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1 INTRODUCTION 
 
It has been recognised for some time that standards are an important enabler of innovation 
and international technology transfer.  They have an important role in national and 
international trade and in wealth creation.  Standards contributed to about 13 per cent of the 
growth in labour productivity in the UK over the period 1948-2002 [1], and contribute 
£2.5 billion annually to the UK economy.  Many other national economies must have 
benefited similarly.   
 
By developing and adopting standards, barriers to trade are lowered, transaction costs are 
reduced and the operation of markets is improved through the smooth flow of goods and 
services.  Standards enable compliance to be demonstrated, provide confidence in product 
performance, and help to eliminate or reduce disputes between companies and across 
borders.  They help smaller firms by transferring technology from larger ones.  Poorer 
countries may benefit similarly. 
 
Flow measurement is an important area of standardization.  For example UK natural gas 
demand is around £30 billion annually at its current (but rapidly varying) price, and most of 
this is measured (generally more than once) using the ISO standard for flow measurement 
using differential-pressure meters, ISO 5167.  Avoidance of both inaccuracy through 
inadequate specification and excessive cost through over-specification is absolutely vital.  
Accuracy in taxation is of great importance to Government.   
 
Standards produced largely in one sector but used in others enable technology to be 
transferred from one sector to another.  Work done for the upstream or gas transmission 
sectors is valuable to refineries, power generation, aerospace and the chemical industries, 
and vice versa, and indeed more widely.  Participation in standards-making is an opportunity 
not only to share knowledge but also to gain it.   
 
Standardization is not only important for economic reasons.  Accurate measurement of 
discharges, of produced water, for instance, is important to ensure a cleaner environment. 
 
The author of this paper is the Chairman of ISO/TC 30, but the views expressed here are his 
own. 
 
 
2 ISO STANDARDS 
 
Standards in ISO, the International Standards Organization, are produced by more than 200 
technical committees (TCs) and their subcommittees (SCs).  The members of these 
committees are the national standards bodies, e.g. BSI, the British Standards Institution.  The 
members of the working groups (WGs) that draft the text of the standards are individual 
experts nominated by the national standards bodies. 
 
From a search of the ISO website it appears that about 160 standards from about 40 
technical committees have reference to fluid flow measurement.  Two thirds of the ISO 
standards that include reference to fluid flow measurement are produced by four technical 
committees: TC 28 Petroleum products and lubricants, TC 30 Measurement of fluid flow in 
closed conduits, TC 113 Hydrometry, and TC 131 Fluid power systems.   
 
TC 30’s remit is to produce standards on flow measurement in pipes for general use.  As a 
result standards produced by ISO/TC 30 are referred to by many other technical committees.  
The standards produced by TC 30 are not included in the References, but are listed after 
them.  Following the list of current standards there is a list of standards that are being 
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developed at present (in some cases these are revisions).  This list only covers those 
documents that are officially being developed and for which a completion date has therefore 
been declared: most ISO standards should be complete within 36 months of starting.  There 
are other documents at preliminary stages. 
 
Outside TC 30 there are about 100 references to the current standards of TC 30, the largest 
number being to ISO 5167.  Such flow standards underpin the flow measurement 
standardization process.  A list of the committees that make reference to TC 30 standards is 
given in Reference 2.  Work undertaken by TC 30 affects a wide range of industries.  Users 
from one sector have to take account of those from other sectors in making standards. 
 
To avoid duplication of ISO standards, the agreed arrangement between ISO/TC 30, 
ISO/TC 28 and ISO/TC 193 (Natural gas) is that where a flow-measurement technique covers 
both hydrocarbons and other fluids, the standard will, if necessary, have two parts: TC 30 will 
produce a generic Part 1 covering all fluids, and TC 28 or TC 193 will produce a Part 2 
containing any specific requirements for the metering of hydrocarbons.  This was proposed 
by TC 28 to TC 30; TC 30 accepted this plan and stated that Joint Working Groups should be 
set up to produce the two Parts; TC 30 then proposed this plan to TC 193. 
 
 
3 ISO/TC 30 
 
3.1 General 
 
ISO/TC 30 has three subcommittees, SCs, and one working group, WG: 
 

• TC 30/SC 2  Pressure differential devices: this SC includes sonic nozzles 
 

• TC 30/SC 5  Velocity and mass methods: this SC includes integration techniques, 
ultrasonic meters, electromagnetic meters, thermal mass meters and Coriolis meters 

 
• TC 30/SC 7  Volume methods including water meters 

 
• TC 30/WG 1  General methods: this WG includes uncertainties and calibration 

techniques 
 
Generally the three SCs and one WG develop documents and the TC deals with strategy.   
 
The British Standards Institution, BSI, provides the secretariat for TC 30, SC 2 and SC 7.  
The Swiss Association for Standardization, SNV, provides the secretariat for SC 5.   
 
3.2 ISO/TC 30/SC 2 Pressure differential methods 
 
3.2.1 General 
 
This committee has been very active over the past many years.  Few standards have as 
significant financial consequences as ISO 5167.  The current revision of ISO 5167 itself was 
published in 2003 and has made a significant change to orifice metering in particular.  A 
summary of the changes to ISO 5167 that were made in 2003 is given in Reference 3.   
 
One consequence of the changes to ISO 5167 was that the technical reports, TRs, that 
depend on it were revised: ISO/TR 9464 Guidelines for using ISO 5167, ISO/TR 15377 
Differential-pressure meters beyond the scope of ISO 5167, and ISO/TR 12767 Differential-
pressure meters departing from ISO 5167.  ISO/TR 15377 covers small meters with diameter 
less than 50 mm, meters with no upstream and/or no downstream pipeline, conical-entrance, 
quarter-circle and eccentric orifice plates, and a new section on Venturi tubes with convergent 
angle 10.5°, based on many years of DTI Flow Programme work [4].  ISO/TR 12767 covers 
the consequences of failing to meet ISO 5167.  Changes include new material on the effect of 
grease on orifice plates.  Probably the most significant addition to ISO/TR 9464 is the 
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inclusion of an approximate formula for μJT, the Joule-Thomson coefficient.  Brief accounts of 
changes recently made to differential-pressure standards are in Reference 3. 
 
In addition to this work on primary devices all differential-pressure meters depend on impulse 
lines.  Since 1973 there have been developments in this area, and so ISO 2186 has just been 
revised.  In this revision configurations that are no longer used have been removed and 
shorter impulse-line lengths are encouraged.   
 
One standard that is covered by SC 2 but is not a differential-pressure meter standard is 
ISO 9300 on sonic nozzles.  This has been recently revised: the current version was 
published in 2005.  Improved quality of sonic nozzles and improved prediction of discharge 
coefficients may make possible in due course a revised standard with significantly improved 
uncertainties.  Such a standard would make possible a new traceability route for some high-
pressure gas facilities.  
 
3.2.2 Current priorities 
 
Wet gas is the current priority: ISO/TC 30 is developing a TR covering differential-pressure 
meters in wet gas giving formulae for over-reading.  This is a technical report supplementary 
to ISO 5167 and covers a wide range of wet gases.  Specific requirements relating only to wet 
natural gas will be covered by TC 193. 
 
In terms of single-phase flows the most important area is flow through orifice plates with drain 
holes.  The existing text in ISO/TR 15377 is based on a theoretical model which experimental 
work under the Flow Programme [5] has shown not to be applicable.  An amendment will be 
required.  Work being done under the Flow Programme and work sponsored by National Grid 
on the effect of contaminated orifice plates will, in due course, make possible an improvement 
of the text in ISO/TR 12767.   
 
There are small but significant differences between ISO 5167 and API MPMS 14.3 [6] for flow 
measurement using orifice plates, and so a meeting of a small ad-hoc group of three 
representatives from each of ISO/TC 30/SC 2 and API will meet in the near future to look at 
the possibility of harmonization. 
 
3.3 ISO/TC 30/SC 5  Velocity and mass methods 
 
3.3.1 General 
 
This subcommittee is responsible for velocity-area methods in which measured velocities are 
integrated to provide an overall flowrate and for tracer methods, ISO 2975.  Three important 
velocity-area standards, ISO 3354, ISO 3966 and ISO 7194, withdrawn because an ISO test 
of the extent to which they were used concluded that they were no longer required, were 
reinstated earlier this year: although given a date of 2008 they are technically identical to the 
previous versions.   
 
In terms of newer technology this subcommittee has worked on standards for electromagnetic 
flowmeters (ISO 6817, ISO 9104 and ISO 13359), vortex meters (ISO/TR 12764), Coriolis 
meters (ISO 10790), and thermal mass meters (ISO 14511).   
 
3.3.2 Current priorities 
 
After much work the draft ISO 17089 on gas ultrasonic meters is nearing completion.  This 
document has involved many meetings and drafts. Standards for ultrasonic meters in both 
liquids and gases are of great importance.   
 
On liquid ultrasonic meters collaboration with ISO/TC 28 is required as ultrasonic meters can 
be used in a wide variety of applications including nuclear power stations as well as oil: it 
seems likely that ISO/TC 30 will produce a generic Part 1 covering ultrasonic meters in all 
liquids and ISO/TC 28 a Part 2 with any specific requirements for the metering of 
hydrocarbons. 
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Work on electromagnetic meters to produce a new document based on ISO 6817, ISO 9104, 
and ISO 13359 is just starting.   
 
3.4 ISO/TC 30/SC 7  Volume methods including water meters 
 
3.4.1 General 
 
Over many years new water meter standards or recommendations have been developed by 
ISO/TC 30/SC 7, CEN/TC 92 [7] and OIML/TC 8/SC 5 [8].  CEN/TC 92 is the water-meter 
technical committee of CEN, the European Committee for Standardization.  OIML is the 
International Organization of Legal Metrology and develops recommendations, not standards.  
All the documents are modern and very similar, but with minor differences: they were 
produced largely in parallel with one another but since they had slightly different timescales 
there was a tendency for minor changes or improvements to be included in each document.  
However, it is not convenient to have minor differences.  For example different OIML and 
CEN requirements mean different (and slightly inconsistent) ways of meeting the EU 
Measuring Instruments Directive, MID.  So for some time achieving a single set of standards 
has been the objective of the Chairmen of ISO/TC 30/SC 7 and OIML/TC 8/SC 5. 
 
3.4.2 Current priorities for all three (sub)committees 
 
First the ISO and CEN committees have agreed to initiate a revision of their standards, 
ISO 4064 and EN 14154, to provide a single EN ISO standard developed under the Vienna 
agreement with an ISO lead.  The Vienna Agreement between ISO and CEN is designed to 
ensure that different documents on the same topic are not developed in both ISO and CEN.  
ISO and CEN invited OIML to participate in the process of developing a single document.  
OIML/TC 8/SC 5 was keen to participate in the process to produce a common EN ISO OIML 
document, in which one section will be just EN ISO.  OIML’s concern is the legal metrological 
requirements, and it has no concern about other aspects of standardization, e.g. lengths of 
meters.  So a joint EN ISO OIML document is being developed that will both be an OIML 
Recommendation enabling water meters to be part of the OIML Certificate Scheme and meet 
the other standardization needs for water meters.  The OIML Certificate Scheme has 
common regulatory prescriptions for approval and verification testing of measuring 
instruments throughout the world.  It thus removes barriers to international trade in 
instruments that are normally under state metrological control, since approved meters 
conforming to the scheme should be acceptable in all the member states of OIML, thus 
removing the need for re-testing.  The prescriptions of the Recommendation can be adopted 
by member states of OIML into their national regulations.   
 
ISO/TC 30/SC 7 continues with work on ISO 22158 Input/output protocols and electronic 
interfaces for water meters.  There are areas in which there is a need for harmonization 
between utility meters in water, gas and electricity: this may be especially important as smart 
meters come into use. 
 
3.5 ISO/TC 30/WG 1  General topics 
 
3.5.1 General 
 
The highest priority of this subcommittee for some years was the revision of ISO 5168 on 
uncertainties.  The 1978 edition was one of the earliest documents on uncertainties, and 
proved very useful for many years, but it had to be revised in the light of the GUM [9], which 
gives the way in which uncertainties in all areas of measurement have to be expressed.  
ISO 5168 then gives guidance on how to apply the GUM in flow measurement.  The revision 
of ISO 5168 was published in 2005, and WG 1 needs to work on two documents which are 
particularly affected by the publication of the GUM: these are documents on how to fit data, 
namely ISO/TR 7066-1 and ISO 7066-2.   
 
Documents on calibration methods are produced by WG 1: ISO 4185 and ISO 9368-1 on 
weighing methods, and ISO 8316 on volumetric methods. 
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Documents on flowmeters in general, irrespective of technology, are within the remit of this 
subcommittee.  ISO 11631 on methods of specifying flowmeter performance is an example of 
this type of standard. 
 
3.5.2 Current priorities 
 
The one document which is being developed at present by WG 1 is ISO/TR 19872 on 
Selection of calibration methods.  It is based on a document produced under the UK Flow 
Programme [10].  This Technical Report builds on the standards already produced on specific 
calibration methods. 
 
The next item of work is the revision of ISO 4006 on vocabulary and symbols.  This is of 
particular importance as the International Vocabulary of Metrology, the VIM [11], has just 
been revised. 
 
3.6 TC 30  Measurement of fluid flow in closed conduits 
 
3.6.1 General 
 
This committee sets the policy for TC 30 and its subcommittees. 
 
It also looks at interactions between TC 30 and other ISO TCs (including TC 28 and TC 193), 
the ISO Technical Management Board, and important outside organizations such as the 
American Petroleum Institute (API) and the Energy Institute (EI). 
 
One issue that is of great importance to this technical committee as to other technical 
committees is project management.  The timely production of ISO standards is important to 
users, so that the latest wisdom is available, but also to committee members, so that their 
time is efficiently used.  One way in which project management has been improved is by the 
introduction of a Chairman’s Advisory Group, consisting of the Chairman and Secretary of TC 
30 and of each of its subcommittees.  This group meets annually in Geneva to check up on 
progress on each project and to suggest ways of improving progress on projects that are 
running behind schedule.  By meeting in Geneva the Group has the opportunity to meet the 
ISO Technical Programme Manager and Technical Editors and thus to reduce delays due to 
poor communication.  The Chairman’s Advisory Group has proved to be valuable in terms of 
project management.  It was resolved to put it on a more official basis.  To improve liaison the 
chairmen of TC28 and TC 193 were invited to the most recent meeting. 
 
The future programme of work for this technical committee is important.  Continuing the 
present work of the committee is important, but in addition to the work in existing areas new 
standards will be required in new areas.  Especially in areas outside those traditionally 
covered by TC 30 there is a danger that standards will be developed by others that duplicate 
those of TC 30.  To avoid this, improved contact with the hydrogen and medical gas 
committees is being sought.  An analysis of other committees outside TC 30 that have flow 
measurement standards was carried out, and key contacts have been made.  Harmonization 
is important; avoiding duplication is also efficient in terms of experts’ time and costs. 
 
One document for which TC 30 itself has responsibility is ISO 9951 on gas turbine meters.  
An equivalent CEN standard EN 12261 was published in 2002.  The differences between ISO 
9951 and EN 12261 [12] were examined.  Although the CEN standard is much longer, in 
essential requirements it is identical to ISO 9951.  No change to ISO 9951 is required. 
 
3.6.2  Current priorities 
 
There is always a need to establish a programme of work covering new topics.  Hydrogen, 
medical gases and cryogenics may require extension of standards.  Microfluidics may require 
completely new standards. 
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4 CONCLUSIONS 
 
ISO/TC 30 continues to have a dynamic work programme.  There will be new and improved  
differential-pressure meter standards which have great financial significance.  There will be 
harmonization in water meter standards.  There will be new ultrasonic meter standards, 
improved electromagnetic meter standards and a revised vocabulary.  Some new areas, for 
example hydrogen, may require an extension to existing standards.  In addition to these 
areas new standards may be required in new areas, for example microfluidics.  In due course 
there may be developments in sonic nozzles that lead to improved standards and thus to a 
significant improvement in gas-measurement uncertainties.  Harmonization of standards with 
those of other organizations is an important concern as this both avoids discrepancies and 
leads to efficiency in their production. 
 
In delivering these benefits TC 30 depends on the participants in its subcommittees and 
working groups and is grateful to them and especially to its Secretary, Dr David Michael, and 
the chairmen and secretaries of its subcommittees and working groups. 
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LIST OF TC 30 STANDARDS BY SUBCOMMITTEE 
 
TC 30 
 
ISO 9951:1993 Measurement of gas flow in closed conduits -- Turbine meters  
ISO 9951:1993/Cor 1:1994   
 
TC 30/SC 2  
 
ISO 2186:2007 Fluid flow in closed conduits -- Connections for pressure signal transmissions 
between primary and secondary elements  
 
ISO/TR 3313:1998 Measurement of fluid flow in closed conduits -- Guidelines on the effects 
of flow pulsations on flow-measurement instruments  
 
ISO 5167-1:2003 Measurement of fluid flow by means of pressure differential devices 
inserted in circular cross-section conduits running full -- Part 1: General principles and 
requirements  
 
ISO 5167-2:2003 Measurement of fluid flow by means of pressure differential devices 
inserted in circular cross-section conduits running full -- Part 2: Orifice plates  
 
ISO 5167-3:2003 Measurement of fluid flow by means of pressure differential devices 
inserted in circular cross-section conduits running full -- Part 3: Nozzles and Venturi nozzles  
 
ISO 5167-4:2003 Measurement of fluid flow by means of pressure differential devices 
inserted in circular cross-section conduits running full -- Part 4: Venturi tubes  
 
ISO 9300:2005 Measurement of gas flow by means of critical flow Venturi nozzles  
 
ISO/TR 9464:2008 Guidelines for the use of ISO 5167:2003  
 
ISO/TR 12767:2007 Measurement of fluid flow by means of pressure-differential devices -- 
Guidelines on the effect of departure from the specifications and operating conditions given in 
ISO 5167 
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ISO/TR 15377:2007 Measurement of fluid flow by means of pressure-differential devices -- 
Guidelines for the specification of nozzles and orifice plates beyond the scope of ISO 5167-1 
 
TC 30/SC 5  
 
ISO 2975-1:1974 Measurement of water flow in closed conduits -- Tracer methods -- Part 1: 
General  
 
ISO 2975-2:1975 Measurement of water flow in closed conduits -- Tracer methods -- Part 2: 
Constant rate injection method using non-radioactive tracers  
 
ISO 2975-3:1976 Measurement of water flow in closed conduits -- Tracer methods -- Part 3: 
Constant rate injection method using radioactive tracers  
 
ISO 2975-6:1977 Measurement of water flow in closed conduits -- Tracer methods -- Part 6: 
Transit time method using non-radioactive tracers  
 
ISO 2975-7:1977 Measurement of water flow in closed conduits -- Tracer methods -- Part 7: 
Transit time method using radioactive tracers  
 
ISO 3354:2008  Measurement of clean water flow in closed conduits – Velocity-area method 
using current-meters in full conduits and under regular flow conditions 
 
ISO 3966:2008  Measurement of fluid flow in closed conduits – Velocity area method using 
Pitot static tubes 
 
ISO 6817:1992 Measurement of conductive liquid flow in closed conduits -- Method using 
electromagnetic flowmeters  
 
ISO 7194:2008  Measurement of fluid flow in closed conduits – Velocity-area methods of flow 
measurement in swirling or asymmetric flow conditions in circular ducts by means of current-
meters or Pitot static tubes 
 
ISO 9104:1991 Measurement of fluid flow in closed conduits -- Methods of evaluating the 
performance of electromagnetic flow-meters for liquids  
 
ISO 10790:1999 Measurement of fluid flow in closed conduits -- Guidance to the selection, 
installation and use of Coriolis meters (mass flow, density and volume flow measurements)  
ISO 10790:1999/Amd 1:2003 Guidelines for gas measurement  
 
ISO/TR 12764:1997 Measurement of fluid flow in closed conduits -- Flowrate measurement 
by means of vortex shedding flowmeters inserted in circular cross-section conduits running 
full  
 
ISO 13359:1998 Measurement of conductive liquid flow in closed conduits -- Flanged 
electromagnetic flowmeters -- Overall length  
 
ISO 14511:2001 Measurement of fluid flow in closed conduits -- Thermal mass flowmeters  
 
TC 30/SC 7  
 
ISO 4064-1:2005 Measurement of water flow in fully charged closed conduits -- Meters for 
cold potable water and hot water -- Part 1: Specifications  
 
ISO 4064-2:2005 Measurement of water flow in fully charged closed conduits -- Meters for 
cold potable water and hot water -- Part 2: Installation requirements  
 
ISO 4064-3:2005 Measurement of water flow in fully charged closed conduits -- Meters for 
cold potable water and hot water -- Part 3: Test methods and equipment  
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TC 30/WG 1 
 
ISO 4006:1991 Measurement of fluid flow in closed conduits -- Vocabulary and symbols  
 
ISO 4185:1980 Measurement of liquid flow in closed conduits -- Weighing method  
ISO 4185:1980/Cor 1:1993   
 
ISO 5168:2005 Measurement of fluid flow -- Procedures for the evaluation of uncertainties  
 
ISO/TR 7066-1:1997 Assessment of uncertainty in calibration and use of flow measurement 
devices -- Part 1: Linear calibration relationships  
 
ISO 7066-2:1988 Assessment of uncertainty in the calibration and use of flow measurement 
devices -- Part 2: Non-linear calibration relationships  
 
ISO 8316:1987 Measurement of liquid flow in closed conduits -- Method by collection of the 
liquid in a volumetric tank  
 
ISO 9368-1:1990 Measurement of liquid flow in closed conduits by the weighing method -- 
Procedures for checking installations -- Part 1: Static weighing systems  
 
ISO 11631:1998 Measurement of fluid flow -- Methods of specifying flowmeter performance 
 
 
LIST OF TC 30 STANDARDS UNDER DEVELOPMENT 
 
TC 30/SC 2 
 
ISO/NP TR 11583 Measurement of wet gas flow by means of pressure differential devices 
inserted in circular cross-section conduits running full 
 
TC 30/SC 5 
 
ISO/NP 12242 Measurement of fluid flow in closed conduits -- Ultrasonic meters for liquid 
 
ISO/CD 17089-1 Measurement of fluid flow in closed conduits - Ultrasonic meters for gas -- 
Part 1: Meters for custody transfer and allocation measurement 
 
ISO/NP 17089-2 Measurement of fluid flow in closed conduits - Ultrasonic meters for gas -- 
Part 2: Meters for industrial applications 
  
TC 30/SC 7 
 
ISO/DIS 22158 Input/output protocols and electronic interfaces for water meters -- 
Requirements   
 
TC 30/WG 1 
 
ISO/CD TR 19872 Measurement of fluid flow in closed conduits -- Selection of calibration 
methods   




