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Foreword

[SO (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 document should be noted (see www iso org/directives)

ISO draws attention to the possibility that the implementation of this document may involve! the[use of (a)
patent(s).[ ISO takes no position concerning the evidence, validity or applicability of any)claimed patent
rights in fespect thereof. As of the date of publication of this document, ISO had not retceived ngtice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the paténtdatabase ayailable at
www.iso.prg/patents. ISO shall not be held responsible for identifying any or all sueh patent rightd.

Any trad¢ name used in this document is information given for the convenience of users and| does not
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning-6f ISO specific terms and expressions
related tp conformity assessment, as well as information about\ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade{TBT), see www.iso.org/iso/foreword.html.

This dochment was prepared by the European Committee for Standardization (CEN) (as EN 1474-
2:2020+A[:2023) and drafted in accordance with its editerial rules. It was assigned to Technical Committee
ISO/TC 67, Oil and gas industries including lower carbon.energy, Subcommittee SC 9, Production, traisport and
storage fadcilities for cryogenic liquefied gases and adoptéd without modification.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete [listing of these bodies can be found @twww.iso.org/members.html.
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Installation and equipment for liquefied natural gas — Design
and testing of marine transfer systems —

Part 2

Design and testing of transfer hoses
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in EN ISO 7369:2004 and EN IS0 8330:2014
and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

© IS0 2024 - All rights reserved
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nline browsing platform: available at https://www.iso.org/obp

annular space
space between the inner fluid carrying layer and a second layer which can be used for insulation and/or
safety purposes

3.1.2

armour layer
either a braid made of wires (see braid) or strips of metal or plastic used to provide pressure strength and/
or external protection

3.1.3

axial stif
extent to

314

bend stif]
ability of
and temp

3.1.5
bend res
device for

Note 1 to 4
the outer S

3.1.6

bending
ancillary
of the pip

Note 1 to €
passes thr

3.1.7
boil-off g
BOG
natural ey

3.1.8
burst tes

fness
which a hose assembly resists tensile deformation in response to an applied axial force

fness
a flexible pipe to resist deflection when subjected to bending loads at constant tension
brature

[rictor
limiting the bend radius by mechanical means

urface.

stiffener
Conical shaped component, which locally supports the pipe to limit bending stresses and
b to acceptance levels

ntry: Bend stiffeners may be either attachedto an end fitting or a support structure where the fl
bugh the bend stiffener.

AS

faporation from liquefied natural gas due to vaporization

k

test condiicted on a hos€ sample until it failed by internal pressurization

3.19
buoyancy
degree, ta

y
whiéh-the hose assembly has buoyancy capabilities calculated according to 7.3.2.6

3.1.10

pressure

ntry: A bend restrictor typically comprises a series of interloeking metallic or moulded rings, applied over

Curvature

exible pipe

connector
part of the end fitting used to provide a leak-tight structural connection between the end fitting and adjacent

piping
3.1.11

crush test
application of a vertical load through a beam placed laterally across the hose assembly

3.1.12

double-envelope
layer or set of layers effecting the enclosure, and thus the isolation from the environment, of those structures,
systems and components whose failure can lead to an unacceptable release of LNG

© IS0 2024 - All rights reserved
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3.1.13
dynamic
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load

loads to flexible hose assembly or hose assembly configuration which vary in time, or whose deflections or
boundary conditions vary in time, while hose is connected

3.1.14

emergency release system

ERS

system that provides a positive means of quick release of transfer system and safe isolation of LNG carrier
and transfer system

Note 1 to entry: The ERS consists of an emergency release coupling (ERC) and interlocked isolating valves which

automatic

lly close on hoth sides, thereby containing the LNG or vapourin thelines (dry disconnect), and,if

pplicable,

associated

3.1.15
end term
mechanic
different
flexible h

3.1.16
end fittin
assembly

3.1.17
emergen
ERC
device to
emergeng

3.1.18

fatigue liEe
cycles of a specified character that a given specimen sustains before failure of a specified nature

number o
occurs

3.1.19
hose ass¢
hose and

3.1.20
impact te
test for dg

3.1.21
leak dete
system ak

3.1.22

control system.

ination

al device which forms the transition between the flexible pipe body and.thé connect
pipe layers are terminated in the end fitting in such a way as to transfer the load bet
bse assembly and the connector

g
of connector and end termination

Ly release coupler

y measure

tmbly
ts fittings

st
termining the ilmpact strength of a material

ction system
le to detect a failure / leak from the fluid carrying part of the hose assembly

liquefied
LNG

matural gas

natural gas that has been cooled and condensed into liquid form

3.1.23

maximum allowable impact energy

MAIE

or whose
ween the

provide a means of quick release of the transfer system when such actions is required ¢nly as an

maximum impact energy which can be applied to the hose assembly without bringing permanent damage to
the hose assembly structure and performances

© IS0 2024 - All rights reserved
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3.1.24

maximum allowable crush load

MACL

maximum allowable crush load which can be applied to the hose assembly without bringing permanent
damage to the hose assembly structure and performances

3.1.25

maximum allowable working pressure

MAWP

maximum pressure (gauge) across the entire specified temperature range to which the hose may be exposed
and operated

ommon ed b ermin S I hei 3 o syste a SS e capabilities (i a mpShut—in

or cargo system safety valve relief setting.

Note 2 to entry: This pressure rating is not expected to account for dynamic surge pressures, but do€s inclugle nominal
pressure variations during cargo transfer operations).

3.1.26

maximuimn working load

MWL

maximun) allowable tensile force of the hose assembly in axial direction, applied to the end-fittings
3.1.27

minimum Bend Radius

MBR

minimum| radius at which the hose assembly is designed to operaté
3.1.28

non-destfuctive test

ND

test that is not expected to cause permanent damage o the hose assembly, so that the hose assemply can be
used in sybsequent tests and for operation as well

3.1.29
owner
business ¢ntity who has the legal or rightful title to the asset intended for LNG transfer

3.1.30
proof prgssure
pressure [to which the hose agsembly is tested (i.e. during a Factory Acceptance Test) to demor]strate its
structurall integrity when subject to internal pressure

Note 1 to [entry: Accordifg)to the IMO IGC Code this pressure test at ambient temperature shall be nof less than
1,5 x MAWP and not moré than two-fifths of its burst pressure.

3.1.31
pumping|port
connecti(1r1 to attach a vacuum pump for vacuum insulated hose assemblies

3.1.32

quick connect disconnect coupler

QCDC

manual or hydraulic mechanical device used to connect a transfer arm or hose to the cargo manifold without
employing bolts

3.1.33

service life

period of time during which the hose assembly fulfils all performance requirements for the specified or less
severe condition in the same Hose Qualification Category

© IS0 2024 - All rights reserved
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3.1.34

static load
flexible hose assemblies not exposed to significant cyclically varying loads or deflections during normal
operations

3.1.35

storage bend radius
minimum radius at which the hose assembly is designed to be stored or handled. SBR may be lower than
MBR

3.1.36
super-insulation

several high rnflnr‘fing foils toreduce heat transfer via radiation as part of a vacuum insulation system

3.1.37
type approval certificate
certificat¢ issued by an IVA confirming the suitability and appropriate limits on the manufacturg
methodolpgies, manufacturing processes and materials

Note 1 to gntry: The name of this certificate can differ according to the IVA.

3.1.38
visual ingpection
examinatjon of parts and equipment for visible defects in material and workmanship

3.2 Abbreviations

D internal bore diameter of the hose assembly
FAT factory acceptance test

FSRU floating Storage Regasification Unit

HQC hose qualification category

IVA Independent verification agency

L Length of flexible part8fithe hose assembly
LNGC liquefied natural gas-carrier

MAAT Maximum allowable applied twist

4 Applications‘and qualification categories

4.1 Applications

This Subc arca daceribactha matn annlication neinag I NNC trancfarhaca accamhliac

r's design

T o e S T T S e ST T T T P P I C T ST O OO T S T Y o S T o T e T T oo S o o ST o O

As industry and technology is developing, other type of application may consider using LNG transfer hose
assemblies and shall be covered in this standard.

List of applications (not exhaustive):

Offshore tandem FLNG offloading / loading aerial or floating;
Ship-To-Ship transfer such as LNGC to FSRU, LNG Bunkering;
Shore-To-Ship such as LNG bunkering;

Ship-To-Shore such as offloading / loading.

© IS0 2024 - All rights reserved
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Based on the application and use of the hose assembly, there are different categories of hose assembly
qualification required. Main difference are the dynamic loads on the hose assembly. The following subclause
introduces Hose assembly Qualification Categories (HQC).

NOTE Guidelines for the owners regarding applications and relevant HQC are available in Annex C. Selection of
HQC remains the owner’s responsibility.

4.2 Qualification categories

This subclause establishes criteria for definition of Hose Qualification Categories for the hose assemblies
covered by this standard. The Hose Qualification Categories specified below define different design
verification requirements as per subclause 7.2.2.

The test dcope within all Qualification Categories define the basis for the hose assemblies qualifigation but
are indepgndent of each project specific data (metocean data, waves & current data,). During the’d¢sign for a
project thle required HQC should be checked by the owner and / or IVA.

The owndr / IVA can require executing additional tests in order to determine if the proposed hose|assembly
is “Fit for [Purpose” (For fatigue test for example, specific attention should be paid phwbending loadp adjacent
to end terjminations)

— Hose|Qualification Category A

This HQC is intended to be used for quasi-static applications (i.e, application only driven by handling
and/¢r thermal and pressure fatigue).

This ¢ategory is including the performance requirements applicable to all aerial transfer hosejassembly,
typicplly transfer hose assemblies used in protected environment for intermittent usage without
contact with water and with negligible dynamic motions:

— Hose[Qualification Category B

This HQC is intended to be used for dynamic-applications driven by aerial transfer fatigue|including
significant tensile and bending fatigue loads«(eg. by vessel motions or wind loads).

This Category is including the performance requirements applicable to all aerial transfer hose assemblies
and typically applicable for the hose assemblies used in combination of weather exposed enyironment
and/gr permanent usage and usedin ‘configurations with contact with floating structures.

— Hose[Qualification Category €
This HQC is intended to be-wsed for dynamic applications for submerged or floating hose assemblies.

Qualification tests for/this category includes representative tests of contact with watel such as
insulation, water €ightness properties and permanent connection potential issues.

The hose pssemblies manufacturer shall propose a fatigue assessment methodology, to be applied|at project
phase, verifyingthat the hose assembly is fit for purpose for the intended application.

The methpdology shall be validated by an IVA.

5 Description of typical LNG transfer hose assembly designs and accessories

5.1 General
This standard is addressing hose assemblies as a flange-to-flange component.

It means that all statements and requirements based on the hose assemblies shall be considered between
conveyed fluid tightening surfaces at both ends.

© IS0 2024 - All rights reserved
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5.2 Mandatory components

An LNG Transfer Hose assembly shall consist of the following:
— flexible part of the hose assembly

— associated end fittings

Hose extremity end fittings can permit the mounting of a QCDC or a spool piece or permit direct
connection to LNGC or LNG terminal or another hose assembly.

NOTE A description of QCDC is given in EN ISO 16904:2016, for transfer system reference is made to EN 1474-
3:2008.

Hose [extremity end fittings can permit the mounting of an emergency release system with»jalves and
ERC (Emergency Release Coupler).

(A depcription of emergency release system is given in EN ISO 16904:2016 and EN 1474-3:2008).
— permpnent identification marks
— hose handling device(s) (pad eye or lifting lugs, lifting collar, ...).

Hose ass¢mbly shall include necessary fittings for safe handling, coupling and uncoupling either from
the LNGC| or the onshore or offshore LNG terminal system as required by the system design acdording to
EN 1474-3:2008.

5.3 Optional components

An LNG Transfer Hose assembly can consist of the followingt

— leak detection system

If required by the owner, the hose assembly shall incerporate leak detection system e.
— insulfition system (to minimize build-up ofiexternal ice)

— intermediate leak barrier(s)

— bend]ng stiffeners or restrictors

— buoygncy

— weight elements

— specific supporting equipment

Hose assgmbly cani support (e.g. piggy back mounted) hydraulic or pneumatic hoses, electric cables for the
powering|of the ' ERS and QCDC systems according to EN ISO 16904:2016, Clause 6.

5.4 Typical construction of LNG transfer hose assemblies

5.4.1 Main hose categories

At present LNG transfer hose assemblies are categorized in three types according to their method of
construction:

— those based on areinforced corrugated metal hose construction, hereafter called corrugated metal hose;

— those based on a construction in which polymeric films and fabrics are entrapped between a pair of close
wound helical wires, hereafter called composite hose;

© IS0 2024 - All rights reserved
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— those based on a hose-in-hose construction with annular space and which can derivate from one of the
above technologies.

— as the technology develops, other types of hose assemblies can become available and are also to be

considered covered by this document.

5.4.2 Corrugated metal hose assemblies

A corrugated metal hose assembly consists of a core layer made of a stainless-steel corrugations, and
several other layers, metallic or non-metallic, reinforcing mechanical strength of the flexible part of the hose
assembly.

es called
as well as

sustalining the radial pressure.

b) Armdurs layers, made of steel or textile, supporting the axial loads and reinforcing-inner radial pressure
resisfance.

c¢) Optignally, thermal insulation layers, ensuring that the inner temperature is conserved whilst
prevgnting any build-up of ice on the exterior of the hose assembly.

d) Optignally, Outer layers, protecting the hose assembly from_eéxternal mechanical damages. These
layers might be leak-proof, giving the hose assembly a double envelope (with an annulus between) thus
permiitting the detection of any leak of LNG as soon as it can.eceur. In case of a leak in the inner layer, the
outer|layer can be able to withstand some pressure at some temperature during certain amoupt of time.

The exterpal layer, if leak-proof, prevents any ingress of wiater and air from the exterior.

The number, arrangement and sequence of the layerszin steps b) to d) is specific to the hose assgmbly size
and appli¢ation and can vary based on metallic hose-assembly technology.

The hose[assembly construction shall ensure that all materials are used within their individua] range of
temperatire.

© IS0 2024 - All rights reserved
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Dependinig on the design, the outer leak proof layer can be a corrugated stainless-steel pipe
the inner|pipe. In this case the annular gap between inner and outer pipe can be evacuated. Thg
supervisipn of this annular gap results in a leak detection of inner and outer pipe. The thermal
can be mdintained by layers of superinsulation inside the evacuated annular gap.

ISO 16904-2:2024(en)

1 2

-/

leakproof layer
insulgtion

leakproof layer
insulgtion

suppdrting layer
armoyring

leakptroof layer
corrugated inner pipe

Figure 1 — Typical hose assembly'-'reinforced corrugated metal hose family
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—
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Key
1  pumpjing port
2 armofiring
3 corrugated outer pipe
4 corrugated inner pipe
5 vacu:t: superinsulation
6  vacuum supervision leak detection
7  burst[disc
Figure P — Typical hose assembly - Sketch of an LNG flexible hose with vacuum insulation option
5.4.3 Thermoplastic multi-layer (non-vulcanized} hose assemblies (Composite hose assemblies)
A compogsite hose assembly consists of un-bonded, multiple polymeric film and fabric layers| bounded
between fwo wire helices which give the flexible part of the hose assembly its shape, one being infernal and
one being external. Broadly, the film layers\ptovide a fluid-tight barrier to the conveyed produgt and the
fabric layers provide the mechanical strength of the flexible part of the hose assembly. Additional|layers for
insulation may be added
In sequen(ce, starting from the bore,the construction typically consists of:
a) inner{metallic wire helixapplied at a pre-determined close pitch;
b) polymeric fabric layersforming the bore material;
c) pack pf many pélymeric film layers. The complete film pack achieves a tubular form and prgvides the
fluid fight batrier to the conveyed product;
d) pack pf many polymeric fabric layers which reinforce the flexible part of the hose assembly;
e) outer metatiic wire trelixappited at iratf a pitcir of fSet to tie IMer wire under tensiomn. 1 15 forms the

flexible part of the hose assembly into the required convoluted structure.

The number and arrangement of the layers in steps c¢) and d) is specific to the hose assembly size and
application. The polymeric film and fabric materials are selected to be compatible with the conveyed product
and the extremes of operating temperature.

© IS0 2024 - All rights reserved
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Key O
1  innerfwire QQ
2 film \Q
3 fabric 5\\}
4  outerfwire %
)
Figure 3 — Typical hose asi@ﬁly - composite hose family
xO
5.4.4 Hose-in-hose with annular space \(\}‘
Hose assgmbly of this category shall compg?se
— Aninperhose, based on compositehose or stainless-steel corrugated hose technologies, able to y
cryogenic temperatures and P without limit of time.
— An arjnular space that sure one of or all the following functions:
— Tlhermal 1nsula®(.?
Tlhermal i tion is achieved by filling the annulus with material of low thermal con
by v ming the annulus, filled with an arrangement of metalized films and space

i su)<§s ).

ancy

withstand

ductivity,
I's (super-

— Leak detection

— An outer hose that can ensure one of or all the following functions:

— Tightness in order to protect the inner hose from the external environment, to prevent from water
and air ingress into the annular space.

— Protection of the inner hose from impacts and crush loads.

— Protection of the inner hose from excessive loads or bending.

© IS0 2024 - All rights reserved
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— Prevention of leakage or spillage in case of loss of primary containment. Proving this feature is not
addressed by this standard.

— Aleak detection system able to detect a failure of the inner hose

6 Design features of the LNG transfer hoses assemblies

6.1 General

The hose assembly forms part of an overall system for the transfer of LNG - for the requirements which will
dictate the exact design of the hose assembly (e.g. static load and dynamic movements, ...) refer to EN 1474-

3_2008 T | H | H d ol A s 1. .1 1
. . ICTUCSIGIT PIULTSS dITU TTHUITTU HHITUT TIIAUTUIT IS UULITTIITU UTTUVV.

Two design features categories shall be considered:
— Trangfer Hose technology design parameters (listed in subclause 6.2)

Thes¢ are parameters which are intrinsically related to the product and constitute the minimum
requirements to be defined for the certification of the LNG transfer hoses assemblies

— Projert Specific Design Parameters (listed in subclause 6.3)

Thes¢ are project related parameters that define optional additienal requirements to epsure the
transffer hose assembly is fit for purpose. These parameters do{not impact the certificatior] which is
based on Transfer Hose Assembly technology design parameters,

6.2 Transfer hose assembly technology design paranieters

Following parameters are directly related to the hoseé assembly design and technology and shall be
establish¢d by the manufacturer:

— Hosefinner diameter for the flexible part of the hose assembly.
— Conngctor internal diameter, if different firom flexible part of the hose assembly.
— Temperature range.

— Maxijnum Allowable Velocity - Fhis parameter shall be comprised in a range from 7 to 12 m/s jmaximum
for liquid.

— Maxijmum Allowable Warking Pressure.
— Matetial compatibility:
— With conveyed fluid

— With external environment

— Maximum Allowable Twist.

— Maximum Allowable Axial Load.

— Minimum Bending Radius.

— Storage Bending Radius.

— Maximum allowable impact load for regular service conditions.
— Maximum allowable crush load for regular service conditions.

These parameters shall be mentioned in the Type Approval Certificate.

© IS0 2024 - All rights reserved
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6.3 Project specific design parameters

6.3.1 Selection of hose assembly length

The overall hose assembly length will be dictated by the system design and shall be sufficient to meet both
storage and operational conditions including motion envelopes as defined in EN 1474-3:2008

Depending on the length, system design and type, and other factors such as shipping requirements, the hose

assembly

shall be either supplied as a continuous length or as a string of discrete sections.

The hose assembly length used in the system shall be such that the motion envelopes as defined in EN 1474-
3:2008 are met

Hose asse
own weig

632 S

The requjred service life shall be agreed between the owner and the manufacturer based d

requirem

The calcufation of the hose assembly service life will take into account the cumulative effects of th
tude of flexure, tensile, pressure and temperature cycles in opération, environmental algeing and

and ampl
the conse

The safet
the manu

633 S

The trang
the degre

If buoyan
on systen|

634 S

If require
the hose 4

If therma
manufact

635 S
The hose

mbly length shall take into account the elongation of the hose assembly under pressu
ht. This elongation shall be consistent with the transfer system design.

brvice life

ents (see EN 1474-3:2008).

quences of emergency disconnections and internal pressuresurge in service.

 ratio between service life, fatigue life and fatigue test duration shall be agreed by the g
facturer and shall be documented.

plection of buoyancy and submersion

fer system shall be such that the hose assembly is either floating, aerial, or the owner w
e of buoyancy if it is required

Ly or submersion are required, it shall. be agreed between the owner and the manufactu
requirements (see EN 1474-3:2008)

blection of insulation

d, the hose assembly shall have sufficient insulation to minimize build-up of ice on the €
ssembly itself and toTimit heat leak.

| insulation is _required, the maximum heat loss shall be agreed between the owne
urer based onsystem requirements (see EN 1474-3:2008).

plection’of external protection

assembly shall have sufficient external mechanical protection against accidental dam,

re and its

n system

e number

wner and

i1l specify

rer based

xterior of

r and the

hges such
rrosion. If

as droppe

d-objects for instance, and regular service constrains such as friction, abrasion and co

external protection is required for a higher resistance than substantiated by the manufacturer in the hose
assembly qualification program, project specific Maximum Impact Energy or the Maximum Crush Load shall
be agreed between the owner and the manufacturer.

It shall be clarified whether these parameters are related to accidental or regular service conditions based
on system requirements (see EN 1474-3:2008).

6.3.6 Selection of leak detection

See Clause 6.6.
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Component details - End fitting

6.4.1 General

The end fittings of any hose assembly comprise of two main parts:

termination;

connector.

[llustration of an end fitting (typical, may vary depending on the hose assembly design):

Key

BOwWw N R

1 2 3
———x\
O
/V
O
—_
5
6 1
handljng collar 5 termination
identification collar 6  end fitting
bendihg stiffener (optional) 7  flexible part of the hose assembly

conngctor

Figure 4 — Typical end fitting assembly - composite hose family

6.4.2 Termination

The termjnation shalliehsure the following functions:

mechpnical attachment of all component layers of the hose assembly which resist agains
pressure, traetion and torsion;

provideZa leak-proof seal against the transported fluid and/or gas;

L internal

provide a leak-proof seal against ingress of humidity or water from the outer environment.

The end fitting shall comply with the system fatigue criteria.

6.4.3 Connector

The connector shall either be machined into the end termination or welded to it in accordance with a
qualified procedure. The type of connector shall be specified by the owner and / or the system requirements.

© IS0 2024 - All rights reserved
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6.4.4 Bending stiffener/restrictor (optional)

This is an optional item, either embedded into or mounted onto the hose assembly at either one or both
terminations, if required. It has the function of providing a smooth transition of bending forces, if existing,
from the end fitting to the hose assembly structure, and provides extra resistance to over bending.

The inclusion of a bend stiffener is at the manufacturer’s discretion following review of the operational
conditions.

6.5 Hose assembly handling / lifting device

3 sl DAL ICO 10049010 A N 14774
be deSIgn taspat +ofthe a_yoLClu atrdraccordatree-with ENASO-36904-204t6atdEN-474

Additional items such as the hose assembly handling device (pad eyes or collar etc.), QCDC and ERS shall

B. Specific

an
26
hose assembly handling instructions shall be issued as part of the system.

Appropriate hose handling instructions shall be supplied with each order to allow correct handling during
transporfand at other times prior to inclusion in the system.

A hose agsembly handling/lifting device shall be designed, and proof tested to allow for safe handling of
the complete hose assembly. When requested and upon mutual agreement between the manufagturer and
owner, it|can be designed to handle other equipment which could be attachied to either end of the hose
assembly

Appropriate arrangements are to be provided to securely keep the hose assemblies in stored posifion when
not in seryice or whilst being transported.

Chafing protection should be considered by owner and guidance for wear testing are available iy Annex B
Clause 8.

6.6 Safpty systems

6.6.1 Leak detection (optional)
Hose assgmblies with annulus:

Gas detedtion if fitted is to be provided as-a warning of leakage of the hose assembly allowing agpropriate
action to pe taken. The system can coriform to one of the following:

— leak dletection of only the inder-pipe. In case of a break of the inner pipe, the supervision system gives
alarm signal, but NG escapes to the environment;

— leak detection only at¢theend fitting to provide detection of seal failure;

tem gives
gap is not

" pipe, the

3 3 ision gives
alarm and the escapmg gas is covered by the outer plpe The outer plpe is able to w1thstand MAWP of
Hose-in-hose with annular space;

— In case of inner hose leakage during an offloading operation, the hose in hose architecture combined
with the leak detection system should prevent from any risk of LNG spillage into the atmosphere or sea
water. The leak detection system allows to define when the offloading operation can continue safely, and
when ESD1 shall be activated.

Hose assemblies without annulus:
Not all hose assemblies have an annulus running along their entire length. In these cases, a leak detection
can be provided in the vicinity of the hose assembly (e.g. thermos camera, open path laser...).
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6.6.2 Fire safety requirements

Fire safety requirements, if specified shall be mutually agreed between owner and manufacturer, see also
EN 1474-3:2008, subclause 7.6.

6.6.3 Electrical safety requirements

Electrical continuity requirements shall be mutually agreed between the owner and the manufacturer, see
also EN 1474-3:2008, subclause 7.6.

6.7 Connection to the ship

Connectidn to the ship by the manifold will be achieved by handling the LNG hose assemblies by fhe means
of their d¢dicated connection on the hose assembly system, see also EN 1474-3:2008, Clause 8:

6.8 Hydraulic and electric control systems

Any requirements for hydraulic and electric control system affecting the hose assembly shall be specified by
the owner

NOTE Refer to EN ISO 16904:2016, Clause 7.

7 Qualification requirements

7.1 Foreword

The manyfacturer shall demonstrate that the hose assemblyperforms according to this standard. The owner
can use the manufacturer’s hose assembly qualification data to demonstrate that the transfer syjstem that
includes the hose assembly, is able to function safely under the operational and environmental copditions it
is designdd against within the frame of its application.

The IVA 1fole is to assess through review of technical documentation and witness of testing, the| potential
risk held:

— By thge owner developed transfer system solution.

— By the manufacturer on the performance of the hose assembly based on the herein standajrd and to
releage a type approval certificate.

The manyfacturer shall demefistrate to the owner that the hose assembly passed the requirements from the
herein stgndard through-atype approval certificate and technical documentation

The type|approval certificate of the IVA can be complemented by an IVA technical report and ipspection
reports.

Hose assemblyqualifications performed before publication of this standard according to the EN1474
-2:2008, femain valid.

7.2 Qualification process

7.2.1 General principle

When a new hose assembly is to be designed / developed, its intended application(s) (see Annex C: Guidelines
for Hose Qualification Categories (HQCs) Selection) should be defined. The testing program should then be
developed. It is advised to request IVA support during this phase to establish a program and requirements
acceptable to the IVA before starting the testing campaign. The manufacturer is free to determine the
number of hose assembly samples required to cover the full qualification process and to use the same sample
for different tests. The manufacturer is free to determine the sequence of the tests for the testing campaign.
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Once the qualification programme definition is finalised, the vendor should approach an IVA in order to
monitor the qualification campaign.

The vendor and IVA should agree on which tests require IVA witnessing. Testing procedures and acceptance
criteria should be made available by the vendor before a test is performed.

Once the testing program has been completed as per requirements set in this standard in Clause 7.2.2, the
IVA releases a type approval certificate which shall include information on the hose assembly tested such
as geometrical characteristics, operational use, application, tests carried out, documentation provided, etc.

The vendor should make the certificate and all its appendices available upon request to the Owner.

When certain tests have not been performed as per the present standard, the vendor shall provide the IVA

sufficientfdocumentation to demonstrate the hose assembly would pass the requirements of the|standard
herein anfl that not carrying out these tests is acceptable. The certification documentation s fer to any
technical jevidence provided by vendor allowing non-execution of any given tests and to nt fedition of
this standard; refer to Clause 7.2.3 for further details. (1/
4
From a fyll qualification of a hose assembly, it may be possible to define a range of'cCertificationg with the
guidance given in Clause 7.2.3 ‘certification range definition from a tested protot .
For the qualification of a new technology, it is recommended to follow interlzaoﬁbnally recognized guidelines
(e.g. standards, recommended practices...) s\\
o)
7.2.2 alification levels specific requirements QQ
As a minimum, the following tests shall be performed wit%{?gards to the category select¢d by the
manufactprer. s\Q
%
Table 1 — Tests for Hose Qualification Categories
{@’(Z A HQCB HQ(¢ C
Test Subclause n° =3 Q Q
O YN Y/N

Tensile Stiffness 7.3.2.1

Torsidn Stiffness 7.3.2.2 )

Bending Stiffness 7.3.2.3 -
Hose Assgmbly Damping

Thermal Insulation Test

Buoyancy / Submersion %VSVZ 6

Test N\
Collapse|[Resistance to -
N 7.3.2.7
externgl pressure ¢
Pressufe Leak (@‘( 7.3.3.1
Pressurefand era-
ture Cycl 7.3.3.2
Burst Test 7.3.3.3
Impact and Crush Load 7334
Tests
Creep Test 7.3.3.5
Tensile and torsional
axial operational load 7.3.3.6
test
Bending Radius Test 7.3.3.7
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Table 1 (continued)
HQCA HQCB HQCC
Test Subclause n° Q Q Q
Y/N Y/N Y/N
Fatigue Test 7.3.3.8
Flow Rate Test 7.3.39
Electrical properties 73.310
Test

The selection of all materials and associated equipment for cryogenic hose assemblies shall be validated by

IVA during qualification process.

Qualificatlion category will be mentioned in the type approval certificate established by [VA. &

S
Q/'

Q¥

From a fyll qualification of a hose assembly, it may be possible to extend it to @ge of certific

Multiple qualifications can be granted for the same product.

7.2.3 Certification range definition from a tested hose assembly

ations for

related pfoducts or hose assembly performances. Extension of any given cer@ca ion requires the support

of the IVA|[from which the certificate was issued. %
N\

The extempsion philosophy is based on the concept of hose assembly family. A hose family is 4
hose assemblies being a range of sizes and pressure ratings manufdetured with the same matet
productidgn processes and process controls, hose assembly cons on for a given HQC. A hose
family is [made of one or several hose assembly family represent tive(s) and hose assembly va
family representative is typically the hose assembly that hg’Qundergone the full qualification
A hose agsembly variant is a hose assembly whose design(slightly differs from the hose asseml
representfative, but still complies with the given hose a§ ly family definition.

First it shpuld be established by the vendor what is @re the hose assembly family representative

group of
ial types,
assembly
[iant(s). A
program.
ply family

(s) for the

existing cprtification. Such a hose assembly will have undergone the full qualification program as per herein

standard{ Once identified, the new hose(s) as ly(ies) intended to be part of the certification
fall under| a hose assembly variant categor \é&:uch they are also part of the hose assembly fami
not necessarily undergo the full qualificén campaign. If they do not fall under a hose variant]
they are donsidered part of another hose assembly family and shall undergo the full qualification g

The extenlsion philosophy is to us%@lessons learnt from a hose assembly family representative, an
data, in tdrms of behaviour an t state considerations to establish the testing program requirg
the hose 4ssembly variant. T, edicated testing program intended for the hose assembly variant
agreed bdtween vendor a@%’A considering the below paragraphs. Refer to subclause 7.2.1 for qu

process. 0

Below ar¢ import ?g;)ects listed that the IVA and vendor should consider before classifying :
hose assemblies ose assembly variant(s):

extension
y but will
category,
rogram.

ongother
ments for

should be
hlification

 range of

ind other

— How [f '?aeviates from the hose assembly family representative(s) in terms of size :
chargcteéristics such as pressure ratings.

— Possibility that new failure mechanisms are triggered by the identified design difference(s).

— Existence of a vendor’s methodology for predicting hose assembly behaviour under extreme and/or
fatigue operational condition. In the latter case, correlation with (full scale) tests and theory needs to be

reviewed and validated by the IVA.
— Difference in category of specification.
— Difference in operating conditions.

Some additional requirements are available in Clause 8.
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Once the testing program is determined for the hose assembly variant, it shall be executed. Upon success, the
certification range associated to the hose assembly family would be extended to include the hose assembly

variant.

7.2.4 Certification extension and update

From a general perspective, an existing range of certification may be extended to one or all hoses assemblies
families subject to the assessment by the IVA of new evidence provided by the manufacturer. Such evidence
may be new results (corresponding to all or part of the original qualification program) or new justifications.
The assessment of this new evidence shall comply with subclause 7.2.2 to 7.2.3.

The manufacturer shall update the certification documentation and the IVA shall update the type approval

certificates:
7.3 Hoge assembly tests

7.3.1 General

7.3.1.1

In additi

set up at fnanufacturer’s or laboratory’s facility.

Redundaicy on pressure measurement equipment is advised to avoid)any over pressurization

7.3.1.2

This sta
reasons
ambient

Safety considerations

of tests set up described here after, specific risk evaluation shouldbe performed based

Test liquids

f safety it is assumed that this will be executed with liquids. Commonly water is used

on actual

ndard specifies to pressurize hose assemblies af*both ambient and cryogenic temperature. For

to test at

emperature and liquid nitrogen for test atdryogenic temperature. However, alternatiye liquids

may be adceptable. Subject to the purpose of the test'and safety in testing, some tests may be exeduted with
gas. In the remainder of this standard it is assuined that the tests will be executed with water and liquid

nitrogen. [[f a vendor wants to deviate from this; this shall be validated by the IVA.

7.3.1.3

The requirements for pressures and temperatures are:

— The

— Test lemperature requirements:

Pressure and temperature réquirements

test pressure shall be'equal or above the specified test pressure.

For ambient;tést temperature:

For the hosé assembly outer surface: no specific requirement; the outer surface temperatu
recorded

e shall be

r¥ho aviarnal ot o et
3

F oa-cnac yroauiivamannt. tha At b aratens chall bha o
Fere-exteriaratr—temperatdre—ho-5peet ¥ €+

ierequirement-the-airtemperaturesha ~
For the testing fluid: no specific requirement; the test fluid temperature shall be recorded
The difference between above recorded temperatures shall not been more than 25 °C.

For cryogenic test:

orded

For the hose assembly outer surface: no specific requirement; the outer surface temperature shall be

recorded

For the testing fluid temperature: lower than =160 °C, except for flow test and burst test.

For the external air temperature: no specific requirement; the air temperature shall be recorded.
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The test can commence when the sample is thermally stable as assessed by temperature sensors on the hose

assembly

outer surface and end fittings.

When the hose assembly is thermally insulated, the test can commence when the insulated hose is thermally
stable. This should be preferably assessed by temperature sensors on the insulated hose assembly outer
surface and end fittings.

Hose assembly is considered as thermally stable when:

Recorded

temperatures decrease less than 5 °C during 10 min.

Alternatively, when a reasonable measurement of temperature stability with temperature sensors is not
possible, the hose assembly is considered as thermally stable when boil off generation of liquid nitrogen or
LNG has dropped significantly after cooling down process and Iow boil off generation rate is stable on low

level for iy

If the tem

7.3.1.4

Equipment used to inspect, test, or examine material or other equipment shall*be identified, c
calibrated, and adjusted at specified intervals in accordance with documented manufacturer ing
stent with a recognized industry standard (e.g. EN ISO 10012:20030r equivalent), to mafintain the

and consi
required

The contiolling and recording instruments shall possess an inaccyracy lower than 5 % in the ag

full-scale

Calibratidn certificates shall be made available to IVA.

7.3.2 Hose assembly property characterization tests

hinimum 10 min.

perature stability is assessed by other means, the method shall be validated by the1VA.

Requirements for measurement equipment accuracy

evel of accuracy.

range.

ontrolled,
tructions

propriate

7.3.2.1 |[Tensile stiffness
The purppse of the test is to measure the axial tensile stiffness of the hose assembly for the following load
conditiong:
Table 2+~ Tensile stiffness test load conditions
Test Test Axial load Comment, furthe¢r
Constant Pressure . .
numbger temperature (varying) requirement
1 Ambient 0; 5; 10,5 barg; From 0 to MWL Rotation-z not restrdined
2 Cryogenic (0; 0,5; 1,05 Mpa); and From MWL
MAWP to 0

The test grincipleis shown in Figure 5.

Minimum|léngth of test sample shall be 4 times Internal Diameter

The boun

dary conditions are specified in Table 3.

For each test, the varying load shall be applied minimum 3 times up and down to account for hysteresis.

The test speed in mm/min shall be constant and a load cycle shall take at least 2 min from 0 to MWL and
from MWL to 0.

As a minimum the following parameters shall be measured and recorded:

— Internal hose condition: pressure; temperature (2 locations minimum)

— Primary test data: Initial length of flexible part of the hose assembly, axial load, elongation of the flexible
part of the hose assembly body and rotation of the flexible part of the hose assembly
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Report fo
load level

Average V

The stiffrless is related.to hose assembly elongation due to the external force to the end fittings.

The test i

No permg

ISO 16904-2:2024(en)

Secondary test data: hose assembly surface and end fitting temperature

Table 3 — Boundary conditions for the axial tests

Location X y Z rotx roty rotz
Flange A Fixed fixed fixed Fixed fixed fixed
Flange B Fixed fixed driven “fixed” “fixed” free

“fixed” = no specific measures required

free/driven = the hose assembly is free to move or load is applied into that direction subject to
the test

2

Figure 5 — Principle of the'axial tension and torsion test set up

re equivalent test set up shall be agreed with [VA.

' each of the tests the primary data as function of the pressure and axial load for folloy
5 at 0, 0,2xMWL; 0,4xMWL; 0,6xMWL; 0,8xMWL and MWL

alues from third cyele (up and down) will be reported separately.

b non-destructive.

nentdamage shall be noticed after completion of this test

NOTE

ving axial

This test can be combined with test of subclause 7.3.3.6 “Tensile and torsional axial operational

7.3.2.2

oad test”.

Torsion stiffness

The purpose of the test is to measure the torsion stiffness of the hose for the following load conditions:
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Table 4 — Torsion stiffness test load conditions

Test Test p Twist cycle Comment, further
ressure - .
number temperature (varying) requirement
3 Ambient 0; 5; 10,5 barg; From 0 to MAAT 1st cycle: Anti clockwise
4 Cryogenic (0; 0,5; 1,05 Mpa); and From MAAT 2nd cycle: Clockwise
MAWP to 0

The L/D of the specimen shall be > = 4.

The boundary conditions are specified in Table 5.

For each test, the varying twist shall be applied minimum 3 times to eliminated effects of hysteresis.

The stiffr]ess is related to hose assembly twist due to the external moment to the end fittings.

The test s

from MAAT to 0.

As a mini
Inter

Prim
andr

Secor]

peed in mm/min shall be constant and a load cycle shall take at least 2 min frem'0 to N

mum the following parameters shall be measured and recorded:
nal hose assembly condition: pressure; temperature (2 locations minimum)

hry testdata: Initial length of the flexible part of the hose assembly; pressure, torsion load, ¢
ptation of the flexible part of the hose assembly

dary test data: hose surface and end fitting temperature

Table 5 — Boundary conditions forthe torsion tests

MAAT and

longation

Location X y z rotx roty rotz
bottom flange fixed fixed fixed fixed fixed fixed
top flange fixed fixed free “fixed” “fixed” driven

“fixed” = no specific measures required

free/driven = the hose assembly is freé to move or load is applied into that direction subject to
the test

Report for each of the tests the primary data as function of the pressure and torsion load for

torsion lo
Average V
The test i
No perma3

NOTE
load test”.

hd levels 0, 0,25xMAAT; 0;5xMAA, MAAT, 0,25-MAAT, 0,5x-MAAT and -MAAT
alues from third cycle [up and down) will be reported separately.

5 non-destructjve:

nent damage‘shall be noticed after completion of this test

This tests¢an be combined with the tests of the subclause 7.3.3.6 “Tensile and torsional axial d

following

perational

7.3.2.3

bending stuIiness

The purpose of the test is to measure the bending stiffness of the hose assembly for the following load
conditions:

Table 6 — Bending stiffness test load conditions

Test Bend radius
Pressure . Comment
temperature (varying)
Ambient 0; 5; 10,5 barg; From 0 to MBR &
Cryogenic (0, 0,5, 1,05 Mpa), From MBR to 0
MAWP
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Alternative tests set-up agreed between manufacturer and IVA shall not be excluded.

The most appropriate set-up shall be selected regarding suitability versus hose assembly technology. It is
acceptable to apply bending only on specific areas of the hose assembly depending on the effect of bending
efforts on the product.

It is understood that the bending moment may not be constant all along the hose assembly structure due
to effect of end fittings, test set-up design, and other factors. Relevance of the reported bending stiffness
measurement shall be ensured by the IVA.

The L/D of the specimen shall be > = 4.

The boundary conditions are specified in Table 7.

For each tlest, the varying load shall be applied minimum 3 times to eliminated effects of hysteresi

172}

As a minimum the following parameters shall be measured and recorded:
— Interpal hose assembly condition: pressure; temperature (2 locations minimum)
— Primjry test data: pressure, bending moment, curvature of the flexible part ofthe hose assemply

— Secondary test data: hose assembly surface and end fitting temperature

500

500

b)

Figure 6 — Principle of the bending stiffness test set up
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Table 7 — Boundary conditions for the bending tests

location X y Z rotx roty rotz
Right flange fixed fixed fixed fixed fixed fixed
Left flange fixed free free driven free free

“fixed” = no specific measures required

free/driven = the hose assembly is free to move or load is applied into that direction subject to
the test

Report for each of the tests the primary data as function of the pressure and curvature for following
curvature levels at 0, 5xMBR; 4xMBR; 3xMBR; 2xMBR and MBR

Average V

The testi

No perma3

NOTE

data in or
connected

7.3.2.4

Damping

from prey

The purp

condition

alues from third cycle (up and down) will be reported separately.

b non-destructive.

nent damage shall be noticed after completion of this test

In this test, considerations about other bend radius at 0 barg (0 Mpa) can be used.asoptional chara

applications.

Hose assembly damping

nformation is an important input for system design and without any available informati
ious tests and / or field proven experience, this test shall<be performed

bse of the test is to determine the damping of the hose’assembly in bending for the follo
:

Table 8 — Hose damping test load conditions

er to gain better understanding of properties for hose assemblies intended to be used in pe

Cterization
rmanently

n coming

wing load

Test

Pressure
temperature

Comment

Ambient 0; 5; 10,5 barg; Suspended hose assembly

Cryogenic (070,5; 1,05 Mpa); MAWP

A hose as

Several c¢

a hos

The requi
that reasq

The boun

a strg

sembly is suspended, and the bottom is free to swing as a pendulum.

nfigurations are possible to allow using the test set up for other tests, see Figure 7:
ight hose assembly; using the axial stiffness or heat ingress test set up

b assembly.inU-shape having two vertical sections.

rementis+that the main displacement in swinging is caused by shallow bending deform
ns theL/D of the specimen shall be > = 10.

Hary conditions for the flange(s) from which the hose assembly is suspended fixed in the

ation. For

6 degrees

of freedom.

With the hose assembly at the required test temperature and pressure, the lower part of the hose assembly is
moved out of plane and subsequently released to let the hose assembly swing in the lowest eigen-frequency,

unrestrai

nt along its length.

The exponential decay of the swing amplitude shall be measured. The test shall be repeated 3 times for each
temperature-pressure condition.

NOTE

Damping of higher eigen-frequencies can be determined using an impulse hammer.
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As a minimum the following parameters shall be measured and recorded:
— Internal hose assembly condition: pressure; temperature
— Primary test data: out of plane displacement or acceleration

Report the average damping ratio for each of the temperature-pressure conditions. The test is non-
destructive.

Qy
SRS AN N

|
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Figure 7 — Two possible principles of the hose assembly damping test set up

7.3.2.5 [Thermal insulation test

The purppse of the test is to measure the heat loss of the hose assembly per meter length, excluding the end
fittings, under several knowi(internal and external temperature conditions of:

— The entire, full length) hose assembly including end fittings or

— the flpxible part,6f the hose assembly per meter length, excluding the end fittings, when the h¢se can be
supplied in different lengths

Table 9 — Insulation test load conditions

Test Pressure Outside condition Comment
temperature
9 Cryogenic 0 barg Ambient air
(0 Mpa)

The test principle is shown in Figure 8.

When partial hose assembly length samples are used the end fittings need to be thermally insulated to
minimize their influence on the test result.
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As the boiling temperature and evaporation heat of LN2 is known, the GN2 flow is a measure for the thermal
properties.

The GN2 temperature before the gas flow meter need to be either measured except when this can be assumed
to be ambient temperature due to the test layout.

The L/D of the specimen shall be > = 10.

The hose assembly sample shall be thermally stable before commencing the test as per subclause 7.3.1.2

The gas flow shall be measured over a 5 min period.

Measurement is based on middle area of the hose assembly and effect on the end fitting shall be minimized.

Thermal |nsulation Properties of materials of end fittings components shall be made available to:IVA.
Effect of gnd fittings and potential further tests must be addressed by this test or separatelyl
As a minimum the following parameters shall be measured and recorded:

— Interpal hose assembly condition: pressure; temperature (3 locations minimuimy

— Primgiry test data: gas flow, hose assembly outer surface temperature; air\temperature and air speed
— External temperature

— External wind velocity

Key
end fifting

exterratmsutation
insulation

Tc (6%)

Tc

LN2 inlet

flow meter

GN2 outlet

Tc

O© 0 N O U1 o W N -

Figure 8 — Principle of the insulation test set up
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Report for each of the tests the heat loss in W or W/m for respectively a full length or partial length hose
assembly.

If the influence of end fittings to heat ingress is assessed by other means, the method shall be validated by
the IVA

The test is non-destructive.

7.3.2.6 Buoyancy / submerged weight

Buoyancy calculation is intended to demonstrate that the buoyancy of the flexible part of the hose assembly
or the hose assembly is adequate for a floating application and shall be specified by the manufacturer.

Submergdd weight definition is intended to provide initial design basis.

This infofmation can either be determined by testing or calculations. Preferably, the vahie of pbuoyancy
should be|deduced from measurements.

For hose fissemblies with annulus, the manufacturer must assess the loss of buoyaney when the gnnulus is
flooded with water.

Following formula shall be used:

147 -W,
Buaydncy, hose assembly full [%] —100% displaced water Hose assembly full

WHose assembly , full

Wdl’splaced water — WHose assembly ,empty

Buoyancy, hose assembly empty [%]=100x%
Hosemssembly empty

Waisplaced water is the weight of water displaced when the hose assembly is fully submgrged;

It corresponds tothe external volume of the hose assembly multiplijed by the
water density;

The manufacturer shall specify the water density taken into account;

Whosd assembly, full is the(weight of the hose assembly, full of LNG;
Thée-manufacturer shall specify the LNG density taken into account;
Wihosd assembly, empty, is the weight of the hose assembly, empty.

7.3.2.7 |Collapsé€ resistance

Submersipn (hydrostatic pressure for submarine hose assemblies only) is intended to demonstrate that the
hose assepbly can support the hydrostatic head of seawater at its maximum rated depth.

Submerge the empty, not pressurized, straight and blinded hose to 1,3 times its maximum rated depth
associated hydrostatic pressure and hold for 1 h. The hose shall not collapse or be otherwise damaged.

Vacuum test is intended to demonstrate that the hose assembly can support temporary vacuum application.
Vacuum test shall be performed by applying vacuum up to -0,85 barg (-0,085 Mpa) for 10 min.

The hose assembly shall, when returned to normal conditions, be externally and internally inspected and
found to be free from visible damage and permanent deformation such as ovalizing, kinking, collapsing and
folding.
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7.3.3 Qualification tests with acceptance criteria

7.3.3.1 Pressure leak test

The purpose of the test is to demonstrate that the hose assembly with end caps can support its proof
pressure without leaking at ambient and cryogenic temperature:

Table 10 — Pressure leak test load conditions

Test Minimum Proof Time at test
Comment
temperature Pressure pressure
10 Ambient PP =1,5x MAWP 4 h
11 Cryogenic PP = 1,5x MAWP 4 h

The test fdrinciple is shown in Figure 9.

The L/D ]f the specimen shall be > = 4.
Ambient flest:
For the arpbient test the hose assembly shall be pressurized with water.

First the hose assembly shall be pressurized two times up to a pressure:defined by the design of the hose
assembly|to determine the initial length. The purpose of this is tg,condition the multi-layer |structure
regarding elongation hysteresis effect.

Next the Proof Pressure is applied as per manufacturer procedure. The pressure shall be stabilized. The
stabilizatjon requirement is set according manufacturer documented procedure.

After the ptabilization the hose shall be isolated from the pressure source for 4 h.
During the 4 h period:

— No lepkage of liquid shall be observed.

After the ft h period

— No pijessure drop larger than 4 %‘%ef MAWP barg unless this can be proven to be attributed to]variation
in temmperature.

— End tpst pressure shall notbe Iess than Minimum Proof Pressure.
Cryogenig test:

For the criyogenic testtthe’hose assembly shall be pressurized with fluid liquid nitrogen

First the hose assembly shall be cooled down as per manufacturer procedure and when the hoselassembly
temperatyire is;stabilized, the hose assembly shall be pressurized two times up to a pressure defined by the
design of
structurelrega

Test set up shall ensure that sample remains filled with liquid during this period.
An appropriate device shall be used to detect leakage.
Test will be performed according the manufacturer test procedure.

The requirement is that, over the total length of the hose assembly sample, the permeability rate is maximum
0,5 I/min of nitrogen gas at ambient temperature and pressure per m? of wetted surface.
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~For hose assemblies with annular space and insulation vacuum it is possible to mix gaseous Helium into the
testing fluid and use a helium leak detector connected to the vacuum pumping port. If the permeability rate
at the helium leak detector is better than 10”-7 mbar*1/s (10”-5 Pa*l/s) the leak test can be accepted.™

NOTE See Annex E for justification about maximum allowed permeability rate and above leak detection value.
As a minimum the following parameters shall be measured and recorded:

— Internal assembly hose condition: pressure; temperature (2 locations minimum)

— Primary test data: pressure, elongation of the hose assembly, leakage

— Secondary test data: hose assembly surface and end fitting temperature; air temperature

Table 11 — Boundary conditions for the ambient and cryogenic pressure tests

location X Y Z rotx roty rotz
right flange fixed fixed Fixed Fixed Fixed fixed
left flange fixed fixed free Free Fred free

“fixed” = no specific measures required

free/driven = the hose assembly is free to move or load is applied into that.direction subject to
the test

P
y x

i

Figure 9 — Principle of ambientand cryogenic pressure tests

Following lengths measurements shall be performed in order to determine elongations:
— Just Yefore pressurization at Proof Pressure (not pressurized)
— L = Initial Length
— Betwgen 3h30 and 4h00 at Pfoof Pressure
— L = Length Under Pfessure
— After|4 h, release préesstre and hold 15 min not pressurized
— L}, = Final Leagth

Temporaily Elongation = (L1- L) / Ly

PermanentElongation = (L,- Ly) / Ly

The test is non-destructive.

7.3.3.2 Pressure and temperature cycle test

The purpose of the test is to demonstrate that the unrestrained hose assembly with end caps is capable of
withstanding pressure cycle test:
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Table 12 — Pressure and temperature cycle test load conditions

Test Minimum Pressure Am- | Minimum Number
. . Comment
temperature plitude (varying) of cycles
12 Ambient 1 barg (0,1 Mpa) - 200
2xMAWP
13 Ambient-cryo- | 1 barg (0,1 Mpa)- MAWP 20
genic

The L/D of the specimen shall be > = 4.

Ambient test:

For the ay
are applie
pressure

Ambient {
For the cr
The purp
A pressurj
— the )

— theh
as fed

— thep
— thep

— using
temp

Forced ex
temperat

As a mini
— Inter
— Prim
— Secor

After the

d. Each cycle shall last minimum 1 min. After the last cycle the hose assembly shall pas
[est (subclause 8.4.2.1)

o Cryogenic pressure cycle test:

yogenic test the hose assembly shall be pressurized with fluid as per 7.3x2.
bse of this test is to simulate a thermal cool down.

e cycle consists of the following steps:

rcle starts with the hose assembly at ambient temperature/and atmospheric pressure.

sible and not exceeding the time specified by manufacturer cooling down procedure.
ressure is increased to MAWP and hold for 10 min

ressure is relieved and the testing fluid purged

brature within a range of tolerance pfi10 °C

ire not higher than the maxitaum operating temperature of the hose assembly.
mum the following parameters shall be measured and recorded:

nal hose assembly ¢ondition: pressure; temperature (2 locations minimum)
hry test data: pressure, elongation of the hose assembly, leakage

dary test data: air temperature

ast pressure cycle, hose assembly shall pass the following cryogenic leak test

— Theh

oseyassembly shall be pressurized and stabilized at 1,5 times MAWP

hbient test the hose shall be pressurized with water at 1 barg (0,1 Mpa). Then, 200 presspire cycles

s the FAT

pse assembly is cooled down with testing fluid at a pressure between 0 and1 barg (0,1 Mp4q) as short

air at ambient temperature, the hose assembly inside and outside temperature is raised tp ambient

ternal ventilation may be used~In addition, the hose assembly may be purged with GN2 with a

— This pressure shall be maintained for 15 min and the hose assembly shall be inspected for leakage using

an ap

propriate leak detection device

— The maximum allowable permeability rate is 0,5 I/min of nitrogen gas per m? of hose assembly wetted

area

The test is non-destructive. Hose used for thermal and pressure cycle tests may be the same as used for
fatigue testing.

7.3.3.3

Burst test

The purpose of the test is to demonstrate that the minimum burst pressure is at least 5 time MWAP:
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Table 13 — Burst test load conditions

Test Minimum Burst
Comment
temperature Pressure
14 Ambient > 5x MAWP
15 Cryogenic > 5x MAWP

The L/D of the specimen shall be > = 4.

Ambient test:

For the ambient test the hose assembly shall be pressurized with liquid (preferably with water). The

pressure
MAWP fo

Subseque
pressure

A brief de
Cryogeni(

For the ¢
be cooled
stabilized
held at 5 1

Subseque
pressure

A brief de
As a mini
— Inter
— Prim

— Secor]
7.3.3.4

7.3.3.4.1

Inordert
shall spec

Maximun

shall be cfpndi]y increased up-to S times MAWP. In prnfprpn{‘pl the pressure shall be held

" 5 min.

htly the pressure shall be increased to burst or leakage. The highest pressure recgrded is
Fo be reported.

scription of the failure mode shall also be reported.
test:

ryogenic test the hose assembly shall be pressurized with LN2ZFirst the hose assen
down at a pressure between 0 and 1 barg (0,1 Mpa). When the hose assembly temp
, the pressure shall be steadily increased up to 5 times MAWP. In preference the pressur
imes MAWP for 5 min.

htly the pressure shall be increased to burst or leakage, The highest pressure recorded is
Fo be reported.

scription of the failure mode shall also be reported.

mum the following parameters shall be measured and recorded:

hal hose assembly condition: pressure; temperature (2 locations minimum)
iry test data: pressure, elongatigh,of the hose assembly, leakage

dary test data: air temperature
Impact load test and.crush load test

General

h account forimpact and crush event which could occur during normal operation, the man
ify
Allowable impact energy (MAIE)

Maximun

t 5 times

the burst

nbly shall
brature is
e shall be

the burst

ufacturer

AHowable Crush load (MACI)

After each test, hose assembly shall pass the following cryogenic leak test

— The hose assembly shall be pressurized and stabilized at 1,5 times MAWP

— This pressure shall be maintained for 15 min and the hose assembly shall be inspected for leakage using

an ap

propriate leak detection device

— The maximum allowable permeability rate is 0,5 I/min of nitrogen gas per m? of hose assembly wetted

area

Further guidance and test set up examples are available in appendix B “guidelines for further testing
considerations”
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Impact load test

Impact Load Test shall be performed in cryogenic conditions according a documented test procedure agreed

between IVA and manufacturer considering that maximum impact surface of the testing tool shall be

(nD*)
8

Preliminary testing at ambient temperature should be performed in order to help to define the most
accurately the MAIE in service conditions.

7.3.3.4.3

Crush Lo

between
asquare

Crush load test

VA and manufacturer considering that minimum dimensions of the crush applicatiof)to
f DxD.

Prelimindry testing at ambient temperature should be performed in order to help. to”define

accuratel

7.3.3.5

’ the MACL in service conditions.

Creep test

For hose gssemblies that are continuously stressed by pressure or axial or bending load, creep or i
can affect{ the hose assembly properties over service time.

This can

Manufact

jd Test shall be performed in cryogenic conditions according a documented test procedure agreed

bl shall be

the most

elaxation

11so hold for hose assemblies that are not used continuously’ but are expected to a high pumber of
accumulafed hours under load.

hrer shall liaise with IVA to assess if claimed applications require creeping qualificat

ion tests.

Outputs df this assessment shall be documented and referénced in the certification documentation.
Guidancefregarding creeping tests are provided in appendix B “guidelines for further testing considerations”.
7.3.3.6 |[Tensile and torsional axial operational load test
The purpgse of the test is to demonstrate that the hose assembly is capable to support its maximum working
loads whifst at MAWP:
Table 14 — Tensile.and torsional axial operational load test conditions
Test Test Pressure Twist Axial load Comment
numbjer temperature (varying) further requir¢ément

16 Ambhient MAWP -MAAT; MAAT 0-MWL

17 Cryo6genic
For test cpnditions,See subclauses 7.3.2.1 and 7.3.2.2 (characterization tests).
Ambient tlest:

For the ambient test the hose assembly shall be pressurized as per 7.3.1.2.

The pressure shall be steadily increased to MAWP.

The pressure shall be hold at MAWP for 1 min.

Subsequently the axial load is steadily increased to MWL and MAAT (clockwise) while maintaining the
pressure at MAWP.

The MWL, MAAT and MAWP shall held for 15 min after which the hose assembly is visually inspected for

leakage.

Same test shall be performed at -MAAT (anticlockwise).
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No damage shall be observed after relieving the loads.

Cryogenic test:

For the cryogenic test the hose assembly shall be pressurized as per 7.3.1.2.

First the hose assembly shall be cooled down at a pressure between 0 and 1 barg (0,1 Mpa).

Next, when the hose assembly temperature is stabilized, the hose assembly shall be pressurized steadily to

MAWP.

Subsequently the axial load is steadily increased to MWL and MAAT (clockwise) while maintaining the
pressure at MAWP.

The MWL

using a GIN2 leak detection device.

The requirement is that, over the total length of the hose assembly sample, the permeabilityrate is
0,5 I/min pf nitrogen gas at ambient temperature and pressure per m? of wetted surface:

No damage shall be observed after relieving the loads.

As a minimum the following parameters shall be measured and recorded:

— Interpal hose assembly condition: pressure; temperature (2 locations\minimum)

— Primgiry test data: axial load, torsion load, permeability rate

— Secondary test data: hose assembly surface and end fitting temperature

The test i§ non-destructive.

After botl tests, the hose assembly shall pass either:

1) FAT Ambient Pressure as per 1) of Clause 8.4.2

2) Cryogenic test:

7.3.3.7

Tlhe hose assembly shall be pressurised and stabilized at 1,5 times MAWP

Tlhis pressure shall be maintained for 15 min and the hose assembly shall be inspected fq
using an appropriate leak'detection device

Tlhe maximum allowable permeability rate is 0,5 litre/min per m? of hose assembly wetted

Bend radius-test

The purppse of Ambient and cryogenic bend tests to MBR (Minimum Bend Radius) is to confirn
hose can supportits MAWP at working MBR based on the principles given in EN ISO 10619-1:2018.
the test s¢t up for the subclause 7.3.2.3 “Bending Stiffness Test” may also be used.

The L/D

, MAAT and MAWP shall be held for 15 min. after which the hose assembly is inspected f(l)r leakage

maximum

r leakage

area

h that the
However,

11 L. 10 Tl 1L
= 1U

TS : L. L. | PR R AP Toall
I LIIc DPCLllllCll S11dIl UT I'11C oovuIliual y CUIIUILIUILIS dI'CT DPC\,IIICU IIT 1dUIC 1T J.

The hose assembly is fitted in the test set up as per agreed procedure

For the cryogenic test only, the hose assembly is cooled down up to cryogenic conditions as per 7.2.1.3

MBR and pressurization sequence shall be performed as per manufacturer test procedure.

The hose assembly is examined for leaks whilst being held for 15 min at MBR and MWAP.

Hose assembly shall pass:

1) For the ambient MBR the FAT Ambient Pressure as per subclause 8.4.2, paragraph 1.
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2) For the cryogenic test:

The hose assembly shall be pressurized and stabilized at 1,5 times MAWP

using an appropriate leak detection device

This pressure shall be maintained for 15 min and the hose assembly shall be inspected for leakage

The maximum allowable permeability rate is 0,5 [/min per m? of hose assembly wetted area

The hose assembly shall, when returned to ambient conditions, be externally and internally inspected and
found to be free from visible damage and permanent deformation such as ovalizing, kinking, and folding.

Table 15 — Boundary conditions for the axial tests

Location X Y Z rotx roty rotz
Left flange fixed Fixed fixed fixed fixed fixed
Right flange free Fixed fixed fixed free fixed

“fixed” = no specific measures required
free/driven = the hose assembly is free to move or load is applied into that diréction subject to
the test

Above teg
MBR in s¢

connectign between hose assembly and coupling shall be tested undef MBR load conditions:

This

Alter
flang

Ifab
the fl
As a mini
— Inter
Prim

Secor

The testi

7.3.3.8

Cryogenic
of the hos

may be accomplished by including the coupling mid length in the bent area of the test set

hatively, the test shall induce the MBR in the flexible part of the hose assembly adjac

h

bnd stiffener is incorporated in the design, the bend stiffener does not have to be bent t¢
bxible area adjacent to the bend stiffener shall be submitted to MBR.

mum the following parameters shall.be'measured and recorded:
hal hose assembly condition: preSsure; temperature (2 locations minimum)

iry test data: curvature of theflexible part of the hose assembly, permeability rate

b non-destructive.

e assembly to bending cycles.

rvice. If the hose assembly is not manufactured as a single length continuous hose ass¢

dary test data: hose assembly surface and end fitting temperature

Fatigue test

bending cyclic fatigue testing is intended to demonstrate the fatigue resistance of the fle

t considers a single continuous hose assembly that somewhere along its length could lpe bent to

mbly, the

up.
bnt to the

MBR but

xible part

Number g

fcycles have been defined to fit specifically claimed applications categories and shall be

hpplied as

per Table

16.

If hose assemblies are intended to be connected in hose assembly string, the end fitting of the hose assembly
shall be tested under bending load conditions.

to the end fitting.

submitted to bending moment.
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Table 16 — Fatigue test conditions

Hose Minimum Severit
Qualification Temperature Pressure y
C Number of cycles (loads /curvatures)
ategory
10 000 Straight to SBR
A Cryogenic 0,5 MAWP 40000 10 000 Straight to MBR
20 000 Straight to 2x MBR
10 000 Straight to SBR
B Cryogenic 0,5 MAWP 400 000 10 000 Straight to MBR
380 000 Straight to 2x MBR
1+0-000-Stratghtto SBR
C Cryogenic 0,5 MAWP 400000 10 000 Straightto MBR
380 000 Straight o 3 MBR
User shal] bear in mind that MBR is defined by manufacturer depending on design and techhology and could
be signifitantly different from one product to another.
Category [ test curvatures reflect expected condition of floating hose assembliesswhere curvatur¢ below to
3 MBR ar¢ very unlikely to occur.
After this|test, hose assembly shall pass the following cryogenic leak test
— The Hose assembly shall be pressurized and stabilized at 1,5 timesSMAWP
— This pressure shall be maintained for 15 min and the hose assembly shall be inspected for leakage using
an appropriate leak detection device
— The aximum allowable permeability rate is 0,5 I/miiper m? of hose assembly section area
Burst prefsure test may be done after fatigue.
7.3.3.9 [Flow rate tests
Flow rate|testing (ambient or cryogenic) is‘intended to demonstrate that the hose assembly can ¢perate at
its maxinmfum flow rate and confirm the predicted head loss.
Table 17 — Flow test conditions
Parameter Value or range Comment
. 1- Straight;
Bdnd radius 5- Bent at MBR
. From 0 to max flow velocity specified 1 .
Flaw velocity by the hose assembly manufacturer Two phase flow shall be 4voided
o Atleast in one area flexible part of the
Fresgufe > barg (0,5 Mpa) minimum hose assembly during the test

The L/D of the specimen shall be > =20

Test set up:

For the head loss measurement, a smooth straight pipe shall be installed upstream the prototype hose
assembly with a length of at least 10 times the hose assembly inner diameter and downstream the hose
assembly a straight smooth pipe of at least 5 times the hose assembly inner diameter. The inner diameter of
these straight pipes should not deviate more than 5 % (with a maximum of 5 mm) from the inner diameter
of the hose assembly -flange. The differential pressure sensor(s) should be installed as close as possible to
the inlet and outlet of the hose assembly, but not closer than 50 mm. When the sensor cannot be installed
close to the inlet and outlet of the hose assembly, the additional pressure loss across the system should be
accounted for in the head loss assessment.
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When the flow test is carried out with water, it should be prevented that air could interfere with the head
loss measurement and that the tubing connected to the pressure differential sensor is always filled with
liquid.

When the flow test is carried out with cryogenic liquid, consideration shall be given to the selection
of the test fluid (single or multi-component) and the selected fluid shall be mentioned in the test report.
The pressure differential sensor is likely to be installed some distance away from the test hose assembly,
since the sensor cannot be able to withstand the cryogenic temperature. In this case, the sensor and tubing
towards the sensor should be installed elevated from the hose assembly so that there is no liquid but only
gas in the tubing.

Alternative test set up could be agreed between IVA and manufacturer.

Test sequences and duration:

1) For each test, the flow is increased from 0 to maximum flow rate by increment of 20 % ofumax|flow rate.
The flow rate is maintained 1 min minimum at each step.

The flow is maintained at least 15 min at the maximum flow rate.
2) The flow is then decreased back to 0, by increment of 20 % of max flow rate.
The flow rate is maintained 1 min minimum at each step.
As a minimum the following parameters shall be measured and recorded:
— Presdure upstream (static pressure);
— Diffefential pressure (pressure drop measurement);
— Presdure drop versus flow rate;
— Templerature (water temperature);
— Vibraftion (by acceleration method);
— Templorary hose assembly length (straight configuration);
— Bend|radius.
For tests [l and 2, the manufacturer shall provide a curve of pressure drop versus flow rate.
For tests [l and 2, the manufacturer shall provide a curve of vibration level versus flow rate.

For the bgnt configurationfs;)if the hose assembly is curved only on a part of the hose assembly lengfth, it shall
be considpred for the calculation of the friction factor at the given curvature.

The hose[assembly shall be externally and internally inspected and found to be free from visible damage
and permpnent deformation.

7.3.3.10 [Electrical properties test

Electrical testing is intended to confirm that the hose assembly is either electrically continuous or
discontinuous and that the resistance value is appropriate for the designation.

Hose assembly shall be drained and supported above ground by non-conductive means and the resistance
measured between the two end fittings (connection face). Electrically continuous hose assemblies shall have
aresistance of less than 100 Ohms.

Electrically discontinuous hose assemblies shall have a resistance of not less than 25 000 Ohms.
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7.3.3.11 Leak detection system qualification test

If hose assembly claims a qualification including a leak detection system, a documented qualification test
procedure agreed with IVA shall be established in order to demonstrate the ability of the leak detection
system to perform efficient detection.

8 Quality assurance and control

8.1 General

The quality system of the facilities involved in design and manufacturing should conform to EN ISO 9001.

Validatio
included

8.2 Ma
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terial selection

romponent part of the finished product (including auxiliary materials @as*nuts, bolts, s
e manufacturer shall define and provide as a minimum:

rial Specification / Data Sheet:

document shall clearly establish unique identification ,of “the product versus its
cteristics and acceptance criteria.

Les shall be approved by IVA.

bved Manufacturer List

bals, weld

physical

ist shall be established in accordance with the Quality Management Systems dispositions and

es shall be made available for possible review by IVA.

tes don’t need to be approved by IVA.
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8.3 Mapufacturing

8.3.1

rt of the manufacturer Quality Management Systems, a dedicated Quality Control pla
ished for components which are part of the finished product. This Quality Control
le description of quality control activity, sampling rules, responsibilities, applicable refer
tance criteria.

hall be approved’by 1VA.

anufaeturing basics

n shall be
Plan shall
ences and

S09001).

Any major change of manufacturing site shall require an approval from IVA as per certification extension
philosophy (see Clause 7.2.4)

A documented manufacturing specification shall be available and will be reviewed by IVA as part of the
qualification file.

This manufacturing specification shall describe as a minimum:

Sequence of manufacturing operations

— Manufacturing parameters and related acceptance criteria
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8.3.2 Traceability

Manufacturer shall implement a system to ensure traceability of:
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onents in contact with conveyed fluid / gas
ure containing components
onents in contact with external environment

onents withstanding design load as per qualification categories requirements

When possible, traceability will be ensured by permanent marking on components.
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of manufacturer;
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nal diameter of the hose assembly;
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This is in accordance with IMO IGC Code (complete reference is given in Bibliography).
11 weight of the hose assembly.

king shall be clearly visible andshall remain visible throughout the whole lifetime of

hcking and preservation

mbly shall be packed after Factory Acceptance Test activities in order to prevent any d|
ct.

f end terminations shall be sufficient enough to prevent damages on sealing surfaces an
H immediately after FATs completion.

iorf'method for end fitting shall be part of design qualification.

ended for
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8.4 Factory acceptance tests

8.4.1 General

Factory acceptance tests are non-destructive and tests results shall be recorded in a written report.
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8.4.2 Tests to be performed on every hose assembly
1) Ambient pressure leak test including approved drying procedure.

For the ambient test the hose assembly shall be pressurized with liquid (preferably with water). Then
the Proof Pressure is applied as per manufacturer procedure. The pressure shall be stabilized. The
stabilization requirement is set according manufacturer documented procedure. After the stabilization
the hose assembly shall be isolated from the pressure source for 15 min.

During the 15 min period, no leakage of liquid shall be observed.

In factory environment, pressure test with gas is allowed provided that all necessary safety precautions
are implemented, and that leakage can be monitored.

2) Electtrical testing (for electrical continuity). (See 7.3.3.10)
3) Dimepsional checks (length, diameter (OD and ID) connectors etc.).
4) Interpal and external visual inspection.

5) Inspdction of marking and identification plate (marking requirements defined‘elsewhere).

9 Docuimentation

9.1 Purchasing guidelines

Guidanceffor purchasers is available in Annex A.

9.2 Design, qualification and manufacturing doctimentation
As part of an approved quality system, the Manufactufer shall be able to provide the following doquments:
— quality manual;

— manyfacturing quality plan;
— inspection and test plan;

— IVA approved certification;

— manyfacturing data book!

9.3 As-built documéntation/manufacturing Data Book
The as-built documentation shall include, as a minimum the following:

— purchase axder reference number;

— refer¢nces to design specifications and drawings;

— material certificates;

— factory acceptance test results;

— welding procedure specifications and qualifications (if applicable);
— welder qualification records (if applicable);

— weld map (if applicable);

— NDE operator qualifications and NDE test records (if applicable);
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— heat treatment records (if applicable).

9.4 Operation manual

An operation manual shall be prepared for the hose assembly and shall address all maintenance tasks
and restrictions, and emergency procedures, including repair procedures to be used, as specified by the
manufacturer or owner. The manual shall include the following as a minimum:

Hose qualification category including intended application / operational limitations (e.g. SBR, MBR,

MWL

, MAAT, Buoyancy, MAIE, MACL...);

hose assembly description;
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wei;g\:[t per meter and weight of end fittings, accessories;

bters (internal and external);

P and test pressures, allowable vacuum if applicable;
h minimum and maximum temperatures;

h water depth if applicable;

lation requirements;

ace requirements;

ce life;

cement recommendations after incident above operational limitations. The hose assemb
Ced or the fitness for further service shall be asséssed by specific inspection techniques.

ction procedures including damage orZyageing identification methodologies (e
foring, ...);

nanufacturer should describe whichlinspection techniques can be used and demonstr

y shall be

longation

hte which

damgge can be detected and which damage cannot be detected in case of incident above operational

After|
servi

Wher
inspe

cann¢t be detected;

The 1
LNG/|
and t
in An|

jtions.

ce shall be assessed whichCan require special inspections.

the owners opt inspections to assess the fitness for service, the manufacturer should sp4
ction techniques’ean be used and demonstrate what damage can be detected and wha

nanufacturer should demonstrate by tests and/or an engineering assessment that the
NG spillis’low for non-detectable damage. In this assessment both the probability of o
he consequences shall be considered as in EN1474-3:2008. Examples of such assessments
nexD.

such incident the hose assembly should be replaced or at the minimum the fitness f¢r further

cify what
t damage

risk of an
ccurrence
are given

repair procedures (if applicable);

general maintenance procedure (for day-to-day and/or periodic maintenance as applicable/required,
e.g. interval for bolt tensioning, marine growth cleaning etc.);

handling, storage, winding/unwinding procedures;

reference for as-built documentation.

If specified by the owner, a separate installation manual shall be supplied, and this shall document the
installation procedures.
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Annex A
(informative)

Purchasing guidelines table

The first table gives data to be provided by Purchase when specifying a hose assembly, when the second
table gives data to be provided by the hose manufacturer

Table A.1 — General purchasing specification parameters

Hose assembly Application

Hose assembly intermittent / permanent operation (if intermittent speci-
fy frequer]cy of use

Exposed dr Protected environment (specify dynamic conditions if appli-

cable)

Configuration drawings with envelope of motions provided and dynamic

loads if applicable

Intended $torage area / conditions

Internal diameter (mm): mm /in
Length (n]): m / fr
Operating pressure (min and max) bqrg / psi
Fluid dengity kg/m?3
Fluid temperature (mix and max) °C
External femperature (min and max) °C
Transfer flowrate per hose assembly m3/h
Maximum|allowable pressure drop at maximum flowrate bqrg / psi
Need for gxternal protection YES /NO
Need for dlectrical continuity YES /NO
End-Fittirlg connector type

EN1474-2|Hose Qualification Categgryrequested (A, B or C)

Type Approval required, if so, tobe specified YES /NO
FAT Witn¢ss by 3rd Party required YES /NO

Tablé A.2 — General hose assembly parameters from manufacturer

Hose Assgmbly Techriology type

Hose Assgmbly Model Name:

QualificatjonLas per Hose Qualification Category (A, B or C)

Hose Assembly ID mm / In
Length m/ft
Length tolerances mm /in

End-Fitting termination type

Hose assembly design temperature (min and max) °C

Weight in air empty kg/m
Weight in air full of LNG kg/m
MAWP (Maximum Allowable Working Pressure) barg
FAT (Factory Acceptance Test) Pressure barg
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Table A.2 (continued)

Axial Stiffness at atmospheric pressure and ambient temperature kN
Axial Stiffness at atmospheric pressure and cryogenic temperature kN
Axial Stiffness at MAWP and cryogenic temperature kN
Maximum Working Load (under MAWP) kN
Maximum Working Load (without pressure) kN
Breaking Load kN
Torsional Stiffness at atmospheric pressure and ambient temperature kN.m?2
Torsional Stiffness at atmospheric pressure and cryogenic temperature kN.m2
Torsional StiHfressatMAWP-and-eryogeric-temperatire kN.m?2
Maximum| Twist °/m
Bending Stiffness at atmospheric pressure and ambient temperature kN.m?
Bending Stiffness at atmospheric pressure and cryogenic temperature . kN.m?2
Bending Stiffness at MAWP and cryogenic temperature ~Q kN.m?2
Thermal ihsulation type A N~
Heat Ingr¢ss 0O R W/m
Cooling-dpwn / Warming-up limitations ) \%v
Buoyancy|Value Empty (if applicable) . O\ %
Buoyancy|Value Full of LNG (if applicable) (§( %
Collapse Resistance (if applicable) N Q\/ m
Leak deteftion device type and performances 5‘0\.\

N
External grotection type if applicable %)
Impact Resistance k\\}‘ ]
Crushing Resistance + o kN
Storage B¢nd Radius ‘ m
Minimum|Bend Radius (for operation) \l~\ m
Pressure {irop at maximum flowrate ,.:\\ i bar / m
Electrical|resistance value between flanges. N~/ 0
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Annex B
(informative)

Guidelines for additional testing program

B.1 Introduction
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Jatory tests cover the effect of pressure, static loads (tensief), bending, torsion), bendin
al in-service impact and crush loads. The simultaneously occurrence of combinations
considered in these tests. As an example, tension in.combination with pressure and

several other circumstances that can affect service’life and hose assembly performance
's of ambient climate exposure
s of marine environment
ental loads (such as extreme impactdoads and surge pressure)
(that is the effect of long lasting/continuous loads or deformations)

(damage to the hose assembly outer surface due to friction).

rough B.8

b- fatigue,
of is only
torsion is

such as:

ntioned combined lpads and in-service aspects shall be considered in system qualifi¢ation per

:2008 and can leadto tests in addition to the mandatory hose assembly qualification p

fogram. It

hended that the manufacturer, in view of his market perspective, considers adding somle of these

the hose assembly qualification program.

mage-tolerance philosophy applied to impact and crush loads

sembly can be (partlally) made resistant agalnst handlmg damage and incidents by des

gning the

hose asse
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— the magnitude of the “load”,

— the response of the hose assembly to that load,

— the detectability of damage, and

— the consequences for safety.

Each aspect will be introduced below.
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