
Third edition

Guidelines for the design, installation and management of 
small bore tubing assemblies



GUIDELINES FOR THE DESIGN, INSTALLATION AND MANAGEMENT OF  
SMALL BORE TUBING ASSEMBLIES

3rd edition

April 2024

Published by
Energy Institute, London

The Energy Institute is a professional membership body incorporated by Royal Charter 2003 
Registered charity number 1097899



The Energy Institute (EI) is the chartered professional membership body for the energy industry, supporting over 23 000 individuals 
working in or studying energy and 200 energy companies worldwide. The EI provides learning and networking opportunities to support 
professional development, as well as professional recognition and technical and scientific knowledge resources on energy in all its forms 
and applications.

The EI’s purpose is to develop and disseminate knowledge, skills and good practice towards a safe, secure and sustainable energy system. 
In fulfilling this mission, the EI addresses the depth and breadth of the energy sector, from fuels and fuels distribution to health and safety, 
sustainability and the environment. It also informs policy by providing a platform for debate and scientifically-sound information on energy 
issues. 

The EI is licensed by: 
 − the Engineering Council to award Chartered, Incorporated and Engineering Technician status, and
 − the Society for the Environment to award Chartered Environmentalist status.

It also offers its own Chartered Energy Engineer, Chartered Petroleum Engineer, and Chartered Energy Manager titles.

A registered charity, the EI serves society with independence, professionalism and a wealth of expertise in all energy matters.

This publication has been produced as a result of work carried out within the Technical Team of the EI, funded by the EI’s Technical 
Partners. The EI’s Technical Work Programme provides industry with cost-effective, value-adding knowledge on key current and future 
issues affecting those operating in the energy sector, both in the UK and internationally.

For further information, please visit http://www.energyinst.org

The EI gratefully acknowledges the financial contributions towards the scientific and technical programme from the following companies:

ADNOC Ocean Winds
BAPCO Ørsted
BP Oil UK Ltd Phillips 66
Chevron North Sea Ltd Prax
Chevron Products Company Qatar Petroleum
CNOOC Q8Aviation
Corio Repsol
DCC Energy RWE npower
Drax Group Saudi Aramco
EDF Energy SGS
ENI Shell U.K. Exploration and Production Ltd
Equinor Siemens Gamesa Renewables
Exolum Spirit Energy
ExxonMobil International Ltd SSE
Harbour Energy TAQA
Iberdrola TotalEnergies
Ithaca Energy Uniper
Intertek Valero
Marathon Petroleum Corporation Vattenfall
Neptune Energy Vitol Energy
Neste Woodside
Northland Power World Fuel Services

  
However, it should be noted that the above organisations have not all been directly involved in the development of this publication, nor 
do they necessarily endorse its content.

Copyright © 2024 by the Energy Institute, London.
The Energy Institute is a professional membership body incorporated by Royal Charter 2003.
Registered charity number 1097899, England
All rights reserved

No part of this book may be reproduced by any means, or transmitted or translated into a machine language without the written 
permission of the publisher.

ISBN 978 1 78725 412 1

Published by the Energy Institute

The information contained in this publication is provided for general information purposes only. Whilst the Energy Institute and the 
contributors have applied reasonable care in developing this publication, no representations or warranties, express or implied, are made 
by the Energy Institute or any of the contributors concerning the applicability, suitability, accuracy or completeness of the information 
contained herein and the Energy Institute and the contributors accept no responsibility whatsoever for the use of this information. Neither 
the Energy Institute nor any of the contributors shall be liable in any way for any liability, loss, cost or damage incurred as a result of the 
receipt or use of the information contained herein.

Hard copy and electronic access to EI and IP publications is available via our website, https://publishing.energyinst.org.
Documents can be purchased online as downloadable pdfs or on an annual subscription for single users and companies.
For more information, contact the EI Publications Team.
e: pubs@energyinst.org



GUIDELINES FOR THE DESIGN, INSTALLATION AND MANAGEMENT OF SMALL BORE TUBING ASSEMBLIES

3

CONTENTS

Page

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Acknowledgements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
 1.1 Vulnerability and consequences of releases  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
 1.2 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
 1.3 Application  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
 1.4 Overview of principal changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

2 Management systems  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
 2.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
 2.2 Management policy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
 2.3 Management process  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

3 Performance standards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

4 Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
 4.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
 4.2 Policy, philosophy, engineering standards and specifications  . . . . . . . . . . . . . . . . . . 19
 4.3 Design activities. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
  4.3.1 Initial assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
  4.3.2 Material selection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
  4.3.3 Tubing specification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
  4.3.4 Fittings specification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
  4.3.5 Valve selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
  4.3.6 Identification of static loads  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
  4.3.7 Identification of dynamic loads and vibration  . . . . . . . . . . . . . . . . . . . . . . 25
  4.3.8 Supporting SBT assemblies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
  4.3.9 Selection of clamps/supports for SBT assemblies. . . . . . . . . . . . . . . . . . . . 27
  4.3.10 Trace heating and/or insulation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
  4.3.11 Tools  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
 4.4 Design deliverables  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
 4.5 Checking the design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
 4.6 Close-out and as-building  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

5 Installation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
 5.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
 5.2 Materials handling and stock control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
 5.3 Installing SBT components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
  5.3.1 Initial review. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
  5.3.2 Weld fittings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
  5.3.3 Threaded connectors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
 5.4 Tubing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
  5.4.1 Installation practice  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34



GUIDELINES FOR THE DESIGN, INSTALLATION AND MANAGEMENT OF SMALL BORE TUBING ASSEMBLIES

4

Contents continued

 5.5 Support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
 5.6 Thermal expansion and anti-vibration arrangements  . . . . . . . . . . . . . . . . . . . . . . . . 35
 5.7 Selection and use of thread sealant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
  5.7.1 PTFE tape . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
  5.7.2 Anaerobic sealants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
 5.8 Installation checklist. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
 5.9 Confirmation and close-out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

6 Inspection, repair and maintenance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
 6.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
 6.2 Inspection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
  6.2.1 Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
  6.2.2 Inspection strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
  6.2.3 Inspection planning  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
  6.2.4 Inspection procedures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
  6.2.5 Hidden faults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
  6.2.6 Execution of inspection work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
 6.3 Intervention management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
  6.3.1 Containment failures and/or severe mechanical damage. . . . . . . . . . . . . . 43
  6.3.2 Remedial/corrective operations following inspection. . . . . . . . . . . . . . . . . 43
  6.3.3 Intervention tracking where SBT assemblies need to be disturbed. . . . . . . 45
  6.3.4 Pressure testing after SBT assembly intervention. . . . . . . . . . . . . . . . . . . . 46

Annexes

Annex A Terms and abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
 A.1 Terms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
 A.2 Acronyms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Annex B References and bibliography. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
 B.1 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
 B.2 Internal reports  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

Annex C Competency requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
 C.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
 C.2 Competence assurance and registration . . . . . . . . . . . . . . . . . . . . . . . . . . 54
  C.2.1 Typical content of learning and competency pathways . . . . . . . 54
  C.3 Competencies for differing disciplines  . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
  C.3.1 Designers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
  C.3.2  Installation and construction personnel  

(SBT technician/installer) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
  C.3.3 Maintenance/operators. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
  C.3.4 Inspector  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
 C.4 Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
 C.5 Example competency schemes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
  C.5.1 The ECITB/Step Change in Safety competency scheme  . . . . . . . 57



GUIDELINES FOR THE DESIGN, INSTALLATION AND MANAGEMENT OF SMALL BORE TUBING ASSEMBLIES

5

Contents continued

Annex D Policies relating to design of SBT assemblies. . . . . . . . . . . . . . . . . . . . . . . . . . . 61
 D.1 General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
 D.2 Design philosophy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
 D.3 Policy on control and standardisation of fitting types  . . . . . . . . . . . . . . . . 62
 D.4 Engineering specifications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
 D.5 Management of change procedure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

Annex E Materials selection for SBT assemblies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
 E.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
 E.2 Internal compatibility  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
 E.3 External corrosion considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
 E.4 Alternative alloys  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
 E.5 Jacketed/coated tubing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
 E.6 Materials selection overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Annex F Component selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
 F.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
 F.2 Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
  F.2.1 Temperature consideration. . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
 F.3 Mechanical grip tube fittings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
  F.3.1 Twin ferrule fittings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
  F.3.2 Single ferrule tube fittings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
 F.4 JiC fittings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
 F.5 Vacuum seal fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
 F.6 Welded fittings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
 F.7 O-ring and metal gasket face seal fittings . . . . . . . . . . . . . . . . . . . . . . . . . 78
 F.8 Adapter fittings and port connectors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
 F.9 Thread connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
 F.10 Valves  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Annex G Identification and mitigation of static loads  . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
 G.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
 G.2 High mass point loads  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
 G.3 High static friction (stiction) valves  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
  G.3.1 Identifying high stiction valves  . . . . . . . . . . . . . . . . . . . . . . . . . 85
  G.3.2 Supporting high stiction valves . . . . . . . . . . . . . . . . . . . . . . . . . 86
 G.4 Thermal expansion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
  G.4.1 Identification of thermal and mechanical expansion limits. . . . . 89
  G.4.2 Use of expansion coils for LSD  . . . . . . . . . . . . . . . . . . . . . . . . . 89
  G.4.3 Primary and secondary LSD directions . . . . . . . . . . . . . . . . . . . . 93
  G.4.4 Optimum SBT configurations for LSD  . . . . . . . . . . . . . . . . . . . . 94
  G.4.5 Design criteria for SBT assemblies subject to LSD  . . . . . . . . . . . 98
  G.4.6 Custom tubing configuration worked example . . . . . . . . . . . . 102

Annex H Vibration of SBT assemblies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
 H.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107



GUIDELINES FOR THE DESIGN, INSTALLATION AND MANAGEMENT OF SMALL BORE TUBING ASSEMBLIES

6

Contents continued

 H.2  Pipework-mounted (close-coupled) configurations  
for vibration service  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

  H.2.1  General design principles for pipework-mounted  
configurations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

  H.2.2  Examples of vibration tolerant pipework-mounted  
configurations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

  H.2.3  Examples of vibration intolerant pipework  
mounted SBT configurations. . . . . . . . . . . . . . . . . . . . . . . . . . 109

 H.3 Steelwork-mounted configurations for vibration service . . . . . . . . . . . . . 111
  H.3.1 General design principles  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
  H.3.2  Steelwork-mounted configurations – tubing length  

variations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
 H.4 Vibration assessment of SBT assemblies  . . . . . . . . . . . . . . . . . . . . . . . . . 122
  H.4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
  H.4.2 Basic tubing vibration measurement techniques  . . . . . . . . . . . 122
  H.4.3 SBT vibration acceptance criteria. . . . . . . . . . . . . . . . . . . . . . . 124

Annex I Tubing support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
 I.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
 I.2 Support considerations for pipework-mounted assemblies . . . . . . . . . . . 129
  I.2.1 Operational considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
  I.2.2 Static and dynamic loading considerations  . . . . . . . . . . . . . . . 130
 I.3 Support considerations for steelwork-mounted assemblies . . . . . . . . . . . 130
 I.4 Support spacing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
 I.5 Support placement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132

Annex J Close-coupled instrument arrangements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
 J.1 Advantages and disadvantages  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
 J.2 Design considerations for the close-coupled option  . . . . . . . . . . . . . . . . 133

Annex K Design deliverables  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
 K.1 Main sections. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
 K.2 Information details . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
 K.3 Complexity of drawings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
  K.3.1 Use of standard documentation and drawings  . . . . . . . . . . . . 137
  K.3.2 Use of non-dimensional schematics  . . . . . . . . . . . . . . . . . . . . 137
 K.4 Standard design schematics (hook-ups)  . . . . . . . . . . . . . . . . . . . . . . . . . 138
  K.4.1 Multiple generic installations  . . . . . . . . . . . . . . . . . . . . . . . . . 141
  K.4.2 Use of symbols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

Annex L Designer self-checks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

Annex M  Pressure testing (following SBT assembly intervention)  . . . . . . . . . . . . . . . . 143

Annex N Assembly practice. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145



GUIDELINES FOR THE DESIGN, INSTALLATION AND MANAGEMENT OF SMALL BORE TUBING ASSEMBLIES

7

LIST OF FIGURES AND TABLES
Page

Figures
Figure 1 Example integrity management process. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Figure 2 Appreciation of geometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Figure 3 Examples of tubing identification. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Figure 4 Example installation checklist. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Figure 5  Example of integration of inspections into corporate safety performance  

standards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Figure 6 Example of system prioritisation for inspection of SBT assemblies  . . . . . . . . . . . . . 41
Figure 7 Example inspection and remedial tracking tag . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Figure 8  Example intervention tracking tag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
Figure C.1 Process for management of integrity of SBT assemblies through competency  . . . . 53
Figure C.2 SBT competence route (based on Step Change in Safety/ECITB scheme)  . . . . . . . . 58
Figure G.1 Example LSD tubing arrangement showing features of standard ‘rectoil’ . . . . . . . . 91
Figure G.2  Example correct implementations of SBT design incorporating ‘rectoils’. . . . . . . . . 92
Figure G.3  Example incorrect SBT design incorporating ‘rectoils’. . . . . . . . . . . . . . . . . . . . . . . 93
Figure G.4  Relationship between primary LSD direction and secondary deflection directions . . 94
Figure G.5   SBT configuration for level 1 and level 2  

(< 100mm) LSD (12 mm and ½” OD tubing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
Figure G.6   SBT configuration for level 3 (100 mm ≤ Emax < 150 mm)  

LSD (12 mm and ½” OD tubing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Figure G.7   SBT configuration for level 4 (150 mm ≤ Emax < 200 mm)  

LSD (12 mm and ½” OD tubing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Figure G.8   SBT configuration for level 5 (200 ≤ Emax < 250) LSD  

(12 mm and ½” OD tubing)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
Figure G.9  Plot plan layout and configuration guide for 12mm, 1/2” tubing. . . . . . . . . . . . . 101
Figure G.10  Plot plan configuration guide  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Figure G.11  Two possible solutions for example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
Figure G.12  Plot plan layout and configuration guide for 6 mm and 1/4” SBT assemblies . . . . 104
Figure G.13  Plot plan layout and configuration guide for 10 mm and 3/8” SBT assemblies . . . 105
Figure G.14 Plot plan layout and configuration guide for 12 mm and 1/2” SBT assemblies . . . 106
Figure H.1 Pipework mounted vibration tolerant configuration – Example 1 . . . . . . . . . . . . . 108
Figure H.2 Pipework mounted vibration tolerant configuration – Example 2 . . . . . . . . . . . . . 109
Figure H.3 Pipework mounted vibration tolerant configuration – Example 3 . . . . . . . . . . . . . 109
Figure H.4 Pipework mounted vibration intolerant configuration – Example 1  . . . . . . . . . . . 110
Figure H.5 Pipework mounted vibration intolerant SBT configuration – Example 2  . . . . . . . . 110
Figure H.6 Pipework mounted vibration intolerant configuration – Example . . . . . . . . . . . . . 111
Figure H.7 Optimised arrangement for steelwork-mounted systems . . . . . . . . . . . . . . . . . . . 113
Figure H.8 Minimum length (L) from end of tube to first bend . . . . . . . . . . . . . . . . . . . . . . . 114
Figure H.9  Implementation of optimum tubing arrangement for steelwork-mounted  

SBT assemblies subject to vibration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
Figure H.10  Implementation of optimum tubing arrangement for steelwork-mounted  

SBT assemblies subject to vibration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
Figure H.11  Implementation of optimum tubing arrangement for steelwork-mounted  

SBT assemblies subject to vibration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
Figure H.12  Implementation of optimum tubing arrangement for steelwork-mounted  

SBT assemblies subject to vibration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116




