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I.S. EN ISO 16904:2016 is the adopted Irish version of the European Document EN ISO 16904:2016, Petroleum
and natural gas industries - Design and testing of LNG marine transfer arms for conventional onshore
terminals (ISO 16904:2016)

This document does not purport to include all the necessary provisions of a contract. Users are responsible
for its correct application.
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European foreword 

This document (EN ISO 16904:2016) has been prepared by Technical Committee ISO/TC 67 “Materials, 
equipment and offshore structures for petroleum, petrochemical and natural gas industries” in 
collaboration with Technical Committee CEN/TC 282 “Installation and equipment for LNG” the 
secretariat of which is held by AFNOR. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by September 2016, and conflicting national standards 
shall be withdrawn at the latest by September 2016. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent 
rights. 

This document supersedes EN 1474-1:2008. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, 
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 16904:2016 has been approved by CEN as EN ISO 16904:2016 without any modification. 

 

 

I.S. EN ISO 16904:2016
This is a free page sample. Access the full version online.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page is intentionally left blank 

This is a free page sample. Access the full version online.



© ISO 2016

Petroleum and natural gas 
industries — Design and testing 
of LNG marine transfer arms for 
conventional onshore terminals
Industries du pétrole et du gaz naturel — Conception et essais des 
bras de transfert de GNL sur des terminaux terrestres conventionnels

INTERNATIONAL 
STANDARD

ISO
16904

First edition
2016-02-15

Reference number
ISO 16904:2016(E)

I.S. EN ISO 16904:2016
This is a free page sample. Access the full version online.



﻿

ISO 16904:2016(E)
﻿

ii� © ISO 2016 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2016, Published in Switzerland
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form 
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior 
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of 
the requester.

ISO copyright office
Ch. de Blandonnet 8 • CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11
Fax +41 22 749 09 47
copyright@iso.org
www.iso.org

I.S. EN ISO 16904:2016
This is a free page sample. Access the full version online.



﻿

ISO 16904:2016(E)
﻿

Foreword.........................................................................................................................................................................................................................................vi
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 2
4	 Abbreviated terms............................................................................................................................................................................................... 9
5	 Design of the arms............................................................................................................................................................................................10

5.1	 Definition of the length and the configuration of the arms, arms description..............................10
5.1.1	 General................................................................................................................................................................................... 10
5.1.2	 Balancing.............................................................................................................................................................................. 10
5.1.3	 Arms dimensions and clearances.................................................................................................................... 11

5.2	 Design basis............................................................................................................................................................................................. 11
5.2.1	 Product line diameter and product data...................................................................................................11
5.2.2	 Material and grades.....................................................................................................................................................11
5.2.3	 Stress analysis..................................................................................................................................................................12

5.3	 Swivel joints............................................................................................................................................................................................. 15
5.3.1	 General................................................................................................................................................................................... 15
5.3.2	 Product sealing arrangement............................................................................................................................. 16
5.3.3	 Bearing system................................................................................................................................................................16
5.3.4	 External sealing arrangement............................................................................................................................ 16
5.3.5	 Design...................................................................................................................................................................................... 16

5.4	 Structural bearings............................................................................................................................................................................ 17
5.4.1	 Design...................................................................................................................................................................................... 17
5.4.2	 Protection of structural bearings.................................................................................................................... 18
5.4.3	 Grease sampling point..............................................................................................................................................18

5.5	 Accessories............................................................................................................................................................................................... 18
5.5.1	 Adjustable support (jack)...................................................................................................................................... 18
5.5.2	 Nitrogen injection line..............................................................................................................................................18
5.5.3	 Stowing locking device.............................................................................................................................................18
5.5.4	 Ladders and platforms..............................................................................................................................................19
5.5.5	 Vapour recovery lines................................................................................................................................................19
5.5.6	 Liquid nitrogen line.....................................................................................................................................................19
5.5.7	 Thermal insulation.......................................................................................................................................................19
5.5.8	 Ice fall protection...........................................................................................................................................................19

5.6	 Pipework and fitting......................................................................................................................................................................... 19
5.6.1	 Process connections....................................................................................................................................................19
5.6.2	 Drain connection...........................................................................................................................................................19
5.6.3	 Plugged connection.....................................................................................................................................................20
5.6.4	 Valve.......................................................................................................................................................................................... 20
5.6.5	 Connection flange.........................................................................................................................................................20
5.6.6	 Gasket...................................................................................................................................................................................... 20

5.7	 Welding........................................................................................................................................................................................................ 20
5.8	 Corrosion protection and embrittlement protection...........................................................................................20

5.8.1	 Corrosion protection..................................................................................................................................................20
5.8.2	 Embrittlement protection...................................................................................................................................... 20

5.9	 Maintenance............................................................................................................................................................................................ 21
6	 Safety systems.......................................................................................................................................................................................................21

6.1	 General......................................................................................................................................................................................................... 21
6.2	 Two stage alarm and shutdown system.......................................................................................................................... 22

6.2.1	 First stage............................................................................................................................................................................. 22
6.2.2	 Second stage......................................................................................................................................................................22

6.3	 Monitoring and alarm systems............................................................................................................................................... 22
6.3.1	 Alarm envelopes.............................................................................................................................................................22

© ISO 2016 – All rights reserved� iii

Contents� Page

I.S. EN ISO 16904:2016
This is a free page sample. Access the full version online.



﻿

ISO 16904:2016(E)
﻿

6.3.2	 Arm positioning alarms system........................................................................................................................ 22
6.3.3	 Arm constant position monitoring system (CPMS).........................................................................23
6.3.4	 Pressure and hydraulic level alarm...............................................................................................................23

6.4	 ERS................................................................................................................................................................................................................... 23
6.4.1	 General................................................................................................................................................................................... 23
6.4.2	 Design of ERS....................................................................................................................................................................23
6.4.3	 Safety devices on ERS................................................................................................................................................24

6.5	 Safety devices......................................................................................................................................................................................... 24
6.5.1	 Fire safety requirements......................................................................................................................................... 24
6.5.2	 Electrical safety requirements........................................................................................................................... 25
6.5.3	 Failure of electrical power supply..................................................................................................................25
6.5.4	 Stray current protectors.......................................................................................................................................... 26
6.5.5	 Bonding.................................................................................................................................................................................. 26

7	 Connection with the ship...........................................................................................................................................................................26
7.1	 General......................................................................................................................................................................................................... 26
7.2	 Design of QCDC..................................................................................................................................................................................... 26
7.3	 QCDC system........................................................................................................................................................................................... 27
7.4	 Flange cover............................................................................................................................................................................................ 27

8	 Hydraulic and electric control systems.......................................................................................................................................28
8.1	 General......................................................................................................................................................................................................... 28
8.2	 Arms operations.................................................................................................................................................................................. 28
8.3	 Hydraulic components................................................................................................................................................................... 29
8.4	 Electric components......................................................................................................................................................................... 30
8.5	 Testing of control systems........................................................................................................................................................... 30
8.6	 Remote control...................................................................................................................................................................................... 30
8.7	 Transfer arms jetty control console.................................................................................................................................... 30

9	 Inspection and tests........................................................................................................................................................................................31
9.1	 General......................................................................................................................................................................................................... 31
9.2	 Prototype test......................................................................................................................................................................................... 31

9.2.1	 General................................................................................................................................................................................... 31
9.2.2	 Swivel joint.......................................................................................................................................................................... 31
9.2.3	 ERS.............................................................................................................................................................................................34
9.2.4	 QCDC......................................................................................................................................................................................... 35

9.3	 Manufacturing inspection and tests................................................................................................................................... 37
9.3.1	 General................................................................................................................................................................................... 37
9.3.2	 Materials............................................................................................................................................................................... 37
9.3.3	 Welding.................................................................................................................................................................................. 37
9.3.4	 Non-destructive test...................................................................................................................................................37
9.3.5	 Dimensional inspection........................................................................................................................................... 37
9.3.6	 Pressure test......................................................................................................................................................................37
9.3.7	 ERS.............................................................................................................................................................................................38
9.3.8	 QCDC......................................................................................................................................................................................... 38
9.3.9	 Insulating flange (stray current protector).............................................................................................39
9.3.10	 Hydraulic circuit test..................................................................................................................................................39

9.4	 Factory acceptance tests............................................................................................................................................................... 39
9.5	 Site acceptance tests........................................................................................................................................................................ 40

9.5.1	 General................................................................................................................................................................................... 40
9.5.2	 Transfer arm assembly.............................................................................................................................................41
9.5.3	 Hydraulic circuit.............................................................................................................................................................42

10	 Quality assurance and control.............................................................................................................................................................42
10.1	 Quality system....................................................................................................................................................................................... 42
10.2	 Quality plan.............................................................................................................................................................................................. 42

11	 Required documentation...........................................................................................................................................................................43
Annex A (informative) Design data sheets...................................................................................................................................................44
Annex B (informative) Reference table and figures............................................................................................................................58

iv� © ISO 2016 – All rights reserved

I.S. EN ISO 16904:2016
This is a free page sample. Access the full version online.



﻿

ISO 16904:2016(E)
﻿

Annex C (informative) Documentation requirements.....................................................................................................................62
Bibliography..............................................................................................................................................................................................................................67

© ISO 2016 – All rights reserved� v

I.S. EN ISO 16904:2016
This is a free page sample. Access the full version online.



﻿

ISO 16904:2016(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1.  In particular the different approval criteria needed for the 
different types of ISO documents should be noted.  This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.  Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical 
Barriers to Trade (TBT) see the following URL:  Foreword - Supplementary information

The committee responsible for this document is ISO/TC 67, Materials, equipment and offshore structures 
for petroleum, petrochemical and natural gas industries.
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INTERNATIONAL STANDARD� ISO 16904:2016(E)

Petroleum and natural gas industries — Design and 
testing of LNG marine transfer arms for conventional 
onshore terminals

1	 Scope

This International Standard specifies the design, minimum safety requirements and inspection 
and testing procedures for liquefied natural gas (LNG) marine transfer arms intended for use on 
conventional onshore LNG terminals, handling LNG carriers engaged in international trade. It can 
provide guidance for offshore and coastal operations. It also covers the minimum requirements for safe 
LNG transfer between ship and shore.

Although the requirements for power/control systems are covered, this International Standard does 
not include all the details for the design and fabrication of standard parts and fittings associated with 
transfer arms.

This International Standard is supplementary to local or national standards and regulations and is 
additional to the requirements of ISO 28460.

This International Standard needs not be applied to existing facilities.

2	 Normative references

The following referenced documents, in whole or in part, are normatively referenced in this document 
and are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 3452‑1, Non-destructive testing — Penetrant testing — Part 1: General principles

ISO 4406, Hydraulic fluid power — Fluids — Method for coding the level of contamination by solid particles

ISO 9934‑1, Non-destructive testing — Magnetic particle testing — Part1: General principles

ISO 10474:2013, Steel and steel products — Inspection documents

ISO 10497, Testing of valves — Fire type-testing requirements

ISO  17636‑1, Non-destructive testing of welds  — Radiographic testing  — Part  1: X- and gamma-ray 
techniques with film

ISO  17636‑2, Non-destructive testing of welds  — Radiographic testing  — Part  2: X- and gamma-ray 
techniques with digital detectors

ISO 28460:2010, Petroleum and natural gas industries — Installation and equipment for liquefied natural 
gas — Ship-to-shore interface and port operations

IEC 60034‑5, Rotating electrical machines — Part 5: Degrees of protection provided by the integral design 
of rotating electrical machines (IP code) — Classification

IEC 60079‑0, Explosive atmospheres — Part 0: Equipment — General requirements

IEC 60079‑1, Explosive atmospheres — Part 1: Equipment protection by flameproof enclosures “d”

IEC 60079‑2, Explosive atmospheres — Part 2: Equipment protection by pressurized enclosures “p”

IEC 60079‑5, Explosive atmospheres — Part 5: Equipment protection by powder filling “q”
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