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PREFACE

This Standard was prepared by the Standards Australia Committee on Oil and Gas Measurement and
is designated Part 1 of a series of Standards dealing with petroleum liquid measurement systems under
the general titld.iquid hydrocarbons—Dynamic measurement— Proving systems for volumetric meters
Part 1 covers€General principles

Other Standards or proposed Standards in this series are as follows:

Part 2: Pipe provers

Part 3: Pulse interpolation

Part 4: Temperature corrections in volumetric calibration by water transfer method
Part 5: Dynamic measurement

The Standard is identical with and has been reproduced from I1SO 7278.1:0Bg @ 1. vdri.carbons—
Dynamic measurement—Proving systems for volumetric mefeng 1: General principles

For the purpose of this Australian Standard, the 1SO text should be modifiec as follows:
(@) Deletethe following wording in Clause 4.8 lines 7 and 8: ‘of these «~vo runs’.

(b) Replaceany references to ‘International Standard’ with ‘Austra'iar. S.andard’.
Reference to International Standard Australian StandarJ

ISO AS
4124 Liquid hydrocarbons—Dynamic —
measurement— Statistical control
of volumetric metering systems

Under arrangements made between Standards Austra'ia and the International Standards bodies, 1SO and
IEC, as well as certain other Standards organization.c, users of this Australian Standard are advised that
the number of this Standard is not reproduced on each page; its identity is shown only on the cover and
title pages.

U Copyright— STANDARDS AUSTRALIA

Use: - of oi ndards are reminded that copyright subsists in all Standards Australia publications and software. Except where the
C-pyn_ht Ac allows and except where provided for below no publications or software produced by Standards Australia mjay be
rep-oducad, ‘stored in a retrieval system in any form or transmitted by any means without prior permission in writing|from
Standwrds Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and informgtion on
cemmercial software royalties should be directed to the head office of Standards Australia.

| Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use exclusiyely
‘ in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalt
payment provided such programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated wheng¢ver the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, pr in
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.
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AUSTRALIAN STANDARD

Liguid hydrocarbons — Dynamic m

easurement

Proving systems for volumetric meters —

Part 1:
General principles

0 Introduction

This document is the first part of an International
Standard on proving systems for meters used in
dynamic measurement of liquid hydrocarbons. Future
parts of ISO 7278 will provide more detailed
descriptions of pipe provers, tank provers and pulse
interpolation techniques; these parts are in preparation.
Parts covering other aspects or types of proving
systems may be added as the need arises.

The purpose of proving a meter is to determine its
relative error or its meter factor as a function of flow
rate and other parameters such as temperature,
pressure and viscosity.

The purpose of determining the relative error is to find
out whether the meter is working within prescribed or
specially accepted limits of error, whereas the meter
factor is used to correct any error in the indication of a
meter by calculation.

1 Scope and field of application

This part of ISO 7278 provides general ‘princiriess for

proving systems for meters used _ii.. Gynamic

measurement of liquid hydrocarbons.

2 Reference

ISO 4124, Liquid hycd=~caibons —  Dynamic

measurement — Statistcal  control of volumetric

metering systems.”

3 Types of prover

3.1 The foi'owing types of proving systems are in use:
o) tank prover systems;
v) pipe provers, bidirectional and
unidirectional. Pipe provers with precision tubes
as described in 6.7 are available for special
applications;
C) master meters. Indirect procedure of
volume comparison which causes additional

uncertainties can be used for all liquids and flow
rates, provided that the master meter is proved

1) At present at the stage of draft.

against acceptable proving systums .under
conditions which simulate thise inde. which it
will operate. Sometimes, a n.ofer .>used as a
means of standardization of transfer; this
equipment is generally .nown as a “master
meter”.

3.2 Provers can be usod eiher connected (fixed or
mobile) to the meterina stctiori or in a central proving
station to which th>'me.>rs or the measures can be
taken to be proved.

3.3 In orde: o _limit the maximum uncertainty to
+ 0,01 % when using a pulse generator for proving, at
least.10 100 pulses shall be obtained from the meter
per prcving v, This number of pulses can be reduced
by p 'lse-‘nterpolation techniques which allow either the
uon 0. meters with fewer pulses per unit volume or
eduction of the prover volume.

4 General considerations

4.1 A meter should be proved at the expected
operating or prescribed or agreed rates of flow, under
the pressure and temperature at which it will operate
and on the liquid which it will measure. In situations
where it is not feasible to prove the meter on the liquid
to be metered, the meter should be proved on a liquid
having a density, viscosity and, if possible, temperature
as close as possible to those of the liquid to be
measured. A meter that is used to measure several
different liquids shall be proved on each such liquid.
Similar liquids may be used if a simple, known
relationship exists between the relative error, flow rate
and viscosity, provided that the uncertainty of
measurement remains within acceptable limits. In any
event, calibration should take place at a flow rate
equivalent to that at which the meter will be used.

A meter shall be proved in different circumstances as
follows:

a) Initial proving. This shall be carried out
on the permanent location or in a central station
where the expected conditions of operation can
be reproduced. The initial proving makes it
possible to determine the relationship between
the relative error (or meter factor) and different
parameters such as viscosity or temperature.
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