Manual of Petroleum
Measurement Standards
Chapter 6.1

Lease Automatic Custody Transfer (LACT) Systems

SECOND EDITION, MAY 1991

ADDENDUM 1, AUGUST 2020

American
Petroleum
Institute

AP

Documents

Document Sharing Hub

Full document details: API MPMS 6.11991 (2020)


http://avadocuments2026.com/doc/api-mpms-6-1-1991-2020
http://avadocuments2026.com/doc/api-mpms-6-1-1991-2020

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 APl nor any of API's employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

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.

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, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Copyright © 1991 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 in order to conform to the standard.

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

May: As used in a standard, “may” denotes a course of action permissible within the limits 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 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, 200 Massachusetts Avenue, Suite 1100, Washington, DC 20001. Requests for permission 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, 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, 200 Massachusetts Avenue, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts
Avenue, Suite 1100, Washington, DC 20001, standards@api.org.
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Lease Automatic Custody Transfer (LACT) Systems

6.1.1 Introduction

This publication has been prepared as a guide for the design, installation, calibration, and operation of a
lease automatic custody transfer (LACT) system.

A LACT system is an arrangement of equipment designed for the unattended custody transfer of liquid
hydrocarbons from producing leases to the transporting carrier. The system must determine net volume and
quality, provide for fail-safe and tamperproof operation, and meet requirements of accuracy and
dependability as agreed to by mutually concerned parties, such as the producer, the transporter, the royalty
owner, and federal, state, and municipal regulatory bodies.

6.1.1.1 Compliance

Compliance with the provisions of this standard may result in an approach to accuracy or may establish
safeguards that are not necessary under all conditions. When not required, those portions of this standard
not considered applicable may be disregarded with the mutual agreement of all parties concerned.

The compulsory verb form “shall," while not necessarily binding for all conditions, has been used when a
deviation from the standard is likely to adversely affect the satisfactory operation of a system that is designed
for optimum operation under typical producing conditions.

6.1.1.2 Future Developments

Although this standard presents the concurrence of the industry on system requirements for lease automatic
custody transfer, it is not intended in any way to restrict future developments. Equipment now exists in the
design or field-proving stages that may further improve the art of lease automatic custody transfer. The
industry encourages such developments, and when concerned parties mutually agree to use such systems
or components, every effort should be made to expedite their use and standardization.

6.1.2 Scope

This publication describes the metering function of a LACT unit and is intended to complement API
Specification 11N, Specification for Lease Automatic Custody Transfer (LACT) Equipment. LACT equipment
includes a meter (either displacement or turbine), a proving system (either fixed or portable), devices for
determining temperature and pressure and for sampling the liquid, and a means of determining
nonmerchantable oil. Many of the aspects of the metering function of a LACT unit are considered at length in
other parts of this manual and are referenced in 6.1.4.

6.1.3 Field of Application
The field of application of this publication is the unattended and automatic measurement by meter of
hydrocarbon liquids produced in the field and transferred to a pipeline in either a scheduled or a

nonscheduled operation.

NOTE The information contained in Chapter 6.7 should also be considered when measuring viscous fluids by
meter.

6.1.4 Referenced Publications

Many of the aspects of the metering function are discussed at length in other parts of this manual. Please
refer to the following chapters for more information.
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API Manual of Petroleum Measurement Standards

Chapter 4, Proving Systems
Chapter 4.8, Operation of Proving Systems
Chapter 5.1, General Considerations for Measurement by Meters

Chapter 5.2, Measurement of Liquid Hydrocarbons by Displacement Meters

Chapter 5.3, Measurement of Liquid Hydrocarbons by Turbine Meters
Chapter 6.7, Metering Viscous Hydrocarbons

Chapter 7, Temperature Determination

Chapter 8, Sampling

Chapter 8.2, Automatic Sampling of Petroleum and Petroleum Products
Chapter 9, Density Determination

Chapter 10, Sediment and Water

Chapter 12, Calculation of Petroleum Quantities

Chapter 12.2, Calculation of Liquid Petroleum Quantities Measured by Turbine or Displacement Meters
Other API Standards

Specification 11N, Specification for Lease Automatic Custody Transfer (LACT) Equipment

6.1.5 Requirements for All LACT Systems

The requirements for all LACT systems are as follows:

a) When hydrocarbon liquids are measured and transferred, the fluid should be stable to permit
subsequent storage during transportation without abnormal evaporation losses.

b) During custody transfer, provisions shall be made for determining net standard volume (see
Chapter 12).

c) Temperature measurements, recordings, or corrections applicable to volumetric measurement shall be
made in accordance with Chapter 7.

d) Temperature and pressure measurements (either recorded or indicated) shall be taken, and corrections
applicable to volumetric measurements shall be made in accordance with Chapter 12.2. The method of
performing temperature compensation is a matter of negotiation but should be accomplished by use of
volume-weighted temperature-averaging devices or temperature compensators for optimum accuracy.

e) A representative sample of transferred oil for determining density (APl gravity), sediment and water
content, and any other physical properties required shall be obtained (see Chapter 8, Chapter 9, and
Chapter 10).

f)  The merchantability of hydrocarbon liquids should be established when they are transferred; that is,
when the liquids are within a specified density (API gravity) range, do not contain more than a specified
sediment and water percentage, are at an acceptable temperature, and are of an acceptable Reid vapor
pressure. A means shall be provided to stop the flow of oil to the carriers system and to the sampling
system if the oil becomes unmerchantable.
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g) A means should be provided to control flow rates, periods of flow, and net quantities of oil delivered into
the carriers system.

h) A means shall be provided to stop the flow of oil into the carrier's system at or before completion of
delivery of the leases assigned allowable capacity.

i) The control and recording system shall include fail-safe components to prevent mismeasurement or
hazardous operating conditions in the event of a power or system functional failure of any of the
system's components required for the LACT.

j)  All components of the system that require periodic calibration and/or inspection should be accessible for
inspection by all parties involved in the custody transfer transaction. Adjustment, repair, or replacement
will be performed by those responsible for the operation of the system. The design of the system shall
provide a means for readily detecting leakage throughout the system, for example, double-block and
bleed-type valves, sight drains, or pressure instruments.

k) The piping system shall not have connections or bypasses that would permit liquids to be transferred
without measurement and shall be designed or equipped so that a reverse flow of liquid through the
measuring device cannot occur.

I) A means shall be provided to lock or seal components that affect control or indicate measurement of
quantity or quality. Unless this requirement has been specifically waived, such components shall be
unlocked or unsealed only after prior notice to and consent of the parties concerned.

m) System malfunctions shall be anticipated, and deliveries that could occur during such periods shall be
estimated. This requirement may be met by independent gross fluid delivery recording systems, that is,
by using a dual-head meter and temperature recorder, by using a meter in series, or by recording
temperature or pressure or other instruments that indicate periods of flow. In installations where such
apparatus is not used, prior agreement should be established for calculating or estimating procedures
that will be followed in instances of measurement system malfunction.

n) Sediment and water content and density (APl gravity) measurements shall be made from composite
samples obtained by automatic samplers of acceptable design. Samplers shall be installed in
accordance with Chapter 8.2.

6.1.5.1  Sampling

In most cases, accounting for a crude oil run is determined on the basis of net standard volume, which
includes corrections for meter factor, temperature, pressure, and sediment and water content. Therefore, the
composite sample accumulated in a run period and any portion used for the determination of density (API
gravity) and sediment and water content must represent all crude oil delivered during that run period.

When density (APl gravity) and sediment and water content are based on a sample from the composite
sample of the run, the procedures used must ensure that this secondary sample is representative of the
composite sample (see Chapter 8 for additional details). The sampling should be proportioned to the flow
rate through the meter.

6.1.5.2 Maintaining Allowables

When regulatory agencies apply production allowables, runs from the LACT system shall conform to but
shall not exceed these allowances. Automatic means shall be used to accomplish this requirement. The
system must be fail-safe, tamperproof, and sealed so that neither the producer nor the carrier can change
the arrangement without the consent and/or knowledge of the other party.

System devices must be capable of being pre-set and verified for a predetermined volume that will approach
but not exceed the lease allowable. When the predetermined volume has been reached, the arrangement
used must prevent any further movement of oil from the lease until it is manually reset. The arrangement
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