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Preface

The regulations of risks to health, safety, and environmental management that
arise from the exploration and production works in the oil and gas industries
are gaining more attention in the recent past. There is a growing necessity to
maintain good and healthy work-space for people on board and also to pro-
tect the fragile ecosystem. The unregulated use of chemicals or other hazard-
ous substances in oil and gas industries can challenge the technical workforce
by putting their health at risk, causing various levels of discomfort in addition
to causing catastrophic damage to the offshore assets. Accidents reported in
the recent past in oil and gas sector also demonstrate the seriousness of Health,
Safety, and Environmental Management in this domain of workspace. The
objective of the book is to share the technical know-how in the field of health,
safety, and environmental management, applicable to oil and gas industries.
Contents of the book are spread across four chapters, addressing the vital
areas of interest in HSE, as applicable to offshore and petroleum engineering.
The first chapter highlights safety assurance and assessment, emphasizing
the need for safety. The second chapter focuses on the environmental issues
and management that arise from oil and gas exploration. The third chapter
deals with the accident modeling, risk assessment, and management, while
the fourth chapter is focused on safety measures in design and operations.
The book explains the concepts in HSE through a simple and straightforward
approach, which makes it comfortable for practicing engineers as well. The
focus however is capacity building in safety and risk assessment, which is
achieved through a variety of example problems and case studies. The
author’s experiences in both the academia and leading oil and gas industries
are shared through the illustrated case studies. The book is an important mile-
stone in the capacity building of young engineers and preparing them for a
safe exploration process. Sincere thanks are due to Centre for Continuing
Education, IIT Madras for assisting in writing this book.

Srinivasan Chandrasekaran
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1

Safety Assurance and
Assessment

Introduction to Safety, Health, and Environment
Management

Health, Safety, and Environmental (HSE) management is an integral part of
any business and is considered to be extremely essential when it comes to
managing business in oil and gas sectors. HSE requirements are generally
laid out considering the expectations of the divisional compliance with that
of the standard policies. This is the most important part of HSE through
legislation in the recent decades and thus forms the basis of HSE regulations
in the present era. Apart from setting out the general duties and responsi-
bilities of the employers and others, it also lays the foundation for subse-
quent legislation, regulations, and enforcement regimes. HSE standards are
circumscribed around activities that are “reasonably practicable” to assure
safety of the employees and assets as well. HSE regulations impose general
duties on employers for facilitating the employees with minimum health
and safety norms and members of the public; general duties on employees
for their own health and safety and that of other employees, which are
insisted as regulations.

Health, Safety, and Environmental Management in Offshore and Petroleum Engineering, First Edition.
Srinivasan Chandrasekaran.

©2016 John Wiley & Sons, Ltd. Published 2016 by John Wiley & Sons, Ltd.

Companion website: www.wiley.com/go/chandrasekaran/hse



2 HSE Management in Offshore and Petroleum Engineering

1.1 Importance of Safety

There are risks associated with every kind of work and workplace in day-to-
day life. Levels of risk involved in some industries may be higher or lower
due to the consequences involved. These consequences affect the industry as
well as the society, which may create a negative impact on the market depend-
ing upon the level of risk involved (Ale, 2002). It is therefore very important
to prevent death or injury to workers, general public, prevent physical and
financial loss to the plant, prevent damage to the third party, and to the envi-
ronment. Hence, rules and regulations for assuring safety are framed and
strictly enforced in offshore and petroleum industries, which is considered to
be one of the most hazardous industries (Arshad Ayub, 2011). The prime goal
is to protect the public, property, and environment in which they work and
live. It is a commitment for all industries and other stakeholders toward the
interests of customers, employees, and others. One of the major objectives of
the oil and gas industries is to carry out the intended operations without
injuries or damage to equipment or the environment. Industries need to form
rules, which will include all applicable laws and relevant industry standards
of practice. Industries need to continuously evaluate the HSE aspects of
equipment and services. It is important for oil and gas industries to believe
that effective HSE management will ensure a good business. Continuous
improvement in HSE management practices will yield good return in the
business apart from ensuring goodness of the employees (Bottelberghs,
2000). From the top management through the entry level, every employee
should feel responsible and accountable for HSE. Industries need to be com-
mitted to the integration of HSE objectives into management systems at all
levels. This will not only enhance the business, but also increase the success
rate by reducing risk and adding value to the customer services.

1.2 Basic Terminologies in HSE

ALARP: Toreduce arisk to a level “as low as reasonably practical’ (ALARP).
It involves balancing reduction in risk against time, trouble, difficulty, and
cost of achieving it. Cost of further reduction measures become unreasonably
disproportionate to the additional risk reduction obtained.

Audit: A systematic, independent evaluation to determine whether or not
the HSE-MS and its operations comply with planned arrangements. It also
examines whether system is implemented effectively and is suitable to fulfill
the company’s HSE policies and objectives.



Safety Assurance and Assessment 3

Client: A company that issues a contract to a contractor or subcontractor.
In this document the client will generally be an oil and gas exploration
company that will issue a contract to a contractor to carry out the work.
The contractor may then take the role of a client by issuing contract(s)
to subcontractor(s).

Contract(s): An agreement between two parties in which both are bound by
law and which can therefore be enforced in a court or other equivalent forum.

Contractor(s): An individual or a company carrying out work under a writ-
ten or verbally agreed contract for a client.

Hazard: An object, physical effect, or condition with the potential to harm
people, the environment, or property.

HSE: Health, safety, and environment. This is a set of guidelines, in which
security and social responsibilities are recognized as integral elements of
HSE management system.

HSE capability assessment: A method of screening potential contractors to
establish that they have the necessary experience and capability to undertake
the assigned work in a responsible manner while knowing how to effectively
deal with the associated risks.

HSE Plan: Is a definitive plan, including any interface topics, which sets
out the complete system of HSE management for a particular contract.

Incident: An event or chain of events that has caused or could have caused
injury or illness to people and/or damage (loss) to the environment, assets,
or third parties. It includes near-miss events also.

Inspection: A system of checking that an operating system is in place and is
working satisfactorily. Usually this is conducted by a manager and with the
aid of a prepared checklists. It is important to note that this is not the same as
an audit.

Interface: A documented identification of relevant gaps (including roles,
responsibilities, and actions) in the different HSE-MS of the participating
parties in a contract, which, when added to the HSE plan will combine to
provide an operating system to manage all HSE aspects encountered in the
contract with maximum efficiency and effectiveness.

Leading indicator: A measure that, if adopted, helps to improve
performance.

Subcontractor(s): An individual or company performing some of the
work within a contract, and under contract to either the original client or
contractor.

Third party: Individuals, groups of people, or companies, other than

the principal contracted parties, that may be affected by or involved
with the contract.



