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Special Notes and Disclaimers

API and EI publications are recommended for general adoption but should be read and interpreted in
conjunction with Weights and Measures, Safety, Customs and Excise and other regulations in force in the
country in which they are to be applied. With respect to particular circumstances, local, state, and federal
laws and regulations should be reviewed. Such regulatory requirements have precedence over
corresponding clauses in API/EIl publications. However, where requirements of API/El publications are
more rigorous, then their use is recommended.

The information contained in this publication is provided as guidance only. Neither APl and EIl nor any .#
API/El's employees, subcontractors, consultants, committees, or other assignees make any warionty or
representation, either express or implied, with respect to the accuracy, completeness, or usefulne s ¢’ the
information contained herein, or assume any liability or responsibility for any use, or the results of suc use,
of any information or process disclosed in this publication. Neither APl and El nor aany of API/El's
employees, subcontractors, consultants, or other assignees represent that use of this publi~ ~tior.»»'ould not
infringe upon privately owned rights.

Users of this publication should not rely exclusively on the information contained in trna.«'ocument. Sound
business, scientific, engineering, and safety judgment should be used in empioving the information
contained herein.

API/EI joint publications may be used by anyone desiring to do so. Every «urt has been made by the
Institutes to ensure the accuracy and reliability of the data containe!' in them; however, the Institutes make
no representation, warranty, or guarantee in connection with this public 1uuii and hereby expressly disclaim
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/EI joint publications are published to facilitate the bruad availability of proven, sound engineering and
operating practices. These publications are not intended > ot viate the need for applying sound engineering
judgment regarding when and where these publications should be utilized. The development and
publication of API/EI joint publications is not intei ded.in any way to inhibit anyone from using any other
practices.

Nothing contained in any API/EI joint.nub czdcn is to be construed as granting any right, by implication or
otherwise, for the manufacture, sale, or 'se >¥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.

API/EIl are not undertaking to 22:t the duties of employers, manufacturers, or suppliers to warn and
properly train and equip.the.: employees, and others exposed, concerning health and safety risks and
precautions, nor under* aking: their obligations to comply with authorities having jurisdiction.

The above discleii. 2r is nocintended to restrict or exclude liability for death or personal injury caused by
own negligeace.

The Energy Instiwte is a professional membership body incorporated by Royal Charter 2003. Registered
cherity-nur ber 1097899, England.

Copyright © 2025 by API, Washington, DC, and Energy Institute, London:
All rights reserved.

No part of this work may be reproduced, stored in a retrieval system, or transmitted by any means, electronic,
mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher.
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Foreword

This publication was prepared jointly by the American Petroleum Institute Committee on Petroleum
Measurement and the Energy Institute Hydrocarbon Management Committee.

The American Petroleum Institute Committee on Petroleum Measurement (COPM) and the Energy
Institute's Hydrocarbon Management Committee (HMC) are responsible for the production and
maintenance of standards and guides covering various aspects of static and dynamic measurement of
petroleum. API COPM and EI HMC, their sub- committees and work groups consist of technical specialists
representing oil companies, equipment manufacturers, service companies, terminal and ship owners ai.?
operators. API COPM and EI HMC encourage international participation and when producing publications
their aim is to represent the best consensus of international technical expertise and good practicc. Tiis is
the main reason behind the production of joint publications involving cooperation with experts from bcth tne
APl and EL.

API/El standards are published as an aid to procurement of standardized equipment and ma.rials and/or
as good practice procedures. These standards are not intended to inhibit purchasers ar producers from
purchasing or producing products made to specifications other than those of API or E..

Shall: As used in a standard, “shall” denotes a minimum requirement in order.to ¢ >nform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that whi-%'is advised but not required
in order to conform to the standard.

May: As used in a standard, “may” denotes a course of action pe missibie within the limits of a standard.

Can: As used in a standard, “can” denotes a statement o1 nhos.ibility or capability. This publication was
produced following API/El standardization procedures thut enscre appropriate notification and participation
in the developmental process and is designated as an A\?V/E' standard.

Questions concerning the interpretation of the c¢ontent of this publication or comments and questions
concerning the procedures under which this pucication was developed should be directed in writing to the
Director of Standards, American Petroler'm !'nstitute, 200 Massachusetts Avenue, NW, Suite 1100,
Washington, DC 20001, USA, or the.Tecaricel Department, Energy Institute, 61 New Cavendish Street,
London, W1G 7AR, UK.

Requests for permission to reproduc= or translate all or any part of the material published herein should
also be addressed to the Direcior of Standards (API) or the Technical Department (El). Generally, API/EI
standards are reviewed and ruviced, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two ye=rs 1. ay be added to this review cycle. Status of the publication can be ascertained
from the API Standardc Oep artment, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001,
USA, or the El Technicar 2¢partment, Energy Institute, 61 New Cavendish Street, London, W1G 7AR, UK.

A catalog of AP1 hublizations can be found at www.api.org/publications.



http://www.api.org/publications
https://www.stdhive.com/standards/api-mpms-chapter-10102025-pdf/



https://www.stdhive.com/standards/api-mpms-chapter-10102025-pdf/

Contents

1 oo o = SR 1
2 NOrMALIVE REFEIENCES ...ttt e e e e e e e ettt e e e e e e e e e e nnnneeeeeeaeens 1
3 Terms, Definitions, and ADBDreviationS............ooi e e [
4 SIgNIfICANCE @NA USE ... ..ttt e e e e e e e e et eeeaeeeeesennbssnneeaeaeseses arrereaeaeens 2
5 YY1 (=10 T L= o o P SR 2
6 Installation of a Water Cut Analyzer SyStem..........oooiiiiii i e e 3
6.1 LTS =T = | S PRSP 3
6.2 Retrofit INSTAlIAtIONS ........oo it e e st e e e e et eeestaeeeessnraeeeeeanbeeeeean 3
6.3 Manual Spot SamPIING POINT ... es e e e eees eeeeeea e e e e e s aaaaaeaas 3
7 Performance Acceptance Testing (PAT) ....ocveveeiiiiiiee e W 2. O A 4
71 LCT=T =T - | SRR S e e 4
7.2 Test Procedure for PAT ...t e e et e e e e e e e e e e e 5
8 @ TaTe To] T aTe Y=y ilez= | oo H S PSP 13
8.1 LT o1 SRR 13
8.2 Verification by Comparison to Automatic Composite Sa.nple System ... 13
8.3 Verification of a WCA by Comparison to Manual Spet3an.nling.........eeeveieee i 15
8.4 WCA Records and DOCUMENTAtION ... ittt e e e e e e e e e e e e e e e e e nnes 17
9 Audit Trail and Security ..........coooeiiiieinee s e ettt oo oo oo aEe et eeeeeeeeeaanheteeeeeeaeeeaaaannnaeeeeeaeeeeaaannn 18
9.1 LU Lo 11 I = T O ST O OSSP PP TSP OURPRPI 18
9.2 STt 1 Y SRS 18
Annex A (informative) Example WCA INStaiiaticrDiagramS. ... uueeie et 19
Annex B (informative) Example Workshcat WCA Performance Acceptance Test (PAT) ..., 20
Annex C (informative) Examplcs of Crigoing Performance Verification Control Charts ..., 21
=31 0] o Te =1 o] o V2 P PPPRSPRPRPRIN 22
Figures

1 Evamp: 2 Timing Diagram for One WCA System Test RUN ... 8
2 Flovichart for WCA System Acceptance Testing (Baselines) ........ccuvvvviiiiiiiiiiiiiiieee e 11
3 Fowchart for WCA System Acceptance Testing (Water Injection)............oeooiiii e 12
4 WCA FWA Reading Compared with Automatic Samples............cccccumriiiiiiiiiiiieeeee e 15
o WCA (Diagnostics) Compared with Manual SamPIES............oiiiiiiiiiiiiiie e 17
A Example Slip Stream Sample Loop WCA INStallation..............eeeiiiiiiiiiiici e 19
A.2 Example In-line WCA INSTAllAtioN ...t e e e e e e e e e eeeeeaae e s 19
B.1 Example Worksheet for WCA Acceptance Testing using an Average of Instantaneous Samples.............. 20
Cc1 Example WCA Ongoing Performance Verification Control Chart .............ccc.ccoooiiiiiiiiiic e 21

Vi


https://www.stdhive.com/standards/api-mpms-chapter-10102025-pdf/

Contents

C.2

Tables

2

Example WCA Ongoing Performance Verification Control Chart ...

Performance ACCEPLaNCE CrItEIIA .........uuuiiiieiiiii et e e e e e e e e e e e e e e e e e e e e e e ee e e e e eeeeeeereeas ereens
LT[0 D= = oo fo 13T PP PRRUUPPP T S

vii


https://www.stdhive.com/standards/api-mpms-chapter-10102025-pdf/

Introduction

The purpose of this standard is to provide the requirements for the installation and operation of a water cut analyzer
(WCA) for dynamic measurement of water content in petroleum and petroleum products to be used in conjunction with
an automatic sampling system that is compliant with APl MPMS Chapter 8.2.

It may not be possible, nor desirable, to inject water as a test medium into refined products. It is not a requiremen*'«c
use a proven automatic sampling system in conjunction with a WCA for refined products measurement.

NOTE A “WCA” is sometimes used in this document to denote a complete system (WCA System) to provide. this func.=1 or
be used to describe the key instrument depending on context.

WCA technology is one of several methods to determine water content in petroleum and petroleum »rocucts. WCA
technologies should be selected with consideration given to the application (properties ¢. the oroduct(s) being
measured, the process conditions, installation, operation and maintainability).

Acceptability of the results from a WCA for operation with different petroleum or petrolc::m nroducts under different
process conditions to those originally tested requires ongoing verification.

The standard is applicable, by contract agreement, to the use of a water cut «aly.2r as a secondary measurement
device while the primary sampling system is temporarily out of service, i.e. due 1. 2/ equipment failure.

This standard also provides useful guidance that could be applied in \»- use of WCA's for non-custody transfer

measurement applications, although in this instance the need for Per’ormance Acceptance Testing (PAT) and ongoing
verification may not be commercially required.
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On-line Measurement of Water Content in Petroleum and Petroleum Products
1 Scope

To provide requirements for application, installation, operation, testing, and ongoing verification for the use of
a water cut analyzer (WCA) for custody transfer of petroleum and petroleum products which shall be used in
conjunction with an automatic sampling system that is compliant with API MPMS Chapter 8.2.

It is not a requirement to use a proven automatic sampling system in conjunction with a WCA for petroleur
products measurement.

This standard also provides guidance that could be applied to the use of WCA’s in other applications . <. the use
for quality determination.

2 Normative References

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

API MPMS Chapter 6.1A, Manual of Petroleum Measurement Standards Che,; ter & 1—Lease Automatic Custody
Transfer (LACT) Systems

API MPMS Chapter 8.2, Standard Practice for Automatic Sampling.~f r >trolreum and Petroleum Products

APl MPMS Chapter 8.3, Standard Practice for Handling a.xd r=mi.iig Samples of Petroleum and Petroleum
Products

3 Terms, Definitions, and Abbreviations

For the purposes of this document, the following acfinitions apply.

3.1
aliquot
A small portion of a larger sample whic is unalyzed and assumed to represent the whole sample.

3.2

auxiliary measurement det ce

Additional measurement ucvices required to allow the primary measure to be made. For example, this can be
density, temperature, sa. nity or other properties that may influence the primary measurement.

3.3

flow-weightec avi.rage (FWA)

The averaqe of a variable weighted by the flow rate or incremental volume. It can be the average of the variable
values samiled at uniform volume intervals, or it can be the average of variable values sampled at uniform time
intervals ans weighted by the incremental volume that occurred during that time interval.

2.1

veri drmance acceptance testing (PAT)

Forformance testing that allows the WCA system to be validated for use in a specific application (see also
verification testing).
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