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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 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 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 ovnec rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute tc ensure 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 responsbility 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, soinad =nyineering 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 requicemunts =7 that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the a,nlicable API standard.

Al vigr.'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 © 2018 American Petroleum Institute
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Foreword

This standard, APl MPMS Chapter 9.4, Continuous Density Measurement Under Dynamic (Flowing) Conditions, First
Edition, supersedes APl MPMS Chapter 14.6, Continuous Density Measurement, Second Edition, which is
withdrawn.

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 anythin x
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 in order to conform to the ste~da .

Should: As used in a standard, “should” denotes a recommendation or that which is advised bt t not required in order
to conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limi.> of a standard.
Can: As used in a standard, “can” denotes a statement of possibility or capability.

This document was produced under API standardization procedures thc eiisure appropriate notification and
participation in the developmental process and is designated as a1 API standard. Questions concerning the
interpretation of the content of this publication or comments and que=tic.:z concerning the procedures under which
this publication was developed should be directed in writing to e Director of Standards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for perinission to reproduce or translate all or any part
of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, eafirmcd, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this raview ¢ ycle. Status of the publication can be ascertained from the
API Standards Department, telephone (202) 6%4-20ul. A catalog of API publications and materials is published
annually by API, 1220 L Street, NW, Washington, JC 20005.

Suggested revisions are invited and shatlao be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@.p! .rg.
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Continuous Density Measurement
Under Dynamic (Flowing) Conditions

1 Scope

This standard covers the continuous on-line determination and application of flowing liquid densities for
custody transfer. This standard covers liquid and dense phase fluids, including: natural gas liquids,
refined products, chemicals, crude oil, and other liquid products commonly encountered in the petroleum
industry. This document does not apply to the density measurement of natural gas, LNG, multiphac~
mixtures, semi-solid liquids such as asphalt, and solids such as coke and slurries.

This standard also provides criteria and procedures for designing, installing, operating, ard p:oving
continuous on-line density measurement systems for custody transfer. This standard alsa c’scu: zes the
different levels and requirements of accuracy for various applications.

2 Field of Application

The application of this standard provides a minimum set of requirements 1o censity measurement
applications, including custody transfer. In all cases, the measured dencity hos 1o accurately represent
the density of the flowing stream. Accurate density measurements are essetizy for custody transfer and
for many quantitative purposes. For allocation measurement end process control applications, this
standard can be used as a guide.

Common technologies utilized in continuous density measuroment iclude vibrating element, buoyancy,
and nuclear devices. The most widely utilized device in ~uswody transfer applications is the vibrating
element.

This standard also includes analytical systems that work in conjunction with equations of state or
empirically derived calculations to determine the f.owina density.

3 Normative References
The following referenced documents arc. indispensable for the application of this document. For dated

references, only the edition cited by 'ies. For undated references, the latest edition of the referenced
document (including any amensm:.nts, applies.

3.1 API Manual of Petrcleum Measurement Standards (MPMS)
API MPMS Chapter 8.1, Stz.ndard Practice for Manual Sampling Petroleum and Petroleum Products
API MPMS Zha, ter ¢ 2, Standard Practice for Automatic Sampling of Petroleum and Petroleum Products

API MPM5S Chagter 8.5, Standard Practice for Manual Piston Cylinder Sampling for Volatile Crude Oils,
Condensai=s, and Liquid Petroleum Products

Al MFMS Chapter 9.1, Standard Test Method for Density, Relative Density or API Gravity of Crude
r 2tro.zum and Liquid Petroleum Products by Hydrometer Method

APl MPMS Chapter 9.2, Standard Test Method for Density or Relative Density of Light Hydrocarbons by
Pressure Hydrometer

APl MPMS Chapter 9.3, Standard Test Method for Density, Relative Density, and API Gravity of Crude
Petroleum and Liquid Petroleum Products by Thermohydrometer Method
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