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Foreword

The International Organization of Legal Metrology (OIML) is a worldwide, intergovernmental
organization whose primary aim is to harmonize the regulations and metrological controls applied by
the national metrological services, or related organizations, of its Member States. The main categories
of OIML publications are:

= International Recommendations (OIML R), which are model regulations that establish the
metrological characteristics required of certain measuring instruments and which specify
methods and equipment for checking their conformity. OIML Member States shall implement
these Recommendations to the greatest possible extent;

= International Documents (OIML D), which are informative in nature and which are
intended to harmonize and improve work in the field of legal metrology;

= International Guides (OIML G), which are also informative in nature and which are
intended to give guidelines for the application of certain requirements to legal metrology; and

= International Basic Publications (OIML B), which define the operating rules of the various
OIML structures and systems.

OIML Draft Recommendations, Documents and Guides are developed by Project Groups linked to
Technical Committees or Subcommittees which comprise representatives from the Member States.
Certain international and regional institutions also participate on a consultation basis. Cooperative
agreements have been established between the OIML and certain institutions, such as ISO and the
IEC, with the objective of avoiding contradictory requirements. Consequently, manufacturers and
users of measuring instruments, test laboratories, etc. may simultaneously apply OIML publications
and those of other institutions.

International Recommendations, Documents, Guides and Basic Publications are published in English
(E) and translated into French (F) and are subject to periodic revision.

Additionally, the OIML publishes or participates in the publication of Vocabularies (OIML V) and
periodically commissions legal metrology experts to write Expert Reports (OIML E). Expert
Reports are intended to provide information and advice, and are written solely from the viewpoint of
their author, without the involvement of a Technical Committee or Subcommittee, nor that of the
CIML. Thus, they do not necessarily represent the views of the OIML.

This publication - reference OIML R 117-3, Edition 2014 (E) - was developed by OIML Project
Group 3 of OIML TC 8/SC 3 Dynamic measuring systems for liquids other than water. It was
approved for final publication by the International Committee of Legal Metrology in 2014 and will be
submitted to the International Conference of Legal Metrology in 2014 for formal sanction.

OIML Publications may be downloaded from the OIML web site in the form of PDF files. Additional
information on OIML Publications may be obtained from the Organization’s headquarters:

Bureau International de Métrologie Légale
11, rue Turgot - 75009 Paris - France
Telephone: 33 (0)1 48 78 12 82

Fax: 33 (0)1 4282 17 27

E-mail: biml@oiml.org

Internet: www.oiml.org



http://www.oiml.org/
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Dynamic measuring systems for liquids other than water
Part 3: Test report format

1 Introduction

This report format applies to any kind of dynamic measuring systems for liquids other than water
independent of its technology. It presents a standardized format for the results of the various tests and
examinations, described in OIML R 117-2, to which a type of a measuring system or a sub-assembly
shall be submitted with a view to its approval based on this OIML Recommendation.

It is recommended that all metrology services or laboratories evaluating and/or testing types of
measuring systems or sub-assemblies according to OIML R 117-1:2007 & -2:2014, or to national or
regional regulations based on this Recommendation, use this report format directly, or after translation
into a language other than English or French. If this Recommendation needs to be translated, it is
highly recommended to leave the structure and the numbering of the clauses unchanged, thus
facilitating the interpretation of most of the contents even for those readers that are not able to easily
interpret the applied language.

2 Applicability of this test report format

In the framework of the OIML Certificate System for Measuring Instruments, and the OIML Mutual
Acceptance Arrangement (MAA) applicable to measuring systems or sub-assemblies in conformity
with OIML R 117-1:2007 & -2:2014, the use of this report format in French and/or in English is
mandatory, including its translation into the national languages of the countries issuing such
certificates, where appropriate.

Concerning the implementation of OIML R 117-1:2007 & -2:2014 in national regulations this report
format is informative.

3 Guidance for the application of this test report format

Key to the symbols and expressions used in the following pages:

e The “summary of the results” and the “results of the tests” shall be completed in agreement
with the following examples:

Class 0.3 | Class 0.5 | Class1 | Class 1.5 No Meaning
Passed for X passed for class 0.3
Passed for X X X passed for class 0.5, 1 and 1.5
Passed for X failed for all classes
Passed for / / / / / test is not applicable
for this instrument

e Unless prescribed otherwise, “Date” in the test report refers to the date of testing.
e The name(s) or symbol(s) of the unit(s) used to express the test results shall be specified where
applied.

e Where in a table one or several choices can be made, checkboxes are applied. In such case the
columns Pass, Fail, N/A are generally not applicable and thus presented crosshatched (see the
example below).
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Clause

Requirement

Pass

Fail
N/A

Remarks

If a prescribed test is not relevant for the type of instrument to be tested, the reason why the test is
omitted shall be clearly stated in the field “Remarks” (for instance tests related to AC mains supply in
the case of an instrument only powered by batteries, or partial testing after modification of a

previously approved type).

The testing and report formats described in this Recommendation are generally via the volumetric

method. However, testing using the gravimetric method is also acceptable.

The numbering of the report and the page numbers shall be completed in the heading.

Pages 1-5 of this report format shall be replaced by a cover page added by the Issuing Authority.

4 The report format

The following pages concern the format for the individual report, starting with space for the cover

page.
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<Cover page
to be added by the
Issuing Authority>
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A References of the authority responsible for this report

Name

Address

Report number

Application number
(project number)

Period of execution of the tests

Date of issuing the report

Name and signature of the person
responsible for the report and
stamp(s) (if applicable)

B Synopsis of the results of the examination and tests
(To be completed by the Issuing Authority)

The tested specimen fulfils ALL applicable requirements in OIML R 117-1:2007

for: [ |Class03 [ |Class05 [ | Class1.0 [ ] Class15

[ ] Yes [ ] No

Observations:

11
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C  Summary of the results of the examination and tests

(To be completed by the Issuing Authority)
C.1l Examinations

Details of the evaluation results are available in the corresponding referenced rows in clause E.

Clause(s) Compliance with OIML R 117-1
inR117-1 Pass Fail N/A
2 General requirements
21 Constituens of a measuring system
22 Ancillary devices
23 Rated operating conditions
2.4 Accuracy classes
25 Maximum permissible errors and significant faults
2.6 Conditions for applying maximum permissible errors
2.7 Provisions for converted indications
2.8 Maximum permissible errors and significant faults on
calculators
29 Indications
2.10 Elimination of air or gases
211 Gas indicator
2.12 Transfer point
2.13 Complete filling of the measuring system
2.14 Emptying of the delivery hose
2.15 Variations in the internal volume of full hoses
2.16 Branches and bypasses
2.17 Control and closing mechanisms
2.18 Various provisions
2.19 Markings
2.20 Sealing devices and stamping plate
3 Requirements for meters and ancillary devices of a
measuring system
3.1 Meter
3.2 Indicating device
33 Price indicating device
34 Printing device
35 Memory device
3.6 Pre-setting device
3.7 Conversion device
3.8 Calculator
4 Measuring systems equipped with electronic devices
4.1 General requirements
4.2 Power supply device
43 Checking facilities
5 Requirements specific to certain types of measuring
systems
5.1 Fuel dispensers
5.2 Measuring systems on road tankers
5.3 Measuring systems for the unloading of ships’ tanks and
of rail and road tankers using an intermediate tank
5.4 Measuring systems for liquefied gases under pressure
(other then LPG dispensers)
55 Fuel dispensers for liquefied gases under pressure (LPG
dispensers)
5.6 Measuring systems for milk, beer and other foaming
potable liquids
5.7 Measuring systems on pipelines and systems for loading
ships
5.8 Measuring systems intended for the refuelling of aircraft
5.9 Blend dispensers
5.10 Self-service arrangements with fuel dispensers
511 Other self-service arrangements
5.12 Unattended delivery

12



OIML R 117-3:2014 (E)

C.2 Performance tests

Details of the test results are available in the referenced sub-clauses of clause F of this report.

Complies with
Clause Clause Performance tests Clause R117-1
R117-3 R117-2 R117-1
Pass Fail | N/A

F.1 4 Type evaluation performance tests 23
yy XX XX XX
yy XX XX XX
F.2 5 Meter sensors and measuring devices 3
yy XX XX XX
vy XX XX XX
F.3, F4, F5 6 Electronic calculators, indicating devices and associated 3

devices
yy XX XX XX
yy XX XX XX
F.6 7 Gas elimination devices 2.10
yy XX XX XX
vy XX XX XX
F.7 8 Ancillary devices
yy XX XX XX
vy XX XX XX
F.8.1 A Fuel dispensers 5.1
vy XX XX XX
vy XX XX XX
F.8.2 A-LPG LPG dispensers 55
vy XX XX XX
yy XX XX XX
F.8.3 B Measuring systems on road tankers 5.2
vy XX XX XX
yy XX XX XX
F.8.4 Measuring systems for milk, beer and other foaming

E I 5.6

potable liquids
vy XX XX XX
yy XX XX XX
F.8.5 = Measuring systems on pipelines and systems for loading 57

ships )
yy XX XX XX
yy XX XX XX
F.8.6 G Measuring systems intended for the refuelling of 58

aircraft '
vy XX XX XX
vy XX XX XX

Note: yy, xx, Xx and XX are completed by the issuing authority

13



OIML R 117-3:2014 (E)

D General information

D.1 Manufacturer

Company

Address

D.2 Applicant

Company

Representative

Address

Reference

Date of application

Applicant is authorized by the manufacturer (documented)

[ ] Yes

[ ] No

No application for OIML type evaluation has been made to any other
OIML Issuing Authority (see OIML B 3, 3.1.2)

[ ] Yes

[ ] No

Observations:

14
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D.3 Testing laboratories involved in the tests

(This table to be completed for each test laboratory)

Name

Address

Application number

Tests by this laboratory

Date/period of tests

Name(s) of test engineer(s)

Accredited by Number: Expires (date):
Accreditation includes _—
OIML R 117 [ ]Yes  Edition: [ ] [ ] No

Details of relevant peer
assessment or assessment by
other means

In case tests have been performed
on another location than the
premises of this laboratory, give
details here

Name of the responsible person

Date of signature

Stamp (if applicable) and
signature of the responsible
person

Observations:

15
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D.4 General information concerning the type and the specimen(s) supplied for the tests
(as stated on the instrument / provided by the manufacturer)

Information, indicated on the instrument

Manufacturer’s trade mark

Type designation

Accuracy class

Size of the meter

Cyclic volume (if applicable)

Minimum pressure pmin (if applicable)

Maximum pressure pmax (if applicable)

Ambient temperature range (if applicable)

Liquid temperature range (if applicable)

Base pressure (if applicable)

Base temperature (if applicable)

tsp (if applicable)

Electrical power (if applicable)

Identification of software (if applicable)

The following specimens are used during the examination:

. Size : Year of
Specimen no. Model [inch or mm] Serial no. fabrication

|| W[N|F-

The following meter sizes are approved with the parameters as indicated in the table (if applicable).

Type

Diameter in- / outlet [mm]
Qmin [M¥/h]

Qumax [m*/h]

Reynolds num. [-]

Density [kg/m®]

Viscosity [cSt]
MMQ [m?]

Temperature range liquid
[°C]

Temperature range ambient
[°Cl

Maximum pressure [kPa]

If the family of meter approach is used, the sizes which are approved but not tested will also be added
to the table. The sizes that are tested are in bold.

Relevant external/internal photographs taken during the examination and tests:

16
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D.5 Adjustments and modifications

Adjustments, modifications, and repairs made to the specimens during the testing:

D.6 Additional information concerning the type

Additional observations and/or information (connection equipment, interfaces, etc.):

D.7 Results of previous tests that were taken into account
D.8 Information concerning the test equipment used for the type evaluation

(including details of simulations and the way uncertainties are taken into account)

17



OIML R 117-3:2014 (E)

E Check list for type evaluation and performance test

E.l Check list for type evaluation

Note:  Item numbering refers to International Recommendation OIML R 117-1:2007
“Dynamic measuring systems for liquid other than water”
Part 1: Metrological and technical requirements

For each test, the check list has been completed according to this example:

[72] —
8 (R 117-1) | Requirement § K %E Remarks
2 General requirements
2.7 Provisions for converted indications

There are two approaches to verify a conversion device:

The first approach verifies the conversion device with the
associated measuring devices, the calculator, and the
indicating device (together). This approach applies to
mechanical conversion devices and may apply to
electronic conversion devices.

The second approach allows for separate verification of
the individual components of a conversion device. This
approach allows the separate verification of associated
measuring sensors, associated measuring devices
(made up of an associated measuring sensor plus an
associated measuring transducer), and the conversion
function.

In both of these approaches, for the purpose of the
verification, the indication of the quantity at metering
conditions is assumed to be without any error.

The approach to be applied shall be specified by the
applicant for type approval.

2.7.1 First approach: Verification of a conversion device with
the associated measuring devices, the calculator, and the
indicating device (together)

18
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§ (R 117-1)

Requirement

Pass
Fail

N/A

Remarks

2711

It is not mandatory that a conversion device indicates the
quantities measured by the associated measuring devices
(such as temperature, pressure, and density).

2712

When a conversion device is verified using the first
approach, the MPE allowable on the converted indication
due to the conversion device (positive or negative), is the
greater of:

o the value specified in line C of Table 2, or

e one half of the minimum specified quantity
deviation (E ).

2.7.13

The value of a significant fault on converted indications
(from 2.5.4) is the greater of:

e one fifth of the absolute value of the MPE for the
measured quantity, or

e the minimum specified quantity deviation (Epn)-

2.7.2

Second approach: Verification of the individual
components of the conversion device

2721

Verification of a conversion device (as part of the
calculator with its indicating device), using simulated
inputs

27211

Using digital input signals: when a calculator with its
indicating device is verified separately, using known
“digital input signals” to simulate inputs from associated
measuring devices, the MPE and the significant fault for
the indication of the temperature or pressure or density are
restricted to rounding errors.

27212

Using analog input signals: when a calculator with its
indicating device is verified separately, using known
“analog input signals” to simulate inputs from associated
measuring devices, the MPE and the significant fault for
the indication of the temperature or pressure or density are
those specified in Table 4.1.

2.7.2.1.3

Verification of indications of converted quantities using
simulated inputs

The indication of the converted quantity shall agree with
the “true value”, within one tenth of the MPE stated in line
A of Table 2 for the applicable accuracy class. The “true
value” is calculated based on the quantities indicated for
the simulated inputs for the following:

e the unconverted quantity,

e the temperature or pressure or density as
determined by associated measuring devices,

e aswell as:

e any characteristic quantities entered into the
calculator (typically density), and

e appropriate values from applicable International
Recommendations and Standards.

19
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§ (R 117-1)

Requirement

Pass

Fail
N/A

Remarks

2722

Verification of associated measuring devices or associated
measuring sensors

27221

The MPE and significant fault for indications of
temperature or pressure or density measured by an
associated measuring device (which is made up of an
associated measuring sensor and an associated measuring
transducer) when it is subjected to a known temperature or
pressure or density, are those specified in Table 4.2. If the
indication is provided by the conversion device (as part of
the calculator with its indicating device), this MPE includes
the MPE of the corresponding calculator as specified in
2.7.2.1.1.

27222

When an associated measuring device, which provides a
digital signal output is verified by subjecting it to a known
temperature or pressure or density, the MPE and significant
fault are those specified in Table 4.2. The rounding errors
of the calculator or other indicting device are assumed to
be negligible.

2.7.2.2.3

When an associated measuring sensor (which provides an
analog output) is verified separately by subjecting it to a
known temperature or pressure or density, the MPE and
significant fault are those specified in Table 4.3.

2.8

Maximum permissible errors and significant faults on calculators

Maximum permissible errors and significant faults on
quantities of liquid indications applicable to calculators,
positive or negative, when they are tested separately, are
equal to one-tenth of the maximum permissible error
defined in line A of Table 2.

However, the magnitude of the maximum permissible error,
respectively significant fault, shall not be less than one half
of the scale interval of the measuring system in which the
calculator is intended to be included.

20
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8 (R 117-1) Requirement s c_j %’: Remarks
29 Indications
2.9.1 The volume shall be indicated in cubic centimetres or

millilitres, in cubic decimetres or litres, or in cubic metres.
The mass shall be indicated in grams, kilograms, or metric
tons (tonnes).

The name of the unit or its symbol shall appear in the
immediate vicinity of the indication. For mass, according to
the case, the name of the unit or its symbol shall be
accompanied by the term "mass" (actual mass) or
"conventional mass" (comparison to weights).

Where units of quantity are delivered by associated
measuring instruments: temperature shall be indicated in
degrees Celsius or in degrees Kelvin, density shall be
indicated in kilograms per cubic meter, and pressure shall
be indicated in bars or Pascals (Pa, kPa, MPa).

If units of measurement outside the Sl are required by a
country’s national regulations, these units of measurement
shall be considered acceptable for indications in that
country. In international trade, the officially agreed
equivalents between these units of measurement and those
of the Sl shall be applied.

29.2

Measuring systems shall be provided with an indicating
device giving the quantity of liquid measured at metering
conditions.

When a measuring system is fitted with a conversion
device, it shall be possible to indicate the quantity at
metering conditions and the converted quantity. In case of
systems used for direct selling to the public, only the
quantity used in the transaction shall be indicated in normal
operation.

The use of the same display for the indications of quantities
at metering conditions and converted indications is
permitted provided that the nature of the displayed quantity
is clear and that these indications are available on request.
Provisions applicable to devices which indicate the quantity
at metering conditions apply to devices which indicate the
converted quantities by analogy.

293

A measuring system may have several devices indicating
the same quantity. Each shall meet the requirements of this
Recommendation. Scale intervals of the various indications
may be different.

294

For any measured quantity relating to the same
measurement, the indications provided by various devices
shall not deviate one from another by more than one scale
interval or the greatest of the two scale intervals if they
differ, except otherwise provided in clause 5 (see 5.10.1.3).

For totalizers this requirement applies to the difference in
indication before and after the measurement.

21
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§ (R 117-1)

Requirement

Pass

Fail
N/A

Remarks

295

Subject to specific provisions for certain types of measuring
systems, use of the same indicating device for the
indications of several measuring systems (which then have
a common indicating device) is permitted provided that one
of the following conditions is met:

e it is impossible to use any two of these measuring
systems simultaneously,

o the indications relating to a given measuring system
are accompanied by a clear identification of that
measuring system, and the user may obtain the
indication corresponding to any of the measuring
systems concerned, using a simple command.

22




OIML R 117-3:2014 (E)

§ (R 117-1)

Requirement

Pass

Fail
N/A
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2.10

Elimination of air or gases

2.10.1

General requirements

Measuring systems shall incorporate a gas elimination
device for the proper elimination of any air or undissolved
gases which may be contained in the liquid before it enters
the meter. In the case that neither air intake nor gas release
will occur in the liquid upstream of the meter, a gas
elimination device is not required.

2.10.1

The gas elimination device shall be suitable for the supply
conditions and be arranged in such a way that the effect due
to the influence of the air or gases on the measuring result
does not exceed:

e 1 % of the quantity measured for milk, beer, other
foaming potable liquids, and for liquids of a
viscosity exceeding 1 mPa:s (at 20 °C); or

o 0.5 % of the quantity measured for all other liquids.

However, it is not necessary for this effect to be less than
1 % of the minimum measured quantity.

The values specified in this section apply to the difference
between:

o the meter errors with air intake or with gas, and
o the meter errors without air intake or gas.

Gas elimination devices shall be installed in accordance
with the manufacturer’s instructions.
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2.10.2

Pumped flow

A gas separator shall be provided when, without prejudice
of requirements in 2.10.4, the pressure at the pump inlet
may, even momentarily, fall below either the atmospheric
pressure or the saturated vapor pressure of the liquid, which
can result in mixed air or gas.

If gaseous formations such as pockets liable to have a
specific effect greater than 1 % of the minimum measured
quantity can occur as well, this gas separator shall also be
approved as a gas extractor.

Depending on the supply conditions, a special gas extractor
can be used for that purpose if the risk of mixed air or gas
is smaller than 5% of the volume delivered at the
maximum flowrate.

When applying this provision concerning gaseous
formations, it is important to consider that:

e gaseous formations are likely to occur because of
thermal contraction during shutdown periods, and

e air pockets are likely to be introduced into the
pipework when the supply tank becomes empty.

A gas extractor is required when the pressure at the pump
inlet is always greater than the atmospheric pressure and
the saturated vapor pressure of the liquid, but gaseous
formations liable to have a specific effect greater than 1 %
of the minimum measured quantity can occur. When
applying this provision, it is necessary to consider the
situations concerning gaseous formations that were
mentioned above.

No gas elimination device is required if the pressure at the
pump inlet is always greater than the atmospheric pressure
and the saturated vapor pressure of the liquid, and if any
gaseous formation liable to have a specific effect greater
than 1 % of the minimum measured quantity cannot form
or enter the inlet pipework of the meter, whatever the
conditions of use.

If the gas elimination device is installed below the level of
the meter, a non-return valve shall be incorporated to
prevent the pipework between the two components from
emptying.

The loss of pressure caused by the flow of liquid between
the gas elimination device and the meter shall be as small
as possible.

If the pipework upstream of the meter incorporates several
high points, it may be necessary to provide one or more
automatic or manual evacuation devices
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2.10.3

Non-pumped flow

When a meter is supplied by gravity without use of a pump,
and if the pressure of the liquid in all parts of the pipework
upstream of the meter and in the meter itself is greater than
the saturated vapor pressure of the liquid and the
atmospheric pressure at metering conditions, a gas
elimination device is not necessary.

If the pressure of the liquid is likely to be lower than the
atmospheric pressure while remaining greater than the
saturated vapor pressure, an appropriate automatic device
shall prevent entry of air into the meter.

In other cases, an appropriate gas elimination device shall
be provided.

If a meter is supplied under gas pressure, the measuring
system shall be so constructed that release of gas dissolved
in the liquid is avoided. An appropriate device shall prevent
entry of gas into the meter.

In all circumstances, the pressure of the liquid between the
meter and the transfer point shall be greater than the
saturated vapor pressure of the liquid.

2.104

Viscous liquids

Since the effectiveness of gas elimination devices decreases
as the viscosity of the liquids increases, these devices are
not required for measuring liquids with a dynamic viscosity
of more than 20 mPa-s at 20 °C.

In this case, it is necessary to make provisions to prevent
entry of air. The pump shall be so arranged that the inlet
pressure is always greater than the atmospheric pressure.

If it is not always possible to meet this condition, a device
shall be provided to stop the flow of liquid automatically as
soon as the inlet pressure falls below the atmospheric
pressure. A pressure gauge shall be used to monitor this
pressure. These provisions are not necessary if devices are
provided which ensure that no air can enter through the
joints in the sections of the pipework under reduced
pressure and if the measuring system is so arranged that no
air or dissolved gases will be released.
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2.10.5

Gas removal pipe

The gas removal pipe of a gas elimination device shall not
include a manually-controlled valve. However, if such a
closing element is required for safety reasons, it shall be
possible to ensure that the valve remains in the open
position during operation by means of a sealing device or
by means of a system interlock that would prevent further
measurement upon valve closure.

2.10.6

Anti-swirl device

If the supply tank of a measuring system is normally to be
completely emptied, the outlet of the tank shall be fitted
with an anti-swirl device, unless the measuring system
incorporates a gas separator.

2.10.7

General provisions for gas elimination devices

2.10.7.1

The gas separated in a gas elimination device shall be
evacuated automatically unless a device is provided which
automatically either stops or sufficiently reduces the flow
of liquid when there is a risk of air or gases entering the
meter. In the case of shutdown, no measurement shall be
possible unless the air or gases are automatically or
manually eliminated.

2.10.7.2

The operational limits of a gas elimination device are as
follows:

e the maximum flowrate(s) for one or more
specified liquids,

e the maximum pressure (with no flow running) and
minimum pressure (with liquid and without air
intake while the pump is running at maximum
flowrate) compatible with the correct operation of
the gas elimination device, and

e the minimum measured quantity for which it is
designed.

2.10.8

Special provisions applicable to gas separators

Within the error limits specified in 2.10.1, a gas separator
shall ensure the elimination of air or gases mixed with the
liquid. A gas separator designed for a maximum flowrate
lower than or equal to 20 m*/h shall ensure the elimination
of any proportion by volume of air or gases relative to the
measured liquid. A gas separator designed for a maximum
flowrate higher than 20 m® /h shall ensure the elimination
of 30 % air or gases relative to the measured liquid (the
volumes of air or gases are measured at atmospheric
pressure in determining their percentages). The percentage
is considered only when the meter is running at flow rates
higher than the minimum flow rate (mean value during one
minute).

Furthermore, when provided, the automatic gas elimination
device must continue to operate at the maximum pressure
fixed for the gas separator.
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2.10.9

Special provisions applicable to gas extractors

A gas extractor shall, at the maximum flowrate of the
measuring system, ensure the elimination of an air or gas
pocket of a volume (measured at atmospheric pressure) at
least equal to the minimum measured quantity with no
resulting additional effect greater than 1 % of the minimum
measured quantity.

A special gas extractor (capable of eliminating mixed gas
and gas pockets), shall also be capable, at the system's
maximum flowrate, of continuously separating a volume of
air or gas mixed with the liquid equal to 5 % of the volume
of liquid delivered (at the maximum flowrate) without the
resulting additional effect exceeding the limits fixed in
2.10.1.

211

Gas indicator

For certain types of measuring systems a gas indicator may
be required.

The gas indicator shall be designed so as to provide a
satisfactory indication of the presence of air or gases in the
liquid.

The gas indicator shall be downstream of the meter. In
empty hose measuring systems, the gas indicator may be in
the form of a weir-type sight glass and may also be used as
the transfer point.

The gas indicator may be fitted with a bleed screw or with
any other venting device when it forms a high point of the
pipework. No pipe shall be connected to the venting device.
Flow indicating devices (e.g. spinners) may be incorporated
in gas indicators provided that such devices do not prevent
observation of any gaseous formations which could be
present in the liquid.

2.12

Transfer point

2121

Measuring systems shall incorporate a minimum of one
transfer point. This transfer point is located downstream of
the meter in delivery systems and upstream of the meter in
receiving systems.

2122

Measuring systems may be of two types: "empty hose"
systems and "full hose" systems. The term "hose" includes
rigid pipework.

21221

In case of an empty hose system the transfer point may be
in the form of either a weir-type sight glass, or a closing
device combined, in each case, with a system which
ensures the emptying of the delivery hose after each
measuring operation.

21222

When, in case of full hose systems, the delivery line has a
free end, the closing device must be installed as close as
possible to this end.

21223

In the case of receiving equipment, the same provisions
apply by analogy to the reception pipework upstream of the
meter.
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2.13

Complete filling of the measuring system

2131

The meter and the pipework between the meter and the
transfer point shall be kept full of liquid during
measurement and during shutdown periods.

When this condition is not met, especially in the case of
fixed installations, the complete filling of the measuring
system up to the transfer point shall be effected manually or
automatically and shall be monitored during measurement
and shutdowns. To ensure complete elimination of air and
gases from the measuring system, a venting device (with
means for visual or automatic detection of the complete
filling) shall be placed in appropriate positions.

2132

The effect of contraction due to temperature change on the
liquid in the pipework between the meter and the transfer
point shall not be greater than 1 % of the minimum
measured quantity due to variations in temperature, equal
to:

e 10 °C for exposed pipes,

e 2 °C for insulated or underground pipes.
To calculate this additional effect the coefficient of thermal

expansion for the liquid shall be rounded to 1 x 10 ~ per
degree Celsius.

2.13.3

Following the provisions in 2.10.3, a pressure maintaining
device shall, if necessary, be installed downstream of the
meter to ensure that the pressure in the gas elimination
device and in the meter is always greater than both the
atmospheric pressure and the saturated vapor pressure of
the liquid.

2134

When reversal of the flow could result in errors greater than
the minimum specified quantity deviation, a measuring
system (in which the liquid could flow in the opposite
direction when the pump is stopped) shall be provided with
a non-return valve. If necessary, the system shall also be
fitted with a pressure limiting device

2.135

In empty hose measuring systems, the pipework
downstream of the meter and, if necessary, the pipework
upstream of the meter shall have a high point so that all
parts of the measuring system except the hose, always
remain full.

2.13.6

In full hose measuring systems which are used for
measuring liquids other than liquefied gases, the free end of
the hose shall incorporate a device which prevents the
draining of the hose during shutdown periods.

When a closing device is installed downstream of this
device, the volume of the space between them shall be as
small as possible and, in all cases, be less than the
minimum specified quantity deviation.

2.13.7

If the hose comprises several components, these shall be
assembled either by means of a special connector which
keeps the hose full, or by a connection system which is
either sealed or requires the use of a special tool to be
disconnected.
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2.14

Emptying of the delivery hose

In empty hose measuring systems, emptying of the delivery
hose referred to in 2.12.2.1 is ensured by a venting valve. In
some cases, this valve may be replaced by an active means,
such as an auxiliary pump or compressed gas injector. This
active device shall operate automatically.

However, when it is not possible, for duly established
technical or safety reasons, to deliver (or to receive) the
measured quantity contained in hoses of an empty hose
measuring system (for example when measuring liquefied
carbon dioxide), this quantity shall be smaller than or equal
to half the minimum specified quantity deviation.

2.15

Variations in the internal volume of full hoses

For full hoses in a measuring system provided with a hose
reel, the increase in internal volume due to the change from
the coiled hose position when not under pressure to the
uncoiled hose position when under pressure without any
flow of liquid, shall not exceed twice the minimum
specified quantity deviation.

If the measuring system is not provided with a hose reel,
the increase in internal volume shall not exceed the
minimum specified quantity deviation.

2.16

Branches and bypasses

2.16.1

In measuring systems intended to deliver liquids, no means
shall be provided by which any measured liquid can be
diverted downstream of the meter. However, two or more
delivery outlets may be permanently installed and operated
simultaneously or alternately provided so that any diversion
of flow to other than the intended receiving receptacle(s)
cannot be readily accomplished or is readily apparent. Such
means include, for example, physical barriers, visible
valves or indications that make it clear which outlets are in
operation, and explanatory signs, if necessary.

For measuring systems intended to receive liquids, such
provisions apply by analogy.

A manually controlled outlet may be available for purging
or draining the measuring system. Effective means shall be
provided to prevent the passage of liquid through any such
outlet during normal operation of the measuring system.

2.16.2

In measuring systems which may operate either with an
empty hose or with a full hose and which are equipped with
flexible pipes, a non-return valve shall be incorporated in
the rigid pipework leading to the full hose immediately
downstream from the selector valve. In addition, the
selector valve shall not, in any position, permit connection
of the discharge hose, operating as an empty hose to the
pipework leading to the full hose.

2.16.3

It shall not be possible to bypass the meter in normal
conditions of use.
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217

Control and closing mechanisms

2171

If there is a risk that the supply conditions can overload the
meter, a flow limiting device shall be provided. This device
shall be installed downstream of the meter. It shall be
possible to seal it.

2.17.2

The various positions of the controls of multi-way valves
shall be easily visible and located by notches, stops or other
fixing devices. Deviations from this requirement are
permissible when the adjacent positions of the controls
form an angle of 90° or more.

2.18

Various provisions

2.18.1

If provided, filters shall not disturb the accuracy or
operation of the measuring system or its components

2.18.2

In the case of measuring liquid petroleum products, means
for vapor recovery shall not influence the accuracy of
measurements such that the maximum permissible error is
exceeded.

2.18.3

It may be possible in meters for liquid food (for example,
milk) to dismount and disassemble the measuring device to
the extent necessary for cleaning. The measuring device
must be designed such that improper assembly of the
components of the measuring device is not possible.
Instead, the meters may be provided with assembly
instructions or marks that will ensure correct
measurements.

2.19

Markings

2.19.1

Each measuring system, component or sub-system for
which pattern approval has been granted shall bear, placed
together legibly and indelibly either on the dial of the
indicating device or on a special data plate, the following
information:

o type approval number,

» manufacturer's identification mark, trademark or name,

e designation selected by the manufacturer, if

appropriate,

o year of manufacture,

o serial number,

o characteristics as defined in 2.3.1 (measuring system),

3.1.1.1 (meter), or 2.10.7.2 (gas elimination device),

e accuracy class, and

« verification marks.
This information shall be put on one or several data plates
on a part not likely to be removed in normal conditions of
use.
At least the information related to the minimum measured
quantity and the verification marks shall be visible in
normal conditions of use.
The information marked on the measuring system shall be
the information based on the type approval, including the
temperature range, and should not be confused with
descriptions affixed for safety reasons, in particular the
pressure limits.
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2.19.2

Each component or sub-system for which type approval has
been granted shall bear the following information:

e serial number,
e type approval number.

This information shall be part of the component or sub-
system itself or shall be put on a data plate not likely to be
removed from the component or sub-system under normal
conditions of use.

2.19.3

If several components operate in a single measurement
system, the markings required for each part of the system
may be combined on a single plate.

If several separate measuring systems operate in a common
housing, only one data plate is required.
When a measuring system can be transported without being

dismantled, the markings required for each component may
also be combined on a single plate.

2.194

When volume at base conditions is indicated, the result of
measurement shall be accompanied with information with
respect to the base conditions, for example: "at 15 °C" or
"at 15 °C and 1013.25 hPa".

2.20

Sealing devices and stamping plate

2.20.1

General

Sealing may be carried out with metal, plastic or other
suitable means as long as it is sufficiently durable and
provides evidence of tampering.

The seals shall, in all cases, be easily accessible.

Sealing should be provided on all parts of the measuring
system which cannot be materially protected in any other
way against operations liable to affect the measurement
accuracy.

Without prejudice to the provisions in 3.1.4 and 3.7.5, it
must be prohibited to change parameters which participate
in the determination of the results of measurement
(parameters for c