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Plot No.82, N Narasapuram(V), Nakkapally, Visakhaptanam.
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	--




Safety Audit Recommendations: 

The following are the recommendations made by the audit team. They shall be complied immediately and a report in writing shall be submitted in this office within 15 days from the date of receipt. 

	A. Health And Safety Policy

	1
	c
	 The Health and safety Policy has to be revised keeping the guidelines under AP Factory rules like Considering safety performance of individuals in career advancement etc and shall be submitted 

	
	f
	The safety policy has to be made more visible by placing them at conspicuous places. 

	2
	The policy shall be translated into local language also and made available at all locations.



	B. Safety Department

	1
	b
	Arrange for periodical retraining of safety officer in latest techniques of total safety management at least once in 6 months 



	C. Safety Committee

	1
	g
	No separate mechanism was found in place for updating the safety committee members. Vigorous efforts shall be made for capacity building of safety committee members so as to enable them to understand the sanctity of their role by subjecting them through broadly designed special training programs, best practice sharing, courses in external institutions etc..



	D. Safety Budget

	1
	Use the allocation of budget  as a tool 
·  to make provision for future improvements towards the compliance of legislation and recommendations from safety monitoring activities, risk assessment and accident investigations. 
· to ensure managers pay sufficient attention to the subject and in assessing future workplace safety provisions;
· to encourage the creative thinking and proactive approach in enhancement of safety at workplace (Encouraging Research, Learning from Best Practices etc.)  

	2
	Ensure the budget is increased every year consistently keeping the previous year expenditure in to consideration and measure the same with percentage of annual turnover of the organization. Ensure that it also gets reflected in the annual report of the company.


    
	E. Information, Instructions, &Training

	1
	a
	No practice of display of safety information was found being followed. Arrange for displaying of safety information / instructions with Do’s & Don’ts in English & local language at the each work place and also at main gate depending up on the relevancy to the location on all issues / subjects connected to health and safety at work. 

	
	b
	The important aspects of MSDS shall be translated into Telugu and displayed at appropriate locations

	2
	a
	Arrange a separate training cell in the factory for extending continuous training on various aspects in safety and health at work. 

	
	c
	The awareness levels of each worker on exposing to training modules shall be measured in comparison with minimum qualifying criteria and those who does not meet the same, shall be retrained.  

	
	d
	Infrastructure with Audio- visual aids shall be provided for conducting the training

	3
	a
&
b
	The present design of the modules of training programs on safety at work at induction, job specific and refresher levels is not scientifically addressed especially for contract workers. It shall be considered with appropriate seriousness immediately.

	
	c
&
d
	Appoint safety supervisors who have been trained in prescribed course as detailed in Rule 61(SC) F in order to oversee the handling of hazardous materials. They shall also be trainers for workers in the factory 

	
	f
	The senior management personnel were not trained in Health and safety at work. Arrange for the same 

	
	g

	The data on the training of workers with reference to number of persons trained, Number of training Man hours etc shall be maintained for last five years.

	
	k
	 The safety training record shall be maintained in worker wise, subject wise, frequency wise  so as to assess the training effectiveness and designing the future schedules


         
	F. Safety Communication / Motivation / Promotion

	1
	Except conducting some safety contests and celebrating the National Safety Day, there are no other year long efforts being made in order to promote safety and motivate people towards building of safety culture into the organization. Initiatives like safety publications, Safety Skits, Awards & Rewards for inter – departmental Safety performance, career advancement, Suggestion schemes etc shall be introduced for enhancing the participation levels of all workers/employees.



	G. Accident / Near Miss Reporting

	1
	There is no system of near miss incident classification and no record of investigations carried on in to such near miss incidents is available in the factory. Arrange for this system maintain the record for at least 3 years.  



	H.   Safety Inspections: 

	1
	a
	There is no system of internal periodical inspections by cross functional teams being followed in the factory with a predetermined frequency. Introduce this system with the responsibility assigned to all departmental heads and submission of report to unit head.

	2
	c
	Get the check lists prepared on various aspects of safety (Ex:  House Keeping, Fire Safety etc) for governing the uniformity in the internal plant safety inspections and make them available for the persons carrying on the inspections.



	I.    General Working Conditions:

	
	House Keeping

	
	h
&
i
	Conductinter departmental competitions in the factory for good housekeeping and the best can be suitably awarded. Explain the house keeping standards to all the workers elaborately based which the competitions can be held.  

	
	Ventilation

	2
	c
	Provide local exhaust system at the man holes of the reactors where the chemical dust / vapor is escaping into work environment and connect the same to a scrubber

	
	d
	Get the ventilation study done through a competent resource in the manufacturing area and submit the report

	
	g
	Get the work environment monitored in the sections like clean rooms where the air is re-circulated for the minimum percentage of Oxygen and presence of flammable / toxic materials with on line detection systems

	
	Illumination

	3
	a
	Arrange for lighting audit towards assessing the sufficiency and suitability of lighting based on the nature and type of the work at each location and arrange for measuring the lighting level during day and night times separately in comparison to such assessed levels of lighting and maintain the record. 



	J.   Hazard & Risk Control

	1.
	HARA report shall be revised in view of additional facilities like PB-II with additional products.The HARA report need to be immediately revised as is not covering all the products listed in CFO. It shall be submitted in this office along with the compliance report on recommendations in the report.

	2
	Get the HAZOP studies carried on immediately for all the products in CFO that were / being produced and submit them along with compliance of recommendations in this office. Reports in connection with proposed products shall be submitted at least 15 days in advance from the proposed date of commencement of operations in any scale from research to commercial.   



	K.    Safe Operating Procedures

	1
	b
	The SOPs shall be displayed or made available at work places for ready reference

	
	d
	All the SOPs shall be reviewed  and updated once in every two years at least by taking in to consideration the data on accidents & near miss incidents as well as the experiences across the industry, in order to enhance the safety integration in the operations even though there are no changes

	2
	b
	Engaging the contract workers shall be avoided in charging the raw materials into the reactors and other operations involving transfer of chemicals which are part and parcel of core manufacturing activity.   

	3
	a
	No information was furnished to the workers on the possible consequences in the event of a deviation from SOP. Furnish the same 



	L. Emergency Management

	1
	b
	No steps were found taken to make the workers aware of Onsite emergency plan and its details. Arrange for training on this topic immediately.

	
	c
	Onsite Emergency Plan is not revised after commencement of production in PB-II. The possible emergencies shall be reviewed based on the industry experience and internal assessments once in every year. The onsite emergency plan shall also be revised based on this review.  

	
	e
	The emergency plan is not reflecting the arrangement made if any for summoning the outside help rescue, fire fighting, urgent medical needs. Ensure their coverage while revising the plan.

	2
	a
	Display the site map with escape routes, Assembly points, North Direction and viewer position marking, at all strategic locations in the factory. 

	
	c
	The equipment made available for emergency management is found inadequate when compared to the possible demand in case of a worst case scenario. Improve the inventory keeping the possible demand into consideration.

	
	e
	Provide siren to ensure distinctive and recognizable warning to caution all persons inside the plant to enable safe evacuation of persons

	3
	a
	Organize the mock drills of onsite emergency plan once in every three months in the presence of Mutual aid members, neighboring factory representatives and other stake holding external agencies including Governmental Departments. Maintain the record of mock drills with all relevant details like scenario, action plan, short falls noticed and photos etc 



	M.  Maintenance and Condition Monitoring

	2
	All the parts of plant, equipment and machinery, failure of which can rise to emergency situation shall be got identified, examined and tested once in 2 years as per the test procedure evolved by the competent person approved by the Director of Factories, AP, Hyderabad and record shall be maintained.

	4
	Get the pressure plants including pressure vessels having pressure greater than atmospheric pressure like air receives been examined and tested as per the prescribed periodicity by the competent person.

	5
	All instruments and safety devices used in the process shall be tested before taking into use and after carrying out any repair to them and shall be examined periodically once in a month, by a competent person approved by the Director of Factories, AP, Hyderabad and record shall be maintained.

	7
	Suitable duck ladders or crawling boards shall be made available in the factory for use in case of work on fragile roofs if any.



	N. Work Permit System

	1
	a
	The work permit system shall be extended to all maintenance activities including Line breaking for which no permit system is in force as on today

	2
	a
	The physical fitness of the worker shall be cross checked each time a worker is engaged in an activity covered by permit system

	
	b
	Provided adequate PPE for rescue, resurrection and first aid at the critical works like work in confined places and heights etc. This also shall be made part of the work permit system itself.



	O. Process Safety

	1.
	a
	Rupture Discs shall be provided to all 4 GLRs.

	3
	Provide independent safety relief valves to jackets of each of 16 reactors proposed for heating through steam, in order to prevent steam entry with excess pressure.

	5
	a. Provide suitable provisions such as automatic and remote control systems for controlling the effects of dangerous chemical reactions.

	
	b. Provide automatic flooding or blanketing or other effective arrangements to come into operation in the event of failure of such control arrangements.

	
	c. Provide automatic audio visual warning devices to the reactors preferably by integrating with process correction systems.

	
	d. Arrange for process heating in equipment is designed to automatic control and cut off the heating below the predetermined safe limit and arrange for checking them daily and tested once in a month 

	6
	Arrange all the reactors in which exothermic/ runaway reactions /distillations are being carried on either in isolation or installed in separate sheds

	10
	Introduce a system of ensuring the ‘batch commencement preparedness’ at the beginning of each batch of production of each product by including appropriate endorsement by shift in charge in BMR of each batch. This shall necessarily cover relevant safety precautions like PPE, Training, Pep Talks, raw material labeling, equipment readiness etc.. 



	P. Fire Safety

	1.
	Replace the existing plastic pipes with electrically conductive pipes for transferring of chemicals from reactors to centrifuges etc. 

	7
	The Ant-Static Pads shall be Provided at each entrance of Production blocks and  ware house.

	11
	Provide a Nitrogen generation plant in the factory arrange for Vacuum breaking with Nitrogen, Nitrogen blanketing in reactors, centrifuges, filters and storage tanks etc 

	12
	a. Provide anti static cotton apron to all workers working in production blocks, ware house and tank farms etc

	
	b. Avoid free fall of materials in to the reactors including the powders. Provide hoppers at the manholes for feeding the powders into reactors.

	
	c. Provide anti static containers to handle the static charge prone materials

	
	d. Provide wrist bands to all workers in the processes to discharge the static charge on their bodies

	17
	Ensure the wheels of the trolleys , ladders etc are of conductive and anti friction type 

	20
	Provide fire/smoke detection arrangements at all strategic locations and connect them with alarm systems.

	21
	Identify all process in total range of products mentioned in CFO where in serious explosion and flash fire hazards are present and propose them only in a segregated buildings 

	23
	Provide electrical interlocking to the dampers in ventilation ducts with smoke/ heat detection system

	24
	 Gas cutting operations being done, provide with relevant precautions like cylinder handling, PPE, Flash back arrester, gauges in good condition etc.

	29
	Only 100KLof water storage for firefighting is provided instead of 450KL requirement.

	34
	The fire fighting systems in the factory are not in proportion to the fire load potential in the factory thereby the factory is not self sufficient. Get the fire safety audit done through an expert third party and submit the compliance report




	Q. Storage and Handling

	2
	Provide standby storage container equal to biggest container in order to transfer the hazardous substances if any defect develops in any of the container

	4
	Provide the bund walls independently to each of the process storage tanks, receivers containing flammable, toxic and corrosive chemicals (instead of common bund walls)

	5
	Provide substantial wire mesh covering all glass vessels, vents of glass vessels, flow meters etc to protect persons working nearby in the event of breakage of glass

	8
	Develop the compatibility matrix between the chemicals stored / handled at one location and display them prominently at conspicuous places.

	9
	a. Provide protection to the pipelines carrying the flammable or explosive substances from the possible mechanical damages especially for those laid along and across the plant roads.

	
	b. Arrange for examination of the pipelines carrying flammable materials by a responsible person once in a week to detect any defect or accumulation of material and maintain the record

	12
	Provide acid proof flooring in the corrosive material storage/handling areas  

	13
	Cautionary boards shall be provided at Solvent storage tank farm.
Display the cautionary notices for actions to be taken in case human exposure to corrosive chemicals



	R.  Equipment Safety

	6
	Provide for quick isolation with appropriate indication, to the plant or part of the plant or equipment, in case of an emergency

	7
	Centrifuges:
a. Provide electrical interlocking to the lids
b. Provide nitrogen blanketing 
c. Provide vibration sensors 

	8
	Driers:
a. Provide explosion relief panels of adequate size and capacity
b. Provide automatic temperature control arrangements (like solenoid valve in steam line) to limit temperature below predetermined safe limits
e. Provide automatic pre ventilation to purge the driers before activation of heating system



	S. Electrical Safety

	6
	The rubber mats should be examined periodically by an authorized person and record of such examinations shall be maintained and made available during inspection.

	7
	Arrange for the display of instructions, both in English and Telugu towards treatment of persons in case of an electrical shock at important & conspicuous locations

	8
	Fume extractors (localized) should be provided, to extract fumes during welding, gas cutting operations.



	T. Personal Protective Appliances

	1
	Identify the need for usage of appropriate personnel protective appliances for all activities having interface between hazard and worker

	
	Provide the PPE as identified to all the workers including contract /casual workers

	3
	Except the location specific PPE, wearing all other PPE by workers like Safety shoes, helmets and goggles shall be ensured at the security gate as well as before commencement of work at the beginning of each shift.



U.   Additional Recommendations If Any:
	No
	Subject
	Recommendations

	1
	Standard Guidelines for Scrubbing
	a. Arrange for properly and suitably designed scrubbing system for gases generated during the processes & submit a note on this.
b. Provide stand by scrubbing system
c. Periodical potentiality verification for the scrubbing media shall be arranged and record shall be maintained

	2
	Storage 
	Storage of Class A petroleum and Class B petroleum in excess of 30 Lts and 2,500 Lts respectively shall be with prior license obtained from PESO authorities.

	3
	Standard Guidelines for Reaction Vessels
	The reaction vessels in which the process parameters need to be maintained in predetermined limits, shall be provided with the following arrangements duly considering the results of TGA and DSC tests conducted if any and the recommendations from the HAZOP report.
a. The increase in pressure or temperature in the vessel exceeding the operating limit shall be indicated through the automatic audio and visual warning indication system for drawing the operator’s intervention and alerting the nearby personnel.
b. In the event of further increase in the pressure or temperature, the feed in to the reaction vessel shall get automatically stopped. The heating of the vessel shall also be automatically discontinued and the flooding of brine in the vessel jacket shall be made available automatically wherever appropriate.
c. The rate of addition of feed in to the reaction vessel shall also be under predetermined restrictions  
d. Considering the criticality of reaction, an automatic injection of adequate amount of  “reaction inhibitor’’  which was predetermined  based on the reactants, in to the reaction vessel shall be arranged in order to kill the reaction before it reaches the runaway stage.
e. Vent size calculations for each of the reactors in the factory based on the reactions, batch volumes etc in a scientific manner and the provision of SRV and RD shall be made to the reactors which shall be again connected to the DUMP TANK of twice the volume of the biggest reactor in order to ensure the release of excess pressure from the reactor before it exceeds the safe limit.  
f. The flow of water circulation in the condensers shall be interlocked to the heating of  the reactor or/ and the feed flow in to the reaction vessel so as to stop the reaction if there is condensation failure
g. Wherever the scrubbers are provided to the reactors, the functioning of the scrubber shall be interlocked with the reaction in the vessel so as to stop the reaction in the event of failure of the scrubber.

	4
	Training
	I. Training needs on occupational health and safety to the workers shall be critically analyzed based on the level of awareness among the workers being employed. The syllabus for each topic shall be prepared covering the subject in depth, which can be validated by a third party if there is no qualified safety officer approved by Director of Factories, AP employed and the course of lectures shall be accordingly finalized. 
II. The internal trainers if any, dealing with training of workers shall have to be trained based on the syllabus to a satisfactory level before they are permitted for taking up the training sessions to the workers. 
III. Develop tools for measuring the effectiveness of the training and decide the criteria for retraining immediately and refresher training later with a predetermined frequency

	5
	Reactors
	The reactors shall be subjected to Hydrostatic testing once in every 4 years.

	6
	Fire
	a. The usage of HDPE drums and pipes for transfer of mother liquors shall be stopped immediately.
b. Water sprinkler system shall be provided to ware house and solvent tank farm also after separating water reactive chemicals if any.

	7
	Emergency
	Battery operated PA system shall be provided for use in emergencies

	8
	Miscellaneous
	a. Numbering shall be provided to all Hose Boxes Fire hydrants.
b. Provide Hand rails to approach steps of PB-I and PB-II. 
c. Shafts of all reactors shall be provided with guards.
d. Thermal lagging shall be provided to exhaust pipe of DG set.
e. Antidotes for Methylene blue shall be made available
.






  					

                                                             Joint Chie Inspector of Factories
Visakhapatnam
9

