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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 \f
the information contained herein, or assume any liability or responsibility for any use, or the results of si:ch use, ¢
any information or process disclosed in this publication. Neither APl nor any of API’'s employees, suixcoi ‘ractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owr.>d i.ghts.

API publications may be used by anyone desiring to do so. Every effort has been made by the In: *tute to assure the
accuracy and reliability of the data contained in them; however, the Institute makes no representacon, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or re sponsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with wi.i=t this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound e.2Jine >ring and operating practices.
These publications are not intended to obviate the need for applying sound engineerii 5judgment regarding when and
where these publications should be used. The formulation and publicatior. of API publications is not intended in any
way to inhibit anyone from using any other practices.

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

Al 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 © 2022 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.

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

The intent of writing this technical report is to share best practices for designing, implementing, and maintaining
process data-based leak detection capabilities on subsea multiphase systems. This has been driven by a lack of
effective automated leak detection systems and operator training to recognize the occurrence of leaks on subsea

production systems.
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Subsea Hydrocarbon Production Leak Detection Systems Using Process Data
1 Scope

1.1 General

This technical report provides considerations and recommendations for design, operation, maintenance, and
training related to leak detection on multiphase subsea production gathering systems and gas injection systems.
The scope is limited to methods using internal process sensors to detect leaks that are identifiable from proces's
data. This report does not cover leak detection for umbilical systems, subsea trees (upstream of subsea chok =),
well downhole tubing, water injection systems, and export pipelines.

Itis impractical to define a single threshold for detecting leaks from a change in process conditions (e.2., p.assure,
temperature, flowrate), as this is system dependent. Some factors that influence thresholds are:

— fluid properties and flow regime;

— total flowrate;

— operating vs. hydrostatic pressure;

— reservoir properties;

— system volume;

— subsea layout and flowline bathymetry.

In general, historical subsea leak size distribution is binmcdal, they are either too small to be identified from
process data or so large that the resulting process change = ari. readily observable. Leaks detectable by process
data under flowing conditions are typically in the order of 10U—1000s bbl/day, while smaller leaks (which cannot
be detected from flowing process data) are generai./ less than 1-2 bbl/day and can only be detected when shut-
in or by general observation (slick detection, peridic hardware inspections, third-party reporting).

1.2 Leak Detection Considerations

Itis recognized that no one leak detectic n mcthod or technology may be applicable to all subsea systems because
each system is unique in design.~na &' eration. Further, leak detection techniques have a detection threshold
below which a hydrocarbon rele 1s2 ¢annot be detected. Detectable limits are difficult to quantify because of the
unique characteristics presened v, each system. Limits are therefore determined and validated on a system-by-

system and, perhaps, ses..enu hy-segment basis.

Subsea leak detection sys =ms are intended to enhance human judgment when some type of intervention or
shutdown of the =rfec*ed subsea system is warranted.

This document is not intended to exclude other effective subsea leak detection methods.
2 Nornictive References

more are no normative references in this document.

3 Terms, Definitions, and Acronyms

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