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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.

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 ar. /
information or process disclosed in this publication. Neither APl nor any of APl's employees, subcontractoic,
consultants, or other assignees represent that use of this publication would not infringe upon privately ov:nec rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute tc assure the
accuracy and reliability of the data contained in them; however, the Institute makes no represer.*itio.. warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or respon<bhility 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, soirind =nygineering and operating
practices. These publications are not intended to obviate the need for appi,ing .ound engineering judgment
regarding when and where these publications should be utilized. The formulation ar. ' 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 “he marking requirements of an API standard
is solely responsible for complying with all the applicable requiremcnts =7 that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the aynlicable API standard.

Users of this Technical Report should not rely exclusively on ¢ information contained in this document. Sound
business, scientific, engineering, and safety judgment should be used in employing the information contained herein.

Al igi.'s reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
ele ctronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the
Publisher, API Publishing Services, 1220 L Street, NW, Washington, DC 20005.

Copyright © 2015 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.
Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the specification.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not requirad in oruc:
to conform to the specification.

Suggested revisions are invited and should be submitted to the Standards Department, API, 1220 L Strect, NW,
Washington, DC 20005, standards@api.org.
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Introduction

For pressure-containing equipment, as defined by API 6A and API 17D, where external pressure is constant and
acting on the outside of the component, it is reasonable to include the external pressure effects when designing and
rating the equipment. Examples would be piping, valve body, bonnet, and similar items, which are always wetted by
the seawater or fluid, resulting in an external pressure equal to ambient seawater pressure at the installed water
depth.

For pressure-controlling equipment (see APl 6A and API 17D), external pressure (or in some case, backpressuio,
may not always be present downstream of the pressure-controlling element (closure mechanizsm,, or the
backpressure pressure magnitude may fluctuate. Example of this scenario is a closed valve or chcke vhere
downstream pressure of the closure mechanism may not always be equal to external ambient seawa.>r pressure
(e.g. a subsea flowline is blown-down to low pressure during a system shut-in to avoid hydre*: fcmzition in the
flowline as its contents cool down).

Another example of external pressure assessment is equipment containing one-atmospheic-ni3ssure (or 14.7 psia)
voids such as spaces between dual seals where the inner seal does not benefit from.the ~xteri al pressure effects.
Pressure in trapped spaces between closed valves can decline significantly due to tharn.l efrects when a hot system
is shut-in and begins to cool down.

In certain cases where dual barriers are designed into the equipment (i.e du al packings on valve stems, connector
gaskets with primary and secondary seals, penetrators with internal and ex." mai seals, etc.), the effects of external
ambient seawater pressure may not be present behind the primary.see during subsea operation, nor present during
shop testing operations. If the pressure equipment is designed wi'h cunsicziation of external pressure due to ambient
seawater pressure at depth, it may not be possible nor practical > pe-form FAT pressure test of the primary seal
(inboard) for the dual barrier sealing arrangement to the maiimum pressure that it will see in operation at depth
without overstressing the pressure equipment since external p.=2<sure in the shop is only one-atmosphere. It is a
proper quality assurance practice to test all seals to at least the differential pressure they will see in service, or higher.
If such testing cannot be conducted, the manufactire: arnd equipment purchaser/end-user should address the
associated risk of the utilizing external pressure in the ('es:jn with dual barrier sealing configuration, and the potential
risk of a seal defect not being detected during th~ r \T.

As illustrated above, the evaluation of p escire-controlling equipment and equipment containing trapped one-
atmosphere void spaces can be more~onnlicated than for pressure-containing equipment with consideration of
external pressure. In all cases, a ful' svstem analysis is necessary, along with HAZID/HAZOP and FMEA/FMECA
studies to ensure that external press. e conditions during all potential operating modes and scenarios are properly
identified and evaluated. Additiona''v, equipment with trapped voids or dual barrier seals configuration may not have
the beneficial effects of external p.essure and this must be taken into consideration when assessing pressure ratings.

Vi
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Consideration of External Pressure in the Design and Pressure
Rating of Subsea Equipment

1 Scope

This technical report addresses issues related to the effects of external pressure acting on APl Subcommittee *%
(SC17, Subcommittee on Subsea Production Equipment) subsea equipment installed in deepwater for containing -
controlling wellbore fluids. External pressure at deepwater can significantly reduce the differential pressure acting on
the wall of subsea equipment, and therefore, this can improve its internal pressure containment capaktility. Exte. ial
pressure is typically ambient seawater pressure, but in some cases, external pressure may be due tc the ~vydrostatic
head of drilling mud, completion fluids, or other fluids contained within risers or other conduits that connec* the subsea
equipment to surface facilities.

There is a need for guidelines on the application of external pressure during the design, validatic » and operation of
subsea equipment. Guidelines are also needed to calculate and/or determine a modificatior to the working pressure
limits at the installed water depth, using the selected equipment API rated working pressuic./{2WP).

API Technical Report 17TR12 (hereafter APl 17TR12) provides guidance for _ubsea equipment designers/
manufacturers to properly account for external pressure (or in some cases, diffe:entic | pressure) when designing and
validating subsea equipment. Additionally, this technical report provides guidance v equipment purchaser/end-user
to appropriately select rated equipment for their subsea systems with ccxsicleration to the effects of external pressure
in addition to internal pressure, including differential pressure across < closure mechanism, and other applied
mechanical or structural loads under all potential operating scencarios and functionality criteria.

NOTE API Technical Report 17TR4 (hereafter APl 17TR4) provides aJ'iticaal information on the effects of external pressure on
stresses generated within subsea equipment for the equipment desgner.

APl 17TR12 applies specifically to APl SC17 equipment. APl 17TR12 is to be used as a supplement to the
equipment’s applicable API product specification (e 9. 2Pl 6A, APl 17D, API 17G), depending on its specific
application, associated regulations, and project_re¢ui=ments. Other API product specifications may elect to adopt
this technical report, subject to their comporz:t 1o dware, application-related design constraints and acceptance
criteria. Specific subsea recommended pracl ~<s, standards, and/or specifications may elect to adopt this technical
report, also subject to their component hara vare and application-related design constraints.

For this technical report, the term-“cauip..ient” also applies to the terms “part”, “component”,

“device” within a subsea system

sub-component” or

2 Normative Refereiicos

The following referer~ed docoments are indispensable for the application of this document. For dated references,
only the editior. citcd applies. For undated references, the latest edition of the referenced document (including any
amendments) ap,lies.

API Specifica.'on 6A, Specification for Wellhead and Christmas-Tree Equipment, Twentieth Edition, October 2010

API ‘Cneciication 17D, Design and Operation of Subsea Production Systems—Subsea Wellhead and Tree
Equomeit, Second Edition, May 2011

API'Recommended Practice 17G, Recommended Practice for Completion/Workover Risers, Second Edition, July
2006
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