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Introduction to Brownfield Projects

Understanding Brownfield Projects

Brownfield Projects Greenfield Projects
Brownfield projects involve construction or expansion within
existing operational facilities, requiring integration with
ongoing production and legacy systems

Safety Management Systems (SMS) are critical for
managing risks from simultaneous operations, hot work,
interfaces with live facilities, and hazardous environments

Relevance to GAIL: Continuous expansion of pipelines and

petrochemica| assets in live environments requires robust ® Work in live operating environments @ New construction on unused sites
safety protocols to prevent incidents ® [Interface with existing operations @ No existing operational constraints

° Limited workspace and shutdown More design and implementation
Why specialized approaches are needed: Brownfield windows freedom

projects require tighter controls, phased planning, and
integrated operations-construction coordination



Introduction to Brownfield Projects

What are Brownfield Projects? o Key Risk Factors

3% Construction or expansion activities - :Encreased Risk & Ithmlglex
undertaken within an existing, operational Xposure nterraces
operational facility. Workers exposed to Managing safety across

hazards from both

. . . . truction and
A Unlike greenfield projects, which start on operational activities

on undeveloped lan

D Legacy
' Why SMS is Critical Hazards
® Protects workers from dual exposure to ﬁg;ﬂeg‘;;?g‘;',g‘ra;t?gﬂz
exposure to construction and operational pose threats

operational hazards

2% Ensures seamless integration with
existing operational satety protocols

Q |dentifies and mitigates risks from legacy
infrastructure

multiple teams is
challenging

iz Regulatory
Scrutiny

Heightened regulatory
oversight due to
complexity




Key Characteristics of Brownfield Projects

Brownfield projects present unique characteristics that distinguish them from greenfield developments and
require specialized safety management approaches:

Work in Live Operating Environments

Construction activities occur within
facilities that are actively producing or
operating, requiring stringent controls to
prevent interference with ongoing

operations.
@ Requires careful coordination with operational
staff

Integration with Existing Systems

New components must seamlessly
connect with legacy systems, involving
complex tie-ins and potential for cross-
contamination.

@ Requires meticulous planning to avoid
disruptions

alo

Space Constraints & Congested Areas

Limited room for new construction leads
to cramped work sites, impedes
equipment movement, and creates pinch
points for personnel.

& Complicates emergency access and
egress

Regulatory and Environmental
Challenges

Historical environmental contamination,
specific permitting requirements, and
stricter regulatory scrutiny due to
operational nature.

Higher compliance complexity



Challenges in Implementing SMS

Implementing an effective Safety Management System (SMS) in brownfield projects presents specific challenges that

demand tailored strategies.

(

& Limited Shutdown
Windows

e Operational facilities have
tight production schedules

® Only brief windows for critical
tie-ins or high-risk work

® Can lead to rushed work and
increased risk-taking

22 Contractor Safety Culture

=% Mismatch

e Multiple contractors with
diverse safety cultures and

o DiRE?EHI%Faining standards

and safety protocols

e Challenges in ensuring
consistent safetv performance

« Interface with Operations

Constant interaction between

® construction & live operations

o Creates numerous interface
points where hazards can arise

o Requires meticulous
coordination and clear protocols

& Emergency Preparedness
Constraints

e Congested nature of projects
complicates emergency

o E52R99%fon routes obstructed,
limiting escape options

@ Access for emergency services
can be limited

L

— Legacy Infrastructure
-
Gaps

o Outdated or incomplete
documentation of original design

o Difficult to track modifications
or hazardous materials

@ Hinders effective risk
assessment and emergency
planning

@ Key Insight

These challenges require tailored
strategies that address the unique
aspects of working within an
active, established environment.



Mitigation Measures

Effective strategies to address risks in brownfield projects:

- -

Early HAZID/HAZOP : .
Q Reviews PTW Integration
@ Identify risks before construction @ Integrate with operations
51 Digital Technology i@ Interface Management
@ Digital PTW @ Clear communication protocols
systems
Enhanced Contractor Key Outcome
Training

Reduced incidents in
@ Site-specific inductions brownfield projects




Pipeline Expansion Projects

" Project Overview

GAIL’s Pipeline Augmentation Project involved o . o
expansion of a pipeline within an operational 1% Real-time GIS-based monitoring

. . . GIS technology employed for real-time monitoring of pipeline
corridor, presenting unique safety challenges. locations and excavation activities, providing immediate alerts

for potential encroachments

©® Mitigation Measures

A Key Challenges
Third-party safety audits

4 Excavation near live pipelines Regular independent safety audits to ensure compliance with
. . . : . standards and identify areas for improvement, adding external
Working in close proximity to existing, active gas pipelines

© \ layer of scrutiny and expertise
necessitating extreme caution to prevent damage and y y P
potential leaks or explosions

& Enhanced trench safety protocols

Strict protocols for trenching, shoring, and excavation including
regular inspections and specialized training for personnel

2oz Stakeholder coordination

Intricate coordination with landowners, local authorities, and
utility providers for safe access and minimizing disruption

® Outcomes

v Successful pipeline expansion with no safety
incidents

v Improved coordination mechanisms for future
projects




Lessons Learned

GAIL's experience with brownfield projects has yielded these critical insights:

A

Early HSE Involvement

Integrating HSE from design phase
identifies risks early. This proactive
approach allows safety to be engineered
into the project rather than an
afterthought.

Continuous Training

Regular training and behavior-based safety
programs maintain awareness. This helps
instill safe working habits and address at-
risk behaviors.

Q

Leadership Commitment

Strong leadership commitment fosters a
safety culture. When management
prioritizes safety, it sets expectations for all
personnel.

Adaptive SMS Systems

SMS must be flexible to address new risks.
Brownfield projects present dynamic
challenges requiring adaptable safety
systems.

@ The key to success is treating safety as a core project element from the beginning.



Recommendations for Future Projects

Based on our experience, we recommend the following measures to enhance safety management in future brownfield projects:

(

Institutionalize Learnings into SOPs

Convert project-specific safety successes and
lessons learned into standardized operating
procedures. This ensures best practices are
formally documented, disseminated, and
consistently applied across all future
brownfield endeavors.

Strengthen Contractor Safety Evaluation

Implement more rigorous and comprehensive
processes for evaluating contractor safety
performance and culture during the selection
phase. Assess their safety management
systems, incident history, and commitment to
HSE standards.

\

Invest in Digital HSE Tools

Leverage advanced digital tools for HSE
management, such as digital Permit-to-Work
systems, real-time monitoring dashboards, and
predictive analytics. These tools can
significantly improve efficiency, data accuracy,
and proactive risk management.

Develop Brownfield-Specific Playbooks

Create detailed safety playbooks tailored
specifically for brownfield projects. These
should outline unique risks, mitigation
strategies, emergency response protocols, and
stakeholder coordination mechanisms.

These recommendations are based on GAIL's experience with various brownfield projects



Leveraging Technology for Enhanced Safety

v Inherently Safer Design (ISD) principles
embedded in FEED and detailed engineering
phases to eliminate or minimize hazards at
source

v' Real-time Safety Dashboards for monitoring
KPIs, incidents, near-misses, and compliance
with analytics for predictive risk assessment

v' Mobile Applications for field reporting of
incidents, hazards, and near-misses with

immediate alert notifications to relevant R

stakeholders

v" Digital Permit-to-Work Systems integrated with
operations for streamlined approval workflows
and improved SIMOPS management

Drone
Inspections

VR Training.

Simulation
Software for
Emergency
Response



Future-Proof Your Brownfield Projects

Institutionalize learnings into Standard Operating Procedures (SOPs) and design standards specific to
brownfield hazards and interfaces

Invest in digital HSE platforms including electronic Permit-to-Work systems, real-time safety
dashboards, and mobile reporting apps

Strengthen contractor pre-qualification with brownfield-specific competency assessment and ongoing
safety performance evaluation

Develop brownfield-specific playbooks for SIMOPS management, interface procedures, and emergency
response plans

Establish knowledge management systems to capture lessons learned from incidents, near misses,
and successful interventions

Implement structured observation programs with coaching elements to drive positive safety behaviors
and culture

Conduct regular management reviews and independent safety audits focusing on brownfield-specific
risk areas



Conclusion

Brownfield projects, by their nature, present complexities and elevated risks due to integration with live
operations. However, these challenges are manageable with a proactive, robust Safety Management

System.
Synergistic Elements e Knowledge Sharing
Safety and productivity are not mutually exclusive Systematic knowledge sharing across projects and
but synergistic elements that drive project success teams is essential for safely and efficiently managing
when properly integrated. brownfield developments.
Continuous Improvement Proactive Management
Commitment to ongoing enhancement of safety A proactive approach to safety management
practices remains paramount for navigating demonstrates that with the right strategies,
brownfield developments safely. brownfield projects can achieve exceptional safety

performance.

"The journey underscores that safety and productivity are not mutually exclusive but rather synergistic elements that
drive project success."
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Q&A / Thank You

Thank You!

For your attention and participation in this experience sharing session on
implementing Safety Management Systems in Brownfield Projects

®
a Key Takeaways @ Contact Information

Brownfield projects are inherently complex but .
manageable with proactive and integrated Safety 8  SheetalSinghal
Management Systems DY GENERAL MANAGER (HSE)

@ GAIL's experiences demonstrate that safety and S Sheetal@gail.co.in
productivity can successfully coexist

. +9184770 75222

“* Continuous improvement and knowledge sharing
across projects are essential for evolving safety

practices

o Safety First

We welcome your feedback and insights!
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