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Yara Fertilizers India Pvt. Ltd, Babrala overview
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• Located on HBJ pipeline in Western UP

• Plant capacity      
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Incidents that shape up Process Safety & Functional Safety

4ISA-D: “Fertliser Symposium -2019"

Most of the Companies not able to come back into the Business after the Incidents.

Source : Wikipedia



Safety Journey at Yara Babrala over the years
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• PPEs Culture
• Safety Work Permit

1994 -2000
• British Safety Council Model 

for SHE

2005 - 2008
•Near miss Reporting

2008

2009 - 2011

• Dupont e modules
• Dupont BBS

2013 

• Risk Based PSM

2017

• E Safety Work Permit

2019

Implementation
of Safety Integrity Level



Layers of Protection
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Risk Reduction Concept
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IEC 61511 Safety Integrity Levels  ( 4 discrete levels)
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SIL
Safety Integrity levels

RRF 
Risk Reduction factor

PFD
Probability of failure 

on Low demand  
(1/RRF)

Safety Availability
(1-PFD avg)

SIL 1 >10 to ≤ 100 .01 to .1 90 -99 %

SIL 2 >100 to ≤  1000 0.001 – 0.01 99 - 99.9%

SIL 3 >1000 to ≤ 10000 .0001 t0 .001 99.9 - 99.99%

SIL 4 >10000 to ≤ 100000 .0001 to .00001 >99.99%



Phases of Safety Life Cycle
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ANALYSIS

(20 Weeks)

IEC - 61511 

(Clause 8, 9, 10)

DESIGN & IMPLEMENT

(20 Months)

IEC - 61511 

(Clause 11, 12, 13 14, 15)

OPERATION & 
MAINTENANCE

(20 Years)

IEC - 61511 

(Clause 16,17, 18)

PHA, Tolerable Risk, Set Target SIL, 
Write SRS 

Design & Verify SIF, Manufacture, 
Test, Install,  Commission, 

Validate

Operate, Maintain, Test, Modify, 
Decommission



Functional Safety Management (FSM)
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1

• An organization involved at any step of life 
cycle must have the functional safety 
Management in place.

2

• The FSM should specify all management & 
technical activities necessary to achieve the 
required functional safety.  

3

• It must have the procedures, responsibilities of 
all persons, department and organizations 
involved in  functional safety.



Process loops taken for SIL assessment and Implementation
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Methods for determination of RRF & SIL
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• Risk Graph

• Risk Matrix

Qualitative

Method

• LOPA
Quantitative

Method



Inputs for LOPA Study
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IPLs and their 
PFD Values

HAZOP

Input/ 
Report

HAZOP  
Inputs/ 
Report

Enablers. 
Modifiers & 

IPLs with  
their PFD 

Values

Team of 
People from 

all relevant 
discipline

Organization 
Tolerable risk 
Matrix



LOPA Concept more Depth
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SPEND MORE ‘TIME’ HERE, TO SPEND ‘LESS’ MONEY ON SIS.

Estimated 
Frequency

F1=X

F2=x*PFDa

F3=F2 * PFDb

F4=F3*PFDc

IPLa
IPLb

IPLc

Initiating Event

PFDa

PFDb

PFDc

FTMEF= X*PFDa*PFDb*PFDc

RRF= FTMEF/ Ftolerable

Severity
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Outcome of the Analysis Phase
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• Hazop Report

• Initiating frequency

• Severity of the consequences

• Tolerable risk Matrix and frequency 

• Enablers

• Modifiers

• Risk Reduction Factor

• Target SIL Level

• SIL Assessment Report • Safety Requirement Specification (SRS)

• Target SIL Level  with RRF

• Mission Time & Start up time

• Trip values & Spurious Trip details

• Mean Time To Repair (MTTR)

• Process Safety Time & SIF Response time requirement

• Manual shutdown & Bypass requirements

• Application software details and requirements

• Proof-test & Partial Stroke Testing requirements

• Cybersecurity requirements,

• Voting & Degradation logic (* SIL Verification) ….
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Limitations faced during implementation of SIL
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✓ To identify the loops  (SIFs)  i.e. from 
where to start

✓ To determine the Process Safety Time 
(PST)

✓ Installation and commissioning of SIL 
devices during operations. 

✓ Proof testing during running of plant.
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Functional Safety Assessment
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✓ FSA-1 After SRS is ready

✓ FSA-2 After design of the SIS is ready

✓ FSA-3 After FAT (Mandatory)

✓ FSA-4 After Commissioning 
(Mandatory)

✓ FSA-5 During Operation phase
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Verification and Validation
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Verification and Validation is important as 
it demonstrates that 

• The function fulfill their requirement
• The safety Standards are followed
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