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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed. The use of API publications is voluntary. In some cases,
third parties or authorities having jurisdiction may choose to incorporate API standards by reference and may mandate
compliance.

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness \f
the information contained herein, or assume any liability or responsibility for any use, or the results of si:ch use, ¢
any information or process disclosed in this publication. Neither APl nor any of API’'s employees, suixcoi ‘ractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owr.>d i.ghts.

API publications may be used by anyone desiring to do so. Every effort has been made by the Ins “wte to ensure the
accuracy and reliability of the data contained in them; however, the Institute makes no representacon, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or re sponsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with wi.i=t this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound e.2Jine >ring and operating practices.
These publications are not intended to obviate the need for applying sound engineerii 5judgment regarding when and
where these publications should be used. The formulation and publicatior. of API publications is not intended in any
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformanco wih thiewnarking requirements of an API standard
is solely responsible for complying with all the applicable requirer..enic of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to ‘ne anpiicable API standard.

Al rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any
means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher.
Contact the Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001-5571.

Copyright © 2023 American Petroleum Institute
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

The verbal forms used to express the provisions in this document are as follows.
Shall: As used in a standard, “shall” denotes a minimum requirement to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised bui nou required to
conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of o star.da:d.
Can: As used in a standard, “can” denotes a statement of possibility or capability.

Thisdocumentwas produced underAPI standardization procedures thatensure appronriac> notii cation and participation
in the developmental process and is designated as an API standard. Questions.concarriing the interpretation of the
content of this publication or comments and questions concerning the procea.'res .:nder which this publication was
developed should be directed in writing to the Director of Standards, American Pet icum Institute, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001. Requests for permis.ior to reproduce or translate all or any part of
the material published herein should also be addressed to the director

Generally, API standards are reviewed and revised, reaffirmcd, ¢ w.lndrawn at least every five years. A one-time
extension of up to two years may be added to this review cvcle  Stctus of the publication can be ascertained from
the API Standards Department, telephone (202) 682-8000. A cataiog of API publications and materials is published
annually by API, 200 Massachusetts Avenue, NW, Suite 110c; % ashington, DC 20001.

Suggested revisions are invited and should be sithn itte¢ \to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20007 s.ar.ards@api.org.
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Important Information Concerning Use of Asbestos or Alternative Materials

Asbestos is specified or referenced for certain components of the equipment described in some API standards. It
has been of extreme usefulness in minimizing fire hazards associated with petroleum processing. It has also been a
universal sealing material, compatible with most refining fluid services.

Certain serious adverse health effects are associated with asbestos, among them the serious and often fatal diseases
of lung cancer, asbestosis, and mesothelioma (a cancer of the chest and abdominal linings). The degree of exposure
to asbestos varies with the product and the work practices involved.

Consult the most recent edition of the Occupational Safety and Health Administration (OSHA), U.S. Cxoa. ‘ment of
Labor, Occupational Safety and Health Standard for Asbestos, Tremolite, Anthophyllite, and Actinolite, =2 Ccde of
Federal Regulations Section 1910.1001; the U.S. Environmental Protection Agency, National Emission CJtandard for
Asbestos, 40 Code of Federal Regulations Sections 61.140 through 61.156; and the U.S. Envirc “me.ta' Protection
Agency (EPA) rule on labeling requirements and phased banning of asbestos products (Sections 762.160-179).

There are currently in use and under development several substitute materials to repic>e asbestos in certain
applications. Manufacturers and users are encouraged to develop and use effective sucxtitute materials that can
meet the specifications for, and operating requirements of, the equipment to which thay . ‘orld apply.

SAFETY AND HEALTH INFORMATION WITH RESPECT TO PARTICULAR PRODUC TS OR MATERIALS CAN BE
OBTAINED FROM THE EMPLOYER, THE MANUFACTURER OR SUPPL'EF OF THAT PRODUCT OR MATERIAL,
OR THE MATERIAL SAFETY DATASHEET.
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Introduction

Inspection and assessment of refractory linings requires specific skills, knowledge, and experience. As refractory
repair work progresses, additional deterioration of the refractory in equipment may be discovered which necessitates
a reassessment of the repair scope.

Safety of the refractory inspection team member(s) shall always be considered a priority. Hazardous scenarios nmay
exist with refractory linings that have not been thoroughly assessed for safety and security.

There is no substitute for field experience in the inspection and assessment of refractory linings. Literature, suc:. as
this document, provides information that needs to be applied to real inspection and assessment situz*ion. to develop
the skills of a Refractory Inspector.

Users of this recommended practice should be aware that further or differing requiremen:: mc:r e needed for
individual applications. This practice is not intended to inhibit a Manufacturer from offering, or the ov.ner from accepting,
alternative equipment or engineering solutions for the individual application. This may be pa. ficularly applicable where
there is innovative or developing technology. Where an alternative is offered, the Manu:acwurer should identify any
variations to this standard and provide details.

In API Standards, the S| system of units is used. In this standard, where pract cal, 'J.S. customary (USC) units are
included in parenthesis for information.

vii
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Inspection and Assessment of Refractory Linings
1 Scope

This recommended practice (RP) provides recognized industry practices, requirements, and guidance for the
installation, in-service inspection, and repair assessment of refractory lining installed into equipment that is used
in general refinery services. Refinery equipment included in the scope of this standard includes, but may not be
limited to, Fluid Solids Units—including Fluid Catalytic Cracker Units (FCCUs), Reforming Units, Fired Heaters,
Incinerators, Sulfur Recovery Units, Flue Gas Ducts, Calciners, Steam-Methane Reformers (SMRs), Cracke -
Furnaces, Boilers, Hydrogen plant and transfer lines, and Flue Gas Stacks.

Inspection and quality control for design and installation of new, patch repair or replacement lining s, stems are
covered in separate APl documents, including:

— API Standard 936, Refractory Installation Quality Control—Inspection and Testing N onc'ithic ‘Refractory
Linings and Materials

— API Standard 975, Refractory Installation Quality Control—Inspection and Testing cf Re fractory Brick Systems
and Materials

— API Standard 976, Refractory Installation Quality Control—Inspectic.> und' Testing of Fiber Linings and
Material

Proper inspection and assessment of the refractory linings is essential .0 ~=intain equipment reliability, operating
efficiency, personnel safety, and operational process safety. Obsen auons are based on internal visual inspection.
Refractory may be installed into refinery equipment for one, or a cc mb'hation of, several reasons:

a) Thermal protection of equipment—Refractory can protcci the structural components of the process equipment
from a variety of thermal degradation mechanisms, *uct as, high temperature oxidation, thermal fatigue,
carburization, creep, sulfidation, high temperature hydrogen attack, graphitization, and others.

b) Process efficiency and energy retention—Rai:actory can retain heat inside the equipment which improves
the efficient operation of the refinery unit.and .. educes thermal energy losses to the atmosphere.

c) Resistance to abrasive process—< 2ve. 2 erosion can occur in some refinery equipment, and refractory
linings can help reduce abrasive a.mage to the equipment.

d) Resistance to corrosion—R 3fractory linings can, in some cases, reduce the rate of damaging reactions by
corrosive compounds in*he piocess on the containment vessel, duct, firebox or pit.

e) Personnel safety—he ii ternal temperature of equipment can be very high, and refractory can be used to
reduce the external eq 'tjpment temperature to a lower level to help prevent personnel injury.

2 References

The “ollc:vin y referenced documents are indispensable for the application of this document. For dated references,
only.th> ediuhn cited applies. For undated references, the latest edition of the referenced document (including
any cmeir.dmients) applies.

" Pl Standard 936, Refractory Installation Quality Control—Inspection and Testing Monolithic Refractory Linings
and Materials.

API Standard 560, Fired Heaters for General Refinery Service

API Standard 975, Refractory Installation Quality Control—Inspection and Testing, Brick Systems and Materials
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