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PREFACE
PETRONAS Technical Standards (PTS) publications reflect the views, at the time of publication, of
PETRONAS Group of Companies.

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'
Group of Companies 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 standardisation.

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 authorised 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

Ergonomics offers an opportunity to improve the business by using techniques which break
down the traditional barrier between human skills and machines. It is a process which
effectively harnesses the skills of the workforce, thereby increasing the safety, motivation
and satisfaction of employees as well as improving performance.

The strategy outlined in this document was initiated in response to the growing need to
optimise performance and increase the satisfaction of our staff. Ergonomics affects every
person in the business, from seismic line operations staff and control-panel operators in
refineries to office workers -everybody appreciates and has the right to a well designed work
environment which enables them to achieve their maximum potential.

This document presents a concept, strategy and implementation plan for use by OPU/JV. It
also encourages them to develop their own ergonomics, strategies, and is targeted at line
managers and HSE staff. The resources and action plan will be different within the different
business organisations. In order to obtain its own overall strategy, each OPU/JV will
therefore complete its own plan and assign associated levels of commitment. An OPU/JV
should in turn determine its estimated completion time for each action point. Advice from
Corporate HSES is available on request to support OPU/JV in the implementation of the
strategies described in this document.

The challenge for an OPU/JV is to take an ergonomics approach in the design of projects and

in operations. The reward is to be the most cost-efficient and productive in our industry
while maximising worker safety, motivation and job satisfaction.
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1. WHAT IS ERGONOMICS?

Ergonomics is defined as:

'A multidisciplinary field of science, and its application, which considers the
integrated knowledge of human capabilities, limitations and needs in the
interaction between humans, technology and the working environment for the
design of work systems, workplaces and products.'

The benefits are measured in terms of system effectiveness and reliability, fewer
incidents and reduction of lifecycle costs.

In this definition, the term 'system' refers to the combination and synthesis of
humans, technology and environment to achieve a goal.

Ergonomics has existed as a profession for over 50 years, helping people to succeed
in their jobs by means such as

¢ reducing human error in system performance

The sign is positioned below the driver's optimal range of vision, and on the sign
itself, the trucks direction is incompatible with the direction of the arrow.

e reducing hazards to individuals in the work environment

Extended piping in the walkway could cause injury.
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