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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 API'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.. v arranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or respon<hility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

Users of this standard assume all responsibility for ensuring safe handling and comnlicace with all applicable laws
regarding radioactive materials.

API publications are published to facilitate the broad availability of p.oven, sound engineering and operating
practices. These publications are not intended to obviate the need for - ppiying sound engineering judgment
regarding when and where these publications should be utilized. The fc rmulation and publication of API publications
is not intended in any way to inhibit anyone from using any other {rac'ice.:

Any manufacturer marking equipment or materials in conforma’ice witii the marking requirements of an API standard
is solely responsible for complying with all the applicable requ-e:nents of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

Classified areas may vary depending on the locaticn, -o:ditions, equipment, and substances involved in any given
situation. Users of this Recommended Practice i1 :ld consult with the appropriate authorities having jurisdiction.

Users of this standard assume all responsiili.: for ensuring safe handling and compliance with all applicable laws
regarding radioactive materials.

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 required in oruc:
to conform to the specification.

This document was produced under API standardization procedures that ensure appropriate notii~ation and
participation in the developmental process and is designated as an API standard. Questic.”s concarning the
interpretation of the content of this publication or comments and questions concerning the procedu:as under which
this publication was developed should be directed in writing to the Director of Standards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to reproduce u. trenslate 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 ai ':ast =very five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publica:’ci1 can be ascertained from the
API Standards Department, telephone (202) 682-8000. A catalog of AF!' pblications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

Suggested revisions are invited and should be submitted to tho Sicnac:2s Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.
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Introduction

Multiphase flow is a complex fluid phenomenon presenting many observable and distinctly different spatial patterns.
These flow regimes are a function of fluid composition, velocity, flow orientation, geometry and operating conditions.
This characteristic of multiphase flow creates a greater number of variables requiring measurement than seen in
single phase flow. Multiphase flow meters (MPFMs) tend to use a combination of measurement principles and
software models to delineate component parameters of the specific flow condition undergoing measurement. These
elements are further combined to simultaneously resolve the total flow state and inform the user of the flow rate «f
each phase.

This document is intended for use by persons familiar with the principles of multiphase flow and the technciogies
used to measure its constituent parts. It is the intent of this Recommended Practice (RP) to outline a stre.‘egy for the
correct sizing, specification, integration, and testing of MPFMs to maximize their performa.~ce ‘ar a specific
application. Measurement techniques used in MPFMs are every bit as complex as the flow itse.© and only brief
descriptions are included herein. It is recommended that the reader be acquainted with API 1 1PMS Ch. 20.3 which
describes in detail the technologies of multiphase metering, calibration, measurement urnicanainty, and operation.
API MPMS Ch. 20.3 referred to in various parts of this document wherein the reader shou: ! see: further information
or best practice. APl MPMS Ch. 20.3 is not specific to subsea applications and some top ~id: measurement methods
are included.

Various expertise is required throughout the life cycle of the MPFM to ‘xch eve optimal performance. Due to the
number of interfaces and design parameters an appropriate strategy is reauirc 1 w ensure the meter is appropriate for
its specific application. This RP acts as a guide for the responsible angi‘\eer nutining key parameters of the plan that
quantifies meter performance based on application, sizing date, tecncizgy constraints, and performance checks
through supplier, independent facilities, and in situ tests.

There is a distinct separation in ownership between MF.™ " specification, testing, and installation versus
commissioning and operation. This RP addresses equinment design in Section 4 to Section 8 and commissioning/
operational issues in Section 9 and Section 10. To encsure accdracy and functionality of the MPFM, there should be a
coherent handover between equipment design end loiny term operation. A number of operational issues are
addressed in this RP, as well as metering methuad 'ogics, but these are only intended as suggested interfaces that
should be addressed by the responsible engee. This RP should be used in combination with appropriate
measurement and operational standards tc de «elop a comprehensive strategy for the design, installation, and long
term operation of an MPFM.

vii
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Recommended Practice for the Design, Testing, and Operation of Subsea
Multiphase Flow Meters

1 Scope

This document provides recommendations for the sizing, specification, system integration, and testing of subsea fl. v
meters [henceforth referred to as multiphase flow meters (MPFMs)] for measurement of full stream, multiphase 'ow.
This Recommended Practice (RP) includes wet gas flow meters as a subset of MPFMs. In-line MPFMs are typi~: lly
used in subsea applications and are the focus of this RP.

These recommendations and guidelines are intended for use by the engineer responsible for the Jelivery of the
MPFM. Due to the nature of multiphase flow measurement it is anticipated that a cross-discirlincry ‘eam may be
involved throughout its deployment and operational life.

2 Normative References

The following referenced documents are indispensable for the application of thic:doc nent. For dated references,
only the edition cited applies. For undated references, the latest edition of the efer 2nced document (including any
amendments) applies.

API Manual of Petroleum Measurement Standards (MPMS), Chapter 2C.3, Measurement of Multiphase Flow
API Specification 6A, Specification for Wellhead and Christmas Trec Equipment

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

API Standard 17F, Standard for Subsea Productiori Coitrol Systems

API Recommended Practice 17N, Recomme nd:d Practice for Subsea Production System Reliability and Technical
Risk Management

3 Terms, Definitions, Acrcn'ms, and Abbreviations
3.1 Terms and Definitions

For the purpose of this doc:imznt the following terms and definitions apply. For consistency, these are identical to
those used in APl M~*4S Ch. 29.3.

3.1.1
accuracy
The degre= o. conformity of a measurement to a known standard for the unit of measurement.

31.2

a.tul cunditions

m asurement conditions

iire conditions

fiowing conditions

Conditions of pressure and temperature of the fluid at the point where fluid properties or flows are measured.
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