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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 ai v
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of .ne
information contained herein, or assume any liability or responsibility for any use, or the results of such usc, ¢ .any
information or process disclosed in this publication. Neither APl nor any of API's employees, subanntactors,
consultants, or other assignees represent that use of this publication would not infringe upon privately 6:::ned righs.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institu'2 tc ensure the
accuracy and reliability of the data contained in them; however, the Institute makes no representction, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or respoi ~ibiny/ for loss or damage
resulting from its use or for the violation of any authorities having jurisdiction with which this publicatior, may conflict.

API publications are published to facilitate the broad availability of proven, sound enginzeriig and operating practices.
These publications are not intended to obviate the need for applying sound engineerir.2 juayg ment regarding when and
where these publications should be utilized. The formulation and publication of AP1 aubications 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 \2a " standard. API does not represent, warrant,
or guarantee that such products do in fact conform to the applicable A= sta~dard.

Classified areas may vary depending on the location, conditians, equ.yment, and substances involved in any given
situation. Users of this standard should consult with the appropria.» authorities having jurisdiction.

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

API is not undertaking to meet the duties of employe-s;.11anufacturers, or suppliers to warn and properly train and equip
their employees, and others exposed, concerning. nealth and safety risks and precautions, nor undertaking their
obligations to comply with authorities havirg ju isudiction.

Information concerning safety and heal r.-ks and proper precautions with respect to particular materials and
conditions should be obtained from the an.nloyer, the manufacturer or supplier of that material, or the material safety
data sheet.

The examples used in the standed are merely examples for illustration purposes only. (Each company should develop
its own approach.) They are no. to oe considered exclusive or exhaustive in nature. APl makes no warranties, express
or implied, for reliance on or ¢ omissions from the information contained in this document.

Users of instructions should not rely exclusively on the information contained in this document. Sound business,
scientific, engineeiing, ond safety judgment should be used in employing the information contained herein.

Where applical.'e, authorities having jurisdiction should be consulted.

Work ¢ites and e quipment operations may differ. Users are solely responsible for assessing their specific equipment
and nreri ises in determining the appropriateness of applying the instructions. At all times users should employ sound
bus necs, scientific, engineering, and judgment safety when using this 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, Washington, DC 20001.

Copyright © 2016 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 nou required in
order to conform to the specification.

This document was produced under API standardization procedures that ensure approj.‘iate no.fication and
participation in the developmental process and is designated as an API standard. Questitns concerning the
interpretation of the content of this publication or comments and questions concernint the procedures under
which this publication was developed should be directed in writing to the Directcr. o' Standards, American
Petroleum Institute, 200 Massachusetts Avenue, NW, Washington, DC 20001. h~ques's for permission to
reproduce or translate all or any part of the material published herein should also b ad.ressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn a. lez.st every five years. A one-time
extension of up to two years may be added to this review cycle. Status o! the publication can be ascertained from
the API Standards Department, telephone (202) 682-8000. A cataix,¢f API publications and materials is
published annually by API, 200 Massachusetts Avenue, NW, Washiigton, DC 20001.

Suggested revisions are invited and should be submitted to ti.» S.andards Department, API, 200 Massachusetts
Avenue, NW, Washington, DC 20001, standards@api.org.
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Introduction

The APl Manual of Petroleum Measurement Standards (MPMS) covers individual standards for sampling,
temperature determination, gauging, and quality testing. This publication integrates these standards, by
reference, into a framework that may be applied during custody transfer of crude oil from lease tanks to a
tank truck without requiring direct access to the tank thief gauge hatch. Many of the individual standards
have guidelines defining the frequency and tolerances for installation, verification, and calibration of the
specified equipment under controlled or ideal conditions allowing for uncertainty within custody transfer
requirements. However, with the conditions encountered in many of today’s applications, the installatic.»
verification, and calibration of measurement devices may have higher uncertainties due to the opeiational
characteristics and limited access available at the lease site. In the interest of safety and envircnmuntal
concerns, these higher uncertainties may still provide acceptable measurement for custody t-anc‘er of
crude oil from tanks using the defined alternate methods. The alternate measurement me‘nod's di..cussed
in this standard are intended to minimize uncertainty and bias while encouraging consisteri. me«cdrement
and testing practices using existing technologies within API standards that are available at the time of the
development of this standard. They are not intended to interfere with business contiacts, existing API
standards, or the development of new technologies or to comprise the only accep able ¢ 'ternate methods
of custody transfer of crude oil by trucks.
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Custody Transfer of Crude Oil from Lease Tanks Using Alternative Measurement
Methods

1 Scope

This standard defines the minimum equipment and methods used to determine the quantity and quality of cruie
oil being loaded from a lease tank to a truck trailer without requiring direct access to a lease tank gauge hotc,
Methods and equipment described are grouped by tank zone, trailer zone, and the transition zone betw22n *the
two (see Section 5). The equipment used for measurement is dependent on the existing design<»f the lease
equipment, the equipment used to transport the product, or a combination of the two. Some sites may require
measurements from multiple zones in order to arrive at an accurate load quantity and quality.

2 Normative References

The following referenced documents are indispensable for the application of this docume. t. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced.a>cument (including any
amendments) applies.

API MPMS Chapter 2, Tank Calibration — All relevant sections
API MPMS Chapter 3.1A, Standard Practice for the Manual Gauging of Petroleum and Petroleum Products

API MPMS Chapter 3.1B, Standard Practice for Level Measurement of L= ..2-Hydrocarbons in Stationary Tanks by
Automatic Tank Gauging

API MPMS Chapter 3.6, Measurement of Liquid Hydrocarbons Y tbriu Tank Measurement Systems
API MPMS Chapter 4, Proving Systems — All relevant sectio’is

API MPMS Chapter 5.2, Measurement of Liquid Hydrocarbons wuy Displacement Meters

API MPMS Chapter 5.3, Measurement of Liquid Hydrc zarkans by Turbine Meters

API MPMS Chapter 5.6, Measurement of Liquid r.;’a;ocarbons by Coriolis Meters

APl MPMS Chapter 5.8, Measurement o1 Liqui Hydrocarbons by Ultrasonic Flow Meters

APl MPMS Chapter 6.1, Lease Automatic Cu_tody Transfer (LACT) Systems

APl MPMS Chapter 7, Temperaturz L aterinination — All relevant sections

API MPMS Chapter 7.3, Temporature Determination—Fixed Automatic Tank Temperature Systems
API MPMS Chapter 8.2, Stana.rd Practice for Automatic Sampling of Liquid Petroleum and Petroleum Products
APl MPMS Chapter 9 Densii,: Determination — All relevant sections

API MPMS Chapter 10, sediment and Water — All relevant sections

API MPMS Chapter 12, Calculation of Petroleum Quantities — All relevant sections

APl M2MZ-Chapter 14.3, Orifice Metering of Natural Gas and Other Related Hydrocarbon Fluids—Concentric,
Squer2-elged Vrifice Meters — All relevant parts

AT MF.'S Chapter 16.2, Mass Measurement of Liquid Hydrocarbons in Vertical Cylindrical Storage Tanks by
k drostatic Tank Gauging

A”I MPMS Chapter 21.2, Electronic Liquid Volume Measurement Using Positive Displacement and Turbine Meters

API MPMS Chapter 22.2, Testing Protocols—Differential Pressure Flow Measurement Devices
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