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EX1 Ithe international Organization for Standardization) is a worldwide federation of 
national Standards institutes (ISO member bedies). The work of developing Inter- 
national Standards is carried out through ISO technical committees. Every member 
brsdy interested in a subject for which a technical committee has been set up 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. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for apprsval before their acceptance as International Standards by 
the OS0 Council. 

es-wernational Standard ISO 2714 was developed by Technical Committee ISO/TC 28, 
!FhW’hm products and hbricants, and was circulated to the member bodies in 
December 1976. 

5% ~-las been approved by the member bodies of the following countries : 

Australia 
Austria 
Belgium 
BrzziB 
Bujgaria 
Kanada 
Chiie 
Czechoslovakia 
Egypt, Arab Rep. Qf 

France 
Hungary 
lndia 
lran 
Israel 
Japan 
Korea, Rep. sf 
Mexico 
Philippines 

Poland 
Romania 
Spain 
Sweden 
Turkey 
United Kingdom 
USA 
USSR 

*$he member body of the following country expressed disapproval sf the document on 
technical grounds : 

Germany, F. R. 

,‘z-, 
c-1 International Organization for Standardkation, 1980 

Prbo?ed in Switzerland 
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INTERNATIONAL STANDARD ISO 2714-1980 (E) 

Liquid hydrocarbons - Volumetric measurement by 
displacement meter Systems other than dispensing Pumps 

0 Introduction 

Displacement meters measure by separating a liquid into 
discrete volumes and counting the separated volumes. Such 
meters carry through their measuring elements a theoretical 
swept volume of liquid plus the Slippage for each stroke, 
revolution or cycle of the moving Parts. The volume registered 
must be compared with a known volume by proving. 

This International Standard has been prepared as a guide for 
those concerned with the design, installation, Operation and 
maintenance of metering Systems having one or more displace- 
ment meters. Its content is common to all displacement meters. 
A typical arrangement of a meter Station with three displace- 
ment meters is shown in the annex. 

Information on turbine meters appears in ISO 2715, Liquid 
hydrocarbons - Volumetric measurement by turbine meter 
systems.1) Future International Standards will deal with other 
types of meters, accessory equipment, provers and proving, 
the calculation of Petroleum quantities, and specialized applica- 
tions of metering assemblies containing displacement meters. 

Measurement tolerante or limits of error are usually set by 
regulation or, in certain countries, by a mutual accord between 
Parties. lt is not the purpose of this International Standard to 
set tolerantes or accuracy limits. However, these provisions 
should be adequate to achieve a degree of measurement ac- 
curacy acceptable for any metering requirement. The content 
of the International Standard is general and is intended as a 
guide. lt tan be applied to the metering of different hydrocar- 
bon liquids, to the use of meters from any manufacturer and to 
the various applications encountered. 

2 References 

I S 0 9 1, Petroleum measuremen t tables. 2) 

ISO 4124, Petroleum metering Systems - Measurement con- 
trol Charts and s ta tis tical me thods. 1) 

3 System design and selection of meters and 
ancillary equipment 

1 Scope and field of application 
3.1 Design considerations 

1.1 Scope 

This International Standard specifies the characteristics of 
displacement meters and gives rules for systematically applying 
appropriate consideration to the nature of the liquids to be 
measured, to the installation of a metering System, and to the 
selection, Performance, Operation and maintenance of the 
Same. 

1.2 Feld of application 

The field of application is any division of the Petroleum industry 
in which measurement is required, but it does not necessarily 
apply to two-Phase liquids. 

All types of metering installations shall meet the following re- 
quirements : 

a) They shall be suitable for the maximum and minimum 
flow rates, the maximum permissible operating pressure, 
the temperature range and the type of liquid to be 
measured. If necessary, protective devices shall be included 
to limit or control the Operation within the design conditions 
of the metering installation. 

b) National, state or municipal regulations for electrical 
equipment in hazardous areas shall be complied with if there 
is a possibility of a hazardous atmosphere being present at 
the installation site. 

1) At present at the Stage of draft. 

2) At present at the Stage of draft. (Revision of ISO/R 91). 
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144980 (E) 

d) They shall be designed in a manner which will result in 
the maximum dependable operating life. This may require 
that strainers, filters or other protective devices be installed 
to remove abrasive or other entrained particles from the 
liquid which could stop or Cause premature wear of the 
metering mechanism. A differential pressure gauge may be 
used to determine when the filter or strainer should be 
cleaned. In other Services where the liquid is clean or where 
the type of meter installed does not require or Warrant pro- 
tection, the omission of the filter or strainer tan be con- 
sidered. 

e) Where applicable, connections for proving facilities 
shall be provided and the installation for proving the meter 
shall comply with the national verification regulations. 

3.2 
E?Cpli 

Select 
pment 

ion of di cement meter and ancillary 

3.2.1 Consideration shall be given to, and the manufacturer 
consulted, regarding the following when selecting a meter and 
its ancillary equipment (sec annex, figure) : 

a) space for the meter 
the proving facility; 

installation and where applicable 

b) class and type of CO nnections 
of the equipment to be used; 

required, mensions 

c) the properties of liquids that the meter will be required 
to measure, including viscosity, density ranges, vapour 
pressure, corrosiveness and lubricating properties. These 
properties may influence meter characteristics and choice of 
materials of construction. An increase in viscosity will 
generally increase pressure drop and bearing load. A Change 
in viscosity may shift and Change the shape of the calibra- 
tion curve. Meter wear will be increased when non- 
lubricating liquids are being measured; 

d) the quantity, size, particle distribution and type of 
foreign matter, and the quantity of water or vapour which 
may be carried in the stream. These may influence the size 
of straining, filtering and vapour or water Separation equip- 
ment from the Standpoints of flow rate capacity and 
pressure drop; 

e) the maximum and mi nimum rates 
the flow is continuous or intermi ttent; 

f) range of operating pressures and pressure losses across 
the meter when run at the maximum expected flow rate; 

of flow and whether 

g) temperature range within which the meter will operate; 
whether volume correction to a reference or base tem- 
perature will be required; and whether or not heat tracing 
is used; 

.i) 

maintenance methods and tost; spare Parts required; 

type, method and frequency of proving; 

k) the 
quired; 

meter’s rangeability and the degree of precision re- 

m) a means whereby a meter read-out may be adjusted so 
that correction for meter factor is not necessary, and the 
ease or reliability of the adjustment and its suitability for 
sealing; 

n) type of indicating or recording, or indicating and 
recording devices required and the Standard units of volume 
in which read-out is required or, in the case of meters fitted 
with integrating counters giving read-out in mass, the unit 
of mass required; 

P) suitability for use with remote registering equipment; 

q) need for any other ancillary equipment such as quantity 
predetermining devices, pulsers, additive injection equip- 
ment, automatic temperature compensators, combinators, 
etc. When using mechanical ancillary devices driven by the 
meter, caution should be observed to limit the total torque 
applied to the meter element. Consideration should also be 
given to using an electrical device (transmitter) on the 
meter, and to having various functions operated electrically 
therefrom. 

3.2.2 Automatic temperature compensators, if installed, shall 
be Chosen to respond to the temperature range of the 
measured liquid within the required measurement tolerantes 
under all ambient conditions. 

3.2.3 Meter capacity shall be based on flow rate range 
required and allowable pressure drop requirements. Size of 
inIet/outlet connections do not necessarily indicate flow 
capacity. 

4 Installation in metering Systems 

This clause includes details 
meters in metering Systems 

for the installation of displacement 

4.1 Esch meter shall be installed in such a manner as to pre- 
vent passage of air or vapour through it. If necessary, a degass- 
ing device shall be installed upstream of, and as close to, the 
meter as possible and the air release vents shall be piped to an 
appropriate and safe location or vessel. Vent piping shall meet 
safety and regulatory requirements. 

4.2 The entire installation shall be designed to minimize the 
entry of air or vapour into the System, e.g. a pressure relief 
valve placed downstream of a meter shall not be linked to one 
upstream of the meter. 

4.3 For meters designed for flow in one direction only, provi- 
sion shall be made to prevent flow in the reverse direction. 

4.4 Generally all valves, and especially spring-loaded or self- 
closing valves, shall be of such design that they will not open to 
admit air. 
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4.5 Any condition which may Cause the release of vapour 4.16 Where determination of meter pressure is required a 
pressure gauge of suitable range and accuracy shall be installed 
near the inlet or the outlet of every meter. 

from the liquid shall be avoided by proper design. 

4.6 Meters and piping shall be installed in such a manner that 
accidental drainage or vaporization of liquid is avoided. 4.17 An automatic device such as a flow-limiting valve or 

restricting orifice, if required to prevent flows in excess of the 
maximum flow rate of the meter, shall be installed downstream 
from the meter. If a throttling type of control valve is used, the 
flow rate shall not be permitted to drop below the minimum 
allowable flow rate of the meter. Should a pressure reducing 
means be required on the inlet side of a meter, it shall be in- 
stalled well upstream from the meter. lt shall be adjusted so 
that sufficient pressure will be maintained downstream sf the 
meter to prevent vaporization of liquid. 

4.7 Any connections for proving shall be installed so that the 
trapping of air or vapour in the piping between the metering 
System and the prover is avoided, or that adequate bleed-off 
connections are provided. 

4.8 Meters shall be installed in the attitude suggested by the 
manufacturer and shall not be subjected to undue strain and 
Vibration. 

4.9 The installation of a bank of meters connected in parallel 
is recommended, especially where they are required in con- 
tinuous Service, or where the flow rate is too great for any one 
meter. Esch meter in a bank should be protected against an ex- 
cessive flow rate, and means should be provided for balancing 
the flow between individual meters. 

4.18 When placing a new meter installation in Service, the 
measuring element shall be removed from the meter or a pipe 
spool or by-pass shall be provided around the meter, and the 
line shall be operated without the measuring element until ex- 
amination indicates that entrained foreign matter is being 
satisfactorily removed by the filter or straining equipment pro- 
vided. Alternatively, initial line flushing should be carried out as 
nearly as possible at the maximum designed flow rate, before 

4.10 Means shall be provided for relieving excessive 
pressures on the meter piping likely to be caused by thermal ex- 
pansion of the liquid when the meters are not in use. 

the meter is installed. 

4.19 If pipe compounds are used, they shall be applied to 
male threads only so as to prevent gumming of the meter by 
the compound. 4.11 Valves in a meter installation which may affect measure- 

ment accuracy during metering or proving shall be capable of 
rapid yet smooth opening and closing. They shall provide a 
leak-proof shut-off with a method of checking for valve leakage 
(see figure), e.g. a block and bleed valve. 

4.20 Measurement accuracy tan be greatly affected by the 
torque requirements of counters and ancillary equipment driven 
by the meter. Special consideration shall therefore be given to 
possible future extension of the meter register or read-out Parts 

4.12 lf a bypass around a meter or battery of meters is per- of the System. 

mitted by national regulations, it shall be provided with a blank- 
ing device or other acceptable positive shut-off device with leak 
indicator. 

4.13 For intermittent flow control, valves should be of the 
fast-acting, shock-free type to minimize the effects of starting 
and stopping liquid movement. 

4.14 Meters and meter piping shall be protected from 
pressure pulsations and excessive surges as well as excessive 
pressure caused by thermal expansion. This may require the in- 
stallation of surge tanks, an expansion chamber, relief valves 
and/or other protective devices. Pressure relief valves placed 
downstream of the meters should not be linked to those placed 
upstream. A means of detecting spillage from relief valves shall 
be provided. When a pressure reducing valve is installed 
upstream of the meters it is recommended that manifolding be 
designed in such a way as to prevent reverse flow through the 
meter, and to obviate generating vapours by such a reducing 
valve. 

4.21 The design of a heat-traced System shall be such that 
the liquid temperature cannot exceed the meter and automatic 
temperature control ratings even during initial start-up or after 
the line has been standing idle for some time. 

4.22 The vapour vent lines on degassing devices shall be of 
adequate size and special attention shall be paid to the safety 
aspects of the design of the venting System. 

4.23 Because a degassing device cannot vent when 
operating below a minimal pressure, and may even allow air to 
be drawn into the System under adverse conditions, the design 
of the metering System shall ensure adequate back pressure to 
operate the vent valve. 

4.24 As hydrocarbons are readily flammable, precautions 
against electrostatic arcing shall be designed into the metering 
System so as to prevent ignition. 

4.15 A reliable temperature-measuring device or ther- 
mometer well shall be install ed immediately downstream or 
upstream of the meter to permit determination of the 

5 Meter Performance 

5.1 General 
temperature 
compensated 

for adopted 
device. 

of the metered stream. If temperatu re- 
meters are used, a suitable procedure shall be 
checking the 

This clause deals with how well a metering System produces , iOf 

Operation of the compensating tan be made to produce accurate measurement. Me 
must be dete rmined when commissioning a meter-. 

ter factw 
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