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Goal : Together with Customers & Partners, We are Turning workplaces into safer places

Vision & Mission

“The tec.nicum team powered by the Schmersal Group works to assure our clients 

receive the highest quality engineered safety service. Leveraging our extensive industry 

knowledge and application experience our goal is to help in the optimizing of production 

processes through efficient safety following the latest local and international standards. 

By utilizing our global network of safety engineers, tec.nicum is able to meet the safety 

requirements of our customers by providing a neutral approach every time, everywhere.”
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Functional Safety
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Functional Safety is to design the system to prevent dangerous failures or to control them when they arise.

Functional safety is part of the overall safety of the machine and the machine control system that depends on the correct 
functioning of the Safety-related Control System (SCS) and other risk reduction measures.

• Incorrect specifications

• Omissions in the safety requirements  

• Random hardware failure mechanisms

• Systematic hardware failure mechanisms 

• Software errors 

• Common cause failures 

• Human errors 

• Environmental influences

• Supply system voltage disturbances 
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IEC 61508

Functional Safety



Iceberg Theory
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Machine Safety

Iceberg Theory

PPE

Safety Circuits

Safety Operating 
Procedures

HIRA

LOTO
Machine Guarding Gaps

Guard Designs 

Diagnostics coverage 

Selection Safety components 

Common Cause Failures 

Safety Distances 
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International Legislation
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Type A

Basic Safety

Standards 
e.g.: EN ISO 12100 

Risk Consideration

Type B
Group safety standards

Type B1
Aspects of safety

EN ISO 13849 
Parts of command systems 

related to safety 

Type B2
Devices for protection

EN ISO 13850
Emergency Stop devices

Type C – Engineering and product standards

Engineering standard, for example, ISO 10218 Robotic Cell

Note: 
Harmonized standards

are not legally binding... 

however, based on the legal presumption,

they result in the inversion of the burden of proof!

1
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Safety Standard Structure
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Safety Standard Structure

Principles of machine safety

Safety Compliance-GA

Demands safety functions

Separating 
Guarding

Fixed Movable

Interlock

Interlock 
with 

guard 
locking

Non-Separating Guarding

Emergency 
Stop Sensitive protection equipment (SPE)

Pressure sensitive 
protection equipment 

(PSPE) Mechanical/Tactile

Mats Edges Bumpers

Electro Sensitive 
Protection Equipment 

(ESPE) Optic Sensitive

AOPD 

Light 
Curtain

Safety 
Laser 

Scanner

Safety 
cameras  
(VBPD)

Two 
Hand 

Control

Enabling 
Device
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Safety Standard Structure

Principles of machine safety
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EN ISO 13849-1 & -2

Separating 
Guarding

EN ISO 
14120 Movable

EN ISO 
14119

EN ISO 
14119

Non-Separating Guarding

EN ISO 
13850 Sensitive protection equipment (SPE)

Pressure sensitive 
protection equipment 

(PSPE) 
Mechanical/Tactile

EN ISO 
13856-1 

EN ISO 
13856-2 

EN ISO 
13856-3

Electro Sensitive 
Protection Equipment 
(ESPE) Optic Sensitive

IEC 
61496-2 

IEC 
61496-

1/3

IEC/TS 
61496-4

ISO 
13851

EN ISO 
11161



OTR
Omnibus Technical Regulation
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Omnibus Technical Regulation

Source :- https://heavyindustries.gov.in/ 
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Omnibus Technical Regulation

Bureau Of Indian 
Standard

Mechanical 
Engineering 
Department 

MED-40

Production and 
General 

Engineering 
Department 

PGD -18

Electrotechnical 
Department 

ETD 44

Machine Tool 
Elements and 

Holding Devices 
e, PGD 35

Central Marks 
Department



• All type of Pumps

• All types of compressors

• Machinery for treatment of material

• Centrifuges, filtering or purifying machinery

• Machinery for filling, closing, sealing, labelling, packing or wrapping

• Cranes

• Machinery for construction, earthmoving, Mining

• Lithographic plates

• Weaving machines

• Machinery for making embroidery

• Metal cutting machines

• Machine tools for working stone, ceramics, concrete, asbestos cement

• Machinery for working rubber and plastics

• Rotary electrical machines

• Diesel Generator 

• Transformers 
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Scope of OTR

Omnibus Technical Regulation
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Safety Standard Framework

Omnibus Technical Regulation

OTR
1.  Risk Assessment

2. General Safety Standard

3. Permanent Means of Access

4. Machinery Guards

5. Safety Component

6. Emission of airborne hazardous substances

7. Ergonomics



• “Conformity Assessment Regulations” means the Bureau of Indian Standards (Conformity Assessment) Regulations, 
2018;

• Safety of Machinery General Principles for Design- Risk Assessment and Risk Reduction - IS 16819:2018/ISO 
12100:2010

• Safety of Machinery- Electrical Equipment of Machines Part 1 General Requirements - IS 16504 (Part-1):2019/IEC 
60204-1:2016
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Safety Standard Framework

Omnibus Technical Regulation

1.  Risk Assessment
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Safety Standard Framework

Omnibus Technical Regulation

General 
Safety 

Standard

IS/IEC 
61508 

(Part 1): 
2010 

IS/IEC 
60529: 
2001

IS 16501 : 
2017/ IEC 

62061 : 
2005

IS 16503 
2017/ IEC 
61310 Part 

1, 2 & 3

IS 16810 ( 
Part 1) : 
2018/

ISO 13849-
1 & -2

ISO 14118 : 
2017 IS 
16813 : 
2019/

Functional Safety of 
Electrical-Electronic-
Programmable 
Electronic Safety-
related Systems 

Degree of 
Protection 
Provided by 
Enclosures (IP 
Code) 

Safety of Machinery-Functional 
Safety of Safety-Related 
Electrical Electronic and 
Programmable Electronic Control 
Systems 

Safety of 
Machinery Safety 
Related Parts of 
Control Systems

Safety of 
Machinery 

Prevention of 
Unexpected Start-

Up

Safety of 
Machinery-
Indication Marking 
and Actuation 
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Safety Standard Framework

Omnibus Technical Regulation

Permanent 
Means of 
Access

IS 16809 ( 
Part 2) : 
2018/

ISO 14122-
2 : 2016

IS 16809 ( 
Part 3) : 
2018/

ISO 14122-
3 : 2016

IS 16809 ( 
Part 4) : 
2018/

ISO 14122-
4 : 2016

IS 16809 ( 
Part 1) : 

2018/ ISO 
14122-1 : 

2016

Working 
Platforms and 
Walkways

Stairs 
Stepladders and 
Guard-Rails

Fixed Ladders

Choice of 
Fixed Means 
and General 
Requirements 
of Access

Safety Compliance-GA
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Safety Standard Framework

Omnibus Technical Regulation

Machinery 
Guards

IS 16814 : 
2018/

ISO 13857 : 
2008

IS 16815 : 
2019/ ISO 

13855 : 
2010

IS 16816 : 
2019/

ISO 13854 
: 2017

IS 16811 : 
2018/

14210 : 
2015

Safety Distances 
to Prevent Hazard
Zones Being 
Reached by 
Upper and Lower 
Limbs

Positioning of 
Safeguards with
Respect to the 
Approach 
Speeds of Parts 
of the Human 
Body

Safety of Machinery 
Minimum Gaps to 
Avoid Crushing 
of Parts of the Human 
Body

Design and 
Construction 
of Fixed and 
Movable 
Guards

Safety Compliance-GA
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Safety Standard Framework

Omnibus Technical Regulation

Safety 
Component

IS 16502 ( 
Part 2) : 

2017/ IEC 
61496-2 : 

2013 IS 16812 : 
2018/

ISO 14119 : 
2013

IS 16817 : 
2018/

ISO 13851 : 
2002

IS 16594 ( 
Part 1) : 
2017/

IEC 61496-
1 : 2012IS 16818 : 

2018/ ISO 
13850 : 

2015

IS 16835 
(Part 1) : 

2018/ISO 
13856-1 : 

2013

IS 16835 
(Part 2) : 

2018/ISO 
13856-2 : 

2013

IS 16835 
(Part 3) : 
2018/ISO 
13856-3 : 

2013

Electro-Sensitive 
Protective
Equipment – e.g
AOPD

Interlocking 
Devices

Two-Hand 
Control 
Devices

Electro-Sensitive 
Protective
Equipment – test 
Plan

Pressure-
sensitive 
Mats

Emergency 
Stop

Pressure-
sensitive 
Edges

Pressure-
sensitive 
Bumpers

Safety Compliance-GA
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Safety Standard Framework

Omnibus Technical Regulation

• Evaluation of the emission of airborne hazardous substances

IS 16806 2018/ ISO 29042 : 2008 Part 1 to Part 9

• Ergonomics 

• Computer Manikins and Body Templates Part 1 General Requirements

IS 16562 ( Part 1) : 2017/ ISO 15536-1 : 2005

• Ergonomic Requirements for the Design of Displays and Control Actuators Part 2 Displays

IS 16563 (Part 2) : 2017/ ISO 9355-2

• Ergonomic Requirements for the Design of Displays and Control Actuators Part 3 Control Actuators

IS 16563 (Part 3) 2017 / ISO 9355-3

Safety Compliance-GA
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Safety Compliance Cycle

Challenges

Safety Compliance Cycle

1. Assessment
Identifies Task & 

Hazards Pairs

3. Design and Verification
Circuit & Component Selection

Safety System Design

Design Verification

Guarding design

2. Functional Safety
System Requirements

Outlines functional requirements 

of the safety system

4. Installation and Validation
Final site assembly

Commissioning

Validation

Final Assessment Validation

5. Operate, Maintain and Improve 
Detailed operational specification

Required maintenance schedule

Preventive maintenance schedule
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Safety Compliance Cycle

Challenges

Safety Compliance Cycle

3. Design and Verification
Circuit & Component Selection

Safety System Design

Design Verification

Guarding design

4. Installation and Validation
Final site assembly

Commissioning

Validation

Final Assessment Validation

5. Operate, Maintain and Improve 
Detailed operational specification

Required maintenance schedule

Preventive maintenance schedule
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Skilled Manpower

Challenges

Presentation 
of report by 
tec.nicum 

expert

Review by 
tec.nicum 

expert

Preparation 
& 

Presentation 
of report

Onsite Risk 
Assessment

Practical 
Examples

2 days 
Classroom 

Training

Risk 
Assessment 
by tec.nicum 

Expert

Identify 
Machines for 

training



30Safety Compliance-GA

Accessibility to Safety Standard

Challenges
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Understanding Safety Standard

Challenges



Annex A (informative) List of significant hazards 
Annex B (informative) Relationship of standards related to protective devices 

Annex C (informative) Safeguarding material entry and exit points
Annex D (informative) Operation of more than one enabling device 
Annex E (informative) Conceptual applications of collaborative robots 

Annex F (informative) Process
Annex G (normative)  Means of verification of the safety requirements and measures

Risk 
Assessment

Specifies safety 
requirements 

Design Manufacturing Installation Operation

Maintenance 
Decommissioni

ng
Verification , 

Validation
Safety Marking 

, Signages 
Operating 
Manual

Annexures
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Understanding Safety Standard
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Means of verification of the safety requirements and measures

Verification and/or validation methodsTotal Sub-
check Points

Safety requirements and/or measures
Subcla

use IHGFEDCBA
4Safety-related control system performance (hardware/software)5.2

42Design and installation5.3

16Limiting robot motion5.4

18Layout5.5

39Robot system operational mode application5.6

15Pendants5.7

10Maintenance and repair5.8

17Integrated Manufacturing System (IMS) Interface5.9

78Safeguarding5.10

28Collaborative robots5.11

5Commissioning of robot systems5.12

Visual InspectionA

Practical testsB

MeasurementC

Observation during operationD

Review of application-specific schematics, circuit diagrams and design materialE

Review of safety-related application software and/or software 
documentation

F

Review of task-based risk assessmentG

Review of layout drawings and documentsH

Review of specifications and information for useI

Verification and/or validation methods
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Understanding Safety Standard

Challenges



Phone :

E-Mail:

Web: www.tecnicum.com

Deputy General Manager

tec.nicum

+91 77740 1837

galawe@tecnicum.com
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Questions

Thank you for your attention

Girish Shivaji Alawe



This presentation and its individual contributions and illustrations are protected by copyright law.

Duplication, translation, microfilming, storage and processing in electronic systems – in a whole or in parts – require the 

prior written consent of its author or creator.

K.A. Schmersal GmbH & Co. KG

Möddinghofe 30

42279 Wuppertal

Phone: +49 202 6474-0

Web: www.schmersal.com
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Disclaimer


