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.~ _TOTAL  UNITPRICE  currency.  QTY

063/16 11on" NIl and

__THE GOODS

2-1600359

20.00

unit

Induction bends,R=5D,12",45 deg, GR-52,
PSL1,12"X0.375 according to spec.
PES-002

24245

20.00

unit

Induction bends,R=5D,12",90 deg, GR-
52,PSL1, 12"X0.375 according to spec.
PES-002

24244

2

2-1600298

16.00

unit

Induction bends,R=5D,12",45 deg, GR-52,
PSL1 ,12"X0.375 according to spec.168673

24245

5.00

unit

Induction bends,R=5D,12",90 deg, GR-
52,PSL1, 12"X0.375 according to
spec.168673

24244

2

2-1600387

26.00

unit

Induction bends,R=5D,12",45 GR52 PSL1
12"*0.375

24245

1

1.00

unit

Induction bends,R=5D,8",30 DEG,API 5L,
GR.X52, PSL1,ASME B16.49 ACC TO
SPEC 168673

24353

21.00

unit

Induction bends,R=5D,8",45 DEG,API 5L,
GR.X52, PSL1,ASME B16.49 ACC TO
SPEC 168673

24354

2.00

unit

Induction bends,R=5D,8",90 DEG,API 5L,
GR.X52, PSL1,ASME B16.49 ACC TO
SPEC 168673

24355

5.00

unit

Induction bends,R=5D,10",30 DEG,API 5L,
GR.X52, PSL1,ASME B16.49 ACC TO
SPEC 168673

24356

10.00

unit

Induction bends,R=5D,10",45 DEG,API 5L,
GR.X52, PSL1,ASME B16.49 ACC TO
SPEC 168673

24357

2.00

unit

Induction bends,R=5D,12",30 DEG, API 5L,
GR.X52, PSL1,ASME B16.49 ACC TO
SPEC 168673

24358

7

1-1601549

40.00

unit

Induction bends,R=5D,12",45 GR52 PSL1
12"*0.375

24245

1




. E‘g!;KRA\N n“ua n‘A'EJHI U_‘J"J. n_l'nl%{ﬂ ,
B ISRAFL B3I P91 NI {g}

PIPE LINE INDUCTION
BEND SPECIFICATION

PES- 002

Baran Project number: 1-033-116
PEI Project number: 2076

P.0. 29/08/2016 | FOR COMMENTS | E.E E.E G.G
REV. DATE DESCRIPTION BY CKD. APP’D
NI N2

84965 1my mwyn MmN ,8 oy 'm
1/14




. BARAN n"ua AR DI NithWn,
. IWSRAEL P"YI P77 XD AP (s}

TABLE OF CONTENT

1 INTRODUCTION .. iituiiiiimiesiiieressssssesiesiesssssssssssirerrs s rresssmssseresssssees s 3
L1 PROJTECT oottt et et e e et et e et eeseeeeaaesseesaass s assesssnnsssrannareseeees 3
L2 S R e ormssommms snmi it o 00 A SR R 0§ Fas b s o A £ 0 A 8 8 8 A A8 S S A E S 3
I U L T T ——— 3
L.d ABBREVIATIONS ...ttt sits et s esteesanaeasean st e s eassseesassseesaasssesessenneesssnneeesssnesessses 3

2 REFERENCES, CODES AND STANDARDS .....iiiiiiiimiiiniisiinssicsiessassssessssssemsssinsessennns 4
21 COUES ANIFSYANDARIYS coovmmommmmnsmmmssses s i s s s s i 4
2.2 PROJECT SPECIFICATIONS ...ooootttieieieiciteeeeettseeseeeasereesesensesesssseeessosessssssssssesassssssssssssssassesas 5

3 INDUCTION BEND MANUFACTURING ...uoiiiitrieniieesisisnsssennserenssereessssrnnsersnsesessnssssnsssssnnnns 5
3l MOTHER PIPE. i v o i i s b e s it s s s s e si s s s s v 5
3.2 MANUFACTURING PROCEDURE ....oooiiiiiiiieeeeiecietesteeessessessessssesssiessssssessssssssssssssssssssseeess 5
3.3 TEST BENDS ... ettt ettt est e s st et seeesseensaessesneesseneasseastssessansseesassseeesassseseassseesas 5
3.4 PRODUCTION BENDIS ooiiiiiiiieetiteeeee et eeeeeree st assineasassssesassssesssssessssessssssssssssssasssessasssessns 8
5l IIRIBNISTONG wnnsvinssnsioiasnss i e i s s L R T Ve Vi Eh R ¥ St nirs oS e et em e st 8
3.6 PIPE ENDS ..ottt ittt ittt s ssasteesensses s ensesansssensesasseesassessseseseseessensessasesasessassesssneseses 9

4 NON-DESTRUCTIVE TESTING ....iictiiiiiimeiiiiresnsiiessssrsnnsissnsssesnssrsessssessssssnsssennnssenssrsrenes 10

5 IVTARKING L.uuiiiviiitnerrrrmrssrirsssssssissssssssssssesssessnssssssssssesssnsssssssssnnssssssnnnnnssssnsnsssssssnnnnsesssnnnnns 10

6 DOGUINENTS cisuniisssnssssiaiiciesisis saisosisessinssvnssns sanssmmannns xe Lunssmss s enes nEsss orpsNss s rmes EreLErEmaRSS EHs 11
6.1 CERTIEICATION corrammsmmsmrmsis i i s s s s e v s 11
6.2 RETENTION OF RECORDS ....cotiiiiiiieeititiiesesissesseessesssesssesasssssssassssssassssessssssssesssssssssssssens 11

HANDLING AND STORAGE.......icovtteerreemrermreessmrssmssssssmmsssistesesssessnessssssssresesseessesssssssssssees 11

BEND DAT A SHEET ..iiiittutttiicsiiiirrrrersrersirerirmessmmesmesssismsssssssssssesseeeerssnsssmsessseseseessssssnssssss 12

REQUIRENENT S ... ciiiiittttuiiiieeeiseerrrrrsrrrseresseessmessnessetssssssssesssessesesssesssssssrereesessssssssssssssses 14
NIV 112

84965 iy nwyn MmN, 8 omy 'nn
2/14




M BARAN |
B ISRAEL

W
3TV NUT INID IR

Y2 AN U9 nl'nwnis.
|}

1 INTRODUCTION

1.1 PROJECT

Petroleum and Energy Infrastructure Ltd (PEI) has appointed Baran Israel LTD, as the
designer of a piping plan. PEl is a company deals with the storage and transportation of
crude oil and distillates.

The company intends to build piping delivery system from Plugot junction to Eshel
Terminal ( Plugot — Eshel pipeline ). The Plugot — Eshel pipeline is used for transportation
oil distillates to Southern areas of Israel, the designed pipeline shall be added to an existing
pipeline that is currently under operation.

1.2 SCOPE

This Specification details the minimum technical requirements for manufacture, testing, and
inspection of induction bends for use in the Plugot — Eshel pipeline.
The bends shall be manufactured in accordance ISO 15500-1.

1.3  DEFINITIONS

The following definitions are used throughout this Specification:

Company PEI or its appointed representative

Supplier The maker or provider of materials or ,
equipment, or the supplier of services, in order
to meet the requirements of this specification

Table 1-1 Definitions

1.4 ABBREVIATIONS

The following abbreviations are used in this specification:

API American Petroleum Institute

ASME American Society of Mechanical Engineers

ASNT American  Society for Non-destructive
Testing

NDT Non-Destructive Testing

Table 1-2 Abbreviations

ONIYY 2
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2.1

REFERENCES, CODES AND STANDARDS

The latest revision of the following Codes, Standards and Specifications shall apply unless
otherwise indicated and shall form an integral part of this specification.

The tests shall be executed by SUPPLIER in accordance/compliance with EN 10204 3.1
and this Technical Specifications document.

Further specific details shall be issued in the Scope of Work and shall be approved by

COMPANY

CODES AND STANDARDS

ASME B31.4 Pipe line transportation system for liquid hydrocarbons and
other liquids

ASME V Boiler and Pressure Vessel Code Section V: Non Destructive
Examination

BS EN ISO 6507-1 Metallic materials. Vickers hardness test. Test method

BS EN 10160 Ultrasonic Testing of Steel Flat Product of Thickness Equal or
Greater than 6 mm (Reflection Method)

API 5L Specification for Line Pipe

BSEN 10204 Metallic Products - Types of Inspection Documents

EN 10204 3.1 Metallic Products - Inspection Certificat

API RP 5LW Recommended Practice for Marine Transportation of Line Pipe
on Barges and Marine Vessels

API RP 5L1 Recommended Practice for Railroad Transportation of Line
Pipe

ASNT-TC-1A Recommended Practice. Personnel Qualification and
Certification in Non-Destructive Testing

ISO 15500-1 Petroleum and Natural Gas Industries - Induction Bends,
Fittings and Flanges for Pipeline Transportation Systems - Part
1; Induction Bends

YN 12
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2.2 PROJECT SPECIFICATIONS

#161420-V5 Enquiry specification — Technical Specification
12" Pipe ( SMLS)

3 INDUCTION BEND MANUFACTURING

3.1 MOTHER PIPE

The pipe used for the production of induction bends shall STEEL PIPE API 5L L360 ( X52 )

12 3/4" x 0.375", Seamless pipe ( SMLS ). Manufactured and tested in accordance with the
requirements of AP| 5L .

SUPPLIER shall be responsible for the supply of the mother pipe suitable for induction
bending to the requirements of this specification. Materials will only be accepted provided
that they are accompanied by certificates to EN 10204 3.1 demonstrating that the material
offered has equivalent fundamental material mechanical properties to those listed in API 5L
PSL 1 X52 Grade.

The Specification of pipe used, Manufacturer and the Laboratories in which the testing is
performed shall be approved by COMPANY.

3.2 MANUFACTURING PROCEDURE

The procedure for induction bending shall be submitted to COMPANY to approval prior to
commencement of production This procedure shall include all proposed operations and
tests, together with all appropriate parameters and acceptance criteria.

Bending shall be carried out without mandrels using progressive local induction heating at
the point where the pipe is being bent in accordance with ISO 15590-1.

Once the bending operation has commenced any stoppage shall not be permitted until

the entire bend is completed.

Post-bend heat treatment shall be applied over the entire bend and tangent lengths

unless the SUPPLIER can demonstrate that the specified properties are achieved in the as-
bent condition. Heat treatment procedures shall be submitted to COMPANY for approvals
part of the induction bending procedure.

3.3 TEST BENDS

One additional bend for each combination of diameter, wall thickness, material grade and
mother pipe manufacturing route shall be made for test purposes.

The following examinations and mechanical tests shall be performed on the test bend in
compliance with the methods and requirements of the applicable specification for the
mother pipe. All tests shall be performed on a bend in the final heat treated condition. The
results of all mechanical tests shall be in accordance with the requirements specification of
the mother pipe AND in accordance to API 5L X52 PSL 1

INIYY 2
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# The bend shall be non-destructively tested in accordance with this Specification.
# The dimensions of the bend shall meet the requirements of this Specification.

= Tensile tests shall be performed on transverse and longitudinal specimens
taken from the locations specified in Figure 3.1

= Sets of three Charpy V-notch impact test specimens shall be taken from the
locations specified in Figure 3.1.

# Full wall macro sections of parent metal shall be removed from the locations
specified In Figure 3.1. The macro sections shall be polished and Vickers
hardness tested in accordance with BS EN 6507 Part 1. The number and
location of the hardness indents and the maximum hardness shall be in
accordance with the specification for mother pipe.

NI 112
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PERSPECTIVE WIEW

STOR/START - STOP/START  pyugenT

TEET DPECIMEN LOCATIONS

WLLD SEAM H
¢

Ty= TRANSVERSE TENSILE

f,= LONGITUDINAL TENSILE
¢ = CHARPY (SET OF 3)

H = HARDNESS

Figuro 3.1 Mechanlcal Testing of Induetion Bonds
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3.4

3.5

PRODUCTION BENDS

All production bends shall be manufactured using the approved and qualified manufacturing
procedure. Any variation in procedure, or deviation from the bend forming parameters used
for the test bend, shall be cause for rejection.

All production bends shall be non-destructively examined in accordance with the
requirements of Section 4 of this Specification,

Each production bend shall be tested and results recorded using a gauging pig. The
diameter of the gauging plate shall be 95% of the nominal internal diameter. Details of the
gauging pig shall be submitted to COMPANY for approval.

DIMENSIONS

All bends shall be supplied to the following dimensional tolerances:

=

X

The wall thickness at any location on the finished bend shall not be less than the
specified minimum wall thickness as defined in the datasheet. The wall thickness of
the sacrificial bend shall be measured ultrasonically at 150 mm intervals along the pipe
at eight locations spaced equidistantly around the circumference of the pipe between
the start and stop point of bending, The wall thickness of production bends shall be
measured in the body and at both ends of each bend at the intrados, extrados and one
neutral axis.

The inside diameter measured at each of the bend tangent ends shall be within the
tolerances specified in the specification for mother pipe.

Out of roundness, measured as the difference between maximum and minimum outside
diameter, shall not exceed 2.5% of the nominal pipe outside diameter in the body of the
bend. At the ends of the bend, out of roundness shall be within the tolerances specified
in the specification for mother pipe.

The ends of all bends shall be cut square to the axis of the bend, within a tolerance of
1.5 mm.

Out of plane tolerance shall be within the limits shown in Figure 3.2.
The bend angle shall be within + 0.5 degrees of the specified value.

Any irregularities in the surface contour of the bend caused by the bending process
shall be minimised. All irregularities shall blend smoothly into the adjoining surfaces.

INIW )12
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Figure 3.2 Out of Plane of Formed Bends

Out of plane (p) shall not exceed 4.76 mm

3.6 PIPE ENDS

Bends shall be provided with bevel ends.
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NON-DESTRUCTIVE TESTING
Non-destructive testing shall be performed on all bends in the final heat treated condition.

Procedures for all non-destructive testing shall be submitted to COMPANY and Third party
inspection for approval prior to commencement of testing and shall include techniques used
and acceptance criteria.

SUPPLIER shall only use NDT personnel qualified to ASNT-SNT-TC-1A level 2 or agreed
equivalent.

The following NDT shall be performed:

# The entire outer radius of the bend from neutral axis to neutral axis shall be
ultrasonically. inspected using a shear wave technique. A reference standard with
longitudinal and transverse notches equivalent to 5 percent of the nominal wall
thickness of the pipe and in accordance with the requirements of API 5L SR 4 shall be
used. All discontinuities exceeding the reference standard shall be recorded and
investigated.

= A 50 mm wide circumferential band at the final cut ends of the bend shall be
ultrasonically tested for laminations in accordance with BS EN 10160.

£ The entire outer surface of each bend shall be magnetic particle tested in accordance
with ASME Section V Article 7 or approved equivalent. All surface scale shall be
removed by wire brushing prior to magnetic particle testing.

Acceptance limits for the ultrasonics and magnetic particle testing shall be in accordance with
the specification for mother pipe.

Minor surface imperfections may be removed by grinding and provided that the minimum wall
thickness, as specified in the requisition, is maintained and not sharp notch results. The
ground area shall be inspected by magnetic particle testing approved procedures to ensure
removal! of defects and the wall thickness shall be checked by ultrasonic examination.
Surface imperfections which cannot be removed within these limits shall be cause for
rejection of the bend.

MARKING
The original pipe number and bend suffix shall be hard stamped on both ends of each bend.
Each bend shall be marked internally with the following information using paint stencils:

# Pipe original individual identification number and bend suffix
# Purchase order / item number

INIWY 12
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6.1

6.2

# Bend angle

Any sections of unused straight pipe shall be marked with the original pipe number and suffix
(if more than one).

DOCUMENTS

CERTIFICATION

Materials shall be delivered by the Supplier with Certificates in accordance with EN 10204 3.1
to supplier's account including the information required by ISO 15590-1.

RETENTION OF RECORDS
As API 5L.

HANDLING AND STORAGE

The SUPPLIER shall submit to COMPANY for approval, Procedures for handling, stacking
during storage, and stacking and securing bends for shipment, No welding of temporary
attachments for handling, stacking or securing shall be permitted.

All handling, loading and unloading shall be done in such a manner as to minimise damage
using slings or padded hooks.

Rail cars, trucks, lighters, ships or other conveyances shall be cleaned of debris or any
substance that might damage the bends prior to loading and suitable timber and other
dunnage shall be used to protect the bends against damage in transit.

Loading onto or into rail cars, trucks, Lighters, ships or other conveyances shall be performed
in accordance with APl RP 5L1 or API RP 5LW as appropriate, and in all cases In
accordance with the approved handling procedures. No on-deck overseas shipment shall be
permitted.

Finished bends to be stored for a significant period of time at the mill or marshalling yard shall
be stored in a manner to prevent corrosion.

Bends shall not rest on projections which could result in point stresses or be allowed to rub on
an adjacent object. Pipe stresses shall be limited to prevent loading which results in out-of-
roundness.
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BEND DATA SHEET
Item Description Value Remarks
Nominal Pipe Size 12"
Mother pipe supplied by Supplier
Mother pipe certification EN 10204 3.2
Line pipe specification API 5L See section 3.1

Material Grade

L360 (X52) PSL1

See section 3.1

SEAMLESS
Nominal Outer Diameter 323.85 mm
Nominal Wall Thickness 9.52 mm
Minimum Wall Thickness after 8.5 mm
bending :
Minimum Tangent Length 300 mm

Tangent end preparation

Internally tapered to match
adjacent line pipe

Note 1

line pipe

Nominal Wall Thickness of adjacent

9.52 mm

Test Bends

1-off

See section 3.3

Inside diameter of bend tangents

as per API 5L Table B

Gauging

Gauge diameter plate shall be
not less than 95% of minimum
ID of pipe bends

Out of Plane tolerance for bends

as shown In Figure 3.2

Out of roundness

as specified in Section 3.5

Bend angle

as specified in Section 3.5

Minimum design temperature

0°C

NIV 2
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Item Description

Value

Remarks

Hardness

as specified in APl 5L

Mechanical Properties

as specified in API 5L

See section 3.3

Charpy Impact Test

as specified in APl 5L

Chemical Composition

as specified in APl 5L

Notes:

1. Where internal machining is required, the angle of the internal taper, measured from the
longitudinal axis, shall be no larger than 14 degrees.
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9 REQUIREMENTS
ITEM  |DESCRIPTION MATERIAL GRADE UNIT Quanty |UNIT |TOTAL [SPECIFICATION
ORESS./RATING PRIC |PRICE
E

1 |BEND |OD 323.85 MM x 9.52 MM [API 5L L360 (X52) PS ACCTO PES -002
R=1524 MM PSL1 BILL OF
90 DEG. QUANTITY

2 (BEND |OD323.85 MM x9.52 MM |API 5L 1360 (X52) PS ACC TO PES -002
R=1524 MM PSL1 BILL OF
45 DEG. QUANTITY
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Induction Bends Specification Rev: P3

(30° 45° 90° 5D NPS 12”,10”,8”)

Doc. # | 2016-PEI-SPC-0013, 168673-v2

Date: 17/11/2016

Project | Maintenance of Kamad-Elroey Pipelines

Originator Ion M J
riginator on Mosor j/‘//‘/{bf'
Approved Doron Regev AL.) /17{3
Approved PEI l

TECHNICAL SPECIFICATION FOR INDUCTION BENDS

This is an enquiry specification for induction bends for the costruction of
piggable oil pipelines.

This specification details the minimum technical requirements for
manufacture, testing, and inspection of induction bends.

1. CODES AND STANDARDS:

The latest revision of the following Codes, Standards and Specifications shall
apply unless otherwise indicated and shall form an integral part of this
specification.

The tests shall be executed by SUPPLIER in accordance/compliance with EN
10204 3.1 and this Technical Specifications document.

Further specific details shall be issued in the Scope of Work and shall be
approved by PEL

ASME B31.4 Pipe line transportation system for liquid hydrocarbons
and other liquids

ASME V Boiler and Pressure Vessel Code Section V: Non
Destructive Examination

BS EN ISO 6507-1 Metallic materials. Vickers hardness test. Test method

BS EN 10160 Ultrasonic Testing of Steel Flat Product of Thickness
Equal or Greater than 6 mm (Reflection Method)

API 5L Specification for Line Pipe

ASME B16.49 Factory-Made, Wrought Steel, Buttwelding Induction

Bends for Transportation and Distribution Systems

ISO 15590-1 Petroleum and Natural Gas Industries - Induction
Bends, Fittings and Flanges for Pipeline Transportation
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Systems - Part 1; Induction Bends

BSEN 10204 Metallic Products - Types of Inspection Documents

EN 10204 3.1 Metallic Products - Inspection Certificate

API RP 5LW Recommended Practice for Marine Transportation of
Line Pipe on Barges and Marine Vessels

API RP 5L1 Recommended Practice for Railroad Transportation of
Line Pipe

ASNT-TC-1A Recommended Practice. Personnel Qualification and
Certification in Non-Destructive Testing

2. BASE PIPE :

Manufactured and tested in accordance with the requirements of API
8L.

SUPPLIER shall be responsible for the supply of the base pipe suitable
for induction bending to the requirements of this specification. Materials will
only be accepted provided that they are accompanied by certificates to EN
10204 3.1 demonstrating that the material offered has equivalent fundamental
material mechanical properties to those listed in API 5L.

The Specification of pipe used, Manufacturer and the Laboratories in
which the testing is performed shall be approved by PEI.
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3. MANUFACTURING PROCEDURE

The procedure for induction bending shall be submitted to PEI to
approval prior to commencement of production. This procedure shall include
all proposed operations and tests, together with all appropriate parameters and
acceptance criteria.

Bending shall be carried out without mandrels using progressive local
induction heating at the point where the pipe is being bent in accordance with
ASME B16.49/ISO 15590-1.

Once the bending operation has commenced any stoppage shall not be
permitted until the entire bend is completed.

Post-bend heat treatment shall be applied over the entire bend and
tangent lengths unless the SUPPLIER can demonstrate that the specified
properties are achieved in the as-bent condition. Heat treatment procedures
shall be submitted to COMPANY for approvals part of the induction bending
procedure.

4. TEST BENDS

One additional bend for each combination of diameter, wall thickness,
material grade and base pipe manufacturing route shall be made for test
purposes.

The following examinations and mechanical tests shall be performed on
the test bend in compliance with the methods and requirements of the
applicable specification for the base pipe. All tests shall be performed on a
bend in the final heat treated condition. The results of all mechanical tests
shall be in accordance with the requirements of API SL.

? The bend shall be non-destructively tested in accordance with
this Specification.

?  The dimensions of the bend shall meet the requirements of this
Specification.

? Tensile tests shall be performed on transverse and longitudinal
specimens in accordance with the requirements of ASME B16.49.

7 Sets of three Charpy V-notch impact test specimens shall be
taken in accordance with ASME B16.49 requirements.

?  Full wall macro sections of parent metal shall be removed from
the locations specified in ASME B16.49. The macro sections
shall be polished and Vickers hardness tested in accordance with
BS EN 6507 Part 1. The number and location of the hardness
indents and the maximum hardness shall be in accordance with
the specification for base pipe.
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5. PRODUCTION BENDS
All production bends shall be manufactured using the approved and
qualified manufacturing procedure. Any variation in procedure, or deviation
from the bend forming parameters used for the test bend, shall be cause for

rejection.

All production bends shall be non-destructively examined in accordance
with the requirements of Section 6 of this Specification.

Each production bend shall be tested and results recorded using a
gauging pig. The diameter of the gauging plate shall be 95% of the nominal
internal diameter. Details of the gauging pig shall be submitted to PEI for

approval.

6. DIMENSIONS
All bends shall be supplied to the following dimensional tolerances:

4

The wall thickness at any location on the finished bend shall not
be less than the specified minimum wall thickness as defined in
the datasheet. The wall thickness of the sacrificial bend shall be
measured ultrasonically at 150 mm intervals along the pipe at
eight locations spaced equidistantly around the circumference of
the pipe between the start and stop point of bending, the wall
thickness of production bends shall be measured in the body and
at both ends of each bend at the intrados, extrados and one
neutral axis. '

The inside diameter measured at each of the bend tangent ends
shall be within the tolerances specified in the specification for
base pipe.

Out of roundness, measured as the difference between maximum
and minimum outside diameter, shall not exceed 2.5% of the
nominal pipe outside diameter in the body of the bend. At the
ends of the bend, out of roundness shall be within the tolerances
specified in the specification for base pipe.

The ends of all bends shall be cut square to the axis of the bend,
within a tolerance of 1.5 mm.

Out of plane tolerance shall be within the limits shown in Figure
3.2,

The bend angle shall be within = 0.5 degrees of the specified
value.
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7 Any irregularities in the surface contour of the bend caused by
the bending process shall be minimised. All irregularities shall
blend smoothly into the adjoining surfaces.

| 5
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Figure 3.2 Out of Plane of Formed Bends

Out of plane (p) shall not exceed 4.76 mm

7. PIPE ENDS
Bends shall be provided with bevel ends.

8. NON-DESTRUCTIVE TESTING
Non-destructive testing shall be performed on all bends in the final heat
treated condition.

Procedures for all non-destructive testing shall be submitted to PEI and
third party inspection for approval prior to commencement of testing
and shall include techniques used and acceptance criteria.
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SUPPLIER shall only use NDT personnel qualified to ASNT-SNT-TC-
LA level 2 or agreed equivalent.

The following NDT shall be performed:

?

The entire outer radius of the bend from neutral axis to neutral
axis shall be ultrasonically inspected using a shear wave
technique. A reference standard with longitudinal and transverse
notches equivalent to 5 percent of the nominal wall thickness of
the pipe and in accordance with the requirements of API 5L SR
4 shall be used. All discontinuities exceeding the reference
standard shall be recorded and investigated.

A 50 mm wide circumferential band at the final cut ends of the
bend shall be ultrasonically tested for laminations in accordance
with BS EN 10160.

The entire outer surface of each bend shall be magnetic particle
tested in accordance with ASME Section V Article 7 or
approved equivalent. Acceptance limits for the ultrasonic and
magnetic particle testing shall be in accordance with the
specification for base pipe.

Minor surface imperfections may be removed by grinding and provided
that the minimum wall thickness, as specified in the requisition, is
maintained and not sharp notch results. The ground area shall be
inspected by magnetic particle testing approved procedures to ensure
removal! of defects and the wall thickness shall be checked by ultrasonic
examination. Surface imperfections which cannot be removed within
these limits shall be cause for rejection of the bend.

MARKING
Marking shall be done in accordance with ASME B16.49, and including
the following:

?

The original pipe number and bend suffix shall be hard stamped
on both ends of each bend.

Each bend shall be marked internally with the following
information using paint stencils:

Pipe original individual identification number and bend suffix
Purchase order / item number

Material grade symbol

Nominal pipe size (NPS)

Nominal wall thickness
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10.

11.

12.

o Bend radius
o Bend angle

Any sections of unused straight pipe shall be marked with the original
pipe number and suffix (if more than one).

CERTIFICATION

Materials shall be delivered by the Supplier with Certificates in
accordance with EN 10204 3.1 to supplier's account including the
information required by ASME B16.49/ ISO 15590-1.

RETENTION OF RECORDS
As API 5L.

HANDING AND STORAGE

The SUPPLIER shall submit to PEI for approval, procedures for
handling, stacking during storage, and stacking and securing bends for
shipment, no welding of temporary attachments for handling, stacking
or securing shall be permitted.

All handling, loading and unloading shall be done in such a manner as
to minimise damage using slings or padded hooks.

Rail cars, trucks, lighters, ships or other conveyances shall be cleaned of
debris or any substance that might damage the bends prior to loading
and suitable timber and other dunnage shall be used to protect the
bends against damage in transit.

Loading onto or into rail cars, trucks. lighters, ships or other
conveyances shall be performed in accordance with API RP 5L1 or API
RP S5LW as appropriate, and in all cases in accordance with the
approved handling procedures. No on-deck overseas shipment shall be
permitted.

Finished bends to be stored for a significant period of time at the mill or
marshalling yard shall be stored in a manner to prevent corrosion.

Bends shall not rest on projections which could result in point stresses
or be allowed to rub on an adjacent object. Pipe stresses shall be limited
to prevent loading which results in out-of-roundness.
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13. BEND DATA SHEET

Item Description Value Remarks
Nominal Pipe Size 12" 10" 8"
Base pipe supplied Supplier
by
Base pipe EN 10204 3.1
certification
Line pipe API 5L See section 2

specification

Material Grade

L360 (X52) PSL1 SEAMLESS

See section 2

Nominal Outer 323.9 mm 273.1 mm 219.1 mm
Diameter

Nominal Wall 9.52 mm 9.27 mm 8.73 mm
Thickness (0.375") (0.365%) (0.344")

Minimum Wall -Tmm

Thickness Tolerance

Minimum Tangent 300 mm 250 mm 200 mm

Length

Tangent end Internally tapered to match adjacent line Note 1
preparation pipe

Nominal Wall 9.52 mm 9.27 mm 8.73 mm

Thickness of (0.375") (0.365") (0.344")

adjacent line pipe

Test Bends 1-off See section 4

Inside diameter of

‘bend tangents

as per API 5L Table B

Gauging Gauge diameter plate shall be not less than
95% of minimum ID of pipe bends
Out of Plane as shown In Figure 3.2

tolerance for bends
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Item Description Value Remarks
Out of roundness as specified in Section 6
Bend angle as specified in Section 6
Minimum design 0°C
temperature
Hardness as per API 5L for PSL 1 pipe
Mechanical as per API 5L for PSL 1 pipe
Properties
Charpy Impact Test as per API 5L for PSL 1 pipe
Chemical as per API 5L for PSL 1 pipe
Composition
Notes:

1. Where internal machining is required, the angle of the internal taper, measured
from the longitudinal axis, shall be no larger than 14 degrees.

| 10
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APl Monogram Licensing

Licensing Information Form For AP] Spec 51,

Line Pipe
Return To: Submitted By
API Monograin Proeram Company:

(220 L Street. NW .
Vashington. DC 20005-4970 Facility:

USA

Address:

| roducts Licensee’s Capability

Service
Annex H/J¢

Delivery | Hi ghest
Condition?

Processor or
Threader

1 anufacturer of Line Pipe Plain End

i

FSL |
Manufacturer of Line Pipe Plain End
a

PSL.2

i\'lanufacturer of Line Pipe Threaded

ard Coupled
Manufacturer of Line Pipe Couplings

Processor of Line Pipe Plain at PS[, |5

Pr:»cessor of Line Pipe Plain at PS[, 22

T T:;"cader

Pleas: place a check mark () or the applicable information in each box that corresponds to the products you are applying to manufacture and
monaeram (if using electronic form, click your mouse in the corresponding box and the check mark or the appropriate ficld wif| appear.,

Notes

L' Type of Pipe. from Spec 5L Table 2 (c.g.. HFW, SAWL, SMLS, elc.)

2 Ddivery Condition: R - As rolled, N - Normalized, () - Quenched and Tempered, M - Thcmmmcchanicall)' Rolled or Formed

3 Hizhest Capable Grade - from 5L Table 1 (e.g., B, X52. X90, etc.)

4 Se vice - Annex H Sour Service, Annex J Offshore

From Spece 51, 4,36, processor - firm, company or corporation that operates facilities capable of heat treating pipe made by a pipe mill

w
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APPENDIX H

Manufacturer's Experience

Tender Deliverables: 058/16

1. Manufacturer Statement:

I , ID/passpott No. , in my capacity as

[title o position of Manufactutet's Authotized Signatoty| of

[Manufacturer’s name], being an Authorized Signatory thereof, after

I have been warned that I am obliged to tell the truth and of the penalties of law
should I not do so, do hetreby declare in writing, on behalf of the

Manufacturer [Manufacturer 's Name)], that the Manufacturer has

successfully supplied, during the last 3years, bends manufactured according to API-
5L standards, at an accumulating sum of at least 600,000 euro of INDUCTION

BENDS 5D that it mentions in this tendet.

[, Attorney , hereby certify that Mr./Mrs./Ms.

, I.D. number / Passport number
, Wwhose signature appears above, is authorized to sign for
and to bind the Manufacturer for the purposes of this Tender.

Attorney at Law (signature and Date

stamp)
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2. An English letter from the Manufacturer's CPA confirming the total income of the

Manufacturer, from supplying manufactured of INDUCTION BENDS 5D

according to API-5L standards, during the last 3 years, was at least 600,000 EURO.
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