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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 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 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.

Documents

Document Sharing Hub

Full document details: SHELL 30.10.73.10 O


http://avadocuments2026.com/doc/shell-30-10-73-10-0
http://avadocuments2026.com/doc/shell-30-10-73-10-0

ECCN EAR99 DEP 30.10.73.10-Gen.

February 2013
Page 3
TABLE OF CONTENTS
1. INTRODUGCTION ..ttt et ettt et et et et et et et ee et ee et et eeeses et eseees e eeneeeeeeeseenesenenenenes 4
1.1 SCOPE .ttt ettt ettt ettt ettt ettt 4
1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS ........ 4
1.3 DEFINITIONS «..oeeeeteeeteet ettt et et et et et et et et et et et et et ee et e e eseeeeeeeeeseeeee e e e eeeee e e eeenenenenerenes 4
1.4 CROSS-REFERENCES .....cvviteeteeeeeeee et ettt et ettt et et et et et eeeteeeseeesetaseses e eseseee e eeeeeeene 6
1.5 SUMMARY OF MAIN CHANGES .......outuittetetet oot oot oot eteeeeeeeeeeeeeee e 6
1.6 COMMENTS ON THIS DEP ...ttt ettt et ettt ettt et ettt et et es et 6
2. CATHODIC PROTECTION DESIGN AND DESIGN STANDARDS .....coovvvvvevererrnnn. 8
3. SURVEYS AND PRELIMINARY INVESTIGATIONS.....ocvevieeeeeeeeeeeeeeeeeseseeeeeseneneneens 8
3.1 ASSESSING THE NEED FOR CATHODIC PROTECTION .....viveeeeeeeeeeeeeeeeeeesesenns 8
3.2 EXISTING INSTALLATIONS <.ttt e e eeee e s e en s e e anenes 9
4. DESIGN OF CATHODIC PROTECTION SYSTEMS ...veviviiieeeeeeteeeteeeeeeeeeeeeeeeenens 9
41 GENERAL REQUIREMENTS .....vttteteteeeeeeetee ettt et et et et et eteeeseeeeeeeeesaseseseseseseeeeeeeeeeenens 9
4.2 DETERMINING THE SCOPE OF CATHODIC PROTECTION SYSTEMS............... 10
4.3 CATHODIC PROTECTION CRITERIA ... tettetetet oottt 10
4.4 CATHODIC PROTECTION CURRENT REQUIREMENTS.....cveviveeeeeeeeeeiereeeeeneneen, 10
45 MONITORING FACILITIES .ottt eeeeeeeeeeeeeeeee et ee e s s eeenenenenenenenanans 11
5. PROTECTION BY SACRIFICIAL ANODES ....cotuitieeeteeeeeeeeeeeeeeeeee ettt eeeeeeeeeeeeeeseeen 11
5.1 ANODE MATERIALS ... oottt e et et ee et et et et et et et et e et et seseeeeen, 11
5.2 PRACTICAL APPLICATION ..ottt ettt e e e e e nenenenenenes 13
5.3 ANODE SPECIFICATION ..ottt e e et et enee et eneeee et et e eeeeseseseeeeen. 13
6. PROTECTION BY IMPRESSED CURRENT ...coovititietttteteteeeeeteeetet et et e et et eeeeeeenenens 13
6.1 CURRENT SOURGCES . ...ttt ee et et ee ettt et ettt et et et eeeeeeeeeeeeeeeeeeseseeee e 13
6.2 GROUNDBEDS ...ttt et e et e et et e e et et et et et et et et et ee et et ee e e eeeseeeneeeeeneees 13
6.3 CABLES ..ottt ettt ettt ettt ettt ettt ettt eeeae 13
7. (DELETED) ...ttt ettt sttt et 13
8. ELECTRICAL SEPARATION. ..ottt eeeeeeeeeeeeee e e e e e ee e nenenenenenenaes 14
8.1 ISOLATING JOINTS wooeeveeeeeeeeeeeeeee ettt et et et et et et et et ee et et aeeeeees s e s e eeeeeesneesetenenesenanans 14
8.2 ISOLATED FLANGES ...ttt ettt et et e et et et et et eeeeee et eeeeesnnesesenenenenanans 14
8.3 ISOLATING SPOOLS ...ttt ettt et et et et et et et et et et e et ee e eseees e eaeeeesneeeeesesenenenasaes 15
8.4 ELECTRICAL EARTHING «..cee ettt e e e et neeenenenanes 15
8.5 SAFETY PRECAUTIONS .....oveteeeeeeeeee ettt et ettt et et et eeeeeeeeeeeeeeeeeeeeseseeeeeeeeeens 15
9. REFERENCES ...ttt ettt et et et et ee oot et et et et et et et eees et ee e ee e e e e s e e e s eneeenesenanaes 17
Documents

Document Sharing Hub

Full document details: SHELL 30.10.73.10 O


http://avadocuments2026.com/doc/shell-30-10-73-10-0
http://avadocuments2026.com/doc/shell-30-10-73-10-0

ECCN EAR99 DEP 30.10.73.10-Gen.
February 2013
Page 4

1. INTRODUCTION

1.1 SCOPE

This DEP gives high level requirements and recommendations for the control of corrosion
of immersed, submerged or buried metal structures by cathodic protection. It is to be
applied when initiating the selection and design of cathodic protection installations. In this
DEP, reference is made to other DEPs that provide more detailed requirements.

This DEP, in itself, should not be used as a cathodic protection design and/or construction
specification. For such requirements, reference should be made to other applicable DEPs.

This DEP is meant to provide sufficient background information to enable staff, responsible
for the operation and maintenance of cathodic protection systems, to decide (in the
absence of a specialist) if cathodic protection may be technically feasible and economically
justifiable, and also to deal effectively with specialist consultants and Contractors normally
called in to carry out cathodic protection work.

Although the principle of cathodic protection is simple, its practical application calls for a
certain skill and experience. In all but the most straightforward cases, experienced cathodic
protection specialists should be consulted for the design of cathodic protection systems and
for non-routine surveys and troubleshooting.

This is a revision of the DEP of the same number dated November 2003; see (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 nhominated
by them. Any authorised access to DEPs does not for that reason constitute an
authorisation to any documents, data or information to which the DEPs may refer.

This DEP is primarily intended for use in oil and gas production facilities, but may also be
used in oil refineries, chemical plants, gas plants and supply/marketing installations. 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.

The word shall indicates a requirement.
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The word should indicates a recommendation.

Specific definitions

Term
Cathodic
Protection

Cathodic
Protection
Station

Corrosion
Potential

Current Density

Drain Point

Electrolyte

Foreign
Structures/
Pipelines

Groundbed

Midpoint

Natural Potential

"Off" Potential

"On" Potential

Pipeline

Steel-to-Soil
Potential

Polarisation

Full document details: SHELL 30.10.73.10 O

Definition

the process of reducing or preventing 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/steel structure.

the theoretical potential of the surface, in the absence of net (external)
electric current flowing to or from the steel surface (see also “natural
potential).

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

the point on pipeline where the negative terminal of the cathodic
protection voltage source is connected 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 is transported by ions.

metal structures or pipelines other than the one under consideration, in
contact with the same electrolyte as the structure/pipeline under
consideration, and which lie or may fall under the influence of that
structure/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 practical pipe-to-soil potential measured when no cathodic protection
is applied and polarisation 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 polarisation 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.
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Definition

Polarisation Cell a device inserted in the earth connection of a structure that isolates for

(Kirk Cell)

Reference
Electrode

Stray Currents

Abbreviations

Term
AC
Ag/AgCl

CIPS
CP
Cu/CuS0O4

DC
MMO
ROV

DC in the cathodic protection range.

an electrode of which the electrochemical potential is accurately
reproducible and which serves as a reference for pipe-to-soil potential
measurements.

electrical currents running through the electrolyte and originating from a
foreign 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.

Definition
Alternating Current

Silver/Silver Chloride as used for the Silver/Silver Chloride/Seawater type of
reference electrode.

Close interval potential survey
Cathodic Protection

Copper/Copper Sulphate as used for the Copper/Copper Sulphate type of
reference electrode.

Direct Current
Mixed metal oxide (anodes)

Remotely operated vehicle

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 (9).

SUMMARY OF MAIN CHANGES

This DEP is a revision of the DEP of the same number dated November 2003. Information
that was background and explanation has been removed from the DEP Specification and
moved to a companion Informative document. This has been a major revision and the
changes are too numerous to list here.

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
Shell DEPs Online) Select a DEP and then go to the details screen for

https://www.shelldeps.com

that DEP.

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