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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 »f API's
employees, subcontractors, consultants, or other assignees represent that use of this publication<vou:d not
infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made b - ihe 'nstitute to
ensure the accuracy and reliability of the data contained in them; however, the Institu.= makes no
representation, warranty, or guarantee in connection with this publication and hereby « xpressly disclaims
any liability or responsibility for loss or damage resulting from its use or for the violaan of any authorities
having jurisdiction with which this publication may conflict.

API publications are published to facilitate the broad availability of proven, c2unu =ngineering and operating
practices. These publications are not intended to obviate the need for applying seund 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 a.\ ‘2ther practices.

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

The examples in this standard are merely examples for illustration purposes only. (Each company should
develop its own approach.) They are not to be cor:sidered exclusive or exhaustive in nature. APl makes no
warranties, express or implied, for reliance or. ar any omissions from the information contained in this
document.

Any manufacturer marking equipment ¢ moterials in conformance with the marking requirements of an API
standard is solely responsible for corralyi g with all the applicable requirements of that standard. API does
not represent, warrant, or guarantec-th at 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, APl Publishing Services, 200 Massachusetts Avenue, NW,
Suite 1100, Washington, DC 20001.

Copyright © 2025 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 to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but nc req iired
to conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits -f a «ta:idard.
Can: As used in a standard, “can” denotes a statement of possibility or capability.

This document was produced under API standardization procedures that ensure <nproj riate notification
and participation in the developmental process and is designated as an API standzd. {wuestions concerning
the interpretation of the content of this publication or comments and ques..~ns «2ncerning the procedures
under which this publication was developed should be directed in writing .~ *he Director of Standards,
American Petroleum Institute, 200 Massachusetts Avenue, NW, Sute 1100, Washington, DC 20001.
Requests for permission to reproduce or translate all or any part of \“ _==aterial published herein should
also be addressed to the director.

Generally, API standards are reviewed and revised, reaffin.ed, or withdrawn at least every five years. A
one-time extension of up to two years may be added to *us re iew cycle. Status of the publication can be
ascertained from the API Standards Department, telephcne 1202) 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 shouic.te submitted to the Standards Department, API, 200
Massachusetts Avenue, NW, Suite 1100, Wushington, DC 20001, standards@api.org.
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Introduction

This standard is intended to describe methods to achieve custody transfer measurement requirements,
including accuracy, when an ultrasonic meter is used to measure liquid hydrocarbons. Ultrasonic flow
meters are inferential meters that derive the liquid flow rate by measuring the transit times of high-frequency
sound pulses. Multipath ultrasonic meters have at least two independent pairs of measuring transducers
(acoustic paths). Applications include, but are not limited to, the dynamic measurement of liquid
hydrocarbons flow through production facilities, transmission pipelines, storage facilities, and distribution
systems and by end-use customers.

The field of application of this standard is the dynamic measurement of single-phase liquid hydrocarbons.
While this document is specifically written for custody transfer measurement, other acceptable apnlicotions
may include allocation measurement, check meter measurement, and leak detection measureme.t. i'his
document pertains only to spool-type, multipath ultrasonic flow meters with permanently affixeu accustic
transducer assemblies.

It is recognized that meters other than the types described in this document are uced to ineter liquid
hydrocarbons. This publication does not endorse or advocate the preferential use ¢f ar ultrasonic meter,
nor does it intend to restrict the development of other types of meters. Those who u. = othe - types of meters
may find sections of this publication useful.

Vi
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Measurement of Liquid Hydrocarbons by Ultrasonic Flow Meters

1 Scope

This document describes the application, performance, and operation of ultrasonic flow meters (UFMs) in
liquid hydrocarbon service.

2 Normative References

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

API Manual of Petroleum Measurement Standards (MPMS) Chapter 4.8, Operation of Prc “1g Systems

API MPMS Chapter 21.2, Section 2—Electronic Liquid Volume Measurement Using Po itive Displacement
and Turbine Meters

3 Terms, Definitions, Acronyms, and Abbreviations
3.1 Terms and Definitions

For the purposes of this document, the following terms and definitior.> apply. Terms of more general use
can be found in the APl MPMS Ch. 1 Terms and Definitions onlir e datavase.

3.1.1
accuracy
The closeness of agreement between a measured quanti.’ v7 lue and a true quantity value of a measurand.

31.2

as-left verification

An as-left verification is performed at multi='a v rate points at the calibration laboratory after the meter
has been repaired and/or adjusted, again: t ‘he laboratory reference standard.

313

axial flow velocity

The component of liquid flow velecity at a point in the measurement section that is parallel to the
measurement section’s axic ana ='the direction of the flow being measured.

314

calibration

A set of operatior.s (hat estaolish, under specified conditions, the relationship between the values indicated
by a measuring \'evice and the corresponding known values indicated when using a suitable measuring
standard.

3.1:5

calibiction coefficients

Canration coefficients, also known as calibration factors, are corrections applied in the meter electronics
to abtain a meter output matching that of the reference standard.

3.1.6
flow conditioning element
A device for reducing swirl and velocity distortions.
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