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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. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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. 

ISO 17089-1 was prepared by Technical Committee ISO/TC 30, Measurement of fluid flow in closed conduits, 
Subcommittee SC 5, Velocity and mass methods. 

ISO 17089 consists of the following parts, under the general title Measurement of fluid flow in closed 
conduits — Ultrasonic meters for gas: 

⎯ Part 1: Meters for custody transfer and allocation measurement 

The following part is planned: 

⎯ Part 2: Meters for industrial applications 
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Introduction 

Ultrasonic meters (USMs) for gas flow measurement have penetrated the market for meters rapidly since 
2000 and have become one of the prime flowmeter concepts for operational use as well as custody transfer 
and allocation measurement. Next to the high repeatability and high accuracy, ultrasonic technology has 
inherent features like: negligible pressure loss; high rangeability; and the capability to handle pulsating flows. 

USMs can deliver extended diagnostic information through which it may be possible to demonstrate the 
functionality of an USM. Also, the measured speed of sound of the USM may be compared with the speed of 
sound calculated from pressure, temperature, and gas composition, to check the mutual consistency of the 
four instruments involved. Due to the extended diagnostic capabilities, this part of ISO 17089 advocates the 
addition and use of automated diagnostics instead of labour-intensive quality checks. 

This part of ISO 17089 focuses on meters for custody transfer and allocation measurement (class 1 and 
class 2 meters). Meters for industrial gas applications, such as utilities and process, as well as flare gas and 
vent measurement, will be the subject of part 2. 

Typical performance factors of the classification scheme are: 

Class Typical applications Typical uncertainty Reference 

1 Custody transfer <0,7 % This part of ISO 17089 

2 Allocation <1,5 % This part of ISO 17089 

3 Utilities and process  ISO 17089-2a 

4 Flare gas and vent gas  ISO 17089-2a 
a Planned. 

 

Typical configurations for class 1 and class 2 meters are multi-path meters with chords at different radial 
positions. 

Typical configurations for class 3 and class 4 meters are single-path meters, meters with only diametrical 
paths, insertion type meters, household type, stack or chimney type, and flare type meters. 
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Measurement of fluid flow in closed conduits — Ultrasonic 
meters for gas — 

Part 1: 
Meters for custody transfer and allocation measurement 

IMPORTANT — The electronic file of this document contains colours which are considered to be 
useful for the correct understanding of the document. Users should therefore consider printing this 
document using a colour printer. 

1 Scope 

This part of ISO 17089 specifies requirements and recommendations for ultrasonic gas flowmeters (USMs), 
which utilize the transit time of acoustic signals to measure the flow of single phase homogenous gases in 
closed conduits. 

This part of ISO 17089 applies to transit time ultrasonic gas flowmeters used for custody transfer and 
allocation metering, such as full-bore, reduced-area, high-pressure, and low-pressure meters or any 
combination of these. There are no limits on the minimum or maximum sizes of the meter. This part of 
ISO 17089 can be applied to the measurement of almost any type of gas, such as air, natural gas, and ethane. 

Included are flow measurement performance requirements for meters of two accuracy classes suitable for 
applications such as custody transfer and allocation measurement. 

This part of ISO 17089 specifies construction, performance, calibration, and output characteristics of 
ultrasonic meters for gas flow measurement and deals with installation conditions. 

NOTE It is possible that national or other regulations apply which can be more stringent than those in this part of 
ISO 17089. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

lSO 4006, Measurement of fluid flow in closed conduits — Vocabulary and symbols 

ISO 5168, Measurement of fluid flow — Procedures for the evaluation of uncertainties 

ISO/TR 7871, Cumulative sum charts — Guidance on quality control and data analysis using CUSUM 
techniques 

ISO 12213 (all parts), Natural gas — Calculation of compression factor 

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories 

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS


