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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 \f
the information contained herein, or assume any liability or responsibility for any use, or the results of si:ch use, ¢
any information or process disclosed in this publication. Neither APl nor any of API’'s employees, suixcoi ‘ractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owr.>d i.ghts.

API publications may be used by anyone desiring to do so. Every effort has been made by the Ins “wte to ensure the
accuracy and reliability of the data contained in them; however, the Institute makes no representacon, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or re sponsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with wi.i=t this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound e.2Jine >ring and operating practices.
These publications are not intended to obviate the need for applying sound engineerii 5judgment regarding when and
where these publications should be used. The formulation and publicatior. of API publications is not intended in any
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformanco wih thiewnarking requirements of an API standard
is solely responsible for complying with all the applicable requirer..enic of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to ‘ne anpiicable API standard.

Users of this standard should not rely exclusively on the information contained in this document. Sound business,
scientific, engineering, and safety judgement should b~ u.ed i» employing the information contained herein.

Al 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 © 2023 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 i2qu.-ed in order
to conform to the standard.

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

Thisdocumentwas produced underAPI standardization procedures thatensure appronriac> notii cation and participation
in the developmental process and is designated as an API standard. Questions.concarriing the interpretation of the
content of this publication or comments and questions concerning the procea.'res .:nder which this publication was
developed should be directed in writing to the Director of Standards, American Pet icum Institute, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001. Requests for permis.ior 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, reaffirmcd, ¢ w.lndrawn at least every five years. A one-time
extension of up to two years may be added to this review cvcle  Stctus of the publication can be ascertained from
the API Standards Department, telephone (202) 682-8000. A cataiog of API publications and materials is published
annually by API, 200 Massachusetts Avenue, NW, Suite 110c; % ashington, DC 20001.

Suggested revisions are invited and should be sithn itte¢ \to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20007 s.ar.ards@api.org.


https://www.stdhive.com/standards/api-mpms-chapter-172-third-edition-2023-pdf/



https://www.stdhive.com/standards/api-mpms-chapter-172-third-edition-2023-pdf/

Contents

1

3.1
3.2

41
4.2
4.3

5.1
5.2
5.3

6.1
6.2
6.3
6.4

71
7.2
7.3

8.1
8.2
8.3
8.4
8.5
8.6

9.1
9.2
9.3
9.4

10

171
B IS
10.3
10.4
10.5
10.6
10.7

oo o = P 1
NOrMALIVE REFEIENCES ...ttt e e e e e e e ettt e e e e e e e e e e nnnneeeeeeaeens 1
Terms, Definitions, Acronyms, and Abbreviations ... I
Terms and DEfiNItIONS ... ...oii ittt e e ettt e e e ettt e e e st e e e e e te e e e e eanteeeeeanrneeee it 1
Acronyms and ADDIEVIALIONS .........uiiiiiiiiiii e e e e e 6
Safety and Health ConSIiderations ............cooiiiiiiiiiiii e e s e 7
LCT=T LT = | RSOOSR L N 7
Static EleCtriCity HAzZardsS ..........ooooiiiiieie et e e 7
HEAIN HAZAIAS ...ttt e e b e e e e e e ee e e s 8
Differences Between Liquid Petroleum Gas/Liquid Natural Gas and Other Ligt'd Peu sleum Products...... 8
L= =T = | S 8
Liquid Natural Gas/Liquid Petroleum Gas Quantity Measurements ... L —— 9
Voyage ReCONCIIATION .......ooiiiiiiee e eee e e ettt e e e e e e e et eeeaeeeeeannes 10
Open Measurement Equipment and Procedures for Liquid Produ = .o 10
L= =T - | e S SS 10
(@ oT=T oY= o 10 F= 1S 7= 1 41 )1 T P S 10
Open Manual Gauging............ueeeeieariiiiiiiiiiieeeee e ettt et e e eeeeeeeeeeaaaneeeeeeeaeaeeeaaaannrnanaaaaaaaans 10
Open Temperature Determination...............ooooiiiiiiiii o e e e e 1"
Closed and Restricted MEasUIEMENT .........coiiiiiiiiiiie e e et e e e e nbeee e e e neeas 12
LCT=T =Y - | RS 12
Manual Closed and Restricted SyStemS ... i e 12
AUtOMALIC ClOSEA SYSIEMS ... .. ittt ettt e e e e e e e ettt e e e e e e e e e e neneeeeeaaaeeeaannnes 15
Sampling and Sample Handling ..... /PP UPPTPTO RO 16
LT o= SRR 16
Manual Sampling CoNCePtS ANU T ECHIVE .....ciiiiiiiii et e e e sbeeee e 16
Dynamic Sampling........... . 0 PP PTRR 19
Manifold (SPOt LINE) S MPle ... ittt e 19
[ E=TaTe g T o) AR T o] [T 19
LabeliNg Of SAMIPIUS ... ittt e e e e e e e et e et e e e e e e s e aaaeeeeeaee e e e e aaaba—aeaeaeaeeeanannnrrnaaees 19
Data Collectiorn, Tables, Basic Calculations, Records, and Reports............ccoouiiiiiiiiiiiiiiiiee e 20
(7= =T = SRR 20
[ = 2= 17 o] [Tl o PRSP S 20
Obse.vations, Measurements, and CalCUlations ............cccuuiiiiiiiiiiiiiee e e 20
Molune Correction Tables and CalCulations ..........oooueiiiiiiiiie e e 20
Y oYt = T 0o E7 o [T =1 i o o RSSO 21
(7= =T - | R 21
High-viscosity and High-pour-point CargoOes ...........euuo ittt 21
L (o= 1 (= To B 7= T e o T PSPPI 21
Measurement On Board Rolling Marine Tank VESSEIS............ueeiiiiieiiiiiiiiiieiieee et 21
T 011 =To I O (U o = PSPPSR 22
HIgh Vapor PreSSUIrE CargOES ........cooiiuuiiiiiiiiiie ettt ettt e ettt e e s et e e s st e e e anneee e e s annneeeas 22
Solidified OBQIROB ........oiiiiiieii ettt e e e e et e e e s st e e e asaeeaeaassbe e e e e nseeeeeanbeeaeeanteeeeeanrreaeeanres 22


https://www.stdhive.com/standards/api-mpms-chapter-172-third-edition-2023-pdf/

Contents

LR T O 10 o] o Iy T BV =TT Y OSSR 22
10.9  Static ACCUMUIAOr CArgOES .....oiiiiiiiiiieii ettt oottt e e e e e e e e e et e e e eae e e e e e nenbeeeeeeaeeeaeannnennees 22
Annex A (informative) Physical Characteristics and Fire Considerations..............cccc.ccooviiiiiiiiiiie e 23
Annex B (informative) Additional Instructions and Cautionary NOES ............ccccuiiiiiiiie i 24
=] o] Te o =T o o}V PP P PP PPPPE P 35
Figures

1 Typical Gauge Tapes, Bobs, and Water Gauge Bar .............ooooiiiiiiiiiiiiieieie i e 11
2 Example of a Portable Electronic Thermometer............cooooiuiiiiiiiieiiiiiiie i e 12
3 VapOor CONLrOl VAIVES .....cooooiiiiiiiieeiee ettt e e e e e e e e e e e e e e e e e e e enaes 13
4 Portable Measurement Unit (PMU)..........oooiiiiiiiiiiiieeee e D T 14
5 lllustration of Common Spot Sample POSItIONS ..o e e 17
6 Typical Portable Installation ... Ry -+ -+ smreeeeeeeee e reeaaeaeeeeaeanne 19
B.1 Typical Double HUll CrosSSs SECHON.......cciuiiiiiiiiie e e e e e e e e e e e s 25
B.2 Typical Mid-deck Very Large Crude Carrier (VLCC) DESIgN........ eees ieeeeieiciiieeee et 26
B.3 Typical OBO CroSS SECHON ......ueiiiiiiiiiie ittt ee s et e e e sttt e e e ettt e e e e ettt e e e e sbeeeeeeanbeeeeeaanbeeeeeanes 26
B.4 Typical ORO CroSS SECHON ........eiiiiiiiiii it T ettt et e e e e bt e e e abee e e e e anbe e e e e anneeeeeanes 27
B.5 Draft Readings: U.S. Customary (USC) UNit ... it eeee e e e e e 29
B.6 Draft Readings: MetriC (S1) UNit........ooiiiiiiiiie ettt e et e e e st e e e s nneeaeeannneeae s 29
B.7 Method to Calculate Vessel's List Using Midship< Draft Readings........ccccvvvevieieiiiiiiiiiiiiiee e, 30
B.8 Calculating @ Trim COITECHON ......oiuieiiieiiieie e e ittt e et ettt e e et e e e e nbe e e e e anbeeeeaaneee 31
B.9 Method to Calculate List COIMECON ........c.o e e e e e e e e e e e e eeeeaeens 32
B.10 Examples of Typical Special Weighted Bar.and Bob UNitS.............ooiiiiiiiii e 33

Vi


https://www.stdhive.com/standards/api-mpms-chapter-172-third-edition-2023-pdf/

Introduction

This publication is intended to encourage the development of uniform practices for measurement of cargoes aboard
marine tank vessels. It presents current methods of cargo measurement, but this is not intended to preclude the
use of any new technology or the revision of the methods presented. To gain a better understanding of the methods
described in this publication, the reader should review in detail the latest editions of the referenced publications.

Metric (SI) units are listed in this document in a manner that reflects current marine practice.

Nothing contained in this publication is intended to supersede any operating practices recommended by organizaons
such as the Oil Companies International Marine Forum (OCIMF) or individual operating companies norx the oublication
intended to conflict with any safety or environmental considerations, local conditions, or the specific nro ‘isicas of any
contract.

All procedures described in this publication should be performed by or in the presence of the ship = master, the barge
captain, or their representatives. For reasons of safety, only nonsparking equipment shall b » used for measurements
on board marine tank vessels.

Based on present technology, manual gauging, temperature measurement, ard scmrling are the most accurate
overall methods for measuring quantities of cargo, free water, and onboard qua.:tity ( 2BQ) and/or remaining on board
(ROB) on marine tank vessels. Automatic gauging may be as accurate as ma ial gauging for measuring overall
volumes if the manufacturer’s instructions are followed and equipmeri..is oeriodically calibrated and checked using
manual gauging as a reference.

Safety and environmental regulations by all levels of goveinment <nu other regulatory agencies worldwide are
limiting and/or prohibiting the release of hydrocarbon vapors to tt.» aunosphere with regard to tank vessel operations.
Consequently, numerous measurement methods and devices are now being used, along with the development of
new equipment that allow the necessary cargo measuremenw.>.~nd samples to be taken without opening the vessel’s
gauge hatches.

The objective of this publication is to provide g:tiaanc: to vessel and shore personnel on the generally accepted
methods of determining cargo quantities on Fus d ni.arine tank vessels using open, closed, and restricted methods.
This publication describes suggested techniq ‘es_and procedures for measuring, calculating, reporting, and keeping
records of quantities of crude oils and pe ‘roicum products transported in marine tank vessels.

vii
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Measurement of Cargoes On Board Tank Vessels
1 Scope

The determination of the quantity and quality of cargo on board marine tank vessels is frequently complex. It is
necessary to accurately gauge, ascertain the temperature of, collect samples of, and calculate the amount of all
materials contained in the vessel’s lines, cargo tanks, and slop tanks. Other spaces on the vessel may also contain
cargo, such as ballast tanks, double bottoms, cofferdams, and numerous other nondesignated cargo spaces,
all of which have to be checked, and any volumes contained in them calculated. Measurement accountabilit /
(quantity and quality) has to further take into account conditions such as, but not limited to, OBQ/ROB, i ne
fullness, preloading tank inspection, closed measurement and sampling systems, and special procedurcz.tor
chemical and gas cargoes. Reconciliation of the foregoing may be required if gains or losses excee.' expected
tolerances.

The detailed requirements for performing all of these actions are contained in numerous M/’Mc stai,Jards. This
publication identifies the methods for performing these procedures on crude oils; petroleuni  roducts; chemical
cargoes; LPG and LNG, normally carried on board marine tank vessels; and guides the user to the appropriate
standard/guidance document within the MPMS suite of standards.

2 Normative References

The following documents are referred to in the text in such a way that some i all of their content constitutes
requirements of this document. For dated references, only the editioi cii 2d applies. For undated references, the
latest edition of the referenced document (including any addenda) 2npi s.

API Manual of Petroleum Measurement Standards Chapter 3.1, Mciual Gauging of Petroleum and Petroleum
Products

API Manual of Petroleum Measurement Standards Chapte. 7.3, Fixed Automatic Tank Temperature Systems

API Manual of Petroleum Measurement Standarc's Chapwr 8.2/ASTM D4177," Automatic Sampling of Petroleum
and Petroleum Products

API Manual of Petroleum Measurement Stz «da ds Chapter 17.4, Method for Quantification of Small Volumes on
Marine Vessels (OBQ/ROB)

3 Terms, Definitions, Acreayms, and Abbreviations

3.1 Terms and Definitic~s

For the purpose of this doc 'ment, the following terms and definitions apply. Terms of more general use may be
found in APl MPM S Chapter 1, Online Terms and Definitions Database.

311

all levels s \mple

A sar.nle chrained by lowering the closed sampling device to the bottom of the outlet suction level, but always
abe e tive wi ter, then opening the sampler and raising it at a uniform rate such that it is between 70 % and 85 %
211 wi.=2n withdrawn from the product.

' American Society for Testing and Materials (ASTM), 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken,
Pennsylvania 19428-2959, www.astm.org.
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