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Safety Pause

We make sure that safety is not viewed as a separate
function, but as an integral part of productivity,
competitiveness and profitability and that our safety risks are
recognised as part of business risks
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Babrala Plant

Single tripping of plant can costs > Rupees 2 Cr / day

SAFETY: Integrate Safety into design of Products

RELIABILITY: Equipment availability for achieving 
production targets

PRODUCTIVITY: Role of Technological Change



Milestones



Safety Culture at Babrala

Loss of Primary 
Containment

Strategic Financial
Operation &
Maintenance

Reputation
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Target Zero Harm

Safety Culture

Chronic Unease

Improving 
“Operational 
Discipline”

To avoid 
“Normalization 
of Deviations”

To follow 
procedures “in 
letter and spirit”

Inculcating 
“Duty of Care” 

culture

Zero Tolerance 
to error

Learning 
sharing

One Point 
Lessons

Incidents 
Investigation

Departmental 
learning

Safety Alerts Process Safety 
Beacons 

Systematically 
building 

awareness 

“What went 
wrong” by 

Trevor Kletz 

CSB Videos

One Page 
Summary by 

AICHE 



TATA Group Safety Standards



Maintenance Process

MAINTENANCE AND 
PROCESS DEPARTMENTS

Collaborative 

Culture

Collaborative 

Culture

PRODU
CTIVITY

RRELIA
BILITY

SAFETY



Reliability Enhancement

Technology & Manufacturing 
Management

Asset Care 
Management

• Proactive Maintenance 
• Maintenance Planning 
• On Stream Maintenance 
• Operation and Maintenance of 

Department Facility

18 elements of KPI 
Tracked to measure 
adherence of all 4 
Maintenance processes



Fluid 
handled 

• Liquid & Gaseous Ammonia(5)
• GV Solution(4)
• Steam Condensate(3)
• CO2 gas(2)
• Instrument Air(1)

Cause of 
failure

• Internal environment
• External environment

Impact of 
failure

• People
• Environment
• Assets
• People

Criticality Matrix

Maintenance 
Strategy

Classification of 
Safety critical 

Equipment

Preventive/Predictive 
Maintenance Plan 

PCCL’s/WI’s

Microsoft Excel 
Worksheet

Microsoft Excel 
Worksheet



Switch Gear Reliability

– Cleaning and Tightness checked(and verified with standards with 
Torque wrench of complete wiring (2 years)

– Jaw contact Temperature Monitoring (Continuously in retrofitted 
breakers)

– Thermography (after commissioning)

– Panel Sealing checking (Quarterly)
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Transformer Reliability

– Dissolved Gas Analysis (2 years)

– Chemical Analysis of the Transformer Oil (6 months)

– Routine Physical Inspection (Fortnightly)

– BDV Value measurement of the Transformer Oil (6 months)

– Over hauling of OLTC (2 years)

– Furan Testing (2 years)



Motor Reliability

47
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79
72 70 68
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Total Number  of motors overhauled
Total Number  of critical motors overhauled Decreasing 

Trend

Bearing 
Clearances 
Maintained

More Problem in 
motors having 
re-lubrication 

provision

• Revised frequency as per M/S Noria recommendation implemented
• Storage of the Lubricant in Air Conditioned  room.
• Procurement of New Lubricant Unirex-N3 

Abnormal Sound 

• Spare rotor and end shield procured for critical motor of plant.
• Adherence of Monthly changeover schedule

High Vibration 

• Upgradation from Bimetallic Relays to Numerical Relays 

Overload

• As per Attached Standards

Bearing Clearances

Adobe Acrobat 
Document



Case Study (RLA Testing of Cables)

• No procedure for testing of cables was developed.

Power Supply

• “Joints in cables have more potential of failure”

Outcome of RCA

• Chambal Fertilizers(Joint of  HT Cable of Ammonia Feed Pump {P1} failed causing 
Production Down Time)

Benchmarking

• All Critical 1 equipment's to be tested at a frequency of at least 5 years.

Process Safety Management 

Microsoft Excel 
97-2003 Worksheet

G:\Cable water 
video.mp4



DCS Upgradation 

Reliable DCS System with 
Ease of Operation

Maintenance 
cost reduction 
of the system

Addressing the 
obsolesce 

Enhance 
system 

reliability and 
availability

Project Objectives 



Deliverables 

DCS application software release Migration

Migration of History Module from Winchester disk 
to chip based memory 

23 Numbers of Window based Operating Station 
(Experion Station T node – EST)

ESDS for Product Packaging and O&U Plant

3 Numbers of Window based Engineering 
Station (Experion Server T node – ESVT)

Prerequisite

Enhance system 
reliability and availability

Maintenance cost 
reduction of the system

Addressing the 
obsolesce



Implementation Stages

Migration of 
Logic & offline 
checking

Factory 
Acceptance 
Test

Commissioning 
Activity

Site 
Acceptance 
Test



Implementation Stages

• LCN Release Migration
• History Module Up 

gradation
• APC System Up 

gradation
• PHD System Up 

gradation

Phase 1

• Up gradation of US to Window 
based Operating  Station 
(EST)

• Introduce Window based 
Servers (ESVT)

• ESDS system up gradation of 
O&U and Product Packaging 
Plant.

Phase 2

Man days : 78 
Cost: 108 Lakhs

Man days : 153
Cost: 900 Lakhs 



Challenges and Mitigation

To acquaint with new operator stations & system.Challenge 1

• Replaced 6 no's US with EST in running plant.
• All 245 graphics has been verified before initiating phase 2.

Integration of old IOs with new IO modules and controller.Challenge 2

• Specialized team from Honeywell in association with TCL has been assigned to 
carryout this activity with customised SOP.

Migration simulation and verification of new control logic blocks.Challenge 3

• Team from TCL had worked along with Honeywell team, where each and every 
logic, interlock and graphics was tested and verified.



Challenges and Mitigation

Online migration of HM to SBHMChallenge 4

• Grouping and move the data and graphics to other HMs to avoid LOV
• Take printout of critical parameter history and refer PHD for history during next 96 hours 

after migration.

Restart Application Module Node in running plant Challenge 5
• Review all AMCL (56 Numbers) one by one with process engineer.
• Make the action list in according to the effect of AMCL interruption.  

Shifting of NIM from US console to PanelChallenge 6
• Take shutdown of redundant/standby NIM, move it.
• Power up the node and connect it to the network.
• Change the role of redundant NIM node from primary to secondary.
• Shutdown the secondary NIM and move it.



Benefits achieved

Ease of 
operation & 

Maintenance

Increase 
availability

Enhance 
Safety



Best Practices- Instrumentation

1
DCS 
Internal 
Permit.

2
DCN (DCS 

Data 
Change 
Format)

3
JSA (Job 
Safety 
Analysis). 

4
SOP & 

Check List

24

4

Internal Work 
Permit

DCS data Change 
Note

Trip & Interlock 
Bypass Format

JSA_What if 
analysis



Plant

Maintenance
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