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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. s
information or process disclosed in this publication. Neither APl nor any of API's employees, subcontractoie,
consultants, or other assignees represent that use of this publication would not infringe upon privately ov:nec 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 responcbility 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, souna =ngineering 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.

Users of this standard should not rely exclusively on the inforr..2ton contained in this document. Sound business,
scientific, engineering, and safety judgment should be used in employing the information contained herein.

The examples in this standard are merely example= fcr iistration purposes only. Each company should develop its
own approach. They are not to be considered ex.iu ive or exhaustive in nature. APl makes no warranties, express or
implied for reliance on or any omissions frorn the “afo mation contained in this document.

Users of instructions should not rely ex-lusvely on the information contained in this document. Sound business,
scientific, engineering, and safety judym:.nt siould be used in employing the information contained herein.

Where applicable, authorities havii.1 jurisdiction should be consulted.

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, 200 Massachusetts Avenue, NW, Washington, DC 20001.

Copyright © 2019 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 requircd iri order
to conform to the standard.

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

This document was produced under API standardization procedures that ensure cnp'opriate notification and
participation in the developmental process and is designated as an API ste-dar. Questions concerning the
interpretation of the content of this publication or comments and questions concerr.'ng the procedures under which
this publication was developed should be directed in writing to the Di.=ctor of Standards, American Petroleum
Institute, 200 Massachusetts Avenue, NW, Washington, DC 20001. Requests or permission to reproduce or translate
all or any part of the material published herein should also be addresse( to the director.

Generally, API standards are reviewed and revised, reaffirmed, or witi.drawn 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 cat.'27 of API publications and materials is published
annually by API, 200 Massachusetts Avenue, NW, Washington, DC 20001.

Suggested revisions are invited and should be suhmitiel to the Standards Department, API, 200 Massachusetts
Avenue, NW, Washington, DC 20001, standards we pi.c.g.
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Introduction

The general purpose of this publication is to encourage and facilitate uniformity of metric practice within the petroleum
industry. The specific purposes are as follows:

— to define metric practice for the petroleum industry;
— to encourage uniformity of metric practice and nomenclature within the petroleum industry; and
— to facilitate the use of Sl in all aspects of the petroleum industry.

Use of this publication by the American Petroleum Institute (API), its divisions, and its members implements AP ¢ policy
and also implements recommendations in International Standard ISO 80000-1, Quantities and units, Pa.* 1. Seneral,
Annex B, 2009 []. Production of the first edition of API's Publication 2564 [2] in 1973 was encoura‘ied “y AX! member
companies either operating internationally or participating in the activities of the Internationan Orgunization for
Standardization (ISO). The Institute of Petroleum (IP) in Great Britain (now known as the Energy Indtitute) and the
Canadian Petroleum Association (CPA) both offered their full endorsement and accompanied it v ith valuable technical
support and assistance.

The transition to the International System of Units (SI) advanced considerably since 4275, The Metric Conversion Act
of 1975 (Public Law 94-168) was enacted, declaring the coordination and planni. 9 o1 increasing use of the metric
system (SI) in the United States to be government policy. A notice by the Assistc. 1t Secretary of Commerce for
Science and Technology in the Federal Register of October 26, 1977 (Vciinie 42, Number 206, pages 56513 and
56514) Blinterpreted and modified Sl for the United States. The act also r=ovi. 2d for establishing a U.S. Metric Board
to coordinate voluntary conversion. In 1982, the U.S. Metric Doar1 w¢s disbanded; responsibility for metric
coordination was then transferred to the Office of Metric Prograi.:s i, the Uepartment of Commerce. The Omnibus
Trade and Competitiveness Act of 1988 amended the Metric Conve ssion Act of 1975, designating the Sl system as
the preferred measurement system for the United States. In 1('91, "=xecutive Order 12770 (Metric Usage in Federal
Government Programs) directed federal agencies to use the meuic system to the extent economically feasible and
practicable. In addition to the increased activity of the fec'eral government in this field, the interpretation of Sl also has
been dealt with extensively in metric practice guides ¢ vaious standards associations, technical and trade societies,
and individual industries. The International Syste.» of units (SI) is the dominant measurement used with the
exception of the United States. With the arrive’ o the global marketplace, it is imperative for the U.S. petroleum
industry to extend its use of Sl and for persornel .n the petroleum industry to gain a working knowledge of Sl.

The API Metric Transition Committee waos formed in 1976 in order to coordinate internal API metric policy and to
formulate API's policy with regard to guve nment and nongovernment bodies. One of the Metric Transition Committee’s
first actions was the creation of the: S.)co.nmittee on Units to review and revise Chapter 15, Sections | and 2, of the
Manual of Petroleum Measuremer,. Standards. Sections | and 2 had been published as API Publications 2563 Metric
Practice Guide 4], and 2564 Con\v >rsion of Operational and Process Measurement Units to the Metric (SI) System.

At the recommendation ~f the Schcommittee on Units, the Metric Transition Committee discontinued API Publication
2563 and adopted ACTM (American Society for Testing and Materials) E 380-79 [51 and ANSI (American National
Standards Institute) 721¢.1-1976 [6] as the authoritative metric practice guide. ASTM E 380 has been replaced by IEEE/
ASTM SI-10, Americar. National Standard for Metric Practice [7). APl now publishes API MPMS Chapter 15, 4th edition
to include specic' interpretations and applications of Sl by the petroleum industry. APl MPMS Chapter 15, 4th edition
now refere.xces \_EE/ASTM SI-10 for universally used Sl unit conversions. In preparing APl MPMS Chapter 15, 4th
edition, .xe working group has tried to keep consistent with metric practice as defined by the General Conference on
Weiciio> and Measures (abbreviated “CGPM” from the official French name), the federal government, and significant
stari'ards organizations (such as the ASTM, ANSI, and related technical societies). However, even among these
sources, agreement is not absolute on all details of metric practice. Where feasible, API MPMS Chapter 15, 4th edition
i.2e-adhered to the policies of the voluntary standards associations ASTM and ANSI on all unresolved issues. Where no
clear policy has been evident or where the policy was not acceptable to the petroleum industry, this publication has
recognized the particular needs of the petroleum industry. All such cases have been specific interpretations of Sl, not
repudiation of the system. Emphasis has been placed on the application of Sl in practice, which has necessitated some
departure from rigorous adherence to the idealized, “pure” Sl.

Vil
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Guidelines for the Use of Petroleum Industry-specific
International System (SI) Units

1 Scope and Field of Application

This publication specifies the API-preferred units for quantities involved in petroleum industry measurements, aad
indicates factors for conversion of quantities expressed in customary units to the API-preferred Sl units not cover. d ii.
ASTM/IEEE SI-10. The quantities that comprise the tables are grouped into convenient categories related o h eir

use. They were chosen to meet the needs of the many and varied aspects of the petroleum industry, bu. also should
be useful in other, similar process industries.

2 References
This publication emphasizes the practical application of Sl to the petroleum industry. For a complete, detailed

presentation of S| and the metric practice on which this publication is based, the reader shculd consult ASTM/IEEE
SI-10.

3 The International System of Units (Sl)

3.1 General

Sl is the official abbreviation, in all languages, for the International Sysiem o, Units (Le Systéme International d’Units).
The International System is not the old centimeter-gram-second.(cy?) s ystem of metric units but is based on the
meter, kilogram, and second as the fundamental quantities. S| .= considered to be an improvement over the
centimeter-gram-second metric system and is used currentlv 'u: is « =ing adopted by most nations of the world.

There are two classes of units in Sl. The first consists of base units which, by convention, are dimensionally
independent. The second class consists of derived uits that are formed by combining base units according to the
algebraic relations linking the corresponding quariies. Special names and symbols have been assigned to the
commonly used units in this class.

The coherent nature of Sl is preserved v ucfining all derived combinations in terms of unity, thus eliminating
conversion factors within the system. As an 2xample, the derived unit of power, with its special name (‘watt”), is
defined as 1 joule of work complete~.in ;"= 2cond of time.

3.2 Other Allowable Unitc

Table 1 (see 4.11) lists ai.d defines all “other allowable” units given in Table 2’s table of conversion factors (see
Section 5).

4 Use of Ccaversion Tables in Section 5

4.1 Categiries

The 1.1its «nd conversion factors in Section 5 (Table 2) have been grouped into the following categories:
1) tpace, time;
2) mass, amount of substance;
3) heating value, entropy, heat capacity;

4) temperature, pressure, vacuum;
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