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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.
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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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Recommended Practice for Wet and Dry Thermal Insulation of Subsea
Flowlines and Equipment

1 General

11 Scope

This recommended practice (RP) provides guidance for the performance, qualification, application, quality control,
handling, and storage requirements of wet and dry thermal insulation for subsea applications in the petroleum
and gas industries. This guideline also covers the inspection of the insulation, and the repair of insulation defects.

Annex A specifies the minimum recommendations for the performance qualification testing and inspection testing
requirements for wet insulation systems (insulations in direct contact with seawater).

Annex B specifies the minimum recommendations for the performance qualification testing and inspection testing
requirements for dry insulation systems (insulations not in direct contact with seawater).

This document is not intended to address either installation procedures or proprietary fabrication of any particular
insulation type.

This RP is not a prescriptive document. If agreed between company and supplier, prescriptive requirements for
wet insulation systems presented in ISO 12736 could be used.

1.2 Applicability

This RP is applicable to the following and components such as:
— flowlines and risers;

— Christmas tree, valve block, and piping;

— manifold valves and pipework on subsea structures;

— jumpers (i.e. piping and bends);

— connectors and fittings;

— valves and chokes;

— Subsea Separators.

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 Recommended Practice 5L1, Recommended Practice for Railroad Transportation of Line Pipe

API Recommended Practice 5LW, Recommended Practice for Transportation of Line Pipe on Barges and Marine
Vessels

ASTM C165, Standard Test Method for Measuring Compressive Properties of Thermal Insulations
ASTM C167, Standard Test Methods for Thickness and Density of Blanket or Batt Thermal Insﬁg)&su m ent S
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2 AP| RECOMMENDED PRACTICE 17U

ASTM C303, Standard Test Method for Dimensions and Density of Preformed Block and Board—Type Thermal
Insulation

ASTM C518," Standard Test Method for Steady State Thermal Transmission Properties by Means of Heat Flow
Meter Apparatus

ASTM C1511, Standard Test Method for Determining the Water Retention (Repellency) Characteristics of Glass
Fiber Insulation

ASTM C1763, Standard Test Method for Water Absorption

ASTM D412, Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers—Tension
ASTM D575, Standard Test Methods for Rubber Properties in Compression

ASTM D638, Standard Test Method for Tensile Properties of Plastics

ASTM D695, Standard Test Method for Compressive Properties of Rigid Plastics

ASTM D696, Standard Test Method for Coefficient of Linear Thermal Expansion of Plastics Between —30°C and
30°C With a Vitreous Silica Dilatometer

ASTM D792, Standard Test Method for Density and Specific Gravity (Relative Density) of Plastics by Displacement
ASTM D1621, Standard Test Method for Compressive Properties of Rigid Cellular Plastics

ASTM D2240, Standard Test Method for Rubber Property—Durometer Hardness

ASTM D2842, Standard Test Method for Water Absorption of Rigid Cellular Plastics

ASTM D4060, Standard Test Method for Abrasion Resistance of Organic Coatings by the Taber Abraser

ASTM D5034, Standard Test Method for Breaking Strength and Elongation of Textile Fabrics (Grab Test)

ASTM E1269, Determining Specific Heat Capacity by Differential Scanning Calorimetry

ASTM E228, Standard Test Method for Linear Thermal Expansion of Solid Materials with a Push-Rod Dilatometer

ASTM E831, Standard Test Method for Linear Thermal Expansion of Solid Materials by Thermomechanical
Analysis

ISO 12736, Petroleum and natural gas industries — Wet thermal insulation systems for pipelines and subsea
equipment Part 1: Validation of materials and insulation systems

ISO 12736 2, Petroleum and natural gas industries — Wet thermal insulation systems for pipelines and subsea
equipment Part 2: Qualification processes for production and application procedures

ISO 12736, Petroleum and natural gas industries — Wet thermal insulation systems for pipelines and subsea
equipment Part 3: Interfaces between systems, field joint system, field repairs and prefabricated insulation

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

2 International Organization for Standardization, 1, ch. de la Voie-Creuse, Case postale 56, CH-127d Geneva 20
Switzerland, www.iso.org. oCuU mEntS
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3 Terms, Definitions, and Abbreviations

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

311
applicator
Person or team in charge of applying or installing the insulation material.

3.1.2
batch/lot
Quantity of insulation material produced in a single manufacturing run with identical processing parameters.

313
company
Organization that possesses ownership of supplied equipment to be insulated.

314
component
Any self-contained part of a larger entity.

315
contractor
Organization responsible for purchasing the insulation application.

3.1.6

cooldown time

Time taken for a fluid contained within the equipment to reach a predetermined temperature from a specified start
temperature when fluid flow is stopped.

317
cutback
Length of pipe left uncoated at each end for joining purposes (e.g. welding).

3.1.8
dry insulation system
Insulation system not in direct contact with seawater or other liquid ambient environments.

31.9
equipment
Refers to any hardware that needs to be thermally isolated from the environment.

3.1.10

field joint

An uncoated area that results when two pipe sections or a pipe section and a fitting with coating cutbacks are
assembled, by welding or other means, in the field.

3.1.11

hold point

H

point in the manufacturing process to observe a particular or a prescribed set of manufacturing steps planned to
occur on a certain date; constituting a firm stoppage of the manufacturing schedule and procedures around the
announced “hold start date.”
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NOTE A hold point may include a sign-off and approval by the inspection party for the witness point that has taken place
and manufacturing steps that have been observed; manufacturing cannot continue until inspection sign-off has taken place.

3.1.12
holiday
Discontinuity in a protective anticorrosion coating that exposes unprotected metal surface to the environment.

3.1.13
inspector
Authorized agent of company or contractor.

3.1.14

insulation system

Any combinations of pretreatment, anticorrosion coating, insulation, and protective outer sheath as applicable to
achieve the corrosion protection and insulation properties as described in this RP.

3.1.15

item

Any part, component, device, assembly, subsystem, functional unit, equipment, or system that can be individually
considered.

3.1.16

monitor

M

Allowance of Company or third-party inspection to observe the manufacturing process at no prescribed step, with
no interruption of manufacturing schedule or procedures, and without approval of manufacturing steps observed.

3.1.17
precast and half shell insulation
A form of insulation that is preformed and subsequently affixed to the equipment.

3.1.18
purchaser
An organization, facility, or individual that buys the insulation system.

3.1.19
service life
Specified maximum period of time the insulation system is in service.

3.1.20

shelf life

Specified maximum period of time the insulation can be stored prior to installation under prescribed storage
requirements.

3.1.21
supplier
Organization that provides the insulation material.

3.1.22

U-value

U-value, also known as thermal transmittance, is the rate of transfer of heat through a structure (which can be
a single material or a composite), divided by the difference in temperature across that structure. The units of
measurement are W/m?K.

NOTE U-value is also called the overall heat transfer coefficient (OHTC).
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