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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 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 granted by Shell GSI (and, in some cases, of other Shell 
Companies) in most cases, 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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1. INTRODUCTION 

1.1 SCOPE 

This DEP specifies requirements and gives recommendations for electrical resistance trace 
heating systems for the winterising and heat loss compensation of piping and equipment, in 
terms of design, material selection, installation and testing. Electrical resistance trace 
heating within the scope of this DEP shall be designed and constructed so as to ensure 
electrical, thermal and mechanical durability and reliable performance so that, in normal 
use, it poses no danger to the user or the surroundings.  

This DEP covers trace heaters that may comprise either factory-assembled or 
field-assembled units, and which may be series heating cables, parallel heating cables or 
and heating panels that have been assembled and/or terminated in accordance with the 
Manufacturer’s instructions. 

This DEP is a revision of the DEP of the same number dated December 2000; a summary 
of the main changes since the previous edition is given in (1.5). 

1.2 DISTRIBUTION, APPLICABILITY 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 in oil refineries, chemical plants, gas plants, exploration and 
production facilities and supply/distribution installations. 

When DEPs are applied, a Management of Change (MOC) process should 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 or 
maintenance of a facility. The Principal may undertake all or part of the duties of the 
Contractor. 

The Manufacturer 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 its design and 
construction. The Principal will generally specify the technical requirements. 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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1.3.2 Specific definitions 

- Ambient temperature 
The temperature surrounding the object under consideration. If an electrical heating 
cable is enclosed in thermal insulation, the ambient temperature is the temperature 
exterior to the thermal insulation. 

- Branch circuit 
That portion of the wiring installation between the overcurrent device protecting the 
circuit and the trace heater unit(s). 

- Cable loop 
A single trace heating cable doubled back along a surface in order to obtain multiple 
tracing or to trace a short length of pipe, without branching from the main traced pipe. 

- Certificate 
Document issued by a recognized authority certifying that it has examined a certain type 
of apparatus and, if necessary, has tested it and concluded that the apparatus complies 
with the relevant standards for such apparatus. 

- Certificate of conformity 
Certificate stating that the electrical apparatus complies with the relevant standards for 
apparatus for potentially explosive atmospheres. 

- Cold lead 
Electrically insulated conductor(s) used to connect a trace heater to the branch circuit 
and designed so that is does not produce significant heat.  

- Constant wattage cable 
A heating cable with a constant thermal output per metre/section of cable regardless of 
its temperature. 

- Crossover 
Where the heating cable crosses, overlaps or touches another section of the same 
cable. 

- Dead leg 
A segment of the process piping that is not in the normal flow pattern. 

- Declaration of Compliance 
Document issued by the Manufacturer declaring that the electrical apparatus complies 
with the requirements of IEC 60079. 

- Electrical resistance heat tracing 
The utilisation of electric heating cables, other electric heating devices and support 
components that are externally applied and used to maintain or raise the temperature of 
fluids/materials in piping and associated equipment. 

- Heat loss compensation 
Trace heating installed on piping and equipment to compensate for the heat losses 
through the thermal insulation and heat sinks, in order to maintain a certain product 
temperature under varying climatic and operational conditions. 

- Heat sink 
A part that conducts and dissipates heat away from the pipe or equipment. Heat sinks, 
as related to pipe heating systems, can be pipe shoes, pipe supports and items of large 
mass such as valve actuators and pump bodies.  

- Heating pad 
Trace heater comprising series- and parallel-connected elements with sufficient 
flexibility to conform to the general shape of the surface to be heated. 

- Hot spot 
A spot in the heater with an unacceptably high temperature, resulting from insufficient 
dissipation of heat and involving risk of damage to the heater. 
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- Maintain temperature 
Specified temperature of the fluid or process material that the trace heating is designed 
to hold at equilibrium under specified design conditions. 

- Maximum continuous exposure temperature 
The highest temperature to which a component of the trace heating system may be 
continuously exposed (heater de-energized). 

- Parallel heating cable 
Heating elements that are electrically connected in parallel, either continuously or in 
zones, so that watt density per unit length is maintained irrespective of any change in 
length for the continuous type or for any number of discrete zones.  

- Piping (and pipes) 
Includes pipe used in piping systems and transmission pipelines. If a requirement is 
intended to apply only to transmission pipelines the term “pipeline” is used. 

- Power limiting heating cable 
A heating cable consisting of a metal alloy heating element helically wrapped around a 
fibre substrate, which is electrically disposed between two copper conductors. The 
element has a Positive Temperature Coefficient characteristic and reduces its output 
with increased temperature.  

- Power output 
The total power or power/unit length of a heating cable or surface heating device at 
rated voltage, temperature and length, normally expressed as W/m or kW. 

- Rated voltage 
The voltage to which operating and performance characteristics of heating cables are 
referred.  

- Self-regulating/self-limiting heating cable 
A parallel heating cable with a semi-conductive element, which responds to temperature 
variation by adjusting the thermal output to reach equilibrium. 

- Series heating cable 
Heating elements that are electrically connected in series with a single current path and 
have a specific resistance at a given temperature for a given length.  

- Stabilised design 
Concept where the temperature of the trace heater will, by design and use, stabilise 
below the limiting temperature even under adverse conditions, without the need for a 
protective system to limit the temperature. 

- Temperature controller 
Device or combination of devices incorporating a means of sensing temperature and of 
controlling the power to the trace heater.  

- Temperature sensor (sensing element) 
Device designed to respond to temperature by providing an electrical signal or 
mechanical operation.  

- Test report 
Document prepared by the Manufacturer describing in detail the tests and verifications 
to which the electrical apparatus has been subjected and their results. 

- Thermal insulation 
Material having air- or gas-filled pockets, void spaces or heat reflecting surfaces which, 
when properly applied, retard the transfer of heat. 

- Trace heater 
Device designed for the purpose of producing heat on the principle of electrical 
resistance and typically composed of one or more metallic conductors or an electrically 
conductive material, which is suitably electrically insulated and protected. 
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- Trace heater unit (Trace heater set) 
Series trace heater cable, parallel trace heater cable, heater pad or heater panel 
suitably terminated in conformity with the Manufacturer’s instructions. 

- Trace heating 
Utilization of electric trace heater cables, pads, panels and support components, 
externally applied and used to raise or maintain the temperature of contents in piping, 
tanks and associated equipment. 

- Winterising 
Trace heating installed in piping and equipment containing liquid, in order to prevent 
freezing or solidification due to external low ambient temperatures. 

1.4 CROSS-REFERENCES 

Where cross-references are made the number of the section or sub-section referred to is 
shown in brackets. 

All publications referred to are listed in (9). 

1.5 SUMMARY OF CHANGES SINCE PREVIOUS EDITION 

The previous edition of this DEP was dated December 2000. Other than editorial changes, 
the following are the main changes since that edition: 

Old Section New Section Change 

 Overall Requirements for offshore installations included 

1.3.1 1.3.1 Definitions of crossover and stabilised design 
added 

2.3.1 2.3.1 IEC standards added 

2.3.2 2.3.2 IEC standards added 

2.6 2.6 Nominal voltage tolerances revised 

2.9 2.9 Trace heating tape impact requirements defined 

2.11 2.11 Ex inspection, Junction box, thermostat locations 
added 

2.12 2.12 Christmas trees, safety showers and road 
crossings included as special applications 

3.7 3.7 IEEE standard added 

3.9 3.9 Incoloy material added 

6.4 6.4 Connection boxes for splicing included 

7.2 7.2 Voltages for measuring insulation resistance 
modified in accordance with IEC 

8.3 8.3 Heat trace calculation and connection lists added 

9 9 References list updated 

Appendix 1 Appendix 1A Drawing updated 

Appendix 1 Appendix 1B Drawing of typical heating tape distribution board 
added 
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1.6 COMMENTS ON THIS DEP 

Comments on this DEP may be sent to the DEP Administrator at standards@shell.com, 
using the DEP Feedback Form.  The DEP Feedback Form can be found on the main page 
of “DEPs on the Web”, available through the Global Technical Standards web portal 
http://sww.shell.com/standards and on the main page of the DEPs DVD-ROM. 
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2. GENERAL DESIGN REQUIREMENTS 

2.1 CONTRACTOR’S RESPONSIBILITIES 

The basic design of, and the calculations for, the heating system shall be the responsibility 
of the Contractor. 

The design shall be based on the specific requirements stated on the process data 
specifications, drawings, isometrics and completed requisition form DEP 33.68.30.94-Gen.  
The Contractor shall acquire all process data needed for the correct design of the trace 
heating system. The Manufacturer shall be involved in the design, or shall at least confirm 
that the design is sound; however, this does not relieve the Contractor of his 
responsibilities. 

2.2 QUALITY ASSURANCE 

The Manufacturer and Contractor shall implement a quality system in accordance with a 
recognised standard such as ISO 9001.  

2.3 SAFETY 

2.3.1 General 

For safe and reliable application of electrical heating systems, the climatic, environmental 
and operating conditions shall be taken into consideration. 

As far as practicable, the electrical equipment shall be located in non-hazardous areas or, if 
not, in the least-hazardous areas. It shall not be located in Zone 0 areas. 

The trace heating equipment shall comply with IEC 60079-30-1 and IEC 60079-30-2. 

2.3.2 Hazardous areas 

If installed in a hazardous area, the construction of electrical equipment shall comply with 
the relevant parts of IEC 60079. The application of standards other than those above is 
subject to the approval of the Principal. 

For installations in Zone 1 and/or Zone 2 areas, the following types of protection shall be 
used: 

- Connection boxes: Ex "e" enclosure 

- Local switches: Ex "d" or Ex "m" switches, or a combination of these two, with 
Ex "e" terminals and enclosure 

- Thermostats: Ex "d" or Ex "m", or a combination of these two, with Ex "e" 
terminals and enclosure 

- Temperature 
control systems: Ex "i" for e.g. PT 100 connections 

For the above-mentioned electrical apparatus, a Declaration of Conformity shall be 
obtained from the Manufacturer. 

2.3.3 Non-hazardous areas 

For reasons of standardization, unless otherwise agreed by the Principal, material specified 
for Zone 1 and/or 2 areas shall be used in non-hazardous areas.  

Industrial type equipment may be used if approved by the Principal. 

2.4 SITE CONDITIONS 

The parts of a heating system installed outdoors shall be suitable for outdoor use in a 
relative humidity of 100 %, and exposed to direct sunlight without protective shelter. The 
atmosphere shall be considered saliferous, sulphurous and dusty as commonly 
encountered in petrochemical installations located close to open water. The possibility of 
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