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Hydrocarbon Industries

®= Hydrocarbon industries are mainly categorized into following
segments:

v" Exploration and Production - Upstream
v" Refining - Downstream
v' Gas Processing and Transportation Cross County P/Ls - Midstream

= |nherent hazardous properties of hydrocarbons pose risk to human
life, property and environment during Exploration, Production,
Refining & Transportation.
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Hazards of Hydrocarbon Installations & Pipelines

= With globalization and rapid industrialization, there is significant jump
in Oil & Gas/Hydrocarbon production across the India after post-
Independence, which is associated with a non-speculative risk of

v’ Fires
v" Explosion

v' Toxicity
v Environment Damage

= Catastrophic results are evident from incidents which occurred in
various hydrocarbon installations and pipelines in India and world
wide.
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Learning Experience & Lessons — Past Catastrophic Incidents

Flixborough
1June 1974

A 20 inch diameter temporary by-pass pipe
Jack-knifed and failed under thermal
expansion stress.

40 of 120 tonnes of cyclohexane escaped into
the congested reactor support structure.

Within two minutes, the vapor cloud ignited
and a Detonation Class VCE took place (35
tons TNT equiv).

v Modification Control

v’ Deploy suitably trained, educated and
responsible people

v' Know what you don’t know
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Learning Experience & Lessons — Past Catastrophic Incidents

Piper Alpha
1988

Piper Alpha was a North Sea oil production platform
operated by Occidental Petroleum (Caledonia) Ltd.

The platform began production in 1976, first as an oil
platform and then later converted to gas production.

An explosion and the resulting oil and gas fires
destroyed it on 6 July 1988, killing 167 men, with only
61 survivors.

Adherence to Permit to Work System.

Need for Safety Training.

Proper isolation of plant for maintenance.
Limit inventory on installation and in pipelines.
Emergency Shutdown Valves.

Fire & Explosion Protection

Evacuation and Escape

AN N N N NN
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Learning Experience & Lessons — Past Catastrophic Incidents

Jaipur
29 October 2009

Heavy leakage of Motor Spirit, subsequently
there was a massive explosion followed by a
huge fire ball covering entire installation.

v" Specific Standard Operating Procedures

v' Management of Change

v' Training and Competency
v Emergency Preparedness
v Communication
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Accident Statistics - Worldwide

Out of 319 Major Industrial Accidents occurred worldwide since 1917 to
2009, 195 Industrial Accidents happened in Hydrocarbon/Oil and Gas
Industries.

Major accidents which occurred in Indian Oil & Gas Sector are considerably
high.

in D and D ing Countires in Oil & Gas Major Accidents in Developing Countires in Oil & Gas
Industries Numbers of Accidents Industries Numbers of Accidents

Saudi Arabia Saudi Arabia
Belgium
P.R Chaina

Canada | SE—
—

-
-
— Venezuela
Mesxico
Japan
Germany |M— Iran
France | .
Australia W Brazil
Brazil [ Colombia
Ttaly |W—
India 10 India
UK | — 12
USA Nigeria

10 20

Reference: Chemical Engineering Journal, Efthimia K. Mihailidou, Konstantinos D. Antoniadis & Marc J. Assael (November 2012):The 319
Major Industrial Accidents Since 1917.Page 530) based on UNEP Data Base.
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Accident Statistics - India

Date of 5 No. of No. of No. of Substance Financial
Accident Place of Accident | yyman | peaths | People Involved Losses
Injuries Evacuated

23/08/2013 | Visakhapatnam** 20 NA*** NA**

29/10/2009 | Jaipur 500000 i Rs. 280 Cr

22/03/1999 | Bombay High 42%

15/09/1997 | Visakhapatnam 18*%

Ethane/
Propane

11/06/1990 | Nagothane 31*

11/11/1988 | Bombay oil

12/12/1987 | Maharashtra Naphtha

I0CL Hazira, Numaligarh Refineries, HPCL Refinery

*(M €) Total cost converted to Euros in 2011 prices, according to the Marshall and Swift cost values:
these are standard annual indexes that allow the conversion of cost prices from one year to another.

Reference: Chemical Engineering Journal, Efthimia K. Mihailidou, Konstantinos D. Antoniadis & Marc J. Assael (November 2012):The 319
Major Industrial Accidents Since 1917.Page 530) based on UNEP Data Base.
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Accident Statistics - India

Accident Statistics (OISD) - Oil & Gas Segment
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Nos. of Accidetns
{including Fire/others)

(o]
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M E&P - Onshare 24 23 28 32
M E&P - Offshore 12 10 17 26
Refinery and Gas Processing 16 14 23 12
m Pipeline 5 11 4 8
Marketing 28 15 42 71

Oil Industry Safety Directorate under Ministry of Petroleum and Natural Gas, Government
of India organized analysis of accidents considering their own criteria.

504 nos. of accident/incident occurred in hydrocarbon/0Oil & Gas Installations, in India.

Reference: Oil Industry Safety Directorate Publication 2005.
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Cause Analysis of Incidents (OISD)

B Human Error
M Electrical Related
Incidents

Equioment Failure

M Others

® Human Error — It covered those incidents in which human failure has been
directly associated with the incident, like non compliance to laid down
safety norms and procedures, fall/slippage, improper inspection, lack of
training and supervision, negligent driving & others.
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Need for Best Safety Practices

Adoption of Best Safety Practices is the need of hour to control
and minimize the speculative risk to Human, Property and
Environment through effective Health, Safety & Environment

Management System
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Development of Safety Management System- Accident Causation Theory

= |nitial approach : Accidents are act of God.

Accident causation models were originally developed in order to assist
people who had to investigate accidents, so that such accidents could
be investigated effectively.

One of the first industrial accident causation theories was presented by

H.W.Heinrich in 1931. This model is now commonly known as Domino

theory.

N

Serious Injuries

600
Near Misses

He established that 88% of the accidents were due to ‘unsafe acts’,
10% due to ‘unsafe conditions and 2% due to other reasons.
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Development of Safety Management System- Accident Causation Theory

Later, a generic safety management system was also established having
four elements i.e PLAN, DO, CHECK and FEEDBACK.

The first safety management system applications were based on the
Occupational Health and Safety Management System (BS 8800) and the
Dutch Safety Checklist for Contractors (SCC) Standard.

In addition, the International Labour Organization (ILO) published
instructions on Occupational Health and Safety Systems (ILO OHS
2001).

In India OISD Standard 206 on “Safety Management System” came up
in the year 2001.
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Safety Management System — OISD 206

Safety Management System:

1. Safety Organisation 2. Employees Participation

3. Process Safety Information 4. Process Hazard Analysis

5. Operating Procedures 6. Training

7. Contractors 8. Pre-Start up Safety Review

9. Mechanical Integrity 10. Work Permit

11. Management of Change 12. Incident Investigation and Analysis

13. Emergency Planning and Response 14. Compliance Audit
15. Occupational Health 16. Off-the job Safety
17. Customers and Products 18. Road Transportation
19. Trade Secrets

(OISD Standard 206, Published by Oil Industry Safety Directorate, Ministry of Petroleum & Natural Gas, Government of India)
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GAIL"

HSE Management System

18 elements have been identified to be part of Health, Safety and Environment
Management System which are applicable to all activities of GAIL (India) Limited.

Compliance Audit

Emergency Planning
& Response

Environment Management
Occupational Health

Accident Investigation
& Analysis
Training
MoOC

Inspection

& Maintenance gperation & Work Permit
System

Maintenance

Leadership
& Commitment

Employee

Participation - X
Facility, Design

Construction
& Pre startup
Review

Process Safety
Information

Risk Analysis &
Management

3rd Party Services

Personnel

Safety
Defeat & Reliability

of critical devices
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Best Safety Practices adopted by GAIL

GAIL (India) Ltd

CORPORATE HEALTH, SAFETY AND
ENVIRONMENT (HSE) POLICY

GAIL is committed to promote globally comparable levels of Health,
Safety & Environment Management System in the areas of its business
of Exploration and Production of Hydrocarbons, Transmission and
distribution of Natural Gas, Production of LHC, Transmission of LPG,
Petrochemicals, Generation of Power etc., with focus on improving
harmony with through

safety and occupational health of its employees and external
stakeholders are of paramount importance and all these attributes are
embedded within the core organizational values of the organization.
GAIL provides appropriate levels of training to employees to ensure
that they are able to fulfill HSE responsibilities.

With regard to HSE objectives, GAIL accords highest priority to:

Establish and implement a HSE management system comparable to best in the

industry.

Design, construct, operate and maintain its facilities as per the best practices
L

Promote eco-friendly activities.
Comply with all statutory rules and regulations on safety, occupational health,
environmental responsibility and go beyond in setting internal targets.
Delegate power toall level employees to implement company's HSE policy.
HSE.

Provide structured training to all employees for HSE best practices.
i toallempl

policy
Continuously review the policy's relevance with respect to business
andfor continual of HSE tem.

t]l..u,.
(B.C. TRIPATHI)

Date of Review: 29.09.2011 Chairman & Managing Director
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fartia: 29.09.2011

Corporate HSE Policy, signed by CMD
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Best Safety Practices adopted by GAIL

HSE Index — One of MOU parameter of GAIL with Government of India
Sub-Committee of Board for HSE review

“HSE Review” as compulsory agenda in all Board of Directors meetings.
Monthly / Weekly HSE review by respective site in-charges

Frequent site visits of Corporate officials to check HSE awareness
Safety Index of Installations is one of the element linked with PRP.
Formulation of Policies and Guidelines

Strict enforcement of Safety Rules and Regulations

Various HSE Campaigns to strengthen HSE Culture of organization

Encouragement to employees for reporting Near Miss Incidents
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Best Safety Practices adopted by GAIL

Visit of HSE sub Committee at Usar Gas Processing Plant
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Best Safety Practices adopted by GAIL

CMD

1
A4
Director (Projects) HSE Sub Committee of Board Director (BD)

1 5 l

Executive Director (O&M) ' General Manager (HSE)

1
I i |
i HSE Activities at
Site OICs L ]
> O&M Sites < Corporate HSE Department
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Best Safety Practices adopted by GAIL

Development of Standard Operating and Maintenance Procedures and its Review by
GM/ED level committee

Formulation of Maintenance Policy and Guidelines, duly approved by top
management for uniform and standardized implementation all across GAIL.

Fire & Safety Policy Document duly approved by CMD on life cycle and philosophy of
Fire Fighting Appliances and Equipment

Ensuring availability of critical process equipment and instruments

Ensuring availability of Fire Protection System and regular inspection

Ensuring availability of Leak Detection System

Review of Inspection Report of fixed, rotating, mobile Critical equipment etc piping,
structures, electrical equipment and instrumentation to ensure operations integrity
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Best Safety Practices adopted by GAIL

GAIL (india) Limited

GAIL (indla) Limhed

M,i'}“;.%enance Policy
el

sape
Ot Tages
e

G Avsohziog L e marn

Fieie, T s Facises
Compr st Bucte s
Py s G
Pt anicd g P

satay

o —

Vi et e

s waien

Etuanyions

“Ce on Capacity Disaster Risk ion of ies, Ports and Storages of Petroleum, Petroleum Products and Natural Gas “ 21

Best Safety Practices adopted by GAIL

[ET
GAIL (India) Limited L

4 Spare / stock philosophy

FIRE & SAFETY POLICY S e

b Dersomel Safety
¢ Boad Safety

anning

Reeviaay of Plaz Documemation
Commmmicarion System
Fire & Safety Trainiag

orparnie HSE
i Centers

B
Emplayees Participation in F&S management
a Observan:

a. Applicable OISD Standards | Guidelines
. Applicable BIS Standards

Abbreviations

Ausesures

& Amnevurs - I Guidslines on Life of F&5 Equipment & Applinncas
veriss
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Best Safety Practices adopted by GAIL

Emergency Planning and Response:
Risk Analysis and Hazop Study and compliances of recommendations.
Preparation of ERDMP, third party Accreditation and Board approval.

Preparation of Crisis Management Plan, a holistic approach to handle all
probable crisis scenarios by top management team.

Emergency Exercise based on Scenarios given in Risk Analysis.
Conducting Emergency Exercise to check preparedness on quarterly basis.
Review of performance by Officer In-Charge of unit.

Ensuring compliance of observations/recommendations.
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Best Safety Practices adopted by GAIL

APPROACHING LPG VAPOUR CLOUD AREA COOLING & VAPOUR DISPERSION

EQUIFPED WITH LOW TEMP SUIT, ACTIVITY IN PROGRESS
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Best Safety Practices adopted by GAIL

Establishment of GTI, Noida to train manpower at all levels covering entire range of
activities including Health, Safety and Environment.

Committed to impart internal or external training to all employees once in a year.

Internal HSE Training System is set up at work Centers in accordance with guidelines
of OISD 154.

Training ground for live fire fighting training on various simulations like column fire,
tank fire etc. at Pata & Vijaipur.

Monthly “Critical Safety Campaign” at sites on HSE topics.

Publication of Journal on HSE.
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Best Safety Practices adopted by GAIL

Fire & Safety Training to Contract Employees
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Best Safety Practices adopted by GAIL

A view on Fire Fighting Training imparted to Employees
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Best Safety Practices adopted by GAIL

Employees Participating in Critical Safety Campaign
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Best Safety Practices adopted by GAIL

System of Job Safety Analysis and Hazard Assessment is in place with the aim of
preventing personal injury.

Standardization of PPEs by senior level committee for uniform implementation across
GAIL.

Preparation of PPE Matrix for all critical jobs.

Compulsory use of basic personal protective equipment like safety helmet & safety
shoes etc.

Use of special safety gadgets e.g. Breathing apparatus, gas masks, fire proximity
suit, PVC suit mandatory based on nature of hazards involved in the job.
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Best Safety Practices adopted by GAIL

GAIL (India) Limited , Khera
Personal Protective Equipment Matrix (¥a% ¥r&m Su®wvr Aiaw)

Display of Personal Protective Equipment Matrix
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Best Safety Practices adopted by GAIL

Third Party Safety Audit - Once in a Year

OISD Audit

Inter Unit Safety Audit by multi disciplinary group — Once in a Three Years
Internal Safety Audit — Once in a Quarter

Audit Checklist — OISD 145

v Organization and Administration
v’ Industrial Hazards Control

v' Employees Training

v’ Fire, Accident and Near miss

v Fire Protection

v Coating Condition

v Cathodic Protection/Soil Testing
v' UT Survey

v Internal Corrosion

v Pigging

v’ CPL Survey

v Mainline Valve

v Pipeline Patrolling

v Telecom and Telemetry

v Electrical System

v Contingency Plan
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Safety Performance

= HSE Policy states “GAIL accords highest priority to set tangible and
measurable targets for monitoring the performance on HSE”.

HSE index is the yardstick for evaluating HSE performance of all 29
O&M work centres. HSE index is calculated based on 13 measurable
parameters which are allotted weightage out of maximum 100
percentage according to their importance.
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Safety Performance — HSE Index

Safety Index Rating Category

98.5 % & Above Excellent
98.0 % & Above Very Good
97.0 % & Above Good
96.0 % & Above Fair
Below 96.0 % Poor

Computed HSE Index of GAIL is put up to Board of Directors as compulsory Board Agenda
Point, every month.
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BBS Approach to HSE Culture at GAIL

Traditional Safety Programs - incident reporting, inspections,
maintenance plans, awareness programs, compliance based

\, / Traditional Safety Programs with Commitment - training,

orientations, investigations, supervisor's roles

/ Management Systems - analysis,
3 accountability, involvement

»
o
]
©
14
-
=
[}
k]
[}
=

Modem Approach - behavior
observation/intervention,
human factors

Time (Maturity of Safety Approach)

Behaviour Based Safety (BBS) is the "application of science of behaviour change to real
world problems". BBS "focuses on what people do, analyses why they do it, and then
applies a research-supported intervention strategy to improve what people do.

Source: Internet
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BBS Approach to HSE Culture at GAIL

A Model for Culture

= Behaviour

Visible

Attitudes
Perceptions

Values

Invisible

Beliefs
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BBS Approach to HSE Culture at GAIL

Need for BBS
Research and experience indicate that:
90% or more of the accidents are due to unsafe human acts or behaviors;

50% of the unsafe behaviors are identified or noticeable at any plant
installation at any given point of time

25-30% of safety awareness is lacking among employees which gets
reflected in their unsafe behaviors;

Unsafe behaviors are at the core of any near misses, injury, accidents. If we
control unsafe behaviors, we may not even have near misses.
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Geller’s — 10 Paradigm Shift — Total Safety Culture

From failure oriented to achievement oriented

Most safety programs keep a record of safety failures. In contrast, productivity records
are stated in achievement terms.

From outcome focused to behaviour focused

Companies as well as individuals are rewarded for outcomes; consequently attention is
focused on outcomes. Geller suggests a scoring system based on what people do for safety.

From top-down Initiative/control to bottom-up involvement

It is the people on-the-line who know where the safety problems are. Given a chance and
appropriate encouragement, they can have the most influence on safe behaviours and at
correcting at-risk behaviours and practices.

From rugged individualism to teamwork
Safety requires the kind of team approach that companies use for quality and production.

From a piecemeal to a systems approach

Any long-term improvements can only be achieved by attention to all aspects of the
corporate culture.
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Geller’s — 10 Paradigm Shift — Total Safety Culture

From fault finding to fact finding

An injury or near injury provides an opportunity to investigate facts from all aspects of
the system that could have contributed to the incident.

From reactive to proactive
Investigating the events that preceded an accident.

From quick fix to continuous improvement

There is no quick fix for most injury prevention programs. Significant change can only be
achieved by a commitment by every individual and every level.

From priority to value

Rather than using slogans such as, "Safety is a priority," it should be an enduring value. Safe
work practices should occur regardless of the demands of a particular day. Safe work should
be the enduring norm.

From OSHA regulations to corporate responsibility

Rather than doing "safety stuff" because government regulations require it, encouraging
workers to achieve their own self-initiated goals.
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Thanks
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