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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.

Subiject 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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1. INTRODUCTION

11 SCOPE

This DEP specifies requirements and gives recommendations for the analysis of spans in
offshore pipelines including risers and provides guidance for such analyses. Aspects
included in this DEP are:

e design loads to be considered;
e span modelling requirements;
e span acceptance criteria.

Span analysis is hecessary to assess the potential for pipeline damage at the location of a
span due to:

e possible external loads from activities in the area of the pipelines. Examples of
such activities are the anchoring of construction or supply vessels for pipelines in
the vicinity of installations and trawling;

e over-stressing and deformations from bending due to weight and hydrodynamic
loads;

o fatigue due to vortex-induced vibration (VIV) caused by cyclic wave loads and/or
currents.

NOTES: 1. Operating pressures and temperatures affect the response of a span and also
need to be considered during a span analysis.

2. Vortex shedding occurs behind a cylinder when subjected to a lateral current.
Oscillating forces, both transverse and in-line with the current, are imposed by
this vortex shedding and may cause significant vortex-induced vibrations
(VIVs) if the frequency of these forces and the natural frequency of the
bending cylinder can align. VIVs can occur in the direction of the current (in-
line) or perpendicular to the current direction (transverse).

3. Analysis of span damage due to fatigue from cyclic wave loads is not a
concern in water depths of 100 m or more. In shallower waters, this should be
addressed using accepted methods of determining hydrodynamic forces on
cross sections under cyclic loading and accounting for the proximity of the
seabed.

Cases where there are significant variations in flow velocity along the length of the span (as
is for instance the case in catenary risers) are not addressed in this DEP.

This DEP can be applied:

e to the design of new pipelines, to provide a design concept which results in the
prevention of pipeline span damage at minimum life cycle cost. This requires that all
possible span-related costs are addressed, i.e., avoidance of seabed features which
could cause spanning, seabed preparation before pipeline installation (such as
seabed levelling) and span correction after construction and/or during operation;

o for the analysis of spans observed from surveys during construction and pipeline
operations, in order to decide whether they can be (temporarily) accepted or require
correction.

Flow-induced vibrations can develop due to internal flow inside the pipeline as well as due
to external flow. Those due to internal flow fall outside the scope of this DEP.

This is a revision of the DEP of the same number dated February 2013; see (1.5) regarding
the changes.
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