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API 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 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.

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

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. APl does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

Copyright American Petroleum Institute and Gas Processors Association 2009. 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, 1220 L Street,
NW, Washington, D.C. 20005.



GPA Disclaimer

GPA publications necessarily address problems of a general nature and may be used by anyone desiring to do so.
Every effort has been made by GPA to assure accuracy and reliability of the information contained in its publications.
With respect to particular circumstances, local, state, and federal laws and regulations should be reviewed. It is not
the intent of GPA to assume the duties of employers, manufacturers, or suppliers to warn and properly train employ-
ees, or others exposed, concerning health and safety risks or precautions.

GPA 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 federal, state,
or municipal regulation with which this publication may conflict, or for any infringement of letters of patent regarding
apparatus, equipment, or method so covered.



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.

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, 1220 L Street, NW, Washington, D.C. 20005. Requests for permission to reproduce or translate all or any
part of the material published herein should also be addressed to the director.

This standard was developed jointly by GPA Section H, Measurement and Product Handling, and the APl Committee
on Gas Fluids Measurement (COGFM). It is referenced by APl as Chapter 14.7 of the APl Manual of Petroleum
Measurement Standards (MPMS). The participation of COGFM in developing this standard is gratefully appreciated
and acknowledged.

Throughout this publication, the latest appropriate APl and GPA standards are referenced.

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, 1220 L Street, NW, Washington, D.C. 20005.

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

Measurement by mass is often preferred for chemical reactions and various processes where the mass ratios of
components are of primary interest in effecting control of the operation.

Since the 1970s, the gas processing industry has recognized the importance of measuring mixed natural gas liquid
(NGL) streams using mass measurement techniques. The volume at standard conditions of each component of an
NGL mixture may be accurately derived from the mass measurement process because, unlike volumetric
measurement, the mass measurement process is not sensitive to the effect pressure, temperature, intermolecular
adhesion and solution mixing have on the measured stream.

Solution mixing and intermolecular adhesion occurs when smaller molecules fill in the spaces between the larger
molecules in the solution. Temperature and pressure also affect the amount of shrinkage caused by solution mixing
and intermolecular adhesion. Due to these behaviors, the sum of the volumes of individual components in their pure
state is greater than the volume of the mixture.

Today, mass measurement systems are commonly used to measure NGL mixtures like raw make and ethane-
propane mixes as well as specification ethane product. On the other hand, many propane, isobutane, normal butane
and natural gasoline streams are measured using volumetric techniques. A number of industry-developed standards
address the design, construction, operation and maintenance aspects of mass and volumetric measurement
systems. Volumetric measurement depends on tables and correlations to correct the volume measured at flowing
conditions to a volume at base conditions. The actual stream composition is important to both mass and volumetric
techniques.

The Gas Processors Association (GPA) publishes specifications for some of the products resulting from natural gas
processing and fractionation including commercial propane, HD-5 propane, commercial butane and others. Many
companies also have specifications describing, among other things, the compositional requirements of a particular
product. Mass measurement is the recommended method of measurement for these mixtures.

These specification products rarely, if ever, are comprised of a single component. Instead, specification products are
themselves a mixture of several components, and the actual composition may vary somewhat over time as a function
of plant operation. Solution mixing therefore occurs in specification products as well as in raw make. Industry
developed tables and correlations address physical properties of certain specification products, within the limits of the
research database. Volumetrically measured streams are then adjusted using these tables and correlations for
temperature, pressure and density effects. Errors may result when performing these volumetric measurement
adjustments if the composition of the stream does not match the compositions for which the volume correction tables
and correlations were derived.
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