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PREFACE

DEP (Design and Engineering Practice) publications reflect the views, at the time of publication, of Shell Global Solutions
International B.V. (Shell GSI) and, in some cases, of other Shell Companies.

These views are based on the experience acquired during involvement with the design, construction, operation and
maintenance of processing units and facilities. Where deemed appropriate DEPs are based on, or reference international,
regional, national and industry standards.

The objective is to set the standard for good design and engineering practice to be applied by Shell companies in oil and
gas production, oil refining, gas handling, gasification, chemical processing, or any other such facility, and thereby to help
achieve maximum technical and economic benefit from standardization.

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

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

The right to obtain and to use DEPs is restricted, and is typically granted by Shell GSI (and in some cases by other Shell
Companies) under a Service Agreement or a License Agreement. This right is granted primarily to Shell companies and
other companies receiving technical advice and services from Shell GSI or another Shell Company. Consequently, three
categories of users of DEPs can be distinguished:

1) Operating Units having a Service Agreement with Shell GSI or another Shell Company. The use of DEPs by these
Operating Units is subject in all respects to the terms and conditions of the relevant Service Agreement.

2) Other parties who are authorised to use DEPSs subject to appropriate contractual arrangements (whether as part of
a Service Agreement or otherwise).

3) Contractors/subcontractors and Manufacturers/Suppliers under a contract with users referred to under 1) or 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, Shell GSI 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 DEP, combination of DEPs
or any part thereof, even if it is wholly or partly caused by negligence on the part of Shell GSI or other Shell Company. The
benefit of this disclaimer shall inure in all respects to Shell GSI and/or any Shell Company, or companies affiliated to these
companies, that may issue DEPs or advise or require the use of DEPs.

Without prejudice to any specific terms in respect of confidentiality under relevant contractual arrangements, DEPs shall
not, without the prior written consent of Shell GSI, be disclosed by users to any company or person whomsoever and the
DEPs shall be used exclusively for the purpose for which 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 Shell GSI. The
copyright of DEPs vests in Shell Group of companies. Users shall arrange for DEPs to be held in safe custody and Shell
GSI may at any time require information satisfactory to them in order to ascertain how users implement this requirement.

All administrative queries should be directed to the DEP Administrator in Shell GSI.

Documents

Document Sharing Hub

Full document details: SHELL 80.45.11.12 0


http://www.avadocuments.com/doc/shell-80-45-11-12-0
http://www.avadocuments.com/doc/shell-80-45-11-12-0

DEP 80.45.11.12-Gen.

February 2011
Page 3
TABLE OF CONTENTS
PART | INTRODUGCTION ..eveveeeeeeeeee ettt ettt et et es et et et et et et et et ee et es et et eseseeeeeeeeeeeeeeeeeeeeesenenes 4
1.1 SCOPE .ttt ettt ettt ettt et ettt ettt ettt 4
1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS ........ 4
1.3 DEFINITIONS ..ottt ettt ettt et et et et et et et et et et et eeee et e e es e s eseeeeeeeeeeeeeeeeneeeee e e eeeenenesenenes 4
1.4 CROSS-REFERENCES .....cvvitteteeeeeeeeee ettt ettt et et et et et et et eteeesee et et es e e e eseseee e eeeeeeene 5
1.5 SUMMARY OF MAIN CHANGES .......oututttetetet oot etet oot eteeeeee et 5
1.6 COMMENTS ON THIS DEP ...ttt ettt ettt ettt ettt ettt e et es sttt 5
1.7 DUAL UNITS ettt ettt et et ettt et e et et et et et et e e e e e e ee e eeseeeeeee e e e e e eeeee s s eenenenenenenes 5
PART II GENERAL .ttt ettt ettt ettt et et et et et et et et et et et et et et et et ettt 6
PART Il AMENDMENTS/SUPPLEMENTS TO ISO 25457 ....c.ouiieieeeeeeeeeeeeeeeeeeeeeeeeeeseeeesenenens 7
0. INTRODUGCTION ...vveveeeeeeeeeeeeeeee ettt et et et et et et et ee et et et et eeeeeseseseeeeeeeeneeeneeeseenesenenenenens 7
1. SCOPE .ttt ettt et ettt ettt ettt ettt 7
4. DESIGN .ottt ettt e e et et et et et et et et et et et e e e e e e et et et et e e e e e enenenenes 7
41 INTRODUGCTION ...vveveeeeeeeeeeeeeeee ettt et et et et et et et ee et et et et eeeeeseseseeeeeeeeneeeneeeseenesenenenenens 7
4.4 TYPES OF FLARES ...ttt ettt ettt ettt e e eee st et et et es et et et e eteeeeeeeens 7
45 FLARE BURNERS .....cotutttetetetet et oot e oot et et et et ee et e et seeses s eeeeee et eeeee s e e e s sesenenenenesenns 8
4.6 MECHANICAL DESIGN .....cottteteeeteeeeeeeeeee et eeee e s s eeeee st ee et esenenenenens 8
4.7 PILOTS oottt ettt ettt ettt et et et et et et et et et et et et et et et et et et eeee e e e et e e e e e e e e e e e e e enenenes 8
4.8 PILOT IGNITION SYSTEMS ..ottt e s eeeeee e s e enenenanes 10
4.9 PILOT FLAME DETECTION ... ettt eeeeeeeeeeeeeeeeeeeee e e seeeeeee e ee e eeeeeeeesenenenesenanaes 11
4.10 PIPING .ottt et ettt et et et et et et et et et et ee e e e e ee et ee e eeeeeeeee e e e e e e s e enenenenes 12
5. MECHANICAL DETAILS — ELEVATED FLARES.....ctitieteteteeeteeeeeteeeeeeeeeeenens 13
5.1 MECHANICAL DESIGN — DESIGN LOADS ....vtuieteeeteeeeeeeeeeeeeeeeeeeet et eeeeeeeeeeeeeeaeeen 13
5.2 DESIGN DETAILS .ottt ettt eeeeeeeee et ee et s e s eeeeee e eee e ee e e nenenenenenanaes 14
5.3 MATERIALS OF CONSTRUCTION ...t tttttteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeenenenesesesenenenanens 14
5.4 WELDING ...ttt ettt ettt ettt et ettt ee ettt et e e e e et et et ee et et et et et et ee et et et eeeeeeeeas 15
5.5 INSPECTION .ttt ettt eeeeee ettt et et et es et et et et et et et ee et eseseeeseeeeeeeeseneee s eeeenesenenaes 15
5.8 AIRCRAFT WARNING LIGHTING. .. .cvcviveteteeeeeeeeeeeeee e eeeeseeet et et eeeseseeeeeseeeeeeaeaeseseenenn, 15
5.9 PLATFORMS AND LADDERS ....o.vtetetetet ettt e e eseneeenenetenenenenenaes 15
5.10 DERRICK STRUCTURE ...t teteteteteeeeeeeeeeteeeeeee et e e e eseeeee st st enenenans 15
6. MECHANICAL DETAILS — ENCLOSED-FLAME FLARE ....oovoveveeeeeeeeeeeeeennn 16
6.4 PILOTS ettt ettt ettt et et e e et et et et et et et et e e e e e ee e e e e e ee e e e e e s eenenenanes 16
7. INSTRUMENTATION ..ottt ettt et et et et et et et et eeeeeeeeeeeees s eeeeeeeeeeeesnnesenesenesenenaes 16
8. ELECTRICAL .ottt ettt ettt et et e et et et et et ettt e et eees et eeeee e e e e e e e e seneeenenenenes 16
9. NOISE LIMITS c.eeteeteteeeeeee oottt et et et et et et et et et et et et eeeeeees e es e eeeeeeeeeeeee e ee e e senesenesenenaes 16
10. DOCUMENTATION REQUIREMENTS ....vvtteeeeeeeeeetet et eeeeeee s s eeeeeesenenesee e 17
10.1 PROPOSALS ..ottt ettt ettt ettt et et et et et e et et et ettt et e ee et e ee e e et enenerenenees 17
10.2 APPROVAL INFORMATION ..ottt e e s ee et et en et et eses et eseseeeeeeseseseeeeens 17
10.3 FINAL RECORDS .....oovtutttetetet oot eteteeeeeteteee et et et e eees et eeeeee e ee e s e eeee st esenesenenaes 18
11. REFERENGCES ...ttt ettt ettt ettt et et ee et et e s e e seeeee e e e en e e s s esenenenanees 19
Documents

Document Sharing Hub

Full document details: SHELL 80.45.11.12 0


http://www.avadocuments.com/doc/shell-80-45-11-12-0
http://www.avadocuments.com/doc/shell-80-45-11-12-0

DEP 80.45.11.12-Gen.
February 2011
Page 4

PART | INTRODUCTION

11 SCOPE

This new DEP specifies requirements and provides guidance for the selection, design,
specification, operation and maintenance of flares and related combustion and mechanical
components used in pressure-relieving and vapour-depressurizing systems.

This DEP is based on 1SO 25457:2008 / APl Standard 537, Second Edition. Part Il of this
DEP amends, supplements and deletes various clauses of I1SO 25457:2008 / API
Standard 537, Second Edition.

NOTE: ISO 25457:2008 is identical to API Standard 537, Second Edition, December 2008. Further references
in this technical specification will simply be stated as ISO 25457.

Part 11l follows the clause numbering of ISO 25457 for easy reference. All clauses of
ISO 25457:2008 not modified by this DEP shall remain valid as written.

ISO 25457:2008 Annex E is intended to be used to communicate, record and update
design specification information and serve as permanent record at the end of any new
project work.

This DEP contains mandatory requirements to mitigate process safety risks in accordance
with Design Engineering Manual DEM 1 — Application of Technical Standards.

1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS

Unless otherwise authorised by Shell GSI, the distribution of this DEP is confined to Shell
companies and, where necessary, to Contractors and Manufacturers/Suppliers nhominated
by them. Any authorised access to DEPs does not for that reason constitute an
authorization to any documents, data or information to which the DEPs may refer.

This DEP is intended for use in facilities related to oil and gas production, gas handling, oil
refining, chemical processing, gasification, distribution and supply/marketing. This DEP
may also be applied in other similar facilities.

When DEPs are applied, a Management of Change (MOC) process should be
implemented,; this is of particular importance when existing facilities are to be modified.

If national and/or local regulations exist in which some of the requirements could be more
stringent than in this DEP, the Contractor shall determine by careful scrutiny which of the
requirements are the more stringent and which combination of requirements will be
acceptable with regards to the safety, environmental, economic and legal aspects. In all
cases the Contractor shall inform the Principal of any deviation from the requirements of
this DEP 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, the objective
being to obtain agreement to follow this DEP as closely as possible.

1.3 DEFINITIONS

1.3.1 General definitions

The Contractor is the party that 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 is the party that manufactures or supplies equipment and
services to perform the duties specified by the Contractor.

The Principal is the party that initiates the project and ultimately pays for it. 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 capitalised term SHALL [PS] indicates a process safety requirement.

The word should indicates a recommendation.
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1.3.2 Specific definitions
Design Class is a categorization defining fit-for-purpose facilities developed through Value

Improvement Processes (VIPs) during a project Front End Development
(FED) phase.

Delegated is a person who has received delegated authority to approve Derogations
Technical from the Process Safety requirements from the Head of Shell P&T.
Authority

Derogation is an authorised variance or exemption from a Process Safety requirement,

with specified conditions.

BDEP Basic Design Engineering Package
DCS Distributed Control System

EP Exploration and Production

FFG Flame Front Generator

PLC Programmable Logic Controller
RAM Risk Assessment Matrix

SCFH Standard Cubic Feet per Hour

Wobbe Index  An Index which measures the combustion value of a fuel and
interchangeability of fuels where Wobbe Index = gross heating value
divided by the square root of the specific gravity of the fuel (relative to air)

14 CROSS-REFERENCES
Where cross-references to other parts of this DEP are made, the referenced section
number is shown in brackets. Other documents referenced by this DEP are listed in (11).
15 SUMMARY OF MAIN CHANGES
This is a new DEP.

1.6 COMMENTS ON THIS DEP

Comments on this DEP may be sent to the Administrator at standards@shell.com, using
the DEP Feedback Form. The DEP Feedback Form can be found on the main page of
“DEPs on the Web", available through the Global Technical Standards web portal
http://sww.shell.com/standards and on the main page of the DEPs DVD-ROM.

1.7 DUAL UNITS

Amended per
Circular 01/12
Dual units have been incorporated throughout this DEP.

This DEP contains both the International System (SI) units, as well as the corresponding
US Customary (USC) units, which are given following the SI units in brackets. When
agreed by the Principal, the indicated USC values/units may be used.
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PART Il GENERAL

Part Il of this DEP is written as amendments and supplements to ISO 25457:2008.
Wherever reference is made to 1ISO 25457, it shall be understood to mean ISO 25457 as
amended/supplemented by this DEP.

For ease of reference, the clause numbering of ISO 25457 has been used throughout
Part 11l of this DEP. Where the clauses in ISO 25457 are unnumbered, they are considered
to be identified numerically in sequence, i.e. 1, 2, 3 etc.

Clauses in ISO 25457, which are not mentioned in this DEP, shall remain valid as written.
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