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Fiberglass-Reinforced Plastic (FRP)
Linings Applied to Bottoms of Carbon Steel
Aboveground Storage Tanks

This AMPP standard represents a consensus of those individual members who have reviewed this document, its scope,
and provisions. Its acceptance does not in any respect preclude anyone, whether he or she has adopted the standard or
not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not in conformance with
this standard. Nothing contained in this AMPP standard is to be construed as granting any right, by implication or other-
wise, to manufacture, sell, or use in connection with any method, apparatus, or product covered by Letters Patent, or as
indemnifying or protecting anyone against liability for infringement of Letters Patent. This standard represents minimum
requirements and should in no way be interpreted as a restriction on the use of better procedures or materials. Neither
is this standard intended to apply in all cases relating to the subject. Unpredictable circumstances may negate the use-
fulness of this standard in specific instances. AMPP assumes no responsibility for the interpretation or use of this stan-
dard by other parties and accepts responsibility for only those official AMPP interpretations issued by AMPP in accor-
dance with its governing procedures and policies which preclude the issuance of interpretations by individual volunteers.

Users of this AMPP standard are responsible for reviewing appropriate health, safety, environmental, and regulatory
documents and for determining their applicability in relation to this standard prior to its use. This AMPP standard may not
necessarily address all potential health and safety problems, or environmental hazards associated with the use of mate-
rials, equipment, and/or operations detailed or referred to within this standard. Users of this AMPP standard are also
responsible for establishing appropriate health, safety, and environmental protection practices, in consultation with ap-
propriate regulatory authorities, if necessary, to achieve compliance with any existing applicable regulatory requirements
prior to the use of this standard.

CAUTIONARY NOTICE: AMPP standards are subject to periodic review and may be revised or withdrawn at any time in
accordance with AMPP technical committee procedures. AMPP requires that action be taken to reaffirm, revise, or with-
draw this standard no later than five years from the date of initial publication and subsequently from the date of each
reaffirmation or revision. The user is cautioned to obtain the latest edition. Purchasers of AMPP standards may receive
current information on all standards and other AMPP/NACE/SSPC publications by contacting AMPP Customer Support,
15835 Park Ten Place, Houston, Texas 77084-5145 (Tel: +1-281-228-6200, email: customersupport@ampp.org).

Document History:

2023-05-18: Revised by AMPP Standards Committee (SC) 04, Linings and Internal Coatings

2002-02-dd: Approved by NACE International Specific Technology Group (STG) 80, Intersociety Joint Coatings Activi-
ties and SSPC C.3, Application, Inspection and Quality Control

AMPP values your input. To provide feedback on this standard, please contact: standards@ampp.org
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Foreword
Fiberglass-reinforced plastic (FRP) linings are used worldwide to prevent the corrosion and deterioration of storage
tank bottoms in petroleum, petrochemical, and other services. Experience has shown that the useful life of an FRP lin-
ing may exceed 25 years. API Standard 653 permits a minimum remaining thickness of the tank bottom plate to be 1.25

mm (0.050 in) when lined with FRP compared to a thickness of 2.5 mm (0.10 in) if unlined or lined with a nonreinforced
coating system and not equipped with a tank bottom leak detection system.

Scope

This standard specifies the procedures to apply and inspect FRP linings that are applied internally to the bottom of
carbon steel aboveground storage tanks (ASTs).

Rationale
This standard will serve as a resource for facility owners preparing specifications to achieve successful lining applica-
tions in ASTs in the petroleum/petrochemical industry. The practices described are also useful during preparation of

specifications for ASTs in other services. This standard was originally issued in 2002 and has been revised in accor-
dance with AMPP policies for periodic review of all standards.

Referenced Standards and Other Consensus Documents

The latest edition, revision, or amendment of the referenced documents in effect shall govern unless otherwise dated.

AMPP/NACE/SSPC, www.ampp.org:

NACE Publication 6A192/ Dehumidification and Temperature Control During Surface Preparation, Applica-

SSPC-TR 3 tion, and Curing for Coatings/Linings of Steel Tanks, Vessels, and Other Enclosed
Spaces

NACE SP0287 Field Measurement of Surface Profile of Abrasive Blast Cleaned Steel Surfaces
Using a Replica Tape

NACE SP0188 Discontinuity (Holiday) Testing of New Protective Coatings on Conductive Sub-
strates

SSPC-AB 1 Mineral and Slag Abrasives

SSPC-AB 3 Ferrous Metallic Abrasives

SSPC-Guide 12 Guide for lllumination of Industrial Painting Projects

SSPC-PA1 Shop, Field and Maintenance Painting of Steel

SSPC-PA 2 Procedure for Determining Conformance to Dry Coating Thickness Requirements

SSPC-QP 1 Standard Procedure for Evaluating Painting Contractors (Field Application to Com-
plex Industrial Structures)

SSPC-SP 1 Solvent Cleaning

SSPC-SP 5/NACE No. 1 White Metal Blast Cleaning

SSPC-SP 10/NACE No. 2 Near-White Metal Blast Cleaning

SSPC-VIS 1 Guide and Reference Photographs for Steel Surfaces Prepared by Dry Abrasive

Blast Cleaning
American Petroleum Institute (API), www.api.org:
API Standard 653 Tank Inspection, Repair, Alteration, and Reconstruction
ASTM International (ASTM), www.astm.org:
ASTM D4285 Standard Test Method for Indicating Oil or Water in Compressed Air

ASTM D2583 Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a
Barcol Impressor (withdrawn 2022)
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In AMPP standards, the terms shall and must are used to state requirements and are considered mandatory. The
term should is used to state something that is recommended, but is not considered mandatory. The term may is used
to state something considered optional.

Section 1: General

1.1 Procedures outlined below and detailed in subsequent sections of this standard shall be followed for the suc-
cessful application of an FRP lining system.

111 Abrasive blast clean the storage tank bottom and, as a minimum, the lower 60 cm (24 in) of the
tank shell. The owner should confirm that this minimum tank shell height is acceptable. Inspect
cleaned surfaces just prior to primer or coating application.

1.1.2 If required, apply primer to the storage tank floor and the lower 60 cm (24 in) of the tank shell.

113 Apply caulk to the properly prepared tank floor, deep pits, equipment supports, striker (bearing)
plates, and chine angle (also referred to by some as “chime angle”), as required.

11.4 Apply resin and glass reinforcement to the tank bottom and lower shell course. If a two-layer or
double laminate system is applied, extend the first layer 45 cm (18 in) up the tank shell and the
second 30 cm (12 in) up the tank shell. At least 15 cm (6 in) of blasted and primed shell wall shall
be visible above the first coat of laminate.

1.1.5 Repair defects in the laminate prior to the application of the topcoat. (See Section 2).

1.1.6 Apply a topcoat to the laminate applied to the floor and to the tank shell.

11.7 During all phases of the tank lining system application, inspection shall be carried out by the appli-
cator and, when appropriate, by the owner’s inspector. (See Section 11).

11.8 The lining applicator shall record all pertinent information concerning the entire tank bottom lining
work within a NACE Coating Inspector’s Logbook' or equivalent. This logbook shall be available at
all times to the owner or owner’s inspector.

119 During all phases of the lining operation, the lining applicator shall comply with the owner’s pre-
scribed working procedures.

1.1.10 Do not line storage tank nozzles or coat internal tank equipment, piping, or heating coil supports.
Terminate the FRP lining at such supports with a design that ensures leak and corrosion resis-
tance of the applied lining.

1.1.11 All applicable safety regulations must be followed during surface preparation, application, and
curing of the lining system.

1.2 For a listing of documents and standards that shall be used in conjunction with this standard, refer to Refer-

enced Standards and Other Consensus Documents.

1.21 The lining manufacturer’s technical data sheets for coating materials and glass reinforcement;
safety data sheets (SDS); and application instructions shall be used in conjunction with the re-
quirements contained within this standard.

1.2.2 Any conflict between documents shall be resolved by the owner.
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