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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 of
the information contained herein, or assume any liability or responsibility for any use, or the results of such use, of
any information or process disclosed in this publication. Neither APl nor any of API’'s employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

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

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

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

All 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 © 2024 American Petroleum Institute Doc um ents
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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 but not required to
conform to the standard.

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

Thisdocumentwas produced under APl standardization procedures thatensure appropriate notification and participation
in the developmental process and is designated as an API standard. Questions concerning the interpretation of the
content of this publication or comments and questions concerning the procedures under which this publication was
developed should be directed in writing to the Director of Standards, American Petroleum Institute, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001. Requests for permission 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, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from
the API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published
annually by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001, standards@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 extremely useful 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. Department of
Labor, Occupational Safety and Health Standard for Asbestos, Tremolite, Anthophyllite, and Actinolite, 29 Code of
Federal Regulations Section 1910.1001; the U.S. Environmental Protection Agency, National Emission Standard for
Asbestos, 40 Code of Federal Regulations Sections 61.140 through 61.156; and the U.S. Environmental Protection
Agency (EPA) rule on labeling requirements and phased banning of asbestos products (Sections 763.160-179).

There are currently several substitute materials in use and under development to replace asbestos in certain
applications. Manufacturers and users are encouraged to develop and use effective substitute materials that can
meet the specifications for, and operating requirements of, the equipment to which they would apply.

Safety and health information with respect to particular products or materials can be obtained from the
employer, the manufacturer, or supplier of that product or material, or the material safety datasheet.
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Refractory Installation Quality Control— Inspection and Testing of AES/RCF
Linings and Materials

1 Scope

This standard provides installation quality control procedures and lining system design requirements for
alkaline earth silicate fiber (AES)/refractory ceramic fiber (RCF) linings and may be used to supplement owner
specifications. Materials, equipment, and personnel are qualified by the methods described, and applied
refractory quality is closely monitored, based on defined procedures and acceptance criteria. The responsibilities
of inspection personnel who monitor and direct the quality control process are also defined.

The lining described in this standard is for internal refractory linings on the process side of the equipment.
External insulation and jacketing are not covered in this standard.

2 Normative References

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including any addenda) applies.

API Standard 936, Refractory Installation Quality Control — Inspection and Testing of Monolithics

ASTM C177," Standard Test Method for Steady-State Heat Flux Measurements and Thermal Transmission
Properties by Means of the Guarded-Hot-Plate Apparatus

ASTM E1172, Standard Practice for Describing and Specifying a Wavelength-Dispersive X-Ray Spectrometer
ASTM C201, Standard Test Method for Thermal Conductivity of Refractories

ASTM C892, Standard Specification for High-Temperature Fiber Blanket Thermal Insulation

SSPC-SP 3,2 Power Tool Cleaning

SSPC-SP 7/NACE No. 4,Brush-Off Blast Cleaning

3 Terms and Definitions

For the purposes of this document, the following terms and definitions apply.

31

alkaline earth silicate fiber

AES

Manmade vitreous fiber (MMVF) composed of at least 18 % alkali earth oxides developed to meet the fiber
exemption requirements spelled out in 97/69/EC of the Dangerous Substances Initiative in the European Union
(EV). These fibers are exonerated from the EU carcinogen classification on the basis of their low bio-persistence.
They also may be known as bio-fiber, bio-soluble, or low bio-persistence fiber.

3.2
anchor 3
Metallic or refractory device that holds the refractory or insulation in place.

' ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.

The Society for Protective Coatings, 40 24th Street, 6th Floor, Pittsburgh, Pennsylvania 15222, www.sspc.org.
3 Definition from API Standard 560, Fired Heaters for General Refinery Service. DOCU ments
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2 AP| STANDARD 976

3.3

ash 4

The noncombustible residue that remains after burning a fuel or other combustible material. This residue can
potentially foul the exterior of heater tubes.

NOTE Ash may be corrosive to steel or the refractory lining, depending on the composition and metals content of the fuel.

34
batten strip
A single or folded layer of fiber blanket placed and compressed between courses of fiber modules.

3.5
Casing *
Metal plate used to enclose the fired heater.

3.6
ceramic fiber
Fibrous refractory insulation composed of manmade vitreous fiber (MMVF).

NOTE Applicable forms include bulk, blanket, board, modules, paper, coatings, pumpables, cements, moldables, and
vacuum-formed shapes.

3.7

classification temperature (of man-made vitreous fiber)

The temperature at which MMVF has a linear shrinkage (measured as per ASTM C892) not exceeding 4 % (for
blanket, paper) and 2 % (for vacuum form, boards) after 24-hour heat treatment and in a neutral (not oxidizing
or reducing) atmosphere.

NOTE In the field, the continuous use temperature is typically 167 °C (300 °F) below the classification temperature.
Above that temperature, crystallization can occur and shrinkage increases. Polycrystalline PCW fiber can generally be used
at up to classification temperature.

3.8
cold-face *
The surface of a refractory lining against the metal casing surface.

3.9

compliance datasheet *

A list of mechanical and chemical properties for a specified refractory material that are warranted by the
manufacturer to be met if and when the product is tested by the listed procedure.

3.10

dual layer #

Refractory construction comprised of two refractory materials wherein each material performs a separate function
(e.g. ceramic fiber over insulating monolithic layer).

3.12

expansion joint

A non-bonded joint in a lining system with a gap designed to accommodate thermal expansion of adjoining
materials; commonly packed with a temperature-resistant, compressible material, such as ceramic fiber.

3.13
fabricator
Company responsible for the overall fabrication of the fired equipment in which refractory is installed.

4 Definition from API Standard 936, Refractory Installation Quality Control — Inspection and Testing of MonDtQGU ments
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REFRACTORY INSTALLATION QUALITY CONTROL— INSPECTION AND TESTING OF AES/RCF LININGS AND MATERIALS 3

3.14

fiberboard

Rigidized fiber, vacuum formed using bulk fiber, fillers, and binder (usually colloidal silica). Once formed and
dried, it is supplied in a rigid board form.

3.15

fiber component fabricator

A third party separate from the refractory manufacturer and the installation contractor engaged in a business of
purchasing fiber and anchor materials that are fabricated into modular lining components. These components
are then purchased and installed by the installation contractor.

3.17

fuels fired *

The type of fuels fired in the heater. Corrosive ash and impurities in the fuel (e.g. sulfur, alkali, and heavy metals)
will guide selection of the type or form of refractory and the method of construction for refractory linings.

3.18

high-temperature wool

An accumulation of fibers of different lengths and diameters, produced synthetically from mineral raw materials.
This group of fibers includes alkaline earth silicate (AES) and aluminum-silicate, as well as polycrystalline (PCW)
with a classification temperature >1000 °C (1830 °F).

3.19
hot-face layer *
Refractory layer exposed to the highest temperatures in a multilayer or multicomponent lining.

3.20

hot-face temperature *

Temperature of the refractory surface in contact with the flue gas, heated combustion air, process gas or external
metal shell. This is the temperature used for thermal calculations for operating cold-face temperature and heat
loss.

3.21

inspector

The party or individual with whom the owner has contracted or otherwise designated to monitor refractory
installation work.

3.22
installer *
Company or individual responsible for installing the refractory lining.

3.23

interface temperature *

Calculated temperature between any two adjacent layers of a multi-layer or multicomponent refractory
construction.

3.24

low bio-persistence *

Materials having solubility in body fluids and designed to be cleared from the lungs very quickly if they are
inhaled. Clearance occurs through the body’s natural defense mechanisms.

3.25

manmade vitreous fiber

MMVF

A class of insulating materials made primarily from glass, rock, slag, clay, or high-purity oxides. The four general
categories included as MMVF are fiberglass, mineral wool, alkaline earth silicate fiber (AES), and refractory

ceramic fiber (RCF). ocuments
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4 AP| STANDARD 976

NOTE MMVF is also referred to as synthetic vitreous fiber (SVF).

3.26
manufacturer (refractory)
The party or parties manufacturing the refractory products at the refractory manufacturing plant.

3.27

maximum continuous use temperature *

Maximum temperature to which a refractory may be continuously exposed without excessive shrinkage or
mechanical breakdown. It is also sometimes referred to as the “recommended use limit” or “continuous-use
temperature.”

NOTE This may not be the same as the “Maximum Service Temperature” quoted on the manufacturer’s product
datasheet.

3.28

module #

MMVF assembled in stacked/folded blankets or monolithic form, commonly made with an integrated internal
attachment/support system.

3.29
mineral wool block *
Block insulation composed of mineral wool fiber and an organic binder.

3.30

mineral wool

Any fibrous material formed by spinning or drawing molten mineral or rock materials such as slag and ceramics.
Applications of mineral wool include thermal insulation (as both structural insulation and pipe insulation, though it
is not as fire-resistant as high-temperature insulation wool), filtration, soundproofing, refractories, and hydroponic
growth medium.

3.31
multicomponent lining °
Refractory system consisting of two or more layers of different refractory types.

NOTE Examples of refractory types are castable, insulating firebrick, firebrick, block, board, and ceramic fiber.

3.32
multilayer lining
Refractory system consisting of two or more layers of the same refractory type.

3.33
Needled ®
An adjective describing a mechanically knitted structure of fibers to enhance handling and mechanical strength.

3.34
owner 5
The proprietor of the lined equipment who has engaged one or more parties to install or repair refractory.

3.35

parquet ¢

A module lining design where module support anchoring is aligned perpendicular for each adjacent module (see
Figure 5).
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