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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
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This part of ISO 17078 has been developed by users/purchasers and suppliers/manufacturers of side-pocket
mandrel products intended for use in the worldwide petroleum and natural gas industry. This part of
ISO 17078 is intended to provide requirements and information to all parties who are involved in the
specification, selection, manufacture, testing and use of side-pocket mandrel products. Further, this part of
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Petroleum and natural gas industries — Drilling and production
equipment —

Part 1:
Side-pocketmandrels——

1 |Scope

Thig part of ISO 17078 provides requirements for side-pocket mandrels used-in the petroleum and|natural gas
indystry. This part of ISO 17078 includes specifying, selecting, designifig,”manufacturing, quality control,
test|ng, and preparation for shipping of side-pocket mandrels.

Thig part of ISO 17078 does not address nor include requirements. for end connections betwegn the side-
pocket mandrels and the well conduit. The installation and retfieval of side-pocket mandrels is |outside the
scope of this part of ISO 17078. Additionally, this part of ISO 17078 does not include specifications for centre-
set mandrels, or mandrels that employ or support tubing-retrievable flow control devices.

Thig part of ISO 17078 does not include gas-lift or anyother flow-control valves or devices, latghes, and/or
assgpciated wire line equipment that can or cannot be‘covered in other ISO specifications.

The| side-pocket mandrels to which this part of ISO 17078 refers are independent devices that|can accept
installation of flow-control or other devices.down-hole.

2 |Normative references
Thel| following referenced doécuments are indispensable for the application of this document| For dated
references, only the edition- cited applies. For undated references, the latest edition of the|referenced
docpment (including any-amendments) applies.

ISO|6506-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO|6508-1, Metallic materials — Rockwell hardness test — Part 1: Test method (Scales A, B, C,|D, E, F, G,
H! P'} Nr 7-)

ISO| 6892, Metallic materials — Tensile testing at ambient temperature

ISO 9000:2000, Quality management systems — Fundamentals and vocabulary
ISO 9712, Non-destructive testing — Qualification and certification of personnel
ISO 11960:2001, Petroleum and natural gas industries — Steel pipes for use as casing or tubing for wells

ISO 15156-1, Petroleum and natural gas industries — Materials for use in H,S-containing environments in oil
and gas production — Part 1: General principles for selection of cracking-resistant materials

ISO 15156-2, Petroleum and natural gas industries — Materials for use in H,S-containing environments in oil
and gas production — Part 2: Cracking-resistant carbon and low alloy steels, and the use of cast irons

© 1SO 2004 - All rights reserved 1
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ISO 15156-3, Petroleum and natural gas industries — Materials for use in H,S-containing environments in oil
and gas production — Part 3: Cracking-resistant CRAs (corrosion-resistant alloys) and other alloys

ANSI/NCSL Z540-1, Calibration Laboratories and Measuring and Test Equipment General Requirements™)

ASME Boiler and Pressure Vessel Code, Section V, Nondestructive Examination?)

ASME Boiler and Pressure Vessel Code, Section VI, Pressure Vessels, Division 1, Rules for Construction of
Pressure Vessels

ASME Boilerara-Rressure-esse-Code—Section-bteldina-and-Brazina-Qualifications
OII\.I arma T

Ini
CooUTC vV T oot oUtCTOCCtHorT 17 vV CramganTUDrazing - xaarmcatrons

ASTM E94 [ Standard Guide for Radiographic Examination3)

ASTM E14(, Standard Hardness Conversion Tables for Metals

ASTM E16%, Standard Test Method for Liquid Penetrant Examination

ASTM E709, Standard Guide for Magnetic Particle Examination

BS 2M 54:1991, Specification for temperature control in the heat treatment of metals*)

SAE AMS-H-6875:1998, Heat Treatment of Steel Raw Materials®)

3 Terms and definitions
For the purpose of this document, the terms and definitions_given in ISO 9000:2000 and the following apply.

3.1
acceptance
agreement/acknowledgement that side-pocket:smandrel component(s) and/or assembly(ies) can be ysed
without resfriction

3.2
certificate pf conformance
documentation declaring that a specific side-pocket mandrel meets the requirements of this part of ISO 171078
and the reqpirements of the fungtienal specification

3.3

coating
internal and/or external/application of a material to a side-pocket mandrel for corrosion protection, pargffin
control, etc

3.4
compressive-load
force creating compression that may be applied to a side-pocket mandrel

1) NCSL International, 2995 Wilderness Place, Suite 107, Boulder, Colorado 80301-5404, USA.

2) American Society of Mechanical Engineers, Three Park Avenue, New York, NY 10016-5990, USA.
3) ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA.

4) British Standards Institute, Customer Services, 389 Chiswick High Road, London W4 4AL, UK.

5) SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, USA.

2 © ISO 2004 — All rights reserved
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3.5
date of manufacture
date of manufacturer's final acceptance of finished products

NOTE The date is expressed as “day-month-year” in the format DD-MM-YYYY.

3.6

deflector

internal device that guards landed side-pocket devices or discriminates the landing of side-pocket devices into
the side-pocket mandrel pocket (receptacle for mandrel devices), but deflects non-side-pocket devices, thus
allowing the latter to pass through the side-pocket mandrel, when being deployed down hole

3.7
desjgn family
grolip of products whose configurations, sizes, materials and applications are sufficiently.similar that identical
des|gn methodologies can be used to establish the design parameters for each product.within the family

3.8
desjgn method
method, procedure or equations used by the supplier/manufacturer to design\a’side-pocket mandrgl product

3.9
desjgn validation
progess of proving a design by testing to demonstrate conformity-0f the product to design requiremgents

[ISQ/TS 29001:2003]

NOTE See also 5.7.

3.1¢
desjign verification
prog¢ess of examining the result of a given design or development activity to determine conformity with
spetified requirements

[ISQ/TS 29001:2003]

3.11

dogdleg

chapge in well bore inclination

NOTE The “severity*0f.the dogleg is proportional to the change in inclination, typically measured in degrges.
31

drift outside diameter
tube's ID through which all elements of the assembled side-pocket mandrel can pass

3.1
end connection
thread(s) on the side-pocket mandrel end(s) used to attach the side-pocket mandrel to the tubing string

3.14
environmental service class
category of environmental conditions for which the side-pocket mandrel product is designed to be used

NOTE See also 5.6.
3.15
external drifting

test to observe the unencumbered or unrestricted passage of a side-pocket mandrel having a specific
diameter through a drift test tool of specified inside diameter and length

© 1SO 2004 - All rights reserved 3
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3.16

external test pressure
differential pressure between the applied external pressure and internal pressure at which a side-pocket
mandrel is tested for collapse resistance

3.17

full life cycle
expected period of time in which the product shall function according to manufacturer’s specifications

3.18
functionali
capability o

3.19

ty

a side-pocket mandrel to conform to defined properties, characteristics and limits

gas passage undercut

clearance hetween the flow-control device and the pocket of the side-pocket mandrel through-which injefted
media flow

3.20

heat

material originating from a final melt or cast lot

NOTE for re-melted alloys, the heat is the raw material originating from a single/e-melted ingot.

3.21

internal drifting

test to obsdrve the unencumbered or unrestricted passage of a drift bar having a specific diameter and lepgth
through a s|de-pocket mandrel to determine its full-bore capability

3.22

internal test pressure

differential pressure between the applied internal pressure and external pressure at which a side-pogket
mandrel is fested for burst resistance

3.23

job lot

group or quantity of piece parts, sub-assemblies or assemblies that are grouped or processed together dyring
the manufagturing process

3.24

latch

retention mechanism for a)flow-control device that is landed in the side-pocket mandrel

3.25

latch profile

feature such asta‘lug or recess that is suitable for the reception of the locking mechanism within a side-pofcket
mandrel

3.26

linear indication
material inconsistency whose length is equal to or greater than three times the width of the material
inconsistency

3.27

linear mass
mass per length of tubular product

© ISO 2004 — All rights reserved
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3.28

manufacturing

process(es) and action(s) performed by an equipment supplier/manufacturer that are necessary to provide
finished component(s), assemblies, and related documentation that fulfil the requests of the user/purchaser
and that meet the standards of the supplier/manufacturer

NOTE Manufacturing begins when the supplier/manufacturer receives the order and is completed at the moment the
component(s), assembly(ies), and related documentation are transferred to a transportation provider.

3.29

model
sidg-pocket mandrels with unique components and functional characterisiics that dniferentiate_nij from other
sidg-pocket mandrels of the same type

NOTE Side-pocket mandrels can have a variety of end connections.

3.3(
operating environment
set pf environmental conditions to which the product is exposed during its service\life

NOTE Environmental conditions can include temperature, pressure, liquid’ composition and prdperties, gas
composition and properties, solids, etc.

3.31
operational parameter
reqlirement and/or restriction that the product is exposed to during its service life

EXAMPLES Operating environment, through-tubing drift,~landing and retrieval of flow-control devices| passage of
varigus tools through the side-pocket mandrel, injection of varieus well treatment chemicals/fluids, etc.

3.32
orignting profile
des|gn feature (e.g. orienting sleeve) of a side-pocket mandrel that acts together with certain wirefine tools to
aid |n radial and vertical alignment of toels.used to install and remove side-pocket landed equipment

3.33
pergeptible leak
any|leak during a hydro test that-can be observed

3.34
podket
parallel bore, including”sealing surfaces and latching profiles, that is offset from and essentially parallel with
the through-bore‘ef-the side-pocket mandrel

3.34
profluct functional-testing grade
catggory~ based on a defined range of processes, method(s) and/or test(s) that are uged by the
supplief/manufacturer to demonstrate that a particular side-pocket ma anufactiired to fully
meet the functional and manufacturing requirements for that product

3.36

quality-control grade

category based on a defined range of processes and/or method(s) that are used by the supplier/manufacturer
to assure the quality of the materials and manufacturing process(es) used to produce a particular side-pocket
mandrel

3.37

rated pressure

maximum differential pressure, at the rated temperature, to which the side-pocket mandrel is designed to be
subjected in normal operation

© 1SO 2004 - All rights reserved 5
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3.38

rated temperature

maximum temperature, at the rated pressure, to which the mandrel is designed to be subjected in normal
operation in a well

3.39

rounded indication

material inconsistency that is circular or elliptical in shape, such that the length of the material inconsistency is
less than three times its width

3.40

side-pocket mandrel
tubing-moupted device that accepts a flow-control or other device in a bore that is offset from and essentially
parallel with the through-bore of the tubing product

NOTE This parallel bore includes sealing surfaces and latching profiles.

3.41
special-senvice side-pocket mandrel
side-pockefl mandrel designed for special operations including chemical injection,.CO, injection, hydraulic
control, electrical control, or other applications where a secondary conduit terminates at the side-popket
mandrel

3.42
supplier/mpnufacturer
company, drganization or entity that designs, manufactures and/or markets side-pocket mandrel products

3.43
technical sjpecification
parameter($) stating the operating limit(s) relating to the manufacture of the component parts or assemblies

3.44
tensile loagl
maximum force creating tension that may~be applied to a side-pocket mandrel, as defined by|the
supplier/mgnufacturer

3.45
test pressyre
maximum differential pressure between the applied pressure and atmospheric pressure, as specified byl the
pertinent tept procedure, when‘the test is conducted in such a way that the article being tested is a “closed”
system with no inputs or outputs allowed during the test time period

3.46
test temperature
temperaturg, as specified by the pertinent test procedure, at which the test is conducted

3.47
traceability

(job lot) ability to identify individual components as originating from a particular job lot, including the particular
heat(s)

3.48

type

kind of side-pocket mandrel or other component (e.g. valve, flow control device, latch, wireline tool, etc.) that
is distinguished by a particular method of being positioned and retrieved from a well, and that has a specific
name and/or description

6 © ISO 2004 — All rights reserved
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3.49
user/purchaser
company, organization or entity that purchases, installs and/or uses side-pocket mandrel products

3.50

wireline

one type of equipment and associated technique(s) used to perform various operations in a well using a
continuous length of solid line (slick line) or stranded wire, appropriate spooling equipment at the surface and
weight stem and specialized tools attached to the well (downhole) end of the wire

3.51

yield strength
streps level measured at a specific test temperature beyond which the material plastically defornys|{and will not
return to its original dimensions

NOTE The yield strength is expressed in units of force per unit area.

4 |Abbreviated terms

AWB American welding society

co¢ certificate of compliance

EOEC exclusive of end connections

ID inside diameter

NDE non-destructive examination method

oD outside diameter

PQR procedure qualification recoerd

Ra roughness, expressed.in micrometers (micro-inches)
WPB welding procedure specification

WPR welder perfarmance qualification

5 [Functional specification

5.1 General

Thel user/purchaser shall prepare a functional specification to order products that conform to fthis part of
ISO 17078. The specification shall specify the requirements and operating conditions listed in 5.2 through 5.10,
as appropriate, and/or identify the supplier's/manufacturer’s specific product. These requirements and
operating conditions may be conveyed by means of a dimensional drawing, a data sheet, a functional
specification form (see Annex E), or other suitable documentation.

5.2 Functional characteristics

A side-pocket mandrel is a tubing-mounted device that accepts a flow-control or other device in a bore that is
offset from and essentially parallel with the through-bore of the tubing product. This parallel bore includes
sealing surfaces and latching profiles.

© 1SO 2004 - All rights reserved 7
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The user/purchaser shall specify, as applicable, the following functional characteristics:

latch:

seal bo

communication ports:

nominal size and/or type and/or model(s) of the latch(es) used to secure the fl
control or other equipment to the side-pocket mandrel;

re: nominal seal bore size and configuration to accommodate the flow-contro
other devices and/or the model(s) of the flow-control or other device(s) to

installed in the side-pocket mandrel;

outlets on the side-pocket mandrel and/or the specification for which the s

Oow-

| or
be

location and configuration of the internal and external communication ports or

ide-

condui

tubing

loading

5.3 Well

5.3.1 Gen

The user/pu

5.3.2 Wel

Well-fluid p
and the co
etc.), liquids
with both th
differentials]

5.3.3 Wel
The followin
size, m

well de

| physical paraméters

pocket Tmandretis—to beused—andror themodel(s)—of theffow-controt—or
device(s) to be installed in the mandrel;

rchaser shall specify the well parameters listeddn 5.3.2 through 5.3.5, as applicable.

-fluid parameters
brameters include production/injection composition, specific gravity, chemical/physical compos
ndition of the fluid and/or its components, in the form of solids (sand production, scale, parg
5, and/or gases to which the side-pocket mandrel will be exposed during its full life cycle, toge

e minimum and the maximum anticipated values of the production/injection pressures, pres
temperatures and expected flow rates.

g physical welparameters shall be defined:
aterial,.mass and grade of the casing and tubing;

pth”and trajectory from the vertical to the installed position;

ther

ports: connection size and configuration for the external ports and outlets to which gide-
string, control or injection conduits are to be attached;

connections: top and bottom tubular connection(s) and the material and\.dimensions of| the
side-pocket mandrel that is connected to the tubing; or tubing size, thread, mpgss,
grade, and material to which the side-pocket mandrel will'be connected;

conditions: loading conditions anticipated to be applied to the side-pocket mandrel, incluging
but not limited to tensile loads, burst pressures,’collapse pressures, bengling
stresses, etc.

parameters

eral

tion
ffin,
ther
sure

deviations and restrictions through which the product is required to pass;

loading conditions anticipated to be applied to the side-pocket mandrel.

5.3.4 Allowable well operations

Expected well intervention(s) together with its (their) parameters include the following:

time, and any other chemicals used during the stimulation;

fracturi

ng, including proppant description, fracture fluid velocity, proppant/fluid ratio;

acidizing, including acid composition, pressure, temperature, and acidizing velocity as well as exposure

© ISO 2004 — All rights reserved
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sand consolidation operations;
electric line, wireline, coiled tubing, snubbing, and other through-tubing conveyance methods;

devices which might be run/installed via these means;

size, type, and configuration of other products to be used in conjunction with the side-pocket mandrel,

where applicable;

hole deflections including “doglegs.” State the depth of any “dogleg” and its measured deviatio

5.3.l5 Corrosion information

If th
hist
use

e user/purchaser has access to the corrosion property data for the operating envirohmen

[/purchaser shall indicate to the supplier/manufacturer which material(s) has/have, the ability to

required within the particular corrosion environment.

5.4

The)
poc

The)
outs
sup

Operational parameters

user/purchaser shall specify specific installation, testing and operational parameters to whi
et mandrel will be subjected. These shall include but are not lindited to the following:

expected maximum external-to-internal differential pressure across the side-pocket mandrel;
expected maximum internal-to-external differential préssure across the side-pocket mandrel;
expected maximum tubing force on the mandrel;

expected maximum temperature at the mandrel;

expected maximum gas- and/or fluid-injection rate and rate of fluid production at the mandrel;
expected installation, testing, and operational procedures.

re can be exceptional operating conditions that require side-pocket mandrel products that
ide of the scope ,of .this part of ISO 17078. In such cases, the user/purchase

reqlirements and thesintent of this part of ISO 17078.

n.

t based on

prical data and/or research, this information may be made available to the supplier/manufaciurer; or the

perform as

h the side-

are clearly
r and the

blier/manufacturer should work together to design mutually acceptable products to meet these

5.5 Compatibility with related well devices
5.5.1 General
Thel user/purchaser shall provide data/information such as maximum length. maximum outside di

meter, etc.

on any other related well products (e.g. sub-surface safety valves, wireline tools, electrical cables, injection
conduits, tubing strings and associated equipment for dual completions, etc.) that will be run in conjunction
with the side-pocket mandrel. This information may be conveyed by means of a dimensional drawing, a data
sheet, or other suitable documentation. The purpose is to assure compatibility between the other well products

and

the side-pocket mandrel.

5.5.2 Polished bore dimensions

Table 1 specifies the polished bore dimensions required for side-pocket mandrels built in accordance with this
part of ISO 17078. There can be occasions where the design of the side-pocket mandrel can require polished

bore dimensions other than those listed.

supplier/manufacturer shall be documented.

© 1SO 2004 - All rights reserved
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5.6 Environmental service classes

The user/purchaser shall specify one of the following four environmental service classes, the requirements for

which are specified in detail in Annex A. See also 6.3.2.
— E1: “standard” service;

— E2: "H,S” or “sour” service;

— E3: “CO,” service;

— E4: “s;LeciaI” service, for which the user/purchaser shall specify the service characteristics.

5.7 Desipgn validation

The user/pyirchaser shall specify one of the following three design-validation grades, the, requirementg for

which are defined in Annex B. See also 6.6.
— V3: basic level of design validation;

— V2: intermediate level of design validation (destructive testing or FEA/strain’/gauge testing);

— V1. highest level of design validation (FEA/strain gauge testing and.special wireline operational testin

5.8 Product functional testing grades

The user/pyrchaser shall specify one of the following three product functional testing grades, the requirem

for which are defined in Annex C. See also 6.7.
— F3: basic level of product functional testing;
— F2: intermediate level of product functional testing;

— F1: highest level of product functionalitesting.

5.9 Quality-control grades

).

ents

The user/pyrchaser shall specify one of the following three quality control grades, the requirements for which

are defined|in Annex D. Seedlso 7.4.4.
— Q83: bapic level ef'quality control;

— Q2: intermediate level of quality control;

— Q1: highestteverof quatity controt.

3

5.10 Additional requirements

The user/purchaser may specify additional design-verification, design-validation testing and/or product-
functional testing that is deemed necessary for a specific application. These requirements shall be in addition

to those included herein.

10 © 1SO 2004 — All rights reserved
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6 Technical specification

6.1 General
The supplier/manufacturer shall prepare the technical specification to meet the requirements defined in the

user/purchaser’s functional specification. The supplier/manufacturer shall also provide to the user/purchaser
the product data sheet as defined in 7.2.2.

6.2 Technical characteristics

6.2.1 Criteria

Thel| supplier/manufacturer shall design and manufacture the side-pocket mandrel product(in -accordance with
the functional criteria listed in 6.2.2 through 6.2.8.

6.2.2 Flow control device
The| side-pocket mandrel shall receive, secure and provide a sealing receptacle for the flow-confrol or other

dev|ce that is installed in the side-pocket mandrel and the flow-control dévice shall remain secufed in place
unti| human intervention establishes otherwise.

6.2.3 Functional requirements

While the flow-control or other device is installed, the side-packéet mandrel shall perform in accordgnce with its
fungtional specification.

6.2.4 Safe tool passage

Thel side-pocket mandrel, where applicable, shall"allow safe passage of tools as specified in 5.3.4.

6.2.6 Corrosion requirements

The| supplier/manufacturer may specify materials for a specific corrosion environment in th¢ functional
spegification (see 5.3.5). Theluser/purchaser shall be notified that this material has performance
chafacteristics suitable for all-parameters specified in the well and production/injection parameters (see 5.4).
Thig applies to metallic and.non-metallic components. Before any change in materials from those |ndicated by
the pser/purchaser, agreement shall be obtained.

6.2p Operating. parameters

The| side-pocket mandrel shall perform in conjunction with the operating parameters and charagteristics as
speftified inth€ functional specification.

6.2.7 ““Other tools in the annulus

Other equipment can be required to be installed in the annulus of the well in accordance with the functional
specification. This may include such items as another tubing string, if the well is completed as a dual flowing
or gas-lift well.

6.2.8 Auxiliary connections

Connections to attach auxiliary tubes/cables that are implemented with the side-pocket mandrel shall meet the
required pressure, temperature, and environmental specifications for the side-pocket mandrel.

© 1SO 2004 — Al rights reserved 1
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6.3 Design criteria

6.3.1 General

The supplier/manufacturer shall use the design criteria listed in 6.3.2 through 6.3.9 in designing the side-
pocket mandrel(s). Side-pocket mandrels conforming to this part of ISO 17078 shall be manufactured to
drawings and specifications that are substantially the same as those for a side-pocket mandrel that has
passed the design-validation test. Additive dimensional tolerances of components shall be such that proper
operation of the side-pocket mandrel is assured. The design shall take into account the effects of pressure
containment and pressure-induced loads.

6.3.2 Matprial environmental service class

The supplier/manufacturer shall meet the environmental service requirements as specified, by the pser
purchaser. |Specifications of the material requirements to be met in association with each environmental
service clags are included in Annex A.

6.3.3 Sealing bore diameters

The pocket|of the side-pocket mandrel shall be designed and manufactured to provide sealing bore diamdters
in accordance with this subclause.

The side-pdcket sealing bores shall be offset relative to the through-bore-centreline of the side-pocket mardrel.
The as-mag¢hined centreline of all sealing bores within a side-pocket.shall be concentric to within 0,127 {mm
(0.005 in) of a total indicator reading of 0,254 mm (0.010 in).

The side-ppcket sealing bore(s) designed to accommodate {he valve packing shall have an as-mach|ned

finish with
packing-to-
Ra=1,6 um
dimensions
unless ther
dimensions

NOTE i

a2 maximum Ra=1,6 ym (63 pin). Sections or_segions of the side-pocket ID not designed
pbore sealing but through which the packing (shall move shall have a finish with a maxin
(63 un) or an ID at least 1,27 mm (0.050 in)-larger than the maximum ID of the sealing bore.
in Table 1 shall be utilized as the minimum and maximum sealing bore diametric dimensi
b is an explicit agreement between the“user/purchaser and the supplier/manufacturer to use g
for a specific application.

[he finish, Ra, is dimensioned in units of micrometres (micro-inches). 63 Ra (pin) = 1,6 Ra (um).

Table 1 — Nominal sealing bore diameters for side-pocket mandrels

for
hum
The
bNs,
ther

Nominal valve OD Upper seal Lower seal
mm in mm in mm in
254 1:00 26,086 + 0,127 1.027 + 0.005 26,086 + 0,127 1.027 + 0.00p
38,1 1.50 39,573 £ 0,127 1.558 + 0.005 37,998 + 0,127 1.496 + 0.00p

6.3.4 Maximum drift OD

For external drift testing, the supplier/manufacturer shall specify the maximum drift OD of the side-pocket
mandrel in the side-pocket mandrel product data sheet.

6.3.5 Temperature effects on the various tensile, compressive and bending loads

It is the responsibility of the supplier/manufacturer to take into consideration the anticipated temperature
effects on the tensile, compressive and bending load capabilities. The combined load and pressure ratings of
the side-pocket mandrel can be affected. If this occurs, the supplier/manufacturer shall inform the
user/purchaser.
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https://standardsiso.com/api/?name=27799e81459efe77808c90d930a6c9be

6.3.

ISO 17078

6 Elastomers and non-metallics

-1:2004(E)

Design of elastomeric and non-metallic components shall be in accordance with the supplier/manufacturer’s
documented requirements.

6.3.

7 Tensile and compressive loads

The tensile and compressive load-carrying capacity of the side-pocket mandrel shall be specified and
documented by the supplier/manufacturer. These values are for the side-pocket mandrel exclusive of end
connections. They shall be based on the critical cross-section of the side-pocket mandrel.

6.3.
The)
con
info

NOT
This

6.3.
The
a)
b)
c)
d)
e)

Thig

All pressure-containing parts.shall be designed to satisfy the manufacturer’s test pressures and

con
sha

NOT
diffig

inteffior surfaceSto be free of sharp shoulders and crevices that have no design function but which can interfq

tools

B Performance rating

supplier/manufacturer shall state the pressure, temperature and axial maximum ten
pressive load conditions used to determine the performance ratings, as applicable for the prq
'mation may be provided in an operating performance envelope; an example is given in Annex

E Compressive loading is not a relevant parameter in the performance rating under normal operatir
information is typically not available on non-round shapes. It can be provided with Specific testing.

D Design methods

supplier/manufacturer shall design the side-pocket mandrels_@sing one or more of the followin
finite element analysis;

proprietary equations and/or methods;

standard equations;

experimental stress analyses;

proof test analysis.

Hitions defined in the functional specification. The assumptions, calculations and/or other des
| be detailed in the design file for that product.

E It is goedidesign practice for all exterior protrusions to be well rounded and/or bevelled to pre
ulties as the-side-pocket mandrels are lowered into or retrieved from the well. Good design practice

that are-passing through the side-pocket mandrel.

6.4

part of ISO 17078 does not dictate the methods, equations or procedures for design purposes|.

sile and/or
ducts. This
G.

g conditions.

to meet the
gn criterion

vent handing
s also for all
re with other

Design verification

Design verification shall be performed to ensure that each design meets the supplier's/manufacturer’s
technical specifications. Design verification includes activities such as design reviews, design calculations,
physical tests, comparison with similar designs and historical records of defined operating conditions.

6.5

Allowable design changes

6.5.1 General

Side-pocket mandrels of the same design family may use the same documented design-validation test results.
A design family shall consist of side-pocket mandrel products that have configurations, materials, and
applications that are sufficiently similar to utilize a common methodology for establishing their design

© 1SO 2004 - All rights reserved
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performance. Design changes that affect the pressure- or load-bearing capacity of the side-pocket mandrel
are not permitted. Documentation of design changes shall be maintained in the product-design file.

6.5.2 Des

ign changes

Design changes to existing products within a design family that meet the following requirements shall not
change the product's status as being part of the design family and shall not change the product's validation
status by association within a qualified design family.

perfor

ance within the desian familv
7 J

The design changes do not require a change in the common methodology for establishing design

The o
the ops

A design t
design req
identified as

For side-po

change of
requiremen

6.6 Desi

6.6.1 Gen

The supplig
side-pocketf

6.6.2 Desjign validation

Design-vali
that the sid
validation ¢
design-valig

6.6.3 Opt

Some app
user/purche

6.7 Product-functional testing requirements

J

erational parameters for the product(s) that are undergoing a design change are consistent
rational parameters for the design family.

at undergoes a substantive change as defined by the supplier/manufacturer\becomes a
iring design-validation and product-functional testing. Justifications for design‘changes that
non-substantive shall be documented.

cket mandrels with unique or multiple features, new feature(s) that do ‘ot constitute a substar

the design shall be tested in accordance with the supplielmanufacturer's docume
s for design validation of that feature. Acceptance criteria and results shall be documented.

gn validation

eral

r/manufacturer shall, as a minimum, use these.design-validation procedures to assure that ¢
mandrel design family fulfils the functional reguirements.

Jation testing shall be performed onjeach size, type and model of side-pocket mandrel to en
e-pocket mandrel design meets ‘the supplier/manufacturer’s technical specifications. The deg
rade specifies the design-validation process(es), procedure(s) and test(s) required for g

onal design-validation testing

ications can _-fequire additional design-validation testing. These shall be specified by
ser in the funetional specification.

6.7.1

Gerneral

ation grade. See Annex B-for'a detailed description of each specific process, procedure or test,

with

new
are

tive
hted

ach

sure
ign-
ach

the

The supplier/manufacturer shall use the following test(s) and/or process(es) to demonstrate that each side-

pocket man

drel that is produced fully meets the design specifications.

6.7.2 Product functional testing

The process or procedure(s) that shall be followed for each product functional testing grade are included in

Annex C.

14
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Some functional specifications can require additional product functional testing. These shall be defined by the
user/purchaser in the functional specification, and contractually agreed to by the user/purchaser and
supplier/manufacturer.

7

71

Supplier/manufacturer requirements

General

This
spe
eac

7.2

7.2,

The)
data
mai
and
suit
the

ava
test

clause contains the detailed requirements to verify that each product manufactured meets/th
cifications as defined in Clause 5 and the technical specifications as defined in Clause-6.)As
n of the topics in 7.2 to 7.9 shall be addressed by the supplier/manufacturer.

Documentation and data control

1 General

supplier/manufacturer shall establish and maintain documented précedures to control all doc
htained to demonstrate conformance to specified requirements.“All documents and data sha
shall be sorted and retained in such a way that they are{yeddily retrievable in facilities tha
hble environment to prevent damage or deterioration and:{o. prevent loss. Documents and dat
form of any type of media, such as hard copy or electronic media. All documents and da
lable and auditable by the user/purchaser. All designfvalidation, design-verification and produ
ng documents and data, as listed below, shall be maintained for five years after date of last ma
functional and technical specifications;

supplier/manufacturer’s quality manual;

required grade of QC (quality control) documentation as defined in 5.9;

instructions providing methods for the safe installation and use of the side-pocket mg
document shall speeify the operations that are permitted and shall identify those operations th
to failure and/or hen-compliance with the functional and performance requirements;

the side<pocket mandrel (where applicable);

weldihg procedure specification (WPS);

one complete set of drawings; written specifications, design calculations and design standards

e functional
8 minimum,

Uments and

that relate to the requirements of this part of ISO 17078. The retained documents and data shall be

| be legible
t provide a
A may be in
ta shall be
ct-functional
nufacture:

ndrel. This
at can lead

material type; yield strength and connection identification for the actual end connection(s) provided with

weld procedure qualification record (PQR);

welder/welding operator performance qualification (WPQ).

7.2.2 User/purchaser documentation

A product data sheet for each line item on each order shall be supplied upon delivery of the order to the
user/purchaser.

The

product data sheet shall contain at least the following, where applicable:

name and address of supplier/manufacturer;

© 1SO 2004 - All rights reserved
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7.2.3 Tec

A technica
ISO 17078

16

manufacturer's assembly part number;

manufacturer's product name;

product type;

product characteristics;

metallic materials;

non-metalic+raterials:

drift dig
overall
temper
rated p
top/bot
conveyf
maxim
retrieva
quality-
design
technio
produc

enviror

manua

meters;

length;

ature range for rated pressure;
ressure;

om connection(s);

ance method,;

Im conveyance OD, inclusive of running equipment, as applicable;
| method (if retrievable);

control grade;

validation grade;

al/operations manual identification;
-functional testing grade;

mental service class.

hnical/operations'-manual

/operationsc-manual shall be available for products supplied in accordance with this par
and shall<contain at least the following information:

reference number and revision level;

it of

produc

data sheet;

operational procedures;

pre-installation inspection procedures;

storage recommendations;

representative drawing showing major dimensions (ODs, IDs and lengths);

special

precautions and handling.
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7.2.4 Design documentation

It is recommended that documentation of designs include methods, assumptions, calculations and design
requirements. Design requirements include but are not limited to those criteria for size, test pressures,
materials, environment (temperature limits, service class, chemicals) and other pertinent requirements upon
which the design is based. Design documentation may be reviewed and verified by a qualified individual other
than the individual who created the original design.

7.3 Product identification requirements

7.3.f—General

The| supplier/manufacturer shall clearly identify and mark each side-pocket mandrel._according to the
requirements in 7.3.2 and 7.3.3.

7.3.2 Product identification

Each product furnished to this part of ISO 17078 shall be permanently identified using low strgss marking
devlces, which include interrupted dot or rounded cold, die ,stamp, or vibratory] methods.
Supplier/manufacturer specifications shall define the method(s) and locatieh of the markings. The following
infofmation, as a minimum, shall be marked on each side-pocket mandrel:

— | supplier/manufacturer's name or mark;
— | date (month and year) of manufacture;
— |supplier/manufacturer's part number and unique traceable serial number.
Painted marking requirements shall include an arrow pointing up and word “UP” adjacent to the arrow in
cap|tal letters on the flat of oval side-pocket mandrels and the round of round side-pocket mandrels toward the

upper swage.

If the manufacturer's part number does not include thread type, size and mass, then this informatjon shall be
added as additional information.

7.3.p Traceability

All gomponents, weldments, sub-assemblies and assemblies of equipment supplied in accordance with this
part of ISO 17078 shall.be traceable to a job lot, which, for components and weldments, shall alsg identify the
heal(s) or batch let(s) included. All components and weldments in a multi-heat or batch job Jot shall be
rejected if any héat-or batch does not comply with specified requirements. Individual component igdentification
sha|l be maintained to facilitate traceability until the manufacturer’s final inspection has been completed.

Trageability-for side-pocket mandrels is considered sufficient if the equipment and documentatign meet the
reqtllirements of this part of ISO 17078 when it leaves the manufacturer's inventory.

7.4 Quality-control requirement

7.41 General

This part of ISO 17078 provides for three quality-control grades. Requirements for each of these grades are
specified in 7.4.4.

7.4.2 Quality control personnel qualifications

All personnel performing quality-control activities directly affecting material and product quality shall be
qualified in accordance with the supplier/manufacturer's documented requirements.
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7.4.3 Manufacturing non-conformance

The supplier/manufacturer shall establish and maintain documented procedures to ensure that an assembly or
component that does not conform to specified requirements is prevented from unintended use or installation.
This control shall provide for identification, documentation, evaluation, segregation (when applicable) and
disposition of non-conforming assemblies or components.

The responsibility for review and authority for the disposition of non-conforming assemblies or components

shall be defined by the supplier/manufacturer. Non-conforming assemblies or components may be

— reworked to meet the specified requirements;

— accepted without repair by concession of supplier/manufacturer's authorized personnel, provided|the

violatedd manufacturing criterion is categorized as unnecessary to satisfy the design acceptance)criterig;

— rejectef or scrapped.

Repaired apd/or reworked assemblies or components shall be inspected in accordance with the appropriate

quality-conffol grade.

7.4.4 Qugdlity-control grade selection

This part off ISO 17078 provides three grades of quality control for side-packet mandrel products, as shown in

Table D.1. The user/purchaser shall specify, in the functional specification, the grade of quality control and/or

additional r¢quirements when desired.

— Q3 certification of conformance, on request of the user/purchaser;

— Q2 certificate of conformance, plus additional NDE~and mill certification for manufacturer-specijfied
critical (for example, pressure-containing/preéssure-retaining) components, on request| of
user/purchaser;

— Q1 certification of conformance, plus additional NDE and mill certification on all components, exgept
cpmmon hardware items, on request of user/purchaser.

As a minimpm, products shall be suppliedito Q3 unless the user/purchaser specifies grade Q2 or Q1.

NOTE The user/purchaser can alsospecify an additional quality/certification system to apply to equipment supplied

to this part of ISO 17078. See Annex D.for a detailed description of each specific process, procedure or test.

7.4.5 Medsuring/testingleguipment calibration

7.4.51 Measuring,'and testing equipment used for acceptance shall be identified, inspected, calibrated

and adjustdd at specific intervals in accordance with documented specifications, ANSI/NCSL Z540-1, and|this

part of ISO [17078:

7.4.5.2 Pressure-measuring-devieesshall

a) be readable to at least £ 0,5 % of full-scale range or less as required to perform the specified

measurement;

b) be calibrated to maintain £ 2 % accuracy of full-scale range.

7.4.5.3 Pressure-measuring devices shall be used only within the calibrated range.

7454 Pressure-measuring devices shall be calibrated with a master pressure-measuring device or a

dead-weight tester. Calibration intervals for pressure-measuring devices shall be a maximum of three months
until documented calibration history can be established. Calibration intervals shall then be established based
on repeatability, degree of usage and documented calibration history.

18
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7.4.6 Material certifications

Supplier/manufacturer's mill-test certificate of original material or supplier/manufacturer’s certification of test
results are acceptable if the certifications include test results for mechanical properties and chemical
composition for that heat of material. If the material is altered by subsequent processes that change its
properties, then acceptance shall be based on either hardness or mechanical properties tested in accordance
with 1ISO 6892 on specimens from the heat of material in question. These tests shall be completed using the
heat-treat cycle comparable to that for which the material is to be qualified. If the initial test samples fails, then
two additional tests shall be successfully performed in order to qualify the material. The material shall be
rejected if the results of either of two additional tests do not meet specified requirements. If hardness is used
for final acceptance, then hardness-strength correlations shall be documented by the supplier/manufacturer
for that type of material.

Yield strength in this part of ISO 17078 is defined as the 0,2 % yield offset strength in“accofdance with
1SO|6892.

Acceptance of all materials, as defined above, shall be indicated either on the materials or in the records
tracgable to the materials.

Raw material used in the manufacture of components shall meet the following-requirements:

— |certificate of conformance stating that the raw material meets the)supplier/manufacturer's documented
specifications;

— |material test report so that the manufacturer can\ verify that the raw material [meets the
supplier/manufacturer’'s documented specifications;

— | mechanical and physical properties (as applicable):
— metallic materials: Mechanical-property test procedures and practices shall be in
accordance with 1SO 6892 for the metallic materials used for
traceable components,
— elastomers and non-metallics; ) Mechanical-property test procedures for elastomeric| and non-

metallic compound types shall be in accordance with the supplier/
manufacturer’s documented requirements.

7.5| Heat treatment requirements
Thel following specifigs-the heat treatment requirements.

a) |Heat treating‘of production parts shall be performed with heat-treating equipment that has beepn calibrated
and surveyed.

b) |EachXfurnace shall be surveyed within one year prior to heat-treating operations. When g furnace is
repaired or rebuilt, a new survey shall be required before heat-treating.

c) Batch-type and continuous-type heat treating furnaces shall be calibrated in accordance with one of the
following procedures:

1) procedures specified in Section 5 of SAE-AMS-H-6875,
2) procedures specified in Section 7 of BS 2M 54,

3) supplier/manufacturer's written specifications, including acceptance criteria that are not less stringent
than the procedures identified above.
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7.6 Welding requirements

7.6.1 General

The supplier/manufacturer's welding control system shall include requirements for monitoring, updating and
controlling the qualifications of welders/welding operators and the use of welding procedure specifications.
Instruments utilized to verify temperature, voltage and amperage shall be serviced and calibrated in
accordance with the side-pocket mandrel supplier/manufacturer’s written procedures.

All welding procedures, welders and welding operators shall be quallfled in accordance with ASME Boiler and
Pressure Vessel-Code ection 1X__Base metg hat are no - ied_unde he ASM P-numbe :)|ng
shall be qualified as unassrgned metals in accordance with QW 4241 ASME Boiler and Pressure Vessel
Code, Section IX.

7.6.2 Welding consumables

Welding cpnsumables shall conform to AWS or supplier/manufacturer's writtenAspecifications. [The
supplier/mgnufacturer shall have a written procedure for selection, storage and\ control of welding
consumables. Materials of low hydrogen type shall be stored and used as recommended by the manufacfurer
of welding gonsumables to retain their original low hydrogen properties.

7.6.3 Welding procedures and qualification records

7.6.3.1 General

Welding sHall be performed in accordance with welding-procedure specifications written and qualified in
accordancdg with Article Il of ASME Boiler and Pressure Vessél.Code, Section IX. The WPS shall describg all
the essentigl and nonessential variables as defined in ASME Boiler and Pressure Vessel Code, Section IX.
The procedpre-qualification record shall record all essential-variables as defined in ASME Boiler and Presgure
Vessel Codg, Section IX of the weld procedure used for, the qualification test(s).

7.6.3.2 ardness testing

The test wgldment for hardness testing shall have the same type of post-weld heat treatment as the final
product. Fqr side-pocket mandrel enyiténmental service class E2, hardness tests across the weld, hase
material anf heat-affected zone (HAZ)-eross-section shall be performed in accordance with ISO 6508-1 |and
recorded ag part of the PQR. Maximum hardness values for environmental class E2 service shall not exdeed
the requirements of ISO 15156+1,.ISO 15156-2 and/or ISO 15156-3.

NOTE fFor the purposes of this provision, NACE MR-01-75 is equivalent to ISO 15156-1, ISO 15156-2 and/or
ISO 15156-

7.6.4 Welder/welding operator performance qualification

Welders and weldlng operators shall be quallfled in accordance W|th Article 11l of ASME BoHer and Pressure
VeSSG|CO 8Cto cords—ofweldinaperformance—uatifieattons WS S aH-retode—= W dlng
parameters as detailed in ASME Section IX.

7.7 Non-destructive examination (NDE) requirements

7.71 General

The supplier/manufacturer’s qualified representative shall inspect all accessible surfaces for cracks and
damage, ensuring that the technical specification is met.

NDE shall be performed and accepted in accordance with the supplier/manufacturer’s written specification
that shall include the requirements defined in 7.7. The size of the sample of the components to be tested shall
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be in accordance with the appropriate quality-control grade level as indicated in Table D.1. All welds and
adjacent heat-affected zones of the specified sample lot shall be non-destructively examined by one or more
of the following methods: radiography, magnetic particle, ultrasonic or liquid penetrant as designated in the
supplier/manufacturer's specification.

If the examination produces an unacceptable indication as specified in 7.7.6, 7.7.7, 7.7.8 and/or 7.7.9, 20 % of
the side-pocket mandrels from the job lot shall be examined. If another indication is found to be unacceptable,
then 100 % of the job lot shall be examined. Any unacceptable indications shall be removed, repaired and re-
examined using the original NDE method. A “report of non-conformance” shall be generated for non-
conforming items. The disposition of all non-conforming items shall be documented.

7.7.

Non
ISO

NOT

7.7.

Red
sup

P NDE personnel qualification

-destructive examination personnel shall be qualified in accordance with requirements
9712 Level ll, or supplier/manufacturer’s requirements that are not less stringent.

E For the purposes of this provision, ASNT SNT-TC-1A is equivalent to ISO 9712.

B NDE personnel qualification records

ords that document the qualifications of NDE testing personnel shall be maintain
plier/manufacturer.

7.7.4 Visual examination personnel qualifications

Per:
as 4
sha

NOT

Eonnel performing visual examinations shall have an annual eye examination in accordance wi
pplicable to the discipline to be performed. The qualifications for personnel performing visual §
| be in accordance with the supplier/manufacturer's written requirements.

E For the purposes of this provision, ASNT SNT-TC-1A is equivalent to ISO 9712.

7.7.6 Hardness examinations

Har
harg
with
AST

7.7.

Rad
acc

7.7.

iness testing shall be performed™in accordance with procedures specified in ISO 6506-1
ness) or ISO 6508-1 (for Rackwell hardness). The hardness acceptance criteria shall be in
the supplier/manufacturer’s “specifications. All hardness conversions shall be in accon
M E140 or in accordance . with documented test results performed on a particular material.

b Radiographic-examinations

iographic testing shall meet the requirements of ASTM E94. The acceptance criteria
brdance with/ASME Boiler and Pressure Vessel Code, Section VIII, Division I, UW-5I.

7 Ultrasonic examinations

specified in

ed by the

h ISO 9712,
bxamination

(for Brinell
accordance
dance with

shall be in

. Wal W I el » P

Ultr:

H + ' ball l H pu | +k 1 D \L LCadl o 'H
QUG T oty ofidil VT 1T avLurudliict Wil AOVIVIL DUINTT dilfu T TTCOooUTT VTooTIT LUUT, OTULUIT

V, Article 5.

The acceptance criteria shall be in accordance with ASME Boiler and Pressure Code, Section VI, Division 1,
Appendix 12.

7.7.8 Magnetic particle examinations

Magnetic particle examinations shall be in accordance with the requirements of ASTM E709. The acceptance
criteria are as follows:

no relevant indication with a major dimension equal to or greater than 5 mm (3/16 in);

no more than ten relevant indications in any continuous 40 cm? (6 in?) area;
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— no more than three relevant indications in a line separated by less than 1,6 mm (1/16 in) (edge-to-edge);
— no relevant linear indications;

— no rounded indications greater than 3 mm (1/8 in) for welds whose depth is 16 mm (5/8 in) or less; or
5 mm (3/16 in) for welds whose depth is greater than 16 mm (5/8 in).

7.7.9 Liquid penetrant examination

Liquid penetrant examination shall be in accordance with the requirements of ASTM E165. These acceptance
criteria are ps-foHews:

— no relejant linear indications;
— no relejant rounded indication with a major dimension equal to or greater than 5 mm (3/16,in),

— no mote than three relevant rounded indications in a line separated by less than 1,6 mm (1/16 in) (gdge
to edge);

— no rounded indications greater than 3 mm (1/8 in) for welds whose depths,are-16 mm (5/8 in) or les$; or
5 mm ([3/16 in) for welds whose depth is greater than 16 mm (5/8 in).

7.7.10 Component dimensional examination
Components and assemblies shall be dimensionally inspected to assure proper function and compliance with

design critg¢ria and technical specifications. The frequency of ¢hese examinations shall be performed as
specified in[the supplier/manufacturer's written requirements.

7.7.11 NDE evaluations

When NDH testing is defined in the functional and/or the technical specification, it shall be performed as
specified therein.

Each sidg-pocket mandrel shall have hardness tests performed in accordance with |the

supplier/mgnufacturer's written procedure:=“The test results shall meet acceptance criteria as detailed in 7{7.5.
The results|of each evaluation shall be‘'documented.

7.8 Storage and shippingpreparation

7.8.1 General

The suppligr/manufacturer shall comply with the requirements in 7.8.2 to 7.8.5 for storage and shipping of
side-pockef mandrel products.

7.8.2 Dralning, cleaning and/or drying

The processes for draining, cleaning and/or drying of side-pocket mandrel products, after they have been
tested, shall be specified in the supplier/manufacturer's written procedures. The minimum standard shall be
that the products are free of any foreign matter and/or liquids.

7.8.3 Threaded connections and packing bores

All threaded connections and packing bores shall be protected as specified in the supplier/manufacturer's
written procedures. Protection of the threaded connections shall meet ISO 11960, or for a non-ISO thread, the
thread supplier/manufacturer’s written requirements. The minimum standard for the protection of the packing
bores shall be the coating of the packing bores with a rust inhibitor in accordance with the
supplier/manufacturer's written procedures.
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7.8.4 Painting of side-pocket mandrels

The painting of side-pocket mandrels shall be done in accordance with the supplier/manufacturer’s written
procedures, which shall include details of the required protection of all threads and side-pocket packing bores
and seals from paint spray. As a minimum standard, paint shall not be allowed in the packing bores or on the
threaded surfaces.

7.8.5 Permanent marking prior to coating

Prior to coating, all permanent marking that is required by this part of ISO 17078 shall be completed. Active
threads shall be coated only with the surface treatment specified by the manufacturer

7.9| Repair

Repair activities to side-pocket mandrels shall return the product to a condition meeting all requirements
statgd in this part of ISO 17078 or of the edition in effect at the time of original manufacture.
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Annex A
(normative)

Environmental-service requirements

A.1 Purpose

A.1.1 Gehperal

The purpo
environmen
shall establ
classificatioj

ns, or use materials agreed by the user/purchaser.

e of this normative annex is to provide the specified requirements for each“of the
tal service classes that are specified in this part of ISO 17078 (see 5.6). The supplier/manufaciurer
sh criteria and select materials to meet the requirements of the following environmental-senvice

Tableau A.1 — Environmental-service classes

four

Environmental-service classes

Characteristics

E1 — Stand

ard service (see A.1.2)

Non-sour service

E2 — Sulfid

b stress cracking service (see A.1.3)

H,S (sour) service?

E3 —CO, 4

ervice (see A.1.4)

CO, service®

E4 — Speci

bl service (see A.1.5)

Special service requirements defined by th
user/purchaser

N7

a In accof

NOTE Fd

b There a
basis.

dance with ISO 15156-1, ISO 15156-2 and ISO 15156-3:

r the purposes of this provision, NACE MR-01-75 is equivalent to ISO 15156-1, ISO 15156-2 and/or ISO 15156-3.
e no published International Standards for CQ4 service. Each individual application shall be evaluated on a case-by-

ase

A1.2 Clz

ss E1 — Standard service

Service in fluids that have an“H,S partial pressure less than those listed for “sulfide stress cracking” in

ISO 15156-
is 4130/414
by the user

NOTE i
ISO 15156-3

purchaser.

1, ISO 15156-2 and 1SO 15156-3 and no CO, content. The standard material used for this service
0 low-alloy steel (HRC 26 — 36). Other materials may be acceptable for this service if apprgved

or the<purposes of this provision, NACE MR-01-75 is equivalent to ISO 15156-1, ISO 15156-2 and/or

A.1.3 Class E2 — Sulfide stress cracking or H,S (sour) service

Service in fluids that have an H,S partial pressure greater than those listed for “sulfide stress cracking” in
ISO 15156-1, 1ISO 15156-2 and ISO 15156-3 and no CO, content. Materials used for this service shall be
compatible with NACE standards. Any welding processes used for this service shall meet NACE requirements.

NOTE For the purposes of this provision, NACE MR-01-75 is equivalent to ISO 15156-1, ISO 15156-2 and/or

ISO 15156-3.
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A.1.4 Class E3 — CO, service

Service in fluids that have an H,S partial pressure less than those listed for “sulfide stress cracking” in
ISO 15156-1, ISO 15156-2 and ISO 15156-3 but do have CO, present. Examples of acceptable materials for
this service, in order of resistance to CO, corrosion, are 9 Chrome, 410 Stainless Steel, 420 Stainless Steel,
13 Chrome, Super 13 Chrome, 22 Chrome, and Custom 450 Stainless Steel. Other materials may be
acceptable for this service if approved by the user/purchaser.

NOTE For the purposes of this provision, NACE MR-01-75 is equivalent to ISO 15156-1, ISO 15156-2 and/or
ISO 15156-3.

A.115 Class E4 — Special service (to be defined by user/purchaser)

Thig class may be used by the user/purchaser to specify “special”’ service requirements that are ngt otherwise
covered in this part of ISO 17078. An example of this type of service might be a combination of bgth H,S and
COj.
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Annex B
(normative)

Design-validation requirements

B.1 Purpose

B.1.1 Geheral

Each desig
The results
contain the
other than
requiremen

The specifi
by the supy

recorded oM a continuous, time-based data collection file (system) and these test pressure and temperg

readings sh
1,0 % of fy
validation nj

Three desig

shall be maintained in a design-validation file that shall be legible and retrievable: The file s
test results that validate the design and shall be reviewed and approved by a‘qualified pe
the originator. This review shall confirm that, as a minimum, all ofjnthe design-valids
s of this part of ISO 17078 have been met.

lier/manufacturer. For all pressure tests, all test pressures and associated temperatures sha
all be maintained in the validation test file. Pressure measurements shall be accurate to w|

ay be considered as qualified to any of the lower grades of design validation.

n validation grades with referenced clause requirements are shown in Table B.1.

Table B.1 — Design=validation grades

n-validation grade requires a number of individual validation procedure(s), process(es) and tegt(s).

hall
son
tion

L procedures to be followed for each validation procedure, process ‘@nd test shall be documepted

| be

ture

thin

Il scale of the pressure-measurement device. Products.qualified to a higher grade of depign

L Grade
Criterion
V3 \'/ V1
documentatfon B.1.2.2 B.1.3.2 B.1.4.2
design review (burst, collapse, B123 B133 B1.4.3
tolerance)
burst and cqllapse validation B.1.3.4
pressure tegt to destruction at not required or not required
ambient tenjperature B.1.4.6
pressure tegting at rated temperature B.1.24 B.1.3.5 B.1.4.4
internal pregsure cycles not required B.1.3.6 B.1.4.5
finite element apalysis/strain gauge not required not required B.1.4.6
flow control | install/pull with a4 a4 B 4o
kiCk-OVer tool D.1.£.9 D.T1.0.7 D.1.5.7
slick line operational test with kick- not required not required B148
over tool
product-validation internal drift test C.1.23 C.1.23 C.1.23
product-validation external drift test C1.24 C1.24 C1.24
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B.1.2 Grade V3 — Basic level or grade of side-pocket mandrel design validation

B.1.21 General

Grade V3 design-validation tests shall be conducted in the order shown. One or more of the test-specimen
side-pocket mandrel(s) selected for this test shall pass each of these tests. In addition, any one or more
specimens selected for this test shall pass, as a minimum, the product-functional testing grade F3 tests listed
in Annex C. These product-functional tests shall be conducted in the order listed, after all of the design-
validation tests have been completed.

B.1j2:2—DBocumentation
Thel| supplier/manufacturer shall demonstrate, by use of documented historical records, that the subject side-
pocket mandrel product has been on the market for a minimum of two years, that a minimun of 200 mandrels
of the subject product have been sold to end users, and that a minimum of 100 mandrels have beén placed in
seryice by end users.

B.1]2.3 Design review (burst, collapse, tolerance)

roduct. The
istics of the
tions.

The)
des
des

supplier/manufacturer shall have conducted a design review on this, side-pocket mandrel p|
gn-review document shall include a review of the burst, collapse and tensile strength characte
gn, and the tolerance accumulations of the design to insure thatit meets the technical specifica

B.1]2.4 Pressure testing at maximum rated temperature

e the rated
minimum of

Thid
preg
5m

is a hydrostatic or liquid-media internal-pressure test;The test shall be conducted at or abo
sure and maximum rated temperature. The tested“mandrel shall hold the test pressure for a
n. The test pressure shall remain stable within +2%%.

B.1]2.5 Flow control — Install/pull

Thig test is conducted with the side-pocket’mandrel installed in a horizontal position in a vice, with the pocket
locdted at the top of the mandrel, orJin the “12 o’clock” position. A dummy flow control devjce with an
appfopriate latching mechanism shall-be inserted into the mandrel pocket, latched in the pocket apd retrieved

fromp the pocket, using the supplier/manufacturer’'s procedures and acceptance criteria. This tgst shall be

con
conm
the

Hucted using each of the latches, running tools, pulling tools and kick-over tools that are clg
patible with this side-pocket mandrel. The tool string shall consist of a knuckle joint directly ¢
kick-over tool with appropriate weight bars and jars. The side-pocket mandrel shall have a pup

imed to be
bnnected to
joint having

a mjnimum length of ;22" m (4 ft) attached to the upper mandrel connection.

Sid¢-pocket mandrels that do not have an orienting profile shall be tested at a minimum 15 degreg angle from
vertjcal inclination.
tion

B.1/3 AGrade V2 — Intermediate level or grade of side-pocket mandrel design validz

B.1.3.1 General

The grade V2 design-validation tests shall be conducted in the order shown. One or more of the test-
specimen side-pocket mandrel(s) selected for this test shall pass each of these tests, with the exception that
only one test specimen shall be burst-pressure tested to failure, and only one shall be collapse-pressure
tested to failure. In addition, any one or more of the side-pocket mandrel(s) selected for this test, except for
those that are failed in the burst- and collapse-pressure tests, shall pass, as a minimum, the product-
functional testing grade F3 tests listed in Annex C. These product-functional tests shall be conducted in the
order listed, after all of the design validation tests have been completed.
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B.1.3.2 Documentation

The design file shall include all of the design-verification assumptions, calculations, model evaluations, test
results and any other supporting documentation that has been used to verify the design.

B.1.3.3 Design review (burst, collapse, tolerance)

Comply with B.1.2.3.

B.1.3.4 Burst and collapse pressure test to destruction at ambient temperature

B.1.3.4.1 |Burst

A minimum|of one specimen of this design shall be internally pressure tested to failure. This shall be a hydro
test at ambjent temperature. When conducting this test, the pressures where permanent deformation ocfurs
and where failure occurs shall be recorded.

B.1.3.4.2 |Collapse

A minimum|of one specimen of this design shall be externally pressure tested to failure. This shall be a hydro
test at ambjent temperature. When conducting this test, the pressures where(permanent deformation ocfurs
and where failure occurs shall be recorded.

B.1.3.5 Pressure testing at maximum rated temperature

Comply with B.1.2.4

B.1.3.6 Internal pressure cycles

This is an |nternal hydrostatic test. The internal pressure shall be raised to the rated pressure at amhient
temperaturg, held at this value for a minimum of 2'min, with a maximum of 2 % pressure reduction and with no
perceptible [leaks, and then bled to atmospheri¢. TFhis cycle shall be repeated a minimum of 10 times. Or| the
last cycle, the pressure shall be held for a, minimum of 5 min after the test side-pocket mandrel has Heen
isolated from the pressure source.

B.1.3.7 FJow control — Install/pull

This test sHall be conducted with-the side-pocket mandrel installed in a horizontal position, in a vice, witH the
pocket located at the top, side, and bottom of the mandrel, or in the “12 o’clock,” “3 o’clock” and “6 o’clpck”
positions. Im each orientation, a dummy flow control device with an appropriate latching mechanism shall be
inserted info the mandrel pocket, latched in the pocket, and retrieved from the pocket, using| the
supplier/mgnufacturér’s procedures and acceptance criteria. This test shall be conducted using each off the
latches, running tools, pulling tools, and kick-over tools that are claimed to be compatible with this side-pocket
mandrel. The t60l'string shall consist of a knuckle joint directly connected to the kick-over tool with appropriate
weight bars| and jars. The side-pocket mandrel shall have a pup joint having a minimum length of 1,22 m (4 ft)

attached to the upper mandrel connection.

Side-pocket mandrels that do not have an orienting profile shall be tested at a minimum 15 degree angle from
vertical inclination.

B.1.4 Grade V1 — Highest level or grade of side-pocket mandrel design validation

B.1.4.1 General

The grade V1 design-validation tests shall be conducted in the order shown. One or more of the test specimen
side-pocket mandrel(s) selected for this test shall pass each of these tests. In addition, any one or more
specimens selected for this test shall pass, as a minimum, the product functional testing grade F3 tests listed
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in Annex C. These product-functional tests shall be conducted in the order listed, after all of the design-
validation tests have been completed.

B.1.4.2 Documentation

Comply with B.1.3.2.

B.1.4.3 Design review (burst, collapse, tolerance)

Comply with B.1.2.3.

B.1]/4.4 Pressure testing at maximum rated temperature

Comply with B.1.2.4.

B.1J4.5 Internal pressure cycles

Comply with B.1.3.6.
B.1/4.6 Finite element analysis and strain-gauge test

B.1/4.6.1 Finite element analysis (FEA)

A fipite element analysis shall be conducted to define, as a minimum, the rated pressure of the |side-pocket
mandrel under internal pressure, external pressure and tensile loading conditions. All assumptions and
conglusions shall be documented as part of the analysis!

B.1)4.6.2 Strain-gauge test

Strgin gauges, mounted both circumferentially-and longitudinally on the side-pocket mandrel, shal| be used to
verify the finite element analysis in a full-scale test to the rated limits. To be acceptable, the measpred strains
shall be within 5 % of the values calculated by the FEA.

B.1]4.7 Flow control — Install/pull

Comply with B.1.3.7.

B.1}4.8 Slick-line operational test with kick-over tool

Thig test shall be*conducted with the side-pocket mandrel installed at a 45° inclination with the po¢ket located
at the top, sidéyand bottom of the mandrel or in the “12 o’clock, 3 o’clock, and 6 o’clock” positions| A pup joint
havi|ng a minimum length of 3,05 m (10 ft) shall be connected on the upper end of the mandrel and a pup joint
withl a minimum length of 1,83 m (6 ft) on the lower end. A lubricator stack shall be installed on th¢ upper end
e’top pup joint. In each orientation, a dummy flow-control device with an appropriate latching [mechanism
; ; ; ; f ing each of
the kick-over tools that are claimed by the supplier/manufacturer to be compatible with this side-pocket
mandrel, using the supplier/manufacturer’s procedures and acceptance criteria. The kick-over tools shall be
run into and out of the mandrels using slick line.

A further requirement of this test shall be to insert each of the kick-over tools into the bottom of the mandrel
body without pup joints or other threaded accessories to verify that the tool, when inserted into the mandrel,
does not trip the kick-over tool or hang up in the mandrel body at any point below the orienting sleeve. This
test shall be re-run with the mandrel in a fixed (12 o’clock) position and the kick-over tool oriented and held at
10° increments from the top (12 o’clock) position to the bottom (6 o’clock) position.
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Annex C
(normative)

Product-functional testing requirements

C.1 Purpose

C.1.1 Gepheral

Each product-functional testing grade requires a number of individual functional testing 'procedurg(s),
process(es] or test(s). The results of all of these shall be maintained in manufacturing or quality=control filefs.

The specific procedures to be followed for each functional test shall be rdocumented by [the
supplier/mgnufacturer. For all pressure tests, test pressures shall be recorded on @ continuous, time-based
data collectjon file (system) and these pressure and temperature test readings shall’be maintained. Presgure
measuremants shall be accurate to within 1,0 % of full scale of the pressure-measurement device.

Three prodlict functional test grades with references to the subclauses speeifying the requirements are shpwn
in Table C.1

Table C.1 — Product functional testing grades

Grade
Criterion
F3 F2 F1

internal pregsure test C1.22 C.1.3.2 C.14.2
external prepsure test not required C.1.3.3 C.143
internal diameter drift test C1.238 C.1.34 C144
external dianeter drift test Cc12.4 C.1.3.5 C1.4.5
mstallahon/removal method — not required C.1.3.6 C.1.4.6
kick-over togl

C.1.2 Grade F3 — Basic level or grade of side-pocket mandrel product functional testing

C.1.21 General

The produdt functional tests for grade F3 listed in C.1.2.2 through C.1.2.4 shall be conducted in the order
shown.

C.1.2.2 Internal pressure test

This is a hydro or liquid-media internal pressure test. It shall be conducted on 100 % of the side-pocket
mandrels in each job lot. It shall be conducted at or above the rated pressure and at ambient temperature.
The tested mandrel shall hold the test pressure for a minimum of 5 min after stabilization of the pressure. To
be considered stabilized, the pressure shall remain “constant” with a variation of less than + 2 % of the test
pressure. There shall be no perceptible leaks in the mandrel body.
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C.1.2.3 Internal diameter drift test

A drift bar having a standard minimum length of 106,68 cm (42 in) (as specified in ISO 11960) shall pass
unencumbered through the side-pocket mandrel with a flow-control device and latch in place in the mandrel
pocket. The outside diameter of the drift bar shall be the drift internal diameter of the side-pocket mandrel
being tested, with a tolerance in accordance with 1ISO 11960. This shall be performed on 100 % of the
mandrels in each job lot. The drift bar shall be maintained and verified as part of the supplier/manufacturer’s
standard calibration program.

C.1.2.4 External diameter drift test

The| side-pocket mandrel shall pass unencumbered through a section of casing or an equivalentitupe or fixture
thathas an ID not greater than the drift OD of the side-pocket mandrel. This shall be performed ¢n 100 % of
the /mandrels in each job lot. The minimum length of the piece of casing, tube or fixture shall bg at least as
long as the side-pocket mandrel. The internal diameter of the test casing, tube section or test fixture shall be
maihtained and verified as part of the supplier/manufacturer’'s standard calibration pragram.

C.13 Grade F2 — Intermediate level or grade of side-pocket mandrel‘product functional
testing

C.1)3.1 General

Thel| product-functional tests for grade F2 listed in C.1.3.2 through’/ C.1.3.6 shall be conducted in the order
shown.

C.1]3.2 Internal pressure test

Comply with C.1.2.2.

C.1{3.3 External pressure test
Thig test is a hydro or liquid-media external pressure test. It shall be conducted on 5 % of each|job lot or a
minjmum of one mandrel. It shall be cohducted at or above the rated pressure and at ambient témperature.
Thel tested mandrel shall hold the test pressure for a minimum of 5 min after stabilization of the gressure. To

be ¢onsidered stabilized, the pressure shall remain “constant” with a variation of less than + 2 % of the test
pregsure.

C.1]3.4 Internal diameter drift test
Comply with C.1.2;3.
C.1)3.5 External diameter drift test

Comply with C.1.2.4.

C.1.3.6 Installation/removal method — Kick-over tool

This test is conducted with the side-pocket mandrel installed in a horizontal position in a vice, with the pocket
located at the top of the mandrel or in the “12 o’clock” position. It shall be conducted on 5 % of each job lot or
a minimum of one mandrel. A flow-control device with an appropriate latching mechanism shall be inserted
into the mandrel pocket, latched in the pocket and retrieved from the pocket using the kick-over tool that the
user/purchaser specifies, using the supplier/manufacturer’s procedures and acceptance criteria. If no specific
tool is specified, the supplier/manufacturer shall choose a tool and document this choice in the test record.
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C.1.4 Grade F1 — Highest level or grade of side-pocket mandrel product functional testing

C141 G

eneral

The product-functional tests for grade F3 listed in C.1.4.2 through C.1.4.6 shall be conducted in the order

shown.

C14.2

Internal pressure test

Comply with C.1.2.2.

C143 E

This test is
minimum o
The tested
be conside
pressure.

C1.44 |In

Comply with C.1.2.3.

C145 E

Comply with C.1.2.4.

C.1.4.6

n

This test is
located at t
or a minimu
into the ma
user/purcha
tool is spec

Lternal pressure test

kternal diameter drift test

a hydro or liquid-media external pressure test. It shall be conducted on 100 % of each job lot
one mandrel. It shall be conducted at or above the rated pressure and at ambient temperat

ed stabilized, the pressure shall remain “constant” with a variation of less than + 2 % of the

ternal diameter drift test

stallation/removal method — Kick-over tool

conducted with the side-pocket mandrel installed in a horizontal position in a vice, with the po|
ne top of the mandrel or in the “12 o’cleck” position. It shall be conducted on 100 % of each jo
m of one mandrel. A flow-control device with an appropriate latching mechanism shall be inse
hdrel pocket, latched in the pocket-and retrieved from the pocket using the kick-over tool that
ser specifies, using the supplier/manufacturer's procedures and acceptance criteria. If no sp¢
fied, the supplier/manufactdrer shall choose a tool and document this choice in the test record.

mandrel shall hold the test pressure for a minimum of 5 min after stabilization ef\the pressure,.

or a
ure.
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