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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. 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 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
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 ensure 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 used. 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.

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

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 20001-5571.
Copyright © 2022 American Petroleum Institute



Foreword

This edition of APl MPMS Ch. 19.3, Part H incorporates APl MPMS Ch. 19.3, Part F, 1t Edition, Evaporative Loss
Factor for Storage Tanks Certification Program, and APl MPMS Ch. 19.3, Part G, 1% Edition, Certified Loss Factor
Testing Laboratory Registration, both of which are withdrawn.

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 to conform to the standard.

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

Thisdocumentwas produced underAPI standardization procedures thatensure 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, NW, 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, NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, APIl, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001, standards@api.org.






Contents

1 oo o = P 1
2 NOIMALIVE REFEIEINCES ...ttt e st e e aa e e e e nanbe e e e e 1
3 Terms, Definitions, Units of Measurement, and SymboIS ..........ccc.uveeiiiiiiiiiiii e 2
3.1 Terms and DEfiNItIONS .......o.uiiii et 2
3.2 UNItS OF IMEASUIEIMENT. ...ttt ettt e e ettt e e e et e e e e e an bt e e e e e nbe e e e e snbaeeeeeanbaeeeeanbneeaens 3
3.3 37001 oo RSP RPSP 4
4 Summary of the Loss Factor Development Program..............eeiiiiiiio oo 5
5 Testing Laboratory Preparation..... ... ettt e e e e e et r e e e e e e e aees 5
6 Preparation for ProtOCOI TESTING. ... .uuuiiiiiii et e e e e e e e e e e e e e e e e e e e ssbnreeaeaeaeeas 8
6.1 Lo o1 RSP RPP 8
6.2 Physical Identification Of TESTEA DEVICE..........oiiiiiiiii et e e e e 8
6.3 (D= 1e= W @] | [=Tox 1 o] 1= Ta o I 1oL (=T || | SRS 8
6.4 Testing Of STANAAIA DEVICES ......coiiiiiiiie ettt e e e e e et e e e et e e e e ns e e e e ennteeeeanteeeeeennees 9
7 Performing ProtoCol TESTING .......coii it e et e e e e e e e e e e e e e e e e s e e senbnreeeeaaaeeas 9
8 (2XCToTe] uilpTe le) il mdye] CoTeto] I F=TS i1 T H SRR 10
9 Specifications for ProtoCOl TESTING .........ueiiiiiiiiii et 11
9.1 LT o1 O PO PPP 11
9.2 =T o Q111 T 1 PRSPPI 11
9.3 RIM SEAIS ..ottt h ettt e a et b e ettt 11
9.4 =T el QS T=T 41 RSP 12
Annex A (informative) Flow Diagram of the Loss Factor Development Program ............cccccoiiieiiiiiiieiinieeee i, 15
Annex B (normative) Statistical CalCUlatioNS...........coouuiiiiiii e 20
Annex C (normative) Wind Tunnel Velocity Profile.............o e 28
Annex D (normative) Testing of Standard DEVICES...........uueiiiiiiiiiiieee e e a e e e 32
Annex E (normative) Range of Variation in Device DeSCrPHiON ..........ccuiiiiiiiiiiieiiiee e 52
Annex F (normative) Steady-state CoNItiONS.........coiueiiiiiii e 54
Annex G (normative) De Minimis LOSS FaCION.........coii ittt 55
Annex H (normative) Uncertainty in the LOSS FaCLOr..........coiiiiiiii e 56
ANnex | (INformative) METIIC UNILS ........oooiiiiiieie ettt e e e e e e e e e e e e e e e et b e reaaeeeas 60
=] o] TeT o =T o] 0} V2RO PPPP PP TPPPP 61



Contents

Page

Figures

1 Elevation View of a Typical Wind Tunnel Test Facility .............ooiiiiiiii e 6
2 Plan View of a Typical Wind Tunnel Test FACIlity ..........ccooiiiiiiiiiici e 7
3 QLT QNS 0] o) 10
AA1 Testing Laboratory Preparation....... ... it e e e 16
A.2 Preparation for ProtoCol TESHING......cco it 17
A3 Performing ProtoCol TESHING ...ttt e et e e e e e e e e e e eeaae e s 18
A4 ReVIEW Of ProtoCOl TESHING.......coiiiiiieiie e e e e e e e et e e e e e e e e e e e abaaeeeeaaeeas 19
Cc1 Grid for Velocity Profile MEasSUrEmMENTS ..........coiiiiiiiiiiiiieee ettt e e e e et re e e e e e e e e eneeas 29
C.2 VeloCity Profile SUINVEY Datal ........ooiiiiiiiiiiiiii ettt e ettt e e e sttt e e e anbe e e e e aneeeeeeane 30
C.3 Grid Display of Normalized Wind SPEEAS.......coo oot e e e e e e e eeeeas 30
Tables

1 Description of the Symbols and UNItS ... e e e e e e e e e 4
2 Instrument Requirements for APl MPMS Chapter 19.3, Part A, 1st Edition ..........ccccoooiiiiiiiiiii e, 7
3 Minimum Number of Tests for DECK FitliNgS ........cuuiiiiiiiiie e 11
4 Minimum Number of Tests for RimM SalS.........c..uuuiiiiiiii e e e 12
5 Rim-seal Gap Areas and Distributions for Average-fitting Rim Seals ............ccccoiiiie 12
B.1 [\ [o] 0 g =T g Tl =L (8] = PRSPPI 20
B.2 Acceptable Levels of Variability in Testing Data..........cc.uvviiiiiiiiiiiiee e 24
B.3a Summary of Meaurements for API MPMS Chapter 19.3, Part A, 1P Edition..........cccooiiiiiiiiiiie 25
B.3b  Evaluation of Test Liquid Properties for API MPMS Chapter 19.3, Part A.........cooveeiiiiiiiiiee e 26
B.3c Summary of Statistical Calculations for APl MPMS Chapter 19.3, Part A ... 27
(0| [\ g =T Tl F= L (8] = USRI 28
D.1a Deck-fitting Standard Device Number 1—Deck Leg (0 MPh) ....ooeiiiiiiiiiieeeee e 34
D.1b  Deck-fitting Standard Device Number 1—Deck Leg (4.3 MPh) ....oooiiiiiiiiie e 36
D.1c Deck-fitting Standard Device Number 1—Deck Leg (8.5 MPh) .....ccoiiiiiiiiiiiii e 37
D.1d Deck-fitting Standard Device Number 1—Deck Leg (11.9 MPh).....coooiiiiiiiii e 38
D.2a Deck-fitting Standard Device Number 2—Slotted Guidepole (0 Mph)..........cooiiiiiiiiiii e 39
D.2b Deck-fitting Standard Device Number 2—Slotted Guidepole (4.3 MPh).......ccoveiiiiiiiiiiiiiieeeeeee e, 41
D.2c Deck-fitting Standard Device Number 2—Slotted Guidepole (8.5 Mph)........ccooiiiiiiiiiiiie e 42
D.2d Deck-fitting Standard Device Number 2—Slotted Guidepole (11.9 Mph) ... 44
D.3a IFR Rim-seal Standard Device (0 in.2/ft=-0iaim) .........coioiiiiiii e e et e e e 45
D.3b IFR Rim-seal Standard Device (1.2 iN.2/ft=di@am) .........cooiiiiiiiiiie e 46
D.3c IFR Rim-seal Standard Device (2.8 in.2/ft=diam) ............cooiuiiiiiiiiie e 48
D.4 Deck-seam Standard DEVICE ........cc.uuuiiiiiii e ettt e e e et e e e e s e et e e e e e e e e s e et e e e e e e e e e e et nanraeaaaaaas 50
H.1 Comparison to the GeneriC LOSS FACION ..........uiiiiiiiie e 56
H.2 Deck-fitting REfErenNCe VAIUES ........oooiiiiiii et 57
1.1 Metric CONVEISION TaDIE .....ooiiii ettt e e e e e e et e e e e e e e e e e enaeeeeaaeeeas 60

v



Specification for Establishing Evaporative Loss Factors for Floating-roof Tank
Devices

1 Scope

The purpose of this standard is to specify requirements for the use of the test methods in API's Manual of
Petroleum Measurement Standards (MPMS), Ch. 19.3, Parts A through E to develop evaporative loss factors for
floating-roof rim seals, deck fittings, and deck seams (hereinafter referred to as floating-roof devices).

This standard illustrates how other standards of the API MPMS Ch. 19.3 series are integrated into an overall
loss factor development program to enable the user to develop a loss factor for a given floating-roof device. This
standard presents procedures for the evaluations to be performed under such a program, including preparation
for protocol testing of individual devices, monitoring of the tests, and analysis and reporting of test results for the
purposes of establishing evaporative loss factors.

Itis not the purpose of this loss factor development program as given in the MPMS Ch. 19.3 series of standards to
specify procedures to be used in the design, manufacture, or field installation of floating-roof devices. Furthermore,
equipment cannot necessarily be selected for use solely on the basis of evaporative-loss considerations. Many
other factors—such as tank operation, maintenance, and safety—are important in designing and selecting tank
equipment for a given application.

This standard may involve hazardous materials, operations, and equipment. This standard does not purport to
address all of the safety problems associated with its use. It is the responsibility of the user of this standard to
establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to
use.

2 Normative References

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including any addenda) applies.

API Manual of Petroleum Measurement Standards (MPMS) Chapter 15, Guidelines for the Use of the International
System of Units (Sl) in the Petroleum and Allied Industries

API Manual of Petroleum Measurement Standards (MPMS) Chapter 19.2, Evaporative Loss from Floating-Roof
Tanks, 4th Edition

API Manual of Petroleum Measurement Standards (MPMS) Chapter 19.3, Part A, Wind Tunnel Test Method for
the Measurement of Deck-Fitting Loss Factors for External Floating-Roof Tanks, 1st Edition

API Manual of Petroleum Measurement Standards (MPMS) Chapter 19.3, Part B, Air Concentration Test Method
for the Measurement of Rim-Seal Loss Factors for Floating-Roof Tanks, 1st Edition

API Manual of Petroleum Measurement Standards (MPMS) Chapter 19.3, Part C, Weight Loss Test Method for
the Measurement of Rim-Seal Loss Factors for Internal Floating-Roof Tanks, 1st Edition

API Manual of Petroleum Measurement Standards (MPMS) Chapter 19.3, Part D, Fugitive Emission Test Method
for the Measurement of Deck-Seam Loss Factors for Internal Floating-Roof Tanks, 1st Edition

API Manual of Petroleum Measurement Standards (MPMS) Chapter 19.3, Part E, Weight Loss Test Method for
the Measurement of Deck-Fitting Loss Factors for Internal Floating-Roof Tanks, 1st Edition

API Publication 2517D, Documentation File for API Publication 2517—Evaporation Loss from External Floating-
Roof Tanks, 1st Edition





