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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./
information or process disclosed in this publication. Neither APl nor any of APl's employees, subcontractoi:,
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, soinad =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.

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.

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 © 2017 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 not required in oruc:
to conform to the specification.

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 anpicont ate notification and
participation in the developmental process and is designated as an API standard. (iesticns concerning the
interpretation of the content of this publication or comments and questions concerning he procedures under which
this publication was developed should be directed in writing to the Director ¢ Stadards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to repi ~cuce 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. witl .dravn at least every five years. A one-time
extension of up to two years may be added to this review cycle. S*atuc o1 (=& publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A cataloy of /Pl publications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

Suggested revisions are invited and should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.
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Summary of Changes to APl MPMS Chapter 19.1, Fourth Edition

1) Added guidance for estimating emissions from insulated and partially insulated tanks.

2) Added guidance for estimating standing (breathing) loss from underground tanks or fully insulated aboveground
tanks due to cyclic heating of the stored liquid.

3) Added an explanation of what is meant by the term “true vapor pressure” as used in this document.

4) Edited the coefficients in the expressions for TLA, Tv, and ATV to use a uniform assumption of 0.5 fur tho
tank height-to-diameter ratio and expressed the coefficients to one significant figure.

5) Added language to clarify, in the instances of alternative equations, which equations are .refe.==d as being
more accurate.

6) Added an upper limit of 1 to the vapor space expansion factor, KE.

7) Replaced the former equation for calculating T8 from ambient conditions +=ith *h~ equation developed in
APIMPMS Ch. 19.4, Annex .
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Evaporative Loss from Fixed-roof Tanks

1 Scope

This standard contains methodologies for estimating the total evaporative losses of hydrocarbons from
fixed-roof tanks. The methodologies provide loss estimates for general equipment types based on laboratory,
test-tank, and field-tank data.

Types of fixed-roof tanks and roof fittings described are for information only.

The equations estimate average annual losses from fixed-roof tanks for various liquid stocks, s*ock vapc.
pressures, tank sizes, meteorological conditions, and operating conditions.

The following special cases are addressed:

a) horizontal tanks,

b) higher volatility stocks (true vapor pressure greater than 0.1 psia),
c) vent settings higher than 0.03 psia (0.5 0z/in.?),

d) tanks that have either roof or shell insulation.

The estimation may be improved by using detailed field informaticn, ixcluding climatic data and operational
data for the appropriate time period.

The equations are not intended to be used in the following.apy'icatior.s:

a) to estimate losses from unstable or boiling stocks or f*uin pctroleum liquids or petrochemicals for which the
vapor pressure is hot known or cannot readily be pre dicte d [to calculate emissions from tanks that contain
material at or above its boiling point or the point at whicn material starts to flash, the APl model E&P Tank
(API1 4697) can be used];

b) to estimate losses from fixed-roof tanks ia: have an internal floating roof (API MPMS Ch. 19.2 ¥ and
API 2569 ™ address these);

c) to estimate losses from cleaning “ixe.'-roof tanks (APl 2568 12 addresses this);
d) to estimate losses from tan's vith uir sparging operations.

The estimation procedures’ vere ueveloped to provide estimates of typical losses from fixed-roof tanks that
are properly maintainec a.xd «e in normal working condition. Losses from poorly maintained tanks may be
greater. Because the lo:s e juations are based on equipment conditions that represent a large population of
tanks, a loss estimate for ¢ group of fixed-roof tanks may be more representative than a loss estimate for an
individual tank.

Evaporative los. considerations are not the only criteria for equipment selection. Many other factors not
addressec in this standard, such as tank operation, maintenance, and safety, are important in designing and
selecting 2k equipment for a given application.

2 Normative References

“he following documents are indispensable for the application of this document. For dated references, only
the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

API Manual of Petroleum Measurement Standards (MPMS) Chapter 19.4, Evaporative Loss Reference
Information and Speciation Methodology, Third Edition, 2012, including Addendum 2
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