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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 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 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, soind =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

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 specification are as follows:
— the term “shall” denotes a minimum requirement in order to conform to the standard;

— the term “should” denotes a recommendation or that which is advised but not required in order to coniarm o the
standard;

— the term “may” is used to express permission or a provision that is optional;
— the term “can” is used to express possibility or capability.

Informative elements—As used in a standard, “informative” denotes elements that identii,  th.: document, introduce its
content, and explain its background, development, and its relationship with othc* documents or provide additional
information intended to assist the understanding or use of the document.

Normative elements—As used in a standard, “normative” denotes elements " a1 uescribe the scope of the document
and that set out provisions that are required to implement the standard.

This document was produced under API standardization proce.'ure: that ensure appropriate notification and
participation in the developmental process and is designat:d as an API standard. Questions concerning the
interpretation of the content of this publication or comments an.' cJestions 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, DC 20005. Peq iesi. for permission to reproduce or translate all or any part
of the material published herein should also be add-as.ed .o the director.

Generally, API standards are reviewed ana rev.-ed. reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added ‘o wis 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, Vva: hingion, DC 20005.

Suggested revisions are invited a.xd should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, stanc aru ~@api.org.
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Introduction

Minimizing petroleum measurement errors, estimating remaining errors and informing affected parties of errors is
important to the petroleum industry. A consistent basis for estimating the size and significance of errors is essential for
communication among affected parties. A fundamental source of measurement error is the inaccuracy of the meter
factor which is a number that represents the performance of a meter throughout a batch.

Meter factors are monitored to gain confidence in the reported volumes and to detect trends or sudden deviations a s
indications of when to perform maintenance on or calibration of measurement equipment. The purpese of u.c
standard is to suggest procedures for monitoring variations in meter factors so that uncertainties are un<'ers.nod and
consistent with the objectives of parties affected by the measurement operations. The procedures for \~on."oring
meter performance, limits on meter factor variations and actions to take because of these variations ai > leii to the
agreement among the parties affected by the measurement operations which can depend ¢ ccmpany policy,
contract agreements, regulations and laws.

vii
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Section 2—Methods of Evaluating Meter Proving Data

1 Scope

This standard establishes the basic concepts and procedures to estimate and report meter performance uncertainty
in consistent and comparable ways.

2 Normative References

The following referenced documents are indispensable for the application of this document. For da.~d i1oferences,
only the edition cited applies. For undated references, the latest edition of the reference documert (ir.~luuing any
amendments) applies.

API Manual of Petroleum Measurement Standards (MPMS) Chapter 1, Online Terms and Definitio, s Database
API MPMS Chapter 4, Proving Systems

API MPMS Chapter 5, Metering

API MPMS Chapter 12, Calculation of Petroleum Quantities

APl MPMS Chapter 13.3, Measurement Uncertainty Quantities

3 Terms, Definitions, and Acronyms

For the purposes of this document, the following terms and ¢ fini‘ions apply. Terms of more general use may be
found in the APl MPMS Chapter 1, Online Terms and Definitior.s Database. Acronyms are defined in the text at first
use.

341
3 standard deviation limit
A control limit equal to 3 standard deviatior s frc ™ the arithmetic mean of the set.

NOTE For a set of normal data this limi .20 known as the 3-sigma limit.

3.2

action limits

Horizontal lines found or: 'a run chart or control chart which, if exceeded, suggests that some sort of action is
necessary to modify the ur.'cilying process or to modify the reports generated from the process. Related terms:
tolerance limit, warn‘ig limit.

3.3
central line
Aline ¢n o =al trol chart or run chart that represents the central value.

34
cinti 2l value
Tho mean value of the statistic under consideration. Synonym: central tendency.

3.5
control chart
A graphical method for evaluating whether a process is in or out of statistical control.
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