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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 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, it is expected of 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 owner.

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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1 INTRODUCTION
11 OBJECTIVE

The objective of this document is to provide a standard guideline for the design,
implementation, testing, commissioning and maintenance for Compressor Antisurge Control
Systems. It is intended for use by PETRONAS and Vendor while developing and also during
the operation and maintenance of the system.

1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS

Unless otherwise authorised by PETRONAS, the distribution of this document is confined to
companies forming part of or managed by PETRONAS, and to Contractors and
Manufacturers/Suppliers nominated by them.

This PTS is intended for use in oil refineries, gas plants, chemical plants and, where
applicable, in exploration and production facilities and supply/marketing installations. If
national and/or local regulations exist in which some of the requirements may be more
stringent than in this PTS, the Contractor shall determine by careful scrutiny which of the
requirements are the more stringent and which combination of requirements will be
acceptable as regards safety, environmental, economic and legal aspects. In all cases the
Contractor shall inform the Principal of any deviation from the requirements of this PTS which
is considered to be necessary in order to comply with national and/or local regulations. The
Principal may then negotiate with the authorities concerned with the object of obtaining
agreement to follow this PTS as closely as possible.

1.3 DEFINITIONS

1.3.1 General Definitions
The Contractor is the party which carries out all or part of the design, engineering,
procurement, construction, commissioning or management of a project or operation of a

facility. The Principal may undertake all or part of the duties of the Contractor.

The Manufacturer/Supplier/Vendor is the party which manufactures or supplies equipment
and services to perform the duties specified by the Contractor.

The Principal is the party which initiates the project and ultimately pays for its design and
construction. The Principal will generally specify the technical requirements. The Principal
may also include an agent or consultant authorised to act for, and on behalf of, the Principal.
The word “shall” indicates a requirement.

The word “should” indicates a recommendation.

1.3.2 Abbreviations

DCS Distributed Control System
ASC Antisurge Controls

AS Antisurge

ECA Equipment Criticality Analysis
IPF Instrumented Protective System

HAZOP Hazard and Operability Studies
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HMI Human Machine Interface
FAT Factory Acceptance Test
SIT Systems Integration Test
SAT Site Acceptance Test

1.4 BACKGROUND
1.4.1 Scope of Coverage

This document covers antisurge control on aerodynamic compressors (centrifugal and axial
compressors). In addition, it covers both single and multi-stage compressor configurations
with either fixed or variable speed drivers.

1.4.2 Antisurge Controls

The objective of the antisurge control is to prevent a machine from approaching its surge
region. Surge is defined as the point in the compressor operating map where the machine
loses its forward flow and head, resulting in a cyclic flow reversal. The event is cyclical, rapid
and detrimental to the machine’s performance and integrity. The cycle speed is directly
dependant on volumes within the downstream pipes, the compressor itself and its operating
point. The cycle speeds are typically less than a second.

Due to its inherent robust design, centrifugal compressors are less susceptible to surge
damage as compared to axial compressors. Additional precautions are mandated for the
design of surge controls around axial compressors.

The antisurge control shall be designed to provide optimum efficiency and stability of the
compressor throughout its operating envelope while safeguarding the compressor from
surge.

1.4.3 Phases of Development of Antisurge Control Systems
This document covers four distinct phases of the development:

1. Design
e Covering elements of measuring instruments, controllers, final control element,
control schemes (including performance, decoupling, limiting and other types of
controls), compressor curves, speed of response, user interfaces, alarm and trip
configuration, failure handling, power supply

2. Implementation
e Covering instrument installation guidelines, interfacing with other systems and
sub-systems

3. Testing and Commissioning
e Covering factory acceptance testing (FAT), systems integration test (SIT), site
acceptance testing (SAT) and compressor surge testing and tuning

4. Maintenance
e Covering spares, training and recommended proactive preventive maintenance
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