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PREFACE

PETRONAS Technical Standards (PTS) publications reflect the views, at the time of publication, of
PETRONAS OPUs/Divisions.

They are based on the experience acquired during the involvement with the design, construction,
operation and maintenance of processing units and facilities. Where appropriate they are based on,
or reference is made to, national and international standards and codes of practice.

The objective is to set the recommended standard for good technical practice to be applied by
PETRONAS' OPUs in oil and gas production facilities, refineries, gas processing plants, chemical
plants, marketing facilities or any other such facility, and thereby to achieve maximum technical and
economic benefit from standardization.

The information set forth in these publications is provided to users for their consideration and
decision to implement. This is of particular importance where PTS may not cover every requirement
or diversity of condition at each locality. The system of PTS is expected to be sufficiently flexible to
allow individual operating units to adapt the information set forth in PTS to their own environment
and requirements.

When Contractors or Manufacturers/Suppliers use PTS they shall be solely responsible for the
quality of work and the attainment of the required design and engineering standards. In particular,
for those requirements not specifically covered, the Principal will expect them to follow those design
and engineering practices which will achieve the same level of integrity as reflected in the PTS. If in
doubt, the Contractor or Manufacturer/Supplier shall, without detracting from his own responsibility,
consult the Principal or its technical advisor.

The right to use PTS rests with three categories of users:

1) PETRONAS and its affiliates.

2) Other parties who are authorized to use PTS subject to appropriate contractual
arrangements.

3) Contractors/subcontractors and Manufacturers/Suppliers under a contract with users
referred to under 1) and 2) which requires that tenders for projects, materials supplied or
- generally - work performed on behalf of the said users comply with the relevant
standards.

Subject to any particular terms and conditions as may be set forth in specific agreements with users,
PETRONAS disclaims any liability of whatsoever nature for any damage (including injury or death)
suffered by any company or person whomsoever as a result of or in connection with the use,
application or implementation of any PTS, combination of PTS or any part thereof. The benefit of this
disclaimer shall inure in all respects to PETRONAS and/or any company affiliated to PETRONAS
that may issue PTS or require the use of PTS.

Without prejudice to any specific terms in respect of confidentiality under relevant contractual
arrangements, PTS shall not, without the prior written consent of PETRONAS, be disclosed by users
to any company or person whomsoever and the PTS shall be used exclusively for the purpose they
have been provided to the user. They shall be returned after use, including any copies, which shall
only be made by users with the express prior written consent of PETRONAS. The copyright of PTS
vests in PETRONAS. Users shall arrange for PTS to be held in safe custody and PETRONAS may
at any time require information satisfactory to PETRONAS in order to ascertain how users
implement this requirement.
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FOREWORD

Excessive fatigue can have significant adverse outcomes for performance, health and well-being.
Fatigue impairs our performance and, particularly in safety critical industries, like the Oil and Gas
Industry, can contribute to serious accidents. Excessive fatigue affects millions of people around the
world, and costs billions of dollars per year in medical expenses, accidents, injuries and lost
productivity.

This guideline outlines the signs of fatigue and the management of fatigue in the work place. Sleep
and the body clock are discussed and the health and safety consequences of shift work and the best
practices in designing shift work are explained. The different shift schedules and work sets in
PETRONAS are examined and hours of service limit outlined. Fatigue mitigation is addressed in
detail through the Fatigue Management Plan.

This guideline on Management of Fatigue in the Workplace (“Guideline”) serves as guidance to
understand, recognize and manage fatigue in the work place.

Group HSE Division
PETRONAS
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1.0 INTRODUCTION

1.1 OBJECTIVE

This Guideline is intended to provide understanding on issues related to fatigue and guidelines on
prevention, management and mitigation of fatigue in the workplace.

1.2 SCOPE

This Guideline outlines:

e The health and safety risks posed by fatigue

Background information on sleep and the body clock

The main causes of fatigue and provides strategies for managing the causes
Hours of service limit for work groups in petronas

Fatigue mitigation addressed through the fatigue management plan

1.3 APPLICABILITY

All requirements established in this Guideline shall be applicable to all employees of PETRONAS in
Domestic and International Operations.

In locations where local statutory requirements are more stringent, the more stringent requirements
shall take precedence.

In locations where the local law prohibits any of the requirements stated in this Guideline, the local
law shall take precedence.

1.4 RESPONSIBILITY

Principal Occupational Health/Health Adviser, GHSED shall be the custodian of this Guideline. He
shall be responsible for periodically reviewing and revising/updating its contents and distributing the
revised/updated documents to relevant end users.

Operating Unit HSE Managers/HSE Focal points shall be responsible for communicating the
requirements set forth in this Guideline and its revisions to the relevant personnel in their respective
Operating Units.

They shall also be responsible, where applicable, for modifying the requirements of this Guideline in
consultation with Principal Occupational Health/ Health Adviser, Group HSE Division, PETRONAS to

suit local statutory requirements and Operational Unit needs.

All employees shall adhere to the requirements of the Guideline.

1.5 REVIEW OF DOCUMENT
This Guideline shall be reviewed every 5 years or as and when deemed necessary. All queries,

interpretations, clarifications and proposed amendments shall be addressed in the first instance to
the custodian of this Guideline
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1.6 LANGUAGE

In this Guideline, the acronym PETRONAS and the term Company are used interchangeably and
refer to PETRONAS Group of Companies. Additionally, the use of the following terms shall carry the
following meaning:

SHALL - Mandatory action required. Deviation requires PETRONAS Management’s
approval

SHOULD - Preferred action. Deviation requires Operating Unit Management’s approval

MAY - Recommended action

1.7 DEFINITIONS AND ABBREVIATIONS

Cognitive
Pertaining to mental process of perception, memory, judgment, and reasoning.

Work Sets
Consecutive shifts with a minimum of 36 hours off before starting another work set.

Holdovers

A periodic, occasional extended shift, where employees are at work beyond their regular shift to
participate in training, safety meetings and the like. This does not include time needed for normal
shift handover

Sleep debt
Cumulative sleep loss or lost sleep over repeated days accumulates a sleep debt

Shift work

An organization of work where workers succeed each other at the same workplace while performing
similar operations at different times of the day thus allowing longer hours of operation than feasible
for a single worker.

Extended shift

Time an employee is assigned to work that extends outside the regularly scheduled shift hours and
into other shifts
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