AWES

Advanced Well Equipment
Standards Group

AWES Recommended Practice
For Flat-Packs (FP)

AWES: 3362-AWES-FP-MAIN-FINAL

Issue date: December 2017

OTM Consulting Ltd



AWES

Advanced Well Equipment
Standards Group

Thanks to the following companies for their contributions to this document:

Ametek (Fine Tubes)
Baker Hughes
Halliburton

Mid-South Control Lines
Prysmian

RSCC

Sandvik



AWES

Advanced Well Equipment
Standards Group

Content

1 L a1 0T [ 1o i o] o PO PP PRRPRR 6
2 Yol 0] o PSSP PPUPPPPPIN 7
3 Terms, Definitions and Abbreviated TeIMIS.......coiuiiii i
3.1 Terms and DefinitioNS .........euiiiiii e e e e e e e
3.2 WY o] o] LNV = 1= To I I T 0 0 U ETRRPTP
4. NOIMALIVE REFEIEINCES ....eiiiiiiiiiie ittt e st e e et e e e e enbae e e e aneee
5. LCT=T L= = Ul = To [T =T 0 =T o] £ PSRRI
51 Encapsulation Dimensional REQUINEIMENES ........coouiiioiiiiieeiiie et
5.2 Encapsulation DIMensional TOIErANCES ..........uvii it
5.3 (@ 14[=T0] =1 (o] o HR PP PP PP PTUPPPPPPPPTN
5.4 O 4[=T0] =1 (o] o I (o KO TP PP PP PTUPPPPPPPPTN
55 Color Coding Of COMPONENTS......cciiiiiieiitiiee ettt e et e e e st e e e e e abae e e e sbreeeesbreeeeans
5.6 ENcapsulation COlOMNG .......oouiiiiiiiiie ettt
5.7 SHIPPING AIAS e ——————————
5.8 Bumper Bars and Strength MEMDEIS .........uuuiiiiiiiiiiiiiiiiiiiiiiiieieieieieeneenrerererernraserarererernrnrarnne
6. Manufacturing REQUIFEMENTS ........uuiiiiiiiie ettt ettt e st e e sabn e e
6.1 MINIMUM Print REQUINEIMENTS ...ttt ittt e e e e e
6.2 Recommended Factory Acceptance TeStiNG (FAT) .....uuuuiuuuiuiuiuriieieininieinieinrninrniernrnnnr.
6.2.1 O B . oo ———————
6.2.2 TESE SAMPIE(S) ..ttt ettt ettt e et e e et e e e b e e e e et e e e e nb e e e e nees
6.2.3 Y o] oLz UL L PP P PP PP PP PR PP PTPTPRPTPRPTPTPRPRIN
6.2.4 Item Tests to be Completed (done on each UNIQUE ItEM) .......uuevevereiiiiieiiiiiiiiieiiieierreereeernrnn,
7. Type Tests (QUAlIfICAtION TESES) ..u.uuuuriuirirrieiiieieiiirieierereaeiererrrerrrereeere——————————.—r——————.
7.1 Flat-Pack TOrSioN TESHNG .....veeieiiiiiee ettt ettt e et e e e e sabe e e e e
7.2 FIat-Pack CruSh TESHNG . ....coiuieieiiiiie ettt ettt e et e e e nbne e e e neee
7.3 [ oY = Tl Q[ g o = T =1 1T
7.4 Encapsulation Un-aged Physical Properti€S............uuuuuuiuiuimiiiiiiiiiiiiiiisieininisieieinisnnnnnn.
74.1 ST 11 1] o] [ OO PTPPRPPRPPRP
7.4.2 LCT=T T = U oo =To L1 ] - SRR
7.4.3 o [ LT =T =T 1S
7.5 Encapsulation Material PENEration ...............uuuuiuiiiiiuiiiiiiiiiiiiieieieieieereeeeeee———..
7.5.1 (@ o] = ot R TPPRPRPPRRN
7.5.2 ST 11 1] o] [ 2P TPPRPRRPPRPN
7.5.3 e o To=To [N PO PRPT P
7.5.4 REGQUITBIMENES ...ttt e e e e e bbbttt e e e e s s e a b bbb et e e e e e e e abbbe e e e e e e e e aanrebeees
7.6 Encapsulation ADrasion TESE ...
7.7 Encapsulation Chemical Compatibility at TEMPErature ...........cccoeceeeeiiiii e
7.7.1 (@] ][ ox PP PT R UTUPPPPPPPPT



AWES

Advanced Well Equipment
Standards Group

7.7.2 ST T 0] o] =PSRRI
7.7.3 o o To=To [N]SR
7.7.4 REGUITEIMENTS ...ttt e e e h bt e e e et e e et b et e e e sbe e e e e anbe e e e e anbneeeennes
7.8 Encapsulation Slip/Adherence Test (For Single Line€ only)........ceovviiiiiiieee e
7.8.1 @] o] =T o PSRRI
7.8.2 ST 11 1] o] [ PP P PO PP PPPPPPPPPPRPN
7.8.3 o o To=To [N]SR
7.8.4 =0 [T =T 4 =T o] £ SRS
7.9 Cyclic Flat-Pack BENA TEST........uuiiiiieeiiiiiiiie et e e s e e e e e s s st e e e e e e s s s entnnreeeeaeeeaanns
7.9.1 (O o] = ot PP PP PPPPPPPPPPRP
7.9.2 ST 11 1] o] [ PP P PO PP PPPPPPPPPPRPN
7.9.3 L CoTot =T o (1] = PRSP
7.9.4 =0 [T =T 4 =T o] £ R
8. Other Recommendations and GUIEIINES ...........cooiiiiiiiiiiiii e
8.1 Packaging and Preservation Recommendation............cccccoiiiiiieiiiiiee i
8.2 Customer Receipt of Flat-Pack ...
8.3 ) (o = T [P PPPPPPPPTTR
8.4 Reel & SKid HANAING ... .oeeiiiiie et e e
8.5 Flat-Pack Handling — Un-spooling/Re-spooling/ Repackaging/ Installation...............c..cccceenee.



AWES

Advanced Well Equipment
Standards Group

Foreword

AWES (Advanced Well Equipment Standardisation) is a global industry workgroup formed under the
guidance of OTM Consulting. Invitation to this group has been extended to members of various
branches of the oil and gas industry including oil and gas exploration and production companies, service
companies and equipment vendors.

The main task of this technical committee is to prepare an international recommended practice based
on the statement of requirements of the end users of Flat-Packs. This committee and the resultant
recommended practice will not be designed to hamper innovation of equipment developed by
suppliers/manufacturers. Instead the focus has been dedicated to standardizing the qualification testing
criteria of said equipment as per mutually agreeable conditions.

This document is only valid if it has been verified to be the latest revision.
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1. Introduction

This Recommended Practice (RP) has been developed by users/purchasers and
suppliers/manufacturers of downhole equipment and products that are intended for use in the petroleum
and natural gas industry worldwide. This RP is intended to provide requirements and information to
both parties regarding qualification and acceptance testing performed on the device to validate product
functionality.

Users of this RP should be aware that requirements above those outlined in this RP may be needed for
individual applications.

This RP is not intended to inhibit a supplier/manufacturer from offering, or the user/purchaser from
accepting, alternative equipment or engineering solutions. This may be particularly applicable where
there is innovative or developing technology. Where an alternative is offered, the supplier/manufacturer
should identify any variations from this RP.
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2. Scope

The scope of this recommended practice covers systems of small diameter components that have been
encapsulated with other components in a polymer jacket. These other components can include, but
are not limited to, continuous tubing, TEC, TEF, and strength members.

These products are used as components for sub surface safety systems, chemical injection systems,
down hole monitoring systems, and hydraulic control systems.

This document will detail qualification tests, requirements, FAT and define minimum performance
standards.



