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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 API 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 API 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 assure 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 utilized. 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. API 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.

Copyright © 2021 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 in order to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required in order
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.

This document was produced under API standardization procedures that ensure 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, 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, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts
Avenue, Suite 1100, Washington, DC 20001, standards@api.org.
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Introduction

This document is not intended to be a standalone document from API 17G, rather a complement to current 
engineering practices set forth by API 17G with the inclusion of titanium and aluminum alloys.

It is important to note that certain design guidelines will supersede some API 17G requirements due to the material
properties of titanium and aluminum. These guidelines will be noted and emphasized for clarity and to resolve
conflicting design and test procedures between the API 17G3 and the parent document.

It is necessary that users of this recommended practice be aware that additional or different requirements that can
better suit the demands of a particular service environment, the regulations of a jurisdictional authority, or other
scenarios not specifically addressed in this recommended practice may be applied as required. This document is a
recommended practice and it is not intended to replace sound engineering judgment.

One of the drivers for using titanium for the riser is the natural flexibility of titanium over traditional materials such as
steel.

As demonstrated in Figure 1, from this side-by-side analysis of using steel vs titanium to construct a tapered stress
joint above the well control package, you find the titanium stress joint provides a 50 % improvement in both wave
height capacity (Hs) and vessel watch circle radius (vessel offset).

This analysis was based on an alloyed titanium stress joint example in simulated North Sea currents and wave
conditions, along with a water depth of 80 m. All loads to the stress joint remain within the normal design limits.

Figure 1—Steel and Titanium Stress Joints
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1 

Design of Subsea Well Intervention Systems Using Non-ferrous Alloys 

1 Scope 

This recommended practice provides design guidelines for the use of non-ferrous materials in subsea 
intervention systems and components. 

2 Normative References 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

API Specification 17D, Design and Operation of Subsea Production Systems—Subsea Wellhead and Tree 
Equipment 

API Standard 17G, Design and Manufacture of Subsea Well Intervention Equipment 

API Technical Report 17TR8, High-Pressure High-Temperature Design Guidelines 

API Specification 20F, Corrosion-resistant Bolting for Use in the Petroleum and Natural Gas Industries 

API 579-1, Fitness-for-Service 

ANSI 1/NACE MR0175 2/ISO 15156 3 (all parts), Petroleum and natural gas industries—Materials for use in 
H2S-containing environments in oil and gas production 

ASME Boiler and Pressure Vessel Code (BPVC) 4, Section VIII: Pressure Vessels; Division 2: Alternative 
Rules, 2019 Edition  

ASME Boiler and Pressure Vessel Code (BPVC), Section VIII: Pressure Vessels; Division 3: Alternative Rules 
for Construction of High Pressure Vessels, 2019 Edition  

ASME FFS-1, Fitness-for-Service 

ASTM 5 E399, Standard Test Method for Linear-Elastic Plane-Strain Fracture Toughness of Metallic 
Materials 

ASTM E647, Standard Test Method for Measurement of Fatigue Crack Growth Rates 

ASTM E992, Practice of Determination for Fracture Toughness of Steels Using Equivalent Energy 
Methodology 

ASTM E1290, Standard Test Method for Crack-Tip Opening Displacement (CTOD) Fracture Toughness 
Measurement 

ASTM E1820, Standard Test Method for Measurement of Fracture Toughness 

 
1  American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, www.ansi.org. 
2  NACE International, 15835 Park Ten Place, Houston, TX 77084, www.nace.org. 
3  International Organization for Standardization, Chemin de Blandonnet 8, CP 401, 1214 Vernier, Geneva, Switzerland, 

www.iso.org. 
4  ASME International, 2 Park Avenue, New York, NY 10016-5990, www.asme.org. 
5  ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org. Curre
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