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ABOUT BIS

Bureau of Indian Standards (B1S), the National StandardsBody (NSB) of Indiawas established under the BIS
Act, 1986 and cameinto existence on 1 April 1987 assuming the functions of the erstwhile Indian Standards
Institution (1S1). The Sl was established on 6 January 1947. The BISAct, 2016 cameinto force on 12 October
2017 superseding BISAct 1986. The BI SAct, 2016 providesfor the establishment of anationa standardsbody
for theharmoniousdevel opment of theactivitiesof standardization, conformity assessment and quality assurance
of goods, articles, processes, systemsand servicesand for matters connected therewith or incidental thereto.

BISthrough itscore activities of standardization and conformity assessment, has been benefiting the national
economy by providing safe, reliable and quality goods; minimizing health hazardsto consumers; protecting the
environment; controlling over proliferation of varieties; promoting exports and imports substitutes, etc. The
standardization and conformity assessment schemesof Bl Sapart from benefitting the consumersand industry so
support variouspublic policiesespecialy in areas of product safety, consumer protection, food safety, environment
protection, building and infrastructure devel opment, etc.

BlSalsorepresentsindiaininternational standardsbodieslike International Organization for Standardization
(1SO) and the International Electrotechnical Commission (IEC) and participatesactively in theinternational
standardization work undertaken by these bodies. BI S presentsthe nationa viewpointson new areastakenup for
international standardization and on variousdraft international standards during the process of devel opment of
these standards so that the country’ sinterest is protected and reflected in these standards. Thisalso enablesthe
BI Stechnical committeesto consider adoption of theinternational standardsas|ndian Standards, with or without
modifications, in order to enable our productsand servicesto integrate with global trade and commerce.

What are Sandar ds?

Standard isadocument, established by consensusand approved by arecognized body, that provides, for common
and repeated use, rules, guidelinesor characteristicsfor activitiesor their results, aimed at the achievement of the
optimum degree of order inagiven context.

I mportanceof Sandar dization

Standardization isthe process of devel oping technical standardsthrough consensusof different parties. This
standardization aimsto addressoneor dl of compatibility, interchangeability, variety control, safety, environment
protection, product protection and fitnessfor purpose. Standards provide numerabl e benefitsto thetechnol ogists,
producers, consumersand traders besides defining purposefor each of theseentities.

Standards can beformulated at variouslevelsranging from anindividual through National (1S) to I nternational
leve (1S0). Also, depending onthesubject in hand, standards can be made on various aspects such asterminol ogy,
specification, sampling, testing, code of good practice, systemesand services.
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PRODUCTION AND GENERAL ENGINEERING DEPARTMENT (PGD)

Production Engineering deal swith standardization of planning, designing, devel oping and managing of various
manufacturing processesto producehigh qudity products. Generad engineering ded swith subjectslikemeasurement,
design, symboals, etcthat arehorizontally utilized by other disciplinessuch asdectrica, chemical, mechanicd, civil,
architectural and computer engineering. Production & Engineering Department (PGD) of BIS coversboththese
disciplinesand hasbeen formulating standardsin variousfiel ds, such asbasi ¢ engineering; engineering drawings,
screw threads and fasteners; transmission devi ces; wei ghtsand measures; engineering metrol ogy; ergonomics,
bearingsand tribology; gears; horology; machinetools, hand tools, cutting tool sand pneumatic tools; fluid power
systems; meteorol ogical instruments, mountai neering equi pment; armsand ammunition for civilian use; metal
containers, automation in manufacturing and robotics, consumer productsand allied equipment; metal forming
machines, abrasives,; |ubricating equipment; educationa insrumentsand equipment; opticsand photonics, conveyor
belts; and sportsgoods. The policy making body of PGD, called Production and General Engineering Division
Council (PGDC), hastwenty-seven (27) Sectiona Committeesunder its purview and these sectional committees
have formulated more than 2500 standards as on date. Amongst these standards, 1462 are product standards,
161 are code of practice standards, 159 are test methods standards, 104 are terminology standards, 359 are
dimensonsstandards, 5 aresystem standards, 28 are safety standardsand 242 slandards pertain to other categories.
Many of the product standardsincluding those of Toolsfor Pressing, Stamping or Punching and Ball Bearing &
Roller Bearing Partsared so referred in variousregul ationsto makethel r compliance mandatory for manufacturers.

Aspect No. of Sandards
Product Standards 1385
Methodsof Test 180
Codesof Practice 155
Terminology 78
Dimensons 301
System Standard 6

Safety Standard 30

Others 186

Total 2516

M ember ship status of PGD in 1SO committees:

1 Participating membership: Thisdepartment iscontributing in 59 1SO technical committeesas'P member
and nominated various|ndian Expertstorepresent INDIA on | SO platform for putting theIndian perspective
and making surethat I ndian stakeholdersarewell represented in International standardisation and their
viewpointsare being considered by the | SO.

2. Observer: PGD isamember in 29 committees as observer and observing thework of these committees.
TECHNICAL COMMITTEES WORKING UNDER PGD

Under PGD, thereare 27 Sectional Technical Committeesworkinginvarioussubject areas. List of committees
withtheir scopeisasfollows:




Technica | Technicd Committee SCOPE
Committee | Name
Number
PGD 01 | BasicStandards Formulation of Indian Standards on terminology, units, quantities,
Sectiond Commiittee symbolsand other basic subjectsof generd gpplicability todl Divison
Councils,
PGD 04 | Meta FormingMachines| Standardizationinthefield of varioustechnica aspectsof meta forming
Sectiona Commiittee meachinesboth by hot and cold processesand their machines (Presses,
pressbrakes, shears, shear blades, mouldsincluding plasticinjection
moulds, forging machines, nibsand diesfor wire and tube drawing
operations, duminium diecasting dies, and their related tooling).
PGD 08 | PneumaticandHydraulic | Standardizationinthefield of portabletypeHydraulic/Pneumatic
Tools Sectiond tackles, toolsand accessories
Commiittee
PGD 09 | AbrasivesSectiona Standardizationinthefield of coated abrasives, grinding wheelsand
Commiittee diamond/cubic boron nitride abrasivetools
PGD 13 | Bearing Sectiond Formulation of standardsfor rolling element bearingsand hydro-
Commiittee mechanic bearing (including plain, thrust bush bimetallic, hydrostatic
bearing and hydro dynamic bearingsetc.)
PGD 14 | Consumer ProductsAnd | Standardizationinthefield of: All typesof (a) Fastenersfor Consumer
Allied Equipments Goods; (b) Hair Cutting, Shaving and Shearing Equipment; (C)
Sectiona Commiittee Umbrella & its Components, and (d) Miscellaneous Consumer
Products not covered under any other Committee
PGD 15 | ErgonomicsSectiond Standardization isthefield of ergonomicsincluding terminology,
Commiittee technol ogy, methodol ogy and human and other factorsrelated to
ergonomicscommontoal thespheresof life,
PGD 18 | Indudtrid Automation a) Standardizationinthefield of industrial automation systemsand
Systemsand Robotics | integration concerning discrete part manufacturing and encompassing
Sectiona Commiittee the application of multipletechnologiesi.e. information systems,
machines, equipment communication (Bus communication,
telecommunication etc. excluded): - Process automation; - Electrical
el ectronicsequipment; - Programmablelogica controllersfor genera
application; - Sensors. b) Standardization in thefield of Robotics.
PGD 19 | Lubricatiing Equipments | Formulation of standards on lubricating equipment, systems and
Sectiond Commiittee accessories.
PGD 21 | Meteorologica Preparation of standardsfor rain gauges; air measures, anemometers,
I nstruments Sectiond windvanes, Psychrometers; thermometer screen (Singleand double);
Commiittee Evaporimeters, barometers; thermographs; hygrograph barographs
Etc.
PGD 22 | Educationd Instruments | (&) Formulation of slandardsfor instrumentsand equipment for school
and Equipment Sectional | and college L aboratories. (b) Formulation of standardsfor surveying
Commiittee Instruments, drawing instruments; Optical instruments (excluding
medico - optical instruments) and their componentsand materials.




PGD 23 | Horology Sectiona Formulation of standardsfor timemeasuring, timekeeping andtime
Commiittee recording devices.
PGD 24 | DrawingsSectiond Formulation of code of practicefor general engineering drawingsand
Commiittee related standards
PGD 25 | EngineeringMetrology | Formulation of standardson limitsand fitsand on gaugesfor plainand
Sectiona Commiittee threaded work pieces; precision measuring equipment; surfacefinish
and other dlieditems
PGD 26 | WeightsAndMeasures | Formulation of standardsfor weights, measures, weighing and
Sectional Commiittee measuring equipment intended to be usedin transactions, for industria
production or for protection
PGD 27 | Mountaineeringand Standardizationinthefield of mountaineering, skiing, adventuresports
Adventure Sports and recreationd equipment
Sectiond Commiittee
PGD 28 | ArmsAndAmmunition | Preparation of sandardsfor firearmsand ammunitionfor civilianuse
For CivilianUse besides sporting armsand ammunition
Sectiond Commiittee
PGD 32 | CuttingToolsSectiond | a) Standardizationinthefield of twist drills, reamers, countersink and
Commiittee counterbore, drills, screwing taps, diesand other threading tools, milling
cutters and milling machine arbors and accessories, saw and saw
blades, gear cutting tools, broachesand their holding devices, single
point tools, carbidetips, indexable (Throwaway) inserts, tool shanks,
tool blanksand hard metal burrs. b) Liaisonwith (i) ISO/TC 29/SC 2
High speed sted cutting toolsand their attachments (P-Member). ¢)
Co-ordination of work with: (i) 1ISO/TC 29 Small tools (P-Member)
PGD 33 | TransmissonDevices a) Formulation of standardsfor gears, transmission chains, shaft ends
Sectiona Commiittee and axle heights; splinesand serrations; clutchesand couplingsand
keys& keyways. b) Co-ordination of work with: (i) ISO/TC 14 Shafts
for machinery and accessories (O-Member) (ii) 1ISO/TC 60 Gears
(O-Member) (vi) ISO/TC 100 Chainsand chain sprocketsfor power
transmission and conveyors (P-Member)
PGD 34 | HandTools Sectional a) Standardizationinthefield of pliers, nippers, wrenches, files, non-
Commiittee spark safety toolsand other assembly tools, b) Standardizationinthe
field of earthworking, metal working toolsand wood working hand
toolsand manudly portableforest machinery c) Co-ordination of work
with: (i) ISO/TC 29 Small tools (P-Member) (i) ISO/TC 29/SC 10
Assembly toolsfor screwsand nuts, pliersand nippers (O-Member)
(iii) 1ISO/TC 23/SC 17 Manually portable forest machinery (O-
Member)
PGD 35 | MachineTools, Machine | Standardization in the field of machine tools, basic machine tool
Tool Elements, and elements, jigsand fixtures, modular units, evaluation of al machine
Holding Devices toolsfor theworking of metal, wood and plastics.
Sectiond Commiittee
PGD 36 | Fluid Power System a) Standardizationinthefield of terminol ogy, classifications, symbols,
Sectiond Commiittee fluidlogic, and fluid properties, contamination control, components




marking systemsand identification codes, sealing devicesand their
related parameters; hydraulic componentsand thelr testing, maintenance
andingallations; pneumatic componentsand their testing, ingtallation
and maintenance. b) Standardizationin thefield of ports, fittings, tubes
andtube, hoses& hoseassembliesandthelir testing. ¢) Liaisonwith: (i)
ISO/TC 131 Fluid power systems (P-Member) (i) ISO/TC131/SC 1
Terminology, Classfication and symbols(P-Member) (iii) ISO/TC 131/
SC 2 Pumps, motorsand integral transmissions (P-Member) (iv) 1SO/
TC 131/SC 3 Cylinders (P-Member) (v) ISO/TC 131/SC 4
Connectorsand similar productsand components (Member) (vi) SO/
TC 131/SC 5 Control products and components (P-Member) (vii)
ISO/TC 131/SC 6 Contamination control (P-Member) (viii) ISO/TC
131/SC 8 Product testing (P-Member) (ix) 1ISO/TC 131/SC 9
Ingtdlationsand systems (P-Member)

PGD 37 | Generd Engineeringand | @)Formulation of sandardson (i)Basic mechanica engineering subjects
Fasteners Standards for generd applicability such asfastenersof dl types(bolts, nuts, rivets,
Sectional Commiittee pins, nails, washersetc.), knurls, relief grooves, countersunks and
counterbores, and (ii)Screw threadsincluding basic profiles, pitch-
diameter combination, terminology, technical requirement and
tolerancesbut excluding screw thread gauges. b) Coordination of work
with: (i) ISO/TC 1 Screw Thread (P-Member) (ii) ISO/TC 2 Fasteners
(P-Member) (iit) ISO/TC 2/SC 7 Reference standard (P-Member)
(iv) ISO/TC 2/SC 11 Fasteners with metric external thread (P-
Member) (v) ISO/TC 2/SC 12 Fastenerswith metricinternal thread
(P-Member) (vi) ISO/TC 2/SC 13 Fastenerswith non-metric thread
(P-Member) (vii) ISO/TC 2/SC 14 Surface coatings (O-Member)

PGD 38 Metal Containers Standardization inthefield of metal containers
Sectional Commiiittee

PGD 39 | Opticsand Photonics Standardization of terminology, requirements, interfaces and test
Sectionad Commiittee methodsin thefield of opticsand photonics. Thisincludescomplete
systems, devices, instruments (excluding medico—optica ingruments
like ophthalmol ogical and endoscoperelated), optical and photonic
components, auxiliary devicesand accessories, aswell asmaterials.

PGD 40 | Conveyor BeltsSectiona | a. Formulation of standardson terminology, dimensiond, testing and
Commiittee other specifications for Pulleys, belts including V-Belts and
Synchronousbeltsdrive; beltsusedin conveyors, e evatorsof various
sizesand shapesh. Co-ordination of work with: i. ISO/TC 41 Pulleys
and beltsincluding V-belts (P-Member) ii. ISO/TC41/SC 1 Friction
(P-Member) iii. ISO/TC 41/SC 3 Conveyor belts (P-Member) iv.
ISO/TC 41/SC 4 Synchronous belt drives (P-Member) v. ISO/TC
101 Continuous mechanica handling equipment (P-Member)

PGD 41 | SportsGoodsSectiona | ToformulateIndian Standardsfor terminol ogy; safety requirements,
Commiittee methods of sampling and test; specificationsfor sports goods and
related products and activitiesincluding Gymnas um equipment and
phydcd fitnessequi pments, exd uding amusement rides, mountainesring
and adventure sports




Safety of Machine Tools

Machinetoolsarethe backbone of modern manufacturing and fabricationindustries, shaping theworld around us
with precision and efficiency. These powerful machines, such aslathes, milling machines, drills, grinders, and CNC
machines, areindispensablein creating countlesseveryday productswerely on. Fromtheintricate componentsof
your smartphoneto the sturdy foundations of skyscrapers, machinetoolsplay avita rolein shaping our world.

Figure 1: A milling machine, which isused to cut and shape metal or wood

However, with their incredible capabilitiescomeinherent risks. The very mechanismsthat make machinetools
powerful aso makethem potentialy dangerouswhen not handled with care and knowledge. Accidentsinvolving
machinetoolscan resultin severeinjuriesor evenfataities, causing not only persona suffering but also economic
setbacksfor businesses.

Oneof thecornerstonesof mitigating theserisksisthe establishment and adherenceto standardized safety protocols
and guidelines. Thiscomprehensiveguide, “ Ensuring Machine Tool Safety Through Standardization,” aimsto
enlightenindividua sacrossindustrieson the paramount significance of sandardizationintheream of machinetool

sety.

Thiscomprehensive guideisdesigned to equip you with the essential knowledge of safety standardsneeded to
work with machinetoolssafely and effectively. Whether you are aseasoned professiona, astudent, or someone
exploring acareer in manufacturing, thisguideisava uableresourcefor understanding the potential hazardsand
learning the best practicesto mitigate them.

Beforewegointo details, letshave aquick look into the Machine Tool s Safety Standardsformulated by BIS.
1 UNDERSTANDING MACHINE TOOL HAZARDS

The Foundation of Safe Operations

Beforeddvingintotheworld of standardsand guidelines, it isessentia to grasp the nature of the hazards posed by



machinetools. Thisunderstanding servesasthefoundation upon which safety standardsarebuilt. Let’sexplore
some of the common hazards associ ated with these machines:

1.1MovingParts

Machinetool sareintricate sysemswith multiplemoving parts, such asrotating spindles, cutting tool s, and conveyor
belts. Therapid and precise movementsof these components can poseasignificant risk of injury if not controlled
and safeguarded properly.

Figure 2 Rapid movement of a spindlein a CNC milling Machine
1.2 Electrical Systems

Machinetoolsoften rely on complex electrical systemsto operate. Electrical hazards, including short circuits,
exposed wiring, and malfunctioning control panels, canlead to el ectric shock, fires, or damageto the equipment.

Figure 3 Damaged electric panel can be a potential hazard in a machine tool



1.3 Sharp Toolsand Wor kpieces

The cutting tool s and workpieces used in machinetool s are often extremely sharp. Mishandling or accidental
contact with these objectscan result in severe cuts, lacerations, or amputations.

Figure 4 Close up image of sharp cutting tool used in lathe machines
14 Other Hazards

° Ejected Materials: During machining, materialslike metal chips, abrasivedust, or coolant can be
gjected from the machine at high speeds, posing arisk to operators and nearby workers.

° Pinch Points. Machine componentswith moving or adjustabl e parts can create pinch pointsthat can
trap and injure operators.

° Hearing Damage: Machinetool s can produce high level sof noise, which canlead to hearing lossif
operatorsare not adequately protected.

° Vibration: Prolonged exposure to machinetool vibration can cause muscul oskel etal disordersand
other health problems.

° Coolantsand L ubricants. Many machinetools use coolants and lubricants, which may contain
hazardous chemicals. Exposureto these substances can lead to skin irritation, respiratory iSsues, or
chemica burns.

° Hot Surfaces. Machine components can become extremely hot during operation, posing arisk of
burnsif touched.

° Welding and Cuitting: Processeslikewelding and plasmacutting involve high temperaturesthat can
cause severe burnsif not properly controlled.

° Chipsand Fragments: Thecutting or grinding process can produceflying chipsor fragmentsthat can
causeeyeinjuriesor lacerations.

° Tool Changes: Changing cutting toolscan be hazardousif not done correctly, asit may involve sharp
toolsand awkward positions.

° Workpiece Handling: Moving and securing workpiecescan berisky, especidly for heavy or avkwardly
shaped materials.
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° Lack of Training: Inadequate training or inattention can lead to accidents, as operators may not
understand the machine’ s safe operation or may make mistakes.

° Sparksand Hot Surfaces: Sparks generated during machining, aswell ashot surfaces, canignite
flammeblematerids.

° Coolant Fires; Flammabl e coolant mist can catch fireif it comesinto contact with hot surfacesor
sparks.

. Dust and Fumes: Themachining process can cregte airborne contaminantslike metal dust or fumes,
which canbeharmful if inhaled.

Understanding these hazardsisthefirst step toward ensuring safety. Aswe progressthrough thisguide, wewill see
how standardized safety practicesand guidelines addressthese risks comprehensively, |eading to safer machine
tool operationsinvariousindustria settings.

Inthefollowing chapters, wewill delve deeper into theimportance of standardization, the key safety standards
and organizations, practical implementation of sandardized safety practi ces, training and education, compliance,
and continuousimprovement. Together, theseinsightswill equip you with the knowledge and toolsto foster a
cultureof safety whilemaximizing the potential of machinetoolsinyour industry.

2 THE IMPORTANCE OF STANDARDIZATION FOR SAFETY

Building a Foundation for Safety

Inthe previous chapter, we explored the hazardsinherent in machinetool operations. Now, let’ sshift our focusto
thecritical rolethat standardization playsin mitigating these ri sksand ensuring safe practices. Standardization is
not just abureaucratic exercise; it isthe cornerstone upon which safe machinetool operationsare built.

2.1 WhatisSandardization?

Before delving deeper, it'simportant to clarify what we mean by standardization in the context of machinetool
safety. Standardization refersto the process of devel oping and implementing aset of agreed-upon guidelines,
rules, and specificationsthat define safe practices, procedures, and equipment design within aparticular industry
or field. A schematic diagram isgiven below for showcas ng the standards devel opment processin BIS.
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2.2 ThePower of Consistency

Thekey advantage of standardization isconsistency. It providesacommon language and framework for machine
tool users, manufacturers, and regulatorsaike. Thisconsistency yieldssevera significant benefits:

2.2.1 Improved safety

Standardized safety practices and equipment design are based on extensive research, industry expertise, and
lessons|earned from past incidents. They are, therefore, morelikely to lead to safer working conditions and
reduced accidents. Standards detailsvarioustestsfor checking the specification of particular equipment used for
safety feature and thisgivesan edgeto standardised equipment over non standardised equipment.

2.2.2 Interoperability

Standardized machinetool sand safety featuresare morelikely to be compatible and interchangeable, facilitating
seamlessintegrationinto variousindustrial processes. Thisinteroperability reducesthe complexity of maintenance
and ensuresahigher degreeof reliability.

2.2.3 Easeof Compliance

Machinetool usersand manufacturers can more easily demonstrate compliance with safety regul ationswhen
standardized practicesarefollowed. Thissmplifiestheregulatory processand reducestherisk of lega consequences
for non-compliance.

2.3 Global Harmonization

In today’s interconnected world, machine tools and their components often cross international borders.
Standardi zati on transcends geographi ¢ boundaries, promoting globa harmoni zation of safety practices. Thisensures
that the same high safety standards apply, regardless of where amachinetool ismanufactured or used.

2.4 Sandardization Bodiesand Organizations

To maintain consistency and drivethe devel opment of safety standards, numerous organi zationsand committees
exist at thenational and international levels. These bodiesbring together experts, industry representatives, and
regulatorsto create, update, and disseminate saf ety standards. | SO and | EC organisationsaretheone playinga
keyroleat international level for formulating standardsinthefield of Machine Tools Safety whereasin India, BIS
isthenational standard body formulating Indian Standardsfor the betterment of MachineTool Industry.

By understanding theimportance of standardization, you are better equipped to appreciateitsimpact on machine
tool safety. Standardizationisn’t just abureaucratic requirement; itisapowerful tool that helps protect lives,
improveefficiency, and foster innovationinthefield of machinetool operations.

3 RISK ANALYSIS FOR STANDARDS COMPLIANCE

Proactively Managing Hazards

Inthischapter, weexploretheimportance of risk analyssin achieving compliancewith standardsfor machinetool

safety.
3.1 Risk Assessment Fundamentals

° Understand that risk analysisidentifies, assesses, and prioritizesworkpl ace hazards.

° Begin by identifying al potentia hazardsin machinetool operations, such asmoving parts, el ectrica
systems, and sharp tools.

11



3.2

3.3

34

3.5

3.6

3.7

3.8

Assessing Risks

° Assessrisks by considering factorslikelikelihood, severity of potential injuries, and exposure
frequency.
° Consult relevant Bl S standardsfor guidance on risk assessment methodol ogies.

BlSSandardsfor Risk Analysis

° Familiarize yourself with standards (1S 16819/1SO 12100) addressing risk assessment in machine
tool safety.

I Usethestandard asreferencesfor conducting risk assessments. (Referencemay dsobegivento 1Y
I SO 31000 Risk Management System)

Implementing Risk Controls

° Develop andimplement risk controlsand mitigation measuresbased on risk analysisoutcomes.

° Controlsmay include safety features, procedures, and safeguards.
Documentation and Reporting

° Maintain detailed records of hazard identification, risk assessments, and risk control measures.

° Reportingisessential for demonstrating compliance with standards.
Periodic Reviews

° Regularly review and updaterisk andysisin aignment with standards.
° Congder factorslike equi pment aging and technol ogical advancements.

Employeelnvolvement

° Involveemployeesinrisk analyss, astheir insghtsarevauablefor hazard identification.
° Foster aculture of reporting safety concerns.

I ntegration with standar ds/regulatory Compliance

° Ensurethat risk andysisseamlesdy integrateswith standardsand regul atory requirementsfor machine
tool safety.

° Showcaserisk analysisasanintegral part of your complianceefforts.

By incorporating risk analysisinto your safety practicesaccording to standards, you proactively manage hazards,
enhanceworkpl ace safety, and maintain compliancewith Indian regulations.

4

UNDERSTANDING OF TYPE A, TYPE B, AND TYPE C SAFETY

STANDARDS

Tailoring Safety Standardsto Machine Tool Specifics

Inthischapter, wedelveinto the distinct categories of machinetool safety standards: TypeA, TypeB, and Type
C. Understanding these classificationsisessentia for tailoring safety measuresto the unique characteristicsand
risksassociated with different typesof machinetools.

12



4.1

4.2

4.3

A standards are the highest level and are
concerned with essential health and safety A
requirements for machines

B1 standards are concerned
with safety aspects B1 B 2
B2 standards are concerned ’

with safeguards

C standards are concerned
with a specific machine type or
machine group
Figure 6 Classification of safety standards

TypeA Safety Sandards

° TypeA standards primarily cover general safety principlesapplicableto awiderange of machine
tools.

° They provide afoundational framework for risk assessment, risk reduction, and safety features
common to most machines.

° Examplesof TypeA standardsmay includel S16819:2018/I SO 12100: 2010 Safety of Machinery
- General Principlesfor Design - Risk Assessment and Risk Reduction.

TypeB Safety Standar ds

° Type B standards deal swith one safety aspect or onetype of safeguard that can be used acrossa
widerangeof machinery.

° Type-B1 standards on particul ar safety aspects (for example, safety distances, surfacetemperature,
noise). A particular exampleisof thistype of standardsis 1S 16810 (Part 1): 2018/ 1SO13849-
1:2015, Safety of machinery - Safety related partsof control systems: Part 1 general principlesfor
design

° Type-B2 standards on safeguards (for example, two-hand controls, interlocking devices,
pressuresensitive devices, guards). A particular example of this type of standardsis (e.g. IS
16818:2018/1 SO 13850:2015 Safety of machinery - Emergency stop function - Principles
for design

TypeC Safety Sandards

° Type C standards (machine safety standards) deal swith detailed safety requirementsfor aparticular
meachineor group of machines

° They arehighly detailed and provide comprehensive safety measuresand controls.

° Anexampleof thistypeof standard is1S 17258: 2019/1SO 23125: 2015 Machine Tools— Safety

— Turning Machines, which focuses on safety requirementsfor Turning Machines.



4.4  ChoosngtheAppropriate Sandard
° Determinethetype of machinetool in use or devel opment.

° Select the corresponding Type A, Type B, or Type C safety standard based on the machine’s
classfication.

° Ensurethat safety measures aign with the chosen standard’ s specifications.
45 ContinuousMonitoringand Adaptation
° Recogni ze that machinetool sand their applicationsmay evolve over time.

° Continuously monitor developmentsin TypeA, Type B, and Type C safety standardsto ensure
ongoing compliance.

5 TYPE A STANDARD — EXAMPLE

1S16819:2018/1S012100:2010 Safety of machinery —Genera principlesfor design—Risk assessment and risk
reduction

Thisstandard provides comprehensive principles and guidelinesfor conducting risk assessmentsin various
machinery agpplications, including machinetoals. It outlinesastructured approach to i dentify, assess, and manage
risks associ ated with machinery operation.

Key aspectscovered by 1S16819:2018/1 SO 122100:2010 includes:

1 Risk Identification: The standard offersasystematic processto identify potential hazardsand
hazardoussituationsin machinetool operations. It emphasizesconsidering dl phasesof machinelife,
fromingallationto decommissoning.

2. Risk Assessment: 1S 16819 guidesusersin evaluating and ranking risks based on criterialike
severity, likelihood, and exposure. It emphasizesascientific gpproach to assessand prioritizerisks.

3. Risk Reduction: The standard provides guidelines on selecting and implementing risk control
measures. It focuseson reducing risksto acceptablelevel sand includes considerationsfor inherent
safety and protective measures.

4, Documentation: 1S 16819 emphasizestheimportance of documenting therisk assessment process.
It outlineswhat information should be recorded, ensuring transparency and tracesbility.

5. I ntegr ation with Standar ds. The standard highlightsthe need to integrate risk assessment into the
design and devel opment phases of machinery. It a so suggestsusing relevant BIS/I SO standardsto
adinriskanadyss.

6. Review and Update: I S16819 stressestheimportance of periodic reviewsof risk assessments. It
acknowledgesthat risksmay change over timedueto factorslike technological advancementsand
operationa changes.

7. Communication: Thestandard underlinesthe s gnificance of communicating risk assessment findings
to relevant stakehol ders, including operators, maintenance personnel, and management.

Approach givenin1S16819/I SO 12100 can be understood by the schematic diagramsgiven above:
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Figure 7 Risk Assessment and Risk Reduction

6 TYPE B STANDARD — EXAMPLE

1S 16814 : 2021/ISO 13857 : 2019 Safety of Machinery — Safety Distancesto Prevent Hazard Zones Being
Reached by Upper and Lower Limbs

Thisstandard isan example of Type B1 standardswhich establishesvaluesfor safety distancesin bothindustrial
and non-industrial environmentsto prevent machinery hazard zones being reached. The safety distancesare
appropriatefor protective structures. It also givesinformation about distancesto impedefree access by thelower
limbs. Thisdocument coverspeopleof 14 yearsand older. Inaddition, for upper limbsonly, it providesinformation
for children ol der than 3 yearswhere reaching through openings needsto beaddressed. Datafor preventing lower
limb accessfor childrenisnot considered.

L et’sinitiate aconcise conversation regarding how thisstandard playsarolein enhancing worker safety when
machine hazardsare present. The subsequent pointsprovideabrief overview of the standard’ saimsand processes.

6.1 Risk Assessment:

The standard emphasi zestheimportance of conducting athorough risk assessment asper TypeA standard IS
16819/ISO 12100to identify potential hazards associated with machinery. The safety distancesdefinedinIS
16814/1S0O 13857 are based on the results of thisrisk assessment.

6.2 Safety DistanceCalculation:

1S16814/1S0O 13857 providesmethodsfor ca culating the safety distancesrequired to prevent accessto hazardous
areas. It takes into account factors such as the speed of the moving parts, reaction times of operators, and
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potential reach distances. Thisstandard emphasizesthe use of physica guarding and barriersasaprimary means
of preventing accessto hazardous areas. It provides guidance on the design and construction of these guardsto
ensurethelr effectiveness.

1 Here, 1isthe hazard zonewherethe hand of the person operating
the machine should not reach, now for desiging the safety guards,
/ one must know the height h. 1S 16814/1SO 13857 providesthis

' safety distancesto prevent hazard zonesbeing reached. Thissafety
distance can beused for installing physicd safety guards.

1 areaof upper limbreach,

2 areaoutsideof upper limb reach (hazard zone),

h, height of the point of thehazard zonewhichisnearest tothearea
of upper limb reach,

-~
2
h s height of protective structure
 — S, horizonta safety distanceof thepoint of thehazard zonewhichis
1 s

nearest to the area of upper limb reach

Y Y
/7777777877 77777777777,

S h

-

Figure 8 Demonstration of Safety Distance

6.3 HazardTypes
Thestandard addressesvarioustypesof hazards, including:

Mechanical hazards, such asmoving partsor rotating equipment.
Electrical hazards, such aslivedectrica components.

Therma hazards, such ashot surfaces.

Radiation hazards, such aslasersor ionizing radiation.

Biological hazards, whereapplicable.
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6.4 Risk Reduction: The standard aimsto reduce therisk of injury or harm caused by various types of
hazards, including mechanical, eectrica, thermal, radiation, and biological hazards. By setting safety distances, it
helpsminimizethelikeihood of accidentsand their severity. Thefiguresprovided below illustrate the concept of
using safety distancesto prevent individua sfrom accessing hazardous zones.

Thetablesfoundin 1S 16814/I SO 13857 offer dataregarding safety distancesthat are essential for designing

interfaces between humansand hazard zones.

A list of type B standards published by the BI S for Machine Safety is given below for reference:

Table1List of type B standards

SIN. [ISNo Nameof thestandard
1 S 16806 (Part 1) : 2018/ Safety of machinery —Eva uation of theemisson of airbornehazardous
| SO 29042-1:2008 substances: Part 1 selection of test methods
2 1S 16806 (Part 2) : 2018/ Safety of machinery —Eva uation of theemission of airbornehazardous
| SO 29042-2:2009 substances:. Part 2 tracer gas method for the measurement of the
emission rateof agiven pollutant
3 1S 16806 (Part 3) : 2018/ Safety of machinery —Eva uation of theemission of airbornehazardous
| SO 29042-3:2009 substances:. Part 3 test bench method for the measurement of the
emission rateof agiven pollutant
4 IS 16806 (Part 4) : 2018/ Safety of machinery —Eva uation of theemission of airbornehazardous
| SO 29042-4:2009 substances: Part 4 tracer method for the measurement of the capture
efficiency of anexhaust system
5 IS 16806 (Part 5) : 2018/ Safety of machinery —Eva uation of theemission of airbornehazardous
SO 29042-5:2010 substances: Part 5 test bench method for the measurement of the
separation efficiency by massof air cleaning systemswith unducted
outlet
6 1S 16806 (Part 6) : 2018/ Safety of machinery —Eva uation of theemission of airbornehazardous
SO 29042-6:2010 substances: Part 6 test bench method for the measurement of the
separation efficiency by massof air cleaning systemswith ducted outlet
7 IS 16806 (Part 7) : 2018/ Safety of machinery —Eva uation of theemisson of airbornehazardous
SO 29042-7:2010 substances: Part 7 test bench method for the measurement of the
pollutant concentration parameter
8 IS 16806 (Part 8) : 2018/ Safety of Machinery — Evaluation of the Emission of Airborne
SO 29042-8:2011 Hazardous Substances Part 8 Room M ethod for the M easurement of
the Pollutant Concentration Parameter
9 1S 16806 (Part 9) : 2018/ Safety of machinery —Eva uation of theemission of airbornehazardous
SO 29042-9:2011 substances: Part 9 decontamination index
10 1S 16807 : 2020/ Safety of Machinery —Fire Prevention and Fire Protection ( First
SO 19353 : 2019 Revison)
1 1S 16808 : 2018/ Safety of machinery — Hygiene requirements for the design of
SO 14159:2002 mechinery
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12 1S 16809 (Part 1) : 2018/ Safety of machinery —Permanent meansof accessto machinery: Part
SO 14122-1:2016 1 choiceof fixed meansand general requirementsof access
13 1S 16809 (Part 2) : 2018/ Safety of machinery —Permanent meansof accessto machinery: Part
SO 14122-2:2016 2working platformsand wakways
14 1S 16809 (Part 3) : 2018/ Safety of machinery —Permanent meansof accessto machinery: Part
SO 14122-3:2016 3gtairs, stepladdersand guard —Rails
15 S 16809 (Part 4) : 2018/ Safety of machinery —Permanent meansof accessto machinery: Part
SO 14122-4:2016 4fixed ladders
16 1S16810 (Part 1) : 2018/ Safety of machinery — Safety related partsof control systems: Part 1
SO 13849-1:2015 generd principlesfor desgn
17 1S 16810 (Part 2) : 2018/ Safety of machinery — Safety related partsof control systems: Part 2
SO 13849-2:2012 vaidation
18 1S16811 : 2018/ Safety of machinery —Guards—Genera requirementsfor thedesign
SO 14120:2015 and construction of fixed and movableguards
19 1S16812 : 2018/ Safety of machinery —Interl ocking devicesassociated with guards—
1SO 14119:2013 Principlesfor designand selection
20 1S16813 : 2019/ Safety of machinery —Prevention of unexpected start-up
1SO 14118:2017
21 1S16814 : 2021/ Safety of machinery safety distancesto prevent hazard zonesbeing
1SO 13857:2019 reached by upper and lower limbs
22 1S16815: 2019/ Safety of machinery —Positioning of safeguardswith respect to the
1SO 13855:2010 approach speeds of partsof the human body
23 1S16816 : 2019/ Safety of machinery —Minimum gapsto avoid crushing of partsof the
SO 13854:2017 human body
24 1S16817 : 2020/ Safety of Machinery — Two-Hand Control Devices—Principlesfor
SO 13851:2019 Designand Sdlection (First Revision)
25 1S16818: 2018/ Safety of machinery —Emergency stop function—Principlesfor design
1SO 13850:2015
26 1S16819 : 2018/ Safety of machinery —Generd principlesfor desgn—Risk assessment
SO 12100:2010 andrisk reduction
27 1S 16834 (Part 1) : 2018/ Safety of machinery — Reduction of risksto health resulting from
SO 14123-1:2015 hazardous substances emitted by machinery: Part 1 principlesand
specificationsfor machinery manufacturers
28 1S 16834 (Part 2) : 2018/ Safety of machinery — Reduction of risksto health resulting from
SO 14123-2:2015 hazardous substances emitted by machinery: Part 2 methodol ogy
leading to verification procedures
29 1S 16835 (Part 1) : 2018/ Safety of machinery —Pressure-sensitive protective devices: Part 1
SO 13856-1:2013 general principlesfor design and testing of pressure-sensitive mats
and pressure-sengitivefloors
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30 1S 16835 (Part 2) : 2018/ Safety of machinery — Pressure-sensitive protective devices. Part 2

SO 13856-2:2013 generd principlesfor design and testing of pressure-sensitive edges
and pressure-senditivebars
31 1S 16835 (Part 3) : 2018/ Safety of machinery —Pressure-sensitive protective devices. Part 3
SO 13856-3:2013 generd principlesfor design and testing of pressure-sensitivebumpers,
plates, wiresand similar devices
32 1S16912 : 2018/ Safety of machinery — L ubricantswithincidental product contact —
1 SO 21469:2006 Hygienerequirements

33 IS1ISO/TR 22100-2: 2013 | Safety of machinery Relationship with 1SO 12100 Part 2: How 1SO
12100 relatesto 1 SO 13849-1

34 IS/ISO/TR22100-3: 2013 | Safety of machinery Relationship with 1SO 12100 Part 3:
Implementation of ergonomic principlesin safety standards

6 TYPE C STANDARD: EXAMPLE
1S18165: 2023/ISO 17916 : 2016 Safety of Thermal Cutting Machines

ThisIndian Standard specifiesthe safety requirementsand measuresfor machinery covering design, construction,
production, transport, install ation, operation, maintenance, and putting out of service. Thisstandard appliesto
machinery using thermal cutting and or marking processessuch asoxy-fuel, and plasmaarc. Thisstandard applies
to machinery the basisof whichiseither designed asan open gantry, cantilever machine, or thetrack of whichis
incorporated inthecutting table.

Thisstandard doesnot cover design standardsfor specifictools, e.g. oxy-fud hosestandards, dectrica requirements
for plasmapower supplies; handhe d cutting equipment and cutting equipment which iscombined with acongtrained
tracking system mounted on the workpiece; risksarising from laser radiation, except those caused by position
indicating lasers. Machinesthat combinethermal processeswith other processes(e.g. grinding, drilling, milling,
etc.) areonly partly covered by thisstandard.

6.1 Hazardsldentified for Thermal Cutting M achines:

TableA.1of IS18165/1S0 17916 detail sthe hazards associ ated with thetherma cutting machinesand recommends
that these hazards should be eval uated and risk assessment should be doneon the basisof 1S 16819/1 SO12100.

M echanical hazards. Moving axesand handling of cut material can be hazardousduring setting, maintenance,
andloading/ unloading activities.

Electrical hazards. Contact with live partsor connection, contact with an energized plasmaarc, and contact
with theworkpiece during the active plasma process can be hazardous during commissioning, maintenance,
troubleshooting and loading/unloading activities.
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Figure9 Thermal Cutting Machine

Thermal Hazar ds: Contact with hot workpiece, contact with hot tool, contact with hot slag spatter and flying
sparks, and contact with gasflame or plasmaarc can be hazardous during maintenance, troubl eshooting, setting,
monitoring, and loading/unloading activities.

NoiseHazar ds: Sound emission during the cutting process may cause hearing lossand interferencewith voice
communicationand acoustica signals.

Radiation Hazar ds. Highemissionof visible, UV, and IR light during monitoring and adjustment of |aser pointer
or measuring device can cause eye damage and loss of sight.

Material and substancehazar ds. Welding and cutting fumes, cooling liquid of plasmasystem, numbing effect
of NO, and accumulation of gases can be poi sonous and gases under pressure can cause explosion.

Apart fromtheabove, additionally, neglecting ergonomic principlesin the design process, hazardsassociated with
the environment in which the machineisused, and combination of hazardsarea so crucia for evaluationasper 1S
16819/1S0 12100. For detail s pleaserefer to 1S 18165/1SO 17916.

6.2 Safety Requirementsand Protective M easures

Item 5 of 1S18165/1SO 17916 detail sthe safety requirementsand protective measures. Thisstandard helpsto
install protective measures against each hazard identified in this standard and reducestherisk associated with
these hazards. Machinesfulfilling therequirementsof thisstandard shall be equipped with the protective measures
and safety requirementslisted in Table 1 of thisstandard. Some exampl es of these protective measuresaregiven
below:

1 Risk associated with mechanical hazard — Risk of collision between the operator and the machine: For
risk reduction, thisstandard specifiesthe safety requirementssuch as.

° Thelower limit of theprotectivedevice,
° Theupper limit of theforce, energy, and pressurein case of collision,

° What to dow.r.t. therelative speed of the machineto the operator,
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° Cdculation of the compression corresponding to the acceptable maximum forcein case of collision
between the machine and ahuman body with an example

° Thisstandard also makesareferenceto thetype B standardsfor safety devicessuch as1S 16810
(Part 1)/1SO 13849-1.

. Provisonfor theinstallation of asafewa king areaon thetable should beavailableto avoid injuries
whilewaking onthetable.

2. Ri sk associated with € ectrical hazards such asdirect and indirect contact;

° Thisstandard dictatesthat the el ectrical components of amachine must adhereto the guidelines set
forthin1S16504 (Part 1)/IEC 60204-1.

° Additionaly, when it comesto aplasmamachine, thed ectrical equipment must aso meet thecriteria
outlinedin IS 16593(Part 1)/IEC 60974-1.

° Thisstandard emphasi zesthe necessity of implementing effective measuresto establish asecure
workpiece grounding system, whichisessential for safeguarding workers against el ectric shock
hazards.

Furthermore, asidefrom the af orementi oned requirements, the standard impartsinformation concerning various
risksassociated with hazards as detail ed in section 6.1, along with strategiesfor mitigating theserisks.

A list of type C standards published by the BI S for Machine Safety is given below for reference:
Table2: List of type C standards

S No.[ IS No. Title
1 1S 18165 : 2023 Safety of therma cutting machines
2. 1S17253 (Part 1) : 2019 Machinetoolssafety —Machining centres, Milling machines, Transfer
machines—Part 1 Safety requirements
1S17277 (Part 1) : 2019 Machinetools safety — Presses— Part 1 Genera safety requirements
1S17277 (Part 2):2023 Machine Tools Safety Presses Part 2 Safety Requirement for
Mechanical Presses
5. 1S17277 (Part 3) : 2021 Machine tools safety — Presses — Part 3 Safety requirements for
hydraulic presses
6. 1S17277 (Part 4):2023 Machine Tools Safety Presses Part 4 Safety Requirements for
Pneumatic Presses
1S17254 : 2019 M achinetools— Safety — Sawing machinesfor cold metal
8. 1S 17258:2019/ Machine Tools— Safety — Turning Machines
1SO 2315:2015
9. 1S 17259 : 2020 M achinetools— Safety — Electro-discharge machines
10. 1S18057 : Part 1 : 2023 Woodworking machines Safety Part 1 Common requirements
1. 1S18057 : Part 2 : 2023 Woodworking machines Safety Part 2 Horizontal beam pand circular
sawing Machines
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12. IS18057 : Part 3: 2023 Woodworking Machines Safety Part 3 Numerically Controlled NC
Boring and Routing Machines

13. 1S18057 : Part 4 : 2023 Woodworking Machines Safety Part 4 Vertical Pand Circular Sawing
Machines

14. 1S18057 : Part 5: 2023 Woodworking Machines Safety Part 5 Dimension Saws

15. 1S 18057 : Part 6 : 2023 Woodworking Machines Safety Part 6 Single Spindle Vertical
Moulding MachinesToupies

16. 1S 18057 : Part 7 : 2023 Woodworking Machines Safety Part 7 Surface Planing Thickness
Maning Combined SurfaceT hicknessPlaning Machines

17. 1S 18057 : Part 8: 2023 Woodworking machines Safety Part 8 Belt sanding and calibrating
machinesfor straight workpieces

18. IS18057 : Part 9: 2023 Woodworking machines Safety Part 9 Circular Saw Bencheswith
andwithout didingtable

19. IS 18057 : Part 10 : 2023 Woodworking Machines Safety Part 10 Building Site Saws Contractor
Saws

7 IMPLEMENTING INDIAN STANDARDS FOR MACHINE TOOL SAFETY

Trandating Sandardsinto Safe Operations

Inthe previous chapter, we discussed the importance of BIS (Bureau of Indian Standards) in ensuring machine
tool safety. Now, |let’ sdelveinto the practical aspectsof implementing these BI S standardsin your workplace,
ensuring safemachinetool operations.

7.1 Sdecting Equipment in Compliancewith Indian Sandards

A fundamental step in ensuring machinetool safety isthe selection of equipment and featuresthat conform to
Indian standards. Herearekey considerations:

7.1.1 Safety Guardsand Interlocking M echanisms

Standards often mandate the use of safety guardsand interlocking mechanismsto prevent accessto hazardous
areas during machine operation. Select and install guardsthat meet Indian standards and ensure they function
correctly.

7.1.2 Emergency Stop Systems

| ndian standards emphasi ze theimportance of emergency stop systemsthat quickly and effectively halt machine
operationsin emergency Stuations. Verify that these systemsarein placeand operationdl.

7.1.3 Control Systemsand User Interfaces

Ensurethat control systemsand user interfaceson machinetoolsare designed according to Indian standards. This
includesclear labelling, intuitive controls, and easy accessto safety features.

7.2 EmployeeTrainingand Awarenessin Linewith Indian Standards

Evenwith standardized safety featuresin place, proper training and awarenessamong employeesare essential.
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Implement training programsthat educate operators on safemachinetool practices, specificaly addressing Indian
standards.
7.2.1 BISComplianceTraining

Design training modul esthat specifically address|ndian standardsrelevant to your machinetools. Ensurethat
employeesunderstand the standards and how they apply totheir daily tasks.

7.2.2 Periodic Safety Drills

Conduct periodic safety drillsto smulate emergency scenariosand test employees’ ability to useemergency stop
systems effectively, in accordance with Indian standards. Thishands-on training isinvaluablefor ensuring
preparedness.

7.3 Regular Maintenanceand I nspection asper Bl SSandards

I ndian standards often include recommendationsfor the regular maintenance and inspection of machinetools.
Establish amaintenance schedul e that alignswith these BI S standards to keep your equipment in top working
condition.

7.3.1 Inspection Reportsand Records

Maintain detailed inspection recordsin compliance with Indian standards. These records should document
ingpections, repairs, and any deviationsfrom standard operating procedures, asrequired by Indian regulations.

By implementing these standardized saf ety practices, inaignment with Indian sandards, you arenot only ensuring
compliancebut also creating asafer work environment for machinetool operationsin accordancewith Indian
regulations. Inthenext chapter, wewill explorethecritical role of education and training, specifically focused on
I ndian standards, in ensuring compliance and fostering aculture of safety intheworkplaceTop of Form

Bottom of FormTop of FormBottom of Form

8 COMPLIANCE VIS-A-VIS REGULATORY REQUIREMENTS ND
ENFORCEMENT OF INDIAN STANDARDS

8.1 Draft OmnibusTechnica Regulationfor Safety of Machinery by Ministry of Heavy Industries.

Draft OTR
° Title: Machinery and Electrica Equipment Safety (Omnibus Technica Regulation) Order, 2022
° Notifiedon WTO TBT website on 26 Oct 2022
° Wasintended to beimplemented from 01 January 2023
° Applicabletomachinesand d ectrical equipment and their assemblies, sub-assembliesand components

° Exception: those covered under any other order made under section 16 of the Bureau of Indian
StandardsAct, 2016.

° Wide Consultation by MHI, commentsreceived from 61 Govt and Private stakehol dersreceived
andresolved.
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8.2 BIS(Conformity Assessment) Scheme 10for implementation of OTR
Under this Scheme, the manufacturer may be granted —

° Licencefor demonstration of conformity of the products, to the specified requirements;

° Inaddition, the manufacturer may opt for demonstration of conformity of management syssemtothe
specified requirementsgivenin standard asper the provisonslaid downin Scheme- 111 of thesaid
regulation except the provisionsof formsand fee specifiedin Scheme—1l1;

° TheBureau may grant certificate of conformity instead of licencein casethe product isnot desired
to be manufactured on acontinuousbasisand in such acase, the manufacturer shal not beauthorised
to usethe Standard mark.

° Thefirm applying licence under Scheme X will haveto submit aTechnical file, comprisingal the
design, manufactureand operation of productsto theextent gpplicableand necessary for demondiration
of complianceof conformity.

Figure 10 Standard Mark

-//, WORLD TRADE B/ TR/ HLENG 235
J ORGANIZATION

26 October 2022
(22-8043) Page: 1/2
Committee on Technical Barriers to Trade Original: English

NOTIFICATION

The following notification Is being circulated in accordance with Article 10.6

1. Notifying Member: INDIA
If applicable, name of local government involved (Article 3.2 and 7.2):

2. Agency responsible: Ministry of Heavy Industries

Name and address (includi leph and fax b email and website
addresses, if available) of agency or authority desig d to handle c
reg g the shall be ind if different from above:

Mr Sanjiv Kumar Gupta,

Under Secretary (HE&MT division),

Page. Ministry of Heavy Industries,

Room Mo 124, Udvoq Bhawan, New Delhi 110011.

Figure 11 Notification Published on WTO WebsiteTop of Form
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3. Notified under Article 2.9.2 [X], 2.10.1 [ ], 56.2 [X],5.7.1 [, 3.2[) 7.2[ 1
other:

4. Products covered (HS or CCCN m. ippﬂ“b‘m mlrwb! n-uonol tariff

heading. ICS numbers may be p ): Refer
Annexure

5. Title, number of pages and language(s) of the notified document: Machinery and
Electrical Equipment Safety (Omnibus Technical Order, 2022; (27 page(s), in

English), (0 page(s), in Hindl)

6. D P of An b Regul towards the safety of
Machinery and Electrical Equipment’s.

7. Obj and the of where

Omnibus T Regulation (OTR) on Nn:hlneﬂr and Eh:brlul Equipment

Safety serves a vital objective to instil confidence in users that Machinery and Electrical

Equipment which they are using or going to purchase are safe and rellable without any
unidentified/unknown hazards.

8. Relevant documents:

Draft Machinery and Electnul Safety (Omnibus Technical Regula | 2* ‘- posed date of adop 1 January 2023

2022 to be p ef India (; in Hindl and q ) d date of entry into force: 1 January 2024; After one year from the date of its
accessed at publlcatlon in the Official Gazette - as per draft

https://he. dustries, Lin P e/ Ci 200M%;

mp:nfr{gr:;:‘;' = =t il 10. Final date for comments: 60 days from notification

11. Texts available from: Nlﬂoml mqulr\r point [ ] or lddms, telephone and fax

numbers and email and es, if of other body:

of Indian Manak 9, Bhadur Shah Zafar Marg, New Delhi -
110002,
Tel: +91 11 23230131, 23233375, 23239402 (10 lines) Fax : +91 11 23234062,
23239399

Email: cod1@bis.gov.in / info@bis.org.in
Website: www.bis.org.in

hitos:/ wio, org/crnattac 2022/TBT/IND/22 7255 00 x.pdf

Technical File

“Technicd fileé’ meansdocumentation covering design, manufactureand operation of productsto theextent gpplicable
and necessary for demonstration of compliance of conformity.

Specified
requirement

Technical file Requirements

9 CONTINUOUS SAFETY IMPROVEMENT AND INNOVATION

Evolving to Meet the Future

Inthischapter, we explore strategiesfor achieving continuous saf ety improvement and fostering innovationin
machinetool operations. Staying ahead of emerging risksand technol ogiesisessentia for maintaining asafeand
efficient workplace.



9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

Embracing Continuous| mprovement

° Recognizethat safety isan ongoing processthat requiresvigilance and adaptation.

° Commit to acultureof continuousimprovement in machinetool safety.

L ever aging Technology

° Explorethelatest technol ogical advancementsthat enhance machinetool safety.

° I ncorporateinnovations such as sensors, automation, and real-time monitoring to minimizerisks.
Trainingand Skill Development

° Investinongoing training and skill devel opment for employees.

° K egp them up-to-date with evol ving safety practicesand emerging technologies.
Safety Auditsand Feedback L oops

° Conduct regular safety auditsto identify areasfor improvement.

° Createfeedback |oopsthat involve employeesin suggesting saf ety enhancements.
Collaboratingwith Industry Peers

° Collaboratewith industry peersto share best practicesand insights.

° Participateinindustry associationsand forumsfocused on safety and innovation.
Regulatory Updatesand Compliance

° Stay informed about updatesto Bl S standards and Omnibus Technical Regulations.
° Ensurethat complianceeffortsaignwith evolving regul atory requirements.

Risk Forecastingand Mitigation

° Implement proactiverisk forecasting methodol ogies.

° Deve op strategiesto mitigate emerging risks beforethey become significant threats.
Safety Culture

° Cultivateastrong safety culturewhereemployeesprioritize safety indl actions.

° Celebrate safety milestonesand recognizeindividualsfor their contributionsto safety.
Environmental Responsibility

° Congder theenvironmenta impact of machinetool operations.

° Seek eco-friendly innovationsthat align with safety goals.
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9.10 CrisisPreparedness
° Develop crisispreparedness plansfor potentia safety incidents.
° Ensurethat employeesarewell-trained in emergency response procedures.

By adopting these strategiesfor continuous safety improvement and innovationin machinetool operations, you
not only maintain asafer workplace but al so position your organizationto thriveinarapidly evolving industrial
landscape. Inthefind chapter, wewill summarizekey takeawaysand emphas zethelong-term benefitsof prioritizing
machinetool safety through Bl S standards compliance and ongoing improvement efforts.
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BIS CARE APP

Manufacturer under under CRS
CRS

For further information
please refer to our website www.bis.gov.in
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Download BIS CARE APP
From Play Store/Apple Store

BIS CARE APP

A tool for Consumer Empowerment
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