
 Challenges in influencing Process Safety 
Culture in Chlor-Alkali Industry  



A step in the right direction 



LTI and PSI  







Current Scenario in Chlor-Alkali Industries 

• More focus on Chlorine safety 
• Hazards of H2 less understood 
• Work permits issued > 300 / month 
• MOC not followed in the facilities 
• Breakdown maintenance Vs PM 
• Electrical classification not conducted 
• Process safety information not documented 
• HAZOP – only PHA technique in chlor-alkali 
• Safety training focused only on injury prevention 



% Compliance to OSHA PSM 
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Challenges in influencing Process Safety 

Challenges  

PSM Guidelines 

Lack of Training  - PS 
Competency 

Ageing Facilities 

Unstructured Asset Integrity 
Program  

MOC 

Process Hazard Analysis 

Work Permit System 

Lack of Reporting Process 
Incidents 



OHSAS 18001 
4.2 OH&S Policy 

4.3.1 Hazard Identification and Risk Control 

4.3.2 Legal and other requirements 

4.3.3. Objectives and Targets 

4.4.1 Responsibility and Accountability 

4.4.2 Training and Competency 

4.4.3 Communication and Consultation 

4.4.4 Documentation and Data Control 

4.4.6 Operation Control 

4.4.7 Emergency Preparedness and Response 

4.5.1 Monitoring and measurement 

4.5.2 Evaluation of Compliance  

4.5.3 Incident Reporting and investigation 

4.5.3 Internal Audits 

4.5.4 Safety Records Management  

4.6 Management Review 

OSHA PSM 
1. Employee Participation  

2. Process Safety Information  

3. Process Hazard Analysis         

4. Operating Procedures  

5. Training  

6. Contractors  

7. Pre-Startup Safety Review  

8. Mechanical Integrity    

9. Hot Work Permit                     

10. Management of Change   

11. Incident Investigation  

12. Emergency Planning and Response  

13. Compliance Audits   

14. Trade Secrets  

OHSAS 18001 vs OSHA PSM Elements  



• PSM is not mandated by law in 
India 

• Comprehensive PSM framework is 
not available for Chemical 
industries in India 

• National level database on 
incidents and the lessons learned 
from incidents are not available 

• System available for Oil & Gas 
industry - OISD GDN 206 - 
Guidelines on Safety Management 
System in Petroleum Industry 

PSM Guidelines 



• Asset integrity, maintenance and 
inspection are important factors 
as plant ages  
 

• Lack of critical process safety 
information in the older facilities  
 

• Challenge of compiling the 
process safety documentation 
and reviewing Process Hazard 
Analysis studies for older 
facilities. 

Ageing Facilities: >30 Years 



• PSM is not integrated during design 
stage in Chemical industries (non-
oil& gas). 

• Lack of consideration on process 
safety factors / information during 
design stages  

• Facility siting concerns were not 
adequately covered at the time of 
construction in older facilities. 

• Difficulty in incorporating safety 
changes in design of package units 
(e.g. membrane cell technology) 

Ageing Facilities: >30 Years… 



• No system to address the aspects related to most of 
the PSI details.  

Process Safety Information - PSI 

P&IDs 

Hazardous Area Classification details  

Relief system design and system basis 

Ventilation system design 

Design codes and standards employed 

Material and energy balances for processes 

Safety systems - Interlocks, detection systems) 



• PHA techniques not 
defined based on the 
processes 

• Frequency of PHA study is 
not defined 

• Lack of internal 
competency on PHA 

• No documented system to 
follow up implementation 
status of PHA study 
recommendations 

 Process Hazard Analysis - PHA 

CCPS 



PLANT 
PHA TECHNIQUES 

CHECKLIST WHAT IF FMEA FTA HAZOP 
Brine Plant      

Cell House       

Hypo Plant       

HCl Plant      

Concentration  Plant       

Lichlor      

Lichlor Filling          
Hydrogen Bottling          

Product Filling         
Boiler Circuit       

DM water Plant       

Cooling Tower Circuit         
Instrument Air 

Compressor Circuit   
      

Expansion/Modification      

Conceptual Design         
Detailed Engineering      

Construction/Start-up         

• Difficulty in 
building internal 
competencies on 
various PHA 
techniques 

 Process Hazard Analysis - PHA 



• Standards on inspection, testing 
and maintenance for its assets 
are not clearly defined. 
 

• Static equipment integrity 
program not adhered 
 

• Lack of comprehensive 
maintenance guidelines leading 
to risk based approach. 

Asset Integrity Program  



• Asset integrity performance 
indicators not derived. 
 

• Maintenance of flame proof 
equipment – gaps exist 
 

• No comprehensive Pipeline 
Integrity Program  defined 

Asset Integrity Program…  



• Inadequate understanding of 
the terminology change 
across the organization 

• No clear differentiation 
between a temporary change 
and a permanent change 

• Project activities are 
excluded from MOC process 
leading major layout and risk 
acceptability issues 

Management of Change (MoC) 



• One technique fits all 
approach leads to inadequate 
assessment of risk 
 

• Lack of participative approach 
by various functions 
 

• Documentation requirements 
are not fully understood and 
complied. 

Management of Change (MoC)… 



• Constitutes only general 
safety aspects 

• Training Need Identification 
is not focused on process 
safety skill mapping and 
enhancement    

• Effectiveness of training 
program not ensured  

• No formal refresher training 
conducted 

• Contractor safety training = 
Induction 

Process Safety Training 



• Definition of hot work is not 
defined and permit 
authorities are not clearly 
defined. 

• Procedures are not 
developed for work permit 
system and work planning is 
not documented. 

• Job Safety Analysis (JSA) is 
not followed as part of the 
Work Permit System. 

Work Permit System 



• Permit validity is not defined 
and no shift change over 
procedure in place. 
 

• Lack of responsibility and 
accountability for work 
permit. 

 Hot Work Permit… 



• Lack of participation of field 
level staff in reporting 
incidents 

• Lack of understanding on 
what constitutes a process 
safety incident 

• Lack of motivation on 
incident reporting  

 Incident Investigation 



• Perception of being 
targeted if an incident is 
being reported 

• Absence of adequate 
feedback mechanisms 

• Transparency in sharing 
root cause between 
management team and 
field level staffs 

 Incident Investigation… 



SNo Material 
Material Hazard 

Classification 
Threshold 
Quantity 

1 Liquid Chlorine TIH Zone B Materials 25 kg 
2 Hydrochloric Acid TIH Zone C Materials 100 kg 

3 Hydrogen Gas 
Flammable Gases or Liquids 
with Initial Boiling Point ≤ 
35 °C 

500 kg 

4 
Caustic Soda Lye 
Sodium Hypochlorite 
Barium Sulphate 

Nonflammable, Nontoxic 
Gases 

2000 kg 

• Process Safety Incident Threshold Values - CCPS 
 

 Incident Investigation… 



• The following activities are 
taken  
o PSM Gap Analysis  (OSHA 

PSM) 
o Process safety perception 

survey among employees 
o PSM Framework (manual) 

based on CCPS –RBPS 
Elements 

PSM Implementation 



Commit To 
Process 
Safety 

Manage Risk Learn From 
Experience 
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Process Safety Management 

PSM Implementation… 



• Process Safety Policy 
• PSM Committee 

o Core committee members – 16 
o Sub committee 

- Manager  (1 member) 
- Engineers  (2 members) 
- Technicians  (3 members) 
- Total 70 members  

• Training Modules for Top Management  
• Training Modules for PSM Core 

Committee and Sub-Committee 
• Training via Case Studies using CSB 

Videos 

PSM Implementation… 

Process Safety Policy 



• To give wide spread and 
publicise  the PSM program 
amongst employees the 
following activities are 
initiated 
o PSM Mascot   
o PSM Newsletter 

 

PSM Implementation… 



• On-site support for 
implementation of PSM 
(Handholding) 
• Element-wise workshop 
• Preparing the next plan of 

action 
• Development of PSM Element 

specific templates and 
procedures 

• Periodical review of 
procedures / records 

PSM Implementation… 
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CHOLAMANDALAM MS RISK SERVICES LTD. 
PARRY HOUSE, 4TH FLOOR 
NO.2, NSC BOSE ROAD, PARRYS, CHENNAI – 600 001 
Phone: 044 – 3044 5400           Fax: 044 – 3044 5550 

Chola MS Risk Offices: 
Chennai | Mumbai | New Delhi | Gurgaon | 

Kuwait & Singapore [Partner Offices] 

inquiry@cholams.murugappa.com 
www.cholarisk.com 



 

PSM Framework (manual) based on CCPS –
RBPS Elements 
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