
© ISO 2020

Petroleum measurement systems — 
Calibration — Volumetric measures, 
proving tanks and field measures 
(including formulae for properties of 
liquids and materials)

INTERNATIONAL 
STANDARD

ISO
8222

Third edition
2020-03

Reference number
ISO 8222:2020(E)

This document is a preview generated by EVS



 

ISO 8222:2020(E)
 

ii © ISO 2020 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2020
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting 
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address 
below or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

This document is a preview generated by EVS



 

ISO 8222:2020(E)
 

Foreword ..........................................................................................................................................................................................................................................v
Introduction ................................................................................................................................................................................................................................vi
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ...................................................................................................................................................................................... 1
3 Terms, definitions, symbols and units ........................................................................................................................................... 1

3.1 Terms and definitions ....................................................................................................................................................................... 1
3.2 Symbols and units ................................................................................................................................................................................ 8

4 Traceability ................................................................................................................................................................................................................ 9
5 General design characteristics of volumetric measures ..........................................................................................10

5.1 General design ...................................................................................................................................................................................... 10
5.2 Design to indicate the volume — Resolution .............................................................................................................12

5.2.1 Neck size .............................................................................................................................................................................. 12
5.2.2 Gauge glass ......................................................................................................................................................................... 12
5.2.3 Scales ....................................................................................................................................................................................... 13
5.2.4 Adjustment of scale and calibrated volume...........................................................................................15
5.2.5 Levelling ............................................................................................................................................................................... 15

5.3 Additional design aspects ........................................................................................................................................................... 15
5.3.1 Temperature measurement ................................................................................................................................. 15
5.3.2 Valves and connections ...........................................................................................................................................16
5.3.3 Size of measures ............................................................................................................................................................17

5.4 Filling and drainage ......................................................................................................................................................................... 18
5.4.1 Drainage times and fluids ..................................................................................................................................... 18
5.4.2 Filling and drainage methods ............................................................................................................................ 19

5.5 Markings .................................................................................................................................................................................................... 20
6 Test measures .......................................................................................................................................................................................................21

6.1 Overview ................................................................................................................................................................................................... 21
6.2 Design and construction of test measures ................................................................................................................... 23

7 Proving tanks ........................................................................................................................................................................................................24
7.1 Overview ................................................................................................................................................................................................... 24
7.2 General construction ...................................................................................................................................................................... 28
7.3 Bottom neck ........................................................................................................................................................................................... 28
7.4 Strength ...................................................................................................................................................................................................... 29
7.5 Support ....................................................................................................................................................................................................... 29
7.6 Size ................................................................................................................................................................................................................. 29
7.7 Mobility ...................................................................................................................................................................................................... 29
7.8 Overflow and vapour recovery ............................................................................................................................................... 29
7.9 Filling and drainage ......................................................................................................................................................................... 29

8 Alternative designs .........................................................................................................................................................................................30
8.1 High-accuracy designs ................................................................................................................................................................... 30
8.2 Automatic pipettes............................................................................................................................................................................ 30
8.3 Proving tanks with bottom sight gauge .......................................................................................................................... 30

9 Calibration ...............................................................................................................................................................................................................31
9.1 General ........................................................................................................................................................................................................ 31
9.2 Common calibration procedures .......................................................................................................................................... 31
9.3 Gravimetric calibration ................................................................................................................................................................. 33

9.3.1 Principle ............................................................................................................................................................................... 33
9.3.2 Calibration circuit and equipment .................................................................................................................33
9.3.3 Procedure for calibrating a measure gravimetrically ...................................................................34

9.4 Volumetric calibration ................................................................................................................................................................... 34
9.4.1 Principle ............................................................................................................................................................................... 34
9.4.2 Calibration circuit and equipment .................................................................................................................35

© ISO 2020 – All rights reserved iii

Contents Page

This document is a preview generated by EVS



 

ISO 8222:2020(E)
 

9.4.3 Procedure for calibrating a measure volumetrically (water pour) ...................................36
9.4.4 Procedure for calibrating a measure volumetrically (water withdraw) .......................36
9.4.5 Additional notes on procedures ...................................................................................................................... 37

9.5 Calibration by reference meter .............................................................................................................................................. 38
9.5.1 Principle ............................................................................................................................................................................... 38
9.5.2 Calibration circuit ........................................................................................................................................................38
9.5.3 Equipment .......................................................................................................................................................................... 39
9.5.4 Procedure for calibration by reference meter .....................................................................................40

9.6 Calibration of neck scales ........................................................................................................................................................... 40
10 Calculations.............................................................................................................................................................................................................41

10.1 Overview ................................................................................................................................................................................................... 41
10.2 Reference volume .............................................................................................................................................................................. 41
10.3 Transferred volume (volumetric method) ................................................................................................................... 42
10.4 Transferred volume (gravimetric method) .................................................................................................................43
10.5 Calibrated volume of test device ........................................................................................................................................... 44
10.6 Multiple fills ............................................................................................................................................................................................ 45
10.7 Calibration of a measure using a reference measure ..........................................................................................45
10.8 Calibration of a flowmeter using a measure as reference ...............................................................................46
10.9 Calibration of a displacement (pipe) prover using a measure as reference ...................................46

11 Calibrating and setting the neck and scale .............................................................................................................................46
11.1 Calibrating the neck ......................................................................................................................................................................... 46
11.2 Setting the scales ................................................................................................................................................................................ 47

12 Safety .............................................................................................................................................................................................................................48
Annex A (informative) Properties of fluids and materials ..........................................................................................................49
Annex B (informative) Temperature measurement and thermometers ......................................................................63
Annex C (informative) Standard glass contents measures .........................................................................................................65
Annex D (informative) Meniscus reading .....................................................................................................................................................66
Annex E (informative) Accuracy and uncertainty of volumetric measures ..............................................................67
Bibliography .............................................................................................................................................................................................................................68

iv © ISO 2020 – All rights reserved

This document is a preview generated by EVS



 

ISO 8222:2020(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/ directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www .iso .org/ patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see  
www .iso .org/ iso/ foreword .html.

This document was prepared by Technical Committee ISO/TC 28, Petroleum and related products, fuels 
and lubricants from natural or synthetic sources, Subcommittee SC 2, Measurement of petroleum and 
related products, in collaboration with the European Committee for Standardization (CEN) Technical 
Committee CEN/TC 19, Gaseous and liquid fuels, lubricants and related products of petroleum, synthetic 
and biological origin, in accordance with the Agreement on technical cooperation between ISO and CEN 
(Vienna Agreement).

This third edition cancels and replaces the second edition (ISO 8222:2002), which has been technically 
revised. The main changes to the previous edition are as follows:

— revision of the title and scope to allow the document to cover the design, calibration and use of a 
wide range of volumetric measures comprising proving tanks, test measures, field and standard 
measures;

— provision of revised, updated and extended formulae to allow calculation of temperature correction 
including the addition of formulae for saline water, other liquids and material properties.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www .iso .org/ members .html.
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Introduction

Volumetric, or capacity, measures are used to provide an accurate measure of volume, thereby providing 
a calibration reference for other volume-measuring devices, such as pipe displacement provers or 
flowmeters. 

Volume measures are categorized in terms of capacity, test measures being below 20 l. Measures 
above 20 l are categorised as prover tanks. Standard measures are designed to comply with regulatory 
guidance and hence have specified volumes. Other measures have non-standard volumes specifically 
designed to suit an application, for example measures to accompany a small volume prover.

Volumetric measures can be used to calibrate flowmeters, both duty and reference meters. They can 
also be used to calibrate secondary volume measures, displacement (pipe) provers and storage tanks.

Annex A provides the recommended formulae used in the calibration and use of volumetric measures 
and for other volumetric measurements. This includes pure and saline water properties, the properties 
of hydrocarbon liquids and the materials of construction of volumetric measuring devices.
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Petroleum measurement systems — Calibration — 
Volumetric measures, proving tanks and field measures 
(including formulae for properties of liquids and 
materials)
WARNING — The use of this document could involve hazardous materials, operations and 
equipment. This document does not purport to address all of the safety problems associated 
with its use. It is the responsibility of the user of this document to establish appropriate safety 
and health practices.

1 Scope

This document describes the design, use and calibration of volumetric measures (capacity measures) 
which are intended for use in fixed locations in a laboratory or in the field. This document gives 
guidance on both standard and non-standard measures. It also covers portable and mobile measures. 
This document is applicable to the petroleum industry; however, it may be applied more widely to other 
applications.

This document excludes measures for cryogenic liquids and pressurized measures as used for liquid 
petroleum gas (LPG) and liquefied natural gas (LNG).

Volumetric measures are classified as test measures or prover tanks depending on capacity and design.

Measures described in this document are primarily designed, calibrated and used to measure volumes 
from a measure which is wetted and drained for a specified time before use and designated to deliver. 
Many of the provisions, however, apply equally to measures which are used to measure a volume using 
a clean and dry measure and designated to contain.

Guidance is given regarding commonly expected uncertainties and calibration specifications.

The document also provides, in Annex A, reference formulae describing the properties of water and 
other fluids and materials used in volumetric measurement more generally.

2 Normative references

There are no normative references in this document.

3 Terms, definitions, symbols and units

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https:// www .iso .org/ obp

— IEC Electropedia: available at http:// www .electropedia .org/ 
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