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SPECIAL NOTES

 

API publications necessarily address problems of a general nature. With respect to partic-
ular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

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 prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reafÞrmed, or withdrawn at least every
Þve years. Sometimes a one-time extension of up to two years will be added to this review
cycle. This publication will no longer be in effect Þve years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from the API Standards department telephone (202)
682-8000. A catalog of API publications, programs and services is published annually and
updated biannually by API, and available through Global Engineering Documents, 15 Inv-
erness Way East, M/S C303B, Englewood, CO 80112-5776. 

This document was produced under API standardization procedures that ensure appropri-
ate notiÞcation and participation in the developmental process and is designated as an API
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was developed
should be directed in writing to the Director of the Standards department, American Petro-
leum Institute, 1220 L Street, N.W., Washington, D.C. 20005. Requests for permission to
reproduce or translate all or any part of the material published herein should be addressed to
the Director, Business Services.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be
utilized. The formulation and publication of API standards 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. API does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

 

All rights reserved. No part of this work may be reproduced, 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, 1220 L Street, N.W., Washington, D.C. 20005.
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FOREWORD

 

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 federal, state, or municipal regulation with which this
publication may conßict.

Suggested revisions are invited and should be submitted to API, Standards department,
1220 L Street, NW, Washington, DC 20005.
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1

 

Reconciliation of Liquid Pipeline Quantities

 

1 Introduction

 

1.1

 

In the ideal world every drop of liquid received into a
pipeline system and every drop delivered out of the system, as
well as all liquid inventory within the system, would be mea-
sured and accounted for precisely, and a comparison of all
receipts and all deliveriesÑadjusted for inventory changesÑ
would be exactly the same. The system would never experi-
ence a loss or a gain. Unfortunately, this ideal pipeline bal-
ance seldom exists in the real world. 

 

1.2

 

Most pipeline systems typically experience some
degree of loss or gain over time. This represents the normal
loss/gain performance for a system. From time to time, losses
or gains greater than normal may occur for a variety of rea-
sons. Excessive or unexplained loss/gain often leads to con-
tention between participating parties, sometimes requiring
monetary settlements to adjust for abnormal loss/gain. In
such cases, it is necessary to be able to (1) identify abnormal
loss/gain as quickly as possible, (2) determine the magnitude
of abnormal loss/gain, and (3) institute corrective actions.

 

1.3

 

Sometimes losses or gains are real, and adjustments
must be made to correct shipper batches and/or inventories.
Most of the time, though, there are no real physical losses or
gains. The loss/gain that occurs in day-to-day operation is
usually small (a fraction of a percent) and is caused by small
imperfections in a number of measurements in a system.

 

1.4

 

In a sense, loss/gain is a measure of the ability to mea-
sure within a system. Loss/gain should be monitored for any
given system at regular intervals to establish what is normal
for that system and to identify any abnormal loss/gain so that
corrective action can be taken.

 

2 Scope

 

2.1

 

This publication provides methodologies for monitor-
ing liquid pipeline loss/gain, and for determining the normal
loss/gain level for any given pipeline system. Troubleshooting
suggestions are also presented. 

 

2.2

 

This document does not establish industry standards for
loss/gain level because each system is an individual and
exhibits its own loss/gain level and/or patterns under normal
operating conditions. 

 

2.3

 

The document provides operational and statistically
based tools for identifying when a system has deviated from
normal, the magnitude of the deviation, and guidelines for
identifying the causes of deviation from normal.

 

3 Field of Application

 

3.1

 

The primary application of this publication is in cus-
tody transfer liquid pipeline systems in which there is provi-
sion for measuring all liquids that enter the system, exit the
system and liquid inventory within the system. The applica-
tion is not intended for non-liquid or mixed phase systems.

 

3.2

 

The applications and examples in this document are
intended primarily for custody transfer pipeline systems, but
the principles may be applied to any system which involves
the measurement of liquids into and out of the system and
possibly inventory of liquids within the system. 

 

4 Reference Publications

 

API 

 

Manual of Petroleum Measurement Standards

 

Chapter 2 ÒTank CalibrationÓ
Chapter 4.8 ÒOperation of Proving SystemsÓ
Chapter 12.1 ÒUpright Cylindrical Tanks and Marine

VesselsÓ
Chapter 12.2 ÒCalculation of Liquid Petroleum Quanti-

ties Measured by Turbine or Displacement
MetersÓ

Chapter 12.3 ÒCalculation of Volumetric Shrinkage
From Blending Light Hydrocarbons with
Crude OilÓ

Chapter 13.1 ÒStatistical Concepts and Procedures in
MeasurementÓ

Chapter 13.2 ÒStatistical Methods of Evaluating Meter
Proving DataÓ

 

5 Definitions

 

For the purposes of this document these speciÞc deÞnitions
apply.

 

5.1 action limits:

 

 Control limits applied to a control chart
or log to indicate when action is necessary to inspect or cali-
brate equipment and possibly issue a correction ticket. Action
limits are normally based on 95 percent to 99 percent conÞ-
dence levels for statistical uncertainty analyses of the group
of measurements.

 

5.2 control chart—fixed limit:

 

 A control chart whose
control limits are based on adopted Þxed values. Historically,
Þxed limits have been used to control the limits on meter fac-
tor changes.

 

5.3 control chart—loss/gain:

 

 a graphical method for
evaluating whether loss/gain and/or meter proving operations
are in or out of a Òstate of statistical control.Ó 
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