENTS ON BIS DOCUMENTS











			Date: 


			


			Document No.: 


			IS 8519 : 1977


			Title of the Document:


			Guide for selection of industrial safety equipment for body protection





			Name of the Commentator/


Organization:


			


			Abbreviation of the Commentator/Organization:


			











(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)





			Abbreviation of the Commentator/Organization


			Clause/ Subclause No.


(e.g. 3.1)


			Paragraph No. /


Figure No. / 


Table No.


(e.g. Table 1)


			Type of Comment1)


			Comments/Suggestions along with Justification for the Proposed Change


			Proposed Change/Modified Wordings


			Committee Decision





			(1)


			(2)


			(3)


			(4)


			(5)


			(6)


			(7)














			Bidyut Chetia, 3M


			


			3 (3.3/3.4/3.6)


			TE


			I think the definitions of the different types of PPE were a little confusing.  To me the definition for a Coverall (3.3) & a Suit (3.6) should be the other way round.  So, in the draft the definitions are as follows:


			3.3 Cover All — One piece apparel combining pull-on pants with upper portion covering body and the hands partly or wholly.





3.4 Jacket — Covering upper body from shoulders to hips.





3.6 Suit — Clothing covering from head to foot, for complete protection, and normally used with respiratory provision.





Also, this is written as “Cover All” in section 3.3, but in Section 7.2 they are called “Coveralls” which is the more typical wording.


			Agreed





			Bidyut Chetia, 3M


			


			4


			TE


			In the column headed “Typical Body Protection “one of the options suggested is an “Overall”, however, this is not defined in Section 3.


			Should this be “coverall” rather than “Overall”?


			Agreed





			CSIR, (Dr D. K. Patel)


			Clauses 4, and 5.1


			4


			Ge


			Table 1 Hazards Related To Body Protection Equipment.





In the column of Typical Body Protection, no eye protection equipment is included.


			The eye is a sensitive part of the body. We can include eye-protecting goggles in this column. 


			The BIS Secretariat informed the panel that they will update the section on Hazards Related to Eye Protection.





			Bidyut Chetia, 3M


			


			6.2.1 & 6.2.2


			TE


			Section 6.2.1 & 6.2.2 – these sections talk about Permeation & Breakthrough times.


			 However, it may be good to include a warning statement to the effect that “breakthrough times” are not necessarily safe wear times.


			The Panel not agreed on the comment as it will create confusion and breakthrough times will be given in User Manual.





			Bidyut Chetia, 3M


			


			Table 2


			TE


			In this table it is stated that “Non-woven breathable fabric resistant to abrasion & bacterial penetration” is not recommended for “Alcohols, Acids, and flammable solvents”. 


			This is not strictly true & would mean that none of our Category III coveralls would be recommended.  In reality, much depends on the level of contamination. So putting this into EU terminology a Type 6 coverall could be considered for light splashes & sprays, a Type 4 coverall for heavier sprays, & a Type 3 coverall for jet sprays, all subject to the chemical having been tested against the specific fabric.  


The recommendation in Table 2 for “Non-woven breathable fabric resistant to abrasion & bacterial penetration” seems to be contradicted by Section 7.2 where it suggests that they do offer chemical protection.


			The Panel Revised the comment and decided to change to table title to “Generally suitable for and generally not suitable for”
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			(6)


			(7)














			L&T, Shri P. V. Balaramakrishna


			Foreword


			Para 8


			te


			Lower limit of temperature is mentioned as -6 degC. This may be reconsidered to include extreme low temperatures in mountain regions, if applicable.


			Lower temperature limit may be revised based on typical usage of Type 3 Respiratory Protective Devices and corresponding global standards.


			The panel reviewed the comments and decided the lower temperature given in the standard in ok. Hence the comment was not agreed.





			3M, Bidyut Chetia


			4.1


			All


			Ed


			The descriptive terms “Type 1”, “Type 2” and “Type 3” can be helpful in distinguishing between respirator designs and functions, however these descriptive references are rarely used throughout the remainder of the document


			Suggest more widespread use of the respirator “Type” designation where clauses are specific to “Type 1”, “Type 2” and/or “Type 3”


			3M withdraw the comment





			L&T, Shri P. V. Balaramakrishna


			5.1.1


			Para 1


			Te


			Quality specification for seawater or mine water, for which resistance is desirable, needs to be included and corresponding testing procedure shall be added in Annexure.


			References to water specifications to be included at suitable location in text.


			The panel not agreed on the comment.





			L&T, Shri P. V. Balaramakrishna


			6.2.3


			Para 1


			Ge


			Intent of this clause is to ensure that valves fitted in exhalation and inhalation circuit are not interchanged. Same may be clarified in the text.


			Bold text may be added in the clause


"The design of valve assemblies shall be such that valve discs or the assemblies can be readily replaced but not interchangeable"


			The panel not agreed on the comment.





			L&T, Shri P. V. Balaramakrishna


			6.4.1


			Para 1


			Te


			It needs to be clarified whether limit of 5 mbar on inhalation and exhalation resistance is cumulative or separate for each circuit.


Applicable for clauses 7.5.1 and 8.7.1 also.


			Text of clause may be modified for better clarity.


			The panel not agreed on the comment.





			L&T, Shri P. V. Balaramakrishna


			6.5.2


			a, b


			Te


			Time interval for collapse test and kinking test needs to be indicated.


Applicable for clause 8.8.1, 8.8.2 and 8.10.1 also.


			Text of clause may be modified suitably.


			The Panel agreed to provide the Time interval for collapse test and kinking test. Shri Harshal Patil will provide the same in One week.





			L&T, Shri P. V. Balaramakrishna


			6.5.4 


			Para 1


			Te


			Immersion water depth of 300 mm is mentioned. However, foreward indicates use of apparatus by Defence personnel. It needs to be reviewed whether immersion water depth of 300 mm is suitable for Defence operations.


Applicable for clause 7.6.4, 8.8.4 and 8.10.3 also.


			Text of clause may be modified suitably.


			The panel not agreed on the comment.





			L&T, Shri P. V. Balaramakrishna


			7.2.3 


			Para 1


			Te


			Suitable testing standard for noise limit needs to be referred and included in Annexure.


Applicable for clause 8.2.3 also.


			Text may be modified suitably.


			The panel not agreed on the comment.





			L&T, Shri P. V. Balaramakrishna


			8.11.1


			d


			Ge


			Subject paragraph may be modified to reflect range of ambient temperature for which device is suitable.


			Suggested text for 8.11.1 d)


"Range of ambient temperatures in which device can be used."


			The panel not agreed on the comment.





			3M India


			4.1


			all


			ed


			The descriptive terms “Type 1”, “Type 2” and “Type 3” can be helpful in distinguishing between respirator designs and functions, however these descriptive references are rarely used throughout the remainder of the document 


			Suggest more widespread use of the respirator “Type” designation where clauses are specific to “Type 1”, “Type 2” and/or “Type 3”


			3M Withdraw the comment





			3M India


			5.2


			1


			Te


			Useful to align with EN 14593-1:2018 5.17 Leaktightness immersion test 


			Annex C “The facepiece mounted on dummy head as worn is immersed in water to a depth of between 0.2 m and 0.30 m for a period of 2 minutes.


			The Panel agreed to modify the paragraph in Annex C





			3M India


			5.6.2


			1


			Te


			Consider reducing the time of pull test – 30 minutes seems excessively long versus EN test (5 minutes)


			5.6.2 The body harness or belt shall be tested for strength of material and of joints and attachments and shall be required to withstand a steady pull of 1 000 N for 5 min without failure.


			The panel not agreed on the comment.





			3M India


			5.13


			1


			Te


			We would recommend against the use of mouth bit and nose-clip respirators in combination with compressed air line respirator systems


			Add: Mouthpiece and nose-clip respirators should not be used in combination with compressed air line respirator systems


			The panel not agreed on the comment.





			3M India


			8


			1


			te


			This title refers to “FRESH AIR HOSE APPARATUS WITH COMPRESSED AIR (TYPE 3)”, however Type 3 apparatus is supplied with compressed air from cylinders, to this title is incorrect and/or confusing as to the application of the subsequent clauses


			Change title to” “COMPRESSED AIR LINE APPARATUS (TYPE 3)”


			Not agreed





			3M India


			8.2


			1


			Te 


			An air hood or blouse would only be feasible for use with constant flow systems due to the difficulty of creating a seal and internal negative pressure, therefore this should be noted in the clause or the structure of the clauses should separate clauses relevant to continuous or demand air line systems


			Add: 8.2.4 The apparatus is only to be used with a constant flow supply of breathable air


			Not Agreed





			3M India


			8.3.2


			1


			ed


			This clause refers to itself 


			Should the clause state “…that may be necessary to comply with the requirements specified in 8.2.2” ?


			Agreed





			3M India


			8.4.3


			1


			te


			This clause requires a supplementary air supply – if provided – to be at least 60 l/min, yet with tight fitting face mask and demand valve a rate of 40 l/min is the typical industry expectation for air supply.  It seems that combining constant flow and demand devices is causing the standard to ask for uncommon performance


			Consider including a supplementary air supply flow rate that is differentiated for constant flow and demand flow systems.  For example “…at least 60l/min for constant flow airline respirators and 40l/min for demand flow airline respirators”


			The panel has reviewed the comment and subsequently requested 3M to furnish supporting documentation regarding the matter. Once the documents are received from 3M, the panel will reconsider the comment.





			3M India


			8.7.2


			1


			te


			It is not feasible to expect the wearer to breathe through a compressed air line (8.1) if it ceases to operate – the air supply in these systems is provided by compressed air cylinders or reticulated compressed air on-site and if it is not operational, no air would flow.  This clause seems to be relevant only to breathing tube respirators (7.1 and 7.2)


			8.7.2 should only apply to “…any of the air supply systems detailed in 7.1 or 7.2”


			Not Agreed





			3M India


			8.8


			1


			Ed/ge


			The use of the terms ‘Hose’ and ‘Tube’ should be clarified or restricted to one type of apparatus or another – for example low pressure ‘tube’ should refer to naturally ventilated or blower powered larger diameter breathing tubes and ‘hose’ should refer to compressed air supply hoses for continuous flow or pressure demand systems to help avoid any confusion


			Review application of the terms ‘Hose’ and ‘Tube’ and apply consistently throughout the document


			Agreed





			3M India


			8.8.1 8.8.2, 8.8.3, 8.8.4 and 8.8.5


			1


			te


			Resistance to collapse, kinking, strength of coupling, leak tightness and flexibility tests such as these are normally conducted on compressed air line supply hoses which operate at ‘medium’ pressures of 5 to 15 bar.  Should these clauses be applied to Compressed Air Line Supply Hoses as per other clauses of 8.9?


			Should this section be titled “compressed air line supply system hoses”?


			Not Agreed





			3M India


			8.8.4


			1


			te


			The clause suggests an internal air pressure of 7kN/m2 during water immersion testing for leakage.  This pressure is well below average atmospheric pressure, so it would be likely to cause inward leakage of water rather than outward leakage of bubbles.  Why is such a low air pressure proposed for this test?  A more relevant test would involve air at typical compressed air line delivery pressures such as found in 8.9.1 (863 to 1035kN/M2)


			Change the internal air pressure requirement to a range such as 5kn/m2 to 15kn/m2 or the same values as used in clause 8.9.1


			The panel not agreed on the comment.





			3M India


			8.9.2


			2


			te


			Should this clause reference a separate Indian standard for the composition of breathing air / breathing air quality?


			


			Not Agreed





			3M India


			8.10


			all


			te


			This section is titled “High Pressure Tubing” but it seems to refer to the ‘medium pressure’ hose used with constant flow or demand air line systems.  The term “high Pressure” is normally applied to hoses directly connected to high-pressure air cylinders prior to entering a pressure reducer/regulator device.  It also repeats the requirements of Clause 8.8 – which we believe is incorrectly titled “Low Pressure Hose” – clarification is required if this section is meant to specify the performance of breathing air tubes used with Type 1 or Type 2 systems


			


			Not Agreed





			3M India 


			8.10.3


			1


			te


			Same concern as 8.8.4 – the pressure specified is well below average atmospheric pressure (100kN/m2)


			


			The panel not agreed on the comment.





			3M India 


			8.10.8


			1


			te


			This is the first clause that mentions ‘medium pressure’ and while the objective of the clause is worthy, there is not enough clarity within the remainder of the document regarding low, medium and high pressure hoses/pressures, therefore making it difficult to specify compliance with this clause – consistent use of the terms; low pressure, medium pressure and high pressure is required along with the use of the terms tube and hose


			


			The Panel reviewed the comment and decided that panel members will provide the definition regarding low, medium and high pressure. These definitions will then be incorporated into the terminology section of the standard.





			3M India


			8.10.9 


			1


			te


			This clause refers to the gasoline permeation test at 6.5.6.1 – this clause should state 6.5.6 (there is not subclause).  Also this clause is contained within the section 8.10 High Pressure Tubing, but the gasoline permeation test is contained within section 6.5 Fresh Air Hose Supply System, so the test is not related to the correct hose type or is located in the wrong part of the standard


			Remove Clause 8.10.9 or add a specific instance of the gasoline permeation test relevant to “High Pressure Tubing”


			The Panel reviewed the comment and decided that panel members will provide the definition regarding low, medium and high pressure. These definitions will then be incorporated into the terminology section of the standard.





			3M India


			8.11.2


			4


			te


			Term “high pressure hose” should be reviewed in consideration of concern raised in 8.10 – this type of hose is typically considered Medium Pressure, while cylinder directly connected hoses are considered High Pressure – these terms require clarification through the document.


			Change description to “Medium Pressure Hose”


			The Panel reviewed the comment and decided that panel members will provide the definition regarding low, medium and high pressure. These definitions will then be incorporated into the terminology section of the standard.





			3M India


			8.11.4


			1


			te


			This clause refers to marking on the blower of Type 2 and Type 3 apparatus, however Type 3 apparatus is not used with a blower


			Remove reference to “and Type 3”


			Agreed





			3M India


			8.12


			7


			te


			Same as above – concern over confusion by use of the term “High Pressure Hose” to refer to Medium Pressure 


			Change description to “Medium Pressure Hose”


			The Panel reviewed the comment and decided that panel members will provide the definition regarding low, medium and high pressure. These definitions will then be incorporated into the terminology section of the standard.
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Comments on IS 10245 (Par 2): 2023


			Sl. No. 


			Comments


			Panel Recommendation





			1. 


			Cl 5.12.1.1 mentions that the apparatus may be designed for temperatures beyond the range of -30 to 60 °C and shall be tested. However, the tests with such higher/lower temperature limit is not specified. It may be noted that low temperature practical performance test at Cl 6.6.2.1 and test for electronic devices at Cl 5.17.4 and Cl 5.18.3 mentions test at Min temperature of only -30 °C. Hence the standard is not clear on the test to be carried out at temperatures beyond -30 to 60 °C range.





			Following thorough deliberation, the panel has made a decision. Samit Chaudhary has been assigned the responsibility of drafting the sentence to enhance clarity in the clause pertaining to tests conducted at temperatures beyond the range of -30 to 60 °C.





			2. 


			In self-contained open-circuit breathing apparatus, a cylinder storing air at high pressure (150-350 bars) is controlled to provide pressure at 1 bar for breathing when required. So a pressure reducer in such apparatus is always required to modulate the high pressure to medium pressure which is further converted to low pressure (ambient pressure) after demand valve. However in Cl 5.16.1, it is mentioned that "if the apparatus is provided with a pressure reducer" indicating that the apparatus may be without pressure reducer, which is not possible as always high pressure cylinders are used in such apparatus. Therefore the clause may be modified suitably.


			Following thorough deliberation, the panel found that the “if” word in creating confusion in the clause. Hence the panel decided to delete the “if” word from the clause.





			3. 


			In Cl 6.8 for the test of warning device it is mentioned that the warning device to be tested at temperatures between 0°C and 10°C, at the same time it is mentioned that the environment of the apparatus (during test) shall be of (3 ± 1) °C and a relative humidity of > 90 %. At 10°C temperature conditions, the required temperature of the apparatus of (3 ± 1) °C cannot be achieved. There appears to an anomaly with respect to the requirement of test temperature (max).


			Following thorough deliberation, the panel decided to remove the “at temperatures between 0 °C and 10 °C” from the clause 6.8





			4. 


			The standard does not restrict on the use of pneumatic warning device for apparatus to be used in low temperature conditions. However, in the test for Pneumatic Warning Device at Cl 5.18.2, performance of the device at very low temperature (less than zero) is not gauged.


			The Panel not agreed on the comment.
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Working Document


Review of IS: 10224 (1982) - Ergonomic  Principles in the Design  of Work  Systems


1. Introduction


The BIS sectional Committee CHD 8 in its 20th meeting held on 19th July 2021, vide agenda item 4.2 (Review of A5 standards) decided to review total 13 IS standards including IS 10224. The work was allocated to Shri  Vinod  Sant , the member representing  SAMA. requirement. 


The IS 10224 was adopted by the BIS on 29th July 1982 on the recommendations of the then Industrial Safety Advisory Committee (ISAC). The ISAC had recommended that  the ‘ISO/DIS 6385: Ergonomic Principles in the Design of Work Systems’ published by ISO in June 1981, be adopted as IS standard in order to promote application of ergonomic principles in design of work systems for satisfying human requirements, at national level.


The IS 10224 establishes ergonomic principles as basic guidelines for the design of work systems. These principles are applicable to the design of the optimal working conditions with regards to human well-being, safety and health, taking in to account technical and economic efficiency. Besides the definition of 9 terms, the standard describes 3 General Guiding Principles for (i) design of work space & work equipment (ii) design of work environment and (iii) design of work process.


During the preliminary examination it was noted that the BIS Sectional Committee PGD 15 is Mirror Committee of ISO TC 159 on Ergonomics. This committee has framed total 47 standards on various topics relating to Ergonomics. The BIS standard “ IS/ ISO 26800 (2011): Ergonomics – General Approach, Principles and Concepts” provides the general description of principles applicable to design and evaluation of tasks, jobs, products, tools, equipment, systems, organizations, services, facilities, environments etc. in order to make them compatible with the people associated. 


2. The review process


The sectional committee CHD 8 had authorized Shri Sant to take the help of other experts and professionals in the field of Ergonomics as per the requirement of the review process.


Accordingly following three experts were invited to join in the review process. 





(i) Dr. Madhusudan Pal 


 Scientist. 'F'  Ergonomics Laboratory 


 Defence Institute of Physiology & Allied Sciences (DIPAS), DRDO, New Delhi          


(ii)  Dr. Reena Valecha 


 Principal Ergonomist


 Godrej & Boyce Ltd. Mumbai


(iii) Dr. S. Dilip Chand Raja


Consultant Orthopedic and Spine Surgeon


Fortis Hospital, Vadapalani


Chennai.


During review, the team decided to examine the IS 10224 standard from three perspectives, i. e.  (a) the relevance of the standard in present industrial situation, (b) its comparison with relevant international standard and (c) the gaps in the requirements of the standard vis-à-vis current industrial best practices. The team also examined the chronological developments that have taken place in the international standard ISO 3685, which was adopted as IS 10224 standard in the year 1982. Further, the team also studied the specifications under the IS/ISO 26800. 


3. Review analysis


(a) Relevance of the standard


Globalization of economies coupled with new advancements in information, communication and automation technologies require significant labour changes. These developments are impacting work situations as well as quality and productivity in the organizations. They also pose challenges to workers safety, health and wellbeing, requiring ‘human centric’ approach. Several ILO conventions and recommendations focus on creating and maintaining safe and healthy workspaces and providing decent work opportunities for the workers.  The human factors/ergonomics are needed to be integrated in the design and management of work systems in order to enhance worker and organizational performance, effectiveness and sustainability. 





The Government of India in September 2020 enacted the Occupational Safety, Health and Working Conditions Code, 2020 (OSHWC Code, 2020) consolidating 19 Central Labour Laws. The Section 6(2) of the Code prescribes duties on the employers of factories, mines, docks, construction sites and plantations (among other things) to provide and maintain the systems of work at workplace that are safe and without risk to health of workers. Further, the Section 8(1) places duty on the designers, manufacturers, importers, suppliers etc. of articles for use in any establishments, for ensuring that such articles to be safe and without risk to the health of the workers when properly used. The IS 10224 provides guidelines and basic ergonomic principles for design of work process for achieving optimal working conditions with regard to worker’s safety, health and wellbeing.  Thus, the standard will definitely help employers in not only complying with the statutory requirements but also in improving productivity, employee morale and business sustainability.





(b) Comparison with International Standards


The IS 10224 is the adoption of ‘ISO 6385: Ergonomic Principles in design of work process’, which was framed in June 1981. The ISO 6385 was revised in February 2004 to include an integrated approach requiring ergonomists to cooperate with others in the design of work systems. While the principles in ISO 6385:2004 are oriented to the design of work systems, they are applicable to any field of human activity, e.g. in the design of products for domestic and leisure activities.


 


The ISO 6385 was revised again in September 2016 to enlarge its scope to different types of work system. It includes permanent as well as temporary work places.  The flexible and temporary work systems in such  areas  as production, transportation, support services, commercial services, health care, teaching and training etc. can also be designed using these ergonomic principles.  The standard includes definition of 20 terms (as against 9 terms in IS 10224:1982) aligned with the terms in ISO 26800:2011. The standard also specifies principles for detailed design and development of work systems including work organization, work tasks, jobs, work stations, work equipment and interfaces etc. Besides the guidelines on processes, it also offers guidance on achieving good human performance. The standard has clauses relating to evaluation and monitoring of work systems on the basis of health, safety, human performance, usability, cost-benefit analysis. 





The ISO 26800:2011 provides general starting point for thought on ergonomics and determines the essential general principles, whereas the ISO 6385:2016 presents these in the context of design and evaluation of work systems. Thus, the ISO 6385: 2016 is the most updated standard in the area of design of work system.





(c) Gaps in the requirements of the standard vis-à-vis industrial best practices


The IS 10224 is based on ISO 6385 which was published in 1981. Since then systems of work have undergone many changes. Accordingly new concepts, new principles, new methods and techniques have emerged. The systems approach to managing business is being adopted. This has led to formulation of management systems standards for various aspects of business operations like quality, environment, risk, occupational health and safety. 


The concept of work system itself has undergone change, which now includes life cycle of work system. The changes in external environment like culture; awareness on political rights, gender equality, climate change; increased automation and digitization; increasing demands for large spectrum of services and emergence of service sector etc. are having important impact on the businesses. Therefore, the design of work systems (not confining to only manufacturing activities) need to pay attention to these dimensions also. The existing IS 10224 is not adequate to address these issues whereas   these considerations have been adequately covered in the ISO 6385 - 2016. Hence it is suggested to adopt ISO 6385- 2016 as an Indian Standard on the subject of ‘Ergonomic Principles in Design of Work Systems’.





4. Conclusions and recommendations


In view of the observations in paragraphs 2 and 3 above, it is concluded that;


(i) There is a need for a national standard on Ergonomic Principles as guidance for design and management of work systems; and guiding employers, manufacturers for fulfilling their statutory obligations.


(ii) The revision of IS 10224 is necessary in the light of industrial and technological advancements


(iii) The IS/ISO 26800:2011 is useful in providing general starting point but it does not consider the  requirements for design and management of all types of work systems including temporary and flexible work systems.


(iv) The ISO 6385:2016 is the most appropriate international standard for adoption as IS standard, for fulfilling the objectives of IS 10224.


It is recommended that the ISO 6385:2016 may be adopted as BIS standard. A national foreword may be added to reflect the specific requirements relating to national situation including industry practices, level of awareness, social conditions etc. Further, the ISO 6385 


                                                              ****************
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REVIEW ANALYSIS OF INDIAN STANDARD


(To be submitted to the Sectional Committee)






1. Sectional Committee No. & Title:   CHD 8: Occupational Health and Safety 





2. IS No:  IS:10224 -1982





3. Title in English:   Ergonomic  Principles in Design of Work Systems





4. Title in Hindi:  NA





5.  ICS No.  : NA





6. Date of review: BIS may decide





7. Review Analysis    






i. Amendment to be incorporated, if any:  No. It is proposed to replace by a new standard 






ii. Status of standard(s), if any from which assistance had been drawn in the formulation of this IS.





			Standard


(No. & Title)


			Whether the standard has since been revised 


			Major changes


			Action proposed





			ISO 6385:1981


Ergonomic principles in design of work systems


			Yes. It was revised in 2004 and again in 2016.


			Attached as Annexure I.


			Adopt ISO 6385:2016  as IS standard with National Foreword













iii. Status of standards referred in the IS: No other standard is referred 





			Referred standards


(No. & Title)


			IS No. of this standards since revised


			Changes in the referred Standards since last review of IS


			Changes that are of affecting the standard under review


			Action proposed





			


			


			


			


			











iv. Any other standards available related to the subject & scope of the standard being reviewed (International/regional/other national/association/consortia, etc. or of new or revision of existing Indian Standard)





			Standard


(No. & Title)


			Provisions that could be relevant while reviewing the IS


			Action proposed





			IS/ISO 26800 – 2011





			The standard provides essential general principles and concepts in Ergonomics. It is relevant for guidance only.


			No action.













v. Technical comments on the standard received, if any: 


[bookmark: _GoBack]The background paper on the review of the Standard is attached. The following experts were consulted on the proposal, and accordingly virtual meeting was held on 19th October, 2021.. All experts principally agreed with the proposal given in the Working Paper. However, some specific observations of the respective experts are given below.
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			Dr. Pal


DRDO


New Delhi
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			Comments can be considered at wide circulation stage by the CHD 8





			Dr. Reena


Godrej & Boyce 


Mumbai


			NA


			Standard needs an update in terms by mention of Work related Musculoskeletal disorders in definitions and also its explanation in areas of work design and related areas.


			Comments can be considered at wide circulation stage by the CHD 8





			Dr. Raja


Consultant Orthopedic and Spine Surgeon


Fortis Hospital,Chennai.


			NA


			While I recommend ISO 6385:2016 to be adopted as BIS standard with additional inculcation of principles, guidelines, and flowchart from the shared document on “Principles and Guidelines for Human Factors/Ergonomics (HF/E) Design and Management of Work Systems” jointly prepared by the International Labor Organization (ILO) and The International Ergonomics Association (IEA) in 2021





			Comments can be considered at wide circulation stage by the CHD 8
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			Development
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			Action proposed





			ISO


			New standard 


			Whole standard 


			Adoption of ISO 6385 - 2016





			












vii. Issues arising out of changes in any related IS or due to formulation of new Indian Standard
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    Adoption of ISO 6385 – 2016 as IS Standard.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteriatheeded for the
different types of ISO documents should be noted. This document was drafted in accordance with'the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documeént may beithe subject of
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details of
any patent rights identified during the development of the document will be'in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and_expressions related to conformity
assessment, as well as information about ISO’s adherence_to the \WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information.

The committee responsible for this document is 1SO/TC 159, Ergonomics, Subcommittee SC 1, General
ergonomic principles.

This third edition cancels and replaces the'second edition (ISO 6385:2004), which has been technically
revised with the following changes:

— terms were aligned with the termsygiven in 1SO 26000;
— 3.2,3.7 and Clause 4 have been technically revised;

— life cycle of a work system was introduced in 3.2;

— principle of adjustment was added to 3.7 and validation replaced by verification;
— new subclause on conformity was added to Clause 4;

— examples wereadded in several clauses.
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Introduction

Technological, economic, organizational and human factors affect the work behaviour and well-being of
people as part of a work system. Applying ergonomic knowledge in the light of practical experience in
the design of a work system is intended to satisfy human requirements.

This International Standard provides a basic ergonomic framework for professionals and other people
who deal with the issues of ergonomics, work systems and working situations. The provisions of this
International Standard will also apply to the design of products for use in work systems.

Following the principles and requirements described in this International Standard will support
management in making better decisions, for instance related to the sustainability of.investments in
work system innovation.

In the design of work systems in accordance with this International Standard, the 'body of knowledge
in the field of ergonomics is taken into account. Ergonomic evaluations_ of €xisting,or new work systems
will show the need for, and encourage attention to, the role of the worker within those systems.

ISO 26800 provides a general starting point for thought on ergonomies and determines the essential
general principles and concepts. This International Standard presents thesein the context of the design
and evaluation of work systems.

This International Standard is also valuable in the_application .6f management systems such as
OHSAS 18001. Besides guidelines for processes, it'also offers guidance for achieving good human
performance.

© ISO 2016 - All rights reserved v














INTERNATIONAL STANDARD ISO 6385:2016(E)

Ergonomics principles in the design of work systems

1 Scope

This International Standard establishes the fundamental principles of ergonomics as basig,guidelines
for the design of work systems and defines relevant basic terms. It describes an integrated approach
to the design of work systems, where ergonomists will cooperate with others invelved in the design,
with attention to the human, the social and the technical requirements in a balanced manner during the
design process.

Users of this International Standard will include executives, managers, workers (and their
representatives, when appropriate) and professionals, such as ergonemists, project managers and
designers who are involved in the design or redesign of work systems¢{Those who use this International
Standard can find a general knowledge of ergonomics (human factors), engineering, design, quality and
project management helpful.

The term “work system” in this International Standard is dsed to indicate a large variety of working
situations, including permanent and flexible work places. The intention of this International Standard is
to assistin the improvement, (re)design or change of work systems. Work systems involve combinations
of workers and equipment, within a given space and environment, and the interactions between these
components within a work organization. Work systems vary in complexity and characteristics, for
example, the use of temporary work systems. Some examples of work systems in different areas are the
following:

— production, e.g. machine operator and machine, worker and assembly line;
— transportation, e.g. driver and.caror lorry, personnel in an airport;
— support, e.g. maintenance technician with work equipment;

— commercial, e.g. office. worker withfworkstation, mobile worker with a tablet computer, cook in a
restaurant kitchen;

— other areas like health care,teaching and training.

The observance of ergonomicprinciples applies to all phases throughout the life cycle of the work system
from conception through development, realization and implementation, utilization, maintenance and
support to'decommissioning.

The systems approach in this International Standard gives guidance to the users of this International
Standard in existing and new situations.

The definitions and ergonomic principles specified in this International Standard apply to the design
of optimal working conditions with regard to human well-being, safety and health, including the
development of existing skills and the acquisition of new ones, while taking into account technological
and economic effectiveness and efficiency.

The principles in this International Standard are applicable to many other human activities, e.g. in the
design of products for domestic and leisure activities. A more general description of the principles in
this International Standard can be found in ISO 26800.

NOTE1 This International Standard is considered to be the core ergonomic standard for work systems from
which many others on specific issues are derived.

Note 2 Although elements of the system can be the same, this International Standard is not intended to be
applied to systems used in a non-work context (e.g. the use of a vehicle for private purposes).

© IS0 2016 - All rights reserved 1
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2 Terms and definitions

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

2.1

well-being

<work system> sustainable internal state resulting from satisfaction of the physical and cognitive
needs of the worker (2.4) during his/her activity

Note 1 to entry: Well-being can contribute to the quality of working life.

2.2

work system

system comprising one or more workers (2.4) and work equipment (2.6) acting togetherito perform
the system function (2.21), in the workspace (2.9), in the work environment (2.8), under.the ‘conditions
imposed by the work tasks (2.17)

2.3

ergonomics

human factors

scientific discipline concerned with the understanding of interactions@mong human and other elements
of a system, and the profession that applies theory, principles, data andsmethods to design in order to
optimize human well-being (2.1) and overall system performance

[SOURCE: ISO 26800:2011, 2.2]

2.4
worker
person performing one or more activities to achieve a goal within a work system (2.2)

[SOURCE: ISO 26800:2011, 2.11, modified — synonym “epefrator” omitted]

2.5
work organization
interacting work systems (2.2) acting to,produce d specific overall outcome

Note 1 to entry: The process oféwork organization includes coherent actions in relation to establishing the
form and mode of organization to bé adopted (e.g. individual or collective work, teams working separately
or interdependently, etc.). It is also necessary to define and allocate resources and determine the means and
channels of communication. All these actions lead to the definition and assignment of prescribed tasks to the
operators involved.

2.6

work equipment

tools, including hardware and software, machines, vehicles, devices, furniture, installations and other
components usediin the work system (2.2)

2.7

work process

sequence in time and space of the interaction of workers (2.4), work equipment (2.6), materials, energy
and'information within a work system (2.2)

2.8
work environment
physical, chemical, biological, organizational, social and cultural factors surrounding a worker (2.4)

29
workspace
volume allocated to one or more persons in the work system (2.2) to complete the work task (2.17)

2 © IS0 2016 - All rights reserved
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2.10

external work load

work stress

external conditions and demands in a work system (2.2) which influence a person’s physical and/or
mental internal load

Note 1 to entry: In some countries, “external work load” is referred to as “work stress”.
Note 2 to entry: Compare ISO 26800:2011, 2.4.

2.11

work strain

internal response of a worker (2.4) to being exposed to external work load (2.10)«epending on his/her
individual characteristics (e.g. body size, age, capacities, abilities, skills, etc.)

Note 1 to entry: In ISO 26800, “work strain” is called “internal load”.
Note 2 to entry: Compare ISO 26800:2011, 2.6.

212

usability

extent to which a system, product or service can be used by specified users to achieve specified goals
with effectiveness, efficiency and satisfaction in a specified contéxt of use

Note 1 to entry: Systems, products or services are part ef work systems{(2.2) and used by workers (2.4) within
those systems.

Note 2 to entry: In this International Standard, the context of useds within a work system.
[SOURCE: I1SO 9241-210:2010, 2.13]

2.13

human-centred design

approach to systems design and|development that aims to make interactive systems more usable by
focusing on the use of the system and applying human factors/ergonomics (2.3) and usability (2.12)
knowledge and techniques

[SOURCE: I1SO 9241-210:2010, 2:7, modified — Notes 1 and 2 to entry omitted]

2.14

accessibility

extent to whieh products, systems, services, environments and facilities can be used by people from
a population with the widest range of characteristics and capabilities to achieve a specified goal in a
specified eontextiofuse

[SOURCE»ISO26800:2011, 2.1, modified — Notes 1 and 2 to entry omitted]

Note 1 to entry: Products, systems, services and facilities are part of work systems (2.2) and used by workers (2.4)
within those systems.

Note 2 to entry: In this International Standard, the context of use is within a work system.

2.15

allocation of functions

process of deciding whether system functions (2.21) will be implemented by humans, by equipment
and/or hardware and/or software

2.16

job

organization and sequence in time and space of an individual’s work tasks (2.17) or the combination of
all human performance by one worker (2.4) within a work system (2.2)
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2.17
work task
activity or set of activities required of the worker (2.4) to achieve an intended outcome

2.18

workstation

combination and spatial arrangement of work equipment (2.6), surrounded by the work environment
(2.8) under the conditions imposed by the work tasks (2.17)

2.19
work fatigue
impairing non-pathological manifestation of work strain (2.11), completely reversible with rest

Note 1 to entry: Work fatigue can be mental, physical, local and/or general.
Note 2 to entry: Compare ISO 26800:2011, 2.5.

2.20
target population
people for whom the design is intended, specified according to the relevant characteristics

Note 1 to entry: Relevant characteristics include, for example, the' skill level, intelligence or physical
characteristics, such as anthropometric dimensions, of these people. Génder and age can be related to variations
in these characteristics. In addition to these intrinsic characteristics, extrinsic factors (e.g. cultural differences)
could also be relevant.

[SOURCE: ISO 26800:2011, 2.8]

2.21
system function
broad category of activity performed by a system

3 Designing work systems

3.1 General principles

Work system design considers human beings as the main factor and an integral part of the system to be
designed, including the work process, as well as the work environment.

In the design process of work systems, the major interactions between one or more people and the
components of the work system, such as tasks, equipment, workspace and environment, shall be
considered.

These interactions create demands on the worker that together constitute the external work load. This
will result in reactions within the worker, depending on her/his individual characteristics (e.g. size,
age, capacities, abilities, skills, etc.) called work strain. Work strain will result in impairing effects (e.g.
fatigue generated/by work), or facilitating effects (e.g. skill development), thus affecting the individual
characteristies’of the worker in a feedback loop.

Ergonomic work system design aims at optimizing work strain, avoiding impairing effects and
promoting facilitating effects. Unimpaired human performance at the same time will often improve
system effectiveness and efficiency, thus contributing to another important goal of ergonomic work
system design.

Ergonomics shall be used in a preventive function by being employed from the beginning rather than
being used to solve problems after the design of the work system is complete. However, ergonomics can
be successfully employed in the redesign of an existing, unsatisfactory work system. Furthermore, in
a risk assessment process, the interaction between work system design and the worker’s foreseeable
behaviour should be considered in order to secure their safety and health.
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The most important decisions that have consequences in the design are made at the beginning of
the design process. Therefore, particular attention should be paid to the application of ergonomics
principles at this stage. Ergonomic contribution to the work system design shall continue throughout
the design process. However, the level of input can vary from being fundamental and extensive during
the analysis of the system needs (“formulation of goals”) to fine-tuning when the completed system is
being implemented (“realization, implementation and verification”). Sufficient attention shall continue
to be given to the application of ergonomic principles until late in the design process in order tofprevent
negative effects such as delays in projects, extra costs for adaptation, a lower design quality, and
reduced usability.

In accordance with a human-centred approach, workers should ideally be involved in and should
participate in the design of work systems during the process in an effective and efficient manner.
Workers include those responsible for constructing, maintaining, operating, and supervising, each of
which requires different considerations. In work system design, a participatory approachfis essential
in order to avoid sub-optimal solutions, because the experience of workers providessan,indispensable
knowledge base. The design process shall therefore, wherever possible, invelve workers in all stages.

NOTE1 Detailed information about the human-centred approach can befound in ISO 9241-210.

It is recommended that a work system be designed for a broad range,of the target population (see
ISO 26800:2011, 4.2.2). In particular, the designer should eonsider the needs of people with special
requirements and apply ergonomic principles to ensure that work'systems are accessible to them. Thus,
the need for the development of special solutions for individual werkers can be minimized and the
accessibility of the work system improved.

NOTE 2  Special requirements include limitations to sensory abilities such as vision, tactile and acoustic input,
and physical abilities such as dexterity, manipulation, movement, voice, strength and endurance, cognitive
abilities such as intellect, memory, language and literacy.“For further guidance, see ISO/IEC Guide 71 and
ISO/TR 22411.

In ergonomics, the variation within the target poptilation is commonly accounted for by using the 5th
and/or 95th percentiles of important design characteristics, with the intention of accommodating at
least 90 % of the target population.

NOTE 3 Insome circumstances,a different percentile range is used. For example, the 1st and 99th percentiles
are used for many safety-relatéd applications.

In designing the work system, a variety of conditions should be considered, e.g. normal, disturbed and
degraded functioning.

The work system design process (3.2) can be divided into the following phases:
— formulation of goals (requirements analysis) (3.3);

— _analysis and allocation of functions (3.4);

— design concept (3.5);

— “detailed design (or development) (3.6);

— realization, implementation, adjustment, verification and validation (3.7);
— evaluation and monitoring (Clause 4).

These phases will be explained in the relevant clauses or subclauses.

3.2 Work system design process

“Designing” refers to an iterative and structured process of a number of design phases, which results in
a new design or a redesign. The work system design process should include all phases throughout the
life cycle of the work system from conception through development, realization and implementation,
utilization, maintenance and support to decommissioning. Verification should be performed in each of
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these phases to confirm that the specified requirements are being fulfilled. A multidisciplinary design
team best accomplishes this process. Activities involved in the phases of the design process are analysis,
synthesis, simulation and evaluation (see EN 16710-2).

NOTE1 A multidisciplinary design team can include engineers, operators, ergonomists, occupational health
and safety specialists, management, financial services and purchasers.

Each of the many variables described in the following subclauses is likely to influence others. Decisions
concerning, for instance, the allocation of different functions to people or equipment, the design of any
interface, and the training requirements, all interact to an extent which will make it necessaryfor‘the
system designer to evaluate alternatives before reaching the final decision.

This process of evaluating suitable alternatives is likely to be iterative until sufficientdnformation is
gathered for each area. The marshalling and final consideration of the information is then condueted
in the following stages of the design process. It is important to ensure that appropriate methods and
techniques are applied in the realization of a new work system design.

NOTE 2  1SO 26800 lists the basic requirements for ergonomics-oriented design.
NOTE 3  SeeISO/TR 16982 on usability methods supporting human-centred design.

NOTE4 A work system can change or evolve over time and is not necessarily static and unchanging.

3.3 Formulation of goals (requirements analysis)

In the case of a new design, the analysis of system requirements will involve the acquisition of
information regarding the production or performance fequirements of the work process, together with
the characteristics and limitations of the people who will'be working in the new system (including user
needs) and the environment in which they will work. Where equivalent or similar systems already
exist, this will also entail the identification of information regarding ergonomics issues and problems
occurring with these existing work systems, either fromfexisting sources or from studies conducted
for the purpose. Appropriate ergonomicfmethods and techniques for this purpose imply the use of
evaluation tools for working conditions, @bservations on the spot, interviews, etc.

After gathering and analysing this informatien,a'set of demands, requirements and specifications shall
be created, which includes work’system specifications relating to the performance, safety, health and
well-being of the workers as well asitheitechhical performance requirements for the new system.

EXAMPLE One design goal of a'dedicated voice recognition system to be designed is to allow surgeons to
verbally dictate a report about an operation they have just carried out, with a voice recognition accuracy greater
than 98 %.

Each aspect, element and component (see 3.6) of the work system which can influence the human or
system performanece'shall be described, including both operation and maintenance.

3.4 Analysis and allocation of functions

Haying established the requirements for the new system, the first step in this stage is to establish those
functiens which are to be fulfilled by the work system in order to meet these requirements. Once these
have'been established, decisions shall be taken about how to allocate these between worker(s) and
equipment. This is to ensure that each function is performed in an effective and efficient manner with
due regard to the work system design considerations previously identified (see 3.3).

This will involve analysing the capabilities and limitations in fulfilling the requirements of the system
of both the human and technical components of the planned system. This analysis and the subsequent
allocation of functions to workers or equipment should create tasks and jobs, which have a positive
effect on health, well-being and safety, as well as achieving the desired level of performance.
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Appropriate ergonomic methods and techniques for this purpose include schemes, evaluation tools,
human models and laboratory tests. Function allocation leads to tasks and jobs, which are in accordance
with the ergonomic principles specified in this International Standard.

EXAMPLE The list of functions of an automatic mail-sorting machine includes those of (a) feeding letters
into the machine, (b) address reading, (c) sorting of letters into destination slots, (d) emptying letters from
destination slots for further transport. The analysis results in a recommendation for (a) and (d) to be allocated to
human operators and (b) and (c) to be performed automatically by the machine.

NOTE Besides principles of work task design, EN 614-2 contains guidelines on function analysisiand. function
allocation for machinery.

3.5 Design concept

Once such decisions have been made, the functions allocated to either humans;er.to technical solutions
shall be transformed into an initial conceptual design for the work systemi(design-concept), which
shows the structure of the system and the interactions between its components. Any such concept shall
be developed with due regard to a human-centred approach.

Those functions, which are allocated to workers, should be transformed into/a list of demands for the
design of tasks, jobs and work organization. These demands’ form the basis for the design of these
components.

Those functions allocated to equipment should be transformed intofa list of demands for the design of
work equipment, work tools (including software), workstationiand work environment. These demands
form the basis for their design or selection.

Ergonomic methods and techniques that can be usedayfer this purpose include simulation and task
analysis techniques, scale models and mock-ups, and group discussions.

3.6 Detailed design (or development)

3.6.1 General

The following subclausessexamine the“design of the components, which together form the developed
work system, in order £0 provide fora better understanding of the range and needs of ergonomic work
system design.

In the design of a work systemi, the design of the following components shall be addressed:
— design.ofwork organization (3.6.2);

— designofworktasks (3.6.3);

— design,ofjobs (3.6.4);

— design/of work environment (3.6.5);
£ design of work equipment and interfaces (3.6.6);
— design of workspace and workstation (3.6.7).

The components should be designed with due regard to the interdependencies among them. The above-
mentioned sequence does not imply that this is a mandatory sequence for the design process. Iterations
are normally required to achieve optimal solutions.

System design is a flexible process. The work system inevitably changes from its conception to its
first use.

The design process is notlimited to the design phase (development) itself, but extends to implementation
and especially to the initial period of use.
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3.6.2 Design of work organization

Individual jobs and work systems have effects on each other. The extent to which various work systems,
e.g. within companies, create constraints and pressures on other work systems shall be determined
and the impact which these can have on the performance of the work organization and all the work
systems, as well as on workers, taken into account.

Where appropriate, consideration should also be given to the implications of wider systems of the
organization (e.g. company or production) or external influences (e.g. social, cultural, regulatory
aspects).

The extent to which the relationships between the different elements in a work system,affect the
external work load acting on the individual shall be determined. Thus, many of the factots deseribed in
3.6.7 can also have a significant influence when considered as part of the way the combination of work
processes is organized.

If these constraints and pressures result in undesirable outcomes relative to"systemirequirements,
alternative design solutions shall be sought.

3.6.3 Design of work tasks

When transforming functions allocated to the human into worketasksgthe designer shall achieve the
following goals:

— ensure that the work tasks performed make a significant contribution to the total work system,
which can be understood by the people involved;

— ensure that the work tasks performed are identifiable'as wheleunits of work rather than fragments;
— recognize the experience and capabilities of theworking population;

— provide for the application of an apprepriate variety of skills, capabilities and activities;

— provide people with an appropriate degree of autonomy in deciding priority, pace and procedure;

— provide opportunities for the.developmentiof existing skills and the acquisition of new skills with
respect to the work tasks goncerned;

— avoid isolating individual workers/such that opportunities do not exist for social and functional
contacts;

— avoid overloadgasiwell as underload of the worker, which can lead to unnecessary or excessive work
strain, workdatigue or to errors;

— avoid repetitiveness, which can lead to unbalanced work strain and thus to physical disorders, as
well as to sensations of monotony, satiation, boredom or to dissatisfaction;

— provide sufficient feedback in meaningful terms to those performing the work task.

EXAMPEE 1 —The tasks for the workers in a call centre are designed in order to optimize the work flow and call
centreé efficiency while minimising work fatigue and monotony for the workers.

EXAMPLE 2 A growing population of office workers do knowledge work. They are often free to do their tasks
at the time and in the place they prefer, at home or in the office. Additional education may be required to ensure
the correct implementation of ergonomic principles into the home work place.

NOTE See also IS0 9241-2,1S0 10075-2 and EN 614-2.
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3.6.4 Design of jobs

Jobs shall be designed to facilitate the goals of the work system while achieving a level of demands on
the workers which optimises performance. If, due to design restrictions, individual tasks cannot be
designed in accordance with 3.6.3, job design shall be used to achieve this outcome.

Job design shall, where possible, be used to correct any imbalance between external work load.and the
capacities of the target population and thus avoid impairing effects.

NOTE See also IS0 9241-2 and ISO 10075-2.

The overall external work load depends not only on the factors considered in other subclauses, e.g.
3.6.3, but also on the combination of the individual tasks within a job, the contentand repetitiveness of
operations and the workers’ control over the work process.

If task design and job design do not result in an optimal level of demand, then“6ne or more of the
following methods shall be implemented in order to improve the qualitysofithe job:

— adequate breaks, organized or non-organized;

— change of activities as, for example, job rotation among people onian.assembly line or in a team
working within a group;

— having one person (instead of several people) perform,several successive tasks belonging to the
same system function (job enlargement), for example, performing different assembly operations in
a sequence;

— having one person (instead of several people) perform successive tasks belonging to different
system functions (job enrichment), for example, assembly operations followed by quality checks
performed by the person who also remaoves defects.

EXAMPLE A bank introduces a new_system of jobirotation allowing their workers to perform a number of
different tasks while allowing sufficient time for breaks.

3.6.5 Design of work environment

The work environmentshall be designed and maintained to minimize the adverse effects of social,
physical, chemical and biologicalconditions on the health, safety and well-being of workers, as well as
on their capacity and willingness to perform the tasks under consideration.

Wherever possible, both objective and subjective assessments should be used to determine conditions.
As well as enSuring that environmental conditions remain within recognized limits for the maintenance
of healthysafety and well-being, attention should also be given to the extent to which the design of the
environment.an influence safe and efficient task performance. For example, inappropriate acoustical
background can mask an acoustical signal whereas appropriate lighting can enhance the performance
of‘visual inspection tasks. Wherever possible, the worker should be able to influence the conditions in
her/his work environment (e.g. lighting, temperature, ventilation).

It should’be recognized that social, cultural and ethnic factors can influence the acceptability of work
and work organization. These influences can be wide-ranging, including such diverse issues as dress
requirements; substances used in the work process and the hours and days of work. Wherever possible,
these should be taken into account in designing the work system. Social and family pressures can also
influence safety and performance. Possible avenues for amelioration include designing workplaces to
minimize the potential for human error or, where concentration is vital, providing additional social
support.

NOTE1 Concerns over private problems can cause distraction, predisposing workers to errors.

NOTE 2  Some religious requirements impose constraints on dress or on contact with certain animals.
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3.6.6 Design of work equipment and interfaces

When designing work equipment psychological aspects shall be considered in addition to physical
and/or mechanical factors.

In general, interfaces provide for decision-making, information transfer or communication between
people and equipment. Their main components are displays and controls. These may be conventional
devices or computer hardware and software. Interfaces to support human-system interaction shall be
designed to match human characteristics.

— Interfaces shall provide adequate information to allow a rapid overview, as well as providing
information concerning detailed parameters.

— Those elements which most need to be reached shall be where they can most easily be reached.and
operated and those which most need to be seen shall be where they can most easily be seen.

There may be an exception for certain controls, e.g. emergency stop buttons:

— Signals and displays shall be selected, designed and laid out in a manner compatible with the
characteristics of human perception and the task to be performed.

— Signals, displays and controls shall function in a manner likély to minimize the probability of
human error.

— Controls shall be selected, designed and laid out in suchra way as'to be compatible with the
characteristics (particularly of movement) of that partof thebody by which they are to be operated
and the task to be performed. Skill, accuracy, speediand strength requirements should be taken into
account.

— Controls shall be selected and laid out in a manner compatible with population stereotypes, the
dynamics of the control process and its spatialirepresentation. In particular, controls shall be
sufficiently close to each other to facilitate correct operation where they are to be operated
simultaneously or in quick successiofa.

— Controls shall be located so as toavoid inadvertent operation.

— Controls shall be close enotigh to each other to facilitate correct operation where they are to be
operated simultaneouslyr in quick succession.

— The layout of software informatioft displays and the design and function of screen-based controls,
e.g. touch screens, should also reflect the principles above, where appropriate.

NOTE1 For infofmation regarding the design of displays and control actuators, see ISO 9355 (all parts) and
[SO 1503.

NOTE 2 _Forthehuman-system interaction, see also ISO 9241 series.

NOTE 3 | For control centres, see also ISO 11064 series.
3.6.7 <Design of workspace and workstation

3.6.7.1), General
The design shall be such as to allow people both postural stability and postural mobility.

People shall be provided with a base, which is as safe, secure and stable as possible from which to exert
physical energy.

Workstation design, including work equipment and devices, shall include considerations of body
dimensions, posture, muscular strength and movement. For example, sufficient space should be
provided to allow the task to be performed with good working postures and movements, opportunities
for variations in posture, and to allow for easy access.

10 © IS0 2016 - All rights reserved







ISO 6385:2016(E)

Body postures shall not cause fatigue from prolonged static muscular tension. Alterations in body
postures shall be possible.

NOTE Some work practices, such as home working, can provide particular challenges in that the designer
can have little control or influence over the design of the home workspace and workstation.

3.6.7.2 Body dimensions and body posture

The design of the workstation should take into account any constraints imposed by the body dimensions
of those likely to use it together with any clothing or other necessary items.

For prolonged tasks, the worker shall be able to vary their posture, for example,‘¢changing between
sitting, standing or an intermediate posture (e.g. using a sit/stand chair). Sitting iSsnormally préeferable,
although standing may be necessitated by the work process. For prolonged tasks, crouching®r kneeling
postures shall be avoided.

If high muscle strength should be exerted, the chain of force or torque yéctorsthrough the body shall be
kept short and simple by allowing suitable body posture and providing appropriate’body support. This
applies in particular for tasks requiring high precision of movements,

EXAMPLE Height-adjustable work surfaces can be adapted to the body dimensions and enable various
workers to work while standing or sitting.

NOTE Changes in posture and movement during the task, if neeessarythrough the provision of work breaks,
are valuable in preventing work fatigue.

3.6.7.3 Muscular strength

Strength demands shall be compatible with,the physical capacities of the worker and should take into
account scientific knowledge on the relationships between strength, frequency of exertion, posture,
work fatigue, etc.

The design of the work shall be/such.asito avoid unnecessary or excessive strain in muscles, joints,
ligaments, and on the respiratoryand circulatory systems.

Muscle groups involved shall be strong enough to meet the strength demands. If strength demands are
excessive, auxiliary sources of.energy should be introduced into the work system or the task should be
redesigned to use more powerful muscles.

EXAMPLE1 Nurses are assistéd by lifting devices to move patients.

EXAMPLE 2 4 Construction workers are assisted by manipulators to transport and assemble heavy components.

3.6.7.4 Body movement

Afgood balance shall be established among body movements; motion is preferred to prolonged
immobility.

The frequency, speed, direction and range of body or limb movements shall be within anatomical or
physiological limits.

Movements with great accuracy requirements, particularly for a long duration, shall not entail exertion
of considerable muscular strength.

The execution and sequencing of movements should be facilitated by guiding devices, as appropriate.

NOTE An absence of body movement can lead to muscle discomfort and pain. Workers in sedentary jobs are
encouraged to change position from time to time.
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3.7 Realization, implementation, adjustment, verification and validation

The term realization includes the building, production or purchase of the new technical design of the
work system and its installation in the place where it will be used.

Implementation shall include a careful introduction of the new work system to all people concerned,
especially the (potential) workers, including the provision of information and training, where
appropriate. A clear procedure for the change from the old to the new situation shall be incorporated, if
possible, including a back-up system.

The initial period of use should be considered as the final phase (adjustment) and should be seen as the
final design phase.

It is therefore important to identify the changes necessary (their origins, effects and assoeciatedrisks)
to improve the design process and optimize work system performance.

NOTE1 Failure to implement this phase is often the root cause of some accidents andindustrial disasters.
Adjustments could be as follows:
— technical, related to the adjustment of the work system to the final location;

— organizational, taking into account the management and allogation of resources and means and the
design of local procedures and different organizational levels;

— worker-related, giving workers the opportunity to apply their.experiénce, training and coping skills
to manage risks and unanticipated circumstances.

It is therefore important to support this adjustment phase to obtain acceptable performance.

Documentation, which is usable by the intended user population, should be available and instruction
and training of the workers helps to ensure a quick and'reliable change to the new situation.

The application of ergonomic principles duringsthe design process minimizes the need for training.
Where necessary in order for any design torachieve its full potential, adequate and appropriate, training
shall be given in the functioning of the hew work/system.

Verification activities shall be.onducted toensure that work system meets the required characteristics.
These can include, but are not\limited to, specified requirements, design description and the work
system itself.

The validation process shall demonstrate that the new work system performs as intended without any
harmful effects on the workers’ health, well-being or safety. If system performance is inadequate or
the workers’ health, well-being or safety is negatively affected, the work system shall be redesigned as
described in this International Standard. Workers should be involved and participate in the validation
of the work system. If, during the validation process, a work system achieves its performance criteria
at the expense of the health, well-being or safety of the workers, it fails to meet the requirements of this
Intepnational Standard.

NOTE 2¢> Further information on the verification and validation process is given in ISO/IEC/IEEE 15288:2014,
6.494and 6.4.11.

4 Evaluation and monitoring

4.1 General

Properly applied, ergonomics optimizes the performance and effectiveness of the work system,
including the workers without detriment to their health, well-being or safety.

After realization and implementation of the work system, processes of evaluation and monitoring of the
work system should be established. Besides evaluation during the development process (see 3.7), an
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overall evaluation of the design of a work system is useful in order to get a total view on the results of
the project and to learn from it, by comparing the intended outcome at the beginning of the project with
the final result. It is also necessary to continue to monitor the effect of the system in order to safeguard
against longer-term deterioration in the performance or health of the users. The overall evaluation
shall be carried out when the process is stabilized.

This evaluation should consider the quality of work in order to create a healthy basis within working
situations for long-term effective performance of workers.

Evaluation and monitoring should include criteria relating to the following:

— health and well-being (4.2);
— safety (4.3);

— system performance (4.4);
— usability (4.5);
— cost-benefit (4.6).

In practice, this will include recording of problems and experiénces for analysis as a basis for corrective,
adaptive and preventive actions or further development ofwork systems.

NOTE For additional information, see also ISO 10075-3;-1S0 11226, ISO 11064-7, EN 614-2, EN 1005-4 and
EN 1005-5.

4.2 Health and well-being

Examples for approaches for the evaluation'of workers’ health and well-being in the work system are as
follows:

— medical surveillance;
— physiological measurements;
— subjective assessment;

— measurement by psychological instruments.

4.3 Safety

Examplesdor approaches for the evaluation of safety in the work system are as follows:
— reliability of system related to safety;

—+ incidence of errors;

—obseryation of unsafe behaviour;

— incidence of near-misses;

~— incidence of accidents;

— hazard identification and risk assessment.

4.4 System performance

Examples for approaches for the evaluation of performance of the worker and the work system are as
follows:

— qualitative evaluation as a check for defective products;
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— quantitative evaluation of productivity.

4.5 Usability

Usability is a criterion against which a work system can be evaluated. In applying the concept of
usability within the work system, all relevant system components should be identified.

To evaluate usability, it is normally necessary to use at least one measure for each of effectiveness,
efficiency and satisfaction.

NOTE For a detailed description of usability measures and definitions of effectiveness, efficiency and
satisfaction, see ISO 9241-11.

4.6 Cost-benefit

Cost-benefit models can be used for semiquantitative evaluation about the effect of‘the new design,
for instance, costs can be diminished by a reduction in average sickness absence, of production loss,
or of maintenance. Good work situations can have many comparable positive side effects that can be
translated into cost-benefits.

4.7 Conformance

As well as by having met the requirements of the document itself, conformance with this International
Standard is achieved by

a) satisfying the set of demands, requirements and specifications (3.3),

b) identifying applicable recommendations,
c) stating whether or not these recommendations have been followed, and
d) ifany have not been followed, explaining why.

If a work system is claimed to have et the requirements, and if the applicable recommendations are
considered to have been followed, the procedure used to determine how they have been met/followed
should be specified.
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FOREWORD


(Formal clause shall be added later)


A full face mask is a facepiece which covers the eyes, nose, mouth and chin and provides adequate sealing on the face of the wearer of a respiratory protective device against the ambient atmosphere,   when the skin is dry or moist, when the head is moved and when the wearer is speaking. Air enters the full face mask through the facepiece connector(s) and passes either directly through the nose and mouth area if there is an inner mask around mouth and nose or via the eye (visor) area of the full face mask. An inner mask may be used to separate the nose and mouth from the eye (visor) area(s) of the full face mask.


The exhaled air flows back either through the facepiece connector into the breathing apparatus (closed circuit breathing apparatus, pendulum breathing) or directly to the ambient atmosphere via the exhalation valve(s) (open circuit breathing apparatus), or by other appropriate means in other types of respiratory protective devices.


A given respiratory protective device is considered to be conforming to this standard when the individual components satisfy the requirements of this standard and practical performance tests have been carried out on complete apparatus. If for any reason a complete apparatus is not tested then simulation of the apparatus is permitted provided the respiratory characteristics and weight distribution are similar to those of the complete apparatus.


This standard covers full face masks for respiratory protective devices, except escape apparatus and diving apparatus. It specifies requirements for full face masks which are used as a part of respiratory protective devices.


The original standard was published in 1994 in line with EN 136 : 1989 ‘Respiratory protective devices; full-face masks; requirements, testing and marking’ published by the European Committee for Standardization (CEN). 


This first revision has been carried out to incorporate latest technological developments and international practices. Significant assistance has been derived from the revised EN 136 : 1998 for the revision of this standard.


In this first revision, the following major changes have been made:


a) Escape application for full face mask is included;


b) Classification (class 1, 2, and 3) introduced based on area of application;


c) Tolerances for specified requirements defined and testing conditions specified;


d) Materials requirement specific for class 2 and class 3;


e) Test method for differential pressure testing of speech diaphragm added;


f) New parameter introduced – Leak tightness;


g) Flammability test method is different for different classes;


h) Strength of head harness requirement different for classes;


j) Facepiece connector and threading requirements different for classes;


k) Vision test using apertometer done away with for field of vision;


m) Tensile force requirement different for different classes;


n) Breathing resistance requirement different for different classes and threading of mask;


p) Requirement for resistance to thermal radiation introduced for class 3 masks;


q) Identification marking given for different classes;


r) Recommendation introduced for marking of parts and components of full face masks;


s) Sample conditioning for humid atmospheric conditions, for example, (70 ± 3) °C and 95 percent to 100 percent, RH increased   to 72 hours from 12 hours.


It is recommended that reference should be made to IS 9623 for guidance on the type of respiratory protection that should be provided for particular conditions. In addition, care should be taken in the choice of breathing apparatus itself, where such equipment is to be used in very high (60 ± 3) °C or very low (-30 ± 3) °C ambient temperatures and the instructions provided by the suppliers should be carefully noted.


Certain toxic substances which may occur in some atmospheres can be absorbed by the skin. Where these do occur, respiratory protection alone is not sufﬁcient and the whole body should be protected.


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 value should be the same as that of the speciﬁed value in this standard.
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Draft Indian Standard


RESPIRATORY PROTECTIVE DEVICES — FULL FACE MASKS — SPECIFICATION


(First Revision)


1 SCOPE


This standard prescribes requirements for full face masks for respiratory protective devices and their methods of sampling and test, except diving apparatus.


2 REFERENCES


The standards listed below contain provisions which through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreement based on this Indian Standard are encouraged to investigate the possibility of applying the most recent editions of the Indian Standards indicated below.


3 TERMINOLOGY


For the purpose of this standard the definitions given in IS 8347 and the following shall apply.


3.1 Full face mask — Facepiece which covers the eyes, nose, mouth and chin and provides adequate sealing on the face of the wearer of a respiratory protective device against the ambient atmosphere, when the skin is dry or moist, when the head is moved and when the wearer is speaking.


4 CLASSIFICATION


Three classes of full face masks are described, each providing same level of protection but having   differences with respect to areas of application.


	Class 1: Full face masks for light duty use 


	Class 2: Full face masks for general use 


	Class 3: Full face masks for special use


5 REQUIREMENTS


5.1 Nominal Values and Tolerances


Values that are not stated as maximum or minimum shall have a tolerance of ± 5 percent. The ambient temperature for testing shall be (27 ± 2) °C, the temperature limits shall have accuracy of ± 1 percent, and the relative humidity shall be (65 ± 5) percent.


5.2 Materials


For class 2 and class 3 full face masks, exposed parts that is those which may be subjected to impact during use of the apparatus shall not be made of aluminium, magnesium, titanium or alloys containing such proportions of these metals as will, on impact, give rise to frictional sparks capable of igniting flammable gas mixtures. 


Testing shall be done as per 6.2.


5.3 Cleaning and Disinfecting


The materials used shall withstand the cleaning and disinfecting agents as recommended by the manufacturer.


Testing shall be done as per 6.3.


5.4 Finish of Parts


The finish of any part of the full face mask that might come in contact with the wearer shall be free from sharp edges and burrs. Testing shall be done as per 6.2 and 6.5.


5.5 Speech Diaphragm Assembly


5.5.1 Where the facepiece includes a speech diaphragm the latter shall be protected against mechanical damage as assessed by visual inspection in accordance with 6.2.


5.5.2 The speech diaphragm shall withstand a differential pressure of 80 m bar (static pressure) with the positive pressure on the outside (ambient atmosphere). Testing shall be done as per 6.2 and 6.4.1.


5.5.3 When a speech diaphragm assembly can be subjected to an external force it shall withstand axially a tensile force of 150 N applied for 10 seconds. The test shall be repeated 9 times at intervals of 10 seconds. Test shall be done as per 6.2 and 6.4.2.


5.5.4 After a class 3 full face mask has been subjected to thermal radiation test in accordance with 6.15 and allowed to return to ambient atmosphere, the requirements of 5.5.1, 5.5.2 and 5.5.3 shall be met. Testing shall be done as per 6.2 and 6.4.


5.6 Replaceable Components


This requirement applies to class 3 full face masks only.


Unless integral with the full face mask the following components (when fitted) shall be replaceable:


Inner mask, head harness, lens/visor, connector(s), inhalation and exhalation valves, check valves, speech diaphragm, lens wiper.


Testing shall be done as per 6.2.


5.7 Practical Performance


The full face mask shall meet all laboratory tests except flammability and inward leakage before practical performance testing.


The complete apparatus shall undergo practical performance tests under realistic conditions. These general tests serve the purpose of checking the equipment for imperfections that cannot be determined by the tests described elsewhere in this standard. In addition to the tests described in this standard, details of practical performance tests for breathing apparatus are given in the relevant   Indian Standards.


Where practical performance tests show the apparatus has imperfections related to wearer’s acceptance the test report shall provide full details of those parts of practical performance tests which revealed these imperfections. This will enable other testing labs to duplicate the tests and assess the results thereof.


Testing shall be done as per 6.5.


NOTE – Examples of Indian Standards for breathing apparatus are IS 10245 (Parts 1 to 4), and IS 15803


5.8 Resistance to Temperature


After conditioning in accordance with 6.1 and being allowed to return to room temperature the full face mask shall show no appreciable deformation. Any incorporated threaded connector shall be gauged and shall conform to either IS 14138 (Part 1) or IS 14138 (Part 2). Moreover, for class 3 full face masks, threads shall be gauged and shall conform to either IS 14138 (Part 1) or IS 14138 (Part 2), at the end of conditioning period as per 6.1 (b). After the resistance to temperature test the face piece shall be tested for leak tightness and shall meet the requirements of 5.9.


Testing shall be done as per 6.2, 6.14, 6.6 and 6.7.


5.9 Leak tightness


5.9.1 The leakage of the full face mask shall not exceed that indicated by a change in pressure of 1 mbar in 1 min, when tested with 10 mbar negative pressure.


Testing shall be done as per 6.6.


5.9.2 Compatibility with Skin


Materials that may come into contact with the wearer’s skin shall not be known to likely cause irritation or any adverse effect to health and the manufacturer of the facepiece shall give a declaration to this effect along with each consignment.


Testing shall be done as per 6.2 and 6.5.


5.10 Flammability


5.10.1 Class 1 full face masks


Parts of the full face mask that might be exposed to flame during use shall not burn or continue to burn for more than 5 seconds after removal from flame.


Testing shall be done according to 6.2 and 6.13.1.


5.10.2 Class 2 and 3 full face masks


Parts of the full face mask that might be exposed to flame during use shall not burn or continue to burn for more than 5 seconds after removal from flame.


Testing shall be done according to 6.2 and 6.13.2.


5.10.3 The masks shall conform to the requirements of leak tightness (5.9), both before and after flammability tests as per 6.13.1 and 6.13.2.


5.11 Resistance to Thermal Radiation


Class 3 full face masks shall be resistant to thermal radiation. Whether a full face mask is resistant to thermal radiation may be tested in two ways:


a) If the full face mask conforms to leak tightness (5.9) after a test period of 20 minutes although it may be deformed; or


b) If the visibility becomes impaired after a test period of ≥ 4 minutes and the face piece still conforms to leak tightness (5.9) when tested after an additional one minute.


The conformity of the test full face mask to leak tightness (5.9) shall be checked before the test. Testing for resistance to thermal radiation shall be done as per 6.15.


5.12 Inward Leakage of Facepiece


A full face mask shall fit against the contours of the face so that when tested in accordance with 6.7 the inward leakage of the test contaminant shall not exceed an average value of 0.05 percent of the inhaled air for any of the ten test subjects in any of the test exercises.


5.13 Carbon dioxide Content of the Inhalation Air


When tested in accordance with 6.8 the carbon dioxide content of the inhaled air (dead space) shall not exceed an average of 1.0 percent (by volume).


5.14 Head Harness


5.14.1 The head harness shall be designed so that the full face mask can be donned and removed easily, when tested in accordance with 6.2 and 6.5.


5.14.2 The head harness shall be adjustable or self-adjusting and shall hold the full face mask firmly and comfortably in position, when tested in accordance with 6.2 and 6.5.


5.14.3 Strength of harness


5.14.3.1 For class 1 full face masks each strap of the head harness shall withstand a pull of 100 N applied for 10 seconds in the direction of pulling when the full face mask is donned. Buckles and attachment lugs (if present) shall withstand the same pull. Testing shall be done as per   6.2 and 6.9.1.


5.14.3.2 For class 2 and class 3 full face masks each strap of the head harness shall withstand a pull of 150 N applied for 10 seconds in the direction of pulling when the full face mask is donned. Buckles and attachment lugs (if present) shall withstand the same pull. Testing shall be done as per 6.2 and 6.9.1.


5.14.3.3 Each strap shall not have linear deformation of more than 5 percent after being subjected to pull of 50 N for 10 seconds. Testing shall be done as per 6.9.2.


5.15 Facepiece Connector


The connection between the facepiece and the apparatus may be achieved by a permanent or special type of connection or by a threaded connection. All demountable connections shall be readily connected and secured, where possible by hand. Any means of sealing used shall be retained in position when the connection is disconnected during normal maintenance. Correct and reliable connection between facepiece and other parts of the equipment shall be ensured.


Testing shall be done as per 6.2, 6.5 and 6.7.


5.15.1 Class 1 full face mask shall not have threaded connection as per IS 14138 (Part 1) or IS 14138 (Part 2) when tested as per 6.2.


5.15.2 Class 2 and class 3 full face masks shall have only one threaded connection as per IS 14138 (Part 1) or IS 14138 (Part 2). If any other connector is used, it shall not be possible to connect it to threads conforming to IS 14138 (Part 1) or IS 14138 (Part 2). Testing shall be done as per 6.2.


5.15.3 Strength of connectors


5.15.3.1 For class 1 full face mask, connection between facepiece and connector shall be able to  withstand axially a tensile force of 250 N when tested as per 6.10.


5.15.3.2 For class 2 and class 3 full face masks, connection between facepiece and connector shall be able to withstand axially a tensile force of 500 N when tested as per 6.10.


5.15.3.3 Before and after the test for strength of connectors, the face mask shall meet requirements of leak tightness (5.9) when tested as per 6.6.


5.16 Eyepiece(s) and Visor(s)


5.16.1 Eyepieces/visors and anti-mist discs designed to serve as visors shall be attached in a reliable and gastight manner to the facepiece when tested as per 6.2.


5.16.2 Eyepieces/visors shall not distort vision as determined in practical performance tests, when tested in accordance with 6.5.


5.16.3 The manufacturer shall provide means to reduce misting of the eyepiece(s) or visor(s) so that vision is not interfered with when the apparatus is tested in the practical performance tests in accordance with 6.5.


Where antifogging compounds are used as intended or specified by the manufacturer, they shall be compatible with the eyes, skin and the components of the facepiece.


5.16.4 The impact resistance of the eyepiece(s) or visor(s) shall be tested in accordance with 6.11. At the end of the test the facepiece shall not be damaged in any way that may make it ineffective or cause injury to the wearer. The effectiveness shall be determined by testing the face mask for leaktightness as per 6.6 before and after the impact test. The face mask shall meet requirement of leaktighness (5.9) both before and after the impact test.


5.17 Inhalation and Exhalation Valves


Valve assemblies shall be such that they can be readily maintained and, if intended by the manufacturer, correctly replaced. It shall not be possible to fit an exhalation valve assembly into the inhalation circuit or an inhalation valve assembly into the exhalation circuit.


Inhalation and exhalation valve assemblies, sub-assemblies and piece parts designed to be identical by the manufacturer are acceptable. However, inhalation and exhalation valve assemblies, sub- assemblies and piece parts designed to be different by the manufacturer are acceptable only if precise and comprehensible description is provided in the information supplied by the manufacturer. This information shall also contain illustrations (photographs, drawings etc.) on how to assemble the face piece correctly. The parts shall be unambiguously described and marked. Means to check correct assembly shall be described.


Testing shall be done as per 6.2.


5.17.1 Inhalation Valves


5.17.1.1 Inhalation valves shall function correctly in all orientations.


5.17.1.2 A full face mask with a centre thread connection as per IS 14138 (Part 2) shall not have an inhalation valve. If standard thread connection as per IS 14138 (Part 1) is used, an inhalation valve shall be incorporated in the full face mask.


5.17.1.3 If a full face mask has to be used with filters, it shall be provided with an inhalation valve, if there is no valve in the filter.


Testing shall be done as per 6.2 and 6.16.


5.17.2 Exhalation Valves


5.17.2.1 Exhalation valve(s) shall function correctly in all orientations. A full face mask with centre thread connection as per IS 14138 (Part 2) shall not have an exhalation valve.


5.17.2.2 A full face mask with a standard thread connection as per IS 14138 (Part 1) and a full face mask belonging to class 1 shall have at least one exhalation valve or other appropriate means to allow the escape of exhaled air and/or excess air.


5.17.2.3 Exhalation valve(s), if fitted, shall be protected against or be resistant to dirt and mechanical damage. They may be shrouded or include any other device that may be necessary to comply to inward leakage requirement (5.11).


Exhalation valve(s) shall continue to operate correctly and meet requirements of breathing resistance (5.18) after (a) a continuous exhalation flow of 300 l/min, and (b) a negative pressure ( static ) in the mask of 80 mbar ( 30 s for each test ).


Testing shall be done as per 6.2, 6.12 and 6.16.


5.17.3 Tensile Force


5.17.3.1 Class 1 full face masks


Before and after the test, the full face mask shall meet the requirement of leak tightness (5.9).


When the exhalation valve housing is attached to the face blank it shall withstand axially a tensile force of 50 N applied for 10 seconds. The test shall be repeated 9 times at intervals of 10 seconds.


Testing shall be done as per 6.2 and 6.16.


5.17.3.2 Class 2 and 3 full face masks


Before and after the test the full face masks shall meet the requirement of leak tightness (5.9).


When the exhalation valve housing is attached to the face blank it shall withstand axially a tensile force of 150 N applied for 10 seconds. The test shall be repeated 9 times at intervals of 10 seconds.


Testing shall be done as per 6.2 and 6.16.


5.18 Breathing Resistance


When tested in accordance with 6.12, the breathing resistance of full face mask (except for positive pressure breathing apparatus) shall meet the requirements of 5.17.1 or 5.17.2.


If the facepiece has a special connection for use only with positive pressure breathing apparatus, its breathing resistance is not assessed separately but as a part of the complete apparatus, which shall meet the requirements of the appropriate standard for breathing apparatus.


5.18.1 Facepieces with connection other than those in 5.17.2 shall meet the requirements given in Table 1.


Table 1 Breathing Resistance


(Clause 5.18.1)


			Inhalation resistance, mbar


			Exhalation resistance, mbar





			30 l/min continuous  flow


			95 l/min continuous flow


			160 l/min continuous flow or 50 l/min sinusoidal


(25 cycles/min, 2.0 l/stroke)


			160 l/min continuous flow or 50 l/min sinusoidal


(25 cycles/min, 2.0 l/stroke)





			≤ 0.5


			≤ 1.5


			≤ 2.5


			≤ 3.0








5.18.2 Class 2 and Class 3 full face masks with centre threaded connection as per IS 14138 (Part 2) and without valve(s) shall meet the requirements given in Table 2.


Table 2 Breathing Resistance


(Clause 5.18.2)


			Inhalation resistance, mbar


			Exhalation resistance, mbar





			160 l/min continuous flow or 50 l/min sinusoidal (25 cycles/min, 2.0 l/stroke)


			160 l/min continuous flow or 50 l/min sinusoidal (25 cycles/min, 2.0 l/stroke)





			≤ 0.6


			≤ 0.6








6 Test Methods


6.1 Conditioning


Two full face masks shall be exposed to the following conditions successively:


a) Dry atmosphere of (70 ± 3) ᵒC for 72 hours;


b) Atmosphere of (70 ± 3) ᵒC at 95 percent to 100 percent relative humidity for 72 hours; and


c) Temperature of (-30 ± 3) ᵒC for 24 hours.


It shall be ensured that no thermal shock occurs during conditioning.


6.2 Visual Inspection


All samples are subject to visual inspection. The visual inspection shall be carried out prior to, or during laboratory or practical performance tests.


6.3 Cleaning and Disinfection


All samples that are to be used for inward leakage tests shall be cleaned and disinfected following the instructions of the manufacturer provided with the full face mask. Conformity to inward leakage (5.13) shall be tested as per 6.7 and practical performance shall be tested as per 6.5.


6.4 Speech Diaphragm


6.4.1 Three samples shall be tested as received. Only a sudden change in pressure shall be regarded  as significant.


The speech Diaphragm shall withstand a differential pressure of 80 mbar(static pressure )with the positive pressure on the outside (ambient atmosphere ).


a) Test is applicable if mask used Speech Diaphragm. 


b) Please dismantle Speech Diaphragm as per manufacturer’s instructions, check visually for any sign of Damage during disassembly.


c) Use suitable fixture to fit Speech diaphragm (see Fig. 1).


d) Close Valve 2 (see Fig. 1)., Open Valve 1(see Fig. 1)., Start pump.


e) Adjust Valve 1 to measure 80mbar on differential pressure meter connected to positive port.


f) Connect Speech Diaphragm Fixture in front of valve 2.


g) Open valve 2, ensure that pressure meter reads 80 mbar for few (5-10) seconds. If pressure is less than 80 mbar, adjust using valve 1.


j) Stop the pump.


k) Check Speech diaphragm for damage.


m) Assemble speech diaphragm in mask with manufacturers instruction, check for proper assembly and proper functioning of mask after assembly. 
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FIG. 1 SCHEMATIC DIAGRAM OF SPEECH DIAPHRAGM


			1


			Airflow pump


			4


			On Off Valve 1





			2


			Differential Pressure meter


			5


			On Off Valve 2





			3


			Flexible tubing (approx. 6 mm)


			6


			Speech Diaphragm Outer side





			7


			Connector to hold speech diaphragm with stoper, o-ring and internal threads 





			8


			Stopper connector with male threads to hold Speech diaphragm leak tight








6.4.2 Three samples shall be tested as received.


6.5 Practical Performance Test


6.5.1 General


Two samples shall be tested, both after conditioning in accordance with 6.1. All tests shall be carried out by two test subjects at ambient temperature. The test temperature and humidity shall be recorded.


During the test, a filter simulator (Fig. 2) shall be fitted to facepiece with standard thread connection as per IS 14138 (Part 1). For other facepieces, a filter or other equipment, normally used with the facepiece shall be fitted.
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	* See IS 14138 (Part 1)


FIG. 2 FILTER SIMULATOR FOR STANDARD THREAD CONNECTION


6.5.2 The practical performance test shall be carried out and evaluated as per the method   prescribed in IS 17274 (Part 7).


6.6 Leak tightness


All sample shall be tested for leak tightness, and also as specified elsewhere in the standard.


The test shall be carried out using a dummy head and a pressure of -10 mbar created in the cavity of      the facepiece. During the test the inhalation port shall be sealed and the exhalation valve disc shall be moistened. The pressure shall be measured by usual methods with a least count of 0.1 mbar.


6.7 Inward Leakage


6.7.1 General


6.7.1.1 Two samples shall be tested: one as received, and the other conditioned as per 6.1 but after returning to ambient temperature. Either sodium chloride or sulfur hexafluoride shall be used as the test agent.


Prior to the test it shall be ensured that the full face mask is in good working condition and that it can be used without hazard. For the test, persons shall be selected who are familiar with using such equipment. A panel of 10 clean shaven persons shall be selected covering the spectrum of facial characteristics of typical users (excluding significant abnormalities). In the test report, faces of the ten test persons shall be described by the four facial dimensions as shown in Fig. 3. If more than one size of full face mask is manufactured, test subjects shall select the most appropriate size in accordance with manufacturer’s information.
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FIG. 3 FACIAL DIMENSIONS


6.7.2 The inward leakage test shall be carried out for the full face mask as per the method prescribed in IS 17274 (Part 1).


6.8 Carbon Dioxide Content of Inhalation Air


6.8.1 General


6.8.1.1 One sample as received shall be tested.


6.8.1.2 The full face mask shall be fitted to Sheffield dummy head securely without any deformation and shall be leaktight. If necessary, the full face mask can be sealed to dummy head with PVC tape or other suitable sealant.


6.8.1.3 Air shall be supplied to the full face mask from breathing machine adjusted to 25 strokes/min and 2.0 litres/stroke. The exhaled air shall have carbon dioxide content of 5 percent by volume.


6.8.2 The sample shall be subjected to any one of the three separate tests prescribed in IS 17274 (Part 9) to determine the carbon dioxide content of the inhalation air.


6.9 Tensile Strength of Head Harness


6.9.1 Three samples shall be tested as received. The force shall be applied to the free ends of the straps.


6.9.2 Three samples shall be tested as received. The permanent linear deformation shall be measured 4 hours after the pull test.


6.10 Tensile Strength of Connector


Three samples shall be tested as received. The full face mask shall be fitted on a dummy head in such a manner that load can be applied axially to the connector. Additionally, restraining straps or bands shall be fitted over the faceblank around the connection so that load is applied as directly as possible to the fitting of the connector with the faceblank and the restraining force is not applied wholly to the head harness (see Fig. 4). Test time shall be 10 seconds.
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FIG. 4 ARRANGEMENT FOR TENSILE STRENGTH OF CONNECTOR TEST


6.11 Impact Resistance of Eyepiece/Visor


Five samples shall be tested as received.


Impact resistance shall be tested using a completely assembled full face mask mounted on a dummy head such that a steel ball having 22 mm diameter and weighing 43.8 g (approximately) falls normally from a height of 1.30 m on the centre of the eyepiece/visor.


6.12 Breathing Resistance


Three samples shall be tested as received. The breathing resistance shall be measured with the full face mask fitted securely in a leak tight manner but without deformation on a Sheffield dummy head. Test shall be carried out according to the static and dynamic method prescribed in IS 17274 (Part 2).


For the static method, inhalation resistance shall be determined at 30 lpm, 95 lpm, and 160 lpm, whereas exhalation resistance shall be determined at 160 lpm. For the dynamic method, breathing resistance shall be determined using breathing machine adjusted to 25 cycles/min and 2 litres/stroke.


6.13 Flammability


6.13.1 Class 1 full face mask


Three samples shall be tested, one as received and two conditioned in accordance with 6.1 but after returning to ambient temperature.


The full face masks shall be mounted on a metallic dummy head and flammability test shall be carried out according to the single burner dynamic procedure (6.2.4) of IS 17274 (Part 10).


6.13.2 Class 2 and 3 full face mask


Three samples shall be tested, one as received and two conditioned in accordance with 6.1 but after returning to ambient temperature.


The full face masks shall be mounted on a metallic dummy head and flammability test shall be carried out according to the six burner dynamic procedure (6.2.2) of IS 17274 (Part 10).


6.14 Resistance to Temperature


Two samples shall be tested as received. The threaded connection shall be gauged at room temperature. For class 3 full face masks, the gauge test shall be completed within 30 seconds of removal from conditioning as per 6.1.


6.15 Resistance to Thermal Radiation


Five samples shall be tested as received. The test for thermal radiation shall be carried out according to the method prescribed in 6.3.1 of IS 17274 (Part 10). The source of thermal radiation shall be adjusted so that the thermal energy flux is 8.0+ 0.0/-0.2 kW/m2 at a distance of 175 mm. The breathing machine shall be adjusted to 20 cycles/min and 1.5 litres/stroke.


6.16 Inhalation and Exhalation Valve


Three samples shall be tested as received.


7 MARKING


7.1 The manufacturer shall be identified by name, trademark or other means of identification.


7.2 All units of the same model shall be provided with a type identifying mark. Class shall be identified by “CL” followed by the class number. For example, a class 2 mask shall be marked with CL 2.


7.3 Where the performance of components may be affected by ageing, means of identifying the date of manufacture shall be given. In case actual date cannot be provided, at least the year of manufacture shall be provided. For parts on which marking cannot be done, relevant information shall be supplied by the manufacturer. See Annex B for marking recommendations for parts and components.


7.4 Components or parts that are designed to be replaced by the user and sub-assemblies with considerable bearing on safety shall be readily identifiable. For parts on which marking cannot be done, relevant information shall be supplied by the manufacturer. See Annex B for marking  recommendations for parts and components


7.5 All markings shall be clearly visible and durable.		


7.6 The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the standard mark.


8 SAMPLING AND CRITERIA FOR CONFORMITY


8.1 Lot


In a single consignment, all the full face masks assembled under uniform conditions of manufacture on the same day, shall constitute a lot.


8.2 Each lot shall be tested separately for ascertaining the conformity of the lot to the requirements of the specification. The number of face masks to be selected from the lot (see IS 4905 for random sampling) shall be according to the number of samples required for each test as mentioned in 6. 


8.3 The lot shall be considered to have satisfied the requirements of this standard if there is no failure in the samples. Otherwise, the lot shall be rejected.


9 INFORMATION SUPPLIED BY THE MANUFACTURER


9.1 The following information shall be supplied by manufacturers along with each full face mask in the official languages of the country:


a) Declaration that materials of the full face mask that may come into contact with the wearer’s skin does not cause irritation or any adverse effect to health;


b) Applications and limitations;


c) Facepiece classification;


d) Checks prior to use;


e) Donning and fitting process;


f) Cleaning and disinfection process;


g) Storage and maintenance instructions;


h) Warnings for the following scenarios:


i) Chances of leakage in case of wearer having facial hair or spectacles;


ii) Use of equipment in explosive atmosphere;


iii) Air quality;


iv) Hazards of oxygen and oxygen enriched air;


v) Class 1 full face mask shall not be used with self-contained breathing apparatus.


9.2 Information provided shall be precise and comprehensible. If helpful, illustrations and part numbers should be added. Additional markings indicating limitations or extra requirements shall be explained.


ANNEX A


(Clause 2)


LIST OF REFERRED INDIAN STANDARDS


			IS No.


			Title





			IS 8347 : 2008


			Respiratory protective devices — Definitions, classification and nomenclature of components (first revision)





			IS 10245 (Part 1) : 1996


			Breathing apparatus: Part 1 closed circuit breathing apparatus (Compressed Oxygen Cylinder) - Specification (first revision)





			IS 10245 (Part 2) : 2023


			Respiratory Protective Devices-Specification Part 2 Self-Contained Open Circuit Breathing Apparatus (second revision)





			IS 10245 (Part 3) : 1999


			Breathing apparatus: Part 3 fresh air hose and compressed air line breathing apparatus - Specification (First Revision)





			IS 10245 (Part 4) : 1982


			Specification for breathing apparatus: Part 4 escape breathing apparatus (Short Duration Self - Contained Type)





			IS 14138 (Part 1) : 1994


			Respiratory protective devices: threads for facepieces, Part 1 Standard thread connection





			IS 14138 (Part 2) : 1994


			Respiratory protective devices: threads for facepieces, Part 2  Centre thread connection





			IS 15803 : 2008


			Respiratory protective devices - Self contained closed circuit breathing apparatus chemical oxygen (KO2) type, self generating, self rescuers - Specification





			IS 17274 (Part 1) : 2023


ISO 16900-1 : 2019


			Respiratory protective devices — Methods of test and test equipment Part 1 Determination of inward leakage (first revision)





			IS 17274 (Part 2) : 2019/


16900-2: 2017


			Respiratory Protective Devices — Methods of Test and Test Equipment - Part 1 Determination of Inward Leakage





			IS 17274 (Part 7) : 2023


ISO 16900-7 : 2020


			Respiratory protective devices Methods of test and test equipment Part 7: Practical performance test methods (first revision)





			IS 17274 (Part 9) : 2019/


16900-9 : 2015


			Respiratory Protective Devices - Methods of Test and Test Equipment - Part 9 Determination of Carbon Dioxide Content of the Inhaled Gas





			IS 17274 (Part 10) :


2019/ 16900-10 :2015


			Respiratory Protective Devices - Methods of Test and Test Equipment - Part 10 Resistance to Ignition, Flame, Radiant Heat and Heat














ANNEX B


(Clauses 7.3 and 7.4) 


MARKING RECOMMENDATIONS FOR PARTS AND COMPONENTS OF FULL FACE MASKS TABLE A-1 RECOMMENDATION FOR MARKING


			Components/Parts


			Part-Marking


			Date/Year of Manufacture





			Inhalation valve disc


			N


			N





			Exhalation valve disc


			N


			R





			Connector (if fitted)


			R


			N





			Faceblank


			R


			R





			Head harness


			R


			R





			Visor


			R


			N





			Visor frame


			R


			N





			Inner mask


			R


			R





			Check valve unit


			N


			N





			Speech diaphragm


			R


			R





			R: Marking is necessary.


N: Marking is not necessary.
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Microsoft Word 97-2003 Document

			Template for comments and secretariat observations


			Date: 


			Document: ISO/








			1


			2


			3


			4


			5


			6


			7





			MB1



			Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted








			TEMPLATE FOR SENDING COMMENTS ON BIS DOCUMENTS








			Date: 


			


			Document No.: 


			


			Title of the Document:


			Comments from JLD for new draft of IS 14166





			Name of the Commentator/



Organization:


			Sachin Patil , Joseph Leslie Dynamiks Mfg. Pvt. Ltd.


			Abbreviation of the Commentator/Organization:


			JLD








(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)


			Abbreviation of the Commentator/Organization


			Clause/ Subclause No.



(e.g. 3.1)


			Paragraph No. /



Figure No. / 



Table No.



(e.g. Table 1)


			Type of Comment1)


			Comments/Suggestions along with Justification for the Proposed Change


			Proposed Change/Modified Wordings


			Committee Decision





			(1)


			(2)


			(3)


			(4)


			(5)


			(6)


			(7)











			Sachin



Patil 


JLD


			5.9/6.6


			


			Te                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            


			Mentioned under Leak tightness –Test shall be carried out using dummy head and a pressure of -10 mbar created in the cavity of the face piece .The pressure shall be measured by visual methods with a least count of 0.1 mbar .


			Suggest as follows


JLD Test equipment generates positive & negative pressure of +10 mbar to -10 mbar and indicates pressure developed which is having least count 0.2 mbar.


			The Panel reviewed the comment and decided to remove “The pressure shall be measured by visual methods with a least count of 0.1 mbar.” 





			Sachin



Patil 



JLD


			


			


			Ge


			Vision test using apertometer done away with for field of vision but test method  is not mentioned in draft standard of IS 14166


			Vision test method to be mentioned.


			The Panel deliberated and agreed on the comment. Shri Harshal Patil will incorporate the updated Vision test method in Annex H and circulate it to WG members for 2 weeks for their comments. Forward will be modified accordingly.








1
MB = Member body (enter the ISO 3166 two-letter country code, e.g. CN for China)
** = ISO/CS editing unit



2
Type of comment:
ge = general
te = technical 
ed = editorial 



NB
Columns 1, 2, 4, 5 are compulsory.
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			5
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			MB1



			Clause/
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Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted














			TEMPLATE FOR SENDING COMMENTS ON BIS DOCUMENTS











			Date: 


			


			Document No.: 


			IS 9167 : 1979


			Title of the Document:


				Specification for ear protectors





			Name of the Commentator/


Organization:


			


			Abbreviation of the Commentator/Organization:


			











(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)





			Abbreviation of the Commentator/Organization


			Clause/ Subclause No.


(e.g. 3.1)


			Paragraph No. /


Figure No. / 


Table No.


(e.g. Table 1)


			Type of Comment1)


			Comments/Suggestions along with Justification for the Proposed Change


			Proposed Change/Modified Wordings


			Committee Decision





			(1)


			(2)


			(3)


			(4)


			(5)


			(6)


			(7)














			3M, (Bidyut Chetia)


			


			


			


			The comments below are based on the understanding that there is an ISO standard to test attenuation of hearing products BUT not to test physical parameters of the product. For tests of physical parameters EN hear standards should be referenced.


			


			Not agreed





			3M, (Bidyut Chetia)


			3.Terminology


			


			


			The terminology should be brought into line with the relevant EN standards.


			


			Not agreed





			3M, (Bidyut Chetia)


			FOREWORD


			Para 2


			Te


			The list of standards contains incorrect references and standards that do not pertain to the information contained in this standard for example ISO 4869 parts 4, 5, 6.   





CSA Z94.2 year is wrong.  Where this is standard referenced?  


			CSA Z94.2-14 (R2019)


Hearing protection devices - Performance, selection, care, and use


If no reference is made to CSA Z94.2-14 in the body of the text, this reference should be removed.





			The Panel agreed to correct the year of CSA Z94.2.





			3M, (Bidyut Chetia)


			1


			


			


			Scope should clarify that the performance requirements apply to the passive component of hearing protectors and that performance requirements for any electro-acoustic features of hearing protectors are out of scope


			


			The Panel deliberated on the comment and decided to keep it as it is for now since the standard has already completed wide circulation period.





			3M, (Bidyut Chetia)


			3


			


			


			The order of the terms is illogical.  Some organization is required. 





Some terms need to be added such as Hearing Protector Fit Test and Personal Attenuation Rating 


			


			agreed





			3M, (Bidyut Chetia)


			3.2


			


			ge


			Remove hyphen ear-cup


			3.2 Earmuff — Hearing protector consisting of an ear cup 


			agreed





			3M, (Bidyut Chetia)


			3.5


			


			


			grammar


			All hearing protectors that have the characteristics


			agreed





			3M, (Bidyut Chetia)


			3.14


			


			te


			This definition describes only a foam style earplug however all types of earplugs can be corded.  Also, the foam earplugs are not always tapered in shape.  If the intention is to define a foam earplug then it should be a separate definition


			Corded Earplug – earplugs that are connected to each other with a cord of suitable length to allow the earplugs to be worn in the left and right ears while being connected. 


			agreed





			3M, (Bidyut Chetia)


			3.15


			


			te


			This definition describes foam only however uncorded applies to all types of earplugs.  


			3.15 Uncorded Earplug – earplugs that are not connected to each other with a cord.  


			agreed





			3M, (Bidyut Chetia)


			3.16


			


			


			Delete the “s” on holds


			3.16 Headband — A device, usually made of metal and/or plastics, other than a helmet, designed to holds the earplug or earmuff in proper position.


			agreed





			3M, (Bidyut Chetia)


			4.1


			


			


			Remove hyphen


			4.1 Earplugs


			agreed





			3M, (Bidyut Chetia)


			4.2


			


			


			


			4.2 Earmuffs and Hearing protector mounted with earmuffs attached to head protection


			The Panel agreed to modify the clause. Bidyut Chetia will provide the sentence to be incorporate.





			3M, (Bidyut Chetia)


			5.1.1.1


			


			te


			grammar


			5.1.1.1 Material


The materials used in parts of earplugs that coming into contact





			agreed





			L&T, Shri P. V. Balaramakrishna


			5.1.1.2


			Para 1


			Te


			Considering that IS 9167 is applicable to hearing protection devices across India, it is suggested to reduce the minimum temperature threshold to -45 degC to account for extreme cold conditions in places like Ladakh. Alternatively, a separate clause and testing requirement may be created for extreme cold conditions.


			The Hearing protectors should be so constructed that no deleterious changes occur between -45°C and + 55°C.


			Not agreed





			3M, (Bidyut Chetia)


			5.1.3


			


			


			Drop test – in 2020 the requirement for testing some earplugs was omitted


			NOTE — Products made from non-brittle materials and not containing electronic functionality can be excluded from this requirement.


			The Panel not agreed on the comment.





			3M, (Bidyut Chetia)


			


			


			


			


			Make low temperature drop test optional in alignment with EN 13819-1


			The Panel not agreed on the comment.





			3M, (Bidyut Chetia)


			5.1.5


			


			


			grammar


			5.1.5 after the hearing protector has been cleaned once……..hearing protector……. Change prescribe to defined


			Agreed





			3M, (Bidyut Chetia)


			5.1.7


			


			


			Hyphenate real ear.  Also, if this is intended to be used for an NRR calculation, it should specify that the experimenter fit method should be followed and not the subject fit method. 


			The measurement of the sound attenuation of a hearing ear protector shall be carried out in accordance with IS 6229 using real-ear, experimenter-fit method ( IS 6229; Type testing)


			Agreed





			DGFSCDHG, (Dr. Dhananjay Kumar Singh) 


			5.2.1.1


			Para 1


			Ge


			Justification


Adding heat resistance and flame retardancy to hearing protectors can be beneficial, especially for users who work in environments with potential fire hazards, like welders or industrial workers.


Fire fighters are often exposed to loud noises such as sirens and engines. Because hearing loss is cumulative, it is important to limit exposure to loud sounds. A headset and intercom system on the apparatus provides hearing protection, permits communications between crew members, and enables everyone to hear radio communications.


			This line may be added "The material shall be heat resistance and flame retardant".


			Not Agreed





			L&T, (Shri P. V. Balaramakrishna)


			5.2.1.2


			Para 1


			Te


			Considering that IS 9167 is applicable to hearing protection devices across India, it is suggested to reduce the minimum temperature threshold to -45 degC to account for extreme cold conditions in places like Ladakh. Alternatively, a separate clause and testing requirement may be created for extreme cold conditions.


			The Hearing protectors should be so constructed that no deleterious changes occur between -45°C and + 55°C.


			No change required





			3M, (Bidyut Chetia)


			5.2.3


			


			


			Grammar


			


			Agreed





			3M, (Bidyut Chetia)


			5.2.4


			


			


			5.2.4 minimum headband force is not in EN 352-1


			Delete minimum headband force. Only used on the helmet mounted earmuff standard in EN


			The Panel deliberated on the comment and requested Shri Harshal Patil to review the comment and provide their comments on it within 2 weeks.





			3M, (Bidyut Chetia)


			5.2.7


			


			


			Low temperature drop test should not be required for earplugs


			


			The Panel not agreed on the comment





			3M, (Bidyut Chetia)


			6


			


			


			User Information’s


			User Information


			Agreed





			3M, (Bidyut Chetia)


			6 e


			


			


			Do we normally provide this?





			


			-





			3M, (Bidyut Chetia)


			


			


			


			The mean mass of the earmuff and mass of Ear Plug to the nearest gram


			Delete for all types except banded earplugs to bring into line with EN


			Agreed





			3M, (Bidyut Chetia)


			6 i


			


			


			There is no 6 i 


			


			Not agreed





			3M, (Bidyut Chetia)


			6 k


			


			


			Change frequencies to match IS 6229 


			125, 250, 500, 1000, 2000, 3150, 4000, 6300, 8000


			The panel not agreed on the comment. The panel decided to delete the frequency of 3000.





			3M, (Bidyut Chetia)


			6 l


			


			


			There is no 6 l 


			


			Not agreed





			3M, (Bidyut Chetia)


			6 m 


			


			


			Use Hearing protector fit testing so this is not confused with a hearing test.  Need to add definition in terminology


			Hearing protector fit test


			The panel agreed on the comment





			3M, (Bidyut Chetia)


			6n


			


			


			Delete this. Derating NRR is not recommended. Replace concept of derating with PAR. 


			


			The panel not agreed on the comment





			3M, (Bidyut Chetia)


			6 o 


			


			


			Delete this item.  Unclear why manufacturer would provide this in UI


			


			The panel not agreed on the comment





			DGFSCDHG, (Dr. Dhananjay Kumar Singh) 


			7.2


			h


			Ge


			It is suggested to include shelf life in markings on each product packaging, because user information manual is usually not referred by users on regular basis.


			Date of manufacture and shelf life


			The panel not agreed on the comment





			3M, (Bidyut Chetia)


			


			


			


			7.2


			Shall to should 


			agreed





			3M, (Bidyut Chetia)


			7.2 a


			


			


			Correct frequencies to match 6229 standard


Sound attenuation and standard deviations at each frequency are required in US


			 For each mode of use, the mean value and standard deviation at each test frequency: ;125, 250, 500, 1000, 2000, 3150, 4000, 6300, 8000


			The panel not agreed on the comment. The panel decided to delete the frequency of 3000.





			3M, (Bidyut Chetia)


			8.1.1 


			


			


			Earplug is one word. Correct this throughout document


			earplug


			Agreed





			3M, (Bidyut Chetia)


			8.1.1 e


			


			


			8.1.1 Questioning this statement e) “Warning: Harmful noise levels may be induced if the headband is struck.”;


			


			Not Agreed





			3M, (Bidyut Chetia)


			B-1


			


			


			B-1 earplug should not be hyphenated


			B-1 PRINCIPLE


In order to assign a nominal diameter designation to each earplug, the dimensions of that part or those parts of the earplug that are intended to seal the ear canal are assessed using a gauge comprising a set of circular holes. When the earplug is available in a range of diameters this test shall be carried out for each nominal diameter of the range


			Not Agreed





			3M, (Bidyut Chetia)


			Annex C


			


			


			Change “headband earplug”  to “Banded earplug” for consistency 


			RANGE OF FITTING BANDED EARPLUGS


			Agreed 





			3M, (Bidyut Chetia)


			Annex N


			N-1


			


			This section should describe how to calculate the NRR and not how to measure the attenuation.  For a summary of how attenuation values are obtained try this: 








			NRR values are calculated from attenuation measurements made according to IS 6229. A qualified experimenter conducts open ear thresholds and occluded ear thresholds after fitting the hearing protector to each of 10 subjects. Each subject is tested 3 times at each of the nine test frequencies (125, 250, 500, 1000, 2000, 3150, 4000, 6300, and 8000 Hz). Attenuation 


			The panel not agreed on the comment. The panel decided to delete the frequency of 3000.





			3M, (Bidyut Chetia)


			


			N-2


			


			


			The attenuation value for a given hearing protector fitting is considered the difference between the unoccluded and the occluded threshold for each frequency. The mean attenuation and standard deviation values will be calculated for the 30 attenuation values at each frequency and used in the calculation of the Noise Reduction Rating (NRR).    


			Not agreed 





			3M, (Bidyut Chetia)


			N.3.1


			


			


			Noise Reduction Ratio


			Noise Reduction Rating


			Agreed 





			3M, (Bidyut Chetia)


			


			Table 8


			


			Correct table title and correct the frequencies 3000 and 6000


			Computation of the Noise Reduction Rating (NRR)


Change 3000 to 3150 and 6000 to 6300


			The panel not agreed on the comment. The panel decided to delete the frequency of 3000.





			3M, (Bidyut Chetia)


			N-4.1 


			


			


			


			Hearing Protector Fit Test 


			Agreed





			3M, (Bidyut Chetia)


			


			


			


			


			Workers who are exposed to hazardous noise may be required to use hearing protectors.  The fit of the hearing protector is related to the amount of attenuation the worker may achieve. To verify that the attenuation is appropriate for a given individual worker, a hearing protector fit test can be conducted using a hearing protector fit test system.


			Not agreed 





			3M, (Bidyut Chetia)


			


			


			


			This section should be rewritten to describe fit testing in general and not be specific to 3M product


			


			Not agreed 





			3M, (Bidyut Chetia)


			N-5 Guidance 2


			


			


			This section should be revised to use of PAR and delete references to NRR derating. 


			


			Not agreed 





			3M, (Bidyut Chetia)


			


			


			


			g)  use the term corded earplug rather than interconnecting cord since corded earplug is in the definitions


			Dual Ear protector (Informative)- For details please refer Guidance – 3  Change to Dual hearing protector


			Not agreed





			3M, (Bidyut Chetia)


			


			


			


			N-4.3.1 Workers to fit their earplugs or earmuffs and generate generates a personal attenuation rating (PAR)


			N-4.3.1 Workers to fit their earplugs or earmuffs and generate generates a personal attenuation rating (PAR)


			Not agreed





			3M, (Bidyut Chetia)


			


			


			


			


			N-4.3.3 Run the test for Personal Attenuation Rating (PAR), system to analyze real-ear attenuation data to provide Personal Attenuation Rating (PAR) and fit variability


			Not agreed





			3M, (Bidyut Chetia)


			


			


			


			


			Hearing protector fit test; F-MIRE need to be added to definitions section


			Not agreed





			3M, (Bidyut Chetia)


			


			


			


			Need to rewrite N-5.1.2


			Although NRR seem a reasonable approach, it is fraught with error


			Not agreed





			3M, (Bidyut Chetia)


			


			


			


			Change derating text


			


			Not agreed
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		Sl. No. 

		Comments

		Panel Recommendation



		1. 

		Cl 5.12.1.1 mentions that the apparatus may be designed for temperatures beyond the range of -30 to 60 °C and shall be tested. However, the tests with such higher/lower temperature limit is not specified. It may be noted that low temperature practical performance test at Cl 6.6.2.1 and test for electronic devices at Cl 5.17.4 and Cl 5.18.3 mentions test at Min temperature of only -30 °C. Hence the standard is not clear on the test to be carried out at temperatures beyond -30 to 60 °C range.



		Following thorough deliberation, the panel has made a decision. Samit Chaudhary has been assigned the responsibility of drafting the sentence to enhance clarity in the clause pertaining to tests conducted at temperatures beyond the range of -30 to 60 °C.



		2. 

		In self-contained open-circuit breathing apparatus, a cylinder storing air at high pressure (150-350 bars) is controlled to provide pressure at 1 bar for breathing when required. So a pressure reducer in such apparatus is always required to modulate the high pressure to medium pressure which is further converted to low pressure (ambient pressure) after demand valve. However in Cl 5.16.1, it is mentioned that "if the apparatus is provided with a pressure reducer" indicating that the apparatus may be without pressure reducer, which is not possible as always high pressure cylinders are used in such apparatus. Therefore the clause may be modified suitably.

		Following thorough deliberation, the panel found that the “if” word in creating confusion in the clause. Hence the panel decided to delete the “if” word from the clause.



		3. 

		In Cl 6.8 for the test of warning device it is mentioned that the warning device to be tested at temperatures between 0°C and 10°C, at the same time it is mentioned that the environment of the apparatus (during test) shall be of (3 ± 1) °C and a relative humidity of > 90 %. At 10°C temperature conditions, the required temperature of the apparatus of (3 ± 1) °C cannot be achieved. There appears to an anomaly with respect to the requirement of test temperature (max).

		Following thorough deliberation, the panel decided to remove the “at temperatures between 0 °C and 10 °C” from the clause 6.8



		4. 

		The standard does not restrict on the use of pneumatic warning device for apparatus to be used in low temperature conditions. However, in the test for Pneumatic Warning Device at Cl 5.18.2, performance of the device at very low temperature (less than zero) is not gauged.

		The Panel not agreed on the comment.
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Occupational Safety and Health Sectional Committee, CHD 08

FOREWORD

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Occupational Safety and Health Sectional Committee had been approved by the Chemical Division
Council.

This standard was first published in 1982. As breathing apparatus is one of the most important lifesaving
equipment, the need was felt to standardize this equipment to ensure the quality of production. Accordingly, the
standard on breathing apparatus was issued in four parts. Part 1 deals with closed circuit breathing apparatus, Part
2 deals with open circuit breathing apparatus, Part 3 deals with fresh air hose and compressed airline, and Part 4
deals with escape breathing apparatus.

The first revision of the standard was carried out in 1994, in which relevant Indian Standards were referred for
specifying the requirements of thread connections, mouthpiece, and full face piece. The requirements for weight,
frequency range of warning device, resistance to breathing, resistance to temperature and method of test for
practical performance test were also modified.

The second revision has been taken up to keep pace with the latest technological developments and international
practices. In this revision following major changes have been made:

a) Terminology has been updated;

b) Requirements for auxiliary components have been added,;

c) Requirements for thread connection between face mask and apparatus have been modified;
d) Requirement of flammability and resistance to radiant heat has been added:;

e) Specification for electronic pressure indicator and warning device has been added;
f)  Requirement of static pressure has been included;

g) Test methods have been harmonized with latest ISO standards;

h) Requirement of leak-tightness has been added;

j)  Pre-conditioning of samples before testing has been added;

k) Requirements and tests for pressure reducer has been modified; and

m) Test for warning device has been modified.

In the preparation of this standard, considerable assistance has been derived from the following standard:

Respiratory protective devices — Self-contained open-circuit compressed air

EN 137 2006 breathing apparatus with full face mask — Requirements, testing, marking

It is recommended that reference should be made to IS 9623 for guidance on the type of respiratory protection
that should be provided for particular conditions. In addition, care should be taken in the choice of breathing
apparatus itself, where such equipment is to be used in very high (60 °C + 3 °C) or very low (-30 °C + 3 °C)
ambient temperatures and the instructions provided by the suppliers should be carefully noted.

Certain toxic substances which may occur in some atmospheres can be absorbed by the skin. Where these do
occur, respiratory protection alone is not sufficient and the whole body should be protected.

The composition of the committee responsible for formulation of this standard is listed in Annex E.

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 value should be the same as that of the specified value in this standard.
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Indian Standard

RESPIRATORY PROTECTIVE DEVICES — SPECIFICATION

PART 2 SELF-CONTAINED OPEN CIRCUIT BREATHING
APPARATUS

( Second Revision )

1 SCOPE

This standard specifies minimum performance
requirements for self-contained open-circuit
breathing apparatus with full face mask used as
respiratory protective devices, except escape
apparatus and diving apparatus.

Such equipment is intended for use in work
situations where the risk of over pressurization of
the cylinders due to hot environmental conditions is
low.

Laboratory and practical performance tests are
included for the assessment of compliance with the
requirements.

2 REFERENCES

The standards listed below contain provisions
which, through reference in this text, constitute
provisions of this standard. At the time of
publication, the editions indicated were valid. All
standards are subject to revision, and parties to
agreements based on this standard are encouraged to
investigate the possibility of applying the most
recent editions of the standards listed below:

IS No. Title

IS 8347 :2008 Respiratory protective devices
— Definitions, classification
and nomenclature of
components (first revision)

1S 14138 Respiratory protective devices
: Threads for facepieces —
Specification:

(Part1) : 1994  Standard thread connection
(Part 2) : 1994  Centre thread connection

IS 14166 : Respiratory protective devices
1994 —  Full-face masks —
Specification

14700 (Part Electromagnetic compatibility

6/Sec 2):2019 (EMC): Part 6 Generic
standards, Section 2 Immunity
for industrial environments

IS 17274 Respiratory protective devices
— Methods of test and test
equipment

(Part2) : 2019  Determination of breathing
resistance

(Part5) : 2019  Breathing machine, metabolic
simulator, RPD head forms
and torso, tools and
verification tools

(Part 6) : 2019  Mechanical resistance/strength
of components and
connections

(Part 10) : Resistance to ignition, flame,
2019 radiant heat and heat
IS/IEC 60079  Explosive atmospheres: Part 0

(Part 0) : 2017  Equipment — General
requirements (third revision)

IS/IEC 60079  Explosive Atmospheres: Part
(Part 11): 11 Equipment protection by
2011 intrinsic  safety  “i”  (first

revision)

3 TERMINOLOGY

For the purpose of this standard the definitions given
in IS 8347 and the following shall apply.

3.1 Positive Pressure Devices

Respiratory protective devices having compressed
air supply for inhalation of the wearer such that there
is positive pressure inside the face mask.

3.2 Rated filling pressure

Maximum allowable pressure to which the valved
cylinder is intended to be filled.

3.3 Rated working pressure

Maximum allowable pressure for which the
breathing apparatus is designed.

3.4 Self-Contained Open Circuit Breathing
Apparatus

This apparatus comprises of valved cylinder(s) and
typically body harness, lung governed demand
valve, pressure indicator(s), warning device(s),
connecting hoses and tubes, and full face mask. It
may include a pressure reducer, pressure reducer
relief valve, supplementary air supply, second
medium pressure connector, ambient air bypass
device or other components and parts.
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The apparatus functions by enabling the wearer to
breathe compressed air on demand. The exhaled air
from the wearer then passes without re-circulation to
the ambient atmosphere.

4 CLASSIFICATION

Self-contained open circuit breathing apparatus are
classified into the following classes according to the
purpose:

a) Class 1 — Apparatus for industrial use

b) Class 2 — Apparatus for fire fighting

5 REQUIREMENTS
5.1 General

All test samples shall meet all the prescribed
requirements. Auxiliary equipment, if fitted, shall
meet the requirements listed in Annexes A and B.

5.2 Ergonomics

For ergonomic satisfaction of the wearer, the
apparatus shall conform to the requirements given in
5.3,5.9 and 5.11.

5.3 Design

The apparatus shall satisfy the following
requirements when tested as per 6.4 and 6.5.

The diameter of pressurized parts with a pressure
greater than 0.5 bar downstream of the shut-off
valve(s) shall not exceed 32 mm.

5.3.1 The design of the apparatus shall be such as to
allow its inspection in accordance with the
information supplied by the manufacturer. All parts
requiring manipulation by the wearer shall be
readily accessible and easily distinguishable from
one another by touch. All adjustable parts and
controls shall be constructed so that their adjustment
is not liable to accidental alteration during use.

5.3.2 The apparatus shall be sufficiently robust to
withstand the rough usage it is likely to receive in
service with respect to its classification.

5.3.3 The apparatus shall be so designed that there
are no protruding parts or sharp edges likely to be
caught on projections in narrow passages. The
surface of any part of the apparatus likely to be in
contact with the wearer shall be free from sharp
edges and burrs.

5.3.4 The apparatus shall be so designed that the
wearer can remove it and while still wearing the
facepiece, continue to breathe air from the
apparatus. The apparatus shall be designed to ensure
its full function in any orientation.

5.3.5 The main valve(s) of the cylinder(s) shall be
arranged so that the wearer can operate them while
wearing the apparatus.

5.3.6 If apparatus (of the same class) are designed
for use with different sizes of cylinders, changing of
cylinders shall be possible without the use of special
tools. Where the manufacturer claims the apparatus
can be used with a different range of cylinders then
the worst case(s) shall be identified and tested.

5.3.7 Apparatus fitted with more than one cylinder
may be fitted with individual valves on each
cylinder. It shall not be possible to simultaneously
fit two or more cylinders of different rated filling
pressures to the same apparatus. It shall also not be
possible to fit an apparatus which is designed to
operate with a lower rated working pressure to a
cylinder with a higher rated filling pressure.

5.4 Materials/Components

5.4.1 All the materials used in the construction shall
have adequate mechanical strength and resistance to
deterioration by heat when tested as per methods
given in 6.4, 6.5 and 6.6.

5.4.2 Exposed parts, that is, those which may be
subjected to impact during practical performance
tests shall not be made of magnesium, titanium,
aluminium or alloys containing such proportions of
these metals which on impact, give rise to frictional
sparks capable of igniting flammable gas mixtures.

5.4.3 Materials that may come into contact with the
skin of the wearer shall not be known to be likely to
cause irritation or any other adverse effect to health.
Testing shall be done as per 6.4 and 6.5.

5.5 Cleaning and Disinfection

All material shall be visibly unimpaired after
cleaning and disinfection by the agents and
procedures specified by the manufacturer. Testing
shall be done in accordance with 6.4 and 6.5.

5.6 Mass

The mass of the apparatus as ready for use with full
face mask and fully charged cylinder(s) shall not
exceed 18 kg. Testing shall be done in accordance
with 6.4.

5.7 Water Immersion

The apparatus shall continue to function
satisfactorily after being submerged in water. Before
immersion and after removal from the water the
apparatus shall meet the requirements of 5.21.
Testing shall be done according to 6.10.

5.8 Connections

5.8.1 General

The design and construction of the apparatus shall
permit its component parts to be readily separated
for cleaning, examination and testing. All
demountable connections shall be readily connected
and secured, where possible by hand. Any means for





sealing used shall be retained in position when the
joints and couplings are disconnected during normal
maintenance. Testing shall be done in accordance
with 6.4 and 6.5.

5.8.2 Couplings (if Fitted)

The construction of the apparatus shall be such that
any twisting of the hoses and tubes do not affect the
fit or performance of the apparatus, or cause the
hoses and or tubes to become disconnected. The
design of the couplings shall be such as to prevent
unintentional interruption of the air supply. Testing
shall be done in accordance with 6.4 and 6.5.

5.8.3 Strength of Connections

Connections of the breathing hose (if fitted) to the
full face mask connector and to the demand valve or
between the full face mask connector and the
demand valve shall be able to withstand a force of
250 N when tested in accordance with 6.11.

5.8.4 Connection Between Apparatus and Full Face
Mask

The connection between the apparatus and the full
face mask may be achieved through a permanent,
special or thread type connector. If a thread
connector is used, either it shall comply with the
requirements of one of the following two
specifications;

a) 1S 14138 (Part 1) for breathing apparatus
without positive pressure; and

b) Annex D for breathing apparatus with
positive pressure.

or, if any other thread type connector is used, it shall
not be possible to connect it with the threads of the
above mentioned specifications.

The thread according to IS 14138 (Part 2) shall not
be used with the equipment covered by this standard.

If a thread connector in accordance with Annex D is
used then the requirements of Annex C shall be met,
when tested in accordance with Annex C.

For standardized threads a thread gauge shall be
used to check dimensions.

For all equipment connectors of the full face mask
having the potential of being hooked or snagged, a
pull test as described in 6.10 of IS 17274 (Part 6)
shall be carried out and the connection shall be
robust enough to withstand a force of 500 N without
separation.

5.8.5 High, Medium and Low Pressure Connections

High, medium and low pressure connections shall
not be interchangeable. Testing shall be done in
accordance with 6.4.

5.9 Full face masks

Full face masks conforming to IS 14166 shall be
used.
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5.10 Body Harness

The body harness shall be designed to allow the user
to don and doff the apparatus quickly and easily
without assistance and shall be adjustable. The
adjustable joints shall be such that once adjusted,
they shall not slip inadvertently.

Where the body harness incorporates means for
attachment of a lifeline, the harness together with the
snap hook shall be capable of withstanding a drop
test of 1 m when loaded with 75 kg.

The harness shall be constructed such that when the
breathing apparatus is tested for practical
performance tests in accordance with 6.5, the
apparatus shall be worn without avoidable
discomfort and the wearer shall show no undue sign
of strain attributable to wearing the apparatus and
the apparatus shall impede the wearer as little as
possible when in crouched position or when working
in a confined space with restricted movement. The
body harness shall be considered satisfactory if
during the practical performance test it does not slip
and continues to hold the apparatus securely to the
wearer’s body throughout the duration of test.

5.11 Practical Performance

The complete apparatus shall undergo practical
performance tests under realistic conditions. These
general tests serve the purpose of checking the
apparatus for imperfections that cannot be
determined by the tests described elsewhere in this
standard.

Testing shall be done in accordance with 6.5 and
6.6.2.

If during any activity by any test subject, the test
subject fails to finalize the selected activity due to
the apparatus being not fit for the purpose for which
it has been designed, the apparatus shall be deemed
to have failed.

After completion of the activities the test subjects
are asked to assess the apparatus as per 6.5.4.1 (a) —
(h). This assessment will be used to determine if the
apparatus passes or fails. Full details of those parts
of the practical performance tests which revealed
imperfections shall be mentioned in the test report.

5.12 Resistance to  Temperature and
Flammability

5.12.1 Temperature Performance
5.12.1.1 General

The apparatus shall be able to operate over the
temperature range of -30 °C to 60 °C. Apparatus
specifically designed for temperatures beyond these
limits shall be tested and the temperature(s) shall be
marked on the apparatus.
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Apparatus shall conform to the requirements of
breathing resistance given in 5.12.1.2 and 5.12.1.3
at the extremes of the temperature range given.

5.12.1.2 Breathing resistance at low temperature

For breathing apparatus without positive pressure
the inhalation resistance shall not exceed 10 mbar.
For breathing apparatus with positive pressure a
positive pressure shall be maintained in the cavity of
the mask adjacent to the face seal.

The exhalation resistance of all classes of apparatus
shall not exceed 10 mbar. Testing shall be done in
accordance with 6.6.1.1.

5.12.1.3 Breathing resistance at high temperature

For breathing apparatus without positive pressure
the inhalation resistance shall not exceed 7 mbar and
the exhalation resistance shall not exceed 3 mbar.
For breathing apparatus with positive pressure a
positive pressure shall be maintained in the cavity of
the mask adjacent to the face seal. The exhalation
resistance shall not exceed 10 mbar.

Testing shall be done in accordance with 6.6.1.2.
5.12.2 Flammability
5.12.2.1 Components

The material of the straps and buckles shall not burn
or continue to burn for more than 5 s after removal
from the flame. The breathing hose(s) (leading to
full face mask), medium pressure tube(s) and lung
governed demand valve shall not be of highly
flammable nature and the parts shall not continue to
burn for more than 5 s after removal from the flame.
The components shall remain leak-tight after the test
although they may be deformed when tested
according to 6.2 of IS 17274 (Part 10).

5.12.2.2 Flame engulfment

Class 2 breathing apparatus shall be subjected to a
flame engulfment test. No after-flame shall continue
for more than 5 s. Additionally, no component that
secures the apparatus to the user's body or that
secures the cylinder(s) to the apparatus shall
separate or be displaced to such an extent that would
cause the breathing apparatus to become detached
from the wearers body or to fail the breathing
resistance requirement given in 5.21. Testing shall
be done in accordance with 6.6.1.3.

5.12.2.3 Resistance to radiant heat

For class 2 breathing apparatus, whole apparatus
shall be exposed to radiant heat of 8.0 kW/m?for 5
min at the flow rate of 105 I/min. The apparatus is
considered to be resistant to radiant heat if it fulfils
the breathing resistance requirements of 5.21
throughout the period of the test although it may be
deformed. Testing shall be done in accordance with
6.3 of IS 17274 (Part 10).

5.13 Protection Against Particulate Matter

The parts of the apparatus that supply compressed
air shall be protected against particulate matter that
might be present in the compressed air. Testing shall
be done in accordance with 6.4.

5.14 High and Medium Pressure Parts

Metallic high pressure tubes, valves and couplings
shall be capable of withstanding a pressure of 50%
above the maximum filling pressure of the cylinder
without damage. Non-metallic parts shall be capable
of withstanding a pressure of twice the maximum
filling pressure of the cylinder without damage.

All medium pressure parts downstream of the
pressure reducer shall be capable of withstanding
twice their maximum attainable working pressure
without damage. Testing shall be done in
accordance with 6.4.

5.15 Cylinder(s) and Main Valve

5.15.1 The cylinders shall comply with the
requirements for cylinder for breathable air given in
the Gas Cylinder Rules, 2016, of the Government of
India, with such modifications as may be ordered
from time to time by the Chief Inspector of
Explosives, Government of India, or any other duly
constituted authority. The cylinder shall be approved
with respect to the appropriate filling pressure.

5.15.2 The cylinder valves shall comply with the
requirements for the applicable valves as given in
the Gas Cylinder Rules, 2016, of the Government of
India, with such modifications as may be ordered
from time to time by the Chief Inspector of
Explosives, Government of India, or any other duly
constituted authority.

The design of the cylinder valve shall be such as to
ensure safe performance. The valve shall be so
designed that the valve spindle cannot be completely
unscrewed from the assembly during normal
operation of the valve. The valve shall be designed
so that it cannot be closed inadvertently by contact
with a surface by one of the following methods:

a) The valve shall be designed so that a
minimum of two turns of the hand wheel
are required to open the valve fully;

b) The valve shall be lockable in open
position; and

c) Apparatus fitted with more than 2 cylinders
may be fitted with individual valve in each
cylinder.

Testing shall be done as per 6.4 and 6.5.
5.15.3 Outlet Valve

It shall not be possible to connect apparatus with a
higher maximum filling pressure to an apparatus
which is designed for a lower maximum filling
pressure. Testing shall be done as per 6.4 and 6.5.





5.16 Pressure Reducer
5.16.1 General

If the apparatus is designed with a pressure reducer,
any adjustable medium pressure stage shall be
reliably secured against accidental alteration and
adequately sealed so that any unauthorised
adjustment can be detected.

A pressure reducer relief valve shall be provided if
the downstream parts of the apparatus cannot
withstand the full pressure of the cylinder. Testing
shall be done in accordance with 6.4.

5.16.2 Apparatus with a Pressure Reducer Relief
Valve

The pressure reducer relief valve shall be designed
to pass an air flow of 400 I/min at a medium pressure
not exceeding 30 bar. With the pressure reducer
relief valve activated the inhalation and exhalation
breathing resistance shall not exceed 25 mbar.
Testing shall be done in accordance with 6.7 and
6.7.1.

5.16.3 Apparatus without a Pressure Reducer Relief
Valve

Where a pressure reducer relief valve is not
provided, the inhalation and exhalation breathing
resistance shall not exceed 25 mbar. Testing shall be
done in accordance with 6.7 and 6.7.2.

5.17 Pressure Indicator and Tube
5.17.1 General

The information given by the pressure indicator and
the warning device (see 5.18) shall be
complementary in every case.

NOTE — Whatever technology is used the devices should

be designed in order to avoid a common mode fault unless
failure mode is fail to safe.
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The apparatus shall be equipped with a reliable
pressure indicator which will read the pressure in the
cylinder(s) on opening the valve(s) to ensure that the
individual or equilibrated pressure is measured
respectively. Moreover, the pressure indicator shall
be placed in a manner that it can be conveniently
viewed by the wearer. The pressure indicator tube
shall be sufficiently robust to withstand rough usage
which it is likely to receive in service with respect to
its classification. Where the tube is protected by a
cover the enclosed space shall be vented to the
atmosphere. Testing shall be done in accordance
with 6.4 and 6.5.

5.17.1.1 The pressure indicator shall be resistant to
water and shall withstand immersion in water at a
depth of 1 m for 24 h. After the test no water shall
be visible inside the device. Testing shall be done in
accordance with 6.4.

5.17.1.2 The pressure indicator shall be graduated
from zero up to a value of at least 50 bar above the
maximum filling pressure of the cylinder. It shall be
possible to read the gauge marking in poor light.
Testing shall be done in accordance with 6.4

5.17.1.3 Table 1 shall apply regarding the accuracy
when reading at decreasing pressure when compared
with control manometer. The maximum diameter of
the case shall not exceed 63 mm. The design of the
gauge shall allow the reading of the indicated
pressure with 10 bar. Testing shall be done in
accordance with 6.4.

5.17.1.4 When pressure indicator and connecting
hose are removed from the apparatus then the flow
shall not exceed 25 I/min at 200 bar. Testing shall be
done in accordance with 6.4.

Table 1 Accuracy of Pressure Gauge Reading at Decreasing Pressure
(Clause 5.17.1.3)

S| No. Pressure Gauge Reading Accuracy
1) ) (©)
i) 40 bar + 0 bar
- 5 bar
i) 100 bar + 10 bar
iii) 200 bar + 10 bar
iv) 300 bar + 10 bar
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5.17.2 Pressure Indicator, Pointer Type

The pressure indicator shall be provided with a blow
out release which protects the wearer against
injuries. The gauge window shall be made of a
material being non-splintering when breaking.
Testing shall be done in accordance with 6.4.

5.17.3 Pressure Indicator, Tactile Type

The indicator shall be secured against accidental
blow out. Testing shall be done in accordance with
6.4.

5.17.4 Electronic Pressure Indicator

If the pressure indicator is equipped with an
electrical energy source, it shall comply with the
class Ex ia 11C T4 in accordance with IS/IEC 60079-
11, or for mining industry, with class Ex ia I in
accordance with IS/IEC 60079-0. Testing shall be
done in accordance with IS/IEC 60079-11 and
IS/IEC 60079-0 at normal conditions as well as at —
30 °C and 60 °C. The measurement accuracy shall
be maintained when testing the device on
electromagnetic compatibility in accordance with IS
14700 (Part 6/Sec 2).

5.18 Warning Device
5.18.1 General

The information given by the warning device and
the pressure indicator (see 5.17) shall be
complementary in every case.

NOTE — Whatever technology is used the devices should
be designed in order to avoid a common mode fault unless
failure mode is fail to safe.

The apparatus shall have a suitable warning device
that operates when the pressure inside the cylinder
drops to a predetermined level to warn the wearer.
The warning device shall either be activated
automatically when the cylinder valve(s) is/are
opened or, if manually activated, it shall not be
possible to use the apparatus before the device is
activated.

The warning device shall activate at a pressure of 55
bar + 5 bar or at such higher pressure as will ensure
that at least 200 litres of air remain within the
cylinder. If an audible warning device is used, the
sound pressure level shall be at least 90 dB(A)
measured at the ear nearest to the device and the
frequency shall be between 2 000 Hz to 4 000 Hz.
The audio signal may be either continuous or
intermittent. When activated, the duration of the
warning at 90 dB(A) shall be at least 15 s for a
continuous signal and 60 s for an intermittent signal
and thereafter shall continue to sound down to 10
bar. After response of the warning device the wearer
shall be able to continue breathing without
difficulty. Testing shall be done in accordance with
6.4 and 6.8.

5.18.2 Pneumatic Warning Device

The air loss that might be caused by the warning
signal shall not exceed an average of 5 I/min from
response of signal to a pressure of 10 bar. The
warning device shall continue to operate in a
temperature range of 0 °C to 10 °C at a relative
humidity of 90 %. Testing shall be done in
accordance with 6.8.

5.18.3 Electronic Warning Device

Warning devices which operate electrically shall
comply with the class Ex ia 1IC T4 in accordance
with IS/IEC 60079-11, or for mining industry, with
class Ex ia I in accordance with IS/IEC 60079-0.
Testing shall be done in accordance with IS/IEC
60079-11 and IS/IEC 60079-0 at normal conditions
as well as at —30 °C and 60 °C. The measurement
accuracy shall be maintained when testing the
device on electromagnetic compatibility in
accordance with 1S 14700 (Part 6/Sec 2).

5.19 Flexible Hoses and Tubes
5.19.1 Resistance to Collapse

When tested as per 6.12, the air flow shall not be
reduced by more than 10 percent at the specified air
flow rate. There shall be no visible deformation
within 5 min after the completion of the test.

5.19.2 Medium Pressure Connecting Tube

Tubes to the demand valve (connections included)
shall withstand for at least 15 min twice the
operating pressure of pressure reducer safety valve
or at least 30 bar whichever is higher. Testing shall
be done as per 6.4.

5.20 Lung Governed Demand Valve
5.20.1 General

The air supply shall be such that a sinusoidal flow of
40 x 2.5 I/min can be maintained at pressures above
20 bar in the cylinder and a sinusoidal flow of 25 x
2 I/min can be maintained at cylinder pressure of 10
bar. Testing shall be done as per 6.13.

5.20.2 Apparatus without Positive Pressure

The negative pressure for opening the lung governed
demand valve shall be between 0.5 mbar and 3.5
mbar when tested using a continuous flow of 10
I/min from maximum filling pressure to 10 bar. A
self-opening of the demand valve at negative
pressures of less than 0.5 mbar shall not occur.
Testing shall be done in accordance with 6.4.

5.20.3 Apparatus with Positive Pressure

The lung governed demand valve for positive
pressure apparatus shall be fitted with a manual or
an automatic change-over switch. Testing shall be
done in accordance with 6.4.





5.20.4 Supplementary Air Supply

Apparatus without positive pressure shall be
provided with a manually operated means of
providing a supply of air at a flow rate of at least 60
I/min at all cylinder pressures above 50 bar. It is
optional to provide this device in apparatus with
positive pressure. Testing shall be done in
accordance with 6.4.

5.21 Breathing Resistance
5.21.1 Inhalation Resistance
5.21.1.1 Apparatus without positive pressure

a) The inhalation resistance of an apparatus
without full face mask fitted shall not
exceed 4.5 mbar at all cylinder pressures
from maximum filling pressure to 10 bar,
when tested at 25 x 2 I/min. Where a lung
governed demand valve is attached to a
full face mask, the negative pressure shall
not exceed 7 mbar; and

b) The inhalation resistance of an apparatus
without full face mask fitted shall not
exceed 10 mbar at all cylinder pressures
from maximum filling pressure to 20 bar,
when tested at 40 x 2.5 I/min.

Testing shall be done in accordance with 6.13.

5.21.1.2 Apparatus with positive pressure

The apparatus shall be designed such that positive
pressure is maintained in the cavity of the mask
adjacent to the face seal. The pressure shall be
positive but not exceed 5 mbar.

a) At a sinusoidal flow of 40 x 2.5 I/min this
requirement shall be met at all cylinder
pressures above 20 bar; and

b) At a sinusoidal flow of 25 x 2 I/min the
requirement shall be met down to a
cylinder pressure of 10 bar.

Testing shall be done in accordance with 6.13.
5.21.2 Exhalation Resistance
5.21.2.1 General

This requirement applies only to apparatus with
incorporated full face mask.

5.21.2.2 Apparatus without positive pressure

The exhalation resistance shall not exceed 3.0 mbar
when tested in accordance with 6.13.

5.21.2.3 Apparatus with positive pressure

The exhalation resistance shall not exceed 6 mbar at
a continuous flow of 10 I/min; 7 mbar at a sinusoidal

IS 10245 (Part 2) : 2023

flow of 25 x 2 I/min; and 10 mbar at a sinusoidal
flow of 40 x 2.5 I/min. Testing shall be done in
accordance with 6.13.

5.21.3 CO; Content of Inhaled Air

During the breathing resistance test as per 6.13, the
carbon dioxide content of the inhaled air (including
dead space effects) shall not exceed 1.5 percent (by
volume).

5.22 Static Pressure

For apparatus with positive pressure, the static
pressure in the mask cavity under conditions of
equilibrium shall not exceed 5 mbar. Testing shall
be done in accordance with 6.4.

5.23 Leak-Tightness
5.23.1 General

The assembled apparatus shall satisfy the following
requirements for leak-tightness, at both low and high
pressures. Any leakage of the full face mask (if
fitted) at the dummy head is prevented by sealing the
facepiece to the dummy head.

NOTE — These tests are not intended to simulate face fit
testing.

5.23.2 Low Pressure

The assembled apparatus without full face mask
fitted shall be tested for leak-tightness at a negative
and a positive pressure of 7.5 mbar. After the

pressure has stabilized the pressure change shall not
be greater than 0.3 mbar in 1 min. Testing shall be
done in accordance with 6.9.1.

5.23.3 High Pressure
5.23.3.1 Apparatus without positive pressure

When tested in accordance with 6.9.2, the pressure
change shall not be greater than 10 bar in 1 min.

5.23.3.2 Apparatus with positive pressure

When tested in accordance with 6.9.2, the pressure
change shall not be greater than 20 bar in 1 min.

6 TEST METHODS
6.1 Pre-Conditioning

The apparatus shall undergo the following pre-
conditioning cycle before carrying out the tests:

a) At (70« 3) °C in dry atmosphere for (72 £
3) h;

b) At (70 x 3) °C in wet atmosphere for (72 £
3) h; and

c) At (-30zx3)°Cindryatmosphere for (24 £
1) h.
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WARNING — The cylinders shall be filled not
more than 50 % of filling pressure during
conditioning.

6.2 General

For tests involving human subjects, any national
regulation related to examination of fitness of test
subject with regard to medical history or any other
factors shall be addressed.

Positive pressure apparatus shall be tested with
complete apparatus including full face mask. If not
specified otherwise, two apparatus shall be tested.

6.3 Testing Atmosphere and Tolerances

Except for temperature limits, values which are not
stated as maxima or minima shall be subject to a
tolerance of + 5 %. Unless specified otherwise, the
ambient conditions for testing shall be 27 °C £ 2 °C
and 65 percent + 5 percent relative humidity.

6.4 Visual Inspection

This test shall be carried out before other
performance tests. During visual inspection, the
apparatus shall be examined with respect to
manufacturer's instructions for maintenance, safety
data sheets, marking and other information supplied.
Dismantling and re-assembling of device may be
required. If no special measuring devices or
measuring methods are specified, commonly used
methods and devices should be applied.

6.5 Practical Performance

Practical performance test shall be performed with
two apparatus and four subjects. Two subjects shall
be used for walking test and the other two for work
simulation test.

6.5.1 Test Subjects

Breathing apparatus is tested by test subjects who
practise regularly with breathing apparatus and
whose medical history is known to be satisfactory.
They shall be medically examined immediately
before the tests and certified fit to undertake the test
procedure. Each subject is suitably clothed.

6.5.2 Medical Supervision

The tests shall be carried out under the supervision
of a registered medical practitioner.

6.5.3 Preparation of Apparatus to be Tested

The high pressure cylinder is purged with air before
being fully charged to the prescribed pressure. The
apparatus is assembled, the resistance to breathing is
measured (see 6.13) and the apparatus is tested for
leak tightness (see 6.9). If the apparatus satisfies the
requirements of breathing resistance (see 5.21) and
leak tightness (see 5.23), then only they are used.

The cylinder pressure at the start of the practical
performance test should correspond to the
prescribed filling pressure.

6.5.4 Test Procedure

6.5.4.1 All tests shall be carried out at normal room
temperature and test pressure and humidity shall be
recorded.

During the test, the apparatus will be subjectively
assessed by the wearer and the wearer’s comments
on the following points shall be recorded after the
test:

a) Harness comfort;

b) Security of fastenings and couplings;

c) Accessibility of controls and pressure gauge;
d) Clarity of vision on the visor of the facemask;
e) Supplementary supply (if fitted);

f) Speech transmission;

g) Audible warning device; and

h) Any other comments reported by the wearer
on request.

6.5.4.2 Walking test

Two subjects wearing the apparatus walk on a level
treadmill with full headroom at a regular rate of 6
km/h for a period equal to the working duration of
the apparatus or 30 min whichever is less. The test
has to be continuous without removing the
apparatus.

If the product is claimed to be suitable for use with
corrective lens interface, one test subject shall wear
corrective eyewear specified by the manufacturer
(uncorrected lenses may be used). The other test
subject shall not wear any corrective eyewear except
contact lenses.

If the product is not claimed to be suitable for use
with corrective lens interface, both test subjects shall
conduct the test without any corrective eyewear
except contact lenses.

If the audible warning device has not operated
during the 30 min test period, the cylinder pressure
shall be reduced manually to the audible warning
pressure range, to check the effectiveness of the
latter, which shall comply with the requirements of
5.18.

6.5.4.3 Work simulation test

The apparatus is tested under conditions which can
be expected during normal use using two test
subjects. During this test the following activities
shall be done to simulate the practical use of the
apparatus. The test shall be completed within a total
working time of 30 min.





The sequence of activities is at the discretion of the
test authority. The individual activities shall be
arranged so that sufficient time is left for the
measurements prescribed:

a)

b)

c)

Lift a box, which is positioned on the left
side of the test subject, off the floor and
place on a shelf which is positioned in front
of the test subject and at the same level as
the top of the subject’s head (0 + 0.1) m.
Release the box and wait approximately 10
s, then place box back on the floor at the
right side of the test subject. Start with the
box on the right and repeat the sequence
alternating between the left and right side
of the subject. Perform this sequence 10
times in total.

The box shall weigh (1.50 + 0.25) kg and
shall be not less than 200 mm and not
greater than 400 mm in height, width, or
depth;

Crawling on the level with headroom of
less than 0.75 m (total distance 100 m);

A hopper (1.50 + 0.05) m tall shall be
placed on the floor and filled with
chippings of wood or cork or similar with a
length of 10 mm to 30 mm. The hopper
shall have an open top and an opening at
the bottom to allow the contents to be
removed with a small shovel (see Fig. 1).

During the exercise, the wearer shall stoop
or kneel as preferred and partially fill a
container, such as a basket or bucket of
approximately 8 | capacity, with the
chippings. The wearer shall then stand and

d)

€)

f)
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empty the chippings from the container
back into the top of the hopper. This
activity shall be repeated approximately 2
times each min for 5 min;

A hopper (1.50 = 0.05) m tall shall be
placed on the floor and filled with
chippings of wood or cork or similar with a
length of 10 mm to 30 mm. The hopper
shall have an open top and an opening at
the bottom to allow the contents to be
removed with a small shovel (see Fig. 1).

During the exercise, the wearer shall stoop
or kneel as preferred and partially fill a
container, such as a basket or bucket of
approximately 8 | capacity, with the
chippings. The wearer shall then stand and
empty the chippings from the container
back into the top of the hopper. This
activity shall be repeated approximately 2
times each min for 5 min;

Roll a metal or plastic drum along a level
floor. The drum shall contain dry sand or
an equivalent inert substance such that the
drum has a total mass of (15 + 2) kg. At
least one hand shall be in contact with the
drum at all times. The drum shall be
between 450 mm and 600 mm in diameter
and 800 mm to 900 mm high. Perform the
activity for 3 min;

Climb continuously up and down a
staircase of at least four steps of height
(190 + 15) mm. The subject shall ascend a
total of 20 steps and shall face the direction
of travel during both the ascent and
descent. It is permitted to use a handrail;
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FIG. 1 BASKET AND HOPPER WITH CHIPPINGS

Crawling through a narrow section (4 m
long) which is so low that the test subject
has to doff the apparatus and push it in front
of him or pull it behind him while still
breathing from the apparatus;

Clarity of vision — The test subject shall
read a sign consisting of five random black
letters 150 mm in height on a white
background at a distance of 6 m in a
normally illuminated room. The test
subject shall correctly identify all five
letters. If the test subject cannot identify all
five letters, the test subject shall comment
on the reasons for failure, for example.
distortion or fogging. Perform the activity
within 2 min; and

Communication performance (hearing and
speech) — Two test subjects shall wear the
same RPD type and stand at a distance of
(2 £ 05) m in an environmental
background level of 65 dBA to 70 dBA.

The test officer shall write down the
numbers “1” to “20” in random order and
pass the list to the first test subject. The first
test subject shall call out the numbers in the
given order. A second test subject shall be
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able to understand the numbers called out
by the first test subject and write them
down.

This test shall be continuous, without removal of the
apparatus, for an initial period of approximately 15
min after which the test subject shall have a rest
period of 5 min during which he can be medically
assessed and allows for time to change the cylinder
if the testing officer considers that there may be
insufficient air to complete the test. The second
section of the test shall then be continued to
complete a working time of 30 min. If the exercises
have been completed within less than 30 min the
remaining time is to be used by the subject to walk
at 6 km/h.

If the product is claimed to be suitable for use with
corrective lens interface, then one test subject shall
wear corrective eyewear specified by the
manufacturer (uncorrected lenses may be used) and
the other test subject shall not wear any corrective
eyewear except contact lenses.

If the product is not claimed to be suitable for use
with corrective lens interface, both test subjects shall
conduct the test without any corrective eyewear
except contact lenses.





6.6 Resistance to Temperature and Flammability
6.6.1 Tests with Breathing Machine
6.6.1.1 Tests at low temperature

The apparatus including the cylinder(s) and full face
mask shall be cooled in an ambient temperature of
(-30 £ 3) °C for (4 £ 1) h. In the case of wrapped
composite cylinders the time shall be at least 12 h.

Subsequently, the apparatus is taken out of the
cooling chamber, mounted on the RPD torso and
headform specified in IS 17274 (Part 5), connected
to a breathing machine operated at 25 x 2 I/min and
shall be tested in accordance with Method 2 of IS
17274 (Part 2). The breathing machine shall be
operated until the compressed air supply is
exhausted (20 bar). Thereafter the empty cylinder(s)
are replaced with fully charged cylinder(s)
previously stored at room temperature and the
breathing machine shall be operated until the
compressed air is exhausted.

6.6.1.2 Tests at high temperature

The apparatus including cylinder(s) (filling
pressure:100 bar) and full face mask is stored in a
chamber at a temperature of (60 £ 3) °C and a
relative humidity of not more than 50 % for (4 + 1)
h. In the case of wrapped composite cylinders the
time shall be at least 12 h.

Subsequently, the apparatus is taken out of the
chamber, mounted on the RPD torso and headform
specified in IS 17274 (Part 5), connected to a
breathing machine operated at 25 x 2 I/min and shall
be tested in accordance with Method 2 of IS 17274
(Part 2). The breathing machine shall be operated
until the compressed air supply is exhausted (20
bar).

6.6.1.3 Flame engulfment

One apparatus shall be tested for flame engulfment.
The breathing machine shall be set to operate at a
rate of 25 x 2 I/min. The apparatus mounted on the
test manikin shall be placed in an oven which has
been pre-heated to (90 £ 5) °C. After the oven door
is closed and the temperature recovers to
(90 £ 5) °C, the apparatus shall be exposed to the
conditions for (15 £ 1) min.

The test oven recovery time shall not exceed 1 min.
At the completion of the (15 + 1) min exposure, the
apparatus mounted on the test manikin shall be
moved out of the oven and tested for flame
engulfment according to 6.2.5 of IS 17274 (Part 10).

6.6.2 Practical Performance at Low Temperature
6.6.2.1 Test at low temperature

Two ready for use apparatus sets shall be kept in a
chamber at (-30 + 3) °C for (4 £ 1) h. Thereafter, two
warmly clothed subjects shall don the cooled
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apparatus in a cold chamber set at an ambient
temperature of (—15 £ 3) °C and perform work. The
test is continuous without removal of the apparatus
over a period of 30 min or at least until the warning
device starts to operate.

The work shall be equally divided between:

a) walking and crawling slowly as per 6.5.4.3;
and

b) carrying and building with wooden blocks or
similar as per 6.5.4.3.

At the end of the test, the resistance to breathing
shall be measured by mounting the apparatus on the
RPD torso and head form specified in 1S 17274 (Part
5), connecting to a breathing machine operated at 25
X 2 I/min and using Method 2 of IS 17274 (Part 2) to
determine whether there is any obstruction, and the
apparatus is examined for malfunction due to the
low temperature.

6.6.2.2 Test at low temperature after storage at
room temperature

Two ready for use apparatus sets shall be kept at
room temperature of (27 £ 2) °C for (4 £ 1) h.
Thereafter, two warmly clothed subjects shall don
the apparatus and enter a cold chamber set at an
ambient temperature of (- 6 £ 2) °C and perform
work. The test is continuous without removal of the
apparatus over a period of 30 min or at least until the
warning device starts to operate.

The work shall be equally divided between:

a) walking and crawling slowly as per 6.5.4.3;
and

b) carrying and building with wooden blocks or
similar as per 6.5.4.3.

At the end of the test, the resistance to breathing
shall be measured by mounting the apparatus on the
RPD torso and head form specified in IS 17274 (Part
5), connecting to a breathing machine operated at 25
X 2 I/min and using Method 2 of IS 17274 (Part 2) to
determine whether there is any obstruction, and the
apparatus is examined for malfunction due to the
low temperature.

6.7 Pressure Reducer

The apparatus along with full face mask is mounted
on the RPD torso and head form specified in IS
17274 (Part 5) and connected to a breathing machine
operated at 25 x 2 I/min.

6.7.1 Apparatus with a Pressure Reducer Relief
Valve

With the breathing machine not operating, a suitable
flow measuring device is connected to the outlet of
the relief valve and air is supplied to the medium
pressure side of the pressure reducer. The air supply
pressure is gradually increased until a flow of
400 I/min passes through the relief valve.
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Maintainingthis condition the breathing machine is
started and the breathing resistance is measured as
per 6.13 at the appropriate pressure sample point.

6.7.2 Apparatus without a Pressure Reducer Relief
Valve

The outlet of the demand valve is connected to a
suitable flow measuring device. Air is supplied to
the medium pressure side of the pressure reducer
and the air supply pressure is gradually increased.
The medium pressure required to create a
continuous flow of 400 I/min through the demand
valve is recorded. Under these conditions, the
breathing machine is started and the breathing
resistance of the complete apparatus including full
face mask is measured as per 6.13 at the appropriate
pressure sample point.

6.8 Warning Device

The performance of the warning device is measured
using a breathing machine set at 25 x 2 I/min. To test
the warning device at temperatures between 0 °C
and 10 °C, air shall be passed through the apparatus
in a climatic test chamber using a breathing machine
outside the climatic chamber at room temperature.
During the test the environment of the apparatus
shall have a temperature of (3 + 1) °C and a relative
humidity of > 90 %. Every 5 min, water shall be
sprayed on for 3 s directed at the warning device
from a distance of 200 mm.

6.9 Leak-tightness
6.9.1 Low Pressure Test

The apparatus is tested with the cylinder(s) closed
and with the demand valve connected to a device
which will create a negative and a positive pressure
of 7.5 mbar and also to a manometer.

NOTE — It may be necessary to seal the warning device
during the negative pressure test.

6.9.2 High Pressure Test

The apparatus with fully charged cylinder(s) shall be
assembled according to the manufacturers’
instructions. The full face mask shall be completely
sealed using a RPD head form. The cylinder valve is
opened and when the apparatus is completely
pressurized the cylinder valve(s) is (are) closed and
the pressure drop is measured by observing the
pressure gauge of the apparatus.
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6.10 Water Immersion

The RPD head form is connected to a breathing
machine by a flexible hose. The full face mask of the
apparatus is fitted to the RPD head form.

The test is conducted with the breathing machine
operated at 25 x 2 I/min. The complete apparatus as
worn is immersed in water to a depth of between
0.25 m and 0.80 m for a period of not less than 3 and
not more than 5 full breathing cycles. A series of
tests is carried out with the apparatus immersed and
with the RPD head form in two orientations, which
represent respectively the maximum and minimum
differential pressures between the lung governed
demand valve and the exhalation valve. The
apparatus and head form are removed from the water
after each test at each orientation.

Measurements of breathing resistance shall be made
at the appropriate pressure sample points using a
precision gauge. The breathing resistance is
recorded prior to and immediately after each
immersion. The presence of water in the full face
mask after the test does not constitute a reason for
failure and any water present may be removed prior
to measurement of breathing resistance.

6.11 Strength of Connections

Connections of the breathing hose (if fitted) to the
full face mask connector and to the demand valve or
between the full face mask connector and the
demand valve shall be tested as per 6.10 of IS 17274
(Part 6) using an axial pull force of 250 N.

6.12 Resistance to Collapse of Breathing Hose

Resistance of breathing hoses against compressive
load shall be tested as per 6.2 of IS 17274 (Part 6).

6.13 Breathing Resistance

For testing breathing resistance (both inhalation and
exhalation resistance), the apparatus (with or
without positive pressure) is to be mounted on a
RPD torso and head form as specified in IS 17274
(Part 5), connected to a breathing machine and to be
tested in accordance with Method 2 of IS 17274
(Part 2).

7 TESTING SCHEDULE

Table 2 provides list of tests along clause no.,
requirement  clause  no., pre-conditioning
requirement, and sample size.





IS 10245 (Part 2) : 2023

Table 2 Testing Schedule

(Clause 7)
SI No. Test Title Test Method Requirement Pre-conditioning Sample size
Clause Clause as per 6.1
1) ) @) (4) ©) (6)
j) Visual Inspection 6.4 5.3,5.4.1,5.4.3, Yes All
5.5,5.6,5.8.1,
5.8.2,5.8.5,5.13,
5.14,5.15.2,5.15.3,
5.16.1,5.17.1,
5.17.1.1,5.17.1.2,
5.17.1.3,5.17.1.4,
5.17.2,5.17.3,
5.18.1, 5.19.2,
5.20.2, 5.20.3,
5.20.4,5.22, A-
2.1.3,A-2.1.4, A-
2.3,B-2.4
i) Cleaning and 55 55 Yes 2
Disinfection
iii) Practical performance 6.5 5.3,5.4.1,5.4.3, Yes 2
5.5,5.8.1,5.8.2,
5.10, 5.11, 5.15.2,
5.15.3,5.17.1, A-
2.1.1, A-2.3,B-2,
B-2.1, B-2.3, B-2.4
iv) Temperature test with 6.6.1.1 5.12.1.2 Yes 2
breathing machine at
low temperature
V) Temperature test with 6.6.1.2 512.1.3 Yes 2
breathing machine at
high temperature
Vi) Flame engulfment 6.6.1.3 5.12.2.2 Yes 1
vii) Flammability 51221 51221 Yes 2
viii)  Practical performance at 6.6.2 511 Yes 2
low temperature
iX) Pressure reducer 6.7 5.16.2,5.16.3 Yes 2
X) Warning device 6.8 5.18.1,5.18.2, B- Yes 2
2.4
Xi) Leak-tightness 6.9 5.23.2,5.23.3 Yes 2
Xii) Water Immersion 6.10 5.7 No 2
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Test Method

Requirement Pre-conditioning

SI No. Test Title Clause Clause as per 6.1 Sample size
o)) ) @) (4) () (6)
xiii) ~ Strength of Connections 6.11 5.8.3, A-2.1.2 Yes 2
Xiv)  Resistance to collapse of 6.12 5.19.1 Yes 2
breathing hose
XV) Breathing resistance 6.13 5.20.1,5.21, A-2.2, Yes 2
B-2.2,

Minimum number of samples needed: 2(CD) + 2(WI) + 1(FE) + 2(F) + 2(All other tests) =9

where,
CD = cleaning and disinfection
WI = water immersion
FE = flame engulfment

F = flammability

8 INFORMATION SUPPLIED BY THE
MANUFACTURER

Breathing apparatus manufactured in compliance
with this standard shall be accompanied by
operating instructions, in one or more national
official languages, for maintenance and use which
shall include where appropriate:

a) Application and limitation;

b) Nominal working duration;

c) Guidance on donning and fitting of
facepiece, and adjustment of face seal
where required,;

d) Checks prior to use;

e) Maintenance — shall include periodic
inspection and testing of cylinder(s);

f)  Storage conditions of the apparatus;

g) Information on spare parts (if needed);

h) The air supplied to the respiratory interface
by the cylinders shall meet the
requirements of breathable air specified by
national regulatory agency;

j)  Explanation of markings on the apparatus;
and

k) Any other information deemed necessary
by the manufacturer.

9 MARKING

9.1 Breathing  apparatus ~ manufactured in
compliance with this standard shall be marked
with the following particulars:
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a)
b)
c)
d)
e)
f)

9)

h)

k)

Name, trade-mark or other means of
identification of the
manufacturer/supplier/importer;
Model no. and serial no. of the device;
Size of full face mask (if more than one size
is available);
Year and month of manufacture;
Where the apparatus meets temperature
requirements outside those specified in
5.12.1.1, it shall be marked with the range;
Where the apparatus meets the
requirements of 5.12.2.2 the full face mask
shall be marked with "cl 3+";
Where the recommendations of Annex C
have been adopted, the demand valve shall
be marked with "A";
Where the reliable performance of parts
may be affected by ageing, means of
identifying the date (at least the year) of
manufacture shall be given;
Sub-assemblies and components with
considerable bearing on safety shall be
marked so that they can be identified. If
sub-assemblies with considerable bearing
on safety are too small to be marked, the
information shall be given in the
information supplied by the manufacturer;
and

The pressure reducer shall be durably
marked with a serial number. The marking
shall be such that the year of production





can be ascertained. In addition, provision
shall be made to mark the date (year and
month) and test marks of the last testing
performed.

9.2The markings shall be as clearly visible and as
durable as possible.
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9.3 BIS Certification Marking

The product(s) conforming to the requirements of
this standard may be certified as per the conformity
assessment schemes under the provisions of the
Bureau of Indian Standards Act, 2016 and the Rules
and Regulations framed thereunder, and the
products may be marked with the Standard Mark.

ANNEX A
(Clause 5.1)

SECOND MEDIUM PRESSURE CONNECTOR

A-1 GENERAL
A-1.1 Outlet Connector

A second medium pressure outlet connector is used
for the supply of air to a second person for the
purposes of rescue.

A-1.2 Inlet Connector

A second medium pressure inlet connector is used
for the supply of air from an alternative medium
pressure air source.

A-1.3 Combined Connector

A second medium pressure combined connector is
used for the supply of air to a second person as in A-
1.1 and for the supply of air from an alternative air
source as is in A-1.2.

A-2 REQUIREMENTS
A-2.1 General

A-2.1.1 The connector shall be arranged such that
the wearer of the self-contained open-circuit
breathing apparatus can operate (connect and
disconnect) it without assistance or doffing the
apparatus. Testing shall be done in accordance with
6.5.

A-2.1.2 The connector shall be attached such that in
connected position, the proper use of the apparatus
shall not be impaired if a pull of 250 N is applied.
Testing shall be done in accordance with 6.11.

A-2.1.3 When disconnected, the connector shall be
self-sealing. Testing shall be done in accordance
with 6.4.

A-2.1.4 When not in use the connector shall be
protected from contamination. Testing shall be done
in accordance with 6.4.

A-2.2 Outlet Connector

A-2.2.1 The breathing resistance requirements as
per this standard (see 5.21) shall be met by the self-
contained open-circuit breathing apparatus whilst a
constant flow of 110 I/min is taken out of the
connector. Testing shall be done in accordance
with 6.13.
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A-2.2.2 Where the manufacturer has defined a
compatible rescue device, the breathing resistance
requirement as per this standard (see 5.21) shall be
met by the self-contained open-circuit breathing
apparatus whilst a sinusoidal flow of 25 x 2 I/min is
taken out of the connector. Only compatible rescue
devices shall be used. Testing shall be done in
accordance with 6.13.

A-2.3 Inlet Connector

When the connector is used for an alternative source
of medium pressure air, the cylinder(s) of the self-
contained open-circuit breathing apparatus shall be
excluded either by an automatic switch valve or by
a manual operation. Testing shall be done in
accordance with 6.4 and 6.5.

A-3 INFORMATION SUPPLIED BY THE
MANUFACTURER

A-3.1 The manufacturer shall specify those auxiliary
devices which may be used in conjunction with the
self-contained open-circuit breathing apparatus.

A-3.2 When using the connector as inlet connector
for an alternative source of medium pressure air (for
example. compressed air line breathing apparatus)
the manufacturer shall specify the compatible
maximum and minimum medium pressure value of
the alternative source to be connected. Reference
shall be made as to how the air supply from
cylinder(s) of the self-contained open-circuit
breathing apparatus shall be closed off, to avoid loss
of air from these cylinder(s). The user shall be given
a warning that the detailed procedure described in
the information supplied by the manufacturer shall
be followed in order to avoid exposure to higher
risks (for example. air loss).

A-3.3 All necessary information to allow planning
of any intervention shall be given. The user shall be
given a warning when using the outlet connector for
rescue purposes about the reduced duration of use
resulting from the increased consumption of
breathing air by the person being rescued.
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ANNEX B
(Clause 5.1)

AMBIENT AIR BYPASS DEVICE

B-1 GENERAL

An ambient air bypass device is used for the supply
of breathable ambient air to the wearer of a self-
contained open-circuit breathing apparatus before
entering and after leaving irrespirable atmospheres.

B-2 REQUIREMENTS

The ambient air bypass device shall be arranged
such that the wearer of the self-contained open-
circuit breathing apparatus can operate it with the
apparatus pressurised, without assistance and
readily distinguish it by touch from any other
component. Testing shall be done in accordance
with 6.5.

B-2.1 If the ambient air bypass device is in open
mode no significant air loss shall occur from the
demand valve of the self-contained open-circuit
breathing apparatus, that is pressure change shall not
exceed 20 bar in 1 min. Testing shall be done in
accordance with 6.5.

B-2.2 With the ambient air bypass device in open
mode the inhalation resistance of the apparatus shall
not exceed 7 mbar when tested according to 6.13.

B-2.3 It shall not be possible to inadvertently open
the ambient air bypass device during use of the

apparatus or by contact with another object. Testing
shall be done in accordance with 6.5.

B-2.4 The device shall be fitted with a warning
facility that actively draws the attention of the
wearer to the fact that the ambient air bypass device
is in open mode.

If an acoustic warning device is used the sound
pressure level shall be at least 90 dB(A) measured at
the ear nearest to the warning device. This warning
shall be distinguishable from any other warning
fitted to the apparatus. Testing shall be done in
accordance with 6.8 but with a breathing rate of 20
X 1.5 I/min.

If alternative warning devices are used testing shall
be done in accordance with 6.4 and 6.5.

B-3 INFORMATION SUPPLIED BY THE
MANUFACTURER

Information supplied by the manufacturer shall
provide full details of the operation and shall include
a warning that incorrect use of the ambient air
bypass device or failure to close it will negate the
protection afforded by the apparatus.

Warning shall be given that the correct closing mode
of the ambient air bypass device is checked prior to
entering the irrespirable atmosphere.

ANNEX C
(Clause 5.8.4)

REQUIREMENTS FOR STATIC AND DYNAMIC PRESSURE FOR APPARATUS WITH THREAD
CONNECTOR IN ACCORDANCE WITH ANNEX D

C-1 GENERAL

This annex is provided for apparatus with thread
connectors according to Annex D which may be
inadvertently connected to an existing full face mask
with Annex D thread connector. In the event of
inadvertent coupling of such full face masks to the
apparatus as per this standard, these additional
clauses are recommended to ensure safe
compatibility.

This annex does not imply that apparatus and full
face masks which have not been tested and approved
as complete apparatus may be used.

C-2 STATIC PRESSURE

The lung governed demand valve of apparatus
designed with a connector according to Annex D
shall maintain a static pressure of < 3.9 mbar in the
positive pressure mode.
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For testing, the lung governed demand valve shall be
fitted with a cap that can be ventilated and has a port
for measuring the pressure using a precision
manometer. An air flow of 5 I/min shall be released
for a short time. The static pressure shall be
measured after the ventilation is shut off.

C-3 DYNAMIC PRESSURE

A positive pressure shall be maintained when the
apparatus is tested with a breathing machine
operating at 40 x 2.5 I/min at all cylinder pressures
above 20 bar. During the inhalation phase the
positive pressure shall not exceed 4.2 mbar.

C-4 EXHALATION VALVE

If the lung governed demand valve has an exhalation
valve the opening pressure of this exhalation valve
shall be at least 4.2 mbar measured at a continuous
flow of 10 I/min.
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C-5 TESTING OF DYNAMIC PRESSURE A breathing machine delivering sinusoidal flow
For testing, a test rig as shown schematically in Fig shall be used. Th_e_pressure sh_al_l be measured at the
2 is used ' ' port near the orifice. _The orlflce_ module shall be

' designed to have a resistance to airflow of 3.5 mbar

at a continuous flow of 300 I/min.

|-ES}|
|
I
|
.
I.-
|
[
|

Key

1 M 45 x 3 threaded connector
2 onfice module

2.1 orifice

2.2 measuring point

3 exhalation valve

4 breathing machine connector

FIG. 2 SCHEME OF A TEST RIG FOR DYNAMIC PRESSURE
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D-1 GENERAL

ANNEX

D

(Clause 5.8.4)

This annex specifies thread connection, M 45 x 3,
which may optionally be used for facepieces for

positive pressure breathing apparatus.

D-2 DIMENSIONS, DESIGNATION

D-2.1 The dimensions shall be as shown in Fig. 3 to

Thread
KD 5 from end

Fig. 7. The connections may not correspond to the
pictorial details of Fig. 3 to Fig. 7.

D-2.2 Thread connections with an external thread
(code PA) on equipment shall be as shown in Fig. 3
and Fig. 4. For single duct systems (see Fig. 3) the
code shall be PAA and for dual duct systems (see
Fig. 4) the code shall be PAB.

to start maximum

-

7

|

JATRIRIY

AR AT

+0.5

@41 0

=— @27 max. —=

gy

*) Full thread

|

f———— M45 x 3 - g8

2

i

—— 7 max

12 min. *)

13 min. —=

|——

All dimensions in millimetres

FIG. 3 THREAD CONNECTIONS WITH EXTERNAL THREAD FOR SINGLE DUCT SYSTEMS
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Thread to start maximum

AN, 0.5 from end
E CITIIIIID
AT AN
v
/ r T
? . ol 2
% 27T o co T
) _ _ _ = . +‘r T_ o™
= o & = ]
g = = = g
x |
Irn ——————————
1 e e gt
E [ iy
; . ~=— 2max.
1= 12min. *) j=—
=—13min. —=—

*) Full thread
All dimensions in millimetres

FIG. 4 THREAD CONNECTIONS WITH EXTERNAL THREAD FOR DUAL DUCT SYSTEMS

D-2.3 Thread connections with internal thread (code PIA and for dual duct systems (see Fig. 6) the code
PI) on facepiece shall be as shown in Fig. 5 and Fig. shall be PIB.
6. For single duct systems (see Fig. 5) the code shall

be D-2.4 Gasket shall be as shown in Fig. 7.
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[~ Gasket
f
7 /@
i ql' i
T |
X |

@45.5
~——M45 x 3 - TH —=

zzzzz

52
x5 nd

(@) (b)
Detail X (left to the choice of the manufacturer)

All dimensions in millimetres

FI1G. 5 THREAD CONNECTIONS WITH INTERNAL THREAD FOR SINGLE DUCT SYSTEMS
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F1G. 6 THREAD CONNECTIONS WITH INTERNAL THREAD FOR DUAL DUCT SYSTEMS
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(code DPI)
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All dimensions in millimetres

FIG. 7 GASKET
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ANNEX E
(Foreword)

COMMITTEE COMPOSITION
Occupational Safety and Health Sectional Committee, CHD 08

Organization

National Safety Council, Navi Mumbai

3M India Limited, Bengaluru

Atomic Energy Regulatory Board, Mumbai

Bhabha Atomic Research Centre, Mumbai

CSIR - Central Institute for Mining and Fuel Research, Dhanbad
CSIR - Central Leather Research Institute, Chennai

CSIR - Indian Institute of Toxicology Research, Lucknow

Centre for Fire and Explosive Environment Safety, Defence
Institute of Fire Research, Delhi

Coal India Limited, Kolkata

Confederation of Indian Industry, New Delhi

Consumer Education and Research Centre, Ahmedabad

Defence Research Development Organization, Ministry of
Defence, New Delhi

Department of Space, Bengaluru

Directorate General Factory Advice Service and Labour
Institutes, Mumbai

Directorate General of Mines Safety, Dhanbad

Directorate of Standardisation, Ministry of Defence,
DTE of Standardization Government, New Delhi

Draeger India Pvt. Ltd, Mumbai
ICMR - National Institute of Occupational Health, Ahmedabad
Intech Safety Private Limited, Kolkata

Joseph Leslie Dynamics Manufacturer Private Limited,

Nehru Place, New Delhi

Karam Industries, Noida
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SHRI LALIT R. GABHANE (Chairperson)

SHRI GIRIDHAR M.
SHRI SALEEM BASHA (Alternate 1)
SHRI MANISH DEV NAUTIYAL (Alternate I1)

SHRI DIPTENDU DAS
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SHRI PAVAN KUMAR PATEL (Alternate I1)

SHRI G NAGARAIU
SHRI PRAVEEN DUBEY (Alternate)

DR J. K. PANDEY
SHRI M. SURIANARAYANAN

DR D. K. PATEL
DR SHEELENDRA PRATAP SINGH (Alternate)

DR ARTI BHATT
DR S. MARRY CELIN (Alternate)

SHRI SANJAY KUMAR SHRIVASTAVA
SHRI BIKRAM DAs (Alternate)

SHRI SHIKHAR JAIN
SHRIMARI ANJALI (Alternate)

SHRIMAR DOLLY A. JANI
SHRIMAR ANINDITA MEHTA (Alternate)

SHRI AMIT PASI
SHRI AJAY KUMAR SHAW (Alternate)

SHRI T. SUBHANATHAN
SHRI R. MANOJ (Alternate)

SHRI'H. M BHANDARI
SHRI AMIT GOLA (Alternate)

SHRI SAIFULLAH ANSARI
SHRI'A. RAJESHWAR RAO (Alternate)

GP CAPT M. K. PANI

SHRI HIRENDRA CHATTERJEE
DR B. RAVICHANDRAN

SHRI SUBRATA MUKHERJEE
SHRI GAUTAM BANERIEE (Alternate)

SHRI DEAN LESLIE RoY
SHRI CYRIL PEREIRA (Alternate)

SHRI RAJESH NIGAM
SHRI MOHAMMAD (Alternate)
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Larsen and Toubro Limited, Mumbai

Ministry of Labour and Employment, New Delhi

Ministry of Home Affairs, New Delhi

National Safety Council, Navi Mumbai

Northern India Textile Research Association, Ghaziabad

Nuclear Power Corporation of India Limited, Mumbai

Oil Industry Safety Directorate, Noida

Petroleum and Explosives Safety Organisation, Nagpur

Quality Council of India, New Delhi

Reliance India Limited, Mumbai

Safety Appliances Manufacturer's Association, Mumbai

Unicare Emergency Equipment Private Limited, Mumbai

Venus Safety and Health Private Limited, Navi Mumbai

In Personal Capacity

BIS Directorate General

Member Secretary
PuJa PRIYA

SHRI P. V. BALARAMAKRISHNA

SHRIB. N. JHA
SHRI G. P. NIUALINGAPPA (Alternate)

SHRI D.K. SHAMI

SHRI'A. Y. SUNDKAR
SHRI K. D. PATIL (Alternate)

DR M. S. PARMAR
SHRIMATI SHWETA SAXENA (Alternate)

SHRI ALOK VARSHNEY
SHRI M. U. VINCY (Alternate)

SHRI DEVENDRA M MAHAJAN

SHRI P. KUMAR
DR YOGESH KHARE (Alternate)

SHRI'A. K. BAHL
SHRI ABHAY PATHAK (Alternate)

DR PRASAD TIPNIS
SHRI NEERAJ SHARMA (Alternate)

SHRI DEVANG MEHTA
SHRIMATI NEHA NAIK (Alternate)

SHRI CLINT LESLIE PEREIRA
SHRI SHIRISH SATHE (Alternate 1)
SHRI RAJASEKHARAN M. K. (Alternate 1)

SHRI HARSHAL PATIL
SHRI SANJEEV MINHAS (Alternate)

SHRI S. D. BHARAMBE

SHRI A. K. LAL, SCIENTIST ‘F’/SENIOR DIRECTOR
AND HEAD (CHEMICAL) [REPRESENTING DIRECTOR
GENERAL (Ex-officio)]

SCIENTIST ‘C’/DEPUTY DIRECTOR

(CHEMICAL), BIS
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MINUTES 



Joint Meeting: Panel 6 & Working Group 1 to Review Pending CHD 08 Documents

Date/Day/Time:             21st May 2024, Tuesady, 10 : 30 AM

Venue			    Virtual Meeting (through WEBEX)

Convener:                       Dr M. Surianarayanan, CLRI (Convener)

Member Secretary:       Sushant Kumar, Scientist-C, BIS 

Email ID:                        chd8@bis.org.in



MEMBER PRESENT



1. Dr. J. K. Pandey, CSIR - Central Institute for Mining and Fuel Research, Dhanbad

2. Shri Rishi Raj Arya, 3M

3. Shri Bidhyut Chetia, 3M

4. Shri Harshal Patil, Venus Safety and Health Private Limited, Navi Mumbai

5. Shri Ravindra Shinde, Venus Safety and Health Private Limited, Navi Mumbai

6. Shri Samit Chaudhari, Honeywell

7. Shri Ganesan Murugesan, Draeger India Pvt. Ltd, Mumbai

8. Shri Debanjan Saha, Joseph Leslie Dynamics Manufacturer Private Limited

9. Shri Srinivas Shreedas, Joseph Leslie Dynamics Manufacturer Private Limited



ITEM 0 WELCOME AND INTRODUCTORY REMARKS

0.1 Welcome by Member Secretary, CHD 08

Member secretary extended a warm welcome to the Convener and members to the joint meeting of panel 6 and working group 1 and thanked them for joining the meeting and sought their contribution in the deliberations.

0.2 Opening Remarks by the Convener 

Dr. J. K. Pandey, (Convener) of CHD 8: WG 1, welcomed all the members present in the meeting and thanked them for joining over video conferencing.

ITEM 1 SCOPE AND COMPOSITION OF CHD 08: P6

1.1 The Panel noted the scope.

1.2 The Panel noted the present composition of CHD 08 Panel 6 and WG 1 



ITEM 3 ISSUES ARISING OUT OF 25th MEETING of CHD 08



3.1 Revision of IS 9167 : 1979 Specification for ear protectors



The Committee has reviewed the comments received on the WC draft of IS 9167 and has reached a decision. It has been determined that Panel 6 will be responsible for resolving the comments received on IS 9167. Following the resolution of comments by Panel 6, the BIS Secretariat will prepare the final draft and submit it for printing after obtaining approval from the chairperson.



Panel deliberated on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. Further, it was decided to incorporate the panel’s recommendations in the document and the document will be send for printing.







3.2 Guide for selection of PPE for waste handling

The Committee had requested SAMA for the draft and BIS secretariat to circulate it as P-draft for 1 month. If comments are received on the P-draft, they will be discussed in SC 1; if no comments are received, the document will be sent for 1 month into wide circulation.

The committee in the last meeting noted that working draft has been received from panel 6 and it was decided to convene Panel 6 meeting to finalize the P draft. 

The panel reviewed the draft and found that the draft is not as per Indian standard format. The panel decided that Shri Samit Chaudhary, Honeywell will prepare the draft and submit to BIS Secretariat.









3.3 IS 8519:1977 Guide for selection of industrial safety equipment for body protection

The committee in the last meeting had decided that the draft received from SAMA will be discussed in Panel 6 for final discussion and after that the draft will be circulated as WC draft for 60 days after taking approval from the chairperson. The revision would be taken on priority II basis.

Accordingly, BIS Secretariat prepared the WC draft of IS 8519 and send it for wide circulation on 21-01-2024.  Comments have been received on draft from Dr. D. K. Patel. 

The Committee has reviewed the comments received on the WC draft of IS 8519 and has reached a decision. It has been determined that Panel 6 will be responsible for resolving the comments received on IS 8519. Following the resolution of comments by Panel 6, the BIS Secretariat will prepare the final draft and submit it for printing after obtaining approval from the chairperson.

Panel deliberated on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. Further, it was decided to incorporate the panel’s recommendations in the document and the document will be send for printing.







3.4 IS 10245 : Part 3 : 1999  Breathing apparatus: Part 3 fresh air hose and compressed air line breathing apparatus - Specification (First Revision)

The Committee has reviewed the comments received on the WC draft of IS  10245 (Part 3) and has reached a decision. It has been determined that WG 1 will be responsible for resolving the comments received on IS  10245 (Part 3). Following the resolution of comments by WG 1, the BIS Secretariat will prepare the final draft and submit it for printing after obtaining approval from the chairperson.

Panel deliberated on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. Further, it was decided to incorporate the panel’s recommendations in the document and the document will be send for printing.







3.5 Comment received on IS 10245 (Part 2): 2023 Respiratory Protective Devices-Specification Part 2 Self-Contained Open Circuit Breathing Apparatus (Second Revision)

CMD Department of BIS has offered some comments on the published standard of IS 10245 (Part 2): 2023. The same are attached here along with the soft copy of standard.

The Committee has reviewed the comments received on the IS  10245 (Part 2) and has reached a decision. It has been determined that WG 1 will be responsible for resolving the comments received on IS  10245 (Part 2). Following the resolution of comments by WG 1, the BIS Secretariat will prepare draft amendment as per working group recommendation and send it for wide circulation for a period of 60 days.

Panel deliberated on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. Further, it was decided to issue an Amendment as per Panel’s recommendation and send it for wide circulation for a period of 60 days..







3.6 IS 10224:1982 Ergonomic principles in the design of work systems

The Committee allocated the standard to Shri Vinod Sant, SAMA for review. The review was been received from Shri V B Sant. The review and justification of the same is attached below;







[bookmark: _MON_1744111273]

The committee deliberated on the review provided by Shri V B Sant and decided to request Shri V B Sant to form a panel of experts that can recommend whether ISO 6385: 2016 can be adopted in toto or it needs to be modified. Shri Vinod Sant informed the he is no longer associated with SAMA and requested to remove him for CHD 8 Committee.

The committee in the last meeting had deliberated that the SAMA should nominate one member who will be responsible for revision of this standard. The committee also decided to convene one meeting with SAMA to review the work assigned to its members.

The Panel reviewed the assessment submitted by Shri V. B. Sant, wherein the recommendation to implement ISO 6385:2016 was made. Unanimously, the panel concurred with this suggestion and resolved to adopt ISO 6385. Additionally, it was agreed that ISO 6385 would be distributed among panel members for a duration of one week. In the absence of any comments within this timeframe Member secretary will prepare the National forward of it and send it for wide circulation of a period of 60 days.







3.7 IS 14166 : 1994 Respiratory protective devices full - Face masks - Specification First Revision

The revised draft of IS 14166 was prepared by panel 8. The Committee in the last meeting had reviewed the revision draft of IS 14166 and agreed with the panel 8’s recommendation. Further, the committee decided that Member secretary will prepare the Wide Circulation draft of IS 14166 as per Panel’s recommendation. Thereafter, the draft will be circulated for wide circulation for a period of 60 days. 

The revised draft of IS 14166 was sent for wide circulation for a period of two months. The deadline for submitting comments was 16th May 2024. 

We have received some comments on the draft form Joseph Leslie Dynamics Manufacturer Private Limited. The same comments along with the WC Draft is attached below:

Panel deliberated on the comments received on the draft. The recommendations of the panel are recorded in the attached comment file. Further, it was decided to incorporate the panel’s recommendations in the document and the document will be send for printing.







[bookmark: _MON_1777360494]
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        Guidance for Selection & Use of PPE for Handling waste


                                          (Pre-draft standard)






































1. Scope


This draft Indian standard is for guidance for selection and use of PPEs for handling waste.





       2. Normative References:


· IS 9473: 2002- Respiratory protective devices – Filtering half mask to protect against particles.


· IS 14166:1994   Respiratory protective devices-Full face masks-Specification


· IS 14746:1999   Respiratory protective devices-Half face masks-Specification


· IS 15323:2003-Gas filters and combined filters used in respiratory protective equipment


· IS 15322:2003-Particle Filters used in Respiratory Protective Equipment-Specification


· IS 10245-2- Respiratory protective devices- Specification-Open circuit breathing apparatus


· IS 10245-3- Breathing apparatus-Fresh air hose and compressed airline breathing apparatus-Specification


· IS 5983:1980-  Eye protector (first revision)        


· IS 6994-1: Specification for Industrial Safety Gloves-Leather & Cotton gloves 


· IS: 4501:  Aprons, Rubberized, Acid and Alkali Resistant          





Table 1: Respiratory Protection


			Sr. No. 


			Different Types of Waste


			Respiratory Protection


			Relevant Indian Standard





			1


			Municipal Solid Waste


			Filtering face piece  FFP1/FFP2/FFP3


			IS 9473 





			2


			Municipal Liquid Waste


			Half face/Full face masks with appropriate cartridge


			IS 14746, IS 14166, IS 15323 & IS 15322 





			3


			Municipal Sewage Waste


			PAPR & SAR/SCBA


			IS 10245 Part 2 & IS 10245 Part 3 





			4


			Fumigation


			Filtering face piece  FFP1/P2/P3 Respirator with OV relief


			IS 9473  





			5


			Biodegradable Waste


			Filtering face piece  FFP1/FFP2/FFP3


			IS 9473  





			6


			Chemical Waste


			Half face/Full face masks with appropriate cartridge/SAR


			IS 14746, IS 14166,  IS 15323 & IS 15322 





			7


			Biomedical Waste


			Half face/Full face masks with appropriate cartridge


			IS 14746,  IS 14166, IS 15323 & IS 15322 





			8


			Construction Waste


			Filtering face piece  FFP1/FFP2/FFP3


			IS 9473   





			9


			Domestic Waste


			Filtering face piece  FFP1/FFP2/FFP3


			IS 9473   





			10


			e-Waste


			Filtering face piece  FFP1/FFP2/FFP3


			IS 9473   





			11


			Food Waste


			Filtering face piece  FFP1/FFP2/FFP3with OV relief


			IS 9473   





			12


			Gaseous Waste


			Half face/Full face masks with appropriate cartridge/SAR/SCBA


			IS 14746 ,IS 14166,  IS 15323, IS 15322,  IS 10245 Part2 & IS 10245 Part 3  





			13


			Hazardous/Toxic Waste


			Half face/Full face masks with appropriate cartridge/SAR/SCBA


			IS 14746 ,IS 14166,  IS 15323, IS 15322,  IS 10245 Part2 & IS 10245 Part 3  























Table 2: Eye Protection


			Sr. No. 


			Different Types of Waste


			Eye Protection


			Relevant Indian Standard





			1


			Municipal Solid Waste


			Safety Goggles


			 IS 5983





			2


			Municipal Liquid Waste


			Face shield/Full Face Piece


			IS 8521-1, IS 14166	





			3


			Municipal Sewage Waste


			Safety Goggles


			IS 5983





			4


			Fumigation


			Safety Goggles


			IS 5983





			5


			Biodegradable Waste


			Safety Goggles


			IS 5983 





			6


			Chemical Waste


			Safety Goggles


			IS 5983 





			7


			Biomedical Waste


			Safety Goggles


			IS 5983 





			8


			Construction Waste


			Safety Goggles


			IS 5983 





			9


			Domestic Waste


			Safety Goggles


			IS 5983 





			10


			e-Waste


			Safety Goggles


			IS 5983 





			11


			Food Waste


			Safety Goggles


			IS 5983 





			12


			Gaseous Waste


			Safety Goggles


			IS 5983 





			13


			Hazardous/Toxic Waste


			Full Face Piece/Hood


			 IS 8521-1, IS 14166























Table 3 : Hand protection


			Sr. No. 


			Different Types of Waste


			Hand  Protection


			Relevant Indian Standard





			1


			Municipal Solid Waste


			Cut Resistant gloves/leather hand Gloves


			IS 6994





			2


			Municipal Liquid Waste


			Chemical protective gloves


			-





			3


			Municipal Sewage Waste


			Chemical protective gloves


			-





			4


			Fumigation


			Chemical protective gloves


			-





			5


			Biodegradable Waste


			Chemical protective gloves


			-





			6


			Chemical Waste


			Chemical protective gloves


			-





			7


			Biomedical Waste


			Surgical Gloves


			IS 4148





			8


			Construction Waste


			Cut Resistant gloves/leather hand Gloves


			IS 6994





			9


			Domestic Waste


			Chemical protective gloves


			





			10


			e-Waste


			Cut Resistant gloves/leather hand Gloves


			IS 6994





			11


			Food Waste


			Chemical protective gloves


			-





			12


			Gaseous Waste


			Cryogenic/heat resistant gloves


			-





			13


			Hazardous/Toxic Waste


			Cryogenic/heat resistant gloves


			-
































Table 4: Body Protection


			Sr. No. 


			Different Types of Waste


			Body Protection


			Relevant Indian Standard





			1


			Municipal Solid Waste


			Protective leather clothing


			IS 6153 : 1971	 





			2


			Municipal Liquid Waste


			Aprons and suits , rubberized, acid and alkali resistant


			IS 4501 : 1981 





			3


			Municipal Sewage Waste


			Protective suits , rubberized, acid and alkali resistant


			IS 4501 : 1981 





			4


			Fumigation


			CBRN Suit


			-





			5


			Biodegradable Waste


			CBRN Suit


			-





			6


			Chemical Waste


			CBRN Suit


			-





			7


			Biomedical Waste


			CBRN Suit


			-





			8


			Construction Waste


			Protective leather clothing


			IS 6153 : 1971	 





			9


			Domestic Waste


			Aprons and suits , rubberized, acid and alkali resistant


			IS 4501 : 1981 





			10


			e-Waste


			Aprons and suits , rubberized, acid and alkali resistant


			IS 4501 : 1981 





			11


			Food Waste


			Aprons and suits , rubberized, acid and alkali resistant


			IS 4501 : 1981 





			12


			Gaseous Waste


			CBRN Suit


			 -





			13


			Hazardous/Toxic Waste


			CBRN Suit/X-ray lead rubber protective aprons and Suits 


			IS 7352 : 1974	 
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			Template for comments and secretariat observations


			Date: 


			Document: ISO/











			1


			2


			3


			4


			5


			6


			7





			MB1



			Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted














			TEMPLATE FOR SENDING COMMENTS ON BIS DOCUMENTS











			Date: 


			


			Document No.: 


			IS 8519 : 1977


			Title of the Document:


			Guide for selection of industrial safety equipment for body protection





			Name of the Commentator/


Organization:


			


			Abbreviation of the Commentator/Organization:


			











(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)





			Abbreviation of the Commentator/Organization


			Clause/ Subclause No.


(e.g. 3.1)


			Paragraph No. /


Figure No. / 


Table No.


(e.g. Table 1)


			Type of Comment1)


			Comments/Suggestions along with Justification for the Proposed Change


			Proposed Change/Modified Wordings


			Committee Decision





			(1)


			(2)


			(3)


			(4)


			(5)


			(6)


			(7)














			Bidyut Chetia, 3M


			


			3 (3.3/3.4/3.6)


			TE


			I think the definitions of the different types of PPE were a little confusing.  To me the definition for a Coverall (3.3) & a Suit (3.6) should be the other way round.  So, in the draft the definitions are as follows:


			3.3 Cover All — One piece apparel combining pull-on pants with upper portion covering body and the hands partly or wholly.





3.4 Jacket — Covering upper body from shoulders to hips.





3.6 Suit — Clothing covering from head to foot, for complete protection, and normally used with respiratory provision.





Also, this is written as “Cover All” in section 3.3, but in Section 7.2 they are called “Coveralls” which is the more typical wording.


			Agreed





			Bidyut Chetia, 3M


			


			4


			TE


			In the column headed “Typical Body Protection “one of the options suggested is an “Overall”, however, this is not defined in Section 3.


			Should this be “coverall” rather than “Overall”?


			Agreed





			CSIR, (Dr D. K. Patel)


			Clauses 4, and 5.1


			4


			Ge


			Table 1 Hazards Related To Body Protection Equipment.





In the column of Typical Body Protection, no eye protection equipment is included.


			The eye is a sensitive part of the body. We can include eye-protecting goggles in this column. 


			The BIS Secretariat informed the panel that they will update the section on Hazards Related to Eye Protection.





			Bidyut Chetia, 3M


			


			6.2.1 & 6.2.2


			TE


			Section 6.2.1 & 6.2.2 – these sections talk about Permeation & Breakthrough times.


			 However, it may be good to include a warning statement to the effect that “breakthrough times” are not necessarily safe wear times.


			The Panel not agreed on the comment as it will create confusion and breakthrough times will be given in User Manual.





			Bidyut Chetia, 3M


			


			Table 2


			TE


			In this table it is stated that “Non-woven breathable fabric resistant to abrasion & bacterial penetration” is not recommended for “Alcohols, Acids, and flammable solvents”. 


			This is not strictly true & would mean that none of our Category III coveralls would be recommended.  In reality, much depends on the level of contamination. So putting this into EU terminology a Type 6 coverall could be considered for light splashes & sprays, a Type 4 coverall for heavier sprays, & a Type 3 coverall for jet sprays, all subject to the chemical having been tested against the specific fabric.  


The recommendation in Table 2 for “Non-woven breathable fabric resistant to abrasion & bacterial penetration” seems to be contradicted by Section 7.2 where it suggests that they do offer chemical protection.


			The Panel Revised the comment and decided to change to table title to “Generally suitable for and generally not suitable for”

















1	MB = Member body (enter the ISO 3166 two-letter country code, e.g. CN for China)	** = ISO/CS editing unit


2	Type of comment:	ge = general	te = technical 	ed = editorial 


NB	Columns 1, 2, 4, 5 are compulsory.


page 1 of 2


FORM 13B (ISO) version 2001-09


1)	Type of comment:	ge = general	te = technical 	ed = editorial 


page 3 of 3


BIS electronic commenting template/version 2017/01
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			Template for comments and secretariat observations


			Date: 


			Document: ISO/











			1


			2


			3


			4


			5


			6


			7





			MB1



			Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted














			TEMPLATE FOR SENDING COMMENTS ON BIS DOCUMENTS











			Date: 


			


			Document No.: 


			10245 PART 3


			Title of the Document:


			





			Name of the Commentator/


Organization:


			3M India Limited


			Abbreviation of the Commentator/Organization:


			











(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)





			Abbreviation of the Commentator/Organization


			Clause/ Subclause No.


(e.g. 3.1)


			Paragraph No. /


Figure No. / 


Table No.


(e.g. Table 1)


			Type of Comment1)


			Comments/Suggestions along with Justification for the Proposed Change


			Proposed Change/Modified Wordings


			Committee Decision





			(1)


			(2)


			(3)


			(4)


			(5)


			(6)


			(7)














			L&T, Shri P. V. Balaramakrishna


			Foreword


			Para 8


			te


			Lower limit of temperature is mentioned as -6 degC. This may be reconsidered to include extreme low temperatures in mountain regions, if applicable.


			Lower temperature limit may be revised based on typical usage of Type 3 Respiratory Protective Devices and corresponding global standards.


			The panel reviewed the comments and decided the lower temperature given in the standard in ok. Hence the comment was not agreed.





			3M, Bidyut Chetia


			4.1


			All


			Ed


			The descriptive terms “Type 1”, “Type 2” and “Type 3” can be helpful in distinguishing between respirator designs and functions, however these descriptive references are rarely used throughout the remainder of the document


			Suggest more widespread use of the respirator “Type” designation where clauses are specific to “Type 1”, “Type 2” and/or “Type 3”


			3M withdraw the comment





			L&T, Shri P. V. Balaramakrishna


			5.1.1


			Para 1


			Te


			Quality specification for seawater or mine water, for which resistance is desirable, needs to be included and corresponding testing procedure shall be added in Annexure.


			References to water specifications to be included at suitable location in text.


			The panel not agreed on the comment.





			L&T, Shri P. V. Balaramakrishna


			6.2.3


			Para 1


			Ge


			Intent of this clause is to ensure that valves fitted in exhalation and inhalation circuit are not interchanged. Same may be clarified in the text.


			Bold text may be added in the clause


"The design of valve assemblies shall be such that valve discs or the assemblies can be readily replaced but not interchangeable"


			The panel not agreed on the comment.





			L&T, Shri P. V. Balaramakrishna


			6.4.1


			Para 1


			Te


			It needs to be clarified whether limit of 5 mbar on inhalation and exhalation resistance is cumulative or separate for each circuit.


Applicable for clauses 7.5.1 and 8.7.1 also.


			Text of clause may be modified for better clarity.


			The panel not agreed on the comment.





			L&T, Shri P. V. Balaramakrishna


			6.5.2


			a, b


			Te


			Time interval for collapse test and kinking test needs to be indicated.


Applicable for clause 8.8.1, 8.8.2 and 8.10.1 also.


			Text of clause may be modified suitably.


			The Panel agreed to provide the Time interval for collapse test and kinking test. Shri Harshal Patil will provide the same in One week.





			L&T, Shri P. V. Balaramakrishna


			6.5.4 


			Para 1


			Te


			Immersion water depth of 300 mm is mentioned. However, foreward indicates use of apparatus by Defence personnel. It needs to be reviewed whether immersion water depth of 300 mm is suitable for Defence operations.


Applicable for clause 7.6.4, 8.8.4 and 8.10.3 also.


			Text of clause may be modified suitably.


			The panel not agreed on the comment.





			L&T, Shri P. V. Balaramakrishna


			7.2.3 


			Para 1


			Te


			Suitable testing standard for noise limit needs to be referred and included in Annexure.


Applicable for clause 8.2.3 also.


			Text may be modified suitably.


			The panel not agreed on the comment.





			L&T, Shri P. V. Balaramakrishna


			8.11.1


			d


			Ge


			Subject paragraph may be modified to reflect range of ambient temperature for which device is suitable.


			Suggested text for 8.11.1 d)


"Range of ambient temperatures in which device can be used."


			The panel not agreed on the comment.





			3M India


			4.1


			all


			ed


			The descriptive terms “Type 1”, “Type 2” and “Type 3” can be helpful in distinguishing between respirator designs and functions, however these descriptive references are rarely used throughout the remainder of the document 


			Suggest more widespread use of the respirator “Type” designation where clauses are specific to “Type 1”, “Type 2” and/or “Type 3”


			3M Withdraw the comment





			3M India


			5.2


			1


			Te


			Useful to align with EN 14593-1:2018 5.17 Leaktightness immersion test 


			Annex C “The facepiece mounted on dummy head as worn is immersed in water to a depth of between 0.2 m and 0.30 m for a period of 2 minutes.


			The Panel agreed to modify the paragraph in Annex C





			3M India


			5.6.2


			1


			Te


			Consider reducing the time of pull test – 30 minutes seems excessively long versus EN test (5 minutes)


			5.6.2 The body harness or belt shall be tested for strength of material and of joints and attachments and shall be required to withstand a steady pull of 1 000 N for 5 min without failure.


			The panel not agreed on the comment.





			3M India


			5.13


			1


			Te


			We would recommend against the use of mouth bit and nose-clip respirators in combination with compressed air line respirator systems


			Add: Mouthpiece and nose-clip respirators should not be used in combination with compressed air line respirator systems


			The panel not agreed on the comment.





			3M India


			8


			1


			te


			This title refers to “FRESH AIR HOSE APPARATUS WITH COMPRESSED AIR (TYPE 3)”, however Type 3 apparatus is supplied with compressed air from cylinders, to this title is incorrect and/or confusing as to the application of the subsequent clauses


			Change title to” “COMPRESSED AIR LINE APPARATUS (TYPE 3)”


			Not agreed





			3M India


			8.2


			1


			Te 


			An air hood or blouse would only be feasible for use with constant flow systems due to the difficulty of creating a seal and internal negative pressure, therefore this should be noted in the clause or the structure of the clauses should separate clauses relevant to continuous or demand air line systems


			Add: 8.2.4 The apparatus is only to be used with a constant flow supply of breathable air


			Not Agreed





			3M India


			8.3.2


			1


			ed


			This clause refers to itself 


			Should the clause state “…that may be necessary to comply with the requirements specified in 8.2.2” ?


			Agreed





			3M India


			8.4.3


			1


			te


			This clause requires a supplementary air supply – if provided – to be at least 60 l/min, yet with tight fitting face mask and demand valve a rate of 40 l/min is the typical industry expectation for air supply.  It seems that combining constant flow and demand devices is causing the standard to ask for uncommon performance


			Consider including a supplementary air supply flow rate that is differentiated for constant flow and demand flow systems.  For example “…at least 60l/min for constant flow airline respirators and 40l/min for demand flow airline respirators”


			The panel has reviewed the comment and subsequently requested 3M to furnish supporting documentation regarding the matter. Once the documents are received from 3M, the panel will reconsider the comment.





			3M India


			8.7.2


			1


			te


			It is not feasible to expect the wearer to breathe through a compressed air line (8.1) if it ceases to operate – the air supply in these systems is provided by compressed air cylinders or reticulated compressed air on-site and if it is not operational, no air would flow.  This clause seems to be relevant only to breathing tube respirators (7.1 and 7.2)


			8.7.2 should only apply to “…any of the air supply systems detailed in 7.1 or 7.2”


			Not Agreed





			3M India


			8.8


			1


			Ed/ge


			The use of the terms ‘Hose’ and ‘Tube’ should be clarified or restricted to one type of apparatus or another – for example low pressure ‘tube’ should refer to naturally ventilated or blower powered larger diameter breathing tubes and ‘hose’ should refer to compressed air supply hoses for continuous flow or pressure demand systems to help avoid any confusion


			Review application of the terms ‘Hose’ and ‘Tube’ and apply consistently throughout the document


			Agreed





			3M India


			8.8.1 8.8.2, 8.8.3, 8.8.4 and 8.8.5


			1


			te


			Resistance to collapse, kinking, strength of coupling, leak tightness and flexibility tests such as these are normally conducted on compressed air line supply hoses which operate at ‘medium’ pressures of 5 to 15 bar.  Should these clauses be applied to Compressed Air Line Supply Hoses as per other clauses of 8.9?


			Should this section be titled “compressed air line supply system hoses”?


			Not Agreed





			3M India


			8.8.4


			1


			te


			The clause suggests an internal air pressure of 7kN/m2 during water immersion testing for leakage.  This pressure is well below average atmospheric pressure, so it would be likely to cause inward leakage of water rather than outward leakage of bubbles.  Why is such a low air pressure proposed for this test?  A more relevant test would involve air at typical compressed air line delivery pressures such as found in 8.9.1 (863 to 1035kN/M2)


			Change the internal air pressure requirement to a range such as 5kn/m2 to 15kn/m2 or the same values as used in clause 8.9.1


			The panel not agreed on the comment.





			3M India


			8.9.2


			2


			te


			Should this clause reference a separate Indian standard for the composition of breathing air / breathing air quality?


			


			Not Agreed





			3M India


			8.10


			all


			te


			This section is titled “High Pressure Tubing” but it seems to refer to the ‘medium pressure’ hose used with constant flow or demand air line systems.  The term “high Pressure” is normally applied to hoses directly connected to high-pressure air cylinders prior to entering a pressure reducer/regulator device.  It also repeats the requirements of Clause 8.8 – which we believe is incorrectly titled “Low Pressure Hose” – clarification is required if this section is meant to specify the performance of breathing air tubes used with Type 1 or Type 2 systems


			


			Not Agreed





			3M India 


			8.10.3


			1


			te


			Same concern as 8.8.4 – the pressure specified is well below average atmospheric pressure (100kN/m2)


			


			The panel not agreed on the comment.





			3M India 


			8.10.8


			1


			te


			This is the first clause that mentions ‘medium pressure’ and while the objective of the clause is worthy, there is not enough clarity within the remainder of the document regarding low, medium and high pressure hoses/pressures, therefore making it difficult to specify compliance with this clause – consistent use of the terms; low pressure, medium pressure and high pressure is required along with the use of the terms tube and hose


			


			The Panel reviewed the comment and decided that panel members will provide the definition regarding low, medium and high pressure. These definitions will then be incorporated into the terminology section of the standard.





			3M India


			8.10.9 


			1


			te


			This clause refers to the gasoline permeation test at 6.5.6.1 – this clause should state 6.5.6 (there is not subclause).  Also this clause is contained within the section 8.10 High Pressure Tubing, but the gasoline permeation test is contained within section 6.5 Fresh Air Hose Supply System, so the test is not related to the correct hose type or is located in the wrong part of the standard


			Remove Clause 8.10.9 or add a specific instance of the gasoline permeation test relevant to “High Pressure Tubing”


			The Panel reviewed the comment and decided that panel members will provide the definition regarding low, medium and high pressure. These definitions will then be incorporated into the terminology section of the standard.





			3M India


			8.11.2


			4


			te


			Term “high pressure hose” should be reviewed in consideration of concern raised in 8.10 – this type of hose is typically considered Medium Pressure, while cylinder directly connected hoses are considered High Pressure – these terms require clarification through the document.


			Change description to “Medium Pressure Hose”


			The Panel reviewed the comment and decided that panel members will provide the definition regarding low, medium and high pressure. These definitions will then be incorporated into the terminology section of the standard.





			3M India


			8.11.4


			1


			te


			This clause refers to marking on the blower of Type 2 and Type 3 apparatus, however Type 3 apparatus is not used with a blower


			Remove reference to “and Type 3”


			Agreed





			3M India


			8.12


			7


			te


			Same as above – concern over confusion by use of the term “High Pressure Hose” to refer to Medium Pressure 


			Change description to “Medium Pressure Hose”


			The Panel reviewed the comment and decided that panel members will provide the definition regarding low, medium and high pressure. These definitions will then be incorporated into the terminology section of the standard.











1	MB = Member body (enter the ISO 3166 two-letter country code, e.g. CN for China)	** = ISO/CS editing unit


2	Type of comment:	ge = general	te = technical 	ed = editorial 


NB	Columns 1, 2, 4, 5 are compulsory.
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FORM 13B (ISO) version 2001-09


1)	Type of comment:	ge = general	te = technical 	ed = editorial 


page 8 of 8
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Comments on IS 10245 (Par 2): 2023


			Sl. No. 


			Comments


			Panel Recommendation





			1. 


			Cl 5.12.1.1 mentions that the apparatus may be designed for temperatures beyond the range of -30 to 60 °C and shall be tested. However, the tests with such higher/lower temperature limit is not specified. It may be noted that low temperature practical performance test at Cl 6.6.2.1 and test for electronic devices at Cl 5.17.4 and Cl 5.18.3 mentions test at Min temperature of only -30 °C. Hence the standard is not clear on the test to be carried out at temperatures beyond -30 to 60 °C range.





			Following thorough deliberation, the panel has made a decision. Samit Chaudhary has been assigned the responsibility of drafting the sentence to enhance clarity in the clause pertaining to tests conducted at temperatures beyond the range of -30 to 60 °C.





			2. 


			In self-contained open-circuit breathing apparatus, a cylinder storing air at high pressure (150-350 bars) is controlled to provide pressure at 1 bar for breathing when required. So a pressure reducer in such apparatus is always required to modulate the high pressure to medium pressure which is further converted to low pressure (ambient pressure) after demand valve. However in Cl 5.16.1, it is mentioned that "if the apparatus is provided with a pressure reducer" indicating that the apparatus may be without pressure reducer, which is not possible as always high pressure cylinders are used in such apparatus. Therefore the clause may be modified suitably.


			Following thorough deliberation, the panel found that the “if” word in creating confusion in the clause. Hence the panel decided to delete the “if” word from the clause.





			3. 


			In Cl 6.8 for the test of warning device it is mentioned that the warning device to be tested at temperatures between 0°C and 10°C, at the same time it is mentioned that the environment of the apparatus (during test) shall be of (3 ± 1) °C and a relative humidity of > 90 %. At 10°C temperature conditions, the required temperature of the apparatus of (3 ± 1) °C cannot be achieved. There appears to an anomaly with respect to the requirement of test temperature (max).


			Following thorough deliberation, the panel decided to remove the “at temperatures between 0 °C and 10 °C” from the clause 6.8





			4. 


			The standard does not restrict on the use of pneumatic warning device for apparatus to be used in low temperature conditions. However, in the test for Pneumatic Warning Device at Cl 5.18.2, performance of the device at very low temperature (less than zero) is not gauged.


			The Panel not agreed on the comment.
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Working Document


Review of IS: 10224 (1982) - Ergonomic  Principles in the Design  of Work  Systems


1. Introduction


The BIS sectional Committee CHD 8 in its 20th meeting held on 19th July 2021, vide agenda item 4.2 (Review of A5 standards) decided to review total 13 IS standards including IS 10224. The work was allocated to Shri  Vinod  Sant , the member representing  SAMA. requirement. 


The IS 10224 was adopted by the BIS on 29th July 1982 on the recommendations of the then Industrial Safety Advisory Committee (ISAC). The ISAC had recommended that  the ‘ISO/DIS 6385: Ergonomic Principles in the Design of Work Systems’ published by ISO in June 1981, be adopted as IS standard in order to promote application of ergonomic principles in design of work systems for satisfying human requirements, at national level.


The IS 10224 establishes ergonomic principles as basic guidelines for the design of work systems. These principles are applicable to the design of the optimal working conditions with regards to human well-being, safety and health, taking in to account technical and economic efficiency. Besides the definition of 9 terms, the standard describes 3 General Guiding Principles for (i) design of work space & work equipment (ii) design of work environment and (iii) design of work process.


During the preliminary examination it was noted that the BIS Sectional Committee PGD 15 is Mirror Committee of ISO TC 159 on Ergonomics. This committee has framed total 47 standards on various topics relating to Ergonomics. The BIS standard “ IS/ ISO 26800 (2011): Ergonomics – General Approach, Principles and Concepts” provides the general description of principles applicable to design and evaluation of tasks, jobs, products, tools, equipment, systems, organizations, services, facilities, environments etc. in order to make them compatible with the people associated. 


2. The review process


The sectional committee CHD 8 had authorized Shri Sant to take the help of other experts and professionals in the field of Ergonomics as per the requirement of the review process.


Accordingly following three experts were invited to join in the review process. 





(i) Dr. Madhusudan Pal 


 Scientist. 'F'  Ergonomics Laboratory 


 Defence Institute of Physiology & Allied Sciences (DIPAS), DRDO, New Delhi          


(ii)  Dr. Reena Valecha 


 Principal Ergonomist


 Godrej & Boyce Ltd. Mumbai


(iii) Dr. S. Dilip Chand Raja


Consultant Orthopedic and Spine Surgeon


Fortis Hospital, Vadapalani


Chennai.


During review, the team decided to examine the IS 10224 standard from three perspectives, i. e.  (a) the relevance of the standard in present industrial situation, (b) its comparison with relevant international standard and (c) the gaps in the requirements of the standard vis-à-vis current industrial best practices. The team also examined the chronological developments that have taken place in the international standard ISO 3685, which was adopted as IS 10224 standard in the year 1982. Further, the team also studied the specifications under the IS/ISO 26800. 


3. Review analysis


(a) Relevance of the standard


Globalization of economies coupled with new advancements in information, communication and automation technologies require significant labour changes. These developments are impacting work situations as well as quality and productivity in the organizations. They also pose challenges to workers safety, health and wellbeing, requiring ‘human centric’ approach. Several ILO conventions and recommendations focus on creating and maintaining safe and healthy workspaces and providing decent work opportunities for the workers.  The human factors/ergonomics are needed to be integrated in the design and management of work systems in order to enhance worker and organizational performance, effectiveness and sustainability. 





The Government of India in September 2020 enacted the Occupational Safety, Health and Working Conditions Code, 2020 (OSHWC Code, 2020) consolidating 19 Central Labour Laws. The Section 6(2) of the Code prescribes duties on the employers of factories, mines, docks, construction sites and plantations (among other things) to provide and maintain the systems of work at workplace that are safe and without risk to health of workers. Further, the Section 8(1) places duty on the designers, manufacturers, importers, suppliers etc. of articles for use in any establishments, for ensuring that such articles to be safe and without risk to the health of the workers when properly used. The IS 10224 provides guidelines and basic ergonomic principles for design of work process for achieving optimal working conditions with regard to worker’s safety, health and wellbeing.  Thus, the standard will definitely help employers in not only complying with the statutory requirements but also in improving productivity, employee morale and business sustainability.





(b) Comparison with International Standards


The IS 10224 is the adoption of ‘ISO 6385: Ergonomic Principles in design of work process’, which was framed in June 1981. The ISO 6385 was revised in February 2004 to include an integrated approach requiring ergonomists to cooperate with others in the design of work systems. While the principles in ISO 6385:2004 are oriented to the design of work systems, they are applicable to any field of human activity, e.g. in the design of products for domestic and leisure activities.


 


The ISO 6385 was revised again in September 2016 to enlarge its scope to different types of work system. It includes permanent as well as temporary work places.  The flexible and temporary work systems in such  areas  as production, transportation, support services, commercial services, health care, teaching and training etc. can also be designed using these ergonomic principles.  The standard includes definition of 20 terms (as against 9 terms in IS 10224:1982) aligned with the terms in ISO 26800:2011. The standard also specifies principles for detailed design and development of work systems including work organization, work tasks, jobs, work stations, work equipment and interfaces etc. Besides the guidelines on processes, it also offers guidance on achieving good human performance. The standard has clauses relating to evaluation and monitoring of work systems on the basis of health, safety, human performance, usability, cost-benefit analysis. 





The ISO 26800:2011 provides general starting point for thought on ergonomics and determines the essential general principles, whereas the ISO 6385:2016 presents these in the context of design and evaluation of work systems. Thus, the ISO 6385: 2016 is the most updated standard in the area of design of work system.





(c) Gaps in the requirements of the standard vis-à-vis industrial best practices


The IS 10224 is based on ISO 6385 which was published in 1981. Since then systems of work have undergone many changes. Accordingly new concepts, new principles, new methods and techniques have emerged. The systems approach to managing business is being adopted. This has led to formulation of management systems standards for various aspects of business operations like quality, environment, risk, occupational health and safety. 


The concept of work system itself has undergone change, which now includes life cycle of work system. The changes in external environment like culture; awareness on political rights, gender equality, climate change; increased automation and digitization; increasing demands for large spectrum of services and emergence of service sector etc. are having important impact on the businesses. Therefore, the design of work systems (not confining to only manufacturing activities) need to pay attention to these dimensions also. The existing IS 10224 is not adequate to address these issues whereas   these considerations have been adequately covered in the ISO 6385 - 2016. Hence it is suggested to adopt ISO 6385- 2016 as an Indian Standard on the subject of ‘Ergonomic Principles in Design of Work Systems’.





4. Conclusions and recommendations


In view of the observations in paragraphs 2 and 3 above, it is concluded that;


(i) There is a need for a national standard on Ergonomic Principles as guidance for design and management of work systems; and guiding employers, manufacturers for fulfilling their statutory obligations.


(ii) The revision of IS 10224 is necessary in the light of industrial and technological advancements


(iii) The IS/ISO 26800:2011 is useful in providing general starting point but it does not consider the  requirements for design and management of all types of work systems including temporary and flexible work systems.


(iv) The ISO 6385:2016 is the most appropriate international standard for adoption as IS standard, for fulfilling the objectives of IS 10224.


It is recommended that the ISO 6385:2016 may be adopted as BIS standard. A national foreword may be added to reflect the specific requirements relating to national situation including industry practices, level of awareness, social conditions etc. Further, the ISO 6385 


                                                              ****************
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REVIEW ANALYSIS OF INDIAN STANDARD


(To be submitted to the Sectional Committee)






1. Sectional Committee No. & Title:   CHD 8: Occupational Health and Safety 





2. IS No:  IS:10224 -1982





3. Title in English:   Ergonomic  Principles in Design of Work Systems





4. Title in Hindi:  NA





5.  ICS No.  : NA





6. Date of review: BIS may decide





7. Review Analysis    






i. Amendment to be incorporated, if any:  No. It is proposed to replace by a new standard 






ii. Status of standard(s), if any from which assistance had been drawn in the formulation of this IS.





			Standard


(No. & Title)


			Whether the standard has since been revised 


			Major changes


			Action proposed





			ISO 6385:1981


Ergonomic principles in design of work systems


			Yes. It was revised in 2004 and again in 2016.


			Attached as Annexure I.


			Adopt ISO 6385:2016  as IS standard with National Foreword













iii. Status of standards referred in the IS: No other standard is referred 





			Referred standards


(No. & Title)


			IS No. of this standards since revised


			Changes in the referred Standards since last review of IS


			Changes that are of affecting the standard under review


			Action proposed





			


			


			


			


			











iv. Any other standards available related to the subject & scope of the standard being reviewed (International/regional/other national/association/consortia, etc. or of new or revision of existing Indian Standard)





			Standard


(No. & Title)


			Provisions that could be relevant while reviewing the IS


			Action proposed





			IS/ISO 26800 – 2011





			The standard provides essential general principles and concepts in Ergonomics. It is relevant for guidance only.


			No action.













v. Technical comments on the standard received, if any: 


[bookmark: _GoBack]The background paper on the review of the Standard is attached. The following experts were consulted on the proposal, and accordingly virtual meeting was held on 19th October, 2021.. All experts principally agreed with the proposal given in the Working Paper. However, some specific observations of the respective experts are given below.





			Source


			Clause of IS


			Comment


			Action proposed





			Dr. Pal


DRDO


New Delhi


			NA


			Design of work station, work space and work equipment should be based on Indian database.


			Comments can be considered at wide circulation stage by the CHD 8





			Dr. Reena


Godrej & Boyce 


Mumbai


			NA


			Standard needs an update in terms by mention of Work related Musculoskeletal disorders in definitions and also its explanation in areas of work design and related areas.


			Comments can be considered at wide circulation stage by the CHD 8





			Dr. Raja


Consultant Orthopedic and Spine Surgeon


Fortis Hospital,Chennai.


			NA


			While I recommend ISO 6385:2016 to be adopted as BIS standard with additional inculcation of principles, guidelines, and flowchart from the shared document on “Principles and Guidelines for Human Factors/Ergonomics (HF/E) Design and Management of Work Systems” jointly prepared by the International Labor Organization (ILO) and The International Ergonomics Association (IEA) in 2021





			Comments can be considered at wide circulation stage by the CHD 8












vi. Information available on technical developments that have taken place (on product/processes/practices/use or application/testing/input materials, etc.)





			Source


			Development


			Relevant clause of the IS under review that is likely to be impacted 


(Clause & IS No.)


			Action proposed





			ISO


			New standard 


			Whole standard 


			Adoption of ISO 6385 - 2016





			












vii. Issues arising out of changes in any related IS or due to formulation of new Indian Standard





			Related IS and its Title


(revised or new)


			Provision in the IS under review that would be impacted & the clause no. or addition of new clause/provision


			Changes that may be necessary in the Standards under review


			Action proposed





			NIL


			Not applicable


			Not Applicable


			Nil





			












viii. Any consequential changes to be considered in other IS





			Related IS to get impacted


			Requirements to be impacted





			NIL


			Not Applicable













0. Any other observation: NA





0. Recommendations:  


 


    Adoption of ISO 6385 – 2016 as IS Standard.





                                            ************************************
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteriatheeded for the
different types of ISO documents should be noted. This document was drafted in accordance with'the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documeént may beithe subject of
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details of
any patent rights identified during the development of the document will be'in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and_expressions related to conformity
assessment, as well as information about ISO’s adherence_to the \WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information.

The committee responsible for this document is 1SO/TC 159, Ergonomics, Subcommittee SC 1, General
ergonomic principles.

This third edition cancels and replaces the'second edition (ISO 6385:2004), which has been technically
revised with the following changes:

— terms were aligned with the termsygiven in 1SO 26000;
— 3.2,3.7 and Clause 4 have been technically revised;

— life cycle of a work system was introduced in 3.2;

— principle of adjustment was added to 3.7 and validation replaced by verification;
— new subclause on conformity was added to Clause 4;

— examples wereadded in several clauses.
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Introduction

Technological, economic, organizational and human factors affect the work behaviour and well-being of
people as part of a work system. Applying ergonomic knowledge in the light of practical experience in
the design of a work system is intended to satisfy human requirements.

This International Standard provides a basic ergonomic framework for professionals and other people
who deal with the issues of ergonomics, work systems and working situations. The provisions of this
International Standard will also apply to the design of products for use in work systems.

Following the principles and requirements described in this International Standard will support
management in making better decisions, for instance related to the sustainability of.investments in
work system innovation.

In the design of work systems in accordance with this International Standard, the 'body of knowledge
in the field of ergonomics is taken into account. Ergonomic evaluations_ of €xisting,or new work systems
will show the need for, and encourage attention to, the role of the worker within those systems.

ISO 26800 provides a general starting point for thought on ergonomies and determines the essential
general principles and concepts. This International Standard presents thesein the context of the design
and evaluation of work systems.

This International Standard is also valuable in the_application .6f management systems such as
OHSAS 18001. Besides guidelines for processes, it'also offers guidance for achieving good human
performance.
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INTERNATIONAL STANDARD ISO 6385:2016(E)

Ergonomics principles in the design of work systems

1 Scope

This International Standard establishes the fundamental principles of ergonomics as basig,guidelines
for the design of work systems and defines relevant basic terms. It describes an integrated approach
to the design of work systems, where ergonomists will cooperate with others invelved in the design,
with attention to the human, the social and the technical requirements in a balanced manner during the
design process.

Users of this International Standard will include executives, managers, workers (and their
representatives, when appropriate) and professionals, such as ergonemists, project managers and
designers who are involved in the design or redesign of work systems¢{Those who use this International
Standard can find a general knowledge of ergonomics (human factors), engineering, design, quality and
project management helpful.

The term “work system” in this International Standard is dsed to indicate a large variety of working
situations, including permanent and flexible work places. The intention of this International Standard is
to assistin the improvement, (re)design or change of work systems. Work systems involve combinations
of workers and equipment, within a given space and environment, and the interactions between these
components within a work organization. Work systems vary in complexity and characteristics, for
example, the use of temporary work systems. Some examples of work systems in different areas are the
following:

— production, e.g. machine operator and machine, worker and assembly line;
— transportation, e.g. driver and.caror lorry, personnel in an airport;
— support, e.g. maintenance technician with work equipment;

— commercial, e.g. office. worker withfworkstation, mobile worker with a tablet computer, cook in a
restaurant kitchen;

— other areas like health care,teaching and training.

The observance of ergonomicprinciples applies to all phases throughout the life cycle of the work system
from conception through development, realization and implementation, utilization, maintenance and
support to'decommissioning.

The systems approach in this International Standard gives guidance to the users of this International
Standard in existing and new situations.

The definitions and ergonomic principles specified in this International Standard apply to the design
of optimal working conditions with regard to human well-being, safety and health, including the
development of existing skills and the acquisition of new ones, while taking into account technological
and economic effectiveness and efficiency.

The principles in this International Standard are applicable to many other human activities, e.g. in the
design of products for domestic and leisure activities. A more general description of the principles in
this International Standard can be found in ISO 26800.

NOTE1 This International Standard is considered to be the core ergonomic standard for work systems from
which many others on specific issues are derived.

Note 2 Although elements of the system can be the same, this International Standard is not intended to be
applied to systems used in a non-work context (e.g. the use of a vehicle for private purposes).
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2 Terms and definitions

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

2.1

well-being

<work system> sustainable internal state resulting from satisfaction of the physical and cognitive
needs of the worker (2.4) during his/her activity

Note 1 to entry: Well-being can contribute to the quality of working life.

2.2

work system

system comprising one or more workers (2.4) and work equipment (2.6) acting togetherito perform
the system function (2.21), in the workspace (2.9), in the work environment (2.8), under.the ‘conditions
imposed by the work tasks (2.17)

2.3

ergonomics

human factors

scientific discipline concerned with the understanding of interactions@mong human and other elements
of a system, and the profession that applies theory, principles, data andsmethods to design in order to
optimize human well-being (2.1) and overall system performance

[SOURCE: ISO 26800:2011, 2.2]

2.4
worker
person performing one or more activities to achieve a goal within a work system (2.2)

[SOURCE: ISO 26800:2011, 2.11, modified — synonym “epefrator” omitted]

2.5
work organization
interacting work systems (2.2) acting to,produce d specific overall outcome

Note 1 to entry: The process oféwork organization includes coherent actions in relation to establishing the
form and mode of organization to bé adopted (e.g. individual or collective work, teams working separately
or interdependently, etc.). It is also necessary to define and allocate resources and determine the means and
channels of communication. All these actions lead to the definition and assignment of prescribed tasks to the
operators involved.

2.6

work equipment

tools, including hardware and software, machines, vehicles, devices, furniture, installations and other
components usediin the work system (2.2)

2.7

work process

sequence in time and space of the interaction of workers (2.4), work equipment (2.6), materials, energy
and'information within a work system (2.2)

2.8
work environment
physical, chemical, biological, organizational, social and cultural factors surrounding a worker (2.4)

29
workspace
volume allocated to one or more persons in the work system (2.2) to complete the work task (2.17)
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2.10

external work load

work stress

external conditions and demands in a work system (2.2) which influence a person’s physical and/or
mental internal load

Note 1 to entry: In some countries, “external work load” is referred to as “work stress”.
Note 2 to entry: Compare ISO 26800:2011, 2.4.

2.11

work strain

internal response of a worker (2.4) to being exposed to external work load (2.10)«epending on his/her
individual characteristics (e.g. body size, age, capacities, abilities, skills, etc.)

Note 1 to entry: In ISO 26800, “work strain” is called “internal load”.
Note 2 to entry: Compare ISO 26800:2011, 2.6.

212

usability

extent to which a system, product or service can be used by specified users to achieve specified goals
with effectiveness, efficiency and satisfaction in a specified contéxt of use

Note 1 to entry: Systems, products or services are part ef work systems{(2.2) and used by workers (2.4) within
those systems.

Note 2 to entry: In this International Standard, the context of useds within a work system.
[SOURCE: I1SO 9241-210:2010, 2.13]

2.13

human-centred design

approach to systems design and|development that aims to make interactive systems more usable by
focusing on the use of the system and applying human factors/ergonomics (2.3) and usability (2.12)
knowledge and techniques

[SOURCE: I1SO 9241-210:2010, 2:7, modified — Notes 1 and 2 to entry omitted]

2.14

accessibility

extent to whieh products, systems, services, environments and facilities can be used by people from
a population with the widest range of characteristics and capabilities to achieve a specified goal in a
specified eontextiofuse

[SOURCE»ISO26800:2011, 2.1, modified — Notes 1 and 2 to entry omitted]

Note 1 to entry: Products, systems, services and facilities are part of work systems (2.2) and used by workers (2.4)
within those systems.

Note 2 to entry: In this International Standard, the context of use is within a work system.

2.15

allocation of functions

process of deciding whether system functions (2.21) will be implemented by humans, by equipment
and/or hardware and/or software

2.16

job

organization and sequence in time and space of an individual’s work tasks (2.17) or the combination of
all human performance by one worker (2.4) within a work system (2.2)
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2.17
work task
activity or set of activities required of the worker (2.4) to achieve an intended outcome

2.18

workstation

combination and spatial arrangement of work equipment (2.6), surrounded by the work environment
(2.8) under the conditions imposed by the work tasks (2.17)

2.19
work fatigue
impairing non-pathological manifestation of work strain (2.11), completely reversible with rest

Note 1 to entry: Work fatigue can be mental, physical, local and/or general.
Note 2 to entry: Compare ISO 26800:2011, 2.5.

2.20
target population
people for whom the design is intended, specified according to the relevant characteristics

Note 1 to entry: Relevant characteristics include, for example, the' skill level, intelligence or physical
characteristics, such as anthropometric dimensions, of these people. Génder and age can be related to variations
in these characteristics. In addition to these intrinsic characteristics, extrinsic factors (e.g. cultural differences)
could also be relevant.

[SOURCE: ISO 26800:2011, 2.8]

2.21
system function
broad category of activity performed by a system

3 Designing work systems

3.1 General principles

Work system design considers human beings as the main factor and an integral part of the system to be
designed, including the work process, as well as the work environment.

In the design process of work systems, the major interactions between one or more people and the
components of the work system, such as tasks, equipment, workspace and environment, shall be
considered.

These interactions create demands on the worker that together constitute the external work load. This
will result in reactions within the worker, depending on her/his individual characteristics (e.g. size,
age, capacities, abilities, skills, etc.) called work strain. Work strain will result in impairing effects (e.g.
fatigue generated/by work), or facilitating effects (e.g. skill development), thus affecting the individual
characteristies’of the worker in a feedback loop.

Ergonomic work system design aims at optimizing work strain, avoiding impairing effects and
promoting facilitating effects. Unimpaired human performance at the same time will often improve
system effectiveness and efficiency, thus contributing to another important goal of ergonomic work
system design.

Ergonomics shall be used in a preventive function by being employed from the beginning rather than
being used to solve problems after the design of the work system is complete. However, ergonomics can
be successfully employed in the redesign of an existing, unsatisfactory work system. Furthermore, in
a risk assessment process, the interaction between work system design and the worker’s foreseeable
behaviour should be considered in order to secure their safety and health.
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The most important decisions that have consequences in the design are made at the beginning of
the design process. Therefore, particular attention should be paid to the application of ergonomics
principles at this stage. Ergonomic contribution to the work system design shall continue throughout
the design process. However, the level of input can vary from being fundamental and extensive during
the analysis of the system needs (“formulation of goals”) to fine-tuning when the completed system is
being implemented (“realization, implementation and verification”). Sufficient attention shall continue
to be given to the application of ergonomic principles until late in the design process in order tofprevent
negative effects such as delays in projects, extra costs for adaptation, a lower design quality, and
reduced usability.

In accordance with a human-centred approach, workers should ideally be involved in and should
participate in the design of work systems during the process in an effective and efficient manner.
Workers include those responsible for constructing, maintaining, operating, and supervising, each of
which requires different considerations. In work system design, a participatory approachfis essential
in order to avoid sub-optimal solutions, because the experience of workers providessan,indispensable
knowledge base. The design process shall therefore, wherever possible, invelve workers in all stages.

NOTE1 Detailed information about the human-centred approach can befound in ISO 9241-210.

It is recommended that a work system be designed for a broad range,of the target population (see
ISO 26800:2011, 4.2.2). In particular, the designer should eonsider the needs of people with special
requirements and apply ergonomic principles to ensure that work'systems are accessible to them. Thus,
the need for the development of special solutions for individual werkers can be minimized and the
accessibility of the work system improved.

NOTE 2  Special requirements include limitations to sensory abilities such as vision, tactile and acoustic input,
and physical abilities such as dexterity, manipulation, movement, voice, strength and endurance, cognitive
abilities such as intellect, memory, language and literacy.“For further guidance, see ISO/IEC Guide 71 and
ISO/TR 22411.

In ergonomics, the variation within the target poptilation is commonly accounted for by using the 5th
and/or 95th percentiles of important design characteristics, with the intention of accommodating at
least 90 % of the target population.

NOTE 3 Insome circumstances,a different percentile range is used. For example, the 1st and 99th percentiles
are used for many safety-relatéd applications.

In designing the work system, a variety of conditions should be considered, e.g. normal, disturbed and
degraded functioning.

The work system design process (3.2) can be divided into the following phases:
— formulation of goals (requirements analysis) (3.3);

— _analysis and allocation of functions (3.4);

— design concept (3.5);

— “detailed design (or development) (3.6);

— realization, implementation, adjustment, verification and validation (3.7);
— evaluation and monitoring (Clause 4).

These phases will be explained in the relevant clauses or subclauses.

3.2 Work system design process

“Designing” refers to an iterative and structured process of a number of design phases, which results in
a new design or a redesign. The work system design process should include all phases throughout the
life cycle of the work system from conception through development, realization and implementation,
utilization, maintenance and support to decommissioning. Verification should be performed in each of

© IS0 2016 - All rights reserved 5







ISO 6385:2016(E)

these phases to confirm that the specified requirements are being fulfilled. A multidisciplinary design
team best accomplishes this process. Activities involved in the phases of the design process are analysis,
synthesis, simulation and evaluation (see EN 16710-2).

NOTE1 A multidisciplinary design team can include engineers, operators, ergonomists, occupational health
and safety specialists, management, financial services and purchasers.

Each of the many variables described in the following subclauses is likely to influence others. Decisions
concerning, for instance, the allocation of different functions to people or equipment, the design of any
interface, and the training requirements, all interact to an extent which will make it necessaryfor‘the
system designer to evaluate alternatives before reaching the final decision.

This process of evaluating suitable alternatives is likely to be iterative until sufficientdnformation is
gathered for each area. The marshalling and final consideration of the information is then condueted
in the following stages of the design process. It is important to ensure that appropriate methods and
techniques are applied in the realization of a new work system design.

NOTE 2  1SO 26800 lists the basic requirements for ergonomics-oriented design.
NOTE 3  SeeISO/TR 16982 on usability methods supporting human-centred design.

NOTE4 A work system can change or evolve over time and is not necessarily static and unchanging.

3.3 Formulation of goals (requirements analysis)

In the case of a new design, the analysis of system requirements will involve the acquisition of
information regarding the production or performance fequirements of the work process, together with
the characteristics and limitations of the people who will'be working in the new system (including user
needs) and the environment in which they will work. Where equivalent or similar systems already
exist, this will also entail the identification of information regarding ergonomics issues and problems
occurring with these existing work systems, either fromfexisting sources or from studies conducted
for the purpose. Appropriate ergonomicfmethods and techniques for this purpose imply the use of
evaluation tools for working conditions, @bservations on the spot, interviews, etc.

After gathering and analysing this informatien,a'set of demands, requirements and specifications shall
be created, which includes work’system specifications relating to the performance, safety, health and
well-being of the workers as well asitheitechhical performance requirements for the new system.

EXAMPLE One design goal of a'dedicated voice recognition system to be designed is to allow surgeons to
verbally dictate a report about an operation they have just carried out, with a voice recognition accuracy greater
than 98 %.

Each aspect, element and component (see 3.6) of the work system which can influence the human or
system performanece'shall be described, including both operation and maintenance.

3.4 Analysis and allocation of functions

Haying established the requirements for the new system, the first step in this stage is to establish those
functiens which are to be fulfilled by the work system in order to meet these requirements. Once these
have'been established, decisions shall be taken about how to allocate these between worker(s) and
equipment. This is to ensure that each function is performed in an effective and efficient manner with
due regard to the work system design considerations previously identified (see 3.3).

This will involve analysing the capabilities and limitations in fulfilling the requirements of the system
of both the human and technical components of the planned system. This analysis and the subsequent
allocation of functions to workers or equipment should create tasks and jobs, which have a positive
effect on health, well-being and safety, as well as achieving the desired level of performance.
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Appropriate ergonomic methods and techniques for this purpose include schemes, evaluation tools,
human models and laboratory tests. Function allocation leads to tasks and jobs, which are in accordance
with the ergonomic principles specified in this International Standard.

EXAMPLE The list of functions of an automatic mail-sorting machine includes those of (a) feeding letters
into the machine, (b) address reading, (c) sorting of letters into destination slots, (d) emptying letters from
destination slots for further transport. The analysis results in a recommendation for (a) and (d) to be allocated to
human operators and (b) and (c) to be performed automatically by the machine.

NOTE Besides principles of work task design, EN 614-2 contains guidelines on function analysisiand. function
allocation for machinery.

3.5 Design concept

Once such decisions have been made, the functions allocated to either humans;er.to technical solutions
shall be transformed into an initial conceptual design for the work systemi(design-concept), which
shows the structure of the system and the interactions between its components. Any such concept shall
be developed with due regard to a human-centred approach.

Those functions, which are allocated to workers, should be transformed into/a list of demands for the
design of tasks, jobs and work organization. These demands’ form the basis for the design of these
components.

Those functions allocated to equipment should be transformed intofa list of demands for the design of
work equipment, work tools (including software), workstationiand work environment. These demands
form the basis for their design or selection.

Ergonomic methods and techniques that can be usedayfer this purpose include simulation and task
analysis techniques, scale models and mock-ups, and group discussions.

3.6 Detailed design (or development)

3.6.1 General

The following subclausessexamine the“design of the components, which together form the developed
work system, in order £0 provide fora better understanding of the range and needs of ergonomic work
system design.

In the design of a work systemi, the design of the following components shall be addressed:
— design.ofwork organization (3.6.2);

— designofworktasks (3.6.3);

— design,ofjobs (3.6.4);

— design/of work environment (3.6.5);
£ design of work equipment and interfaces (3.6.6);
— design of workspace and workstation (3.6.7).

The components should be designed with due regard to the interdependencies among them. The above-
mentioned sequence does not imply that this is a mandatory sequence for the design process. Iterations
are normally required to achieve optimal solutions.

System design is a flexible process. The work system inevitably changes from its conception to its
first use.

The design process is notlimited to the design phase (development) itself, but extends to implementation
and especially to the initial period of use.
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3.6.2 Design of work organization

Individual jobs and work systems have effects on each other. The extent to which various work systems,
e.g. within companies, create constraints and pressures on other work systems shall be determined
and the impact which these can have on the performance of the work organization and all the work
systems, as well as on workers, taken into account.

Where appropriate, consideration should also be given to the implications of wider systems of the
organization (e.g. company or production) or external influences (e.g. social, cultural, regulatory
aspects).

The extent to which the relationships between the different elements in a work system,affect the
external work load acting on the individual shall be determined. Thus, many of the factots deseribed in
3.6.7 can also have a significant influence when considered as part of the way the combination of work
processes is organized.

If these constraints and pressures result in undesirable outcomes relative to"systemirequirements,
alternative design solutions shall be sought.

3.6.3 Design of work tasks

When transforming functions allocated to the human into worketasksgthe designer shall achieve the
following goals:

— ensure that the work tasks performed make a significant contribution to the total work system,
which can be understood by the people involved;

— ensure that the work tasks performed are identifiable'as wheleunits of work rather than fragments;
— recognize the experience and capabilities of theworking population;

— provide for the application of an apprepriate variety of skills, capabilities and activities;

— provide people with an appropriate degree of autonomy in deciding priority, pace and procedure;

— provide opportunities for the.developmentiof existing skills and the acquisition of new skills with
respect to the work tasks goncerned;

— avoid isolating individual workers/such that opportunities do not exist for social and functional
contacts;

— avoid overloadgasiwell as underload of the worker, which can lead to unnecessary or excessive work
strain, workdatigue or to errors;

— avoid repetitiveness, which can lead to unbalanced work strain and thus to physical disorders, as
well as to sensations of monotony, satiation, boredom or to dissatisfaction;

— provide sufficient feedback in meaningful terms to those performing the work task.

EXAMPEE 1 —The tasks for the workers in a call centre are designed in order to optimize the work flow and call
centreé efficiency while minimising work fatigue and monotony for the workers.

EXAMPLE 2 A growing population of office workers do knowledge work. They are often free to do their tasks
at the time and in the place they prefer, at home or in the office. Additional education may be required to ensure
the correct implementation of ergonomic principles into the home work place.

NOTE See also IS0 9241-2,1S0 10075-2 and EN 614-2.
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3.6.4 Design of jobs

Jobs shall be designed to facilitate the goals of the work system while achieving a level of demands on
the workers which optimises performance. If, due to design restrictions, individual tasks cannot be
designed in accordance with 3.6.3, job design shall be used to achieve this outcome.

Job design shall, where possible, be used to correct any imbalance between external work load.and the
capacities of the target population and thus avoid impairing effects.

NOTE See also IS0 9241-2 and ISO 10075-2.

The overall external work load depends not only on the factors considered in other subclauses, e.g.
3.6.3, but also on the combination of the individual tasks within a job, the contentand repetitiveness of
operations and the workers’ control over the work process.

If task design and job design do not result in an optimal level of demand, then“6ne or more of the
following methods shall be implemented in order to improve the qualitysofithe job:

— adequate breaks, organized or non-organized;

— change of activities as, for example, job rotation among people onian.assembly line or in a team
working within a group;

— having one person (instead of several people) perform,several successive tasks belonging to the
same system function (job enlargement), for example, performing different assembly operations in
a sequence;

— having one person (instead of several people) perform successive tasks belonging to different
system functions (job enrichment), for example, assembly operations followed by quality checks
performed by the person who also remaoves defects.

EXAMPLE A bank introduces a new_system of jobirotation allowing their workers to perform a number of
different tasks while allowing sufficient time for breaks.

3.6.5 Design of work environment

The work environmentshall be designed and maintained to minimize the adverse effects of social,
physical, chemical and biologicalconditions on the health, safety and well-being of workers, as well as
on their capacity and willingness to perform the tasks under consideration.

Wherever possible, both objective and subjective assessments should be used to determine conditions.
As well as enSuring that environmental conditions remain within recognized limits for the maintenance
of healthysafety and well-being, attention should also be given to the extent to which the design of the
environment.an influence safe and efficient task performance. For example, inappropriate acoustical
background can mask an acoustical signal whereas appropriate lighting can enhance the performance
of‘visual inspection tasks. Wherever possible, the worker should be able to influence the conditions in
her/his work environment (e.g. lighting, temperature, ventilation).

It should’be recognized that social, cultural and ethnic factors can influence the acceptability of work
and work organization. These influences can be wide-ranging, including such diverse issues as dress
requirements; substances used in the work process and the hours and days of work. Wherever possible,
these should be taken into account in designing the work system. Social and family pressures can also
influence safety and performance. Possible avenues for amelioration include designing workplaces to
minimize the potential for human error or, where concentration is vital, providing additional social
support.

NOTE1 Concerns over private problems can cause distraction, predisposing workers to errors.

NOTE 2  Some religious requirements impose constraints on dress or on contact with certain animals.

© IS0 2016 - All rights reserved 9







ISO 6385:2016(E)

3.6.6 Design of work equipment and interfaces

When designing work equipment psychological aspects shall be considered in addition to physical
and/or mechanical factors.

In general, interfaces provide for decision-making, information transfer or communication between
people and equipment. Their main components are displays and controls. These may be conventional
devices or computer hardware and software. Interfaces to support human-system interaction shall be
designed to match human characteristics.

— Interfaces shall provide adequate information to allow a rapid overview, as well as providing
information concerning detailed parameters.

— Those elements which most need to be reached shall be where they can most easily be reached.and
operated and those which most need to be seen shall be where they can most easily be seen.

There may be an exception for certain controls, e.g. emergency stop buttons:

— Signals and displays shall be selected, designed and laid out in a manner compatible with the
characteristics of human perception and the task to be performed.

— Signals, displays and controls shall function in a manner likély to minimize the probability of
human error.

— Controls shall be selected, designed and laid out in suchra way as'to be compatible with the
characteristics (particularly of movement) of that partof thebody by which they are to be operated
and the task to be performed. Skill, accuracy, speediand strength requirements should be taken into
account.

— Controls shall be selected and laid out in a manner compatible with population stereotypes, the
dynamics of the control process and its spatialirepresentation. In particular, controls shall be
sufficiently close to each other to facilitate correct operation where they are to be operated
simultaneously or in quick successiofa.

— Controls shall be located so as toavoid inadvertent operation.

— Controls shall be close enotigh to each other to facilitate correct operation where they are to be
operated simultaneouslyr in quick succession.

— The layout of software informatioft displays and the design and function of screen-based controls,
e.g. touch screens, should also reflect the principles above, where appropriate.

NOTE1 For infofmation regarding the design of displays and control actuators, see ISO 9355 (all parts) and
[SO 1503.

NOTE 2 _Forthehuman-system interaction, see also ISO 9241 series.

NOTE 3 | For control centres, see also ISO 11064 series.
3.6.7 <Design of workspace and workstation

3.6.7.1), General
The design shall be such as to allow people both postural stability and postural mobility.

People shall be provided with a base, which is as safe, secure and stable as possible from which to exert
physical energy.

Workstation design, including work equipment and devices, shall include considerations of body
dimensions, posture, muscular strength and movement. For example, sufficient space should be
provided to allow the task to be performed with good working postures and movements, opportunities
for variations in posture, and to allow for easy access.
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Body postures shall not cause fatigue from prolonged static muscular tension. Alterations in body
postures shall be possible.

NOTE Some work practices, such as home working, can provide particular challenges in that the designer
can have little control or influence over the design of the home workspace and workstation.

3.6.7.2 Body dimensions and body posture

The design of the workstation should take into account any constraints imposed by the body dimensions
of those likely to use it together with any clothing or other necessary items.

For prolonged tasks, the worker shall be able to vary their posture, for example,‘¢changing between
sitting, standing or an intermediate posture (e.g. using a sit/stand chair). Sitting iSsnormally préeferable,
although standing may be necessitated by the work process. For prolonged tasks, crouching®r kneeling
postures shall be avoided.

If high muscle strength should be exerted, the chain of force or torque yéctorsthrough the body shall be
kept short and simple by allowing suitable body posture and providing appropriate’body support. This
applies in particular for tasks requiring high precision of movements,

EXAMPLE Height-adjustable work surfaces can be adapted to the body dimensions and enable various
workers to work while standing or sitting.

NOTE Changes in posture and movement during the task, if neeessarythrough the provision of work breaks,
are valuable in preventing work fatigue.

3.6.7.3 Muscular strength

Strength demands shall be compatible with,the physical capacities of the worker and should take into
account scientific knowledge on the relationships between strength, frequency of exertion, posture,
work fatigue, etc.

The design of the work shall be/such.asito avoid unnecessary or excessive strain in muscles, joints,
ligaments, and on the respiratoryand circulatory systems.

Muscle groups involved shall be strong enough to meet the strength demands. If strength demands are
excessive, auxiliary sources of.energy should be introduced into the work system or the task should be
redesigned to use more powerful muscles.

EXAMPLE1 Nurses are assistéd by lifting devices to move patients.

EXAMPLE 2 4 Construction workers are assisted by manipulators to transport and assemble heavy components.

3.6.7.4 Body movement

Afgood balance shall be established among body movements; motion is preferred to prolonged
immobility.

The frequency, speed, direction and range of body or limb movements shall be within anatomical or
physiological limits.

Movements with great accuracy requirements, particularly for a long duration, shall not entail exertion
of considerable muscular strength.

The execution and sequencing of movements should be facilitated by guiding devices, as appropriate.

NOTE An absence of body movement can lead to muscle discomfort and pain. Workers in sedentary jobs are
encouraged to change position from time to time.
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3.7 Realization, implementation, adjustment, verification and validation

The term realization includes the building, production or purchase of the new technical design of the
work system and its installation in the place where it will be used.

Implementation shall include a careful introduction of the new work system to all people concerned,
especially the (potential) workers, including the provision of information and training, where
appropriate. A clear procedure for the change from the old to the new situation shall be incorporated, if
possible, including a back-up system.

The initial period of use should be considered as the final phase (adjustment) and should be seen as the
final design phase.

It is therefore important to identify the changes necessary (their origins, effects and assoeciatedrisks)
to improve the design process and optimize work system performance.

NOTE1 Failure to implement this phase is often the root cause of some accidents andindustrial disasters.
Adjustments could be as follows:
— technical, related to the adjustment of the work system to the final location;

— organizational, taking into account the management and allogation of resources and means and the
design of local procedures and different organizational levels;

— worker-related, giving workers the opportunity to apply their.experiénce, training and coping skills
to manage risks and unanticipated circumstances.

It is therefore important to support this adjustment phase to obtain acceptable performance.

Documentation, which is usable by the intended user population, should be available and instruction
and training of the workers helps to ensure a quick and'reliable change to the new situation.

The application of ergonomic principles duringsthe design process minimizes the need for training.
Where necessary in order for any design torachieve its full potential, adequate and appropriate, training
shall be given in the functioning of the hew work/system.

Verification activities shall be.onducted toensure that work system meets the required characteristics.
These can include, but are not\limited to, specified requirements, design description and the work
system itself.

The validation process shall demonstrate that the new work system performs as intended without any
harmful effects on the workers’ health, well-being or safety. If system performance is inadequate or
the workers’ health, well-being or safety is negatively affected, the work system shall be redesigned as
described in this International Standard. Workers should be involved and participate in the validation
of the work system. If, during the validation process, a work system achieves its performance criteria
at the expense of the health, well-being or safety of the workers, it fails to meet the requirements of this
Intepnational Standard.

NOTE 2¢> Further information on the verification and validation process is given in ISO/IEC/IEEE 15288:2014,
6.494and 6.4.11.

4 Evaluation and monitoring

4.1 General

Properly applied, ergonomics optimizes the performance and effectiveness of the work system,
including the workers without detriment to their health, well-being or safety.

After realization and implementation of the work system, processes of evaluation and monitoring of the
work system should be established. Besides evaluation during the development process (see 3.7), an
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overall evaluation of the design of a work system is useful in order to get a total view on the results of
the project and to learn from it, by comparing the intended outcome at the beginning of the project with
the final result. It is also necessary to continue to monitor the effect of the system in order to safeguard
against longer-term deterioration in the performance or health of the users. The overall evaluation
shall be carried out when the process is stabilized.

This evaluation should consider the quality of work in order to create a healthy basis within working
situations for long-term effective performance of workers.

Evaluation and monitoring should include criteria relating to the following:

— health and well-being (4.2);
— safety (4.3);

— system performance (4.4);
— usability (4.5);
— cost-benefit (4.6).

In practice, this will include recording of problems and experiénces for analysis as a basis for corrective,
adaptive and preventive actions or further development ofwork systems.

NOTE For additional information, see also ISO 10075-3;-1S0 11226, ISO 11064-7, EN 614-2, EN 1005-4 and
EN 1005-5.

4.2 Health and well-being

Examples for approaches for the evaluation'of workers’ health and well-being in the work system are as
follows:

— medical surveillance;
— physiological measurements;
— subjective assessment;

— measurement by psychological instruments.

4.3 Safety

Examplesdor approaches for the evaluation of safety in the work system are as follows:
— reliability of system related to safety;

—+ incidence of errors;

—obseryation of unsafe behaviour;

— incidence of near-misses;

~— incidence of accidents;

— hazard identification and risk assessment.

4.4 System performance

Examples for approaches for the evaluation of performance of the worker and the work system are as
follows:

— qualitative evaluation as a check for defective products;

© IS0 2016 - All rights reserved 13
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— quantitative evaluation of productivity.

4.5 Usability

Usability is a criterion against which a work system can be evaluated. In applying the concept of
usability within the work system, all relevant system components should be identified.

To evaluate usability, it is normally necessary to use at least one measure for each of effectiveness,
efficiency and satisfaction.

NOTE For a detailed description of usability measures and definitions of effectiveness, efficiency and
satisfaction, see ISO 9241-11.

4.6 Cost-benefit

Cost-benefit models can be used for semiquantitative evaluation about the effect of‘the new design,
for instance, costs can be diminished by a reduction in average sickness absence, of production loss,
or of maintenance. Good work situations can have many comparable positive side effects that can be
translated into cost-benefits.

4.7 Conformance

As well as by having met the requirements of the document itself, conformance with this International
Standard is achieved by

a) satisfying the set of demands, requirements and specifications (3.3),

b) identifying applicable recommendations,
c) stating whether or not these recommendations have been followed, and
d) ifany have not been followed, explaining why.

If a work system is claimed to have et the requirements, and if the applicable recommendations are
considered to have been followed, the procedure used to determine how they have been met/followed
should be specified.

14 © IS0 2016 - All rights reserved
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FOREWORD


(Formal clause shall be added later)


A full face mask is a facepiece which covers the eyes, nose, mouth and chin and provides adequate sealing on the face of the wearer of a respiratory protective device against the ambient atmosphere,   when the skin is dry or moist, when the head is moved and when the wearer is speaking. Air enters the full face mask through the facepiece connector(s) and passes either directly through the nose and mouth area if there is an inner mask around mouth and nose or via the eye (visor) area of the full face mask. An inner mask may be used to separate the nose and mouth from the eye (visor) area(s) of the full face mask.


The exhaled air flows back either through the facepiece connector into the breathing apparatus (closed circuit breathing apparatus, pendulum breathing) or directly to the ambient atmosphere via the exhalation valve(s) (open circuit breathing apparatus), or by other appropriate means in other types of respiratory protective devices.


A given respiratory protective device is considered to be conforming to this standard when the individual components satisfy the requirements of this standard and practical performance tests have been carried out on complete apparatus. If for any reason a complete apparatus is not tested then simulation of the apparatus is permitted provided the respiratory characteristics and weight distribution are similar to those of the complete apparatus.


This standard covers full face masks for respiratory protective devices, except escape apparatus and diving apparatus. It specifies requirements for full face masks which are used as a part of respiratory protective devices.


The original standard was published in 1994 in line with EN 136 : 1989 ‘Respiratory protective devices; full-face masks; requirements, testing and marking’ published by the European Committee for Standardization (CEN). 


This first revision has been carried out to incorporate latest technological developments and international practices. Significant assistance has been derived from the revised EN 136 : 1998 for the revision of this standard.


In this first revision, the following major changes have been made:


a) Escape application for full face mask is included;


b) Classification (class 1, 2, and 3) introduced based on area of application;


c) Tolerances for specified requirements defined and testing conditions specified;


d) Materials requirement specific for class 2 and class 3;


e) Test method for differential pressure testing of speech diaphragm added;


f) New parameter introduced – Leak tightness;


g) Flammability test method is different for different classes;


h) Strength of head harness requirement different for classes;


j) Facepiece connector and threading requirements different for classes;


k) Vision test using apertometer done away with for field of vision;


m) Tensile force requirement different for different classes;


n) Breathing resistance requirement different for different classes and threading of mask;


p) Requirement for resistance to thermal radiation introduced for class 3 masks;


q) Identification marking given for different classes;


r) Recommendation introduced for marking of parts and components of full face masks;


s) Sample conditioning for humid atmospheric conditions, for example, (70 ± 3) °C and 95 percent to 100 percent, RH increased   to 72 hours from 12 hours.


It is recommended that reference should be made to IS 9623 for guidance on the type of respiratory protection that should be provided for particular conditions. In addition, care should be taken in the choice of breathing apparatus itself, where such equipment is to be used in very high (60 ± 3) °C or very low (-30 ± 3) °C ambient temperatures and the instructions provided by the suppliers should be carefully noted.


Certain toxic substances which may occur in some atmospheres can be absorbed by the skin. Where these do occur, respiratory protection alone is not sufﬁcient and the whole body should be protected.


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 value should be the same as that of the speciﬁed value in this standard.
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Draft Indian Standard


RESPIRATORY PROTECTIVE DEVICES — FULL FACE MASKS — SPECIFICATION


(First Revision)


1 SCOPE


This standard prescribes requirements for full face masks for respiratory protective devices and their methods of sampling and test, except diving apparatus.


2 REFERENCES


The standards listed below contain provisions which through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreement based on this Indian Standard are encouraged to investigate the possibility of applying the most recent editions of the Indian Standards indicated below.


3 TERMINOLOGY


For the purpose of this standard the definitions given in IS 8347 and the following shall apply.


3.1 Full face mask — Facepiece which covers the eyes, nose, mouth and chin and provides adequate sealing on the face of the wearer of a respiratory protective device against the ambient atmosphere, when the skin is dry or moist, when the head is moved and when the wearer is speaking.


4 CLASSIFICATION


Three classes of full face masks are described, each providing same level of protection but having   differences with respect to areas of application.


	Class 1: Full face masks for light duty use 


	Class 2: Full face masks for general use 


	Class 3: Full face masks for special use


5 REQUIREMENTS


5.1 Nominal Values and Tolerances


Values that are not stated as maximum or minimum shall have a tolerance of ± 5 percent. The ambient temperature for testing shall be (27 ± 2) °C, the temperature limits shall have accuracy of ± 1 percent, and the relative humidity shall be (65 ± 5) percent.


5.2 Materials


For class 2 and class 3 full face masks, exposed parts that is those which may be subjected to impact during use of the apparatus shall not be made of aluminium, magnesium, titanium or alloys containing such proportions of these metals as will, on impact, give rise to frictional sparks capable of igniting flammable gas mixtures. 


Testing shall be done as per 6.2.


5.3 Cleaning and Disinfecting


The materials used shall withstand the cleaning and disinfecting agents as recommended by the manufacturer.


Testing shall be done as per 6.3.


5.4 Finish of Parts


The finish of any part of the full face mask that might come in contact with the wearer shall be free from sharp edges and burrs. Testing shall be done as per 6.2 and 6.5.


5.5 Speech Diaphragm Assembly


5.5.1 Where the facepiece includes a speech diaphragm the latter shall be protected against mechanical damage as assessed by visual inspection in accordance with 6.2.


5.5.2 The speech diaphragm shall withstand a differential pressure of 80 m bar (static pressure) with the positive pressure on the outside (ambient atmosphere). Testing shall be done as per 6.2 and 6.4.1.


5.5.3 When a speech diaphragm assembly can be subjected to an external force it shall withstand axially a tensile force of 150 N applied for 10 seconds. The test shall be repeated 9 times at intervals of 10 seconds. Test shall be done as per 6.2 and 6.4.2.


5.5.4 After a class 3 full face mask has been subjected to thermal radiation test in accordance with 6.15 and allowed to return to ambient atmosphere, the requirements of 5.5.1, 5.5.2 and 5.5.3 shall be met. Testing shall be done as per 6.2 and 6.4.


5.6 Replaceable Components


This requirement applies to class 3 full face masks only.


Unless integral with the full face mask the following components (when fitted) shall be replaceable:


Inner mask, head harness, lens/visor, connector(s), inhalation and exhalation valves, check valves, speech diaphragm, lens wiper.


Testing shall be done as per 6.2.


5.7 Practical Performance


The full face mask shall meet all laboratory tests except flammability and inward leakage before practical performance testing.


The complete apparatus shall undergo practical performance tests under realistic conditions. These general tests serve the purpose of checking the equipment for imperfections that cannot be determined by the tests described elsewhere in this standard. In addition to the tests described in this standard, details of practical performance tests for breathing apparatus are given in the relevant   Indian Standards.


Where practical performance tests show the apparatus has imperfections related to wearer’s acceptance the test report shall provide full details of those parts of practical performance tests which revealed these imperfections. This will enable other testing labs to duplicate the tests and assess the results thereof.


Testing shall be done as per 6.5.


NOTE – Examples of Indian Standards for breathing apparatus are IS 10245 (Parts 1 to 4), and IS 15803


5.8 Resistance to Temperature


After conditioning in accordance with 6.1 and being allowed to return to room temperature the full face mask shall show no appreciable deformation. Any incorporated threaded connector shall be gauged and shall conform to either IS 14138 (Part 1) or IS 14138 (Part 2). Moreover, for class 3 full face masks, threads shall be gauged and shall conform to either IS 14138 (Part 1) or IS 14138 (Part 2), at the end of conditioning period as per 6.1 (b). After the resistance to temperature test the face piece shall be tested for leak tightness and shall meet the requirements of 5.9.


Testing shall be done as per 6.2, 6.14, 6.6 and 6.7.


5.9 Leak tightness


5.9.1 The leakage of the full face mask shall not exceed that indicated by a change in pressure of 1 mbar in 1 min, when tested with 10 mbar negative pressure.


Testing shall be done as per 6.6.


5.9.2 Compatibility with Skin


Materials that may come into contact with the wearer’s skin shall not be known to likely cause irritation or any adverse effect to health and the manufacturer of the facepiece shall give a declaration to this effect along with each consignment.


Testing shall be done as per 6.2 and 6.5.


5.10 Flammability


5.10.1 Class 1 full face masks


Parts of the full face mask that might be exposed to flame during use shall not burn or continue to burn for more than 5 seconds after removal from flame.


Testing shall be done according to 6.2 and 6.13.1.


5.10.2 Class 2 and 3 full face masks


Parts of the full face mask that might be exposed to flame during use shall not burn or continue to burn for more than 5 seconds after removal from flame.


Testing shall be done according to 6.2 and 6.13.2.


5.10.3 The masks shall conform to the requirements of leak tightness (5.9), both before and after flammability tests as per 6.13.1 and 6.13.2.


5.11 Resistance to Thermal Radiation


Class 3 full face masks shall be resistant to thermal radiation. Whether a full face mask is resistant to thermal radiation may be tested in two ways:


a) If the full face mask conforms to leak tightness (5.9) after a test period of 20 minutes although it may be deformed; or


b) If the visibility becomes impaired after a test period of ≥ 4 minutes and the face piece still conforms to leak tightness (5.9) when tested after an additional one minute.


The conformity of the test full face mask to leak tightness (5.9) shall be checked before the test. Testing for resistance to thermal radiation shall be done as per 6.15.


5.12 Inward Leakage of Facepiece


A full face mask shall fit against the contours of the face so that when tested in accordance with 6.7 the inward leakage of the test contaminant shall not exceed an average value of 0.05 percent of the inhaled air for any of the ten test subjects in any of the test exercises.


5.13 Carbon dioxide Content of the Inhalation Air


When tested in accordance with 6.8 the carbon dioxide content of the inhaled air (dead space) shall not exceed an average of 1.0 percent (by volume).


5.14 Head Harness


5.14.1 The head harness shall be designed so that the full face mask can be donned and removed easily, when tested in accordance with 6.2 and 6.5.


5.14.2 The head harness shall be adjustable or self-adjusting and shall hold the full face mask firmly and comfortably in position, when tested in accordance with 6.2 and 6.5.


5.14.3 Strength of harness


5.14.3.1 For class 1 full face masks each strap of the head harness shall withstand a pull of 100 N applied for 10 seconds in the direction of pulling when the full face mask is donned. Buckles and attachment lugs (if present) shall withstand the same pull. Testing shall be done as per   6.2 and 6.9.1.


5.14.3.2 For class 2 and class 3 full face masks each strap of the head harness shall withstand a pull of 150 N applied for 10 seconds in the direction of pulling when the full face mask is donned. Buckles and attachment lugs (if present) shall withstand the same pull. Testing shall be done as per 6.2 and 6.9.1.


5.14.3.3 Each strap shall not have linear deformation of more than 5 percent after being subjected to pull of 50 N for 10 seconds. Testing shall be done as per 6.9.2.


5.15 Facepiece Connector


The connection between the facepiece and the apparatus may be achieved by a permanent or special type of connection or by a threaded connection. All demountable connections shall be readily connected and secured, where possible by hand. Any means of sealing used shall be retained in position when the connection is disconnected during normal maintenance. Correct and reliable connection between facepiece and other parts of the equipment shall be ensured.


Testing shall be done as per 6.2, 6.5 and 6.7.


5.15.1 Class 1 full face mask shall not have threaded connection as per IS 14138 (Part 1) or IS 14138 (Part 2) when tested as per 6.2.


5.15.2 Class 2 and class 3 full face masks shall have only one threaded connection as per IS 14138 (Part 1) or IS 14138 (Part 2). If any other connector is used, it shall not be possible to connect it to threads conforming to IS 14138 (Part 1) or IS 14138 (Part 2). Testing shall be done as per 6.2.


5.15.3 Strength of connectors


5.15.3.1 For class 1 full face mask, connection between facepiece and connector shall be able to  withstand axially a tensile force of 250 N when tested as per 6.10.


5.15.3.2 For class 2 and class 3 full face masks, connection between facepiece and connector shall be able to withstand axially a tensile force of 500 N when tested as per 6.10.


5.15.3.3 Before and after the test for strength of connectors, the face mask shall meet requirements of leak tightness (5.9) when tested as per 6.6.


5.16 Eyepiece(s) and Visor(s)


5.16.1 Eyepieces/visors and anti-mist discs designed to serve as visors shall be attached in a reliable and gastight manner to the facepiece when tested as per 6.2.


5.16.2 Eyepieces/visors shall not distort vision as determined in practical performance tests, when tested in accordance with 6.5.


5.16.3 The manufacturer shall provide means to reduce misting of the eyepiece(s) or visor(s) so that vision is not interfered with when the apparatus is tested in the practical performance tests in accordance with 6.5.


Where antifogging compounds are used as intended or specified by the manufacturer, they shall be compatible with the eyes, skin and the components of the facepiece.


5.16.4 The impact resistance of the eyepiece(s) or visor(s) shall be tested in accordance with 6.11. At the end of the test the facepiece shall not be damaged in any way that may make it ineffective or cause injury to the wearer. The effectiveness shall be determined by testing the face mask for leaktightness as per 6.6 before and after the impact test. The face mask shall meet requirement of leaktighness (5.9) both before and after the impact test.


5.17 Inhalation and Exhalation Valves


Valve assemblies shall be such that they can be readily maintained and, if intended by the manufacturer, correctly replaced. It shall not be possible to fit an exhalation valve assembly into the inhalation circuit or an inhalation valve assembly into the exhalation circuit.


Inhalation and exhalation valve assemblies, sub-assemblies and piece parts designed to be identical by the manufacturer are acceptable. However, inhalation and exhalation valve assemblies, sub- assemblies and piece parts designed to be different by the manufacturer are acceptable only if precise and comprehensible description is provided in the information supplied by the manufacturer. This information shall also contain illustrations (photographs, drawings etc.) on how to assemble the face piece correctly. The parts shall be unambiguously described and marked. Means to check correct assembly shall be described.


Testing shall be done as per 6.2.


5.17.1 Inhalation Valves


5.17.1.1 Inhalation valves shall function correctly in all orientations.


5.17.1.2 A full face mask with a centre thread connection as per IS 14138 (Part 2) shall not have an inhalation valve. If standard thread connection as per IS 14138 (Part 1) is used, an inhalation valve shall be incorporated in the full face mask.


5.17.1.3 If a full face mask has to be used with filters, it shall be provided with an inhalation valve, if there is no valve in the filter.


Testing shall be done as per 6.2 and 6.16.


5.17.2 Exhalation Valves


5.17.2.1 Exhalation valve(s) shall function correctly in all orientations. A full face mask with centre thread connection as per IS 14138 (Part 2) shall not have an exhalation valve.


5.17.2.2 A full face mask with a standard thread connection as per IS 14138 (Part 1) and a full face mask belonging to class 1 shall have at least one exhalation valve or other appropriate means to allow the escape of exhaled air and/or excess air.


5.17.2.3 Exhalation valve(s), if fitted, shall be protected against or be resistant to dirt and mechanical damage. They may be shrouded or include any other device that may be necessary to comply to inward leakage requirement (5.11).


Exhalation valve(s) shall continue to operate correctly and meet requirements of breathing resistance (5.18) after (a) a continuous exhalation flow of 300 l/min, and (b) a negative pressure ( static ) in the mask of 80 mbar ( 30 s for each test ).


Testing shall be done as per 6.2, 6.12 and 6.16.


5.17.3 Tensile Force


5.17.3.1 Class 1 full face masks


Before and after the test, the full face mask shall meet the requirement of leak tightness (5.9).


When the exhalation valve housing is attached to the face blank it shall withstand axially a tensile force of 50 N applied for 10 seconds. The test shall be repeated 9 times at intervals of 10 seconds.


Testing shall be done as per 6.2 and 6.16.


5.17.3.2 Class 2 and 3 full face masks


Before and after the test the full face masks shall meet the requirement of leak tightness (5.9).


When the exhalation valve housing is attached to the face blank it shall withstand axially a tensile force of 150 N applied for 10 seconds. The test shall be repeated 9 times at intervals of 10 seconds.


Testing shall be done as per 6.2 and 6.16.


5.18 Breathing Resistance


When tested in accordance with 6.12, the breathing resistance of full face mask (except for positive pressure breathing apparatus) shall meet the requirements of 5.17.1 or 5.17.2.


If the facepiece has a special connection for use only with positive pressure breathing apparatus, its breathing resistance is not assessed separately but as a part of the complete apparatus, which shall meet the requirements of the appropriate standard for breathing apparatus.


5.18.1 Facepieces with connection other than those in 5.17.2 shall meet the requirements given in Table 1.


Table 1 Breathing Resistance


(Clause 5.18.1)


			Inhalation resistance, mbar


			Exhalation resistance, mbar





			30 l/min continuous  flow


			95 l/min continuous flow


			160 l/min continuous flow or 50 l/min sinusoidal


(25 cycles/min, 2.0 l/stroke)


			160 l/min continuous flow or 50 l/min sinusoidal


(25 cycles/min, 2.0 l/stroke)





			≤ 0.5


			≤ 1.5


			≤ 2.5


			≤ 3.0








5.18.2 Class 2 and Class 3 full face masks with centre threaded connection as per IS 14138 (Part 2) and without valve(s) shall meet the requirements given in Table 2.


Table 2 Breathing Resistance


(Clause 5.18.2)


			Inhalation resistance, mbar


			Exhalation resistance, mbar





			160 l/min continuous flow or 50 l/min sinusoidal (25 cycles/min, 2.0 l/stroke)


			160 l/min continuous flow or 50 l/min sinusoidal (25 cycles/min, 2.0 l/stroke)





			≤ 0.6


			≤ 0.6








6 Test Methods


6.1 Conditioning


Two full face masks shall be exposed to the following conditions successively:


a) Dry atmosphere of (70 ± 3) ᵒC for 72 hours;


b) Atmosphere of (70 ± 3) ᵒC at 95 percent to 100 percent relative humidity for 72 hours; and


c) Temperature of (-30 ± 3) ᵒC for 24 hours.


It shall be ensured that no thermal shock occurs during conditioning.


6.2 Visual Inspection


All samples are subject to visual inspection. The visual inspection shall be carried out prior to, or during laboratory or practical performance tests.


6.3 Cleaning and Disinfection


All samples that are to be used for inward leakage tests shall be cleaned and disinfected following the instructions of the manufacturer provided with the full face mask. Conformity to inward leakage (5.13) shall be tested as per 6.7 and practical performance shall be tested as per 6.5.


6.4 Speech Diaphragm


6.4.1 Three samples shall be tested as received. Only a sudden change in pressure shall be regarded  as significant.


The speech Diaphragm shall withstand a differential pressure of 80 mbar(static pressure )with the positive pressure on the outside (ambient atmosphere ).


a) Test is applicable if mask used Speech Diaphragm. 


b) Please dismantle Speech Diaphragm as per manufacturer’s instructions, check visually for any sign of Damage during disassembly.


c) Use suitable fixture to fit Speech diaphragm (see Fig. 1).


d) Close Valve 2 (see Fig. 1)., Open Valve 1(see Fig. 1)., Start pump.


e) Adjust Valve 1 to measure 80mbar on differential pressure meter connected to positive port.


f) Connect Speech Diaphragm Fixture in front of valve 2.


g) Open valve 2, ensure that pressure meter reads 80 mbar for few (5-10) seconds. If pressure is less than 80 mbar, adjust using valve 1.


j) Stop the pump.


k) Check Speech diaphragm for damage.


m) Assemble speech diaphragm in mask with manufacturers instruction, check for proper assembly and proper functioning of mask after assembly. 





[image: ]


FIG. 1 SCHEMATIC DIAGRAM OF SPEECH DIAPHRAGM


			1


			Airflow pump


			4


			On Off Valve 1





			2


			Differential Pressure meter


			5


			On Off Valve 2





			3


			Flexible tubing (approx. 6 mm)


			6


			Speech Diaphragm Outer side





			7


			Connector to hold speech diaphragm with stoper, o-ring and internal threads 





			8


			Stopper connector with male threads to hold Speech diaphragm leak tight








6.4.2 Three samples shall be tested as received.


6.5 Practical Performance Test


6.5.1 General


Two samples shall be tested, both after conditioning in accordance with 6.1. All tests shall be carried out by two test subjects at ambient temperature. The test temperature and humidity shall be recorded.


During the test, a filter simulator (Fig. 2) shall be fitted to facepiece with standard thread connection as per IS 14138 (Part 1). For other facepieces, a filter or other equipment, normally used with the facepiece shall be fitted.
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	* See IS 14138 (Part 1)


FIG. 2 FILTER SIMULATOR FOR STANDARD THREAD CONNECTION


6.5.2 The practical performance test shall be carried out and evaluated as per the method   prescribed in IS 17274 (Part 7).


6.6 Leak tightness


All sample shall be tested for leak tightness, and also as specified elsewhere in the standard.


The test shall be carried out using a dummy head and a pressure of -10 mbar created in the cavity of      the facepiece. During the test the inhalation port shall be sealed and the exhalation valve disc shall be moistened. The pressure shall be measured by usual methods with a least count of 0.1 mbar.


6.7 Inward Leakage


6.7.1 General


6.7.1.1 Two samples shall be tested: one as received, and the other conditioned as per 6.1 but after returning to ambient temperature. Either sodium chloride or sulfur hexafluoride shall be used as the test agent.


Prior to the test it shall be ensured that the full face mask is in good working condition and that it can be used without hazard. For the test, persons shall be selected who are familiar with using such equipment. A panel of 10 clean shaven persons shall be selected covering the spectrum of facial characteristics of typical users (excluding significant abnormalities). In the test report, faces of the ten test persons shall be described by the four facial dimensions as shown in Fig. 3. If more than one size of full face mask is manufactured, test subjects shall select the most appropriate size in accordance with manufacturer’s information.
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FIG. 3 FACIAL DIMENSIONS


6.7.2 The inward leakage test shall be carried out for the full face mask as per the method prescribed in IS 17274 (Part 1).


6.8 Carbon Dioxide Content of Inhalation Air


6.8.1 General


6.8.1.1 One sample as received shall be tested.


6.8.1.2 The full face mask shall be fitted to Sheffield dummy head securely without any deformation and shall be leaktight. If necessary, the full face mask can be sealed to dummy head with PVC tape or other suitable sealant.


6.8.1.3 Air shall be supplied to the full face mask from breathing machine adjusted to 25 strokes/min and 2.0 litres/stroke. The exhaled air shall have carbon dioxide content of 5 percent by volume.


6.8.2 The sample shall be subjected to any one of the three separate tests prescribed in IS 17274 (Part 9) to determine the carbon dioxide content of the inhalation air.


6.9 Tensile Strength of Head Harness


6.9.1 Three samples shall be tested as received. The force shall be applied to the free ends of the straps.


6.9.2 Three samples shall be tested as received. The permanent linear deformation shall be measured 4 hours after the pull test.


6.10 Tensile Strength of Connector


Three samples shall be tested as received. The full face mask shall be fitted on a dummy head in such a manner that load can be applied axially to the connector. Additionally, restraining straps or bands shall be fitted over the faceblank around the connection so that load is applied as directly as possible to the fitting of the connector with the faceblank and the restraining force is not applied wholly to the head harness (see Fig. 4). Test time shall be 10 seconds.
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FIG. 4 ARRANGEMENT FOR TENSILE STRENGTH OF CONNECTOR TEST


6.11 Impact Resistance of Eyepiece/Visor


Five samples shall be tested as received.


Impact resistance shall be tested using a completely assembled full face mask mounted on a dummy head such that a steel ball having 22 mm diameter and weighing 43.8 g (approximately) falls normally from a height of 1.30 m on the centre of the eyepiece/visor.


6.12 Breathing Resistance


Three samples shall be tested as received. The breathing resistance shall be measured with the full face mask fitted securely in a leak tight manner but without deformation on a Sheffield dummy head. Test shall be carried out according to the static and dynamic method prescribed in IS 17274 (Part 2).


For the static method, inhalation resistance shall be determined at 30 lpm, 95 lpm, and 160 lpm, whereas exhalation resistance shall be determined at 160 lpm. For the dynamic method, breathing resistance shall be determined using breathing machine adjusted to 25 cycles/min and 2 litres/stroke.


6.13 Flammability


6.13.1 Class 1 full face mask


Three samples shall be tested, one as received and two conditioned in accordance with 6.1 but after returning to ambient temperature.


The full face masks shall be mounted on a metallic dummy head and flammability test shall be carried out according to the single burner dynamic procedure (6.2.4) of IS 17274 (Part 10).


6.13.2 Class 2 and 3 full face mask


Three samples shall be tested, one as received and two conditioned in accordance with 6.1 but after returning to ambient temperature.


The full face masks shall be mounted on a metallic dummy head and flammability test shall be carried out according to the six burner dynamic procedure (6.2.2) of IS 17274 (Part 10).


6.14 Resistance to Temperature


Two samples shall be tested as received. The threaded connection shall be gauged at room temperature. For class 3 full face masks, the gauge test shall be completed within 30 seconds of removal from conditioning as per 6.1.


6.15 Resistance to Thermal Radiation


Five samples shall be tested as received. The test for thermal radiation shall be carried out according to the method prescribed in 6.3.1 of IS 17274 (Part 10). The source of thermal radiation shall be adjusted so that the thermal energy flux is 8.0+ 0.0/-0.2 kW/m2 at a distance of 175 mm. The breathing machine shall be adjusted to 20 cycles/min and 1.5 litres/stroke.


6.16 Inhalation and Exhalation Valve


Three samples shall be tested as received.


7 MARKING


7.1 The manufacturer shall be identified by name, trademark or other means of identification.


7.2 All units of the same model shall be provided with a type identifying mark. Class shall be identified by “CL” followed by the class number. For example, a class 2 mask shall be marked with CL 2.


7.3 Where the performance of components may be affected by ageing, means of identifying the date of manufacture shall be given. In case actual date cannot be provided, at least the year of manufacture shall be provided. For parts on which marking cannot be done, relevant information shall be supplied by the manufacturer. See Annex B for marking recommendations for parts and components.


7.4 Components or parts that are designed to be replaced by the user and sub-assemblies with considerable bearing on safety shall be readily identifiable. For parts on which marking cannot be done, relevant information shall be supplied by the manufacturer. See Annex B for marking  recommendations for parts and components


7.5 All markings shall be clearly visible and durable.		


7.6 The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the standard mark.


8 SAMPLING AND CRITERIA FOR CONFORMITY


8.1 Lot


In a single consignment, all the full face masks assembled under uniform conditions of manufacture on the same day, shall constitute a lot.


8.2 Each lot shall be tested separately for ascertaining the conformity of the lot to the requirements of the specification. The number of face masks to be selected from the lot (see IS 4905 for random sampling) shall be according to the number of samples required for each test as mentioned in 6. 


8.3 The lot shall be considered to have satisfied the requirements of this standard if there is no failure in the samples. Otherwise, the lot shall be rejected.


9 INFORMATION SUPPLIED BY THE MANUFACTURER


9.1 The following information shall be supplied by manufacturers along with each full face mask in the official languages of the country:


a) Declaration that materials of the full face mask that may come into contact with the wearer’s skin does not cause irritation or any adverse effect to health;


b) Applications and limitations;


c) Facepiece classification;


d) Checks prior to use;


e) Donning and fitting process;


f) Cleaning and disinfection process;


g) Storage and maintenance instructions;


h) Warnings for the following scenarios:


i) Chances of leakage in case of wearer having facial hair or spectacles;


ii) Use of equipment in explosive atmosphere;


iii) Air quality;


iv) Hazards of oxygen and oxygen enriched air;


v) Class 1 full face mask shall not be used with self-contained breathing apparatus.


9.2 Information provided shall be precise and comprehensible. If helpful, illustrations and part numbers should be added. Additional markings indicating limitations or extra requirements shall be explained.


ANNEX A


(Clause 2)


LIST OF REFERRED INDIAN STANDARDS


			IS No.


			Title





			IS 8347 : 2008


			Respiratory protective devices — Definitions, classification and nomenclature of components (first revision)





			IS 10245 (Part 1) : 1996


			Breathing apparatus: Part 1 closed circuit breathing apparatus (Compressed Oxygen Cylinder) - Specification (first revision)





			IS 10245 (Part 2) : 2023


			Respiratory Protective Devices-Specification Part 2 Self-Contained Open Circuit Breathing Apparatus (second revision)





			IS 10245 (Part 3) : 1999


			Breathing apparatus: Part 3 fresh air hose and compressed air line breathing apparatus - Specification (First Revision)





			IS 10245 (Part 4) : 1982


			Specification for breathing apparatus: Part 4 escape breathing apparatus (Short Duration Self - Contained Type)





			IS 14138 (Part 1) : 1994


			Respiratory protective devices: threads for facepieces, Part 1 Standard thread connection





			IS 14138 (Part 2) : 1994


			Respiratory protective devices: threads for facepieces, Part 2  Centre thread connection





			IS 15803 : 2008


			Respiratory protective devices - Self contained closed circuit breathing apparatus chemical oxygen (KO2) type, self generating, self rescuers - Specification





			IS 17274 (Part 1) : 2023


ISO 16900-1 : 2019


			Respiratory protective devices — Methods of test and test equipment Part 1 Determination of inward leakage (first revision)





			IS 17274 (Part 2) : 2019/


16900-2: 2017


			Respiratory Protective Devices — Methods of Test and Test Equipment - Part 1 Determination of Inward Leakage





			IS 17274 (Part 7) : 2023


ISO 16900-7 : 2020


			Respiratory protective devices Methods of test and test equipment Part 7: Practical performance test methods (first revision)





			IS 17274 (Part 9) : 2019/


16900-9 : 2015


			Respiratory Protective Devices - Methods of Test and Test Equipment - Part 9 Determination of Carbon Dioxide Content of the Inhaled Gas





			IS 17274 (Part 10) :


2019/ 16900-10 :2015


			Respiratory Protective Devices - Methods of Test and Test Equipment - Part 10 Resistance to Ignition, Flame, Radiant Heat and Heat














ANNEX B


(Clauses 7.3 and 7.4) 


MARKING RECOMMENDATIONS FOR PARTS AND COMPONENTS OF FULL FACE MASKS TABLE A-1 RECOMMENDATION FOR MARKING


			Components/Parts


			Part-Marking


			Date/Year of Manufacture





			Inhalation valve disc


			N


			N





			Exhalation valve disc


			N


			R





			Connector (if fitted)


			R


			N





			Faceblank


			R


			R





			Head harness


			R


			R





			Visor


			R


			N





			Visor frame


			R


			N





			Inner mask


			R


			R





			Check valve unit


			N


			N





			Speech diaphragm


			R


			R





			R: Marking is necessary.


N: Marking is not necessary.
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Microsoft Word 97-2003 Document

			Template for comments and secretariat observations


			Date: 


			Document: ISO/








			1


			2


			3


			4


			5


			6


			7





			MB1



			Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted








			TEMPLATE FOR SENDING COMMENTS ON BIS DOCUMENTS








			Date: 


			


			Document No.: 


			


			Title of the Document:


			Comments from JLD for new draft of IS 14166





			Name of the Commentator/



Organization:


			Sachin Patil , Joseph Leslie Dynamiks Mfg. Pvt. Ltd.


			Abbreviation of the Commentator/Organization:


			JLD








(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)


			Abbreviation of the Commentator/Organization


			Clause/ Subclause No.



(e.g. 3.1)


			Paragraph No. /



Figure No. / 



Table No.



(e.g. Table 1)


			Type of Comment1)


			Comments/Suggestions along with Justification for the Proposed Change


			Proposed Change/Modified Wordings


			Committee Decision





			(1)


			(2)


			(3)


			(4)


			(5)


			(6)


			(7)











			Sachin



Patil 


JLD


			5.9/6.6


			


			Te                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            


			Mentioned under Leak tightness –Test shall be carried out using dummy head and a pressure of -10 mbar created in the cavity of the face piece .The pressure shall be measured by visual methods with a least count of 0.1 mbar .


			Suggest as follows


JLD Test equipment generates positive & negative pressure of +10 mbar to -10 mbar and indicates pressure developed which is having least count 0.2 mbar.


			The Panel reviewed the comment and decided to remove “The pressure shall be measured by visual methods with a least count of 0.1 mbar.” 





			Sachin



Patil 



JLD


			


			


			Ge


			Vision test using apertometer done away with for field of vision but test method  is not mentioned in draft standard of IS 14166


			Vision test method to be mentioned.


			The Panel deliberated and agreed on the comment. Shri Harshal Patil will incorporate the updated Vision test method in Annex H and circulate it to WG members for 2 weeks for their comments. Forward will be modified accordingly.








1
MB = Member body (enter the ISO 3166 two-letter country code, e.g. CN for China)
** = ISO/CS editing unit



2
Type of comment:
ge = general
te = technical 
ed = editorial 



NB
Columns 1, 2, 4, 5 are compulsory.
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Comment 9167.docx

			Template for comments and secretariat observations


			Date: 


			Document: ISO/











			1


			2


			3


			4


			5


			6


			7





			MB1



			Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)


			Paragraph/
List item/
Note/
(e.g. Note 2)


			Type of com-ment2


			Comment (justification for change)


			Proposed change


			Secretariat observations
on each comment submitted














			TEMPLATE FOR SENDING COMMENTS ON BIS DOCUMENTS











			Date: 


			


			Document No.: 


			IS 9167 : 1979


			Title of the Document:


				Specification for ear protectors





			Name of the Commentator/


Organization:


			


			Abbreviation of the Commentator/Organization:


			











(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)





			Abbreviation of the Commentator/Organization


			Clause/ Subclause No.


(e.g. 3.1)


			Paragraph No. /


Figure No. / 


Table No.


(e.g. Table 1)


			Type of Comment1)


			Comments/Suggestions along with Justification for the Proposed Change


			Proposed Change/Modified Wordings


			Committee Decision





			(1)


			(2)


			(3)


			(4)


			(5)


			(6)


			(7)














			3M, (Bidyut Chetia)


			


			


			


			The comments below are based on the understanding that there is an ISO standard to test attenuation of hearing products BUT not to test physical parameters of the product. For tests of physical parameters EN hear standards should be referenced.


			


			Not agreed





			3M, (Bidyut Chetia)


			3.Terminology


			


			


			The terminology should be brought into line with the relevant EN standards.


			


			Not agreed





			3M, (Bidyut Chetia)


			FOREWORD


			Para 2


			Te


			The list of standards contains incorrect references and standards that do not pertain to the information contained in this standard for example ISO 4869 parts 4, 5, 6.   





CSA Z94.2 year is wrong.  Where this is standard referenced?  


			CSA Z94.2-14 (R2019)


Hearing protection devices - Performance, selection, care, and use


If no reference is made to CSA Z94.2-14 in the body of the text, this reference should be removed.





			The Panel agreed to correct the year of CSA Z94.2.





			3M, (Bidyut Chetia)


			1


			


			


			Scope should clarify that the performance requirements apply to the passive component of hearing protectors and that performance requirements for any electro-acoustic features of hearing protectors are out of scope


			


			The Panel deliberated on the comment and decided to keep it as it is for now since the standard has already completed wide circulation period.





			3M, (Bidyut Chetia)


			3


			


			


			The order of the terms is illogical.  Some organization is required. 





Some terms need to be added such as Hearing Protector Fit Test and Personal Attenuation Rating 


			


			agreed





			3M, (Bidyut Chetia)


			3.2


			


			ge


			Remove hyphen ear-cup


			3.2 Earmuff — Hearing protector consisting of an ear cup 


			agreed





			3M, (Bidyut Chetia)


			3.5


			


			


			grammar


			All hearing protectors that have the characteristics


			agreed





			3M, (Bidyut Chetia)


			3.14


			


			te


			This definition describes only a foam style earplug however all types of earplugs can be corded.  Also, the foam earplugs are not always tapered in shape.  If the intention is to define a foam earplug then it should be a separate definition


			Corded Earplug – earplugs that are connected to each other with a cord of suitable length to allow the earplugs to be worn in the left and right ears while being connected. 


			agreed





			3M, (Bidyut Chetia)


			3.15


			


			te


			This definition describes foam only however uncorded applies to all types of earplugs.  


			3.15 Uncorded Earplug – earplugs that are not connected to each other with a cord.  


			agreed





			3M, (Bidyut Chetia)


			3.16


			


			


			Delete the “s” on holds


			3.16 Headband — A device, usually made of metal and/or plastics, other than a helmet, designed to holds the earplug or earmuff in proper position.


			agreed





			3M, (Bidyut Chetia)


			4.1


			


			


			Remove hyphen


			4.1 Earplugs


			agreed





			3M, (Bidyut Chetia)


			4.2


			


			


			


			4.2 Earmuffs and Hearing protector mounted with earmuffs attached to head protection


			The Panel agreed to modify the clause. Bidyut Chetia will provide the sentence to be incorporate.





			3M, (Bidyut Chetia)


			5.1.1.1


			


			te


			grammar


			5.1.1.1 Material


The materials used in parts of earplugs that coming into contact





			agreed





			L&T, Shri P. V. Balaramakrishna


			5.1.1.2


			Para 1


			Te


			Considering that IS 9167 is applicable to hearing protection devices across India, it is suggested to reduce the minimum temperature threshold to -45 degC to account for extreme cold conditions in places like Ladakh. Alternatively, a separate clause and testing requirement may be created for extreme cold conditions.


			The Hearing protectors should be so constructed that no deleterious changes occur between -45°C and + 55°C.


			Not agreed





			3M, (Bidyut Chetia)


			5.1.3


			


			


			Drop test – in 2020 the requirement for testing some earplugs was omitted


			NOTE — Products made from non-brittle materials and not containing electronic functionality can be excluded from this requirement.


			The Panel not agreed on the comment.





			3M, (Bidyut Chetia)


			


			


			


			


			Make low temperature drop test optional in alignment with EN 13819-1


			The Panel not agreed on the comment.





			3M, (Bidyut Chetia)


			5.1.5


			


			


			grammar


			5.1.5 after the hearing protector has been cleaned once……..hearing protector……. Change prescribe to defined


			Agreed





			3M, (Bidyut Chetia)


			5.1.7


			


			


			Hyphenate real ear.  Also, if this is intended to be used for an NRR calculation, it should specify that the experimenter fit method should be followed and not the subject fit method. 


			The measurement of the sound attenuation of a hearing ear protector shall be carried out in accordance with IS 6229 using real-ear, experimenter-fit method ( IS 6229; Type testing)


			Agreed





			DGFSCDHG, (Dr. Dhananjay Kumar Singh) 


			5.2.1.1


			Para 1


			Ge


			Justification


Adding heat resistance and flame retardancy to hearing protectors can be beneficial, especially for users who work in environments with potential fire hazards, like welders or industrial workers.


Fire fighters are often exposed to loud noises such as sirens and engines. Because hearing loss is cumulative, it is important to limit exposure to loud sounds. A headset and intercom system on the apparatus provides hearing protection, permits communications between crew members, and enables everyone to hear radio communications.


			This line may be added "The material shall be heat resistance and flame retardant".


			Not Agreed





			L&T, (Shri P. V. Balaramakrishna)


			5.2.1.2


			Para 1


			Te


			Considering that IS 9167 is applicable to hearing protection devices across India, it is suggested to reduce the minimum temperature threshold to -45 degC to account for extreme cold conditions in places like Ladakh. Alternatively, a separate clause and testing requirement may be created for extreme cold conditions.


			The Hearing protectors should be so constructed that no deleterious changes occur between -45°C and + 55°C.


			No change required





			3M, (Bidyut Chetia)


			5.2.3


			


			


			Grammar


			


			Agreed





			3M, (Bidyut Chetia)


			5.2.4


			


			


			5.2.4 minimum headband force is not in EN 352-1


			Delete minimum headband force. Only used on the helmet mounted earmuff standard in EN


			The Panel deliberated on the comment and requested Shri Harshal Patil to review the comment and provide their comments on it within 2 weeks.





			3M, (Bidyut Chetia)


			5.2.7


			


			


			Low temperature drop test should not be required for earplugs


			


			The Panel not agreed on the comment





			3M, (Bidyut Chetia)


			6


			


			


			User Information’s


			User Information


			Agreed





			3M, (Bidyut Chetia)


			6 e


			


			


			Do we normally provide this?





			


			-





			3M, (Bidyut Chetia)


			


			


			


			The mean mass of the earmuff and mass of Ear Plug to the nearest gram


			Delete for all types except banded earplugs to bring into line with EN


			Agreed





			3M, (Bidyut Chetia)


			6 i


			


			


			There is no 6 i 


			


			Not agreed





			3M, (Bidyut Chetia)


			6 k


			


			


			Change frequencies to match IS 6229 


			125, 250, 500, 1000, 2000, 3150, 4000, 6300, 8000


			The panel not agreed on the comment. The panel decided to delete the frequency of 3000.





			3M, (Bidyut Chetia)


			6 l


			


			


			There is no 6 l 


			


			Not agreed





			3M, (Bidyut Chetia)


			6 m 


			


			


			Use Hearing protector fit testing so this is not confused with a hearing test.  Need to add definition in terminology


			Hearing protector fit test


			The panel agreed on the comment





			3M, (Bidyut Chetia)


			6n


			


			


			Delete this. Derating NRR is not recommended. Replace concept of derating with PAR. 


			


			The panel not agreed on the comment





			3M, (Bidyut Chetia)


			6 o 


			


			


			Delete this item.  Unclear why manufacturer would provide this in UI


			


			The panel not agreed on the comment





			DGFSCDHG, (Dr. Dhananjay Kumar Singh) 


			7.2


			h


			Ge


			It is suggested to include shelf life in markings on each product packaging, because user information manual is usually not referred by users on regular basis.


			Date of manufacture and shelf life


			The panel not agreed on the comment





			3M, (Bidyut Chetia)


			


			


			


			7.2


			Shall to should 


			agreed





			3M, (Bidyut Chetia)


			7.2 a


			


			


			Correct frequencies to match 6229 standard


Sound attenuation and standard deviations at each frequency are required in US


			 For each mode of use, the mean value and standard deviation at each test frequency: ;125, 250, 500, 1000, 2000, 3150, 4000, 6300, 8000


			The panel not agreed on the comment. The panel decided to delete the frequency of 3000.





			3M, (Bidyut Chetia)


			8.1.1 


			


			


			Earplug is one word. Correct this throughout document


			earplug


			Agreed





			3M, (Bidyut Chetia)


			8.1.1 e


			


			


			8.1.1 Questioning this statement e) “Warning: Harmful noise levels may be induced if the headband is struck.”;


			


			Not Agreed





			3M, (Bidyut Chetia)


			B-1


			


			


			B-1 earplug should not be hyphenated


			B-1 PRINCIPLE


In order to assign a nominal diameter designation to each earplug, the dimensions of that part or those parts of the earplug that are intended to seal the ear canal are assessed using a gauge comprising a set of circular holes. When the earplug is available in a range of diameters this test shall be carried out for each nominal diameter of the range


			Not Agreed





			3M, (Bidyut Chetia)


			Annex C


			


			


			Change “headband earplug”  to “Banded earplug” for consistency 


			RANGE OF FITTING BANDED EARPLUGS


			Agreed 





			3M, (Bidyut Chetia)


			Annex N


			N-1


			


			This section should describe how to calculate the NRR and not how to measure the attenuation.  For a summary of how attenuation values are obtained try this: 








			NRR values are calculated from attenuation measurements made according to IS 6229. A qualified experimenter conducts open ear thresholds and occluded ear thresholds after fitting the hearing protector to each of 10 subjects. Each subject is tested 3 times at each of the nine test frequencies (125, 250, 500, 1000, 2000, 3150, 4000, 6300, and 8000 Hz). Attenuation 


			The panel not agreed on the comment. The panel decided to delete the frequency of 3000.





			3M, (Bidyut Chetia)


			


			N-2


			


			


			The attenuation value for a given hearing protector fitting is considered the difference between the unoccluded and the occluded threshold for each frequency. The mean attenuation and standard deviation values will be calculated for the 30 attenuation values at each frequency and used in the calculation of the Noise Reduction Rating (NRR).    


			Not agreed 





			3M, (Bidyut Chetia)


			N.3.1


			


			


			Noise Reduction Ratio


			Noise Reduction Rating


			Agreed 





			3M, (Bidyut Chetia)


			


			Table 8


			


			Correct table title and correct the frequencies 3000 and 6000


			Computation of the Noise Reduction Rating (NRR)


Change 3000 to 3150 and 6000 to 6300


			The panel not agreed on the comment. The panel decided to delete the frequency of 3000.





			3M, (Bidyut Chetia)


			N-4.1 


			


			


			


			Hearing Protector Fit Test 


			Agreed





			3M, (Bidyut Chetia)


			


			


			


			


			Workers who are exposed to hazardous noise may be required to use hearing protectors.  The fit of the hearing protector is related to the amount of attenuation the worker may achieve. To verify that the attenuation is appropriate for a given individual worker, a hearing protector fit test can be conducted using a hearing protector fit test system.


			Not agreed 





			3M, (Bidyut Chetia)


			


			


			


			This section should be rewritten to describe fit testing in general and not be specific to 3M product


			


			Not agreed 





			3M, (Bidyut Chetia)


			N-5 Guidance 2


			


			


			This section should be revised to use of PAR and delete references to NRR derating. 


			


			Not agreed 





			3M, (Bidyut Chetia)


			


			


			


			g)  use the term corded earplug rather than interconnecting cord since corded earplug is in the definitions


			Dual Ear protector (Informative)- For details please refer Guidance – 3  Change to Dual hearing protector


			Not agreed





			3M, (Bidyut Chetia)


			


			


			


			N-4.3.1 Workers to fit their earplugs or earmuffs and generate generates a personal attenuation rating (PAR)


			N-4.3.1 Workers to fit their earplugs or earmuffs and generate generates a personal attenuation rating (PAR)


			Not agreed





			3M, (Bidyut Chetia)


			


			


			


			


			N-4.3.3 Run the test for Personal Attenuation Rating (PAR), system to analyze real-ear attenuation data to provide Personal Attenuation Rating (PAR) and fit variability


			Not agreed





			3M, (Bidyut Chetia)


			


			


			


			


			Hearing protector fit test; F-MIRE need to be added to definitions section


			Not agreed





			3M, (Bidyut Chetia)


			


			


			


			Need to rewrite N-5.1.2


			Although NRR seem a reasonable approach, it is fraught with error


			Not agreed





			3M, (Bidyut Chetia)


			


			


			


			Change derating text


			


			Not agreed
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Occupational Safety and Health Sectional Committee, CHD 08

FOREWORD

(Formal clause to be added later)

Personal protective equipment, commonly referred to as "PPE", is equipment worn to minimize exposure to hazards that cause serious workplace injuries and illnesses. These injuries and illnesses may result from contact with chemical, radiological, physical, electrical, mechanical, or other workplace hazards. Personal protective equipment may include items such as gloves, safety glasses and shoes, earplugs or muffs, hard hats, respirators, or coveralls, vests and full body suits. 

It is necessary to wear appropriate PPE during waste Material Handling 

Due to the growing awareness of safety in the industrial sector and introduction of various Acts for implementing directives of the statutory bodies, the need has been felt to formulate this Indian Standard which will give a guideline to select appropriate Indian standard for selection of PPE for waste handling. It may be reviewed from time to time for inclusion of newer elements 

This standard only gives a guideline to select appropriate Indian standard for selection of PPE for waste handling.

















Draft Indian Standard

GUIDE FOR SELECTION OF PPE FOR WASTE HANDLING 

1 SCOPE

1.1 This standard describes selection for PPE to be used during waste handling 

1.2 This standard does not cover hazards relating to radioactive substances. 

2 REFERENCES 

The Indian Standards given in Annex A contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions.

3 TERMINOLOGY

3.1 Filtering Half Mask — A filtering half mask is one which covers the nose and mouth and possibly the chin and 

a) Consists entirely or substantially of filter material, or 

b) Comprises a face piece in which the main filter(s) form an inseparable part of the device and where the pre-filter may be replaceable.

3.2 Full Face Mask   — A tight fitting face piece covering mouth, nose, eyes and chin half mask. A tight fitting face piece covering mouth, nose and chin.

3.3 Gas Filter — Filter intended to remove specified gases and vapours from the flow of air passing through it.

3.4 Combined Filter — Filter intended to remove dispersed solid and/or liquid particles and specified gases and vapours from the flow of air passing through it.

3.5 Particulate Filter — Filter intended to remove dispersed solid and/or liquid particles from the flow of air passing through it.

3.6 Open-Circuit Compressed Air Breathing Apparatus — Self-contained breathing apparatus which has a portable supply of compressed air and is independent of the ambient atmosphere. The exhaled air passes without recalculation to the ambient atmosphere.

3.7 Fresh Air Hose and Compressed Airline Breathing Apparatus— Respiratory protective device in which breathable air is obtained through an air supply hose either assisted or unassisted.

3.8 Eye Protector— An Eye Protector provided protection for eyes against hazards such as flying particles and fragments, splashing materials and molten metals harmful dust, gases or vapours, aerosols, and radiations which are likely to impair or damage the eyes.

3.9 Glove — A covering for the hand having separate fingers and thumb with cuff length not greater than 63.5 mm.

3.10 Apron — Protective garment worn over clothing that covers the front part of the body from the chest to the waist. Its primary function is to protect clothing from getting dirty or stained while performing tasks or handling substances like dirt or grease

4 SELECTION

4.1 Workers handling waste should have proper PPE, training on how to use it, and facilities for handwashing. Workers should wash hands with soap and water immediately after removing PPE. The PPE requirements may vary based on assessment of the facility and specific job duties of workers handling human waste or sewage, but they generally include the following:

4.2 Eye Protector to protect eyes from splashes of waste material or sewage as specified in Table 1.

Table 1 Eye Protection

(Clause 4.2)

		Sr. No.

		Different Types of Waste

		Eye Protection

		Relevant Indian Standard



		(1)

		(2)

		(3)

		(4)



		1

		Municipal Solid Waste

		Safety Goggles

		IS 8521 (Part 1)



		2

		Municipal Liquid Waste

		Face shield/Full Face Piece

		IS 8521 (Part 1), IS 14166



		3

		Municipal Sewage Waste

		Safety Goggles

		IS 8521 (Part 1)



		4

		Fumigation

		Safety Goggles

		IS 8521 (Part 1)



		5

		Biodegradable Waste

		Safety Goggles

		IS 8521 (Part 1)



		6

		Chemical Waste

		Safety Goggles

		IS 8521 (Part 1)



		7

		Biomedical Waste

		Safety Goggles

		IS 8521 (Part 1)



		8

		Construction Waste

		Safety Goggles

		IS 8521 (Part 1)



		9

		Domestic Waste

		Safety Goggles

		IS 8521 (Part 1)



		10

		e-Waste

		Safety Goggles

		IS 8521 (Part 1)



		11

		Food Waste

		Safety Goggles

		IS 8521 (Part 1)



		12

		Gaseous Waste

		Safety Goggles

		IS 8521 (Part 1)



		13

		Hazardous/Toxic Waste

		Full Face Piece/Hood

		 IS 8521 (Part 1), IS 14166







4.3 Respiratory protective device Specified in Table 2 to protect nose and mouth from splashes waste or sewage.

Table 2 Respiratory Protection

(Clause 4.3)

		Sr. No.

		Different Types of Waste

		Respiratory Protection

		Relevant Indian Standard



		(1)

		(2)

		(3)

		(4)



		1

		Municipal Solid Waste

		Filtering face piece  FFP1/FFP2/FFP3

		IS 9473



		2

		Municipal Liquid Waste

		Half face/Full face masks with appropriate cartridge

		IS 14746, IS 14166, IS 15323 & IS 15322



		3

		Municipal Sewage Waste

		PAPR (Powered Air-Purifying Respirators) & SAR (Supplied-Air Respirators) /SCBA(Self-Contained Breathing Apparatus)

		IS 10245 (Part 2) & IS 10245 (Part 3)



		4

		Fumigation

		Filtering face piece  FFP1/P2/P3 Respirator with OV relief

		IS 9473, IS 14746, IS 14166, IS 15323 & IS 15322



		5

		Biodegradable Waste

		Filtering face piece  FFP1/FFP2/FFP3

		IS 9473



		6

		Chemical Waste

		Half face/Full face masks with appropriate cartridge/SAR

		IS 14746, IS 14166,  IS 15323 & IS 15322, IS 10245 (Part 2) & IS 10245 (Part 3)



		7

		Biomedical Waste

		Half face/Full face masks with appropriate cartridge

		IS 14746,  IS 14166, IS 15323 & IS 15322, IS 10245 (Part 2) & IS 10245 (Part 3)



		8

		Construction Waste

		Filtering face piece  FFP1/FFP2/FFP3

		IS 9473



		9

		Domestic Waste

		Filtering face piece  FFP1/FFP2/FFP3

		IS 9473



		10

		e-Waste

		Filtering face piece  FFP1/FFP2/FFP3

		IS 9473



		11

		Food Waste

		Filtering face piece  FFP1/FFP2/FFP3with OV relief

		IS 9473



		12

		Gaseous Waste

		Half face/Full face masks with appropriate cartridge/ SAR (Supplied-Air Respirators) /SCBA(Self-Contained Breathing Apparatus)

		IS 14746 ,IS 14166,  IS 15323, IS 15322,  IS 10245 (Part 2) & IS 10245 (Part 3)



		13

		Hazardous/Toxic Waste

		Half face/Full face masks with appropriate cartridge/ SAR (Supplied-Air Respirators) /SCBA(Self-Contained Breathing Apparatus)

		IS 14746 ,IS 14166,  IS 15323, IS 15322,  IS 10245 (Part 2) & IS 10245 (Part 3)







4.4 Gloves as specified in Table 3 to prevent exposure of hands to waste or sewage.

Table 3 Hand Protection

(Clause 4.4)

		Sr. No. 

		Different Types of Waste

		Hand  Protection

		Relevant Indian Standard



		(1)

		(2)

		(3)

		(4)



		1

		Municipal Solid Waste

		Cut Resistant gloves/leather hand Gloves

		IS 6994 (Part 1)



		2

		Municipal Liquid Waste

		Chemical protective gloves

		IS 6994 (Part 1)



		3

		Municipal Sewage Waste

		Chemical protective gloves

		IS 6994 (Part 1)



		4

		Fumigation

		Chemical protective gloves

		IS 6994 (Part 1)



		5

		Biodegradable Waste

		Chemical protective gloves

		IS 6994 (Part 1)



		6

		Chemical Waste

		Chemical protective gloves

		IS 6994 (Part 1)



		7

		Biomedical Waste

		Surgical Gloves

		IS 6994 (Part 1)



		8

		Construction Waste

		Cut Resistant gloves/leather hand Gloves

		IS 6994 (Part 1)



		9

		Domestic Waste

		Chemical protective gloves

		IS 6994 (Part 1)



		10

		e-Waste

		Cut Resistant gloves/leather hand Gloves

		IS 6994 (Part 1)



		11

		Food Waste

		Chemical protective gloves

		IS 6994 (Part 1)



		12

		Gaseous Waste

		Cryogenic/heat resistant gloves

		IS 6994 (Part 1)



		13

		Hazardous/Toxic Waste

		Cryogenic/heat resistant gloves

		IS 6994 (Part 1)







4.5 Body protection as specified in Table 4 for liquid-repellent coveralls to keep human waste or sewage off clothing.

Table 4 Body Protection

(Clause 4.5)

		Sr. No. 

		Different Types of Waste

		Body Protection

		Relevant Indian Standard



		(1)

		(2)

		(3)

		(4)



		1

		Municipal Solid Waste

		Protective leather clothing

		IS 6153 



		2

		Municipal Liquid Waste

		Aprons and suits , rubberized, acid and alkali resistant

		IS 4501 



		3

		Municipal Sewage Waste

		Protective suits , rubberized, acid and alkali resistant

		IS 4501 



		4

		Fumigation

		CBRN (Chemical, Biological, Radiological and Nuclear) Suit

		As per India Military standard



		5

		Biodegradable Waste

		CBRN (Chemical, Biological, Radiological and Nuclear) Suit

		As per India Military standard



		6

		Chemical Waste

		CBRN (Chemical, Biological, Radiological and Nuclear) Suit

		As per India Military standard



		7

		Biomedical Waste

		CBRN (Chemical, Biological, Radiological and Nuclear) Suit

		As per India Military standard



		8

		Construction Waste

		Protective leather clothing

		IS 6153 



		9

		Domestic Waste

		Aprons and suits , rubberized, acid and alkali resistant

		IS 4501 



		10

		e-Waste

		Aprons and suits , rubberized, acid and alkali resistant

		IS 4501 



		11

		Food Waste

		Aprons and suits , rubberized, acid and alkali resistant

		IS 4501 



		12

		Gaseous Waste

		CBRN (Chemical, Biological, Radiological and Nuclear) Suit

		As per India Military standard



		13

		Hazardous/Toxic Waste

		CBRN (Chemical, Biological, Radiological and Nuclear) Suit /X-ray lead rubber protective aprons and Suits

		As per India Military standard







4.6 Foot protection as specified in Table 5 for rubber boots to prevent exposure to human waste or sewage.

Table 4 Foot Protection

(Clause 4.6)

		Sr. No. 

		Different Types of Waste

		Body Protection

		Relevant Indian Standard



		(1)

		(2)

		(3)

		(4)



		1

		Municipal Solid Waste

		Safety Shoes

		IS 10667 



		2

		Municipal Liquid Waste

		Safety Shoes liquid resistant

		IS 10667 



		3

		Municipal Sewage Waste

		Safety Shoes liquid resistant

		IS 10667 



		4

		Fumigation

		Safety Shoes liquid resistant

		IS 10667 



		5

		Biodegradable Waste

		Safety Shoes

		IS 10667 



		6

		Chemical Waste

		Chemical protection Shoe

		IS 10667 



		7

		Biomedical Waste

		Chemical protection Shoe

		IS 10667 



		8

		Construction Waste

		Safety Shoes

		IS 10667 



		9

		Domestic Waste

		Safety Shoes

		IS 10667 



		10

		e-Waste

		Safety Shoes

		IS 10667 



		11

		Food Waste

		Safety Shoes

		IS 10667 



		12

		Gaseous Waste

		Safety Shoes impermeable to gas

		IS 10667 



		13

		Hazardous/Toxic Waste

		CBRN (Chemical, Biological, Radiological and Nuclear) Shoe

		IS 10667 









ANNEX A

(Clause 2)

LIST OF REFERRED INDIAN STANDARDS

		IS No.

		Title



		IS 3624 : 1987

		Specification for pressure and vacuum gauges (second revision)



		IS 4501 : 1981

		Specification for Aprons, Rubberized, Acid and Alkali Resistant (first revision)          



		IS 6153 : 1971

		Specification for protective leather clothing



		IS 6994 (Part 1) : 2021

ISO 374-1 : 2016

		Protection of Arms and Hands Part 1 Protective Gloves against Dangerous Chemicals and Micro-organisms-Terminology and performance requirements for chemical risks (first revision)



		IS 8521 (Part 1) : 2022

ISO 16321-1

		Eye and face protection for occupational use : Part 1 General requirements (First Revision)



		IS 9473 : 2002

		Respiratory protective devices - Filtering half masks to protect against particles - Specification (first revision)



		IS 10245 (Part 2) : 2023

		Respiratory Protective Devices - Specification : Part 2 self-contained open circuit breathing apparatus (second revision)



		IS 10245 (Part 3) : 1999

		Breathing Apparatus: Part 3 fresh air hose and compressed air line breathing apparatus - Specification (first revision)



		IS 10667 : 1983

		Guide for Selection of Industrial Safety Equipment for Protection of Foot and Leg



		IS 14166 : 1994   

		Respiratory protective devices-Full face masks-Specification



		IS 14746 : 1999   

		Respiratory Protective Devices - Half Masks and Quarter Masks - Specification



		IS 15322 : 2003

		Particle Filters used in Respiratory Protective Equipment-Specification



		IS 15323 : 2003

		Gas Filters and Combined Filters used in Respiratory Protective Equipment - Specification
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Comments Received on IS 18347



		Sl No.

		Comment Received 

		Clause No.

		Comment



		1. 

		MSCD, BIS

		7.2.2.2

		In clause 7.2.2.2 Matter mention in repetition of matter already mentioned in clause 7.2.2.1. 



		2. 

		

		

		ISO 45001 does not talk about damage in terms of amount so properly damage mentioned in terms of amount may not be considered.
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Occupational Safety and Health Sectional Committee, CHD 08

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Occupational
Safety and Health Sectional Committee had been approved by the Chemical Division Council.

It has been identified that, as a preventive measure to minimize accident occurrence in hazardous installations and
thereby reduce the probability of injury, loss of material and degradation of the environment, it is necessary to use
more searching and systematic methods for risk control to supplement existing procedures for identification of
hazards and assessment of risks.

Risk assessment is carried out by combination of hazard analysis, consequence analysis and probability
calculations. All employers and self-employed people have a legal duty/obligation to assess the risks from their
work activities.

The risk assessment procedure is useful for situations where the hazards pose a significant threat and it is uncertain
whether the existing or planned controls are adequate in principle or in practice; and for organizations seeking
continual improvement in their occupational health and safety (OH&S) management systems in addition to
meeting legal requirements.

This standard therefore describes specific techniques to prevent human and property losses in the operation and
management of industrial activities through systematic identification of hazards as well as quantification of the
risks associated with the operation of plants (other than chemical industries).

A separate Indian Standard IS 15656 : 2006 Hazard Identification and Risk Assessment — Code of practice would
be applicable for hazards related to chemical process plants.

The composition of the Committee responsible for formulation of this standard is given in Annex A.
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Indian Standard

HAZARD IDENTIFICATION AND RISK ASSESSMENT (OTHER
THAN CHEMICAL INDUSTRIES) — CODE OF PRACTICE

1 SCOPE

This  standard  provides  guidelines  for
identification/assessment of all hazards related to
industrial activities (except chemical Industries) and
for assessment of associated risk.

2 REFERENCES

The standards given below contain provisions which
through reference in this text, constitute provisions
of this standard. At the time of publication, the
editions indicated was valid. All standards are
subject to revision, and parties to agreements based
on this standard are encouraged to investigate the
possibility of applying the most recent editions of
this standard:

IS No. Title

IS 15656 : 2006 Hazard identification and risk
analysis — Code of practice

3 TERMINOLOGY

For the purpose of this standard, the definitions
given in IS 15656 shall apply.

4 APPLICATION AND OVERVIEW
4.1 Application

All employers and self-employed people have a
legal duty to assess the risks from their work
activities. The risk assessment procedure described
in this standard is intended to be used:

a) for situations where the hazards pose a
significant threat and it is uncertain whether
the existing or planned controls are adequate
in principle or in practice; and

b) by organizations seeking  continual
improvement in their OH&S management
systems in addition to meeting legal
requirements.

The full procedure described in this standard is not
necessary or cost-effective when it is quite clear
from preliminary study that risks are trivial, or a
previous assessment has shown that, existing or
planned controls:

a) conform to the legal requirements as well
as established standards;
b) are appropriate for the tasks; and

c) are, or will be, understood and used by
everyone concerned.

Here no further action is required other than to
ensure, that controls continue to be used. Small, low
risk organizations in particular should be highly
selective in the risks that they choose to assess in
detail.

Effort developed for assessment of trivial risks or for
evaluation of standard controls will lead to
collection of more information that can possibly be
used, and to situations where important facts are lost
in a mass of spurious documentation.

4.2 Overview
4.2.1 Basic Steps

The following steps are followed in identification of
hazard and assessment and control of risk:

a) ldentify hazards;

b) Estimate the risk (the likelihood and
severity of harm) from each hazardous
event; and

c) Decide if the risk is tolerable (for this
purpose a tolerable risk criterion should be
evolved which should take into
consideration the legal requirements and
other norms in that activity).

4.2.2 Necessity

Employers are legally obliged to carry out OH&S
risk assessments. Their main purpose is to determine
whether planned or existing controls are adequate.
The intention is that risks should be controlled
before harm can occur.

For many years OH&S risk assessments have been
carried out on an informal basis. It is now
recognized that risk assessment is a key foundation
for pro-active OH&S management and that
systematic procedures are necessary to ensure their
success.

A risk assessment based on a participative approach
provides an opportunity for management and the
work force to agree that an organization’s OH&S
procedures:

a) are based on shared perceptions of hazards
and risks;

b) are necessary and workable; and

c) will succeed in preventing accidents.
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4.2.3 Pitfalls and Solutions

Poorly planned assessments, carried out in brief due
to bureaucratic impositions, will waste time and
change nothing. Moreover, organizations may get
bogged down in detail, where completion of
assessment proforma becomes a herculean task in
itself. Risk assessment should provide an inventory
for action and form the basis for implementing
control measures. Potential risk assessors may have
become complacent. People who are too close to
situations may no longer perceive and recognize
hazards, or perhaps judge risks as trivial because to
their knowledge no one has been harmed. The aim
should be that everyone tackles risk assessments
with a fresh questioning approach. Risk assessment
should be carried out by competent people with
practical knowledge of the work activities,
preferably with colleagues from another part of the
organization, who may have greater objectivity.

Work

A worthwhile approach, whenever possible, is to
train small teams to carry out assessments.

Ideally, everyone should contribute to assessments
that relate to them. For example, they should tell
assessors what they think about the need for and
feasibility of particular risk controls. In larger
organizations a competent person, usually from
within the organization, should coordinate and guide
the assessors’ work. Specialist advice may need to
be sought.

NOTE — Pitfall of simple risk concept is that it cannot
distinguish high probability low consequence events from
low probability high consequence events.

5 PRINCIPLE

5.1 Figure 1 shows the principle of risk assessment.
The steps are outlined below and described fully in
4.2,5and 6.

Description
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FIG. 1 PRINCIPLE OF RISK ASSESSMENT





5.2 The following criteria are necessary for
organizations to carry out effective risk assessment:

a) Classify work activities — Prepare a list of
work activities covering plant, raw
materials/chemicals handled, premises,
people and procedures, and gather
information about them;

b) Identify hazards — Identify all hazards
relating to each work activity. Consider
who might be harmed and how; what might
be damaged and how;

c) Determine risk — Make a subjective
estimate of risk associated with each
hazard assuming that planned or existing
controls are in place. Assessors should also
consider the effectiveness of the controls
and the consequences of their failure;

d) Decideifrisk is tolerable — Judge whether
planned or existing OH&S precautions (if
any) are sufficient to keep the hazard under
control and meet legal requirements;

e) Prepare risk control action plan (if
necessary) — Prepare a plan to deal with
any issues found by the assessment to
require attention. Organizations should
ensure that new and existing controls
remain in place and are effective; and

f) Review adequacy of action plan — Re-
assess risks on the basis of the revised
controls and check that risks will be
tolerable.

NOTE — The word ‘tolerable’ here means that risk
has been reduced to the lowest level that is reasonably
practicable.

5.3 Risk Assessment Requirements

If risk assessment is to be useful in practice
organizations should:

a) appoint a senior member of the
organization to promote and manage the
activity;

b) consult with everyone concerned; discuss
what is planned to be done and obtain their
comments and commitment;

c) determine risk assessment training needs
for assessment personnel/teams and
implement a suitable training programme;

d) review adequacy of assessment; determine
whether the assessment is suitable and
sufficient; that is to say, adequately
detailed and rigorous; and

e) document administrative details and
significant findings of the assessment.
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It is generally not necessary to make precise
numerical calculation of risk. Complex methods for
quantified risk assessment are normally required
only where the consequences of failure could be
catastrophic. Risk assessment in major hazard
industries is related to the approach required in other
workplaces, but in most organizations much simpler
subjective methods are appropriate.

The assessment of risks to health associated with
exposure to toxic substance and harmful emissions
may require, for example, measurements of airborne
dust concentrations or noise exposure.

6 PROCEDURE
6.1 General

The sub clause describes the factor that an
organization should consider when planning the risk
assessment. Attention is drawn to the need to refer
to relevant regulations and guidance to ensure that
specific legal requirements are met. The risk
assessment process described here covers all OH&S
hazards. It is better to integrate assessment for all
hazards, and not carry out separate assessment for
health hazards, manual handling machinery hazards
and so on. If assessment is carried out separately,
using different methods, ranking risk control
priorities is more difficult separate assessment may
also lead to needless duplication.

The following aspects of risk assessment need to be
considered carefully at the outset:

a) Design of a simple risk assessment
proforma (see 6.2);

b) Criteria for classifying work activities and
information needed about each work
activity (see 6.3 and 6.4);

¢) Method of identification and categorization
hazards (see 7.1);

d) Procedures for making an informed
determination of risk (see 7.1);

e) Words to describe estimated risk levels
(see Tables 1 and 2);

f) Criteria for deciding whether risks are
tolerable: whether planned or existing
control measures are adequate (see 8.1);

g) Preferred methods for risk control (see
8.2);

h) Time scales for implementing remedial
action (where necessary) (see Table 2); and

j)  Criteria for reviewing adequacy of action
plan (see 8.3).
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6.2 Risk Assessment Proforma

Organizations should prepare a simple proforma that
can be used to record the findings of an assessment,
typically covering:

a) work activity;

b) hazard(s);

c) controls in place;

d) personnel at risk;

e) likelihood of harm;

f) severity of harm;

g) risk level;

h) action to be taken following the
assessment; and

j) administrative details, for example name of
assessor, date, etc.

Organizations should develop their overall risk
assessment procedure and may need to carry out
trials and continually review the system.

6.3 Classification of Work Activities

A necessary preliminary to risk assessment is to
prepare a list of work activities, to group them in a
rational and manageable way, and to gather
necessary information about them. It is vital to
include, for example, infrequent maintenance tasks,
as well as day-to-day production work. Possible
ways of classifying work activities include,

a) geographical areas within/outside the
organization’s premises;

b) stages in the production process, or in the
provision of a service;

c) planned and reactive work; and

d) defined tasks (for example, driving).

6.4 Work Activity Information Requirements

Information required for each work activity should
but are not limited to include items from the
following:

a) Tasks being carried out, their duration and
frequency;
b) Location(s) where the work is carried out;

c) Who normally/occasionally carries out the
tasks;

d) Who else may be affected by the work (for
example, visitors, subcontractors, the
public);

e) Training, that personnel have received
about the tasks;

f)  Written systems of work and/or permit-to-
work procedures prepared for the tasks;

g) Plantand machinery that may be used:;
h) Powered hand tools that may be used.

j)  Manufacturers’ or suppliers’ instructions
for operation and maintenance of plant
machinery and powered hand tools;

k) Size, shape, surface character and weight
of materials that might be handled;

m) Distance and heights of the place where
materials have to be moved by hand

n) Services used (for example,
compressed air);

p) Substances used or encountered during the
work;

q) Physical form of substances used or
encountered (fume, gas, vapour, liquid,
dust/powder, solid);

r) Content and recommendations of safety
data sheets relating to substances used or
encountered,;

s) Relevant acts, regulations and standards
relating to the work being done, the plant
and machinery used, and the materials used
or encountered;

t)  Control measures believed to be in place;

u) Awvailable monitoring data gained as a
result of information from within and
outside the organization, incident, accident
and ill-health experience associated with
the work being done, equipment and
substances used; and

v) Finding of any existing assessments
relating to the work activity.

7 ANALYSING RISK
7.1 ldentification of Hazards
7.1.1 General

Three questions enable hazard identification:
a) Isthere a source of harm?
b) Who (or what) could be harmed? and
¢) How could harm occur?

Hazards that clearly possess negligible potential for
harm should not be documented or given further
consideration.

7.1.2 Broad Categories of Hazard

To help with the process of identifying hazards it is
useful to categorize hazards in different ways for
example:

a) Mechanical,

b) Electrical;

c) Radiation;

d) Substances;

e) Fire and explosion;





f) Toxic release;

g) Natural calamities;

h) Physical, ergonomic; and
j) Biological.

7.1.3 Hazard Prompt-List

A complementary approach is to develop a prompt-
list of questions such as:

During work activities could the following hazards
exist?
a) Slips/falls on the level,
b) Falls of persons from heights;
c) Falls of tools, materials, etc, from heights;
d) Inadequate headroom;

e) Hazards  associated  with  manual
lifting/handling of tools, material, etc;

f) Hazards from plant and machinery
associated with assembly, commissioning,
operation, maintenance, maodification,
repair and dismantling;

g) Vehicle hazards, covering both site
transport, and travel by road,;

h) Fire and explosion;

) Work place violence

k) Substances that may be inhaled;

m) Substances or agents that may damage the
eye;

n) Substances that may cause harm by coming

into contact with, or being absorbed
through, the skin;

p) Substances that may cause harm by being
ingested (for example, entering the body
via the mouth);

q) Harmful energies (for example, electricity,
radiation, noise, vibration);

r) Work-related upper limb  disorders
resulting from frequently repeated tasks;

s) Inadequate thermal environment, for
example too hot;

t) Inadequate Lighting levels;
u) Slippery, uneven ground/surfaces; and

v) Inadequate guard rails or hand rails on
stairs;

The above list is not exhaustive. Organizations
should develop their own hazard ‘prompt-list’
taking into account the nature of their work activities
and locations where work is carried out.

7.1.4 Techniques of Hazard Identification and
Analysis

Adhering to good engineering practices alone, may
not be adequate for controlling hazards. Thus, a
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variety of techniques have been developed for
analysis of processes, systems and operations in
order to identify and analyse associated hazards.

The objective of hazard identification is to identify
and evaluate the hazards and the unintended events,
which could cause an accident. The first task usually
is to identify the hazards that are inherent to the
process and/or operation and then focus on the
evaluation of the events, which could be associated
with hazards.

7.1.4.1 Hazard identification

Formal hazard identification studies generate a list
of unintended consequences. The list can usually be
derived reliably by considering: (a) the way the
operation is carried out (b) nature of hazards it poses
(c) the condition in which operation is carried.

The hazard identification methods may be
categorized as comparative methods and
fundamental methods.

7.1.4.2 Comparative methods

These methods are based on hazard identification by
comparing with standards. The various methods are
checklist, safety audit, hazard indices and
preliminary hazard analysis.

a) Checklist:

1) Purpose: For quick identification of
hazards;

2) Applicability: In all phases — design
construction, commissioning,
operation and shutdown;

3) Data required: Checklist is prepared
from  prior  experience/standard
procedure  manual/knowledge  of
system or plant;

4) Results: Essentially qualitative in
nature and leads to “yes-Or-no”
decision with respect to compliance
with the standard procedure set forth.

b) Safety audit:

1) Purpose: For ensuring that procedures
match design intent;

2) Applicability: In all phases of the plant
and periodicity of review depending
on the level of hazard,;

3) Data required: Applicable codes and
guides, plant flow sheet, P and |
diagram, start-up/shutdown procedure,
emergency control, injury report,
testing and inspection report, material
properties; and

4) Results: Qualitative in nature — The
inspection teams report deviation from
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design and planned procedures and
recommends additional safety
features.

c) Hazard indices:

1)

2)

3)

4)

Purpose: For relative

hazards;

Applicability: In design and operation
phase used as an early screening
technique for fire/explosion potential;

Data required: Plot plan of a plant,
process flow condition, fire and
explosion index form, risk analysis
form, worksheets; and

Results: Relative quantitative ranking

of plant process units based on degree
of risk.

identifying

d) Preliminary hazard analysis:

1)

2)

3)

4)

Purpose: For early identification of
hazards;

Applicability: In preliminary design
phase to provide guidance for final
design;

Data required: Plant design criteria,
hazardous materials involved and
major plant equipment; and

Results: List of hazards (related to
available  design  details)  with
recommendation to designers to aid
hazard reduction.

7.1.4.3 Fundamental methods

These methods are a structured way of stimulating a
group of people to apply foresight along with their
knowledge to the task of identifying the hazards
mainly by raising a series of questions. These
methods have the advantage that they can be used
whether or not the codes of practice are available
for a particular operation. Four main methods in
this category are what-if analysis, failure modes
and effects analysis (FMEA), job safety analysis
(JSA) and hazard and operability study (HAZOP).

a) What-if analysis:

1)

2)

3)

4)

Purpose: Identifying possible event
sequences related to hazards;
Applicability: During plant design,
development stage or at pre start-up
stage;

Data required: Detailed documentation
of the plant, the process and the
operating procedure; and

Results: Tabular listing of accident
scenarios, their consequences and
possible risk reduction methods.

b) Failure modes and effects analysis:

1)

2)

3)

4)

Purpose: Identifying equipment failure
modes and their effects;

Applicability: In design, construction
and operation phases, useful for plant
modification;

Data required: Knowledge of
equipment/system/plant  functions;
and

Results: Qualitative in nature and
includes worst case estimate of
consequence resulting from failure of
equipment.

c) Job safety analysis:

1)

2)

3)

4)

Purpose: hazards in

operations;

Applicability: In design, construction
and operation phases, useful for job
modification;

Data required:  Knowledge of
equipment/system/operation; and
Results: Identification of hazards and
operating  problems, recommends
change in design, procedure.

Identifying

d) Hazard and operability study:

1)

2)

3)

4)

Purpose: Investigating how the system
or plant deviate from the design intent
and create risk for personnel and
equipment and operability problems;

Applicability: In design, construction
and operation phases of processes,
useful for plant modification;

Data required: Detailed documentation
of the plant P&ID, the process and the
operating procedure; and

Results: Qualitative in nature and
includes worst case estimate of
consequence resulting from failure of
equipment.

7.1.4.4 Hazard analysis

The principal techniques are fault tree analysis
(FTA) and event tree analysis (ETA):

a) Fault Tree Analysis:

1)

2)

3)

Purpose: Identifying how basic events
lead to an accident event;

Applicability: In design and operation
phases of the plant to uncover the
failure modes;

Data required: Knowledge of
plant/system function, plant system
failure modes and effects on plant
system; and





4) Results: Listing of set of equipment or
operator failures that can result in
specific accidents.

b) Event tree analysis:

1) Purpose: Identifying the event
sequences from initiating event to
accident scenarios;

2) Applicability: In design/operating
plants to assess adequacy of existing
safety features;

3) Datarequired: Knowledge of initiating
events and safety system/emergency
procedure; and

4) Results: Provides the event sequence
that result in an accident following the
occurrence of an initiating event.

7.2 Determination of Risk
7.2.1 General

The risk from the hazard should be determined by
estimating the potential severity to harm and the
likelihood of occurrence of harm.

7.2.2 Severity of Consequences

Information obtained about work activities (see 6.4)
is a vital input to risk assessment. When seeking to
establish potential severity, the following types of
consequences should be considered.

7.2.2.1 Bodily injury
a) Part(s) of the body likely to be affected:;

b) Nature of the harm, ranging from slightly
to extremely harmful:

1) Slightly harmful, for example:

i) superficial injuries; minor cuts and
bruises; eye irritation from dust;

and
ii) nuisance and irritation  (for
example headaches); ill-health

leading to temporary discomfort.
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2) Harmful, for example:

i) lacerations; burns;

ii) contusion; serious sprains;
iii) minor fractures;
iv) deafness; dermatitis, asthma;

v) work related upper limb disorders;
and

vi) disorders; ill-health leading to
permanent minor disability.
3) Extremely harmful, for example:

i) amputations; major fractures;
ii) poisonings; multiple injuries;
iii) fatal injuries;
iv) occupational cancer; other severely
life shortening diseases;
v) acute fatal diseases; and
vi) occupational diseases.

7.2.2.2 Property damage

Information obtained about work activities (see 6.4)
is a vital input to risk assessment. When seeking to
establish potential severity of harm, the following
should also be considered:
a) Part(s) of the body likely to be affected,;
b) Nature of the harm, ranging from slightly
to extremely harmful:
1) Slightly harmful, for example:
i) superficial injuries; minor cuts and
bruises; eye irritation from dust;

ii) nuisance and irritation (for
example headaches); ill-health
leading to temporary discomfort.

2) Harmful, for example:
i) lacerations; burns;
ii) contusion; serious sprains;
iii) minor fractures;
iv) deafness; dermatitis; asthma;

SINo.  Property Damage  Small Scale Organization Medium Scale Organisation Large Scale Organisation
1) ) ®) (4) (%)
i) Slightly harmful Less than Rs. 25 000/-* Less than Rs. 1,00,000/-* Less than Rs. 10 Lakhs *
i) Harmful, Rs. 25 000/- to Rs. 1 lakh*  Rs. 1 lakh to Rs. 10 lakhs*  Rs. 10 lakhs to Rs. 50 lakhs™
iii) Extremely harmful More than 1 lakh* More than 10 lakhs* More than 50 lakhs*

*all above amounts are indicative, the organization should decide the criteria considering their turnover.
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v)

Vi)

work  related  upper limb
disorders; and

disorders; ill-health leading to
permanent minor disability;

3) Extremely harmful, for example:

amputations; major fractures;
poisonings; multiple injuries;
fatal injuries;

occupational ~ cancer;  other
severely life shortening diseases;
and

acute fatal diseases.

7.2.2.4 Environmental damage

7.2.2.3 Business interruption

Business interruption may be loss of production,
delay of production etc due to accidents, machine
breakdown, internal issues etc:

SI No. Damage Business Interruption*

1) ) @)
i) Slightly Upto 1 day*
harmful
i) Harmful, More than 1 day and
day upto one week *
iii) Extremely More than one week*
harmful

*Organizations may form their own norms considering
statutory norms, non-statutory norms and their own norms.

Environmental damage means pollution of air, water, soil, ill effects on living organisms etc:

SI No. Environmental Damage Scale of Environmental Damage*
1) ®)

i) Slightly harmful Less than the environmental norms
i) More than the environmental norms

iii) Extremely harmful

within the factory

More than the environmental norms
outside the factory, offsite emergency

*Organizations may form their own norms considering statutory norms, non-statutory norms and their own norms.






7.2.3 Likelihood of Harm

When seeking to establish likelihood of harm the
adequacy of control measures already implemented
and complied with needs to be considered. Here
legal requirements and codes of practice are good
guides covering controls of specific hazards. The
following issues should then typically be
considered in addition to the work activity
information given in 6.4:

a) Number of personnel exposed;

b) Frequency and duration of exposure to the
hazard;

c) Failure of services for example, electricity
and water;

d) Failure of plant and machinery components
and safety devices;

e) Protection afforded by personal protective
equipment and usage rate of personal
protective equipment; and

f) Unsafe acts (unintended errors or
intentional violations of procedures) by
persons, for example, who:

1) may not know what the hazards are;

2) may not have the knowledge, physical
capacity, or skills to do the work;

3) underestimate risks to which they are
exposed; and

4) underestimate the practicality and
utility of safe working methods.

It is important to take into account the consequences
of unplanned events. These subjective risk
estimations should normally take into account all the
people exposed to a hazard. Thus, any given hazard
is more serious if it affects a greater number of
people. But some of the larger risks may be
associated with an occasional task carried out just
by one person, for example, maintenance of
inaccessible parts of lifting equipment.

8 EVALUATION OF RISK
8.1 Risk Tolerance

Table 1 shows one simple method for estimating risk
levels and for deciding whether risks are tolerable.
Risks are classified according to their estimated
likelihood and potential severity of harm. Some
organizations may wish to develop more
sophisticated approaches, but this method is a
reasonable starting point. Numbers may be used to
describe risks, instead of the terms ‘moderate risk’,
‘substantial risk’, etc.
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8.2 Risk Control Action Plan

An approach, again suggested as a starting point, is
shown in Table 2. It shows that control measures
and urgency should be proportional to risk. The
outcome of a risk assessment should be an inventory
of actions, in priority order, to devise, maintain or
improve controls. A procedure for planning the
implementation of necessary changes following risk
assessment is described in 8.4.

8.2.1 Eliminating Hazards and Reducing OH&S
Risks

The organization should establish, implement and
maintain a process(es) for the elimination of
hazards and reduction of risks using the following
'hierarchy of control'":

a) eliminate the hazard;

b) substitute with less hazardous processes,
operations, materials or equipment;

C) use engineering controls and reorganization
of work;

d) wuse administrative controls, including
training; and

e) use adequate personal protective equipment.
8.2.2 Management of Change

The organization should establish a process(s) for
the implementation and control of planned
temporary and permanent changes that impact
associated risks including:

a) new products, services and processes, or
changes to existing products, services and
processes, including:

1) workplace locations and surroundings;
2) work organization;

3) working conditions;

4) equipment;

5) work force;

b) changes to legal requirements and other
requirements;

¢) changes in knowledge or information about
hazards; and

d) developments in
technology.

knowledge and

The organization should review the consequences of
unintended changes, taking action to mitigate any
adverse consequence, as necessary.





IS 18347 : 2023

Table 1 Simple Risk Level Estimator
(Clauses 6.1 and 8.1)

SINo.  Probability of  Slightly Harmful Harmful Extremely
Occurrence Harmful
1) ) ©) (4) (%)
i) High unlikely Trivial risk Tolerable risk Moderate risk
i) Unlikely Tolerable risk Moderate risk Substantial risk
iii) Likely Moderate risk Substantial risk  Intolerable risk

NOTE — Tolerable here means that risk has been reduced to the lowest level that is reasonably practicable

Table 2 Simple Risk Based Control Plan
(Clauses 6.1 and 8.2)

S| No. Risk Level Action and Time Scale

1) ) @)

i) Trivial No action is required and no documentary record needs to be kept.

i) Tolerable No additional controls are required. Consideration may be given to
a more cost-effective solution or improvement that imposes no
additional cost burden. Monitoring is required to ensure that the
controls are maintained.

iii) Moderate Efforts should be made to reduce the risk, but the cost of prevention
should be carefully measured and limited. Risk reduction measures
should be implemented.

iv) Substantial Work should not be started until the risk has been reduced.
Considerable resources may have to be allocated to reduce the risk
where the risk involves work in progress, urgent action should be
taken.

V) Intolerable Work should not be started or continued until the risk has been

reduced. If it is not possible to reduce risk even with unlimited
resources, work has to remain prohibited.

8.3 Adequacy of Action Plan

The action plan should be

e) What the revised controls be used in
practice, and not ignored in the face of for

reviewed before example, pressures to get the job done?

implementation, typically by asking:

a) Do people affected think about the need

8.4 Changing Conditions and Revising

for, and feasibility of, the revised Risk assessment should be seen as a continual

preventive measures?

process. Thus, the adequacy of control measures

b) Will Will the revised controls lead to should be subject to continual review and revised if

tolerable risk levels?

c) Are new hazards created?
d) Has the most cost-effective solution been

chosen?

necessary. Similarly, if conditions change to the
extent that hazards and risks are significantly
affected then risk assessments should also be
reviewed.

10





IS 18347 : 2023

ANNEX A

(Foreword)

COMMITTEE COMPOSITION
Occupational Safety and Health Sectional Committee, CHD 08

Organization

National Safety Council, Navi Mumbai
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Institutes, Mumbai
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Draeger India Pvt. Ltd, Mumbai
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Place, New Delhi
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SHRI AJAY KUMAR SHAW (Alternate)

SHRI T. SUBHANATHAN
SHRI R. MANOJ (Alternate)
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SHRI AMIT GOLA (Alternate)

SHRI SAIFULLAH ANSARI
SHRI A RAJESHWAR RAO (Alternate)

GP CAPT M. K. PANI

SHRI HIRENDAR CHATERJEE
SHRI GANESAN MURUGESAN (Alternate)

SHRI SAMIT VASANT CHAUDHARI
SHRI ALOK SINGH (Alternate I)
SHRIMATI POOJA CHETRI (Alternate 11)

DR B. RAVICHANDRAN

SHRI SUBRATA MUKHERJEE
SHRI GAUTAM BANERJEE (Alternate)

SHRI DEAN LESLIE RoY
SHRI CYRIL PEREIRA (Alternate)
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Karam Industries, Noida

Larsen and Toubro Limited, Mumbai
Ministry of Home Affairs, New Delhi

Ministry of Labour and Employment, New Delhi
National Safety Council, Navi Mumbai

Northern India Textile Research Association, Ghaziabad
Nuclear Power Corporation of India Limited, Mumbai

Oil Industry Safety Directorate, Noida

Petroleum and Explosives Safety Organisation, Nagpur
Quality Council of India, New Delhi

Reliance India Limited, Mumbai

Safety Appliances Manufacturer's Association, Mumbai

Unicare Emergency Equipment Private Limited, Mumbai
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Tower Sector 164 Nerul, Navi Mumbai-400706)

Representative(s)

SHRI RAJESH NIGAM
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DR M. S. PARMAR
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SHRI ALOK VARSHNEY
SHRI M. U. VINCY (Alternate)

SHRI DEVENDRA M MAHAJAN

SHRIP. KUMAR
DR YOGESH KHARE (Alternate)

SHRIA. K. BAHL
SHRI ABHAY PATHAK (Alternate)

DR PRASAD TIPNIS
SHRI NEERAJ SHARMA (Alternate)

SHRI DEVANG MEHTA
SHRIMATI NEHA NAIK (Alternate)

SHRI CLINT LESLIE PEREIRA
SHRI SHIRISH SATHE (Alternate I)
SHRI RAJASEKHARAN M. K. (Alternate 1)

SHRIHARSHAL PATIL
SHRI SANJEEV MINHAS (Alternate)

SHRIS. D. BHARAMBE

BIS Directorate General SHRI AJAY KUMAR LAL, SCIENTIST ‘F’/SENIOR
DIRECTOR AND HEAD (CHEMICAL) [REPRESENTING
DIRECTOR GENERAL (Ex-officio)]

Member Secretary
SHRI SUSHANT KUMAR
SCIENTIST ‘C’/DEPUTY DIRECTOR
(CHEMICAL), BIS
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

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

ISO 16900-4 was prepared by Technical Committee ISO/TC 94, Personal safety — Protecti ing and
equipment, Subcommittee SC 15, Respiratory protective devices.

ISO 16900 consists of the following parts, under the general title Respiratory protective 1oes — Methods of
test and test equipment:

— Part 1: Determination of inward leakage

— Part 2: Determination of breathing resistance @

— Part 3: Determination of particle filter penetration

— Part 4: Determination of gas filter capacity, migration, desorpti cgrbon monoxide dynamic testing

NS
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Introduction

This part of ISO 16900 is intended as a supplement to the specific performance standards for respiratory
protective devices. Test methods are specified for complete devices or parts of devices. If deviations from the
test method given in this International Standard are necessary, these deviations will be specified in the relevant
performance standard.
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INTERNATIONAL STANDARD ISO 16900-4:2011(E)

Respiratory protective devices — Methods of test and test
equipment —

Part 4.
Determination of gas filter capacity and migration, desorption
and carbon monoxide dynamic testing

1 Scope

This part of ISO 16900 specifies the test method for determining the gas capacity of separate or integral gas
filters and combined filters for respiratory protective devices. It includes the validation tes
rates, a desorption test to access the ability of the filter to retain the adsorbed or abs d\gas, and carbon
monoxide dynamic testing.

NOTE These tests are conducted in laboratories using specified test agents under spe d conditions and therefore
do not indicate the performance of the device in actual use.

2 Normative references

of this document. For dated
dition of the referenced document

The following referenced documents are indispensable for the ap
references, only the edition cited applies. For undated referencg$, the late

(including any amendments) applies.
ISO 16972, Respiratory protective devices — Terms, d ical symbols and units of measurement

ISO/TS 21748, Guidance for the use of repeatability, duc)bility and trueness estimates in measurement
uncertainty estimation

3 Terms and definitions

For the purposes of this document,fheYerms and definitions given in ISO 16972 and the following apply.

341

sorption

process in which one su r medium) takes up or holds another (the test gas), either by adsorption
or absorption

3.2

desorption

process in stance (the filter medium) releases an absorbed or adsorbed substance

gas filter capacity
mass or volume of a specific test agent that is removed or retained by a gas filter or combined filter under
specified conditions of temperature, humidity, challenge test gas concentration and flow rate

© 1SO 2011 — Al rights reserved 1





ISO 16900-4:2011(E)

NOTE The mass orvolume is determined by measuring the breakthrough time at a defined breakthrough concentration.
The mathematical equation to calculate the gas capacity is:

C= Vﬂ X Cgas X tbl’ X 10_6

where
C  is gas capacity (l);
Vg s volume flow rate (I/min);
Cgas is gas concentration (ml/m3);
!, is breakthrough time (min).
EXAMPLE Vg =30 I/min
cgas = 1000 ml/m3
tor = 30 min

C =30 I/min x 1 000 ml/m3 x 30 min x 106 =0,9/

3.5
gas filter validation test at specified flow rates
test to evaluate the ability of the filter to achieve a minimum performance leve wark\pate classification

3.6
integral dose
volume of the test gas on the effluent side of the filter released durifig th€Aesting period

NOTE This is calculated as the integral of the instant effluent c&ntra nction of time) of the test gas during
the testing time multiplied by the volume flow rate.

4 Prerequisites
The performance standard shall indicate the conditions of the test. This includes the following:

a) number of specimens;

b) sequence of preconditioning;

c) type of test method (gas caga filter validation test at specified flow rates, migration test A or

migration test B, desorption tes

capacity test (test gas, concentration, reaction products if applicable, breakthrough
ugh time, humidity, temperature, flow mode, flow rate, setting of breathing machine);

d) test parameters for
concentration, br

e) test parameie as filter validation test at specified flow rates (test gas, concentration, reaction

products i reakthrough concentration, breakthrough time, humidity, temperature, flow rate);
f) test igration and desorption test (test duration, reaction products if applicable, termination,
initial’e pfior to desorption).

5 Generat'test requirements

Unless otherwise specified, the values stated in this part of ISO 16900 are expressed as nominal values.
Except for temperature limits, values which are not stated as maxima or minima shall be subject to a tolerance
of +5 %. Unless otherwise specified, the ambient temperature for testing shall be between 16 °C and 32 °C and
(50 + 30) % RH. Any temperature limits specified shall be subject to an accuracy of +1 °C.
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6 Principles
6.1 Sorption tests

6.1.1 Gas capacity test

Gas and combined filters are exposed to a defined test gas under given conditions to determine the time when
breakthrough of the applied gas occurs at a specified concentration.

6.1.2 Gas filter validation test at specified flow rates

Gas and combined filters are exposed to a defined test gas under enhanced flow rates to evaluate whether
breakthrough time exceeds a specified minimum.

6.2 Migration and desorption tests

6.2.1 Migration test A and migration test B

Gas and combined filters are exposed to a defined test gas under given conditions, After expogure, the filter
is stored under defined conditions. After storage, clean air (migration test A) ogdestgas (migration test B) is
passed through the filter to determine the ability of the filter to retain the test gas.

&

6.2.2 Desorption test

Gas and combined filters are exposed to a defined test gas under give
immediately passed through the filter to determine the ability ofthe filt

gns. After exposure, clean air is
in the test gas.

6.3 Carbon monoxide (CO) dynamic testing of t

The CO gas filter, or combined filter containing type CQ(a
the effluent CO concentration over time and the i ratdose

to CO under given conditions to determine

7 Apparatus

7.1 Apparatus for constant f
The test apparatus consists of emod :
a) challenge gas generg @

b) test chamber;

c) detector.

A schematic example for a test apparatus is shown in Figure 1.

7.2 as generator

)
e chalten as concentration can be generated using several methods. These include:
a)\ use of a prediluted gas (in air);
b) dilution of a gas by a carrier gas (air);

c) evaporation of a chemical substance into carrier gas (air);

d) in situ preparation by a chemical reaction where the product is taken up into carrier gas (air).
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It shall be taken into account that the stabilization of the test gas concentration takes some time due to
adsorption of test gas at the walls of the gas-generating system and the test chamber.

7.3 Test chamber

The filter test chamber shall be sufficiently large to accommodate the filter system under test and shall allow a
homogeneous filter exposure.

The construction of the chamber shall be resistant to the test gas, shall be leak-tight and shall safely withstand
any pressures, either positive or negative, that might be generated.

Specimen orientation shall be such that the gas flows horizontally and in line with the direction of minimum bed
depth of the filter. A gas stream shall not directly impact on to the filter face.

7.4 Detector

The response time of the detection system, which includes sampling lines and connections, shall
and taken into consideration.

The detector shall have sufficient sensitivity and resolution to accurately determine 10 % of the
breakthrough concentration.
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Key
1 exhaust 11 test chamber
2 air 12 detector: temperature
3 testgas 13 detector: relative humidity
4 flow controller 14 detector: test gas
5 humidifier 15 detector: breakthrough

Figur, S atic diagram of typical test apparatus for constant flow gas capacity testing

7.5 Apparatus for dynamic flow

Schematic diagrams of test arrangements that have been found suitable are represented by Figure 2. They
mainly consist of:
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a) breathing machine equipped with control valves;

b) humidifier;

c) flow meters for air and test gas;

d) test chamber equipped with sampling ports and exhaust;

e) testgas analysers;

f) means of measuring pressure, wet bulb and dry bulb temperature and moisture content;
g) head form or suitable adapter;

h) supply of test gas;

i) adapter for replaceable inhalation/exhalation valve, if applicable.

<\
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1 breathing machine 8 o) eter for carbon monoxide 14 test specimen, head form
2 control valves humidifier or suitable adapter
3 heater and humidifier (for bidirecti {0 “test chamber 15 pressure sensor
method) 11 sampling point for CO-content in test 16 detector: temperature

4 gas cooler atmosphere sensor
5 sampling point for C 12 detector: CO analyser 17 detector: humidity sensor
6 detector: CO anal 13 detector: humidity sensor 18 exhaust

7  flow meter forte

Figure 2 — Schematic diagram of typical test equipment
for cyclic CO capacity testing using filter adapter
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8 Methods

8.1 General

Prior to testing, the test specimen shall be stored in its smallest available commercial packaging for a minimum
of 4 h at (21 £ 3) °C, unless otherwise specified in the performance standard. The test specimen shall be
mounted in the test chamber and exposed to the appropriate gas challenge at the specified flow.

The specimen and its primary attachment shall be exposed to the challenge gas such that leakage at the
primary attachment point can be detected. The connector shall be sealed within the chamber so that no
leakage can occur where the connector is intended to be attached to the respiratory interface.

The above conditions can readily be achieved if the specimen is fitted with a standardized connector. If
the specimen is equipped with a non-standardized connector, the required fitting can be obtained from the
manufacturer or by disassembly of a suitable device. Where the gas filter(s) is (are) an integral part of the RPD,
the whole device shall be effectively sealed to a mount within the test chamber.

Any experimental method may be employed to obtain the specified influent concentration gnd measure the
effluent concentration, provided it conforms to the following limits:

a) influent concentration: +10 % of specified challenge value;

b) effluent concentration: £20 % of specified breakthrough value. \/
8.2 Test flow conditions @

8.2.1 General

All tests shall be conducted so that the test gas flows horizo
filter. Care shall be taken that the test gas is not directed pre

ly 2id in line with the minimum bed depth of the
to one part of the filter or filter system.

The concentration of the test gas shall be stabilized biefo is started.

8.2.2 Multiple filters

When one filter of a multiple filter device is teste tely, the air flow specified for a test shall be divided by
the number of filters through which the air flow is proportioned. If, however, it is possible to use only one filter
of a multiple filter device, then the f flow shall be used for testing.

If the filters’ resistances are in ce with Equation (1), then the filter may be tested as a single filter with

esistances are not in accordance with Equation (1), the filters shall

a proportioned flow. If the fiI
' ow rate.

be tested in a complete

Rmax : Rmin <02

M

where
R imum resistance;
R inimum resistance;

in

is the mean resistance.

When testing one filter of a multiple filter device with the proportioned test air flow, the appropriate performance
requirements of the performance standard shall be met.

© 1SO 2011 — Al rights reserved 7
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8.3 Gas capacity test

8.3.1 General

Unless otherwise specified, the gas capacity test shall be performed using constant flow. The CO test shall be
performed using dynamic flow.

8.3.2 Constant flow test
Test gases used shall be as specified in the performance standards.

The test gas shall be passed through the filter in continuous flow mode at the flow rate(s), humidity and
temperature specified in the performance standard.

The concentration of the test gas and specified reaction products, if applicable, in the effluent air shall be
recorded during the test until breakthrough occurs, or until the breakthrough time has been reached (including
compensation for variations from the nominal value of influent concentration), whichever is sooner.

The measured breakthrough time, #,; (measured) Shall be adjusted to the corrected breakthrough t
simple, linear proportion of the actual, C;¢yya1), and the specified, Cgpqifieq). influent concentrations a

to Equation (2):
Tor (corr) = Tor (measured) % C(actual)/c(specified) (2)

C(actual) =4 773 ml/m3
Tor (measured) = 44 min

for (corr) = 44 Min x 4 773 mi/m3 / 5 000 ml/m3 = 42 min
8.3.3 Dynamic flow test

8.3.3.1 General

The specimen to be tested shall be mounted on a head for on a suitable adapter when tested as a separate
component. If tested as a separate compon e test shall be carried out with valves to simulate the relevant
air flow conditions.

Details of head forms and airway openi Iven in a future part of this International Standard.

NOTE It might be necessary {4 2 o ensure an effective seal between the device and, respectively, the
head form or adapter. O

The delivery of test gas to the test chambeér shall be greater than the average flow through the device, such that the
maximum pressure dif of the test chamber with regard to ambient during testing shall not exceed +50 Pa.

The following conditi test chamber shall be established using the breathing machine set to the
r minute and volume per stroke as given by the prerequisites.

—  humi ~ g content of test atmosphere): (50 + 30) % RH;
— te re of test atmosphere: 16 °C to 32 °C;

— temperature of exhaled air: (37 + 1) °C;

— humidity of exhaled air: 95 % to 100 %.

The temperature and humidity of the test atmosphere and exhalation air shall be controlled using suitable
conditioners.

8 © 1SO 2011 — Al rights reserved





ISO 16900-4:2011(E)

The test gas and water vapour concentrations, as well as the differential pressure in the test chamber, shall
be monitored and recorded continuously during the test. The effect of humidity of the challenge atmosphere
by exhaled air returning to the test chamber shall be taken into account by adequate placing of the humidity
measuring point.

The effect of differential pressure and of the dilution of the challenge atmosphere by exhaled air returning to the test
chamber shall be taken into account and the concentration of the test gas and moisture shall be adjusted accordingly.

Care shall be taken that the influence of the exhaled air to the challenge gas concentration at the point of the
air inlet to the test specimen is minimized. The dry bulb temperature and the concentration of the challenge gas
shall be measured 10 mm to 20 mm in front of the air inlet of the test specimen.

The dry bulb temperature of the inhaled air shall be measured using a fast response thermocouple (e.g. NiCr-Ni
0,2 mm diameter).

8.3.3.2 Bidirectional method

In the bidirectional method, the test gas flows through the filter during the inhalation and the ekhalation phase.
This method requires a test set as shown in Figure 2 where the humidifier (key 3) an cooler (key 4)
shall be used.

8.3.3.3 Unidirectional method

In the unidirectional method, the test gas flows through the filter only during n phase. This method
requires a test set as shown in Figure 2 where the humidifier (key 3) and ler (key 4) shall not be used.

8.4 Gas filter validation test at specified flow rates
Test gases used shall be as specified in the performance sjdnda

The test gas shall be passed through the filter in ¢ ots\flo/mode at the flow rate(s), humidity and
temperature specified in the performance standard.

The concentration of the test gas and specified r
recorded during the test until breakthrough
(including compensation for variations from the

ducts, if applicable, in the effluent air shall be
ntil the minimum specified time has been reached,
alue of influent concentration), whichever is sooner.

An alternative method for conductin validation test at specified flow rates greater than 110 I/min for testing
non-catalytic filter types OV, AC, B(zan , or their combination(s), is given in Annex B.

After exposu shall be stored for (66 + 6) h according to the information supplied by the manufacturer
for between=use 'sforage. After storage, clean air shall be passed through the filter at the flow rate, humidity and

he” concentration of the test gas and specified reaction products, if applicable, in the effluent air
S e contlnuously recorded during this test.

8.5.2 Migration test B

The filters shall be exposed to the test gas as specified in the performance standard.

© 1SO 2011 — Al rights reserved 9
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After exposure, the filters shall be stored for (66 + 6) h, according to the information supplied by the manufacturer
for between-use storage. After storage, test gas shall be passed through the filter at the flow rate, humidity and
temperature given in the performance standard.

The duration of the migration test and the conditions for terminating the test shall be specified in the performance
standard. The concentration of the test gas and specified reaction products, if applicable, in the effluent air
shall be continuously recorded during this test.

8.6 Desorption test
The filters shall be exposed to the test gas as specified in the performance standard.

Immediately after exposure, clean air shall be passed through the filter at the flow rate, humidity and temperature
used in the gas filter capacity test. The duration of the desorption test and the conditions for terminating the
test shall be specified in the performance standard. The concentration of the preadsorbed agent and specified
reaction products, if applicable, in the effluent air shall be continuously recorded during this test.

9 Test report

9.1 General

The test report shall include information regarding those parameters specified in er with the
information given in 9.2 to 9.6.

9.2 Gas capacity test

Report the corrected breakthrough time or the test time, or the fact t reakthrough did not occur.

9.3 Gas filter validation test at specified flow rates

Report whether or not breakthrough occurred before
breakthrough time in cases where the application of the al

specified time and report the actual
thod (Annex B) is to be used.

9.4 Migration test

Report the maximum concentration of the t s and the reaction product(s), if applicable, in the effluent air

and the corresponding time.
o lest gas and the reaction product(s), if applicable, in the effluent air

9.5 Desorption test

Report the maximum concentrati
and the corresponding time.

9.6 CO dynamic

Report the effl centration over time and the integral dose.

10 Un easurement

An estim
accordance

of the uncertainty of measurement associated with this test method shall be established in
jth ISO/TS 21748. The value of this estimate shall not exceed +10 %.

NOTE The use of transfer standards might assist in establishing common uncertainties of measurement between
laboratories.
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Annex A
(normative)

Application of uncertainty of measurement

A.1 Determination of compliance

In order to determine compliance or otherwise of the measurement made in accordance with this test method, when
compared to the specification limits given in the protective device standard, the following protocol shall be applied.

If the test result + the uncertainty of measurement, U, falls completely inside or outside the specification

zone for the particular test given in the protective device standard, then the result shall beydeemed to be a
straightforward pass or fail (see Figures A.1 and A.2). §§

/S
%

1 3
Key
1 lower specification limit
2  specification zone
3 upper specification limit
4 uncertainty of measurement, U
5 measured value

\ Eigure A.1 — Result pass
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o
2
1 3
Key
1 lower specification limit
2 specification zone
3 upper specification limit
4 uncertainty of measurement, U
5 measured value

Figure A.2 — Result fail

If the test result + the uncertainty of measurement, U, overlaps a specification li pperor lower) for the
particular test given in the protective device standard, then the assessment o

f pass ei\faishall be determined
on the basis of safety for the wearer of the device; that is, the result shall be degined to be a fail (see Figure A.3).

1 ((@ 3
Key

lower specification limit
specification zone

upper specification limit
uncertainty of measu t, U

a b WON -

measured value

Figure A.3 — Result fail
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Annex B
(informative)

Alternative method for the gas filter validation test at specified flow rates

B.1 Principle

Use of a mathematical extrapolation method for predicting the breakthrough time at the specified flow rate from
measurements taken at lower flow rates.

B.2 Theoretical breakthrough time
B.2.1 The Wheeler-Jonas equation %
The theoretical breakthrough time can be calculated using the predictive Wheeler{qnas equation['1(2l:

o We W_PBan[(Co—Cx)/Cx] % (B.1)
) kv @

f, is the breakthrough time;

W is the maximum mass of adsorbate per gram of adgqr that can be adsorbed at the applied
concentration (“equilibrium uptake”);

Cy is the applied gas concentration;
is the effluent concentration at whichythe bregkt gh time is recorded;
Q is the volume flow rate;

is the mass of adsorbent ed at breakthrough time, #,;

pg is the bulk density of the a e
k, is a pseudo-first-g at nstant for the adsorption process;

is the natural loga

B.2.2 Definingsconstants

A=W
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B:WepB
kV
and
B1[(Co—Cy)/C
=t nL(Co~Cx)/Cx] (B.2)

Co ©Q Co
The breakthrough time at the specified flow rate is derived from the plot of tb versus é or by using

Equation (B.2).

B.3 Applicability

Limited to non-catalytic filter types OV, AC, BC and OG, or their combination(s).

B.4 Procedure

Breakthrough time shall be measured at a minimum of three flow rates, preferably even

Two of the flow rates shall be the gas capacity test flow rate and the lower flow ratete

af\for the validation test.
The third flow rate shall be (40 £ 5) % of the specified flow rate. \

For each flow rate at least three samples shall be tested.

For greater accuracy the test may be conducted at additional flow @
Y

140 Q

120 %‘\ \\\\v
100 [ (/

80

e
A
Vi

¢/

60 @

>
N
0,01 0,015 0,02 0,025 0,03 0,035 0,04
< 1/180 X
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Key

X reciprocal flow (min/I)

Y breakthrough time (min)

Equation for regression analysis: ¥ =3 442,9 X - 7,272 6; R2 = 0,997 7
L 2 measured breakthrough time

95 % confidence interval

_____ lower confidence level of predicted breakthrough time at 180 I/min

Figure B.1 — Example for regression analysis and prediction of breakthrough time

B.5 Data analysis

Perform a linear regression analysis of the breakthrough time as a function of reciprocal flow as illustrated in

Figure B.1. The slope calculated by the regression analysis is equal to the term Ci j tion (B.2). The
0

intercept calculated by regression analysis is equal to the second term in Equatio 2).

B.6 Determination of breakthrough time

The breakthrough time shall be calculated as the lower 95 % confidencg NheRreakthrough time predicted
for a flow of 180 I/min. The formula for this calculation is:

) 1 (1/180-1/0)?
Yicr = V180 a2 X MSRes X PR — (B.3)
2.(1/0,-1/
i
where
Y180 is the breakthrough time predjsted b uation (B.2) at a flow of 180 I/min;
toio is the Student’s ¢ statistic for the onfidence interval based on n-2 degrees of freedom,

n is the number of da ints used in the regression analysis (a minimum of 9);
"/_Q is the average x iprpcal flows in the data set.
The term MSg. is the e 'a vartahce of the predicted breakthrough time:

(B.4)

; @ easured breakthrough time for sample number ;

is the breakthrough time predicted by Equation (B.2) at the same flow.

m MSR.s iS also known as the standard error of the y estimate, designated as SE[y].

Commercially available statistical analysis software can simplify the calculation of the values described in this annex.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteriﬁeeded for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives). 4

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such pat;qt rights. Details of
any patent rights identified during the development of the document will be'in t oduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the c\venie’ce of users and does not

constitute an endorsement.

For an explanation on the meaning of ISO specific tem@d expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword-&plementarv information.

The committee responsible for this document is ISO 94, Personal safety — Protective clothing and
equipment, Subcommittee SC 15, Respiratory protective devices.

ISO 16900 consists of the following parts;. under thesgeneral title Respiratory protective devices —
Methods of test and test equipment: (‘

— Part 1: Determination of inward le e
— Part 2: Determination of breathingresistance
— Part 3: Determination of particlefilter penetration

— Part 4: Determiaﬁon of gas filter capacity and migration, desorption and carbon monoxide
dynamic testing

— Part 5: Breathing machine, metabolic simulator, RPD headforms and torso, tools and verification tools
— Part 6: MechanicMistance/strength of components and connections

— Part 7: Practical performance tests methods

— Part 8: Measurement of RPD air flow rates of assisted filtering RPD

— Part 9: Determination of carbon dioxide content of the inhaled air

— Part 10: Resistance to ignition, flame, radiant heat and heat

— Part 11: Determination of field of vision

— Part 12: Determination of volume-averaged work of breathing and peak respiratory pressures

— Part 13: RPD using regenerated breathable gas and special application mining escape RPD:
Consolidated test for gas concentration, temperature, humidity, work of breathing, breathing
resistance, elastance and duration

iv © ISO 2015 - All rights reserved



http://www.iso.org/directives

http://www.iso.org/patents

http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm



ISO 16900-14:2015(E)

— Part 14: Measurement of sound level
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Introduction

This part of ISO 16900 is intended as a supplement to the respiratory protective devices (RPD)
performance standards. Test methods are specified for complete devices or parts of devices. If
deviations from the test method given in this part of ISO 16900 are necessary, these deviations will be
specified in the performance standards.

The following definitions apply in understanding how to implement an ISO International Standard and
other normative ISO deliverables (TS, PAS, IWA):

— “shall” indicates a requirement;
— “should” indicates a recommendation;

— “may” is used to indicate that something is permitted; £

— “can” is used to indicate that something is possible, for example, that an organization or individual
is able to do something. ; ; '

3.3.1 of the ISO/IEC Directives, Part 2 (sixth edition, 2011) defines a requirement as an “expression in
the content of a document conveying criteria to be fulfilled if compliance with the document is to be
claimed and from which no deviation is permitted.” j

3.3.2 of the ISO/IEC Directives, Part 2 (sixth edition, 2011) d@e\s a recommendation as an “expression
in the content of a document conveying that among several possibilities one is recommended as
particularly suitable, without mentioning or excluding others, or that a certain course of action is
preferred but not necessarily required, or that (in the negative form) a certain possibility or course of
action is deprecated but not prohibited.”
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INTERNATIONAL STANDARD ISO 16900-14:2015(E)

Respiratory protective devices — Methods of test and
test equipment —

Part 14:
Measurement of sound level

1 Scope e

This part of ISO 16900 specifies a laboratory test method for determining the sound level generated by
the complete respiratory protective device (RPD) and RPD warning sounds measured on a headform to
which the RPD is fitted.

2 Normative references

The following documents, in whole or in part, are normativ& refeﬂr)nced in this document and are
indispensable for its application. For dated referenrzf,*only the edition cited applies. For undated
references, the latest edition of the referenced docu t (including any amendments) applies.

IS0 16972, Respiratory protective devices — Terms, definitions, graphical symbols and units of measurement
IEC 61260-1, Octave-band and fractional-octave-band filters — Part 1: Specifications

IEC 61672-1, Electroacoustics — Sound level meters'— Part 1: Specifications

3 Terms and definitions (
For the purposes of thi%dﬁme\the terms and definitions given in ISO 16972 apply.

31
A-weighted equivalent continuous sound pressure level

Lp,Aeqr

b.A.eq
10 times the logarithm to the base 10 of the ratio of the time average of the square of the A-weighted
sound pressure, pa; during a stated time interval of duration T (starting at t1 and ending at t3) to the
square of the réference value, po, expressed in decibels

Note 1'to entry: Lp A eqr = 101g

b Po’

[SOURCE: ISO 9612:2009 [1], 3.1 modified]

(t)dt

1rh
T Je, pA .
dB, where the reference value, po, is 20 pPa,

4 Prerequisites

In order to implement this part of ISO 16900, at least the following parameters need to be specified in
the relevant device standard:

a) the number of RPD specimens;
b) any prior conditioning or testing;

c) the RPD operating conditions;

© ISO 2015 - All rights reserved 1
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d) testduration;

e) any deviations from the method(s).

5 General test requirements

Unless otherwise specified, the values stated in this part of ISO 16900 are expressed as nominal values.
Except for temperature limits, values which are not stated as maxima or minima shall be subject to a
tolerance of 5 %. Unless otherwise specified, the ambient conditions for testing shall be between 16 °C
and 32 °C and (50 = 30) % RH. Any temperature limits specified shall be subject to an accuracy of +1 °C.

Where the assessment of the pass/fail criterion depends on a measurement, anxncertainty of
measurement as specified in Annex A shall be reported.

{
6 Method A — Measurement of the noise level

6.1 Principle A

The RPD is operated on a RPD headform and torso connected to a breathing machine. Microphones are
placed to measure the A-weighted continuous equivalent sound pres:\e level generated by the device,
exclusive of any warning device, at the right and left ears. [ '

6.2 Equipment \

a) The required RPD headform with soft surface finish.shall'be used. Additionally, RPD torso can be
used where necessary. An omnidirectional microphone that has a profile of no more than 5 mm
above the surface of the RPD headform when fitted in the test ear position inside the RPD shall be
used, see Figure 1.

b) An instrument that meets the [EC f672-1 Class 2 standard for sound level meters, capable of
measuring the integrated A-weighted sound pressure level in decibels, indicated as dBA.

c) A suitable associated sounzbrz&for the microphone system and sound level meter.
d) A breathing machine or metabolic simulator as appropriate.

The test environment should not include surfaces that may reflect sound from the specimen.

6.3 Procedure - w5

a) The sound level meter‘and microphone system shall be calibrated using the associated sound

calibrator. J

b) The microphone shall be placed so that it faces outwards and lies flat on the external ear (pinnae)
of the RPD dform at the position shown in Figure 1. This position corresponds to the centre
of the external ear and level with the tragus. The microphones shall be held in place so that they
do not move during the test. To avoid sound reflections caused by the measurement equipment,
any microphone supporting elements, electrical leads, etc. within 30 mm of the measurement point
shall occupy an area not exceeding 5 mm? in any plane above the surface of the RPD headform. It
shall be ensured that any electrical leads are held in place flat to the surface of the RPD headform.

NOTE Putty or sticky-tack has been successfully used to stick the microphone to the RPD headform.

If part of the microphone is inset into the RPD headform, the sensing element of the microphone
shall not be below the surface of the RPD headform and the opening shall be sealed against the side
of the microphone.

2 © IS0 2015 - All rights reserved





f)

g)

h)
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1
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3

6.4
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The RPD shall be fitted on the RPD headform and torso, making all the necessary adjustments to
ensure a good fit with reference to the manufacturer’s instructions for use. The RPD shall not make
contact with the microphone assembly.

The RPD shall be operated as specified by the manufacturer at the manufacturer’s maximum
flow conditions.

Operate the breathing machine or metabolic simulator at the appropriate workrate for the class of
the RPD.

The Lp A eqr (A-weighted equivalent continuous sound pressure level) at both ear positions shall be
measured. Measurements shall be made over the period of time as required by the performance
standard during continuous operation of the RPD. ‘

The background noise level in the test room, measured without the RPD fitted to the RPD headform,
but with the breathing machine operating (when used), shall be a maximum of 70 dBA.

in between each measurement. y

2 )

The measurements shall be repeated three times, refitting the RPD on:Ee RPD/headform and torso

AN
N\

A
AN

required RPD'headform
microphone positionin flattened pinnea

sound mezhement device

Jgure 1 — Typical arrangement of the sound level measurement

Tekreport for method A

The test report shall include information regarding those parameters specified in Clause 4, together
with the background sound pressure level and the maximum measured Lp A eqr value. The uncertainty
of measurement shall be reported.

7

7.1

Method B — Measurement of warning sound level

Principle

The RPD is operated on a RPD headform and torso connected to a breathing machine. Microphones are
placed to measure the sound spectrum generated by the RPD warning device at the right and left ears.

© ISO 2015 - All rights reserved 3
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7.2 Equipment

a)

b)

d)

The required RPD headform and torso shall be used. An omnidirectional microphone that has a
profile of no more than 5 mm above the surface of the RPD headform when fitted in the test ear
position inside the RPD shall be used.

A sound spectrum analyser specified as conforming to IEC 61260-1.
A suitable associated sound calibrator for the microphone system and sound spectrum analyser.
The test environment should not include surfaces that can reflect sound from the specimen.

A breathing machine or metabolic simulator as appropriate. ‘

7.3 Procedure p

a)

b)

d)

e)

The sound level meter and microphone system shall be calibrated using.the associated sound
calibrator.

The microphone shall be placed so that it faces outwards and lies flat.on the external ear (pinnae) at
the position shown in Figure 1. This position corresponds to the céntre of the.external ear and level
with the tragus. The microphones shall be held in place so that they do not move during the test.
To avoid sound reflections caused by the measurement equipment, any microphone supporting
elements, electrical leads, etc. within 30 mm of the m?ﬁement point shall occupy an area not
exceeding 5 mm? in any plane above the surface of the headform. It shall be ensured that any
electrical leads are held in place flat to the surface oftthe RPD headform.

NOTE Putty or sticky-tack has been successfull‘&se:mick the microphone to the RPD headform.

If part of the microphone is inset into the RPD headfo m, the sensing element of the microphone shall
notbe below the surface of the head and the opening shall be sealed against the side of the microphone.

The RPD shall be fitted on the RPD gadform and torso, making all the necessary adjustments to
ensure a good fit with reference to the manufacturer’s instructions for use.

The RPD shall be operatedgaeci by the manufacturer at the workrate for its class.

The sound level at the octave bands specified by the performance standard shall be measured
during the operation of the warning device at both left and right ears. Measurements shall
be made over a period as required by the performance standard. While the RPD is functioning,
the background d level in the test room, at the octave bands specified by the performance
standard, shall bg&maximm of 80 dBC.

The measurements shall be repeated three times, refitting the RPD on the RPD headform and torso
in betwéen each measurement.

7.4 Testreport for method B

The test report shall include information regarding those parameters specified in Clause 4, together
with the background sound level and the minimum measured sound levels at the specified octave
band generated by the warning device at the specified conditions. The uncertainty of measurement
shall be reported.
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Annex A
(normative)

Application of uncertainty of measurement

A.1 Determination of compliance

In order to determine compliance or otherwise of the measurement made in ac‘dance with this test
method, when compared to the specification limits given in the performance standard; the following
protocol shall be applied. £

If the test result + the uncertainty of measurement, U, falls complet inside’ or outside of the
specification zone for the particular test given in the performance:sta then the result shall be
deemed to be a straightforward pass or fail (see Figures A.1 and A.2).

Y

)

AN

lower specification limit
specification zone

upper specification limit
uncertainty of measurement, U

Ul s W N

measured value

-

Figure A.1 — Result pass

y
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e

y

Key

1 lower specification limit

2 specification zone

3 upper specification limit

4 uncertainty of measurement, U
5 measured value

If the test result *+ the uncertainty of measuremert,

Figure A.2 — Resu& fail

%

PR ER . I — ]
M

AN
)

, overlaps a specification limit value (upper or

lower) for the particular test given in the performance:standard, then the assessment of pass or fail
shall be determined on the basis of safety for the v%arer of the device; thatis, the result shall be deemed

to be a fail (see Figure A.3).

C

(.\

4-\

4

VA

4

NN

|

-
y

Key

1 lower specification limit

2 specification zone

3 upper specification limit

4  uncertainty of measurement, U
5 measured value

Figure A.3 — Result fail
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Working Document

Review of IS: 10224 (1982) - Ergonomic  Principles in the Design  of Work  Systems

1. Introduction

The BIS sectional Committee CHD 8 in its 20th meeting held on 19th July 2021, vide agenda item 4.2 (Review of A5 standards) decided to review total 13 IS standards including IS 10224. The work was allocated to Shri  Vinod  Sant , the member representing  SAMA. requirement. 

The IS 10224 was adopted by the BIS on 29th July 1982 on the recommendations of the then Industrial Safety Advisory Committee (ISAC). The ISAC had recommended that  the ‘ISO/DIS 6385: Ergonomic Principles in the Design of Work Systems’ published by ISO in June 1981, be adopted as IS standard in order to promote application of ergonomic principles in design of work systems for satisfying human requirements, at national level.

The IS 10224 establishes ergonomic principles as basic guidelines for the design of work systems. These principles are applicable to the design of the optimal working conditions with regards to human well-being, safety and health, taking in to account technical and economic efficiency. Besides the definition of 9 terms, the standard describes 3 General Guiding Principles for (i) design of work space & work equipment (ii) design of work environment and (iii) design of work process.

During the preliminary examination it was noted that the BIS Sectional Committee PGD 15 is Mirror Committee of ISO TC 159 on Ergonomics. This committee has framed total 47 standards on various topics relating to Ergonomics. The BIS standard “ IS/ ISO 26800 (2011): Ergonomics – General Approach, Principles and Concepts” provides the general description of principles applicable to design and evaluation of tasks, jobs, products, tools, equipment, systems, organizations, services, facilities, environments etc. in order to make them compatible with the people associated. 

2. The review process

The sectional committee CHD 8 had authorized Shri Sant to take the help of other experts and professionals in the field of Ergonomics as per the requirement of the review process.

Accordingly following three experts were invited to join in the review process. 



(i) Dr. Madhusudan Pal 

 Scientist. 'F'  Ergonomics Laboratory 

 Defence Institute of Physiology & Allied Sciences (DIPAS), DRDO, New Delhi          

(ii)  Dr. Reena Valecha 

 Principal Ergonomist

 Godrej & Boyce Ltd. Mumbai

(iii) Dr. S. Dilip Chand Raja

Consultant Orthopedic and Spine Surgeon

Fortis Hospital, Vadapalani

Chennai.

During review, the team decided to examine the IS 10224 standard from three perspectives, i. e.  (a) the relevance of the standard in present industrial situation, (b) its comparison with relevant international standard and (c) the gaps in the requirements of the standard vis-à-vis current industrial best practices. The team also examined the chronological developments that have taken place in the international standard ISO 3685, which was adopted as IS 10224 standard in the year 1982. Further, the team also studied the specifications under the IS/ISO 26800. 

3. Review analysis

(a) Relevance of the standard

Globalization of economies coupled with new advancements in information, communication and automation technologies require significant labour changes. These developments are impacting work situations as well as quality and productivity in the organizations. They also pose challenges to workers safety, health and wellbeing, requiring ‘human centric’ approach. Several ILO conventions and recommendations focus on creating and maintaining safe and healthy workspaces and providing decent work opportunities for the workers.  The human factors/ergonomics are needed to be integrated in the design and management of work systems in order to enhance worker and organizational performance, effectiveness and sustainability. 



The Government of India in September 2020 enacted the Occupational Safety, Health and Working Conditions Code, 2020 (OSHWC Code, 2020) consolidating 19 Central Labour Laws. The Section 6(2) of the Code prescribes duties on the employers of factories, mines, docks, construction sites and plantations (among other things) to provide and maintain the systems of work at workplace that are safe and without risk to health of workers. Further, the Section 8(1) places duty on the designers, manufacturers, importers, suppliers etc. of articles for use in any establishments, for ensuring that such articles to be safe and without risk to the health of the workers when properly used. The IS 10224 provides guidelines and basic ergonomic principles for design of work process for achieving optimal working conditions with regard to worker’s safety, health and wellbeing.  Thus, the standard will definitely help employers in not only complying with the statutory requirements but also in improving productivity, employee morale and business sustainability.



(b) Comparison with International Standards

The IS 10224 is the adoption of ‘ISO 6385: Ergonomic Principles in design of work process’, which was framed in June 1981. The ISO 6385 was revised in February 2004 to include an integrated approach requiring ergonomists to cooperate with others in the design of work systems. While the principles in ISO 6385:2004 are oriented to the design of work systems, they are applicable to any field of human activity, e.g. in the design of products for domestic and leisure activities.

 

The ISO 6385 was revised again in September 2016 to enlarge its scope to different types of work system. It includes permanent as well as temporary work places.  The flexible and temporary work systems in such  areas  as production, transportation, support services, commercial services, health care, teaching and training etc. can also be designed using these ergonomic principles.  The standard includes definition of 20 terms (as against 9 terms in IS 10224:1982) aligned with the terms in ISO 26800:2011. The standard also specifies principles for detailed design and development of work systems including work organization, work tasks, jobs, work stations, work equipment and interfaces etc. Besides the guidelines on processes, it also offers guidance on achieving good human performance. The standard has clauses relating to evaluation and monitoring of work systems on the basis of health, safety, human performance, usability, cost-benefit analysis. 



The ISO 26800:2011 provides general starting point for thought on ergonomics and determines the essential general principles, whereas the ISO 6385:2016 presents these in the context of design and evaluation of work systems. Thus, the ISO 6385: 2016 is the most updated standard in the area of design of work system.



(c) Gaps in the requirements of the standard vis-à-vis industrial best practices

The IS 10224 is based on ISO 6385 which was published in 1981. Since then systems of work have undergone many changes. Accordingly new concepts, new principles, new methods and techniques have emerged. The systems approach to managing business is being adopted. This has led to formulation of management systems standards for various aspects of business operations like quality, environment, risk, occupational health and safety. 

The concept of work system itself has undergone change, which now includes life cycle of work system. The changes in external environment like culture; awareness on political rights, gender equality, climate change; increased automation and digitization; increasing demands for large spectrum of services and emergence of service sector etc. are having important impact on the businesses. Therefore, the design of work systems (not confining to only manufacturing activities) need to pay attention to these dimensions also. The existing IS 10224 is not adequate to address these issues whereas   these considerations have been adequately covered in the ISO 6385 - 2016. Hence it is suggested to adopt ISO 6385- 2016 as an Indian Standard on the subject of ‘Ergonomic Principles in Design of Work Systems’.



4. Conclusions and recommendations

In view of the observations in paragraphs 2 and 3 above, it is concluded that;

(i) There is a need for a national standard on Ergonomic Principles as guidance for design and management of work systems; and guiding employers, manufacturers for fulfilling their statutory obligations.

(ii) The revision of IS 10224 is necessary in the light of industrial and technological advancements

(iii) The IS/ISO 26800:2011 is useful in providing general starting point but it does not consider the  requirements for design and management of all types of work systems including temporary and flexible work systems.

(iv) The ISO 6385:2016 is the most appropriate international standard for adoption as IS standard, for fulfilling the objectives of IS 10224.

It is recommended that the ISO 6385:2016 may be adopted as BIS standard. A national foreword may be added to reflect the specific requirements relating to national situation including industry practices, level of awareness, social conditions etc. Further, the ISO 6385 

                                                              ****************
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REVIEW ANALYSIS OF INDIAN STANDARD

(To be submitted to the Sectional Committee)




1. Sectional Committee No. & Title:   CHD 8: Occupational Health and Safety 



2. IS No:  IS:10224 -1982



3. Title in English:   Ergonomic  Principles in Design of Work Systems



4. Title in Hindi:  NA



5.  ICS No.  : NA



6. Date of review: BIS may decide



7. Review Analysis    




i. Amendment to be incorporated, if any:  No. It is proposed to replace by a new standard 




ii. Status of standard(s), if any from which assistance had been drawn in the formulation of this IS.



		Standard

(No. & Title)

		Whether the standard has since been revised 

		Major changes

		Action proposed



		ISO 6385:1981

Ergonomic principles in design of work systems

		Yes. It was revised in 2004 and again in 2016.

		Attached as Annexure I.

		Adopt ISO 6385:2016  as IS standard with National Foreword









iii. Status of standards referred in the IS: No other standard is referred 



		Referred standards

(No. & Title)

		IS No. of this standards since revised

		Changes in the referred Standards since last review of IS

		Changes that are of affecting the standard under review

		Action proposed



		

		

		

		

		







iv. Any other standards available related to the subject & scope of the standard being reviewed (International/regional/other national/association/consortia, etc. or of new or revision of existing Indian Standard)



		Standard

(No. & Title)

		Provisions that could be relevant while reviewing the IS

		Action proposed



		IS/ISO 26800 – 2011



		The standard provides essential general principles and concepts in Ergonomics. It is relevant for guidance only.

		No action.









v. Technical comments on the standard received, if any: 

[bookmark: _GoBack]The background paper on the review of the Standard is attached. The following experts were consulted on the proposal, and accordingly virtual meeting was held on 19th October, 2021.. All experts principally agreed with the proposal given in the Working Paper. However, some specific observations of the respective experts are given below.



		Source

		Clause of IS

		Comment

		Action proposed



		Dr. Pal

DRDO

New Delhi

		NA

		Design of work station, work space and work equipment should be based on Indian database.

		Comments can be considered at wide circulation stage by the CHD 8



		Dr. Reena

Godrej & Boyce 

Mumbai

		NA

		Standard needs an update in terms by mention of Work related Musculoskeletal disorders in definitions and also its explanation in areas of work design and related areas.

		Comments can be considered at wide circulation stage by the CHD 8



		Dr. Raja

Consultant Orthopedic and Spine Surgeon

Fortis Hospital,Chennai.

		NA

		While I recommend ISO 6385:2016 to be adopted as BIS standard with additional inculcation of principles, guidelines, and flowchart from the shared document on “Principles and Guidelines for Human Factors/Ergonomics (HF/E) Design and Management of Work Systems” jointly prepared by the International Labor Organization (ILO) and The International Ergonomics Association (IEA) in 2021



		Comments can be considered at wide circulation stage by the CHD 8








vi. Information available on technical developments that have taken place (on product/processes/practices/use or application/testing/input materials, etc.)



		Source

		Development

		Relevant clause of the IS under review that is likely to be impacted 

(Clause & IS No.)

		Action proposed



		ISO

		New standard 

		Whole standard 

		Adoption of ISO 6385 - 2016



		








vii. Issues arising out of changes in any related IS or due to formulation of new Indian Standard



		Related IS and its Title

(revised or new)

		Provision in the IS under review that would be impacted & the clause no. or addition of new clause/provision

		Changes that may be necessary in the Standards under review

		Action proposed



		NIL

		Not applicable

		Not Applicable

		Nil



		








viii. Any consequential changes to be considered in other IS



		Related IS to get impacted

		Requirements to be impacted



		NIL

		Not Applicable









0. Any other observation: NA



0. Recommendations:  

 

    Adoption of ISO 6385 – 2016 as IS Standard.



                                            ************************************
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[bookmark: _Hlk138096477]FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Industrial Safety Sectional Committee had been approved by the Chemical Division Council.



This Indian Standard was first published in 1982 and the revision of this standard is required to make this standard compatible with the international standard. List of standards referred during making this standard are listed in clause 2 of this standard.



Breathing apparatus enable a person to remain in irrespirable and poisonous atmosphere for a long and short period and to still retain his full physical and mental capacity. It is also known as rescue apparatus, anti-gas apparatus, respirator, smoke helmet, and gas mask. The apparatus is required in mines, gas works, chemical factories, iron works, steel plants, smelting and metallurgical works, oil refineries and oil tankers. It may also be used by fire brigade, municipality, defence personnel and mountaineers.



Breathing apparatus should be of such efficiency and reliability as to ensure safety in toxic gases, oxygen-deficient atmosphere, extreme heat, high humidity, and wreckage and falls during disaster. It is therefore, imperative that breathing apparatus should have an appropriate design, efficiency and safety under various conditions including temperature, resistance, quality of materials, and workmanship. Besides, it should ensure chemical purity of oxygen breathed and pass rigorous physiological, physical, chemical and mechanical tests. These are prescribed in this standard which is being issued in different parts.



This part deals with closed-circuit breathing apparatus in which the exhaled air is re-breathed by the wearer after the carbon dioxide concentration has been effectively reduced and the oxygen concentration enriched. It is used either with a full face piece or with mouth piece and nose clip.



A closed –circuit breathing apparatus should not be use in pressures appreciably above atmosphere, and care should be taken in the choice of breathing apparatus itself where such equipment is to be used in very high (45 ± 3⁰C) or very low (-6 ± 3⁰C) ambient temperatures.



Certain toxic substances which may occur in some atmosphere can be absorbed by the skin, where these do occur, respiratory protection alone is not sufficient and the whole body should be protected.

The composition of the Technical Committee and Subcommittee responsible for formulation of this Indian Standard is given in Annex G.



For the purpose of deciding whether a particular requirement of this standard is compiled 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)’ or latest revision available. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.


Indian Standard

BREATHING APPARATUS

PART 1 CLOSED CIRCUIT BREATHING APPARATUS ( COMPRESSED OXYGEN CYLINDER ) ― SPECIFICATION

( First Revision )

1 SCOPE

1.1  This standard prescribes requirements of design, construction and performance and laboratory and practical tests for closed-circuit types of breathing apparatus in which the exhaled air is re-breathed by the wearer after the carbon dioxide concentration has been effectively reduced and the oxygen concentration enriched. It is used either with a full facepiece or with mouthpiece and noseclip. It uses oxygen from a cylinder of compressed oxygen (02) and compressed oxygen-nitrogen (02 - N2) types

1.2 This standard excludes breathing apparatus which operate on liquid oxygen and chemically produced oxygen.



2 REFERENCES

2.1 The Indian Standards listed bellow contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All Standards are subject to revision, and parties to agreements based on this standard are encouraged  to investigate by dated or undated the possibility of applying the most recent editions of the standards.

		IS No.

		Title



		IS 2 : 2022    

		Rules For Rounding Off Numerical Values (Second Revision)



		IS 4905 : 2015     (Reaffirmed Year : 2020 )

		Random Sampling and Randomization Procedures (First Revision)



		[bookmark: _Hlk138146878]IS 8347 : 2008     (Reaffirmed Year : 2018 )

		Respiratory protectives - definitions, classification and nomenclature of components



		IS 9623 : 2008     (Reaffirmed Year : 2018 )

		Selection, use and maintenance of respiratory protective devices - Code of practice



		IS 14170 : 1994     (Reaffirmed Year : 2014 )

		Respiratory Protective Devices : Mouthpiece Assemblies



		IS 14166 : 1994     (Reaffirmed Year : 2014 )

		Respiratory protective devices : Full face masks



		IS 14138 : Part 2 : 1994     (Reaffirmed Year : 2014 )

		Respiratory Protective devices: Threads for facepieces Part 2 Centre thread connection



		IS 5983 : 1980     (Reaffirmed Year : 2018 ) 

		Eye-protectors



		IS 17274 : Part 10 : 2019   

ISO 16900 part 10 : 2014 

		Respiratory Protective Devices — Methods of Test and Test Equipment Part 10 Resistance to Ignition, Flame, Radiant Heat and Heat



		S/IEC 60079 : PART 0 : 2017    

		Explosive Atmospheres Part 0 Equipment — General Requirements ( Third Revision )



		IS/IEC 60079 : PART 11 : 2011    



		Explosive Atmospheres Part 11 Equipment Protection by Intrinsic Safety (First Revision)



		IS 14700 : Part 6 : Sec 2 : 2019     (Reaffirmed Year : 2022 )

IEC 61000-6-2:2016

		Electromagnetic Compatibility (EMC) Part 6 Generic Standards Section 2 Immunity standard for industrial environments 



		IS 3624 : 1987     (Reaffirmed Year : 2018 )

		Pressure and Vacuum Gauges



		IS 15803 : 2008     (Reaffirmed Year : 2018 )

		Respiratory protective devices - Self contained closed circuit breathing apparatus chemical oxygen (KO2) type self generating, self rescuers



		IS 3933 : 2021    

		Colour Identification of Gas Cylinders and Related Equipment Intended for Medical Use



		IS 7302 : 2018     (Reaffirmed Year : 2022 )

		Valve Fittings for Self Contained Breathing Apparatus (SCBA) and Self Contained Underwater Breathing Apparatus (SCUBA)- Specification 



		IS 17274 : Part 2 : 2019 

ISO 16900-2 :2017  

		Dynamic breathing resistance,



		IS 5321 : 2022    

		Specification for Soda lime as Carbon dioxide absorbent (first revision)










3 TERMINOLOGY

3.1   For the purpose of this standard, the following definitions shall apply. (Ref. IS 8347 : 2008     Reaffirmed Year : 2018 or latest revision)

3.2. Working Duration

The maximum period of time for which the apparatus should be used. 

3.3 Effective Duration

The time for which the apparatus can be expected to function satisfactorily. This time will be equal      to the working duration plus a reserve period of at least 10 min for the apparatus of less than 45 min working duration and 15 min for working durations between 45 and 75 min. For apparatus with a working duration of more than 75 min the reserve period shall be at least 20 percent of the working duration or 30 min, whichever is less.

3.1.3   Inhaled Air 

The atmosphere breathed in by the wearer.

3.1.4 Exhaled Air

The atmosphere breathed out by the wearer.

4 CLASSIFICATION

The Apparatus shall be classified as under 

		Class of Apparatus

		Nominal Working Duration, 

Hr



		Without positive pressure

		Positive pressure

		



		1 N

		1 P

		1



		2 N

		2 P

		2



		4 N

		4 P

		4





Testing to be done to meet Clause 5.23.4, Nominal Working duration 



5 REQUIREMENTS 

5.1 Construction

5.1.1 Method of Operation

Closed-circuit breathing apparatus is designed and constructed so that exhaled air passes from a facepiece or mouthpiece through a breathing tube into a purifier containing chemicals which absorb the exhaled carbon dioxide. Oxygen is fed into the breathing circuit from a cylinder of compressed oxygen/Oxygen+Nitrogen. The oxygen and purified gases mix and are fed to the wearer who inhales from a breathing bag, and any excess gas is released through a relief valve. Typical schematic circuit diagrams are illustrated in Fig. 1.



The apparatus shall be designed so that the wearer can remove it, and, while still wearing the facepiece, continue to breathe from the apparatus.



The apparatus shall be designed to ensure its full function in any orientation.



The main valve of the gas cylinder(s) shall be arranged so that the wearer can operate it while wearing the apparatus.



The gas cylinder valve shall be protected against damage from external elements. The protective cover shall not be able to open accidentally whilst the apparatus is in use.



The apparatus shall be so designed and constructed as to prevent ingress of the external atmosphere within the limits set out in this European Standard.



The apparatus shall be so designed that chemicals of the apparatus, saliva or condensate shall not interfere with the function of the apparatus or cause any harmful effect to the wearer.

Parts which are designed for training apparatus shall not be interchangeable with the working apparatus and shall be clearly marked accordingly or manufactured in such a way that they cannot be inadvertently fitted to a working apparatus.

The apparatus shall be constructed so that any twisting of the breathing hoses does not affect the fit or performance of the apparatus, or cause the breathing hoses to become disconnected

The design of the coupling shall be such as to prevent unintentional interruption of gas flow.



5.1.2 Materials

All materials used in the construction shall have adequate mechanical strength, durability and resistance to deterioration, e.g. by influence of heat and/or moisture.



Exposed parts of the apparatus, excluding facepiece and breathing hoses, non metallic parts shall have a insulation surface resistance of less than 109Ω (Annex A is given for reference)



Exposed parts of the apparatus, excluding cylinders, that is those which may be subjected to impact during use, shall not be made of magnesium, titanium, aluminum or alloys containing such proportions of these metals as will, on impact, give rise to frictional sparks capable of igniting flammable gas mixtures.

Any cylinder making use of such materials shall be adequately protected so that, when tested according to national regulations for impact and scraping, no metal shall be exposed.

NOTE ― It is important that care is taken in selecting material that may come into contact with high pressure oxygen.

5.1.2.1 Materials that may come into contact with the skin shall be non-staining, soft, pliable, and shall not contain non dermatitic substances.

		[image: ]



		Typical Schematics diagram for closed circuit breathing apparatus (only for reference)





5.1.3   Strength and Resistance in Water

The apparatus shall be sufficiently robust to withstand the rough usage it is likely to receive in service and designed so that it will not be rendered defective and continue to operate if accidently submerged in water in normal wearing position till air in cylinder is exhausted . If the apparatus is submerged in water some deflation of the breathing bag will occur due to the automatic operation on the relief valve. Testing to be done with water at NTP with depth not more than 1 mtr.

Note – this apparatus is not designed for use underwater 

5.1.4   Separation of Parts

The design and construction of the apparatus shall permit its component parts to be readily separated for cleaning, examination, and testing. The couplings required to achieve this shall be readily connected and secured, where possible by hand. Any means for sealing used shall be retained in position when the joints and couplings are disconnected during normal maintenance.

5.1.5   Adjustable Parts

All parts requiring manipulation by the wearer shall be readily accessible and easily distinguishable from one another by touch. All adjustable parts and controls shall be so constructed that their adjustment is not liable to accidental alteration during use.

5.1.6 Connection between Apparatus and facepiece  or mouthpiece

The connection between the apparatus and the full face mask / mouthpiece  may be achieved through a permanent, special or thread type connector. 

If a central thread connector is used, shall meet the requirements of  IS 14138 (Part 2), clause 4.2 or clause 3.1 of EN 148-2: 1987  

5.1.7 Strength of breathing hose connection:

The connections of the breathing hoses between apparatus and equipment connector shall withstand axially a tensile force of 250 N for 10 s.

5.1.6   Mass

The mass of the breathing apparatus, fully charged and ready for use shall not exceed 12 kg for class 1N, 1P and 16.0 kg for class above 1N,1P (including breathing fittings).

5.1.7   Leak Tightness

The apparatus shall be so designed and constructed as to prevent ingress of the eternal atmosphere within the limits set out in this standard. The assembled apparatus shall be designed and constructed so that it can be test for leak tightness by complete immersion in water or suitable testing device.

Complete Apparatus to be tested for leak tightness with relief valve blanked off at positive pressure of 7.5mbar and negative pressure of 7.5mbar, leakage shall not be more then 0.3mbar in 60 sec. 

When relief valve is unblanked, At negative 7.5mbar relief valve pressure change shall not exceed 0.8mbar in 60 sec.

5.1.8   Cleaning and Decontamination

The design of the apparatus shall be such as to facilitate cleaning. All exposed surfaces shall be able to cleaning. All the exposed surfaces shall be able to withstand treatment by one of the methods described in Annex B with appreciable deterioration.

5.2   Full face Facepiece

Full face Facepieces are not suitable unless special fabrications are made, for persons with beards and for wearers with spectacles having side arms. In such situations, mouthpiece with nose clips should be preferred.

Where Full face facepieces are used, they shall meet to IS 14166 : 1994   (Reaffirmed Year : 2014 ) or relevent  latest revision

5.2.1  The component parts, including breathing tubes, shall withstand a test under water at an air pressure of 1.7 kN/m (17mbar/m) and shall be proved from leakage. Face piece to be mounted on dummy hear , refer Annex C

5.2.2   The manufacturer shall provide means to reduce misting the eyepieces or eyeshields in order that vision is not interfered with when the apparatus is tested in accordance with Annex D.

5.2.3   Where wipers are provided in the facepiece, they shall be effective, durable, easy to operate and should not bit the eyebrow of the wearer.

5.4   Mouthpiece

If the apparatus is fitted with a mouthpiece it shall be designed to provide a reliable seal with the mouth and shall be secured against accidental displacement by means of an adjustable head harness. It is recommended that a plug or cover be provided to close the orifice of the mouthpiece when not in use. It shall not be possible to close the orifice of the mouthpiece by pressure.

NOTE ― If gastight eye protectors are required, those complying with the requirements of IS 5983 : 1980, are recommended.

5.4.1 Nose Clip

A nose clip shall be provided if a mouthpiece is used and should be designed to afford maximum security against accidental displacement; it should not slip when the nose becomes moist the perspiration, and suitable means shall be provided for attaching it to the apparatus to prevent loss. The nose clip shall be so designed as to afford reasonable comfort to the weaer throughout the effective use of the apparatus.

5.5   Body Harness

The body harness shall be designed to allow the user to don and doff the apparatus quickly and easily without assistance and shall be adjustable for fit. Buckles fitted to waist and shoulder harness shall be so constructed that once adjusted they will not slip. Shall be tested as per Annex D

The body harness shall be constructed such that when tested in practical performance tests the apparatus shall be worn without avoidable discomfort, the wearer shall show no undue sign of strain attributable to wearing the apparatus, and that the apparatus shall impede the wearer as little as possible when in a crouched position or when working in a confined space when tested as per Annex D and visually

The material of the straps and buckles shall be flame resistant, i.e. considered as such if it does not burn or does not continue to burn for more than 5 s after removal from the test flame. To be tested as per IS 17274 part 10 clause 6.2.3 (ISO 16900 part 10 clause 6.2.3)

Any fabric used in the construction of a body harness shall be resistant to shrinkage. For certain applications the body harness shall be detachable to permit water immersion testing, or the component parts shall not retain water. Where the body harness incorporates means for attachment of a life line, the harness, together with the snap hook, shall be capable of withstanding a drop test of 1 m when loaded to 75 kg.

5.6   Inhalation and Exhalation Valves

5.6.1  The design of valve assemblies shall be such that valve discs or the assemblies can be readily replaced. 

Inhalation and exhalation valve assemblies, sub-assemblies and piece parts that are by the manufacturers design identical, are acceptable.

Differently designed inhalation valves and exhalation valves are acceptable if an unambiguous description is given in the information supplied by the manufacturer. The information in the information supplied by the manufacturer should be supported by illustrations (photographs, drawings) on how to assemble the unit correctly.

To enable correct assembly, the parts have to be unambiguously described or marked Means to check the correct assembly shall be described in the manufacturer's information

5.6.2  The inhalation and exhalation valves shall be protected against external influence. The design and construction of exhalation valves shall be such as to prevent inward leakage of contaminated air. Any non-return valve (inhalation or exhalation), controlled by the breathing action of the wearer, shall have minimum slip. The materials used in the construction of valves should be such that efficiency of the valve shall not be impaired by any heat or moisture likely to be encountered in use.

5.7   Relief Valve

5.7.1  General

Breating apparatus of the closed-circuit type shall be provided with a relief valve operated automatically by the pressure in the breathing circuit The relief valve, which shall include an additional non-return valve, shall operate correctly in all orientations shall be protected against dirt and mechanical damage. Means shall be provided for sealing the relief valve to permit leak testing.

5.7.1.1  Breathing apparatus fitted with a manual relief valve shall also permissible.

5.7.2   Performance Characteristics of Relief Valve

5.7.2.1 The opening pressure of the moist relief valve at a constant flow of 1.0 l/min shall not exceed 10 mbar in the positive pressure sets and shall be between 1.5 mbar and 4 mbar in the sets without positive pressure.

5.7.2.2  If the relief valve is positioned in the breathing circuit before the regeneration cartridge then the pressure between the relief valve and the entry of the breathing bag shall be in no case greater than the minimum opening pressure of the relief valve.

resistance of the relief valve shall not exceed 11 mbar in the positive pressure sets and shall not exceed 5.0 mbar in the sets without positive pressure when tested:

a) at 50 l/min for sets with a continuous flow rate > 2 l/min.

b) at 30 l/min for sets with a continuous flow rate up to 2 l/min

Testing as per Annex F

5.2.7.2.3 leaktightness: The relief valve shall withstand an outside pressure of 10 mbar operating against the opening direction of the valve without exceeding a maximum pressure drop of 1 mbar in 1 min, Testing as per Annex F

5.7.2.4  In apparatus using compressed oxygen, the resistance of the relief valve to an air flow of 50 l/min shall not exceed 50 mm H2O in any position of the valve.

5.8   Reducing Valve or Pressure Reducer

5.8.1  In apparatus using a reducing valve or pressure reducer alone that is, without a supplementary lung-governed oxygen supply (see 5.9), the flow of oxygen shall be not less than 41/min down to 5 % of the maximum filling pressure of the cylinder(s). Down to 10 bar the constant flow shall not exceed 110 % of the value given by the manufacturer.

5.8.2   The flow of oxygen from a reducing valve of constant flow type shall remain constant to within 10 percent of the preset flow at all cylinder pressures above ten atmosperes. The pressure reducer shall maintain a medium pressure of ±10 % of the manufacturer's design pressure at all cylinder pressures above 20 bar

5.8.3   The reducing valve, if adjustable, shall be provided with a suitable locking device to prevent accidental alteration of the oxygen supply. Any aqjustable medium pressure stage shall be reliably secured against accidental alteration and adequately sealed, so that any unauthorized aqjustment can be detected

5.8.4 Where component parts of the apparatus downstream of the pressure reducer are not capable of withstanding the full cylinder pressure, a pressure reducer safety valve shall be provided.

The pressure reducer safety valve shall be designed to pass an air flow of at least 100 LPM at a medium pressure not exceeding 30 bar. With the pressure reducer safety valve activated, the inhalation and exhalation breathing resistance shall not exceed 25mbar

Where a pressure reducer safety valve is not provided, the breathing resistance requirements given above shall be met at a simulated air flow of 100 LPM.

Testing as per Annex G



5.9   Lung-Governed Oxygen Supply (Demand Valve)

5.9.1  The apparatus shall have a device which permits an adequate flow of gas into the breathing circuit. This device can be of the constant flow type, of the lung governed type, or can include the constant flow and the lung governed type (combined type).

Oxygen-nitrogen breathing apparatus shall not be of the lung governed type only.



The opening pressure of the lung governed supply mechanism measured at a constant flow of 10 l/min shall not be negative in the positive pressure apparatus and shall not exceed 3.5 mbar in the apparatus without positive pressure

5.9.2  Apparatus operating with a lung-governed supply alone or with constant supply of less than 2 l/min shall have an automatic scavenging device by means of which sufficient ‘air’ is removed from the circuit to the outside to maintain an oxygen content of not less than 21 percent.

5.9.3  The lung governed oxygen supply valve shall function so as to provide oxygen in accordance with the breathing requirements of the wearer of the apparatus and be capable of passing sufficient oxygen to replace the oxygen consumed when he is breathing at the rate of 50-90 l/min with any cylinder pressure above (10 bar) 1000 kN/m2.

5.9.10 Combined type apparatus shall maintain a constant flow of at least 1,2 I/min of oygen until the pressure falls to 10 bar

5.10   By-Pass Valve

5.10.1  Apparatus equipped with a pressure reducer or a reducing valve and/or lung/governed valve, shall be provided with a manually operated by-pass valve of self-closing type, whereby the wearer can obtain a supply of oxygen at a flow of between 50 l/min and 90 l/min at all cylinder pressure above 5000 kN/m2 (50 bar) independently of the reducing valve or lung-governed valve.

5.10.2  The shape and size of the valve control shall be such that it can be operated even with a wet or slippery hand,  Valve cannot be operated inadvertently. If the valve is a push-button device, the operating force shall be in between 20 to 40 N.

5.11   Pressure Indicator

The apparatus shall be equipped with a reliable pressure indicator, which will indicate the pressure in the cylinder(s) on opening the valve.

5.11.1 The pressure indicator shall be placed to enable the pressure to be read conveniently by the wearer.

5.11.2 The pressure indicator tube (if fitted) or any other means of conveying the pressure reading to the pressure indicator shall be sufficiently robust to withstand rough usage. Where the pressure indicator tube (if fitted) is protected by a cover the enclosed space shall be vented to the atmosphere.

5.11.3 The pressure indicator shall be resistant to dust and water and shall withstand immersion in water at a depth of 1 m for 24 h. After the test, no water shall be visible in the device.

5.11.4 The pressure indicator shall be graduated from the zero mark up to a value of at least 50 bar above the maximum filling pressure of the cylinder.

5.11.5 The following tolerances shall apply regarding the accuracy when reading at decreasing pressure when compared with a test gauge:

		Gauge reading

		Tollarance



		40 bar

		0, +5bar



		100 bar

		± 10 bar



		200 bar

		± 10 bar



		300 bar

		± 10 bar







5.11.6 When a pressure gauge is used the maximum diameter of the case should not exceed 63 mm.

5.11.7 The design of the pressure indicator shall allow the reading of the indicated pressure to within 10 bar.

5.11.8 When a pressure gauge connecting tube (if fitted) is severed at a point aqjacent to the high pressure source the resulting flow shall not exceed 25LPM at 200 bar.

5.11.9  If the means for restricting the flow are fitted in the connector of the pressure gauge tube, it shall not be possible to fit the pressure gauge tube in reverse order. The pressure gauge (if fitted) shall be provided with a blow out release which protects the wearer against injuries.

5.11.10 If a pressure gauge is used the gauge window shall be made of material being non-splintering when broken. The apparatus shall be provided with a device for shut-off of the pressure gauge tube (if fitted), which can be manipulated by the wearer (apparatus donned) if required. It shall be possible to lock this device in the opened position.

5.11.11 There shall be an indication that the pressure gauge shall be used for oxygen only.

5.11.12 If the pressure indicator is equipped with an electrical energy source, it shall comply with the class Ex ia IIC T4 in accordance with IEC 60079-11, or for mining industry, with class Ex ia I in accordance with IEC 60079-0. The measurement accuracy shall be maintained when testing the device on electromagnetic compatibility in accordance with IS 14700 (Part 6/Sec 2)/ IEC TR 61000-6-2 : 2016

5.11.13  The pressure gauge (see IS 3624 : 1987 (Reaffirmed Year : 2018 ) shall withstand pressure greater that the maximum cylinder pressure so that it will operate continuously and accurately without overstrain. Pressure gauge for use with such apparatus shall be shock-resistant.

5.12   Warning Device

5.12.1  The apparatus shall be so designed that the wearer is warned immediately if the main valve is closed or if the cylinder fitted is empty.

If this warning device is controlled by the oxygen pressure, an immediate warning shall be given to the wearer when any leakage in excess of 0.4 l/min occurs in the parts of the warning device containing oxygen. The loss of oxygen from one warning system shall not exceed 0.6 1/m at full cylinder pressure.

The function of the warning device shall be tested with breathing machine as per Annex E at 10 l/min (10 cycles/min, 1,0 I/stroke) with the compressed gas cylinder valve closed.

5.12.2 As an option, an indication of the low cylinder pressure is permitted. The wearer shall be warned, when the cylinder pressure has decreased to (55 ± 5) bar. The warning signal shall continue until the breathing gas is used up.

5.12.3 Warning devices which operate electrically shall comply with the class Ex ia IIC T4 in accordance with IS/IEC 60079-11 (IEC60079-11), or for mining industry, with class Ex ia I in accordance with IS/IEC 60079-0 (IEC 60079-0). 

5.13   High and medium pressure parts

5.13.1 Non mettalic tubes and fittinggs of the high pressure system shall be capable of withstanding without damage a best pressure of twice the maximum designed working pressure. It shall not be possible to fit in low pressure part or those into a higher pressure part of the circuit.

Metallic high pressure tubes, valves and connections shall be capable of withstanding a test pressure of 50 % above the maximum filling pressure of the cylinder(s).



5.14   Gas Cylinder and Main Valve

5.14.1  The cylinders shall comply with the requirements for cylinder for breathable air given in the Gas Cylinder Rules, 2016, of the Government of India or latest edition, (Compressed gas cylinders shall comply with national requirements. The cylinder shall be approved with respect to the appropriate filling pressure) with such modifications as may be ordered from time to time by the Chief Inspector of Explosives, Government of India, or any other duly constituted authority. The cylinder shall be approved with respect to the appropriate filling pressure. 

5.14.2  Cylinders shall be coloured in accordance with IS 3933 : 2021 (or latest revision)

5.14.3  The main valve shall meet the requirements of IS 7302 : 2018    (Reaffirmed Year : 2022 ) and shall be so designed that the full pressure in the gas cylinder cannot be applied rapidly to other parts of the apparatus.

5.14.4  The valve shall be so designed that the valve spindle cannot be completely unscrewed from the assembly during normal operation of the valve.

5.14.5  The valve shall be either lockable in the open position or designed so that it cannot be closed inadvertently by contact with a surface.

The valve shall be designed so that a minimum of two turns of the handwheel are required to fully open the valve; or the valve shall be lockable in the open position

5.14.6  The main valve should be easily accessible and distinguished by touch.

5.14.7 It shall not be possible to connect cylinders with a higher maximum filling pressure (e.g. 300 bar) to an apparatus which is designed only for a lower maximum filling pressure (e.g. 200 bar).

5.15   Oxygen Supply

The total volume of oxygen available shall be sufficient to meet an average consumption of not less than 4 1/min for breating apparatus without lung-governed demand valve and 1.5 l/min for that with lung-governed demand valve. In apparatus without a supplementary lung-governed oxygen supply an additional 10 percent capacity shall be provided to allow for the possible use of the by-pass valve.

5.16   Breathing Bag

5.176.1  The breathing bag shall be made of strong, flexible material and shall be protected against collapse of damage by external forces. It shall be made from anti-static material.

5.16.2  The breathing shall be reliable and tightly joined to the couplings. The couplings at the inhalation side shall be shaped in such a way that its opening cannot be closed by the bag itself.

5.16.3  In apparatus using compressed oxygen, the capacity of the breating bag, when correctly fitted and with the casing closed, shall be at least 5 litres. (refer annex I)

5.16.5  The number of connections of breathing bag with the circuit should be minimum for proper maintenance of the breathing bag.

5.17   Breathing Tubes

5.17.1  Breathing tubes shall be flexible and non-kinking and of sufficient length to permit free head movement of the wearer. They shall be made from ant-static material and shall not restrict or close-off the gas supply under chin or arm pressure during practical performance tests.

To be tested as per Annex. D

The permanent deformation of the breathing hoses shall be no more than 10 %.when tested as per Annex H

5.17.2  The breathing tubes shall, preferably, have a type of connection which enables either a mouthpiece with nose clip or a facepiece to be fitted.

5.1 The design of the breathing tubes shall be such as offer least breathing resistance.

5.1The construction of the breathing tubes shall be such that in normal use, they shall not flatten to impede the flow of gas.

5.17.5  The dead space of the breathing tube should be as low as possible.

5.17.6  For breathing apparatus carried at the back of the wearer, when underarm, deep corrugated tubes are used, a loop supporting the breathing tubes shall be of a type so fixed that it shall not damage the 

5.18  Comfort

When tested in accordance with Annex D the apparatus shall be such that it is worn without avoidable discomfort, that the wearers show no undue signs of strain attributable to wearing the apparatus, and that it impedes the wearers as little as possible when in a crouched position or when working in a confined space.

5.19   Purity of Oxygen

In all closed circuit breathing apparatus, the purity of oxygen to be used shall be not less than 99.5 percent in O2 cylinder.

5.20   Preflushing Device

Apparatus operating with a lung governed supply alone or mixed type with a constant flow of less than 1.5 l/min shall be equipped with a device which at the beginning of breathing or at opening of the main valve automatically feeds 5 to 10 l of oxygen into the breathing circuit.

5.21   Saliva Trap

5.21.1  A salive trap to accumulate saliva of the wearer, if provided, shall be fixed with the inhalation tube.

5.21.2  A saliva trap nut shall be so fixed that it shall not get lost during cleaning and decontamination.

5.22   Protective Casing

5.22.1  If possible, the whole breathing apparatus shall be covered by a protective casing to protect the breathing bag, regulator, reducing valve and other vital parts of the apparatus against direct blows and falling materials.

5.22.2  It shall be made up of lightweight material. It shall be so designed that it permits ease of passage through narrow spaces.

5.23 Performance

5.23.1 Resistance to temperature 

Trouble free operation shall be ensured after storage at temperatures ranging from -30 ·c to 60·c

Testing to be done with  J1 , J2 to meet requirements provided in 5.24.4.2, 5.24.4.3, 5.24.4.4  (with breathing machine tests) and K1, K2  to examine each apparatus for malfunction due to the low temperature  (with practicle performance tests in chamber)  

5.23.1 Performance @ -6 DegreeC to 30 DegreeC

The apparatus shall operate trouble free over the temperature range -6 °C to 30 °C.

Testing shall be done in accordance with J2 to meet requirements provided in 5.24.4.2, 5.24.4.3, 5.24.4.4  (with breathing machine tests) and K2 to examine each apparatus for malfunction due to the low temperature  (with practicle performance tests in chamber)  



5.23.2 Low temperature Performance (optional) 

Where the apparatus is designed for low temperatures below -6 °C it shall operate trouble free.

Testing shall be done in accordance with J3 to meet requirements provided in 5.24.4.2, 5.24.4.3, 5.24.4.4  (with breathing machine tests) and K3 to examine each apparatus for malfunction due to the low temperature  (with practicle performance tests in chamber) 



5.23.3 Performance after Storage conditions 

After conditioning in accordance with Annex L and returning to ambient temperature the apparatus shall meet the requirements of 5.28.4 when tested with breathing machine as per Annex E at a minute volume of 50 LPM. The materials used shall not show any deterioration, e.g. deformations, cracks or corrosion. 



5.23.4 Nominal Working duration 

During a test on the breathing machine the apparatus shall fulfil a duration specified for its class in table provided bellow when tested as per Annex E. During the nominal working duration the requirements in accordance with 5.23.4.1, 5.23.4.2, 5.23.4.3, 5.23.4.4 shall be met.

		Class of Apparatus

		Nominal Working Duration, Hr

		Minute Volume



		Without positive pressure

		Positive pressure

		

		Cycles/min

		l/stroke

		l/min



		1 N

		1 P

		1

		25

		20

		50 0



		2 N

		2 P

		2

		20

		20

		40 0



		4 N

		4 P

		4

		20

		15

		30 0







5.23.4.1 Breathing resistance 

The apparatus shall meet the requirements given in following table.

		Breathing resistance



		Minute volume

LPM

		Test time

min

		Measured values   mbar



		

		

		Negative pressure apparatus

		Positive pressure apparatus



		50 (25 cycles/min, 2.0 l/stroke)

		60

		-5 to 7

		0 to 7



		75 (30 cycles/min, 2.5 l/stroke)

		5

		-10 to 10

		0 to 10



		100 (40 cycles/min, 2.5l/stroke)

		Till pressure 0

		the apparatus shall function satisfactorily







Testing shall be done in accordance with IS 17274 : Part 2 : 2019 ( ISO 16900-2 :2017)  Method 2: Dynamic breathing resistance, 

For testing breathing resistanec, breathing machine discribed in Annex E shall be used. The cylinder valve shall be opened when carrying out the test on breathing machine If a constant flow feeding device is available then its flow shall be directed into the breathing circuit.to companset CO2 inpute, 5 % of the volume exhaled is to be removed by suction with an auxiliary lung. If the measured value increases by opening the lung governed demand valve or the relief valve, then this is the value to be taken.

5.23.4.2 Oxygen Content

For all tests, done accordance with Annex D, Annex J and Annex E. the oxygen content of the inhaled gas shall not be below 21 % (by volume).

Testing shall be done in accordance with 

5.23.4.3 Temperature and Humidity

For all tests done in accordance with Annex D, Annex J and Annex E.The temperature of the inhaled gas independent of humidity shall not exceed 45 °C.

5.23.4.4 Carbon Dioxide Content

5.23.4.3 Carbon dioxide content at minute volume of 50LPM

The carbon dioxide content of the inhaled gas shall not exceed 1% (by volume) when tested in accordance with Annex E  and following table 

		Carbon dioxide content



		Class of apparatus

		Minute volume

		Input of carbon dioxide



I/min

		Carbon dioxide content of exhalation air

%

		Testing duration



h



		1 N /1 P

		25 cycles/min, 2 l/stroke

		2.5

		5.0

		1



		2 N /2 P

		25 cycles/min, 2 l/stroke

		2.5

		5.0

		1



		4 N /4 P

		25 cycles/min, 2 l/stroke

		2.5

		5.0

		1







Including a mouthpiece assembly or a full face mask, the carbon dioxide content shall not exceed 1,5 % (by volume).

Testing shall be done in accordance with Annex E.

5.23.4.4 Carbon dioxide content at empty cylinder 

When the cylinder is empty, e.g. the inhalation resistance has reached 35 mbar, the carbon dioxide content of the inhaled gas shall not exceed 3 % (by volume) when tested in accordance with Annex E and following table.

		Carbon dioxide content



		Class of apparatus

		Minute volume

		Input of carbon dioxide



I/min

		Carbon dioxide content of exhalation air

%

		Testing duration



h



		1 N / 1 P

		25 cycles/min, 2 l/stroke

		2.5

		5.0

		1



		2 N /2 P

		20 cycles/min, 2 l/stroke

		2.0

		5.0

		2



		4N /4 P

		20 cycles/min, 1.5 l/stroke

		1.35

		4.5

		4





Shall also meet when tested for all tests done in accordance with Annex D, Annex J and Annex E (test can be continued by closing valve after respective tests)

5.23.4.5 Carbon dioxide content in functioning apparatus

The carbon dioxide content of the inhaled gas of the apparatus ready for use shall not exceed 2 % (by volume) during nominal working duration when tested in accordance with Annex E and following table.

		Carbon dioxide content



		Class of apparatus

		Minute volume

		Input of carbon dioxide



I/min

		Carbon dioxide content of exhalation air

%

		Testing duration



h



		1 N / 1 P

		25 cycles/min, 2 L/stroke

		2.5

		5.0

		1



		2 N /2 P

		20 cycles/min, 2 L/stroke

		2.0

		5.0

		2



		4N /4 P

		20 cycles/min, 1.5 L/stroke

		1.35

		4.5

		4







Shall also meet when tested for all tests done in accordance with Annex D, Annex J and Annex E.

 5.24 Flammability (6.11.4)

The breathing hoses leading to the facepiece, the facepiece connector and the lung governed demand valve (if connected to the facepiece) shall be 'self-extinguishing', i.e. the material shall not be of a highly flammable nature and the parts shall not ignit.e or continue to burn for more than 5 s after removal from the test flame.

Testing shall be done in accordance with 6.2.1 of  IS 17274 (part 10) and ISO 16900-10.

5.25 Resistance to rediant heat (6.11.5)

The breathing hoses, the facepiece connector ru:d the lung governed demand valve (if connected to the facepiece) shall be test.ed for resistance to radiant heat using the test methods described in 6.3 of IS 17274 (Part 10) and ISO 16900-10:2015 

The apparatus is considered to be resistant to radiant heat in accordance with this European Standard if it continues to function correctly and the components remain leaktight after a test period of 20 min, although the components may be deformed.





6   INSTRUCTIONS

6.1  Breathing apparatus manufactured in compliance with this standard shall be supplied/accompanied by operating instructions in english for maintenace and use with illustrations, part numbers, marking,  which shall include, where appropriate:

A)  Nominal working duration;

B)  Guidance on fit of facepiece, and adjustment of faceseal where relevant;

C)  Grain size of carbon dioxide absorben (see is 5321 : 1969).

D)   Type and class of apparatus;

E)  Application/limitation (including following)

- A warning that allowance should be made for the fact that it is likely that faceseal fit may not be 	suitable for persons wearing spectacles, or having sideburns or beards.

- A warning that adequate protection may not be provided by the apparatus in certain highly toxic 	atmospheres and the guidance should be sought from is 9623 : 1980/other relevent standard

- Oxigen content for compressed oxygen cylinder to be more then 99.5%

- For oxygen-nitrogen system the composition of gas to be specified

- Moisture in the gas shell not exceed 50mg/cubic mtr for cylinder filling pressure uptp 200bar and 	35mg/cubic mtr for cylinder filling pressure upto 300bar

F) Warning shall be given against any problem normally expected like:

- Fit of facepiece (check prior to use);

- Leakage caused by facial hair;

- Gas quality;

- Use of equipment in explosive atmosphere;

- Use under water.

G) Meaning of all pictogram used shall be mentioned 

H) checks prior to use;

I) donning and fitting;

J)  use;

K)  servicing and maintenance

L) storage of the equipment.

7   MARKING

7.0  Breathing apparatus manufactured in compliance with this standard shall be marked with the                       following particulars.

7.1 The full face facepiece/mouthpiece shall be marked as per relevent IS 14166 / IS 14170

7.2  Marking on the Apparatus

The apparatus shall be marked with the following:

a) Name, trade-mark or other means of identification of the manufacturer;

b) All units shall have type identifying marking 

c) Serial no

d) Type and Class as appropriate and for temperature/humidity

e) Working duration:

1) With warning device,

2) Without warning device, and 

f) Year and month of manufacture shall be marked legibly on apparatus and on breathing bags, breathing tubes, mouthpiece, facepiece, diaphragm and any component that may affect ageing.

g) Safety Critical components / assemblies to be marked with identification marking, if marking is not possible to mark list shall be provided in instructions for use.

h) ‘See information for use’ or relevent pictogram

i) Pressure reducer to be marked with sr no and date of mfg.

j) Cylinder and valve to be marked with appropriate National regulation. 




ANNEX A

INSULATION RESISTANCE OF NON-METALLIC EXPOSED PARTS



The resistance is tested on apparatus body cover if size permits or on test piece as shown in following figure comprising of rectangular plate on which two parallel electrodes are painted on the surface using a conducting

paint with a solvent which has no significant effect on the insulation resistance.



The test piece shall have an intact surface and shall be cleaned with distilled water, then with isopropyl alcohol or any other solvent that can be mixed with water and will not affect the material of the test piece, then once more with distilled water before being dried. It shall then be conditioned for 24 h at the temperature of 27 ± 2°C and 65 ± 5 percent relative humidity.



The test shall be carried out under the ambient conditions. Any suitable device (for example, megger) to measure insulation resistance can be used for this test. The direct voltage applied for one minute between the electrodes shall be equal to 500 ± 10V. During the test, the voltage shall be sufficiently steady so that the charging current due to voltage fluctuation will be negligible compared with the current flowing through the test piece. In certain cases this requires the use of batteries or accumulators.



The insulation resistance is the quotient of the direct voltage applied at the electrodes to the total current flowing between them when the voltage has been applied for 1 min.



[image: ]

Rectangular plate with painted electrode for insulation resistance test of non-metallic cover





ANNEX B

TEST FOR DURABILITY OF MATERIALS WHEN SUBJECTED TO CLEANING AND DECONTAMINATION

B-1  PROCEDURE

B-1.1  Components to be tested are:

a) Immersed for 10 min in a solution of formalin made by placing one part of 40 percent formaldehyde solution in nine parts of water at a temperature of 20⁰C; or 

b) Subjected to a moist atmosphere of antiseptic  gas, preferably formaldehyde, for a period of 10 min at a temperature of 20⁰C.




Annex C

FACE PIECE COMPONENT PART TEST 

[image: ]



a) Facepiece connected to breathing tube to be worn over dummy head (or inflated rubber bladder) Surface of dummy head can be moistened using water. 



b) Connect Breathing tubes to mask as per manufacturer’s instructions. Complete apparatus may not be attached ends of tubes to be sealed using rubber corks as shown



c) Immerse complete assembly in water bath at depth of 1mtr. Wait for few minute for all bubbles to settle.



d) Through Inhalation tube apply pressure of minimum 1.7kN/m (17mbar). Air supply pump or bellow can be used as air pressure source and precision differential pressure gauge shall be used for measurement of pressure.



e)Observe for air bubbles through water as an indicator of leakage, no persistent flow of bubbles shall be observed.




ANNEX D

PRACTICAL PERFORMANCE TEST



D-1 TEST SUBJECTS

D-1.1  Breathing apparatus is tested by test subjects who practise regularly with breathing apparatus and whose medical history is known to be satisfactory. They shall be medically examined immediately before the tests and certified fit to undertake the test procedures. Each subject is suitably clothed

D-2   MEDICAL ATTENTION

D-2.1  The tests shall be carried out under the supervision of a registered medical practioner

D-3   PREPARATION OF APPARATUS TO BE TESTED

D-3.1  In apparatus using compressed oxygen, the high pressure cylinders are purged with oxygen before being charged. A sample of the compressed oxygen is analysed for oxygen content and the flow of oxygen into the apparatus is measured. After the purifier is charged and the apparatus assembled, the resistance to breathing is measured. The apparatus, with the cylinder charged to the prescribed pressure and ready for use, is then tested for leak tightness.

D-3.2  In apparatus using liquid air, the purifier is charged, the apparatus assembled and the resistance to breathing is measured. The apparatus is tested for leak tightness. Then charged with liquid air.

D-4   TEST PROCEDURES

D-4.1  Two kinds of tests are made, one in which two subjects wearing the apparatus walk at a regular rate of 6 5 km/h on a level course (walking test), and one in whch two differn subjects work in practical conditions (work simulation test). Each test is continuous, without removal of the apparatus, except that rest periods of 5 min are taken after each 15 min period of usage.

This test shall be continuous without removal of the apparatus and shall be conducted in ambient temperature conditions of 20 to 23 °C and 50 to 70 % relative humidity. 

The duration and number of test periods for each class of apparatus is given in following table.

		 Duration and number of test periods



		Class

		Test period

		Total testing time

H



		Negative pressure apparatus

		Positive pressure apparatus

		Number

		Duration

min

		



		IN

		IP

		3

		20

		1



		2N

		2P

		5

		24

		2



		4N

		4P

		8

		30

		4







D-4.1.1  The work simulation tests shall comprise

a) 30 strokes on a work machine, each stroke being vertical from 1,8 m towards the ground on a mass of 25 kg, giving a total work load of 13500 N-m.

b) Walking on the level with full headroom (total distance: 125 m).

c) Walking on the level with headroom of (1,3 ± 0,2) m (total distance: 200 m).

d) Crawling on the level with headroom of (0,70 ± 0,05) m (total distance: 100 m).

e) Climbing up and down a ladder, passing once, in both directions through a 460 mm square opening (total vertical distance: 20 m).

f) Crawling through a narrow section (4 m long) which is so low that the test subject has to doff the apparatus and push it in front of him or pull it behind him while still breathing from the apparatus.--``,``,`,``,`,,`,,`,`,,``,`,``-`-`,,`,,`,`,,`---



g) Laying out of a fire hose of at least 15 m in length and recoiling the same.



D-4.2  During the test periods and at the end of each test, the inhaled air is sampled and tested, the temperature, cylinder pressures and ambient temperatures are recorded, and the medical practitioner asks such clinical observations considered necessarey by him. When When a facepiece is worn the test includes a period of speech by each subject and the inward faces leakage is checked subjectively using a suitable vapour of characteristic smell. At the end of each test the subjects are medically examined, and the apparatus is examined for leak tightness, oxygen/air flow, resistance to breathing, excessive wear of parts and physical damage.




ANNEX E

LABORATORY PERFORMANCE TEST

A schematic arrangement of the equipment required for this test is shown in following figure The equipment consists mainly of a breathing machine of main and auxiliary lung with solenoid valves controlled by the breathing machine, a cooler. a humidifier, a connector.  a flow of carbon dioxide gas with flowmeter for carbon dioxide, analyzers for carbon dioxide. oxygen and meters for temperature and pressure. The total volume of the gas path excluding the breathing machine of the test rig should not exceed 2000 ml.
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		1

		Sinusoidal Row Breathing Machine

		2

		Auxiliary Lung

		3

		Valve System



		3a

		3 Way Valve

		3b

		Solenoid Valve

		4

		Air Humidifier



		4a

		Contact Thermometer

		4b

		Heating Element Controlled by the Contact Thermometer

		5

		Cooler Chamber



		5a

		Cooling Ribs

		5b

		Container for Condensed Water

		6

		Carbon Dioxide Analyzer for Exhaled Gas



		7

		Rotameter for CO2

		8

		Compensation Bag

		9

		Non-Return Valve



		10

		Inhaled Gas Analysis 

		10a

		Carbon Dioxide Analyzer

		10b

		Oxygen Analyzer



		10c

		Gas-Meter for Sampling Gas

		11

		Temperature Measuring Equipment with Plotter

		12

		Pressure Meter with Plotter



		13

		Connector

		14

		Test Specimen

		

		



		Schematic arrangement for laboratory performance test







Breathing Machine

The test equipment shall subject the apparatus to a respiration cycle by the breathing machine. such that when measured the volume of gas shall be of a value as given in following table at a relative humidity of 95 to 100 percent and at a temperature of 37 ± O.5°C. The carbon dioxide content shall be of a value as specified in following Table in addition to the carbon dioxide content of the inhaled air.



		Sr. No

		Minute Volume

		Inpute Carbon Dioxide

LPM

		Carbon Dioxide content of exhaled air

%



		

		Respiration  

Cycle/min

		Lung Volume 

Ltrs/Stroke

		Flow

LPM

		

		



		1

		25

		2

		50

		2.5

		5



		2

		20

		2

		40

		2.0

		5



		3

		20

		1.5

		30

		1.35

		4.5



		4

		75

		30

		2.5

		

		



		5

		100

		40

		2.5

		

		







Inlet Carbon Dioxide

The carbon dioxide is fed into the breathing machine via a control valve, a flowmeter, a compensation bag and non-return valves.



Measurement of Exhalation Carbon Dioxide:

Immediately behind the hunudificr a small quantity of exhaled gas shall he continuously withdrawn through a sampling line and then fed Into the exhaled air via a carbon dioxide analyser In front of the humidifier to measure carbon dioxide content III exhaled air.



Cooler

A cooler of volume 500 – 1000 ml shall be inserted in inhalation line. Following figure (for reference only),
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		1

		To Breathing Machine

		2

		Cooling water in

		3

		Cooling water out



		4

		From Solonoid valve

		

		

		

		



		Cooler – Laboratory performance tests









Humidifier

Shall saturate exhaled air with humidity to 95 – 100 percent. The temperature of the exhaled ga s after humidifier shall be checked and adjusted at the temperature measuring point in the connector before starting the test (approximately 37° ± 3)  see following Figure (for reference only)
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		1

		Contact thermometer 

		2

		Container (refillable)

		3

		Heating Element



		Humidifier – Laboratory performance tests







Measurement of Carbon Dioxide and Oxygen in Inhalation

To measure the carbon dioxide and oxygen content of the inhaled air an equivalent amount as specified of the main lung volume/inhalation is drawn off continuously at the marked place as shown in schematic by an auxiliary lung during the inhalation phase and fed to an oxygen analyzer and a carbon dioxide analyzer.



Apparatus Connectors

Depending on the facepiece of the apparatus, different connectors shall be used for the test. Apparatus with a full face mask shall be tested on a dummy head (Sheffield head) . Schematic diagram in shown on following figure. Apparatus with a mouthpiece

assembly shall be tested using a connector in as per bellow figure.
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		1

		Sheffield head

		2

		Exhalation temperature measurement point

		3

		Inhalation temperature measurement point



		4

		Pressure measurement point

		5



		Thermocouple

		6

		To pressure measurement



		Dummy head for apparatus having full face mask – Laboratory performance tests
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		1

		Pressure measurement point

		2

		temperature measurement point for Thermocouple



		‘Y’ piece for apparatus having mouthpiece – Laboratory performance tests









Measurement of Temperature

The temperature of the inhaled and exhaled gas is measured at points marked in figure by means of a fast response thermocouple 



Measurement of Breathing Resistance

Breathing resistance is measured at points marked in figure by means of a fast sensing differential pressure transmitter. Any resistance, which is due to the connector at the measuring point, shall be deducted from the measured value.



Recording

The oxygen content and the carbon dioxide content as well as the temperature of the inhaled and exhaled gas and the breathing resistance shall be measured and recorded continuously.




ANNEX F

RELIEF VALVE TESTS

F.1 Opening pressure:

a) The apparatus shall be connected to an air supply system (1LPM) via the equipment connector (Mask/Mouthpiece Connector). The pressure building up in the device shall be measured using a precision measuring instrument. 

b) Maximum pressure noted by precision gauge shall be recorded as opening pressure



F.2 Resistance

a) The apparatus shall be connected to an air supply system with specified flow via the equipment connector (Mask/Mouthpiece Connector). Differential pressure shall be measured using a precision measuring instrument as resistance.



F3. Relief Valve Leaktightness

a) Test chamber of 500ml volume to be attached to relief valve housing from the direction of closing in leaktight manner so that the valve is inside chamber.



b) Pressure of 1mbar to be provided to test chamber to check leaktightness of valve from outside for 1 min




ANNEX G

PRESSURE REDUCER SAFETY VALVE TEST



The apparatus including facepiece shall be connected to a breathing machine,  apparatus with a mouthpiece shall be connected directly (without mouthpiece)  to the outlet of the breathing machine. The breathing machine shall be adjusted to 20 cycles/min and 2,0 I/stroke (see figure bellow).

G.1 Apparatus with a pressure reducer safety valve

With the breathing machine not operating, a suitable flow measuring device shall be connected to the outlet of the pressure reducer safety valve and air shall be supplied to the medium pressure side of the pressure reducer. (Additional Tee connecter can be provided in between medium pressure tubing and breathing bag) The air supply pressure shall be gradually increased until a flow of 100 LPM passes through the pressure reducer safety valve. Whilst under these conditions, the breathing machine shall be started and the breathing resistance shall be measured at the appropriate pressure sample point.



G.2 Apparatus without a pressure reducer safety valve 

100 LPM of oxygen shall be fed into the apparatus at a suitable point, e.g. inlet of the lung governed demand valve.

Under these conditions, a breathing machine test shall be conducted on the complete apparatus including the facepiece and the breathing resistance shall be measured at the appropriate pressure sample point.
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1. 

2. Flowmeter

3. Pressure reducer safety valve

4. Pressure reducer

5. Pressure regulator

6. Medium pressure gauge

7. Equipement connector

8. Facepiece

9. Dummy Head

10. Breathing Machine

11. Mouthpiece

12. External Airfow and presure








ANNEX H

PERMANENT DEFORMATION OF THE BREATHING HOSES



a) The corrugated hose shall be suspended, and its length (without couplings) shall be measured and recorded as a.

b) Afterwards, a force of 10 N shall be applied to the hose for a period of 48 h, after which the load shall be removed. Then after a recovery period of 6 h, the length of the hose shall be measured and recorded as b.

c) The permanent axial linear deformation (b - a) shall be calculated (%).

f) This test shall be repeated after a further 7 days



ANNEX I

BREATHING BAG VOLUME TEST 

[image: ]

a)  Block relief valve and close Cylinder valve.

b)  Close valve2, start air pressure Slowly.

c) Close valve 1 when pressure reach 7.5mbar.

d) Start suction, adjust gasmeter to zero or note initial reading. Open valve 2, measure gasmeter volume in mL till Pressure reaches 5mbar

e) During the test if necessary, relief valve and compressed gas cylinder may be sealed.




ANNEX J

RESISTANCE TO TEMPERATURE - LABORATORY TESTS WITH A BREATHING MACHINE



J1 – Conditioning at -30 degreeC and 60 degreeC

Following temperature conditioning shall be followed sequencially on apparatus excluding Full facepiece or mouthpoece (include Cylinder and valve) 

		Sequence

		Storage temperature

		Time 



		1

		-30 ± 3 °C

		15 to 20 Hrs



		2

		60 ± 3 °C

		15 to 20 Hrs



		3

		Room Temperature 

		15 to 20 Hrs





 Subsequently, the apparatus shall be tested in accordance with Annex E with following conditions:

1. Minute volume of 50 l/min 

2. Apparatus placed in ambient temperature along with facepiece and the breathing machine outside the temperature controlled chamber.



J2 – Conditioning at -6 degreeC 

Following temperature conditioning shall be followed sequencially on apparatus excluding Full facepiece or mouthpoece (include Cylinder and valve) 

		Sequence

		Storage temperature

		Time 



		1

		-6 ± 2 °C

		15 to 20 Hrs







Subsequently, the apparatus shall be tested in accordance with Annex E with following conditions:

1. Minute volume of 50 l/min 

2. Apparatus placed in ambient temperature of (-6 ± 2) °C.

2. facepiece and the breathing machine shall be placed outside the temperature controlled chamber.



J3 – Conditioning at -30 degreeC (only for special type apparatus meant for nworking in extremely low temperatures)  

Following temperature conditioning shall be followed sequencially on apparatus excluding Full facepiece or mouthpoece (include Cylinder and valve) 

		Sequence

		Storage temperature

		Time 



		1

		-30 ± 3 °C

		2 Hrs



		2

		-15 ± 3 °C

		15 – 20 Hrs







Subsequently, the apparatus shall be tested in accordance with Annex E with following conditions:

1. Minute volume of 50 l/min 

2. Apparatus placed in ambient temperature of (-15 ± 2) °C.

2. facepiece and the breathing machine shall be placed outside the temperature controlled chamber.

ANNEX K

RESISTANCE TO TEMPERATURE – PRACTICAL PERFORMANCE TESTS IN CHAMBER



K1- Conditioning at room temperature

1. Two apparatus shall be cleaned and disinfected as per manufacturer’s instructions of use.

2. Conditioning :

		Sequence

		Storage temperature

		Time 



		1

		Room temperature

		2-3 Hrs







3. Two warmly clothed subjects shall don the apparatus at room temperature and enter a cold chamber at (-6 ± 2) Degree C 



The test shall be continuous, without removal of the apparatus, for a period of 30 min. The work shall be divided into 5 min periods repeated as necessary spent

a)	walking and crawling slowly;

b)	carrying and building wooden blocks or the like;

c)	dragging on the level a metallic block of 50 kg (approx. 2 x 25 kg) mass with a rope.



4. At the end of the test each apparatus shall be examined for malfunction due to the low temperature.





K2- Conditioning at room temperature

1. Two apparatus shall be cleaned and disinfected as per manufacturer’s instructions of use.

2. Conditioning :

		Sequence

		Storage temperature

		Time 



		1

		-6 ± 2 °C

		2-3 Hrs







3. Two warmly clothed subjects shall don the apparatus at room temperature and enter a cold chamber at (-6 ± 2) Degree C 



The test shall be continuous, without removal of the apparatus, for a period of 30 min. The work shall be divided into 5 min periods repeated as necessary spent

a)	walking and crawling slowly;

b)	carrying and building wooden blocks or the like;

c)	dragging on the level a metallic block of 50 kg (approx. 2 x 25 kg) mass with a rope.



4. At the end of the test each apparatus shall be examined for malfunction due to the low temperature.



K3- Conditioning at -30 degreeC (only for special type apparatus meant for nworking in extremely low temperatures)  

1. Two apparatus shall be cleaned and disinfected as per manufacturer’s instructions of use.

2. Conditioning :

		Sequence

		Storage temperature

		Time 



		1

		-30 ± 3 °C

		4 Hrs



		2

		-15 ± 3 °C

		15 to 20  Hrs







3. Two warmly clothed subjects shall don the apparatus at room temperature and enter a cold chamber at (-15 ± 3) Degree C 



The test shall be continuous, without removal of the apparatus, for a period of 30 min. The work shall be divided into 5 min periods repeated as necessary spent

a)	walking and crawling slowly;

b)	carrying and building wooden blocks or the like;

c)	dragging on the level a metallic block of 50 kg (approx. 2 x 25 kg) mass with a rope.



4. At the end of the test each apparatus shall be examined for malfunction due to the low temperature.





ANNEX L

STORAGE CONDITIONING FOR PERFORMANCE TESTS



For storage test, following temperature conditioning shall be followed sequencially on apparatus the gas cylinders shall be filled with not more than 50 % of the maximum filling pressure specified by the manufacturer

		Sequence

		Storage temperature

		Relative Humidity

		Time 



		1

		70 ± 3 °C

		Dry atmosphear

		72 Hrs



		2

		70 ± 3 °C

		>95%

		72 Hrs



		3

		-30 ± 3 °C 

		

		24 Hrs
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BUREAU OF INDIAN STANDARDS

Program of Work
CHD 8 : Occupational Safety and Health

To formulate Indian Standard for i) Terminology relating to Occupational health and safety ii)
Specifications and code of practice for occupational health and safety equipment iii) Code of
safety for operational hazards in industries other than chemical industries iv) Test
methodologies for occupational health and safety equipment v) Occupational health and safety
management system, procedure and practices;

ISO TC- 94 SC-4 (P): Personal equipment for protection against falls ISO TC- 94

SC-6 (P): Eye and face protection ISO TC- 94 SC-15 (P): Respiratory protective devices ISO
TC-283 (P): Occupational Health and Safety Management Systems

Published Standards

Scope:

Liaison:

S.No IS No. TITLE Reaffirm M-Y No. of Amds Eqv.
1 IS 10224 : 1982  |Ergonomic principles in the design November, 2019 - Not Equivalent
ISO 6385 : 1981 of work systems
2 | IS 10245 (Part 1) : | Breathing apparatus: Part 1 closed May, 2022 1 Indigenous
1996 circuit breathing apparatus
(Compressed Oxygen Cylinder) -
Specification (First Revision)
3 | IS 10245 (Part 2) : | Respiratory protective devices - February, 2022 2 Indigenous
1994 Specification: Part 2 open circuit
breathing apparatus (First
Revision)
4 | IS 10245 (Part 2) : | Respiratory Protective Devices- - Indigenous
2023 Specification Part 2 Self-Contained|
Open Circuit Breathing Apparatus
(Second Revision)
5 | IS 10245 (Part 3) : | Breathing apparatus: Part 3 fresh May, 2022 - Indigenous
1999 air hose and compressed air line
breathing apparatus - Specification
(First Revision)
6 | IS 10245 (Part 4) : Specification for breathing November, 2019 - Indigenous
1982 apparatus: Part 4 escape breathing
apparatus (Short Duration Self -
Contained Type)
7 IS 10592 : 2018 |Industrial emergency showers, eye - - Indigenous
and face fountains and
combination units - Specification
(First Revision)
8 IS 10667 : 1983 Guide for selection of industrtal May, 2023 - Indigenous
safety equipment for protection of
foot and leg
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9 IS 13293 : 1992 Gas detector tubes - general November, 2019 Indigenous
requirements and methods of test
10 IS 13366 : 1992  |Resuscitators intended for use with November, 2019 Indigenous
humans - Specification
11 | IS 14138 (Part 1) : | Respiratory protective devices: November, 2019 Indigenous
1994 Threads for facepiecbs -
Specification: Part 1 standard
thread connection
12 | IS 14138 (Part 2) : | Respiratory protective devices: November, 2019 Indigenous
1994 Threads for facepieces: Part 2
centre thread connection
13 IS 14166 : 1994 |Respiratory protective devices full November, 2019 Indigenous
- Face masks - Specification
14 IS 14170 : 1994 Respiratory protective devices November, 2019 Indigenous
mouthpiece assemblies -
Specification
15 IS 14489 : 2018 Occupational health and safety Indigenous
audit - Code of practice (First
Revision)
16 IS 14746 : 1999 Respiratory protective devices - November, 2019 Indigenous
Half masks and quarter masks -
Specification
17 IS 15322 :2003 | Particle filters used in respiratory November, 2019 Indigenous
protective equipment -
Specification
18 IS 15323 : 2003 Gas filters and combined filters November, 2019 Indigenous
used in respiratory protective
equipment - Specification
19 IS 15793 : 2007 Managing environment, May, 2023 Indigenous
occupational health and safety legall
compliance - requirements of good
practices
20 IS 15803 : 2008 Respiratory protective devices - May, 2018 Indigenous
Self contained closed circuit
breathing apparatus chemical
oxygen (KO2) type, self
generating, self rescuers -
Specification
21 IS 16508 : 2017 | Swimming pool for public - Code September, 2022 Indigenous
of safety
22 | IS 17274 (Part 1) : Respiratory Protective Devices a€’ Identical under dual
2019 Methods of Test and Test numbering
ISO 16900-1 : 2019 [Equipment Part 1 Determination off
ISO 16900-1 : 2019 Inward Leakage
23 | IS 17274 (Part 1) : | Respiratory protective devices Identical under dual
2023 Methods of test and test equipment numbering
ISO 16900-1 : 2019 | Part 1: Determination of inward
ISO 16900-1 : 2019 leakage (First Revision)
24 | IS 17274 (Part 2) : [Respiratory Protective Devices €’ Identical under dual
2019 Methods of Test and Test numbering
16900-2: 2017  |[Equipment Part 2 Determination of]
16900-2: 2017 Breathing Resistance
25 | IS 17274 (Part 3) : [Respiratory Protective Devices a€’ Identical under dual
2019 Methods of Test and Test numbering
16900-3:2012  |[Equipment Part 3 Determination of]
16900-3:2012 Particle Filter Penetration
26 | IS 17274 (Part 5) : [Respiratory Protective Devices A€’ Identical under dual
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2019
16900-5 :2016
16900-5 :2016

Methods of test and test equipment
Part 5 Breathing machine,
metabolic simulator, RPD head
forms and torso, tools and
verification tools

numbering

27 | IS 17274 (Part 6) : | Respiratory protective devices Identical under dual
2023 Methods of test and test equipment numbering
ISO 16900-6 : 2021 | Part 6: Mechanical resistance
ISO 16900-6 : 2021 strength of components and
connections (First Revision)
28 | IS 17274 (Part 6) : [Respiratory Protective Devices A€’ Identical under dual
2019 Methods of Test and Test numbering
ISO 16900-6 : 2021 | Equipment Part 6 Mechanical
ISO 16900-6 : 2021 Resistance / Strength of
Components and Connections
29 | IS 17274 (Part 7) : Respiratory Protective Devices a€’ Identical under dual
2019 Methods of Test and Test numbering
ISO 16900-7 : 2020 Equipment Part 7 Practical
ISO 16900-7 : 2020 Performance Test Methods
30 | IS 17274 (Part7): | Respiratory protective devices Identical under dual
2023 Methods of test and test equipment numbering
ISO 16900-7 : 2020 | Part 7: Practical performance test
ISO 16900-7 : 2020 methods (First Revision)
31 | IS 17274 (Part 8) : [Respiratory Protective Devices A€’ Identical under dual
2019 Methods of Test and Test numbering
16900-8 :2015  |Equipment Part 8 Measurement of
16900-8 :2015 RPD Air Flow Rates of Assisted
Filtering RPD
32 | IS 17274 (Part 9) : Respiratory Protective Devices a€’ Identical under dual
2019 Methods of Test and Test numbering
16900-9 : 2015 |[Equipment Part 9 Determination of]
16900-9 : 2015 Carbon Dioxide Content of the
Inhaled Gas
33 |IS 17274 (Part 10) : Respiratory Protective Devices 4€’ Identical under dual
2019 Methods of Test and Test numbering
16900-10 :2015 | Equipment Part 10 Resistance to
16900-10 :2015 | Ignition, Flame, Radiant Heat and
Heat
34 |IS 17274 (Part 11) : [Respiratory Protective Devices €’ Identical under dual
2019 Methods of Test and Test numbering
16900-11 :2013 | Equipment Part 11 Determination
16900-11 :2013 of Field of Vision
35 |IS 17274 (Part 12) : Respiratory Protective Devices a€’ Identical under dual
2019 Methods of Test and test numbering
16900-12 :2016 | Equipment Part 12 Determination
16900-12 :2016 of Volume-Averaged Work of
Breathing and Peak Respiratory
Pressures
36 |IS 17274 (Part 13) : Respiratory Protective Devices A€’ Identical under dual
2019 Methods of Test and Test numbering
16900-13 : 2015 Equipment Part 13 RPD Using
16900-13 : 2015 | Regenerated Breathable Gas and
Special Application Mining Escape
RPD: Consolidated Test for Gas
Concentration, Temperature,
Humidity, Work of Breathing,
Breathing Resistance, Elastance
and Duration
37 IS 18001 : 2007 Occupational Health and Safety May, 2018 Indigenous
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Management Systems -
Requirements with Guidance for

Use
38 IS 18347 : 2023 HAZARD IDENTIFICATION Indigenous
AND RISK ASSESSMENT
(OTHER THAN CHEMICAL
INDUSTRIES) - CODE OF
PRACTICE
39 | IS3521 (Part 1): Personal Fall Arrest Systems Modified/Technically
2021 Specification Part 1 Full Body Equivalent
ISO 10333-1 Harness Fourth Revision
40 IS 3521 (Part 2) : Personal Fall Arrest Systems Identical under dual
2021 Specification Part 2 Lanyards and numbering
ISO 10333-2 : 2000 Energy Absorbers
ISO 10333-2 : 2000
41 IS 3521 (Part 3) : Personal Fall Arrest Systems Identical under dual
2021 Specification Part 3 Self-retracting numbering
ISO 10333-3 lifelines
ISO 10333-3
42 IS 3521 (Part 4) : Personal Fall Arrest Systems Identical under dual
2021 Specification Part 4 Vertical rails numbering
ISO 10333-4 and vertical lifelines incorporating
ISO 10333-4 a sliding-type fall arrester
43 IS 3521 (Part 5) : Personal Fall Arrest Systems Identical under dual
2021 Specification Part 5 Connectors numbering
ISO 10333-5 with self-closing and self-locking
ISO 10333-5 gates
44 IS 3521 (Part 6) : [Personal Fall Arrest Systems - Part Identical under dual
2021 6 System performance tests numbering
ISO 10333-6
ISO 10333-6
45 IS 3521 (Part 7) : Personal Fall Arrest Systems Identical under dual
2021 Specification Part 7 Single point numbering
ISO 14567 : 1999 anchor devices
ISO 14567 : 1999
46 IS 3521 (Part 8) : Personal Fall Arrest Systems Identical under dual
2021 Specification Part 8 Flexible numbering
ISO 16024 : 2005 horizontal lifeline systems
ISO 16024 : 2005
47 IS 3521 (Part 9) : Personal Fall Arrest Systems Identical under dual
2021 Specification Part 9 Descending numbering
ISO 22159 : 2007 devices
ISO 22159 : 2007
48 IS 3786 : 2022 Method for computation of Indigenous
frequency and severity rates for
industrial injuries and classification|
of industrial accidents
49 |IS/ISO 45001 : 2018| Occupational Health and Safety Identical under single
ISO 45001: 2018 Management Systems €~ numbering
Requirements with Guidance for
Use ( Second Revision )
50 IS 7524 (Part 1) : | Eye and Face Protection — Test Identical under dual
2021 Methods Part 1 Geometrical numbering
ISO 18526-1 : 2020 Optical Properties ( Second
ISO 18526-1 : 2020 Revision )
51 IS 7524 (Part 2) : | Eye and Face Protection — Test Identical under dual
2021 Methods Part 2 Physical Optical numbering

ISO 18526-2 : 2020
ISO 18526-2 : 2020

Properties ( Second Revision )
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52 | IS 7524 (Part 3) : Eye and face protection Test Identical under dual
2021 methods Part 3 Physical and numbering
ISO 18526-3 : 2020 Mechanical Properties
ISO 18526-3 : 2020
53 IS 7524 (Part 4) : Eye and face protection Test Identical under dual
2021 methods Part 4 Headforms numbering
ISO 18526-4 : 2020
ISO 18526-4 : 2020
54 IS 8091 : 2018 Industrial plant layout - Code of - Indigenous
safe practice (Second Revision)
55 IS 8095 : 1976 Specification for accident May, 2023 Indigenous
prevention tags
56 | IS 8218 (Part 1) : |Safety code for plant railways: Part] May, 2018 Indigenous
1976 1 layout
57 | IS 8218 (Part 2) : [Safety code for plant railways: Part May, 2018 Indigenous
1982 2 locomotives, wagons and their
movement
58 IS 8347 : 2008 Respiratory protective devices - May, 2018 Not Equivalent
ISO 16972 : 2010 Definitions, classification and
ISO/TS 16973 :  |nomenclature of components (First
2016 Revision)
59 IS 8519 : 1977 Guide for selection of industrial May, 2023 Indigenous
safety equipment for body
protection
60 IS 8520 : 2023 Eye and face protection i; 2 Identical under dual
ISO 19734 : 2021 Guidance on selection, use, and numbering
1SO 19734 : 2021 maintenance (First Revision)
61 IS 8521 (Part 1) : Eye and Face Protection for Identical under dual
2022 Occupational Use Part 1 General numbering
ISO 16321-1 Requirements (Second Revision)
ISO 16321-1
62 | IS 8521 (Part2): Eye and Face Protection for Identical under dual
2022 Occupational Use Part 2 Additional numbering
ISO 16321-3 Requirements for Mesh Protectors
1SO 16321-3
63 IS 8807 : 1978 Guide for selection of industrial May, 2023 Indigenous
safety equipment for protection of
arms and hands
64 IS 8940 : 1978 | Code oF practice for maintenance May, 2018 Indigenous
and care of industrial safety
equipment for eye and face
protection
65 IS 9167 : 1979 Specification for ear protectors December, 2021 Indigenous
66 IS 9457 : 2005 Safety colours and safety signs - January, 2021 Indigenous
Code of practice (First Revision)
67 IS 9473 : 2002 Respiratory protective devices - November, 2019 Not Equivalent
ISO 3864-1:2002 | Filtering half masks to protect
against particles - Specification
(First Revision)
68 IS 9623 : 2008 | Selection, use and maintenance of May, 2018 Indigenous
respiratory protective devices -
Code of practice (First Revision)
69 IS 9679 : 1980 Code of practice for work November, 2019 Indigenous
environment monitoring (Airborne
Contaminants)
70 IS 9937 : 1981 Specification for portable May, 2018 Indigenous

methanometer (Electrical Type)
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Standards under Development

Projects Approved
SI. No. Doc No. Title
No Records Found
Preliminary Draft Standards
SI. No. Doc No. Title
1 CHD 8 (19050) Revision | Respiratory protective devices - Half masks and quarter masks - Specification
of: IS 14746:1999
2 CHD 8 (19051) Revision | Respiratory protective devices full - Face masks - Specification
of: IS 14166:1994
3 CHD 8 (20866) RESPIRATORY PROTECTIVE DEVICES FOR SELF-RESCUE FILTERING DEVICES WITH
HOOD FOR ESCAPE FROM FIRE SPECIFICATION
4 CHD 8 (22286) FULL BODY PROTECTOR- SPECIFICATION
5 CHD 8 (22564) RESPIRATORY PROTECTIVE DEVICES- POWERED FILTERING DEVICES
INCORPORATING A HELMET OR HOOD- SPECIFICATION
Drafts Standards in WC Stage
SI. No. Doc No. Title
1 CHD 8 (23334) Revision | RESPIRATORY PROTECTIVE DEVICES -DEFINITIONS CLASSIFICATION AND
of: IS 8347:2008 INOMENCLATURE OF COMPONENTS Second Revision
2 CHD 8 (23595) Revision | HEARING PROTECTOR - SPECIFICATION FIRST REVISION
of: IS 9167:1979
3 CHD 8 (23661) Revision | RESPIRATORY PROTECTIVE DEVICES Part 3 Fresh Air Hose and Compressed Air Line
of: IS 10245:1999 Breathing Apparatus
Draft Standards Completed WC Stage
SI. No. Doc No. [ Title
No Records Found
Finalized Draft Indian Standard
SI. No. Doc No. Title
1 CHD 8 (22507) Revision | WORK ENVIRONMENT MONITORING AIRBORNE CONTAMINANTS CODE OF
of : IS 9679:1980 PRACTICE First Revision
2 CHD 8 (22508) Revision | RESPIRATORY PROTECTIVE DEVICESMOUTHPIECE ASSEMBLIESSPECIFICATION
of: IS 14170:1994 First Revision
3 CHD 8 (22510) Revision | RESPIRATORY PROTECTIVE DEVICES THREADS FOR FACEPIECES SPECIFICATION
of: IS 14138:1994 PART 1 STANDARD THREAD CONNECTION First Revision
4 CHD 8 (22535) Revision | RESPIRATORY PROTECTIVE DEVICES THREADS FOR FACEPIECES PART 2 CENTRE
of: IS 14138:1994 THREAD CONNECTION
Finalized Draft Indian Standards under Print
SI. No. Doc No. [ Title
No Records Found
Total Published Standards:64 Total Standards Under development:12

Aspect Wise Report
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Service Specification :
Process Specification :

[\
oo

Product :

Code of Practices :
Methods of Test :
Terminology :
Dimensions :
System Standard :
Safety Standard :
Others :

—_
~N W

S OO O O~

Unclassified :

Annexure-I :List of Indian Standards Withdrawn/Superseded

SI. No. IS No. & Year Title

1 IS 102 : 1962 Ready mixed paint brushing red lead non-setting priming

2 IS 1022 : 1956 Kotka phosphate

3 IS 1023 : 1956 Dicalcium phosphate

4 IS 10592 : 1982 industrial emergency showers eye and face fountains and combination units
ISO 13931:2013

5 IS 10669 : 1983 Mangrove extract

6 IS 1092 : 1957 China clay for textile and paper industries

7 IS 12625 : 1989 Solid wastes - Hospitals - Guidelines for management

8 IS 131 : 1965 Ready mixed paint spraying finishing for railway under-frames black Revised

9 IS 1404 : 1989 Anti-corrosive Paint Brushing For Ships Bottom And Hulls Red Or Chocolate

10 IS 162 : 1950 Plastic pipes and fittings - Combined chemical - Resistance classification table
ISO 10458:1994
ISO 10458:1994

11 IS 163 : 1978 Graphic technology - Displays for colour proofing - Characteristics and viewing conditions
ISO 12646:2008
ISO 12646:2008

12 IS 257 : 1950 Magnesium sulphate epsom salt technical

13 IS 290 : 1961 Coal tar black paint

14 IS 340 : 1978 Varnish Mixing

15 IS 349 : 1981 Lacquer Cellulose Nitrate Clear Finishing Glossy For Metal

16 IS 377 : 1954 Epsom Salt Pharmaceutical

17 IS 378 : 1952 Potash Alum Pharmaceutical

18 IS 379 : 1952 Anhydrous Sodium Sulphate Pharmaceutical

19 IS 424 : 1965 Plastic Asphalt

20 IS 4607 : 1968 Code of safety for hazardous chemicals

21 IS 572 : 1954 Disodium phosphate dodecahydrate technical
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22 IS 5818 : 1988 Lacquers and Decorative Finishes for Food Cans
23 IS 5983 : 1980 Specification for eye - Protectors First Revision
ISO 4849 : 1981 ISO 4850
: 1979 ISO 4851 : 1979 ISO
4852 : 1978
24 IS6161 : 1971 Primer-Surfacer Stoving Exterior Red and Grey for Automobiles
25 IS 8089 : 1976 Code of safe practice for layout of outside facilities in an industrial plant
26 IS 8318 : 1977 Colour identification markings for air purifying canisters and cartridges
27 IS 8522 : 1977 Respirators Chemical Cartridge
28 IS 8523 : 1977 Respirators Canister Type gas Masks
29 IS 9380 : 1979 Pyrites For Chemical Industry
30 IS 9563 : 1980 Specification for carbon monoxide filter self - Rescuers
Annexure-II :List of Indian Product Standards
SI. No. IS No. & Year Title
1 IS 10245 (Part 1) : 1996 Breathing apparatus Part 1 closed circuit breathing apparatus Compressed Oxygen Cylinder -
Specification First Revision
2 IS 10245 (Part 2) : 2023 Respiratory Protective Devices-Specification Part 2 Self-Contained Open Circuit Breathing
Apparatus Second Revision
3 IS 10245 (Part 3) : 1999 Breathing apparatus Part 3 fresh air hose and compressed air line breathing apparatus -
Specification First Revision
4 IS 10245 (Part 4) : 1982 Specification for breathing apparatus Part 4 escape breathing apparatus Short Duration Self -
Contained Type
5 IS 13293 : 1992 Gas detector tubes - general requirements and methods of test
6 IS 13366 : 1992 Resuscitators intended for use with humans - Specification
7 IS 14138 (Part 1) : 1994 Respiratory protective devices Threads for facepiecbs - Specification Part 1 standard thread
connection
8 IS 14138 (Part 2) : 1994 Respiratory protective devices Threads for facepieces Part 2 centre thread connection
9 IS 14166 : 1994 Respiratory protective devices full - Face masks - Specification
10 IS 14170 : 1994 Respiratory protective devices mouthpiece assemblies - Specification
11 IS 14746 : 1999 Respiratory protective devices - Half masks and quarter masks - Specification
12 IS 15322 : 2003 Particle filters used in respiratory protective equipment - Specification
13 IS 15323 : 2003 Gas filters and combined filters used in respiratory protective equipment - Specification
14 IS 15803 : 2008 Respiratory protective devices - Self contained closed circuit breathing apparatus chemical oxygen
KO2 type self generating self rescuers - Specification
15 IS 3521 (Part 1) : 2021 Personal Fall Arrest Systems Specification Part 1 Full Body Harness Fourth Revision
IEC 62153-4-4: 2015
16 IS 3521 (Part 2) : 2021 Personal Fall Arrest Systems Specification Part 2 Lanyards and Energy Absorbers
ISO 10333-2 : 2000
0
17 IS 3521 (Part 3) : 2021 Personal Fall Arrest Systems Specification Part 3 Self-retracting lifelines
ISO 10333-3
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18 IS 3521 (Part 4) : 2021 | Personal Fall Arrest Systems Specification Part 4 Vertical rails and vertical lifelines incorporating
ISO 10333-4 a sliding-type fall arrester
19 IS 3521 (Part 5) : 2021 Personal Fall Arrest Systems Specification Part 5 Connectors with self-closing and self-locking
ISO 10333-5 gates
ISO 10333-5
20 IS 3521 (Part 7) : 2021 Personal Fall Arrest Systems Specification Part 7 Single point anchor devices
ISO 14567 : 1999
ISO 21043-1 : 2018
21 IS 3521 (Part 8) : 2021 Personal Fall Arrest Systems Specification Part 8 Flexible horizontal lifeline systems
ISO 16024 : 2005
ISO 21043-2 : 2018
22 IS 3521 (Part 9) : 2021 Personal Fall Arrest Systems Specification Part 9 Descending devices
ISO 22159 : 2007
0
23 IS 8095 : 1976 Specification for accident prevention tags
24 IS 8521 (Part 1) : 2022 Eye and Face Protection for Occupational Use Part 1 General Requirements Second Revision
ISO 16321-1
25 IS 8521 (Part 2) : 2022 Eye and Face Protection for Occupational Use Part 2 Additional Requirements for Mesh
ISO 16321-3 Protectors
ISO 10789: 2011
26 IS9167 : 1979 Specification for ear protectors
27 IS 9473 : 2002 Respiratory protective devices - Filtering half masks to protect against particles - Specification
ISO 3864-1 : 2002 First Revision
28 1S 9937 : 1981 Specification for portable methanometer Electrical Type
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Occupational Safety and Health   Sectional Committee, CHD 08

FOREWORD  

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Occupational Safety and Health Sectional Committee had been approved by the Chemical Division Council.

This standard refers to filtering devices with a hood for personal escape from particulate matter, carbon monoxide and other toxic gases produced by fire.

The escape hood typically consists of a filtering system and a hood that covers the entire head and neck, ensuring the user can breathe safely and navigate to safety

It specifies the minimum requirements for these single-use apparatuses. This standard does not apply to respiratory protective devices intended for use in situations where there could be an oxygen deficiency (less than 17% by volume)

In the preparation of this standard, considerable assistance has been derived from the following standard:

EN 403: 2004 Respiratory protective devices for self-rescue - Filtering devices with hood for self-rescue from fire - Requirements, testing, marking

A given respiratory protective device only be approved when the individual components satisfy the requirements of the specification which may be complete standard or part of a standard, and practical performance tests have been carried out successfully on complete devices where specified in the appropriate standard. If for any reasons a complete device where specified in the appropriate standard. If for any reason a complete device is not tested then simulation of the device is permitted provided the respiratory characteristics and mass distribution are similar to those of the complete device.

The composition of the Committee responsible for the formulation of this standard is given at Annex D.

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.





       

















Indian Standard

RESPIRATORY PROTECTIVE DEVICES FOR 

SELF-RESCUE — FILTERING DEVICES WITH HOOD FOR 

ESCAPE FROM FIRE — SPECIFICATION

1 SCOPE

1.1 This standard specifies minimum requirements for filtering devices for self-rescue which is for single use. It does not cover devices designed for use in circumstances where there is might be an oxygen deficiency (Oxygen less than 17 percent by volume).

1.2 Two types of devices are specified; namely those designed to be carried on the person and those designed to be stored.

1.3 This standard specifies devices primarily designed for adult users. Some devices may not be suitable for children.

1.4 Laboratory and practical performance tests are included for the assessment of compliance with requirements.

2 REFERENCE 

The standards given in Annex A contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated in Annex A.

3 TERMINOLOGY 

For the purposes of this Indian Standard, the terms and definitions given in IS 8347 shall apply.

4 DESCRIPTION

4.1 A filtering device with a hood for self- rescue from fire (filtering smoke hood) is a respiratory protective device dependent on the ambient atmosphere. 

4.2 A complete device consist of a face piece with combined filter and, if necessary, suitable packaging

4.3 The face piece of a filtering smoke hood can be the hood itself or full mask, half mask, quarter mask or mouthpiece assembly connected to the hood. The combined filter is attached to the face piece and is not replaceable without tools. It is not intended that any disassembly or assembly be carried out by the user.

5 CLASSIFICATION

Devices designed to be carried on the person shall classified as “M” and those for storage as “S”.

6 REQUIREMENTS

6.1 General

The device shall be made of suitable material to withstand normal usage and exposure to those temperatures, humidities and corrosive environments that are likely to be encountered.

6.2 Ergonomics

The requirements of this standard are intended to take account of the interaction between the wearer, the respiratory protective device, and where possible the working environment in which the respiratory protective device is likely to be used.

6.3 Design

6.3.1 The apparatus shall be sufficiently robust to withstand the rough usage it is likely to receive in service with respect to its classification.

6.3.2 The apparatus shall be designed so that there are no protruding parts or sharp edges likely to be caught on projections in narrow passages.

6.3.3 The apparatus shall be designed to ensure its full function in any orientation.

6.3.4 The part of the apparatus likely to be in contact with the wearer shall not have sharp edges or burrs.

6.3.5 Testing shall be done in accordance with 7.3 and 7.5.

6.4 Materials

6.4.1 Materials which come into direct contact with the wearer’s shall not be known to be likely to cause skin irritation or any other adverse effect to health.

6.4.2 All metallic parts shall be corrosion –resistant or protected against corrosion e.g. by packaging. 

6.4.3 If materials sensitive to humidity are used in the device, they shall be protected against the effects of humidity e.g. by suitable packaging.

6.4.4 Testing shall be done accordance with 7.3, 7.4 and 7.5.

6.5 Mass 

6.5.1 The mass of the ready-for-use device without packaging or carrying device shall not exceed 1000 g.

6.5.2 Testing shall be done in accordance with 7.1.

6.6 Conditioning

6.6.1 Prior to laboratory or practical performance tests, all test specimen shall be conditioned.

6.6.2 Testing shall be done in accordance with 7.4.

6.7 Connections 

6.7.1 Connections between components shall be designed such that they cannot be readily separated by the user. Testing shall be done in accordance with 7.3

6.7.3 The connection between filter and hood assembly shall withstand axially a tensile force of 50N. Testing shall be done in accordance with 7.12.

6.8 Packaging

6.8.1 The packaging shall be easy to open without damaging the equipment tools.

6.8.2 Testing shall be done in accordance with 7.3.

6.9 Practical Performance

6.9.1 The complete apparatus shall undergo practical performance tests. These general tests serve the purpose of checking the apparatus for imperfections that cannot be determined by the tests described elsewhere in this standard.

6.9.2 Where, in the opinion of the test Laboratory, approval is not granted because practical performance tests show the apparatus has imperfections related to wearer’s acceptance, the test house shall provide full details of those parts of the practical performance tests which revealed these imperfections. This will enable other test laboratory duplicate the tests and assess the results there of.

6.9.3 Testing shall be done in accordance with 7.5. 

6.10 Leakage 

6.10.1 Inward Leakage Excluding Filter Penetration (Breathing Zone)

6.10.1.1 For filtering smoke hoods fitted in accordance with the instructions for use, at least 46 out of the 50 individuals results for the inward leakage over each of the exercise periods as defined in 7.6.1 (for example 10 subjects x 5 exercise periods) shall be not greater 5 percent and, in addition, at least 8 out of the 10 individual wearer arithmetic means (10 subjects) for the inward leakage, averaged over all exercise periods shall be not greater than 2 percent.

6.10.1.2 Testing shall be done in accordance with 7.6.1.

6.10.2 Leakage into ocular zone     

6.10.2.1 The leakage of the test agent shall not exceed 20 percent.

6.10.2.2 Testing shall be done in accordance with 7.6.2.

6.11 Filter

6.11.1 Gas Capacity

6.11.1.1 The breakthrough time shall not be less than 15 min when the test agents shown in Table 1 are used.

6.11.1.2 Testing shall be done in accordance with 7.7.

Table 1 Test gas conditions

(Clause 6.11.1.1)

		Test gas

		Test gas concentration in aira

               ml/m3 (=ppm)

		Breakthrough concentrationb

                 ml/m3(=ppm)



		Propenal (acrolein)

		100

		0.5



		Hydrogen chloride (HCl)

		1000

		5



		Hydrogen cyanide (HCN)

		400

		10c



		Carbon monoxide

		2500

5000

7500

10000

		200d



		a) A deviation of ± 10 percent in Test gas concentration from required value shall be acceptable. The recorded breakthrough times shall be adjusted, if necessary, by simple proportion to conform with the specified influent concentration.

b) The breakthrough concentration is an arbitrary value and it is used only to define the end point of the filter capacity under laboratory testing conditions.

c) C2N2 may sometimes be present in the effluent air. The total concentration of (HCN +C2N2) shall not exceed 10 (= ppm) ml/m3 at breakthrough.

d) Time weighted average in any single 5 min period.







6.11.2 Filter Penetration

6.11.2.1 The filter shall meet the requirements of clause 5.5 of IS 15322 for penetration of particle filter class P2 or P3 using sodium chloride as test agent.

6.11.2.2 Testing shall be done in accordance with 7.8.

6.12 Valves

6.12.1 The complete device may be provided with one or more inhalation and exhalation valves. If the device is equipped with valves, the valves shall operate correctly and independent of their orientation. They shall be protected against dirt and mechanical damage.

6.12.2 Testing shall be done in accordance with 7.3 and 7.5.

6.13 Breathing Resistance

6.13.1 The inhalation resistance shall not exceed 8 mbar and the exhalation resistance shall not exceed 3 mbar.

6.13.2 Testing shall be done in accordance with 7.9.

6.14 Flammability

6.14.1 The materials used shall not present a danger for the wearer and shall not be of highly flammable nature.

6.14.2 The filtering smoke hood or other exposed parts shall not continue to burn or present any additional hazard to the wearer. It is not required that the filtering smoke hood still has to be useable after the test.

6.14.3 Testing shall be done in accordance with 7.3 and 7.10.

6.15 Carbon Dioxide Content of Inhalation Air   

6.15.1 The carbon dioxide content of inhalation air (dead space) shall not exceed an average of 2 percent by volume.

6.15.2 Testing shall be done in accordance with 7.11.

6.16 Head Harness

If a harness is fitted it shall meet the requirements for the harness specified in IS 14166.

6.17 Vision

6.17.1 Visor

6.17.1.1 The visors shall be reliably assembled to the device.

6.17.1.2 Testing shall be done in accordance with 7.3 and 7.5.

6.17.2 Impairment of vision

6.17.2.1 Visors shall not distort vision as determined in practical performance tests. There shall be no significant impairment of vision by fogging as determined in practical performance tests.

6.17.2.2 Testing shall be done in accordance 7.5.

6.17.3 Field of Vision

6.17.3.1 The field of vision is acceptable if determined so in practical performance tests.

6.17.3.2 Testing shall be done in accordance 7.5.

6.18 Sealing

6.18.1 Each complete device or filter component shall be sealed and shall not be resalable except by the use of special equipment. The sealing shall be such that it can readily be opened when necessary but not inadvertently. When the packaging seal has been broken this shall be obvious by visual inspection.

6.18.2 Testing shall be done in accordance with 7.3 and 7.5.

6.19 Integrity of filtering smoke hood at high carbon monoxide concentrations

6.19.1 The device shall maintain its mechanical integrity and shall not present a hazard to the wearer.

6.19.2 Testing shall be done in accordance with 7.7.2.2 but with the variation to use 1.0% by volume carbon monoxide in air as the test atmosphere, and 7.3.

6.20 Ingress of Humidity

6.20.1 If materials sensitive to humidity are used these materials shall be protected against humidity.

6.20.2 After conditioning in accordance with 7.4 the device shall meet the requirements of this standard.

6.21 Temperature of Inhaled Air

6.21.1 The temperature of the inhaled air shall not exceed 90 °C dry bulb and 50 °C wet bulb during the test duration of 15 min.

6.21.2 Testing shall be done in accordance with 7.7.2.2 but the variation to use 0.5 percent by volume carbon monoxide in air as the test atmosphere.

6.22 Communication

6.22.1 A person wearing the device shall be able to hear verbal communications from the test supervisor.

6.22.2 A person wearing the device shall be able to communicate verbally. This does not apply when the device is equipped with a mouthpiece assembly.

6.22.3 Testing shall be done in accordance with 7.5.

7 TEST METHODS

7.1 General

7.1.1 If no special measuring devices or measuring methods are specified, commonly used methods and devices should be applied.

7.1.2 Before performing tests involving human subjects, account should be taken of any national regulations concerning the medical history, examination or supervision of the test subjects.

7.2 Nominal Values and Tolerances 

Unless otherwise specified, the values stated in this standard are expressed as nominal values. Except for temperature limits, values which are not stated as maxima or minima shall be subject to tolerance of ± 5 percent. Unless otherwise specified, the ambient temperature for testing shall be from 16 °C to 32 °C, but for the mechanical tests from 10 °C to 30 °C, and the temperature limits shall be subject to an accuracy of ±1°C.

7.3 Visual Inspection

A visual inspection of the filtering devices shall be carried out and the appropriate results reported. The visual inspection includes marking and information supplied by the manufacturer.

7.4 Conditioning

7.4.1 General

7.4.1.1 The conditioning procedures specified in 7.4.2 to 7.4.6 shall be applied sequentially to all test specimens.

7.4.1.2 The device shall be conditioned in the smallest packaging in which it is stored or carried.

7.4.2 Mechanical Strength	

The device shall be tested in its packaging in accordance with IS 15322 using 2000 rotations for “S” type and 10000 rotations for “M” type.

7.4.3 Impact

7.4.3.1 The device shall be dropped in its packaging six times from the height of 1.5m onto a smooth concrete surface using different starting orientations.

7.4.3.2 This conditioning applies only to devices of ‘M’ type.

7.4.4 Resistance of Packaging to Puncture and Tear

7.4.4.1 Principle

A striker is allowed to fall with a specified energy, point downwards onto the device packaged as described in 7.4.1. The packaging is then pulled out from under the point and inspected for punctures or tears.

7.4.4.2 Apparatus

Typical test equipment is shown in Fig. 1. It consists mainly of

a) Striker;

b) Mounting arm for the striker: suitably pivoted;

c) Smooth polished steel base plate;

d) Spring balance
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FIG. 1 SCHEME OF TYPICAL EQUIPMENT FOR TESTING PUNCTURE AND TEAR RESISTANCE

7.4.4.3 Procedure

a) It shall be ensured that the effective force at rest of the mounting arm and the striker is (1 ± 2) N %. The necessary adjustment shall be made using a spring balance attached to the striker.

b) The test specimen in its packaging is placed under the striker such that when released the striker hits the packaging.

c) The impact of the striker shall be from a height of 100 mm.

d) Leaving the striker in contact with the packaging, briskly pull the packaging away in the direction shown in Fig. 1.

e) Examine the packaging for any puncture or tear.

f) Repeat the procedure twice more to hit different areas of the packaging.

7.4.5 Temperature 

7.4.5.1 The device shall be in the packaging as described in 7.4.1.

7.4.5.2 Testing shall be done as per below temperatures & conditions;

a) (70 ± 3)0 C, Dry atmosphere (atmosphere where relative humidity is less than 20 percent) for (72 ± 3) hours duration of exposure

b) (70 ± 3) °C, Wet atmosphere (atmosphere where relative humidity is greater than or equal to 95%) for (72 ± 3) hours duration of exposure

c) (-30 ± 3) °C for (24 ± 1) hours duration of exposure.

And allowed to return to room temperature for at least 4 hours between exposures and prior to subsequent testing.

7.4.6 Pressure Changes

7.4.6.1 Only devices classified as ‘M’ shall be exposed in its packaging as described in 7.4.1 consecutively to the following pressure changes;

a) 2 pressure change cycles in a test chamber for negative pressure from ambient pressure to differential pressure of (-400 ± 10) mbar.

b) The final pressure shall be achieved in less than 20 s. After 60 s the pressure compensation shall be started by venting the test chamber. The pressure compensation shall be achieved in less than 20 s.

c) 3000 pressure change cycles in a test chamber for negative pressure from ambient pressure to a differential pressure of (-300 ± 10) mbar.

d) The final pressure shall be achieved in less than 10 s. After 60 s the pressure compensation shall be started and shall be achieved in less than 10 s.

If there is more than one test specimen in the test chamber to be exposed to the pressure changes then the test specimens shall not be in contact with each other.

7.5 Practical Performance Test

7.5.1 General

7.5.1.1 For practical performance tests, only devices of the type which passed the laboratory testing shall be worn.

7.5.1.2 A total of 5 filtering smoke hoods shall be tested.

7.5.1.3 Prior to the test the filtering smoke hoods shall be examined to ensure that they are in good working condition and can be used without hazard.

7.5.1.4 for test subjects shall be selected who are familiar with using such or similar devices.

7.5.1.5 Five test subjects shall be used for the practical performance tests. They shall be made familiar with the device using the instructions for use.

7.5.1.6 The test subjects shall complete the exercises listed in 7.5.2 in a normally lit room at ambient atmosphere and the test temperature and the humidity shall be recorded.

7.5.1.7 During the tests the device shall be subjectively assessed by the wearer and after the test, comments on the following shall be recorded:

a) harness comfort (if fitted);

b) security of fastenings and couplings;

c) accessibility of controls (if fitted);

d) clarity of vision on the visor of the facepiece;

e) the visibility of a sign consisting of letters 100 mm in height at a distance of 6 m;

f) communication with a test supervisor;

g) Any other comments reported by the wearer on request.

7.5.2 Exercises 

a) walking on the level with headroom of (1.3 ± 0.2) m for 5 min;

b) crawling on the level with headroom of (0.7 ± 0.05)m for 5 min;

c) filling a small basket (Fig. 2, approx. volume = 8 l) with “rubber chipping” or other suitable material from a hopper which stands 1.5 m high and has an opening at the bottom to allow the contents to be shoveled out and a further opening at the top where the basket full of rubber chippings shall be returned.

d) The subject shall stoop or kneel as he wishes and fill the basket with rubber chippings. He shall then lift the basket and empty the contents back into the hopper. This shall be repeated 15 times in 5 min.
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FIG. 2 HOPPER AND BASKET, RUBBER CHIPPINGS

7.6 Leakage

7.6.1 Inward Leakage Excluding Filter Penetration (Breathing Zone) 

7.6.1.1 Test subjects number shall be as per Annex C of IS14166.

7.6.1.2 Number of test specimen shall be as per Table 2 and as per Annex C of IS 14166.

7.6.1.3 Preparation of test specimen in accordance with Annex C. 

7.6.1.4 Testing in accordance with IS 17274 Part 1 sulfur hexafluoride method.

7.6.2 Leakage into Ocular Zone

7.6.2.1 Number of Test Specimens and Test Subjects

For the test 10 test specimen and 10 test subjects shall be used.

7.6.2.2 Preparation of Test Specimen

7.6.2.2.1 The visor in the hood shall be prepared by perforating such that a sampling probe and a thin air supply hose can be inserted in a leak tight manner by appropriate plugs.

7.6.2.2.2 The sampling probe shall be positioned inside the hood on one side of the test subject at eye level. The port for the air supply hose shall be positioned on the other side slightly displaced from the eye level, so that the test subject will not be distressed by the pressure compensating air flow. In the middle between the ports for the sampling probe and the air supply a third hole shall be punched for connecting a sensitive differential pressure meter (sensitivity ≤ 0.01 mbar).

7.6.2.3 Setting-up procedure

7.6.2.3.1 The test subject wearing the hood prepared as described in 7.6.2.2 shall stand on a treadmill.

7.6.2.3.2 A continuous sample flow rate of 0.5 l/min shall be fed through the sampling line to the flame photometer and shall be diluted with clean air, if necessary, to achieve the minimum flow rate required by the photometer. 

7.6.2.3.3 Clean air shall be fed through the air supply at a flow rate of 0.5 l/min into the hood. Adjustments to the air flow necessary to ensure that the pressure in the hood and ambient are the same shall be made while the test subject is standing without any movement.

NOTE — sometimes it may be necessary for the test subject to hold his breath for this procedure.

7.6.2.4 Test procedure

Testing shall be done in accordance with IS 14746 standard using sodium chloride as test agent.

At the end of the test challenge concentration in the test chamber shall be measured using the same flow rates and diluting conditions as were employed for measuring the in-hood concentrations.

7.6.2.5 Expression of results

The leakage into the ocular area LH shall be calculated from the measurements made over the last 100 s of each of the exercise periods to avoid carry of results from one exercise to the other.

LH (%) =      

7.7 Gas Capacity

7.7.1 General 

The gas capacity shall be tested with 3 filters for each test gas for each test condition. When one filter of a multiple filter device is tested separately, the air flow specified for a test shall be divided by the number of filters through which the airflow is proportioned.

7.7.2 Carbon monoxide test

7.7.2.1 Apparatus 

Schematic diagrams of test arrangements that have been found suitable are given in Fig. 3, 4, 5 and 6. They mainly consists of;

a) breathing machine equipped with solenoid valves controlled by the breathing machine;

b) humidifier;

c) flow meters for air and carbon monoxide;

d) test chamber equipped with sampling ports and exhaust;

e) carbon monoxide analyzers ;

f) means of measurement of pressure, temperature and moisture content;

g) ‘dummy or suitable adapter;

h) Supply of carbon monoxide.

[image: C:\Users\harshal\Desktop\403\6.JPG]

		Key



		1

		Breathing machine

		11

		Test chamber (dimensions appr. 30 cm × 30 cm × 26 cm)



		2

		Solenoid valves

		12

		Sampling port, CO-content of test atmosphere at filtering device inlet



		3

		Humidifier (exhaled air)

		13

		Test specimen under test (max. pressure difference at filtering device inlet with regard to  ambient in the test chamber ± 0.5 mbar)



		4

		Cooler 

		14

		Pressure meter with plotter



		5

		Connector

		15

		Temperature measurement equipment with plotter



		6

		Sampling port CO-content (inhaled air)

		16

		Carbon monoxide analyser and recorder (inhaled air ml/m3 and ml)



		7

		Orifice of pressure probe

		17

		Carbon monoxide analyser (test atmosphere)



		8

		Flow meter for test atmosphere

		18

		Humidity meter



		9

		Flow meter for carbon monoxide

		19

		Exhaust



		10

		Humidifier (test atmosphere)

		20

		Humidity meter (inhaled air)





FIG. 3 SCHEME OF TEST EQUIPMENT FOR TESTING CARBON MONOXIDE

PERFORMANCE USING FILTER ADAPTER
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FIG. 4 SCHEME OF TEST EQUIPMENT FOR TESTING CARBON MONOXIDE

PERFORMANCE USING DUMMY HEAD
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		2

		Dummy head (Sheffield)



		3

		To breathing machine (inhalation)



		4

		Pressure port with ‘Button’ Probe (for measurement of breathing resistance)



		5

		From breathing machine (exhalation)





FIG. 5 DUMMY HEAD (SHEFFIELD HEAD FOR TESTING GAS CAPACITY, CARBON                     DIOXIDE CONTENT OF INHALATION AIR AND BREATHING RESISTANCE)
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FIG. 6 TYPICAL ARRAGNGEMENT OF AN ALTERNATIVE CONNECTOR FOR DUMMY HEAD

7.7.2.2 Procedure

7.7.2.2.1 The hood to be tested shall be mounted on the dummy head. The filter, if tested separately, shall be mounted on a suitable adapter. The test shall be carried out including the valves of the hood, if applicable.

NOTE — It may be necessary to use a sealant to ensure an effective seal between the hood and the dummy head or adapter respectively.

7.7.2.2.2 With a flow of not less than 100 l/min of air with carbon monoxide and water vapour content fed into the test chamber via control valves and flow meters the following conditions in the test chamber shall be established using the breathing machine set to 20 cycles/min and 1.5 l/stroke:

		Concentration of carbon monoxide                                           

		             0.25 % by volume



		Humidity (moisture content of test atmosphere)                   

		20.7 g/m3



		Temperature of test atmosphere                                              

		(25±1)°C



		Temperature of exhaled air                                                          

		(37±1)°C



		Humidity of exhaled air                                                                 

		95-100%





7.7.2.2.3 The temperature and humidity of the test atmosphere and exhalation air shall be controlled by using suitable conditioners.

7.7.2.2.4 The carbon monoxide and water vapour concentrations as well as the differential pressure in the test chamber 2.5 cm in front of the air inlet of the test specimen shall be monitored and recorded continuously during the test.

NOTE — The effect of differential pressure and of the dilution of the challenge atmosphere by exhaled air shall be taken into account and the concentration of carbon monoxide and moisture shall be adjusted accordingly.

7.7.2.2.5 The breathing resistance and the carbon monoxide concentration (ml/m3) shall be measured and recorded continuously.

7.7.2.2.6 When tested against 0.5 percent by volume carbon monoxide in air as test atmosphere dry bulb temperature of the inhaled air shall be measured using a fast response thermocouple (for example NiCr-Ni 0.2 mm diameter); the moisture content of inhaled air shall be measured continuously. A suitable method is given in Annex B. 

7.7.2.3 Other concentrations

The test shall be repeated but with the variation to use 0.5 percent, 0.75 percent, and 1.0 percent by volume carbon monoxide in air until all four values have been used.

NOTE — Four concentrations are used to establish the catalytic characteristics of the materials and the configuration of the device.

7.7.2.4 Breakthrough criteria

The carbon monoxide concentration of inhaled air shall not exceed 200 ml/m3 time weighted average in any 5 min period.

7.7.3 Other Test Gases

7.7.3.1 The conditions shown in Table 1 shall be used for testing with the gases specified in 6.11.1.

7.7.3.2 The filter under test shall be connected to attest rig generating a continuous air flow of 30l/min (± 3 percent) with the required concentration of test gas.

7.7.3.3 The test atmosphere shall be at a temperature of (20±1) oC and shall have a relative humidity of (70±5) percent. When hydrogen chloride is used as a test gas the relative humidity shall be (30 ± 10) percent.

7.7.3.4 The breakthrough concentration shall be monitored with a maximum error of 20%. The breakthrough time shall be stated in minutes.

7.8 Filter Penetration

7.8.1 Testing in accordance with IS 17274 (Part 3) using 3 filters and sodium chloride aerosol.

NOTE — If the filter cannot be tested separately, it may be necessary to use a sealant to ensure an effective seal between the hood and the dummy head or adapter respectively.

7.8.2 When one filter of a multiple filter device is tested separately, the air flow specified for a test shall be divided by the number of filters through which the air flow is proportioned.

7.9 Breathing Resistance

7.9.1 Two filtering smoke hoods shall be tested.

7.9.2 The ready-for-use device shall be mounted on a dummy head. The breathing resistance shall be determined at the mouth of the dummy head using a breathing machine (adjusted to 1.5 l/stroke, 20 cycles/min) using the procedure given at 7.7.2.2. The flow rate at which the resistance is measured shall be corrected to 23°C and 1 bar absolute.

7.10 Flammability

7.10.1 Test Specimen 

Two filtering smoke hoods shall be tested.

7.10.2 Apparatus

The test rig described in IS 17274 (Part 10) is used.

7.10.3 Procedure

7.10.3.1 The filtering smoke hood shall be fitted on the metallic dummy head. If the filtering smoke hood is not equipped with a head harness, the material of the filtering hood shall be clamped in an appropriate clamping device such that the material is horizontal.

7.10.3.2 The distance between the outer surface of the filtering smoke hood and burner tips shall be adjusted to 250 mm.

7.10.3.3 The pressure reducer shall be adjusted to approximately 0.15 bar. It shall be ensured that the control device for propane gas on the burners is fully opened and that the control device for air is fully closed. The temperature of the flame 250 mm above the burner tip shall be (800 ± 50) °C.

7.10.3.4 The filtering smoke hood (on the dummy head) or the filtering smoke hood material (in the clamp) shall be rotated once through the flame at a velocity of (6 ± 0.5) cm/s.

7.10.3.5 Where components such as valve(s), filter(s) etc. are arranged on other parts of the filtering smoke hood, the test shall be repeated with these components at the appropriate height (250 mm) above the flame.

7.10.3.6 After passing through the flame it shall be recorded whether or not the filtering smoke hood or other components continued to burn or presented any additional potential hazard to a wearer.

7.11 Carbon Dioxide Content of the Inhalation Air  

Two filtering smoke hood shall be tested in accordance with IS 17274 (Part 9).

7.12 Connections

7.12.1 Two filtering smoke hood shall be tested.

7.12.2 Test time shall be 10 s. The filtering smoke hood shall be supported on a dummy head which shall be adjusted such that the load can be applied axially to the connection as shown in Fig. 7.
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FIG. 7 SCHEME OF TEST ARRANGEMENT FOR TENSILE FORCE

8 MARKING

8.1 General

a) All the markings shall be readable and durable.

b) Sub- assemblies and piece parts with considerable bearing on safety shall be marked so that they can be identified.

8.2 Filtering Smoke Hood or Package 

Filtering smoke hoods or at least the packaging shall be marked with;

a) the dated number of this Indian standard and classification, if applicable;

b) the manufacturer, supplier or importer shall be identified by name, trademark, or other means of identification;

c) Manufacturer’s model designation.

8.3 BIS Certification Marking 

The product may be marked with BIS certification mark.

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the rules and regulations framed thereunder, and the products may be marked with the standard mark.

8.3 Packaging

The package shall be marked at least with the following information:

a) Class, for example, ‘M’ or ‘S’

b) Date of manufacture (Year and month) and the end of shelf life or date for next inspection. Equivalent pictograms can be used (Fig. 8);

c) manufacturer’s recommended conditions of storage ( at least the temperature and humidity) or equivalent pictogram as shown in Fig. 8;

d) the sentence “See information supplied by the manufacturer” at least in the official language(s) of the country of destination or the appropriate pictogram as shown in Fig. 8;

e) when the reliable performance of the device may be affected by mass increase, e.g. absorption of humidity, the mass shall be given on the packaging that protects against humidity;

f) If the device is fitted with a mouth piece and a nose clip the statement: ‘Do not speak during use’.
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FIG. 8 PICTOGRAMS



9 INFORMATION SUPPLIED BY THE MANUFACTURER

9.1 On the delivery, the information supplied by the manufacturer;

a) shall accompany every device;

b) shall be at least in the official language(s) of the country of destination;

c) shall contain all information necessary for trained and qualified persons on:

9.2 Application/limitations;

9.3 The information for single use only of short duration;

9.4 Information of limitation with respect to wearer’s size and facial characteristics, and a statement of suitability for use by children;

9.5 The prevention of speech when wearing a device incorporating a mouthpiece;

9.6 controls prior to use;

9.7 donning and fitting;

9.8 use;

9.9 maintenance and inspection intervals;

9.10 storage;

9.11 Shelf life, if applicable.

9.12 special attention shall be drawn to;

a) Self-rescue;

b) The fact that no protection against oxygen deficiency is provided.

9.13 shall include warnings against problems likely to be encountered, for example:

a) The unit shall not be damaged in any way;

b) Donning procedure shall be carried out in accordance with the instructions for use.

9.14 shall be clear and comprehensible. If helpful illustrations should be added; e.g. showing the donning procedure;

9.15 It shall be possible to have access to the information supplied by the manufacturer without breaking any seal;

9.16 explanation of the used symbols shall be added.     

                                                                Table 2 Testing schedule

(Clause 7.6.1.2)

		Requirement

Clause

		Title

		Conditioning

according

		Test

Clause

		Title

		Number of

samplesa



		7.3

		Visual Inspection

		7.4

		7.3

		Visual Inspection

		All



		6.3

		Design

		7.4

		7.3

7.5

		Visual inspection practical performance test

		



		6.4

		Materials

		7.4

		7.3

7.5

		Visual inspection practical performance test

		5



		6.5

		Mass

		7.4

		7.1

		General

		All



		6.6

		Conditioning

		7.4

		7.4

		Conditioning

		All



		6.7

		Connections

		7.4

		7.3

7.12

		Visual inspection Connections

		2



		6.8

		Packaging

		7.4

		7.3

7.4

		Visual inspection Conditioning

		All



		6.9

		Practical performance

		7.4

		7.5

		Practical performance test

		5



		6.10.1

		Inward leakage excluding

Filter penetration (breathing zone)

		7.4

		7.6.1

		Inward leakage excluding

Filter penetration (breathing zone)

		10



		6.10.2

		Leakage into ocular zone

		7.4

		7.6.2



		Leakage into ocular zone

		10



		6.11.1

		Gas capacity

		7.4

		7.7

		Gas capacity

		21



		6.11.2

		Filter penetration 

		7.4

		7.8

		Filter penetration

		3



		6.12

		Valves

		7.4

		7.3

7.5

		Visual inspection

Practical performance test

		10



		6.13

		Breathing resistance

		7.4

		7.9

		Breathing resistance

		2



		6.14

		Flammability

		7.4

		7.3

7.10

		Visual inspection

Flammability

		2



		6.15

		Carbon dioxide content of inhalation air

		7.4

		7.11

		Carbon dioxide content of inhalation air

		2



		6.16

		Head harness

		7.4

		IS 14166



		Head Harness

		2



		6.17.1

		Visor

		7.4

		7.3

		Visual inspection

		All



		6.17.2

		Impairment of vision

		7.4

		7.5

		Practical performance test

		5



		6.17.3

		Field of vision

		7.4

		7.5

		Practical performance test

		5



		6.18

		Sealing

		7.4

		7.3

		Visual inspection

		All



		6.19

		Integrity of filtering smoke hood at high carbon monoxide concentrations 

		7.4

		7.3

7.7.2.2

		Visual inspection Procedure

		3



		6.20

		Ingress of humidity

		7.4

		7.4

		Conditioning

		All



		6.21

		Temperature of inhaled air

		7.4

		7.7.2.2



		Procedure

		3



		6.22

		Communication

		7.4

		7.5

		Practical performance test

		5



		8

		Marking

		7.4

		7.3

		Visual inspection

		All



		9

		Information supplied by the manufacturer

		7.4

		7.3

		Visual inspection

		All



		‘a’  Most samples are used for more than one test.












ANNEX A

(Clause 2)

LIST OF REFERRED STANDARDS

		IS No

		Title



		IS 8347 : 2008

		Glossary of terms relating to relating to respiratory protective devices



		IS 14166 : 1994   

		Respiratory protective devices — Full Face masks — Specification



		IS 14746 : 1999   

		Respiratory protective devices — Half face masks — Specification



		IS 15322 : 2003    

		Particle Filters used in Respiratory Protective Equipment — Specification



		IS 14138 (Part 1) : 1994

		Respiratory protective devices —Threads for face pieces — Specification — Part 1 standard thread connection



		IS 17274 (Part 1) : 2019\ ISO16900-1 : 2014

		Respiratory Protective Devices — Methods of Test and Test Equipment Part 1 Determination of Inward Leakage



		IS 17274 (Part 2) : 2019/ ISO 16900-2: 2017

		Respiratory Protective Devices — Methods of Test and Test Equipment Part 2 Determination of Breathing Resistance



		IS 17274 (Part 3) : 2019/ISO 16900-3:2012

		Respiratory Protective Devices — Methods of Test and Test Equipment Part 3 Determination of Particle Filter Penetration



		IS 17274 (Part 6) : 2019/ISO 16900-6:2015

		Respiratory Protective Devices — Methods of Test and Test Equipment Part 6 Mechanical Resistance / Strength of Components and Connections



		IS 17274 (Part 7) : 2019 /ISO 16900-7:2015

		Respiratory Protective Devices â€” Methods of Test and Test Equipment Part 7 Practical Performance Test Methods



		IS 17274 (Part 9) : 2019/ISO 16900-9 : 2015

		Respiratory Protective Devices â€” Methods of Test and Test Equipment Part 9 Determination of Carbon Dioxide Content of the Inhaled Gas



		IS 17274 (Part 10) : 2019/ISO 16900-10 :2015

		Respiratory Protective Devices â€” Methods of Test and Test Equipment Part 10 Resistance to Ignition, Flame, Radiant Heat and Heat









ANNEX B

(Informative)

METHOD FOR THE DETERMINATION OF WET BULB 

TEMPERATURE OF INHALED AIR

B-1 APPARATUS 

A schematic arrangement of a suitable apparatus is shown in Fig. 9.
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FIG. 9 SCHEMATIC ARRANGEMENT FOR THE DETERMINATION OF WET BULB 

TEMPERATURE OF THE INHALED AIR

B-2 PROCEDURE 

A continuous sample of air shall be drawn from the inhalation breathing path at a constant flow rate of 0.1 l/min and passed through the sensor head block. All sample lines and the sensor head block shall be heated to at least 10 °C above the anticipated dew point temperature. The dew point temperature shall be recorded throughout the test. The dry bulb temperature shall be measured in accordance with 7.7.2.2.

B-3 CALCULATION

B-3.1 The wet bulb temperature then shall be determined using the following calculation.

B-3.2 At the dew point temperature, the gas is fully saturated. Hence, the relative humidity (RH) is given by:

		RH(%) =     x 100                    eq. 1

B-3.3 Saturation vapour pressure at temperature‘t’ shall be obtained from the following equation:

		log10 (en) =  + I                                                                                               eq. 2             

Where,

	en  is the saturation vapour pressure (mbar)

	t    is the dry bulb temperature (°C)

	G   is the constant= 7.5

	H   is the constant = 237.3

	I    is the constant = 0.78571

B-3.4 Since the dry bulb temperature has been measured, and the relative humidity determined from equations (eq.1) and (eq. 2), then the wet bulb depression, and hence the wet bulb temperature can be obtained from standard psychrometric tables.



ANNEX C

(Clause 7.6.1.3)

PREPARATION OF TEST SPECIMENS

C-1 OUTLINE OF THE METHOD

Where different gas filters/combined filters are available the type with the highest breathing resistance shall be used for testing.

NOTE — The provision of surrogates or the sealing of filters areas during leakage test should not negate or remove any effect of leakage where the exhalation valves are fitted into filter material. If this may be the case, then this joint should be exposed during gas capacity testing with valve diaphragm sealed.

C-2 AIR SUPPLY AND FILTER MODIFICATIONS

The valved filtering half masks shall be prepared for testing for leakage by one of the procedures described B.2.1 and B.2.2 or by whatever means are agreed between manufacturer and test house to achieve meaningful results.

C-2.1 Air Supply Techniques

C-2.1.1 Attachment of Air Supply Plenums

a) Lightweight hose(s) and plenum cap (s) shall be attached to the filter elements(s) of the valved filtering half masks test device and fresh air supplied to it at a flow resistance (including hoses) representative of that measured for the unmodified valved filtering half mask.

b) It shall be ensured that exhalte escapes outside plenum area(s).

c) It shall be ensured that the plenum does not affect the ‘flexibility’ of the device.

C-2.1.2 Sealing of Active Sorbent Surface

a) The surface of filtering area(s) shall be sealed with ‘flexible’ sealant. The sealed filtering area(s) shall then be penetrated to allow clean air to be supplied via light hoses as in C-2.1.1. The weight of filter removed shall be compensated for if it is more than 5 % of the device weight.

b) The sealant shall be flexible to prevent any adverse effect on the conformability of the device to the face.

c) This method shall be preferred to C-2.1.1 when filter elements extends to the face seal boundary.

C-2.2 Filter Element Modifications 

C-2.2.1 Attachments of High Efficiency Particle Filters

a) If the device is available with optional high efficiency particle filters, and the face piece elements are common throughout the range, this option may be used to test without further modification to provide the face seal leakage results required.

b) Alternatively, it shall be possible to bond/attach high efficiency particle filters to the filter area(s)

c) Possibly by their attachment to the plenum housing described in C-2.1.1.  This ‘surrogate’ device shall then be used for test.

d) When the device is not ordinarily available with high efficiency particle filters, the total resistance of the ‘surrogate’ device shall be adjusted to match that of the original device.

e) Replacement of filter elements by particle filters

f) With some designs, it will be possible for the purpose of testing only to replace the gas or combined filter element(s) with high efficiency particle filters. These two will allow leakage to be measured provided these ‘surrogate’ devices have the same weight and breathing resistance as their gas/vapour counterparts. 



ANNEX D

(Foreword)

COMMITTEE COMPOSITION

Occupational Safety and Health Sectional Committee, CHD 08

		Organization

		Representative(s)



		National Safety Council, Navi Mumbai

		SHRI LALIT R. GABHANE (Chairperson)



		3M India Limited, Bengaluru

		SHRI GIRIDHAR M.

SHRI RISHI RAJ ARYA (Alternate I)

SHRI BIDYUT CHETIA (Alternate II)



		Atomic Energy Regulatory Board, Mumbai 

		SHRI DIPTENDU DAS

SRIMATI PAMMY GOSWAMI (Alternate I)

SHRI PAVAN KUMAR PATEL (Alternate II)



		Bhabha Atomic Research Centre, Mumbai 

		SHRI G. NAGARAJU

SHRI PRAVEEN DUBEY (Alternate)



		CSIR - Central Institute for Mining and Fuel Research, Dhanbad

		DR J. K. PANDEY  



		CSIR - Central Leather Research Institute, Chennai

		SHRI M. SURIANARAYANAN



		CSIR - Indian Institute of Toxicology Research, Lucknow

		DR D. K. PATEL                 

DR SHEELENDRA PRATAP SINGH (Alternate)



		Centre for Fire and Explosive Environment Safety, Defence                     Institute of Fire Research, Delhi

		DR ARTI BHATT

DR S. MARRY CELIN (Alternate)



		Coal India Limited, Kolkata

		SHRI SANJAY KUMAR SHRIVASTAVA

SHRI BIKRAM DAS (Alternate)



		Confederation of Indian Industry, New Delhi

		SHRI SHIKHAR JAIN

SHRIMATI ANJALI (Alternate)



		Consumer Education and Research Centre, Ahmedabad

		SHRIMATI DOLLY A. JANI

SHRIMATI ANINDITA MEHTA (Alternate)



		Defence Research Development Organization, Ministry of                    Defence, New Delhi

		SHRI AMIT PASI

SHRI AJAY KUMAR SHAW (Alternate)



		Department of Space, Bengaluru

		SHRI T. SUBHANATHAN

SHRI R. MANOJ (Alternate)



		Directorate General Factory Advice Service and Labour                     Institutes, Mumbai

		SHRI H. M. BHANDARI

SHRI AMIT GOLA (Alternate)



		Directorate General of Mines Safety, Dhanbad

		SHRI SAIFULLAH ANSARI

SHRI A RAJESHWAR RAO (Alternate)



		Directorate of Standardisation, Ministry of Defence, DTE of Standardization Government, New Delhi

		GP CAPT M. K. PANI



		Draeger India Pvt. Ltd, Mumbai

		SHRI HIRENDAR CHATERJEE 

SHRI  GANESAN MURUGESAN (Alternate)



		ICMR - National Institute of Occupational Health, Ahmedabad

		DR  B.  RAVICHANDRAN



		Intech Safety Private Limited, Kolkata

		SHRI SUBRATA MUKHERJEE

SHRI GAUTAM BANERJEE (Alternate)



		 Honeywell International India Private Limited, Bengaluru

		 SHRI SAMIT VASANT CHAUDHARI

SHRI ALOK SINGH (Alternate I)

SHRIMATI POOJA CHETRI (Alternate II)



		Joseph Leslie Dynamics Manufacturer Private Limited, Nehru       Place, New Delhi

		SHRI DEAN LESLIE ROY

SHRI CYRIL PEREIRA (Alternate)



		Karam Industries, Noida

		SHRI RAJESH NIGAM

SHRI MOHAMMAD (Alternate)



		Larsen and Toubro Limited, Mumbai

		SHRI P. V. BALARAMAKRISHNA



		Ministry of Labour and Employment, New Delhi

		SHRI B. N. JHA

SHRI G. P. NIJALINGAPPA (Alternate)



		Ministry of Home Affairs, New Delhi

		SHRI D. K. SHAMI



		National Safety Council, Navi Mumbai

		SHRI A. Y. SUNDKAR

SHRI K. D. PATIL (Alternate)



		Northern India Textile Research Association, Ghaziabad

		DR M. S. PARMAR

SHRIMATI SHWETA SAXENA (Alternate)



		Nuclear Power Corporation of India Limited, Mumbai

		SHRI ALOK VARSHNEY

SHRI M. U. VINCY (Alternate)



		Oil Industry Safety Directorate, Noida

		 SHRI DEVENDRA M MAHAJAN      



		Petroleum and Explosives Safety Organisation, Nagpur

		SHRI P. KUMAR

DR YOGESH KHARE (Alternate)



		Quality Council of India, New Delhi

		SHRI A. K. BAHL

SHRI ABHAY PATHAK (Alternate)



		Reliance India Limited, Mumbai

		DR PRASAD TIPNIS

SHRI NEERAJ SHARMA (Alternate)



		Safety Appliances Manufacturer's Association, Mumbai

		 SHRI DEVANG MEHTA

 SHRIMATI NEHA NAIK (Alternate)



		Unicare Emergency Equipment Private Limited, Mumbai

		SHRI CLINT LESLIE PEREIRA

SHRI SHIRISH SATHE (Alternate I)

SHRI RAJASEKHARAN M. K. (Alternate II)



		Venus Safety and Health Private Limited, Navi Mumbai

		SHRI HARSHAL PATIL 

SHRI SANJEEV MINHAS (Alternate)



		In Personal Capacity (T02/103 and 104 Plot No. 64 & 65, Mayuresh Trinity Opp. Poonam Tower Sector 16A Nerul, Navi Mumbai-400706)

		SHRI S. D. BHARAMBE



		BIS Directorate General

		SHRI AJAY KUMAR LAL, SCIENTIST ‘F’/SENIOR DIRECTOR AND HEAD (CHEMICAL) [REPRESENTING DIRECTOR GENERAL (Ex-officio)]





Member Secretary

SUSHANT KUMAR
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