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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 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

11 SCOPE

This DEP specifies general requirements and gives recommendations for the supply and
installation of refractory bricks and special pre-cast shapes used in high temperature and
acid-resistant process applications.

This DEP also provides general guidelines for the preservation and transportation of brick
lined equipment as well as considerations and basic procedures for the normal inspection,
maintenance and start-up of either new or existing fired equipment with brick linings.

This DEP covers various classifications of shaped materials with the general chemical
classification of Alumina—Silica.

This DEP does not cover non-refractory chemical-resistant bricks and tiles.

Requirements for refractory unshaped materials may be found in DEP 64.24.32.30-Gen.,
which should be read in conjunction with this DEP where shaped pre-cast shapes from
unshaped refractories and unshaped types of refractory are required.

This DEP is a revision of the DEP of the same number dated March 2001; see (1.6)
regarding the changes
1.2 ASSOCIATED DEPS

This DEP may be used in conjunction with one or more of the following DEPs for refractory
bricks and shapes.

DEP 44.24.90.32-Gen. | Classification of refractory bricks and shapes

DEP 44.24.90.33-Gen. | Specification for sampling and testing of refractory bricks and
shapes

DEP 44.24.90.34-Gen. | Classification specification and testing of ancillary materials for
refractory brick construction

DEP 44.24.90.35-Gen. | Specification and quality control for precast or specialty cast
refractory baffle wall tile (shapes)

DEP 64.24.32.31-Gen. | Construction details for refractory brick construction

1.3 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, distribution and supply/marketing. 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.
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1.4 DEFINITIONS
1.4.1 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 Refractory Contractor is the party that carries out all or part of the construction
design, engineering, material procurement and installation of refractory materials. The
Refractory Contractor has overall responsibly for the quality control of the products and
services including those of any sub-contractors or Suppliers related to the installation.

The Manufacturer/Supplier is the party that manufactures or supplies materials,
equipment and services to perform the duties specified by the Refractory Contractor. The
Manufacturer may undertake all or part of the duties of the Refractory Contractor.

NOTE: For the purposes of this DEP, the Manufacturer/Supplier is the party that manufactures the refractory
products and/or ancillaries for supply to the Refractory Contractor, Principal or another Supplier and
has primary responsibility for material design properties, manufacturing quality control at the
manufacturing site and specific procedures such as but not limited to those for product mixing,
installation and start-up.

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.

1.4.2 Specific definitions

Term Definition
Applicator The party that applies or installs the specified refractory linings.
Brick A non-metallic shape that is comprised of specially formulated and

sized raw materials formed into a green shape typically by
pressing then fired or “burned” to achieve strength and other high
temperature properties. Some bricks such as insulating bricks may
also require after treatments such as “machining”. Raw material
formulations for brick manufacture are typically exclusive to the
manufacture of bricks.

Fireclay An earthy or stony material aggregate of sufficient purity and
refractoriness which has the essential constituent hydrous silicates
of aluminium, with or without free silica. Fireclay is plastic when
sufficiently pulverized and wetted and rigid when subsequently
dried.

Flint Clay A hard or flint-like fireclay with low natural plasticity. Flint clays are
typically calcined to remove harmful oxides and make them
volume stable as refractory aggregate base materials. There are a
wide variety of calcined flint clays available to refractory
Manufacturers. Calcined flint clays, beneficiated and mined
outside the USA, are also referred to as fireclay Chamotte.

Mullite A stable crystalline compound in the Alumina Silica system (under
normal atmospheric pressure), crystallized most commonly in the
form of long interlocking needle-like crystals. Naturally occurring
Mullite is rare. The most common “mullite refractories” are
manufactured with synthetic artificially produced mullite
aggregates with the formula 3Al,03.2Si05.
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1.6

Term

Mullite Refractories

Red Line Drawings

Refractory
(Materials/Products/
Linings)

Shape

Abbreviations

Term
ASTM
ISO
ITP
MOR
PCE
PLC
SRU
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Definition

Alumina silica refractories produced with mullite (most often
synthetic) aggregates and matrix particles manufactured by
converting the Sillimanite group of minerals or by a melt or sinter
process. The sinter process uses the rotary kiln and the fused
process the electric arc furnace. Mullite refractories are often
confused with other alumina-silica refractories and therefore have
separate classification in ASTM to highlight the enhanced
properties. ASTM C467 characterizes mullite refractories as
having 56-79% Alumina, with <5% impurities (oxides other than
aluminium and silicon) and <5% deformation under specified
compressive load, at a specified temperature, for a specified time
(ASTM C16).

Approved construction detail drawings put back into the project
documentation, on completion of the project, with any and all field
changes clearly indicated with normal revision indicators

Dense, insulating, and/or special composite materials that are
non-metallic and are chemically and physically stable at high
temperatures.

Non-metallic shape manufactured from an unshaped refractory
such as a castable, plastic or special blend of raw materials that
can be cast or formed into moulds to create special sizes and
shapes. Shapes typically “inherit” the physical properties of the
unshaped material used in the manufacture. As in bricks, all
special shapes shall be pre-fired preferably to temperatures
greater than the intended application temperature.

Definition

American Society for Testing and Materials
International Organization for Standardization
Inspection Test Plan

Modulus of Rupture

Pyrometric Cone Equivalent

Permanent Linear Change

Sulphur Recovery Units

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 (8).

SUMARY OF MAIN CHANGES

This DEP is a revision of the DEP of the same number dated March 2001. This revision is a
complete rewrite, so it is impractical to summarise the changes.

All appendices in the previous edition of this DEP have been removed and incorporated
into a family of stand-alone DEPS listed in (1.2).
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