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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 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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1. INTRODUCTION 

1.1 SCOPE  

This DEP specifies requirements and gives recommendations for the design and 
application/installation of passive fire protection (PFP) of steel. The zones where PFP are 
required are called Fire Protection Zones (FPZ). For designs inside the USA the concept of 
Potential Fire Source is used.  

This DEP applies to steel supporting structures and piping and equipment in process areas 
and processing plants as well as to storage facilities, jetties and pipe bridges (including 
those outside the battery limits) in oil/gas/petrochemical installations.  

The aim of this DEP is to ensure that the degree of PFP applied is effective and practical in 
terms of maintainability and reduction of risks.  

This DEP is applicable for pool fires only. For other fire scenarios, like jet fires, a separate 
design case shall be performed according to DEP 80.47.10.30-Gen., sections 2.2.1.2 and 
3.1.1. 

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

This DEP is a revision of the DEP of the same number dated January 2010; a summary of 
the main changes since the previous edition is given in (1.5). 

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 in facilities related to oil and gas production, gas handling, oil 
refining, chemical processing, gasification and distribution. This DEP may also be applied in 
other similar facilities. 

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

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 (5). 

1.5 SUMMARY OF MAIN CHANGES 

This DEP is a revision of the DEP of the same number dated January 2010. Most changes 
are the result of implementing the segregation of requirements in the DEM1 listed DEPs, 
and the incorporation of internal Shell standards. The standards which are incorporated are 
Shell Canada Std. 20-1.01 ’Fireproofing design’ and 20-3.01 ‘Fireproofing installation’.  The 
definition of the fire hazardous area is not incorporated from the Shell Canada Standard; 
this is defined according to DEP 80.47.10.30-Gen., section 3.2. 

The changes are listed below. 

Old section New section Change 

Title  Changed title to reflect content and to be aligned with 
DEP 80.47.10.30-Gen. 

General  Deleted all non SI units (non SI units are in brackets) 

General   Deleted duplications 

3.1  2nd paragraph changed SHALL[PS] into shall 

3.2  4th paragraph changed SHALL[PS] into shall 

3.6  1st  paragraph changed SHALL[PS] into shall 

4 4 Restructured chapter 4  

 4.1.1 Added warranty requirements 

 4.1.2 Added contractor responsibility requirements 

 4.1.6 Added delivery and storage 

 4.1.4 Added material selection requiremens 

4.1.1 4.1.4 6th  paragraph changed SHALL[PS] into shall 

4.1.2  Deleted reference to design class III 

4.1.2 4.1.5 2nd  paragraph changed SHALL[PS] into shall 

4.2.3.1 4.5 Added concrete mix design report 

4.2.3.3 4.2.4 Added clearance of mesh reinforcement to steel surface 

4.2.3.3 4.2.4 2nd   paragraph changed SHALL[PS] into shall 

4.2.3.4 4.2.1 5th and 6th  paragraph changed SHALL[PS] into shall 

4.4.4 4.4.2 Added manufacturers requirements for proprietary 
fireproofing systems. 

Appendix A  Section A3 changed SHALL[PS] into shall 

 

1.6 COMMENTS ON THIS DEP 

Comments on this DEP may be sent to the 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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1.7 DUAL UNITS 
Amended per 
Circular 03/12 
Dual units have been incorporated throughout this DEP. 

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. 

1.8 PROJECT DOCUMENTATION REQUIREMENTS 

For projects to ensure compliance with this DEP proper documentation is required in the 
Definition and Execution phases of the project (see Appendix A). 
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2. GENERAL 

2.1 OBJECTIVES 

Passive Fire Protection (PFP) is a measure intended to improve the fire resistance of 
structures that support pressure vessels, piping and other equipment located in the FPZ. 
PFP is provided by the application of concrete or other approved protection materials to 
structural steel supports.  

PFP offers protection against the adverse thermal effects of fire for a defined period and 
defined degree of exposure. It should not be considered as a replacement for active fire 
fighting or lead to relaxation of normal design requirements (spacing and layout 
considerations) and precautions in operation and maintenance. 

2.2 GENERAL REQUIREMENTS 

The extent of PFP requirements SHALL [PS] be established on the basis of a fire safety 
assessment executed for the particular plant or unit as per DEP 80.47.10.30-Gen., 
section 2. 

The zones where PFP are required are called Fire Protection Zones (FPZ). For designs 
inside the USA the concept of Potential Fire Source is used. The extent of the fireproofing 
around equipment and structures SHALL [PS] be indicated on layout and construction 
drawings. 

The aim of this DEP is to ensure that the degree of PFP applied is effective and practical in 
terms of maintainability and reduction of risks. As there is a wide variation in the design of 
structures, this DEP shall be considered at all times when prescribing the fireproofing of 
structures not specifically mentioned in (3).  

2.3 FIRE SEVERITY 

Unless otherwise specified, the severity of the fire shall be based on hydrocarbon pool fires. 
For hydrocarbon pool fire exposures, the fire temperature profile shall? be based on UL-
1709. The hydrocarbon fire test as defined in UL 1709 is applicable to all fireproofing 
systems applied on steel supports and structures. 

2.4 FIRE RESISTANCE DURATION 

The required protection time resulting from this and/or other local conditions shall be 
established based on the requirements of DEP 80.47.10.30-Gen., section 3.1.1. A minimum 
of 30 minutes protection time SHALL [PS] be provided, however longer protection times 
may be warranted or required depending on the equipment, function and available fire 
fighting measures. 
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3 PASSIVE FIRE PROTECTION OF TYPICAL EQUIPMENT AND STRUCTURES IN FIRE 
PROTECTION ZONES 

3.1 STRUCTURES SUPPORTING EQUIPMENT AND PIPING 

The extent of PFP around equipment and structures SHALL [PS]  be indicated on layout 
and construction drawings and shall be submitted to the Principal for review and comments.  

PFP on pressure equipment legs or lugs shall not contact pressure retaining parts.  There 
shall be a 25 to 50 mm (1 to 2 inch) gap between the fireproofing and the pressure retaining 
part. 

Bolted moment connections of fireproofed main pipe racks may remain un-fireproofed 
(exposed) when shop applied concrete PFP is specified and the unit has moderate or lower 
fire hazard level as specified in DEP 80.47.10.30-Gen., sections 3.2.2 and 4.1.2.1.  

Size of PFP block outs around moment connections shall be minimized if the block outs will 
remain exposed. Weatherproofing details shall be developed for all block outs that will 
remain open and shall be submitted to the Principal for review and comment. 

Structural members having only a bracing function should not be fireproofed. Bracing 
required for load cases that are considered to be included with the base fire case as well as 
for primary stability of the structure shall be fireproofed. 

3.2 COLUMN AND VESSEL SKIRTS 

Skirts of columns and vessels SHALL [PS] be fireproofed if they are located within the FPZ 
(as identified in DEP 80.47.10.30-Gen., section 3.2 and the fire safety assessment. PFP 
SHALL [PS] be directly applied on skirts and vessel supports as indicated in Appendix E. 

The skirt PFP shall  stop well below the tangent line for hot or cold insulated vessels. See 
Appendix F for separation distances between the ring angle (drip angle) and the vessel 
tangent line. Alternatively, heat transfer and thermal stress calculations shall  be made to 
where smaller separation distances are to be specified. The un-fireproofed portion of the 
skirt SHALL [PS] be covered with fire-resistant insulation. 

The above applies to the normal situation where there are no flanged pipe connections 
within the circumference of the skirt. However, if this is the case then fireproofing shall also 
be applied inside the skirt. 

Fireproofing shall be considered for steel saddles that support horizontal heat exchangers, 
condensors, coolers, drums and receivers that have diameters greater than 750 mm 
(30 inches) if the narrow vertical distance between the concrete pier and the shell of the 
vessel exceeds 300 mm (12 inches). 

The skirt PFP separation distance shall be calculated. Heat transfer and thermal stress 
calculations shall also determine the type and amount of reinforcement required. 

Reference is made to standard drawing S 20.002. 

3.3 CABLES AND INSTRUMENTATION LOCATED WITHIN A FPZ 

For fireproofing of cables reference is made to DEP 80.47.10.30-Gen., sections 3.1, 3.3.8 
and 3.3.9.  

3.4 PROCESS UNIT PIPE RACKS AND PIPE SUPPORT COLUMNS 

Piping supported from spring hangers or rods shall be protected against failure of the spring 
hanger or rod by a fireproofed bracket or beam located beneath the pipe. Sufficient 
clearance shall be provided between the beam and the pipe to permit free vertical 
movement. Where, however, failure of the hanger rod will not lead to collapse of the piping, 
these stops are not required (Appendix D). 
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