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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 recommended 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 DEPSs 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 DEPSs 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 I INTRODUCTION

1.1 SCOPE

This DEP specifies requirements and gives recommendations for the design of cathodic
protection systems for onshore buried pipelines and on-plot buried piping.

This DEP is also applicable to short "offshore" pipelines or pipeline sections (e.g., loading
lines) to be protected by onshore based cathodic protection installations.

This DEP is based on ISO 15589-1:2003. Part Il of this DEP amends, supplements and
deletes various clauses of ISO 15589-1 and follows the clause numbering of ISO 15589-1
for easy reference.

All clauses of ISO 15589-1 not modified by this DEP remain valid as written.

This is a revision of the DEP of the same number dated September 2011. This revision
incorporates contents from DEP 30.10.73.34-EPE. See (Part I, 1.5) regarding the changes.

1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS

Unless otherwise authorised by Shell GSI, 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 on new pipeline construction projects as well as for retrofitting
of cathodic protection on existing pipelines related to related to oil and gas production, gas
handling, oil refining, chemical processing, gasification, distribution and supply/marketing.
Application in other facilities may also apply.

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.

13 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.

The word shall indicates a requirement.

The word should indicates a recommendation.
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Specific definitions

Term

Cathodic
Protection

Cathodic
Protection
Station

Coating
Breakdown
Factor

Current
Density

Drain Point

Electrolyte

Foreign
Structures/
Pipelines

Groundbed

Midpoint

Natural
Potential

"OFF"
Potential

"ON"
Potential

Pipeline

Pipe To Soil
Potential

Polarization

Polarization
Cell

Full document details: SHELL 30.10.73.310

Definition

The process to reduce or prevent corrosion of metal structures in contact
with an electrolyte by the flow of direct current from the electrolyte into the
structure surface.

A combination of equipment installed to provide cathodic protection to the
pipeline.

The ratio between the surface area of exposed metal due to coating
breakdown and the total surface area under consideration. The factor is
used to determine the average current density on coated metal from current
densities related to bare steel.

The amount of current per unit area of the steel surface, coated or
uncoated, in contact with the electrolyte.

The point on the pipeline where the connection of the negative terminal of
the cathodic protection voltage source is made to conduct (drain) the
returning current from the pipeline to the voltage source.

A conductive liquid or material such as soil or water in which an electric
current can flow.

Metal structures or pipelines other than the pipeline under consideration, in
contact with the same electrolyte as the pipeline, and which are or may
become under the influence of the pipeline's cathodic protection system.

Foreign structures/pipelines may be owned by the principal or other
companies and may or may not be equipped with cathodic protection.

The system of buried or submerged electrodes, to conduct the required
current into and through the electrolyte to the steel surface to be protected.

The point on a pipeline between two cathodic protection stations where the
influence of the two cathodic protection stations is expected to be equal and
the protection levels are usually lowest.

The pipe to soil potential measured when no cathodic protection is applied
and polarization caused by cathodic protection is absent.

The pipe to soil potential measured immediately after the cathodic
protection system is switched off and the applied electrical current stops
flowing to the pipeline surface, but before polarization of the pipeline has
decreased

The pipe to soil potential measured while the cathodic protection system is
continuously operating.

The pipeline or pipelines with associated equipment as defined in the scope
of the cathodic protection design contract.

The difference in electrochemical potential between a pipeline or foreign
structure/pipeline and a specified reference electrode in contact with the
electrolyte. Similar terms such as structure to soil potential, pipe to
electrolyte potential, pipe to (sea)water potential are sometimes used as
applicable in the particular context.

The change of the pipe to soil potential caused by the flow of DC current
between an electrolyte and a steel surface.

A device that contains a series of contact plates separated by an
electrolyte, which is inserted in the earth connection of a structure that
isolates for DC in the cathodic protection voltage range.
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Term Definition
Reference An electrode of which the electrochemical potential is accurately
Electrode reproducible and which serves as a reference for pipe to soil potential
measurements

Requisition The data/requisition sheets contained in DEP Requisition 30.10.73.93-Gen.
are to be used by the Principal and completed by the Contractor.

Solid-State A device which is inserted in the circuit between two structures that isolates
Isolator for DC or AC in certain ranges, depending on the design

Stray Electrical currents running through the electrolyte, originating from a foreign
Currents DC source, causing interaction with the corrosion and cathodic protection

processes of the pipeline. Stray currents may also originate from the
pipeline's cathodic protection system and act upon foreign
structures/pipelines.

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 September 2011. The
following are the main, non-editorial changes.

old New Change

section | section

Part I, Part I, The scope of the DEP has been expanded to include on plot buried
1.1 1.1 piping. This change has been adopted throughout the DEP.

General | General | Contents from the regional standard 30.10.73.34-EPE has been
incorporated into this DEP-Gen.

Part 1ll, | Added new bullet addressing shielding.
5.2
Part llll, | Partllll, | Modified the maximum temperature for pipelines operating above

5.3.21 |53.21 ambient temperature to 40 °C (104 °F) for which polarized potential
protection level applies.

Part lll, | Partlll, | Added requirements for isolation of import and export pipelines.
55 55
Part lll, | Part Il Modified last par. to reference painting requirements.
55 55
Part lll, | Partlll, | Added new last par.
5.5.2 5.5.2
Part lll, | Part Il Modified this section
5.7 5.7
Part lll, | Partlll, | Added current density design criteria.
5.8 5.8
Partlll, | Partlll, | Added requirements to this section.
5.9.1 5.9.1
Partlll, | Partlll, | Added requirements to this section
6.1 6.1
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Partlll, | Partlll, | Added color coding requirements for cables.
7.5 7.5
Part lll, Clarified additional lightening protection is not required for on plot
9.4 piping.
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
(Users with access to https://www.shelldeps.com
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.

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 REQUIREMENTS

2.1 GENERAL
Part 11l of this DEP is written as amendments/supplements to ISO 15589-1:2003.

Wherever reference is made to ISO 15589-1, it shall be understood to mean 1SO Standard
15589-1:2003 as amended/supplemented by this DEP.

For ease of reference, the section and clause numbering of ISO 15589-1 is used in Part IlI
of this DEP.

Clauses of ISO 15589-1 that are not amended by this DEP shall remain applicable as
written.
2.2 DESIGN

The design of cathodic protection systems shall be carried out by a professional and
experienced cathodic protection engineering Contractor approved by the Principal.

For new construction projects, the design of the cathodic protection system shall be an
integral part of the total pipeline design. Pipeline isolation and a suitable pipeline coating
system shall be provided for in the pipeline design.

To achieve an effective cathodic protection design for a pipeline system or on-plot piping, a
site survey shall be performed to collect essential information on soil resistivity,
geographical factors, the likelihood or the existence of stray currents and any other
important features along the pipeline route.

When designing a cathodic protection system for retrofitting to an existing pipeline or on-
plot piping, certain repairs and modifications to the pipeline may be necessary to comply
with these specifications. Other requirements may have to be determined by site
investigations.

The cathodic protection system shall be designed so that any external corrosion on the
pipeline or piping is eliminated and any adverse stray current effects on the pipeline or on
foreign structures/pipelines is avoided.

2.3 DESIGN INFORMATION TO BE SUBMITTED BY THE PRINCIPAL

By means of the requisition, the Principal shall submit to the Contractor all technical
information required to carry out the cathodic protection design.

This information shall include at least:

a) detailed information on the pipeline/piping to be protected (length, diameter, coating,
scope limits, etc.)

b) the required design life of the cathodic protection system. This design life is normally
equal to the design life of the pipeline /piping

c) requirements on cathodic protection systems and/or materials

d) relevant drawings (pipeline route, on-plot piping structures, existing systems, foreign
structures/pipelines)

e) applicable environmental and operating conditions for the cathodic protection
equipment.

2.4 BASIC DESIGN FOR REVIEW

The Contractor shall submit to the Principal a basic cathodic protection design for review
and approval that shall include:

e the documentation listed in the first seven bullet items in clause 13.1.1 of
ISO 15589-1,

e justification of the selected cathodic protection system and anode materials,

Documents

Document Sharing Hub

Full document details: SHELL 30.10.73.310


http://www.avadocuments.com/doc/shell-30-10-73-31-0
http://www.avadocuments.com/doc/shell-30-10-73-31-0

