DEP SPECIFICATION

WELDED AND SEAMLESS DUPLEX AND SUPER DUPLEX
STAINLESS STEEL LINE PIPE
(AMENDMENTS/SUPPLEMENTS TO API SPEC 5LC)

DEP 31.40.20.34-Gen.

February 2013

DESIGN AND ENGINEERING PRACTICE

DEM1

U

© 2013 Shell Group of companies
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, published or transmitted, in any form or by any means, without the prior
written permission of the copyright owner or Shell Global Solutions International BV.

Documents

Document Sharing Hub

Full document details: SHELL 31.40.20.34 0


http://www.avadocuments.com/doc/shell-31-40-20-34-0
http://www.avadocuments.com/doc/shell-31-40-20-34-0

DEP 31.40.20.34-Gen.
February 2013
Page 2

PREFACE

DEP (Design and Engineering Practice) publications reflect the views, at the time of publication, of Shell Global Solutions
International B.V. (Shell GSI) and, in some cases, of other Shell Companies.

These views are based on the experience acquired during involvement with the design, construction, operation and
maintenance of processing units and facilities. Where deemed appropriate DEPs are based on, or reference international,
regional, national and industry standards.

The objective is to set the standard for good design and engineering practice to be applied by Shell companies in oil and
gas production, oil refining, gas handling, gasification, chemical processing, or any other such facility, and thereby to help
achieve maximum technical and economic benefit from standardization.

The information set forth in these publications is provided to Shell companies for their consideration and decision to
implement. This is of particular importance where DEPs may not cover every requirement or diversity of condition at each
locality. The system of DEPs is expected to be sufficiently flexible to allow individual Operating Units to adapt the
information set forth in DEPs to their own environment and requirements.

When Contractors or Manufacturers/Suppliers use DEPs, they shall be solely responsible for such use, including the
quality of their work and the attainment of the required design and engineering standards. In particular, for those
requirements not specifically covered, the Principal will typically expect them to follow those design and engineering
practices that will achieve at least the same level of integrity as reflected in the DEPs. If in doubt, the Contractor or
Manufacturer/Supplier shall, without detracting from his own responsibility, consult the Principal.

The right to obtain and to use DEPs is restricted, and is typically granted by Shell GSI (and in some cases by other Shell
Companies) under a Service Agreement or a License Agreement. This right is granted primarily to Shell companies and
other companies receiving technical advice and services from Shell GSI or another Shell Company. Consequently, three
categories of users of DEPs can be distinguished:

1) Operating Units having a Service Agreement with Shell GSI or another Shell Company. The use of DEPs by these
Operating Units is subject in all respects to the terms and conditions of the relevant Service Agreement.

2) Other parties who are authorised to use DEPS subject to appropriate contractual arrangements (whether as part of
a Service Agreement or otherwise).

3) Contractors/subcontractors and Manufacturers/Suppliers under a contract with users referred to under 1) or 2)
which requires that tenders for projects, materials supplied or - generally - work performed on behalf of the said
users comply with the relevant standards.

Subject to any particular terms and conditions as may be set forth in specific agreements with users, Shell GSI disclaims
any liability of whatsoever nature for any damage (including injury or death) suffered by any company or person
whomsoever as a result of or in connection with the use, application or implementation of any DEP, combination of DEPs
or any part thereof, even if it is wholly or partly caused by negligence on the part of Shell GSI or other Shell Company. The
benefit of this disclaimer shall inure in all respects to Shell GSI and/or any Shell Company, or companies affiliated to these
companies, that may issue DEPs or advise or require the use of DEPs.

Without prejudice to any specific terms in respect of confidentiality under relevant contractual arrangements, DEPs shall
not, without the prior written consent of Shell GSI, be disclosed by users to any company or person whomsoever and the
DEPs shall be used exclusively for the purpose for which they have been provided to the user. They shall be returned after
use, including any copies which shall only be made by users with the express prior written consent of Shell GSI. The
copyright of DEPs vests in Shell Group of companies. Users shall arrange for DEPs to be held in safe custody and Shell
GSI may at any time require information satisfactory to them in order to ascertain how users implement this requirement.

All administrative queries should be directed to the DEP Administrator in Shell GSI.
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PART | INTRODUCTION

1.1 SCOPE

This DEP specifies requirements and gives recommendations for the manufacture and
supply of seamless and longitudinally welded duplex and super duplex stainless steel line
pipe for use in oil and gas operations under both sour and non-sour service conditions.

NOTE: Sour service is defined in ISO 15156-1, Clause 3.19.

This DEP is based on API Specification 5LC, Third Edition, July 1998, reaffirmed
August 2006. Part Il amends, supplements and deletes various clauses of
API Specification 5LC. Part Il follows the clause numbering of APl Specification 5LC for
easy reference.

All clauses of API Specification 5LC not modified by this DEP remain valid as written.

This DEP contains mandatory requirements to mitigate process safety risks in accordance
with Design Engineering Manual DEM 1 — Application of Technical Standards.

This is a revision of the DEP of the same number dated February 2011. See (1.5) regarding
the changes.

1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS

Unless otherwise authorised by Shell GSlI, the distribution of this DEP is confined to Shell
companies and, where necessary, to Contractors and Manufacturers/Suppliers nominated
by them. Any authorised access to DEPs does not for that reason constitute an
authorization to any documents, data or information to which the DEPs may refer.

This DEP is intended for use in facilities related to oil and gas production, gas handling, oil
refining, chemical processing, gasification, distribution and supply/marketing. This DEP
may also be applied in other similar facilities.

When DEPs are applied, a Management of Change (MOC) process shall be implemented;
this is of particular importance when existing facilities are to be modified.

If national and/or local regulations exist in which some of the requirements could be more
stringent than in this DEP, the Contractor shall determine by careful scrutiny which of the
requirements are the more stringent and which combination of requirements will be
acceptable with regards to the safety, environmental, economic and legal aspects. In all
cases the Contractor shall inform the Principal of any deviation from the requirements of
this DEP which is considered to be necessary in order to comply with national and/or local
regulations. The Principal may then negotiate with the Authorities concerned, the objective
being to obtain agreement to follow this DEP as closely as possible.

1.3 DEFINITIONS

1.3.1 General definitions

The Contractor is the party that carries out all or part of the design, engineering,
procurement, construction, commissioning or management of a project or operation of a
facility. The Principal may undertake all or part of the duties of the Contractor.

The Manufacturer/Supplier is the party that manufactures or supplies equipment and
services to perform the duties specified by the Contractor.

The Principal is the party that initiates the project and ultimately pays for it. The Principal
may also include an agent or consultant authorised to act for, and on behalf of, the
Principal.

NOTE: In API Spec 5LC, the term Purchaser is used. In this DEP, the term Purchaser shall be understood to
mean the Principal.

The word shall indicates a requirement.

The capitalised term SHALL [PS] indicates a process safety requirement.

Documents

Document Sharing Hub

Full document details: SHELL 31.40.20.34 0


http://www.avadocuments.com/doc/shell-31-40-20-34-0
http://www.avadocuments.com/doc/shell-31-40-20-34-0

1.3.2

133

DEP 31.40.20.34-Gen.
February 2013
Page 7

The word should indicates a recommendation.

Specific definitions

Term

Defect
(in NDT)

Electric-
welded

Finished Pipe

Imperfection
(in NDT)

Indication
(in NDT)

Lot

Pipe End

Plate or Coil

Radiological

Abbreviations

Term
CRA
FL
HAZ
HFW
ID
LBW
NDT
oD
PREN
PT
RT
SSRT

Tmin
UNS
uT

WCL

Full document details: SHELL 31.40.20.34 0

Definition

An imperfection or group of imperfections whose indication(s) do not meet
specified acceptance limits.

Term used in API Spec 5LC which shall be understood to mean HFW.

Pipe passed through all stages of production and inspection.

An interruption, which may be either intentional or unintentional, in the
physical structure or configuration of a pipe.

Evidence of an imperfection that requires interpretation to determine its
significance.

A unit of pipes from the same heat and, for batch heat treatment, heat
treatment batch, having the same dimensions. For pipes with OD < 508 mm
(20 in), a lot shall be a maximum of 100 pipes. For other sizes, a lot shall be
a maximum of 50 pipes.

Complete pipe segment of 100 mm (4 in) length measured from the end face
of the finished pipe.

The flat starting material for welded pipe before forming into the shape of a
pipe.

Term used in APl Spec 5LC which has the same meaning as radiographic.
The term radiographic is used in this DEP.

Definition

Corrosion Resistant Alloy
Fusion Line

Heat Affected Zone

High Frequency Welded
Inside Diameter

Laser Beam Welded
Non-Destructive Testing
Outside Diameter

Pitting Resistance Equivalent Number
Liquid-Penetrant Testing
Radiographic Testing

Slow Strain Rate Test

Wall thickness

Minimum design temperature
Unified Numbering System
Ultrasonic Testing

Weld Centre Line
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1.4 CROSS-REFERENCES

Where cross-references to other parts of this DEP are made, the referenced section
number is shown in brackets ( ). Other documents referenced by this DEP are listed in
(Part IV).

15 SUMMARY OF MAIN CHANGES

This DEP is a revision of the DEP of the same number dated February 2011. The following
are the main, non-editorial changes.

Change

Electric-welding (HFW) has been removed as an acceptable welding process.

Change of longitudinal welding clause.

Corrosion test temperature for 25Cr super duplex increased to 50 °C.

Table 7.1 amended to stipulate tensile test requirements clearly.

Revision of yield strength measurement.

Change to guided bend clause.

Change to hardness clause for seamless pipe.

SHALL [PS] for maximum inter-metallic phases and precipitates added.

SHALL [PS] for acceptable microstructure downgraded to Shall.

Revision of pipe OD/ID measurement clause.

Revision of quality plan / MPS clause to include additional requirements.

Addition of standard pipe ordering form.

Revision to NDE standards and wording changes.

Revision of metallographic examination and removal of Appendix 1.

1.6 COMMENTS ON THIS DEP
Comments on this DEP may be submitted to the Administrator using one of the following
options:
Shell DEPs Online Enter the Shell DEPs Online system at

https://www.shelldeps.com

(Users with access to
Shell DEPs Online) Select a DEP and then go to the details screen for
that DEP.

Click on the “Give feedback” link, fill in the online
form and submit.

DEP Feedback System Enter comments directly in the DEP Feedback

(Users with access to System which is accessible from the Technical

Shell Wide Web) Standards Portal http://sww.shell.com/standards.
Select “Submit DEP Feedback”, fill in the online form
and submit.

DEP Standard Form Use DEP Standard Form 00.00.05.80-Gen. to record

(Other users) feedback and email the form to the Administrator at

standards@shell.com.
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Feedback that has been registered in the DEP Feedback System by using one of the above
options will be reviewed by the DEP Custodian for potential improvements to the DEP.

1.7 DUAL UNITS

This DEP contains both the International System (SI) units, as well as the corresponding
US Customary (USC) units, which are given following the SI units in brackets. When
agreed by the Principal, the indicated USC values/units may be used.
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PART Il GENERAL

Part 11l of this DEP is written as amendments and supplements to API Specification 5LC,
Third Edition, July 1998, reaffirmed August 2006. Wherever reference is made to API 5LC,
it shall be understood to mean API Specification 5LC as amended/supplemented by this
DEP.

For ease of reference, the clause numbering of API 5LC has been used throughout Part IlI
of this DEP.

Unless specified otherwise in this DEP, all occurrences of the word “should” in APl 5L.C
shall be replaced with the word “shall”.

Clauses in API 5LC, which are not mentioned in this DEP, shall remain valid as written.
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PART Il AMENDMENTS/SUPPLEMENTS TO API SPEC 5LC

SUGGESTIONS FOR ORDERING API CRA LINE PIPE

The following additional information should be provided by the Principal at the enquiry stage of the

order.
a)
b)
c)
d)
e)
f)
9)
h)
D)
)
k)
)

m)

n)

0)

p)

a)
r

s)

Nominal ID (and whether constant ID is required).

Minimum design temperature.

Maximum design temperature.

Design pressure.

Service environment (gas, oil, water, multiphase, sour, non-sour).
Pipe material specification and grade.

End preparation required if different from the standard API bevel.
Whether pipe is to be used as mother pipe for induction bends.
Whether mechanical property restrictions for reeling are to be applied.
Whether elevated temperature tensile testing is required and the acceptance criteria.
Length requirements if different from (Part Ill, 10.5).

Whether supply of jointers is acceptable and the welding requirements if different from this
DEP.

Surface roughness requirements where the pipe is to be coated under a separate contract
(Part IIl, 5.5).

Which of the Manufacturer/Supplier’s quality control procedures are to be submitted for
agreement.

Level of inspection to be deployed by the Principal.

Whether inspection reports in accordance with ISO 10474, Type 3.2 are required instead of
inspection certificates in accordance with ISO 10474, Type 3.1.B

Specific marking requirements.
Specific packaging requirements.

Other specific requirements amending or supplementing this DEP.

A standard pipe order form (see (Appendix 2)) shall be used as the basis for initial enquiries for
CRA pipe.
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1. SCOPE

11 COVERAGE
Delete the first two paragraphs of this clause and refer to (Part I, 1.1) of this DEP.

1.3 MEASURING DEVICES
Add to this clause:

The Manufacturer/Supplier shall control measuring devices within the requirements of
ISO 10012.

15 CERTIFICATION
Replace this clause with:

Inspection certificates in accordance with ISO 10474, Type 3.1.B shall be supplied unless
otherwise specified by the Principal or by statutory regulations. If inspection certificates in
accordance with ISO 10474, Type 3.2 are specified or required, the Manufacturer/Supplier
shall issue and validate the inspection reports and they shall be counter-validated by the
Principal or a nominated representative of the Principal.

The Manufacturer/Supplier shall provide a listing of all pipes supplied, detailing for each
pipe the unigque pipe number, heat number, test number, certificate number, length, and
weight. These data shall also be supplied to the Principal in an agreed electronic format.

Add new clause:

1.6 QUALITY SYSTEM

Unless otherwise specified, the Manufacturer/Supplier shall maintain and operate a quality
assurance system in accordance with 1ISO 9001. The Manufacturer/Supplier may maintain
and operate a quality assurance system based on an alternative standard subject to
approval by the Principal.

2. REFERENCED STANDARDS
Delete this clause 2.3:

2.3 EQUIVALENT STANDARDS

2.4 REFERENCED STANDARDS

Add to this clause:

Other standards and publications referenced in this DEP are listed in (Part V).

4, MISCELLANEOUS-RETENTENTION OF RECORDS
Replace this clause with:

Contract records, and any other records requiring retention by the Manufacturer/Supplier's
quality assurance system, shall be retained by the Manufacturer/Supplier and made
available to the Principal on request for a period of five years after completion of the order.

5. PROCESS OF MANUFACTURE AND MATERIAL

5.1 PROCESS OF MANUFACTURE
Add to the first paragraph of this clause:
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Plates or coil shall be formed into pipe when at ambient temperature. Ingots or slabs to be
used to fabricate plate are to be clearly identified so that traceability to mill certificates can
be made throughout the plate/pipe production. All plate or coil material shall be visually
inspected to ensure that no cracks, laps, laminations or other planar defects are present.

Longitudinal weld seams SHALL [PS] be full penetration and double sided i.e., welded from
both outside and inside the pipe.

b. Welded processes
1.  Without Filler Metal
Add to this clause:
Use of the electric welding process shall require approval by the Principal.
Autogenous welding shall require approval by the Principal.
2. With Filler Metal
Add to this clause:

The longitudinal seam welds SHALL [PS] be welded using a welding procedure
specification which is in accordance with the requirements of this DEP.

Acceptable welding processes are:
e GTAW Gas Tungsten Arc Welding
e PAW Plasma Arc Welding
e SAW Submerged Arc Welding
¢ GMAW Gas Metal Arc Welding
Alternative welding processes shall require approval by the Principal.
3. With or Without Filler Metal
Add to this clause:
(b).1Laser beam welding

A welding process that produces coalescence with the heat from a
laser beam impinging on the joint.

c. Pipe-making Processes
Table 2
Delete double seam column in Table 2:
6. Combination Welding
Delete “or double” in this clause.
Delete this clause 7:
7. Double Seam
d. Tack Welding
Add to this clause:
Tack welds shall be made using a continuous single pass unless otherwise agreed
with the Principal.
5.2 COLD EXPANSION
Add to this clause:

Cold expansion for sizing shall be performed by mechanical means only. The sizing ratio
for cold expansion shall not be more than 1.5 %. The % expansion is defined as follows:
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