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Safeguards before the commencement of process.—

1.

The properties of the raw materials used, the final products to be made and any by-
products derived during manulacture, shall be carefully studied and provisions shall
be made for dealing with any hazards including effects on workers may occur
during manufacturing,

2. The design, construction, installation, operation. maintenance of the buildings, plant

and facilities shall take inlo consideration for effective safeguards against all the
saftety and health hazards so evaluated.

W eTEvHTa] FHyw HigA 9 a7 -

In any part of the factory where there 15 o danger duc to fire or explosion from

inflammable gas, vapor or dust-

Mo internal combustion engine and no clectric motor or  other  electrical

equipment or instrument capable ol gencrating sparks or otherwise causing

combustion shall be installed or used ina building engaged in the processes.
All electrical fitting shall be of suitable flame-proof construction.
Whers an inflammable stmosphere is likely to ocour the soles of footwear worn

by workers shall have no metal on them and the wheels of trucks or conveyors
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shall he constructed of non-sparking malerials, Adequate precautions taken o
prevent the ignition of explosive or inflammable atmosphere by sparks emitled
from locomotives or other vehicles operating in the vicinity.

Portable electric hand lamps shall not be used unless of an mlrnsically sale Lype
and all portable electric tools and appliances connected by Hexible wires shall not
be used, unless these are of suitable flame-proof construction.

Mo electric arce lamp no naked light fixed or portable, shall be used and no person
shall have in his possession any malch or any apparatus of any tvpe for producing
a naked light or spark and all incandescent electric lights shall be in double
airtight covers,

Prominent notices in the langnage understood by the majority of the workers and
legible by day and by night, prohibiting smoking, the use of naked lights and the
carrving ol matches or any apparvatus for peoducing a naleed light or spark shall be
allixed at the cotrance of every room or place where there is the risk of fire or
explosion fom inflammmable liquid gas, vapour or dust. In the case of illiterate
workers, the conlents of the notices shall be fully and carefully cxplained to them
when they commence work In the [actory [or the st tone and agam when they
have completed one week of service.

A sufficient supply of spades, scrapers and pails made from suitable non-sparking
material shall be provided for the use ol persons employed in cleaning out and/or
removing residence from any chamber, still, tank or other vessels where any
inflammable or explosive danger may occur.

All machinery and plant, particularly pipe lines, belt-drives, stirer on which static
clectricity is likely to accumulate shall be effectively earthed. Receptacles for
inflammable liquids shall have metallic connections to earthed supply tanks to
prevent sparking due to static charge baild up.
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Examination of instruments and safety devices.—

1Al instruments and salety devices used o the process shall be tesiad belore
taking into use and after carrying oul any repair W them and examined once m
a month by Senior maintenance engineer/Supervisor and records of such tests
and examinations shall be maintained in a register.

2. All instruments and safety devices used in the process shall be operated daily or
ay oflen as 11 15 necessary, o cnsure s elfective and elficient working at all
times.

% fIgga IuE 0 @ S8l - Electrical installations.—

e
E) *i

All electrical Installations used i the process coverad in the first Schedule of
the Act, shall be of an appropriate tvpe to ensure satety against the hazard
prevalent in that area such as suntability against dusl, dampness. corrosion
flammability and explosivity ete. and shall conform to the relevant [ndian
Standard Institute (150 specifications governing their construction and use for
that arca.
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There shall be an awtomalic cut-off device ol steam supply or other heating,
dovices as well as of turther feed to the vessel set to operate, no sooner Lhe
critical temperature is reached, beyond which the reaction, if any, in the
vessels is likely to get out of comtrol or reach run-away stag



 ICT YA :- Cooling arrangement in Emergencies:-

There shall be arrangement such that it would be possible 1o introduce quickly,
preferably chilled water or at least ordinary cool water circulation in the steam
or other heating coils, no sooner the hearing element is cut-ottfor separate coils
or jackets for this purpose shall be provided for the vessel,

<« Sifrd=, FIivfT 9 Fwrar 9 i R - Automatic system for Agitator
failure and stopping heating, Feed supply :-

There shall be provided an awtomatic arrangement such that if the mechanical
agilation. where so provided, fails on account of failure of motive power or dug Lo
broken shaft, broken blades, failing of blades or such other contingeneies, the
supply of steam or other heating devices as well as further feed of material would
slop automatically.

4 ETH TAUM ;- Alarm Systems
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An alarm system shall be provided linked to the pressure indicator of the vessel,
so that automatically an audible warning will be given as soon as the pressure
exceeds the present safe limit.

- Suitable and effective alarm systems giving audible and visible indications, shall

be nstalled at the control-room as well as in all strategic locations where process-
control arrangements are available so as to cnable corrective action 1o be taken
belore the operational parameters exceed the predetermined safe levels or lead Lo
conditions conducive for an outbreak ol fire or explosion to oceur:

- Such alarm system shall be checked daily and tested every month at least once to

ensure its performance efficicncy at all times,

» R Flq, TR 5w, diva @ - Safety valves, Rupture Disc, local

vents ;-
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Lvery steel and every closed vessel in which gas is evolved or into which gas is
passed. and in which the pressure is liable to rise above the atmospheric pressure,
shall have attached to it a pressure pauge, and a proper safety valve or other
equally efficient means to relieve the pressure. These appliances shall be
maintained in good condition.

A suitable rupture dise shall be provided on the vessel in addition to the usual
spring-inaded safety valve. The pipe duct leading away [rom the rupture disc
shall be taken out of the work-room shall be stra ight-and without any bends in
order to minimise resistance at the time of blowing and to avoid any chance ofa
secondary vapour/air explosion.

3. The vent line of the vessel shall carry a flamc-arrestos

ferer ez o 73 - Facility for isolation :-

. The plant and cquipment shall be so constructed and maintained as to vuable quick

isolation of plant or part of plant or equipment, with appropriate indication, One
copy of the layout plan indicating the isolation Facilitics shall always be availuble
with the security, the maintenance and the health and safety personne!, and these
o lation facilities shall be checked [or its effectiveness onee in a month.



£ %ﬁ'ﬁﬁl o & ;- Breaking of vacuum

If the process is done under vacuum, on account of consideration
ol special hazards inhercnl in the process, shall be done only with nitrogen, other
suttable inert gas or steam. Compressed air connection to the manifolds of the
ressel equipment shall be avoided.

% R FUIREISHT (- Additional safety measures -
1) Any spillage of malerial shall be cleaned up without delay.

2)  Iloors, plattorms, stairways, passages and pangways shall be kept [ree of
obstructions,

3) The exit shall be clearly wvisible and suitably eliminaled with suitablc
arrangement, whatever artificially lightning is 1o be adopted for this purpose, 1o
maintain the required illumination in case ol failure of the normal sources ol the
electrical supply.

4} Belore commencing any experimental work, or any new manulacturing process,
all possible steps shall be taken to ascertain definitely all the hazards involved
both from the actual aperation and the chemical reactions. The properties of the
raw materials used, the final products to be made, and any by-products arising
during manufacturing, shall be carelully studied and provisions shall be made for
dealing with any hazards including effects on workers, which may arise during
manufacturing. The design of the building and plant shall be based on the
information so obtained.

3) Mobile tank wagons shall be earthed during I illing and discharge, and
precautions shall be taken to ensure that earthing is effective hefore such fillin i
or discharge lakes place.

@) There shall be provisions in the chemical process such that the heating medium
shall be automatically controlled at a pre-determined temperature below the
danger temperature.

7)  Svitable provisions, such as automatic and distant control shall b= made for
controlling the effects of unduly vigorous or delayed reactions. Aulomatic
flooding or blanketing shall be provided for in the event of an accident.

8] Gravity or pressure feed systems of supplying inflammable materials to the
various parts of the buildings or plant shall be fAtted with alarm systemn, automatic
cut ofls or other devices to prevent overcharging or otherwise cndangering the
plant,

9)  In case of exothermic reactions thermo analytical techniques such as Differential
Scanning Calorimetry (DSC) study or Adiabatic calorimetric study shall be
carried out Lo find oul onset temperature above which the chemical reaction will
become a runaway reaction, The reaction shall be carried out below this
temperature.

10} Personal protective cquipment’s (of Good standard / Quality) as required in the
respeclive MSDS sheet of the chemicals shall be provided to the workers
handling the chemicals.

1Ty No other persons shall be allowed w opecate the plant, iachinery or equipment
unless he has been trained and made thoroughly conversant to handle hazardous
subslances.

12) Salety officer shall be appoinicd as per Government Notification No. FAC- 2018/
C.R. No.146 /Lab-4, dated 7™ March, 2019,



13) List of chemicals (with full name), with storage quantity along with their MSDS
shecl shall be made available in the faclory.

[4) Practicable measures shall be taken to prevent formation ol flamumsble mixture
wilh air where inflammable selvents are used, stored or handled,

"

15) The sile of welding, brazing or any hot work shall be free from ey inllammable
or explosives solvenis, gas and vapour.

These safery measures shall be in addition to and net in derggation of any nrovisions
ol the Faclories Act or any other rules made there under or alany ofther Act ar Rules.
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