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Notes: 
 

1. The column “Comments” indicates when necessary the relevant text of OIML R 117-1 and related 
explanations concerning the compliance with relevant MID requirement. 

 
2. The column “Conclus ion” gives the conclusion on t he compliance bet ween OI ML R 117-1 for the 

relevant requirement.  

 
The indication “Covered” means that: 

- the requirement of  OI ML R 117-1 is identical to the one of  MID; or 
- the requirement of  OI ML R 117-1 is more severe than the one of  MID; or  
- All t he requirement of OI ML R 117-1 f ulf ils MID requirements (even when MID  al lows  

other alt ernatives), 

- In case the requirement is not fully  covered, a short statement explains what is covered. 
 

 The indication “Not Covered” means that the MID requirement is either not compatible wit h the 
relevant OI ML R 1117-1 requirement or not included in OI ML R 117-1. 

 
 The indication “Not relevant” means that the MID Annex I requirement is not relevant for 

Measuring systems f or the continuous and dynamic measurement of quantities of  liquids other 
than water 

 
 The text in italic is an extract f rom the relevant clause of  the OI ML Recommendation. 
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  Directive 2004/22/EC  

Essential requir ements of Annex I and 
Annex MI-005 

OI ML R 117-1 

(2007)  

Comments Conclusion 

ANNEX 1 

1.1 Allowable Errors 
Under rated operation conditions and in 

absence of a disturbance, the error of  
measurement shall not exceed the 
maximum permissible error (MPE) value 
as laid down in the appropriate 
instrument-specif ic requirements. 

Unless stated otherwise in the instrument-
specif ic annexes, MPE is expressed as a 
bilateral value of  the dev iation from the 
true measurement value. 

T.c.3. 3 

T.e.4.3 

 

 

2.5 

 

 

 

 

 

Cover ed 

 

 

 

 

1.2 Under rated operating conditions and in 
presence of  a disturbance, the 

perf ormance requirement shal l be as laid 
down in t he appropriat e instrument-
specif ic requirements. Where t he 
instrument is int ended to be used in a 
specif ied permanent continuous 
electromagnetic f ield the permitted 

perf ormance during the radiat ed 
electromagnetic f ield-amplitude 
modulated test shall be within MPE.  

T.d. 3 

T.f.1 

4.1.1. 1 

4.1.1. 2 

See correspondence bet ween critical change value (MI D) and 
signif icant fault (OI ML) in WELMEC Guide 8.1. 

 

 

Cons idering the conditions of inst allation, this is not applicable in 
most cases.  

Cover ed except in 
case radiated 

electromagnetic 
amplitude modul ated 
test has to be 
considered as an 
influence factor.  
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1.3 The manufacturer shall specif y  the 

climatic, mechanical and electromagnetic 
environments in which the instrument is 

intended to be used, power supply  and 
other inf luence quantities likely  to aff ect its 
accuracy , taking into account of the 
requirements laid down in the appropriate 
instrument-specif ic annexes. 

T.c.3. 3 

2.3.1 

3.1.1. 1 

3.1.6. 2 

A.10.2 

A.10.3 

A.10.4 

A.11.1.1 

 

 

 

Cover ed 
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1.3.1 Climatic env ironments 

The manufacturer shall specif y the upper 
temperature limit and the lower 

temperature limit f rom any  of  the values in 
Table 1 unless ot herwise specified in t he 
Annexes MI-001 to MI-010, and indicate 
whet her the instrument is designed f or 
condensing or non-condensing humidity 
as wel l as the intended location f or the 

instrument, i.e. open or closed. 

Temperature limits: 

Upper 
temperature 
limit 

 

 30 °C 

 

 40 °C 

 

 55 °C 

 

 70 °C 

 

Lower 
temperature 
limit 

 

 5 °C 

 

 -10 °C 

 

 -25 °C 

 

 -40 °C 

 

 
 

 

A.10.2 

A.10.3 

A.10.5 

A.10.6 

A.10.7 

The upper limit may be chosen as follow: 

“…… 

One of the following severity levels shall be 

specified: 

1 2 3 4 5 unit 

Test severities: 

30 40 55 70 85 °C 

….” 

The lower lim it may be chosen as f ollow: 

 “…… 

One of the following severity levels shall be 
specified: 

1 2 3 4 unit 

Test severities: 

 

5 -10 -25 -40 °C 

 
….” 

A cyclic damp heat test is mandat ory  f or class H2 and H3 instruments 
(see A.10.3). The relevant severity  levels are def ined in A.10.7. 

Cover ed 
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1.3.2 (a) Mechanical environments are 

classif ied into classes M1 to M3 as 
described below 

A.10.4 OI M R 117-1 has the same classif ication f or mechanical environments 

as the one def ined in the MID.  

No shock test is spec if ied considering the conditions of  installation 
and use of  such measuring systems. 

Cover ed for 

vibrations 

Not relevant for 

shocks 

M1: This class applies to instruments 
used in locations with vibration and 
shocks of  low significance, e. g. f or 
instruments f astened to light structures 
subject to negl igible v ibrations and shocks 
transmitted f rom local blasting or pile-

driving activ ities, slamming doors, etc.  

M1 is applicable to al l measuring systems except those installed on 
trucks.  

M2: This class applies to instruments 
used in locations with significant or high 
levels of  v ibration and shock, e.g. 
transmitted f rom machines and passing 

vehicles in the v icinity  or adjacent to 
heavy machines, conveyor belts, etc. 

M2 is applicable to al l measuring systems on trucks and to other types 
of  measuring systems for specific reasons. 

 

M3: This class applies to instruments 
used in locations where the level of 
v ibration and shock is high and very high, 
e.g. f or instruments mount ed directly  on 
machines, conveyor belts, etc. 

 

M3 may  be applicable for specific applications. 

 

1.3.2 (b) (b) The f ollowing inf luence quantities shal l 
be considered in relation wit h mechanical 
environments: 
- Vibration 

- Mechanical shock 

A.10.4 

A.10.8 

No shock test is spec if ied considering the conditions of  installation 
and use of  such measuring systems.   

 

Cover ed for 
vibrations 

Not relevant for 
shocks 
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1.3.3 (a) (a) Elect romagnetic environments are 

classif ied into E1, E2 or E3 as described 
below, unless otherwise laid down in the 

appropriat e instrument-specif ic annexes.  

   

 E1: This class applies to instruments used 
in locations with electromagnetic 
disturbances corresponding to those likely  
to be f ound in residential, commercial and 

light industrial buildings. 
 

E2: This class applies to instruments used 
in locations with electromagnetic 
disturbances corresponding to those likely  
to be f ound in other industrial buildings.  
 

 
A.11 

 
 

The classification f or electromagnetic env ironments E1 and E 2 is 
identical in the OI ML R 117-1 and in the MID (see A.11.1. 1). 

Cover ed 

 E3: This class applies to instruments 
supplied by the battery of  a vehicle. Such 

instruments shall comply  with the 
requirements of  E2 and the f ollowing 
additional requirements 
- voltage reductions caused by  energizing 
the start er-motor circuits of internal 
combustion engines, 

- load dump transients occurring in t he 
event of  a discharged battery  being 
disconnected while t he engine is running. 

A.12 Level E3 is applicable to inst ruments power f rom road vehicle battery. 

 

Cover ed except for 
load dump 



 

9/ 43 

1.3.3 (b) (b) The f ollowing inf luence quantities shal l 

be considered in relation wit h 
electromagnetic env ironments: 

- voltage interruptions 
- short voltage reductions 
- voltage trans ients on supply  lines and/or 
signal lines 
- elect rostatic discharges 
- radio f requency  electromagnetic f ields 

- conduct ed radio frequency 
electromagnetic f ields on supply lines 
and/or signal lines 
- surges on supply  lines and/or signal 
lines 

 
A.11.1.1 
A.11.1.2 
A.11.3 to 
A.11.11 

 
A.12.3 

 

 

 
A.11 def ines the influence quantities appl icable and the associated 
severity level according to the env ironment class. 
 
 

 
A.12.3 is relat ed to t he electr ical trans ient conduction along supply  
lines applicable f or environment class E3. 

 

Cover ed 

1.3.4 Other inf luence quantities to be 
considered, where appropriate, are: 
- voltage variation 

- mains f requency  variation 
- power f requency  magnetic f ields 

- any  other quantity likely  to inf luence in a 
signif icant way the accuracy  of the 
instrument. 

 

A.11.2.1 

A.11.2.2 

A.12.2 

These sections define the voltage variations applicable to: 

• AC mains voltage 

• DC mains voltage 

• Instruments powered by road vehicle battery. 

It may no longer be necessary to take mains fr equency variation 
and power fr equency magnetic fields into consideration in the 
European Union considering the pr esent day char acteristics of 
the mains power supply in this region. 

 

 

 

Cover ed except for 
AC mains frequency 
variations and power 

frequency magnetic 
fields 
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1.4 

 

When carrying out the tests as env isaged 

in this Directive, the f ollowing paragraphs 
apply : 

   

1.4.1 Basic rules for testing and the 
determination of errors 

Essential requirements specif ied in 1.1 
and 1.2 shal l be verif ied f or each relevant 
influence quantity . Unless ot herwise 
specif ied in the appropriate instrument-
specif ic annex, these essential 
requirements apply when each inf luence 

quantity  is applied and its eff ect evaluated 
separately , all other influence quantities 
being kept relatively  constant at their 
reference value. 
Metrological tests shall be carried out 
during or af ter the application of  the 
influence quantity , whichever condition 
corresponds to the normal operational 

status of  the instrument when that 
influence quantity  is likely  to occur. 

6.1.11.2 

Annex A 

“Annex A (this Annex) defines the program of performance tests  
intended to verify t hat t he measuring syst em or its constituent  

elements operat e as intended in a spec ified environment and under 
specified conditions. Each test indicat es, where appropriate, the 
reference conditions for determining the intrinsic error. 

Different kinds of tests are specified: 

• Accuracy tests (including repeat ability and flow disturbances  
tests, if appl icable), 

• Influence factor tests, and  

• Elect ronic dist urbance tests. 

… 

When the effect of one influence quantity is being evaluated, all other 
influence quantities shall be held relatively constant, at values close to 
reference conditions.” 

Cover ed  

 



 

11/ 43 

1.4.2 Ambient humidity 

- According to the cl imatic operating 
environment in which the instrument is 

intended to be used either the damp heat-
steady state (non-condensing) or damp 
heat cyclic (condensing) test may  be 
appropriat e. 
- The damp heat cyclic test is appropriate 
where condensation is import ant or when 

penetration of  vapour will be accelerated 
by the eff ect of breat hing. In conditions 
where non-condensing humidity is a f actor 
the damp-heat steady  state is appropriat e. 

 

A.10.7 

 

Cons idering the type of measuring instruments, the damp heat cyclic 
test only  is relevant. 
 
Consequently , the damp heat cyclic test is mandatory  f or instruments 
of  classes H2 and H3. 

Cover ed 

2 Reproduc ibi lity 

The application of  the same measurand in 
a dif f erent location or by  diff erent user, all 

other conditions being the same, shall 
result in the close agreement of 
successive measurements. The dif ference 
between the measurement results shall 
be small when compared wit h the MPE.  

2.12 – 2.18 This requirement is considered to be f ulf illed by  the requirements 

defined in sections 2. 12 – 2.18 in OI ML R 117-1. 
Cover ed 

3 Repeatability  
The application of  the same measurand 
under the same conditions of  
measurement shall result in the close 
agreement of  successive measurements. 
The diff erence bet ween the measurement 

results shall be small when compared with 
the MPE. 

T.e.4.4 

 

3.1.2. 2 

 

A.6.1 

“Repeatability error 
For the purposes of this Reco mmendation, the difference between the 

largest and t he smallest results of successive measure ments of the 
same quantity carried out under the same conditions.” 
 
“For any quantity equal to or great er t han five times t he minimum 
measured quantity, the repeatability error of the met er shall not be 
higher than two-fifths of the value specified in line A of Table 2.” 
 

Cover ed 
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4 Discrimination and sensitiv ity  

A measuring instrument shall be 
suff iciently sensitive and the 

discrimination threshold shall be 
suff iciently low f or the intended 
measurement task. 

T.q.1.3 

 

2.3.2 

“Minimum measured quantity (MMQ) 
Smallest quantity of liquid for which the measurement is metrological ly 
acceptable for that syste m or element….” 
 
“The minimu m measured quantity shall satisfy the conditions of use of 

the measuring system; except in exceptional cases, the measuring 
system shall not be used for measuring quantities less than this 
mini mum measured quantity.” 

Cover ed 

5 Durability  
A measuring instrument shall be designed 
to maintain an adequate stabil ity  of its 
metrological characteristics over a period 

of  time estimated by  the manufacturer’s 
instruction when in the env ironmental 
conditions f or which it is intended. 

 

T.e. 2 

T.e. 3 

3.1.2. 3 

A.7 

T.d. 4 

 

4.1.3 

Two diff erent aspects have been cons idered: mechanical durability  
and electronic durability. 
 
“Endurance 
Capability of the measuring syste m t o keep its perf ormance 
characteristics over a period of use.” 

 
 

 
 
 
“Durability for electroni c devices 
Capability of the electronic devices of a measuring system to keep 
their performance characteristics over a period of use.” 

 
“The require ments in 4.1.1 shall be met durably. For this purpose, 
electronic measuring syste ms shall be provided wit h the checking 
facilities spec ified in 4.3.” 

Cover ed 

6 Reliability  
A measuring instrument shall be designed 
to reduce as f ar as possible the ef f ect of  a 
defect that would lead to an inaccurate 
measurement result, unless the presence 

of  such a def ect is obv ious. 

4 
“Electronic measuring systems shall be designed and manufact ured 
such that their met rological f unctions are safeguarded and their errors 
do not exceed the maximu m permiss ible errors as defined in 2.5 
under rat ed operating conditions. ” (4. 1.1) 
 
 

Cover ed 

7 Suit ability     
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7.1 A measuring instrument shall have no 

f eature likely  to f acilitate f raudulent use, 
whereas possibilities f or unintentional 

misuse shall be minimal. 

2.9 to 2. 18 

2.20 

 
Cover ed 

7.2 A measuring instrument shall be suit able 
f or its intended use t aking account of  the 
practical working conditions and shall not 
require unreasonable demands of  the 

user in order to obtain a correct 
measurement result. 

2 

3 

5 

It is an objective of  all OI ML Recommendations. 

Section 5 gives additional requirements f or certain types of  measuring 
systems and therefore takes into account relevant practical working 
conditions. 

Cover ed 

7.3 The errors of  a utility  measuring 
instrument at f lows or currents outside the 
controlled range shall not be unduly 

biased. 

 These measuring systems are not utility measuring instruments. Not relevant 

7.4 Where a measuring instrument is 
designed for the measurement of  values 
of  the measurand that are const ant over 
time, the measuring instrument shal l be 
insensitive to small f luctuations of  the 
value of  the measurand, or shall take 

appropriat e action. 

  Not relevant  

7.5 A measuring instrument shall be robust 
and its materials of construction shall be 
suitable f or the conditions in which it is 
intended to be used. 

 
2 
 
5 
 
 

6.1.11.1 

Section 2 def ines all t he elements to be included in a measuring 
system to guarantee an appropriate operation (e.g. gas elimination 
device, transf er point). Section 5 def ines additional requirements f or 
particular type of  measuring systems (e.g. 5.6 f or measuring systems 
f or milk, beer and other f oaming potable liquids). 
 

“Design examination 

…It includes: 
a) an examination of the mode of const ruction and of the 

electronic sub-systems  and components used, to verify their 
appropriat eness for their intended use; …” 

 

Cover ed 
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7.6 A measuring instrument shall be designed 

so as to allow the control of the measuring 
tasks af ter the instrument has been 

placed on the market and put into use. If  
necessary , special equipment or sof tware 
f or this control shall be part of  the 
instrument. The t est procedure shall be 
described in the operation manual. 

 

 
3.1.4 

 
3.7.6 

 

4.3.4. 3 
 

4.3.5 
 

5.4.3 
 

5.4.4 
 

5.5.3 
 

R 117-1 does  not require that  test procedures  be included in the 
operating manual. I n addition, such requirement  is not part of  
International Recommendation for any  category  of measuring 
instruments. Test conditions and requirements are def ined in the 
relevant OIML Recommendation.  

Cover ed except for 

test procedures to be 
included in the 
operation manual. 

 When a measuring instrument has 
associated sof tware which provides other 
f unctions besides the measuring f unction, 
the software t hat is critical for the 
metrological characteristics shall be 

identif iable and shal l not be inadmiss ibly 
influenced by  the associat ed sof tware. 

6.1.2. 1 

 
 
 
 
 
 

 
6.1.3 

 
 
 
 
 
 

 
 
 
 

“The application f or type approval of a measuring system or of a 

constituent element of a measuring syst em shall  include the follow ing 
documents: 
… 

• instructions on how to access  met rological software [ and 
revision number of software].” 

 
“The following information shall appear on the type approval 
certificat e: 
… 

the version of the metrological part of the evaluated software,…” 

 



 

15/ 43 

8 Protection against corruption 

 

   

8.1 The metrological characteristics of  a 
measuring instrument shall not be 

influenced in any  inadmiss ible way  by  the 
connection to it of  another dev ice, by  any  
f eature of  the connected dev ice itself  or 
by any remote dev ice that communicat es 
with the measuring instrument. 

2.2.3 
 
 
 

 
 

2.20. 2.2 
 
 
 

 
 
 
 
 
 
 
 

2.20. 2.3 

“When ancil lary devices are not subject to control, it shall be verified 
that these devices  do not affect the correct operation of the measuring 
system. In particular, the system shall continue to operate correctly and 
its metrological functions shall not be affected whether the ancillary  

device is connected or disconnected.” 

 

“For measuring systems  with parts which may be disconnected one 
from another by the user and which are interchangeable, the follow ing 
prov isions shall be fulfilled: 

• it shall not be possible to access para met ers that participate in 

the det ermination of results of measure ments through 
disconnected points unless t he provisions in 2. 20. 2.1 are 
fulfilled; 

• interposing any device which may influence the accuracy shall  
be prevented by  means of electronic and data process ing 
securities or, if not possible, by mechanical means.” 

 
“For measuring systems  with parts which may be disconnected one 
from anot her by the user and which are not interchangeable, the 

prov isions in 2.20.2. 2 apply. Moreover, these measuring systems shall  
be provided with devices which do not allow the m t o operate if the 
various parts are not associated according t o the manufact urer's  
configuration. 
Note: Disconnections by the user which are not allowed may be 
prevented, f or example by means of a device that prevents any  
measurement aft er disconnecting and reconnecting.” 

Cover ed 
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8.2 A hardware component that is critical f or 

metrological characteristics shall be 
designed so that it can be secured. 

Security  measures f oreseen shall prov ide 
f or ev idence of an intervention. 

2.20. 1 

 

3.1.3 

“Sealing shall be provided on all parts of the measuring system which 
cannot be materially prot ected in any  other way against operations  
liable to affect the measurement accuracy.” 
 
“A meter may have a sealable means of adjust ment which per mits  

modification of t he ratio between t he indicated quantity and the actual 
quantity…” 
 

Cover ed 

8.3 (a) Sof tware t hat is critical f or metrological 
characteristics shall be identif ied as such 
and shall be secured.  

 
6.1.3 

 
 
 

 
Cover ed 

8.3 (b) Sof tware identif ication shall be easily  
prov ided by the measuring inst rument. 

  
Not cover ed 

8.3 (c) Evidence of  an intervention shall be 
available f or a reasonable period of time. 

2.20.2.1.5 “For identification, dat a concerning the latest intervention(s) shall  be 

auto matically recorded into an event logger. The record shall include 
at least: 

• an event counter,  

• the date the para met er was changed (this is allowed to be 
entered manual ly), 

• the new value of the para met er, and 

• an identification of the person that implement ed the 
intervention. 

The traceability of the last intervention shall be assured for at least 
two years, if it is not over-written on the occas ion of a further 
intervention.” 

Cover ed 
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8.4 Measurement data, software that is cr itical 

f or measurement charact eristics and 
metrologically  important paramet ers 

stored or transmitted shall be adequately  
prot ected against accidental or intentional 
corruption. 

 
2.20. 1 

 
 
 

2.20. 2 
 
 
 
 

“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 (paramet ers for correction and 
conversion in particular) by means of sealing devices.” 
 

“When access t o parameters  that participate in t he deter mination of  
results of measurement is not prot ected by mechanical seal ing 
devices, the prot ection shall fulfi l the prov isions of 2. 20. 2.1.1 through 
2.20. 2.1.5. ” (2. 20. 2.1) 

Cover ed 

8.5 For uti lity  measuring instruments the 
display of  the total quantity supplied or the 

displays f rom which the total quantity  
supplied can be derived, whole or partial 
reference to which is the bas is f or 
payment, shall not be able to be reset 
during use. 

 

 

 

 

 

 

 

 

 

 
 

Not relevant 
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9 Information to be borne by  and to 

accompany the instrument 

   

9.1 A measuring instrument shall bear the 
f ollowing insc riptions: 
- manuf acturer’s mark or name 
- inf ormation in respect of  its accuracy , 
plus, when appl icable 
- inf ormation in respect of  the conditions 

of  use 
- measuring capacity  
- measuring range 
- identity  marking 
- number of  EC-type examination 
certif icate or t he EC design examination 

certif icate 
- inf ormation whether or not additional 

devices prov iding metrological results 
comply with the prov isions of  this 
Directive on legal metrological control. 

2.19. 1 

 

 

 

 

2.2.3 

All the listed insc riptions are included in § 2.19.1 of  R 117-1.  

 

Cover ed  

9.2 An instrument of  dimensions too small or 
of  too sensitive a composition to allow it to 
bear the relevant inf ormation shal l have 
its packaging, if  any, and the 

accompanying documents required by  the 
prov isions of  this Directive suitably  

marked. 

 
 

Not relevant 
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9.3 The instrument shall be accompanied by  

information on its operation, unless the 
simpl icity  of the measuring instrument 

makes t his unnecessary . Inf ormation shall 
be easily  understandable and shall 
include where relevant:  
- rated operating conditions 
- mechanical and electromagnetic 
environment classes 

- the upper and lower temperature limit, 
whet her condensation is possible or not, 
open or closed location 
- instructions f or installation, maint enance, 
repairs, permissible adjustments 
- instructions f or correct operation and any  
special conditions use 
- conditions f or compatibil ity with 

interf aces, sub-assemblies or measuring 
instruments. 

2.19. 1 

6.1.3 

 

 

 

 

 

Most of the inf ormation is indicated on the identif ication plate.  Cover ed, except for 

information on its 
operation, 
installation, 
maintenance, repairs, 
permi ssibl e 
adjustments, correct 
operation an 
conditions for 

compatibility. 

 

9.4 Groups of  identical measuring inst ruments 
used in the same location or used for 
utility  measurements do not necessarily 

require indiv idual instruction manuals. 

 Prov iding an operating manual is not required in OI ML R 117-1. 
According to 9.3 of Annex 1 it could be understood that such manual 
is not necessary . 

Not relevant 

9.5 Unless spec if ied otherwise in an 
instrument-specif ic annex, the scale 
interval f or a measured value shall be in 
the f orm 1x10n, 2x10n, or 5x10n, where n 

is any  integer or zero. The unit of  
measurement or its symbol shall be 

shown close to the numerical value. 

 

3.2.1. 2 

3.2.2. 1 

3.3.3 

 

2.9.1 

 
“The scale interval shall be in the form 1 × 10

n
, 2 × 10

n
 or 5 × 10

n
 

authorized units of quantity, where n is a positive or negative whole 
number, or zero.” 
 

 
 
“The na me 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 acco mpanied by the term “ mass” (actual 
mass) or “conventional mass” (comparison to weights).” 
 

Cover ed 
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9.6 A mat erial measure shall be marked with 

a nominal value or a scale, accompanied 
by the unit of  measurement used. 

 Measuring systems are not material measure. Not relevant 

9.7 The units of  measurement used and their 
symbols shall be in accordance wit h the 
prov isions of  Community  legislation on 
units of measurement and their symbols. 

2.9.1  Cover ed 

9.8 All marks and inscriptions required under 
any requirement shal l be clear, non-
erasable, unambiguous and non-
transf erable. 

 

 

 

 

 

 

 

 

 

 

 

2.19. 1 

 

 
Cover ed  
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10 Indication of  result    

10.1 Indication of  the result shall be by  means 
of  a display or a hard copy . 

T.m. 2 

T.m. 3 

 

T.a. 6 

T.q.1.2 

2.9.2 

3.2 

3.4 

3.5 

5.1.9 
5.2.7 
5.4.8 

5.6.4 

Indication by  means of  a display is mandatory  in OI ML R 117-1. 

“Instru ment intended to measure continuously and display the quantity 
of liquid pass ing through t he measuring device at metering conditions. 
A met er includes at least a measuring device, a calculator (including 
adjust ment or correction devices if present) and an indicating dev ice.” 

 

 
“Measuring syst ems shal l be provided wit h an indicating device giv ing 
the quantity of liquid measured at metering conditions.” 

3.2 is relat ed to the indicating dev ice. 

3.4 is relat ed to the printing device. 

3.5 is relat ed to the memory device. 

These f our sections define requirements applicable when the 
measuring system is f itted with a printing dev ice. 

Cover ed 
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10.2 The indication of  any  result shall be clear 

and unambiguous and accompanied by 
such marks and inscriptions necessary  to 

inform the user of  the significance of  the 
result. Easy reading of  the present result 
shal l be permitted under normal 
conditions of  use. Additional indications 
may  be shown provided they  cannot be 
conf used with the met rologically 

controlled indications. 

2.9.1 

 

2.9.2 

 

2.9.3 

2.9.4 

2.9.5 

3.2.1. 1 

3.2.1. 3 

3.3 

“The na me of the unit or its symbol shal l appear in the immediat e 
vicinity of the indication. For mass, according t o the case, the name of  
the unit or its symbol shall be accompanied by the t erm “mass” (actual 
mass) or “conventional mass” (comparison to weights).” 

“…The use of the sa me display for the indications of quantities at  
metering conditions and converted indications is permitted provided 
that the nature of the displayed quantity is clear…” 

 

 

 

 

 

 

 

General requirement f or price indications.  

Cover ed 

10.3 In the case of  hard copy  the print or 
record shall also be easily  legible and 
non-erasable. 

2.2 

2.2.2 

 

 

 

 

3.4.2 

3.4.3 

Printing and memory  dev ices are considered in OI ML R 117-1 as 
anci llary  dev ices. 

“When t hese ancillary devices are mandat ory in appl ication of this 
Reco mmendation or of a national or international regulation, they are 
considered as integral parts of the measuring syste m, they are subject 
to control, and they shall meet the requirements of this 
Reco mmendation.” 
 
 
 

 
 
 
 

“Stored data may be deleted if either: 

Cover ed 
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3.5.3 

 

3.5.4 

3.5.5 

• the transaction is settled; or 
• these data are printed by a printing device subject to legal 

control.” 

 
“Memorization shall be such t hat it is impossible in normal use to 

modify stored values.” 

10.4 A measuring instrument f or direct sales 
trading transactions shal l be des igned to 
present the measurement result to bot h 
parties in the transaction when inst alled 

as intended.  

 

 

 

When critical in case of direct sales, any 
ticket prov ided t o the consumer by  an 
anci llary  dev ice not complying with t he 
appropriat e requirements of  this Directive 
shal l bear an appropriat e restr ictive 
information. 

T.d. 2 

B. T.d.2 

5.1 

5.2 

5.5 

5.10 

2.2.3 

5.9 

Measuring systems are equipped with an indicating device. As far as 
f uel dispensers and measuring systems on road tankers are 
concerned by  direct sales, the indicating device is readable by  both 
parties. 

 

 

 

 

“…Printing devices may only be excluded from control if such a 
legend is present on each print-out intended for the customer. 
However, such a legend needs only be present on printouts truly 
intended for the custo mer (and not in all cases where the custo mer 
can have access t o these print outs).” 

Cover ed 

10.5 Whether or not a measuring instrument 
intended f or util ity  measurement purposes 

can be remotely  read it shall in any case 
be f itted with a metrologically  controlled 
display accessible without tools to the 
customer. The reading of  this display  is 
the measurement result that serves as the 
basis for the price to pay . 

 
 

Not relevant 
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11 Further processing of  data to conclude the 

trading transaction 

   

11.1 A measuring instrument other than a util ity  
measuring instrument shall record by  a 
durable means the measurement result 
accompanied by  inf ormation to identif y the 
particular transaction, when: 
- the measurement is non-repeat able 

- the measuring instrument is normal ly  
intended f or use in the absence of  one of  
the trading parties. 

T.a. 6 

T.s.4. 2 

T.s.5 

3.5 

5.10. 1.7 

5.10. 3.1 

5.11 

5.12 

 Cover ed 

11.2 Additionally, a durable proof  of  the 
measurement result and the information 
to identif y  the transaction shal l be 
available on request at the time the 
measurement is concluded. 

3.5 

5.10. 2 

5.10. 3 

5.11 

5.12 

 Cover ed 

12 Conf ormity evaluation 

A measuring instrument shall be designed 
so as to allow ready evaluation of  its 

conf ormity  wit h the appropriat e 
requirements of  this Directive. 

 No equivalent specif ic requirement but an instrument in conformity  

with the OIML Recommendation al lows its ready evaluation. 

 
 

Cover ed 
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ANNEX MI-005 

 

The relevant essential requirements of  
Annex I, the specif ic requirements of  this 
Annex and the conformity  assessment 
procedures listed in this Annex, apply  to 
measuring systems intended f or the 
continuous and dynamic measurement of  
quantities (volumes or masses) of  liquids 

other than water. If appropriat e, the terms 
"volume, and L" in this Annex can be read 
as: "mass and kg". 

1.1 

2.9.1 

 Cover ed 
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D
efin

itio
n
s 

Meter 
 
 
 
Calculat or 

 
 
Associated measuring instrument 
 
 
 

Conversion device 
 
Base conditions 
 
Measuring system 
 
 
 

Fuel dispenser 
 
Self -serv ice arrangement 
 
Self -serv ice dev ice 
 

Minimum measured quantity  (MMQ) 
 

Direct indication 
 
Interruptible/non-interruptible 
 
Flowrate range 

 
T.m. 1 
T.m. 3 

 
T.c.1 

T.m. 3 
 

T.a. 7 
T.a. 8 
T.a. 9 

T.c.4 

T.c.3. 1 

 
T.m. 2 
T.a. 2 
T.a. 6 

 

T.f.4 
 

T.s.1 
 

T.s.2 
 

T.q.1.3 
 
 

 
T.i.4 

 
T.c.3. 3 
2.3.1 

2.3.3. 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

No definition in OI ML R 117-1 

Cover ed, except for 

direct indication 
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1 Rated operating conditions 

The manufacturer shall specif y the rated 
operating conditions f or the instrument, in 
particular; 

2.3.1 

6.1.2. 2 

B.2.3. 1 

 Cover ed 

1.1 
The f lowrate range 
 
The f lowrate range is subject to the 
f ollowing conditions: 
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(i) the flowrate range of a measuring 
system shall be within the flowrat e range 
of  each of  its elements, in particular the 
meter 

 
(ii) meter and measuring system: 

 
Table 1 

Specif ic 
measuring 

sy stem 
 

Characteristi
cs of liquid 

Minimum 
Ratio of 
Qmax:Qmin 

 
Not liquefied 

gases 
 

Liquef ied 
gases 

 

Fuel 
dispensers 

 
10:1 5:1 

 

Measuring 
sy stem 

 

Cryogenic 
liquids 

 

5:1 
 

Measuring 
sy stems on 
pipeline and 
sy stems for 

loading 
ships 

 

All liquids 
 

Suitable f or 
use 

 

All other 
measuring 
sy stems 

 

All liquids 
 

4:1 
 

 
 

 

2.3.3. 1 

 

 

 

2.3.3. 3 

 

 

 

 

 

 

 

OI ML R 117-1 allows smaller ratios f or measuring systems other t han 
f uel dispensers (f or liquef ied gases or not) and f or blending 

dispensers (5.9. 1).. 

Cryogenic liquids are not addressed in OI ML R 117-1. 

Cover ed, except for 

ratios smaller than 4:1 
for measuring 
systems 
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1.2 The properties of  the liquid t o be 

measured by  the instrument specif ying 
the name or type of the liquid or its 

relevant charact eristics, f or example: 

� Temperature range; 

� Pressure range; 

� Dens ity range; 

� Viscosity  range. 

1.2 

2.3.1 

3.1.1. 1 

 
Cover ed 

1.3 
The nominal value of  the AC voltage 
supply and/ or limits of  the DC voltage 
supply. 

2.3.1  Cover ed 

1.4 
The base conditions f or converted values. 

Note: Paragraph 1.4 is wit hout prejudice 
to the Member States' obligations to 
require use of  a temperature of either 
15ºC in accordance with Artic le 3(1) of  
Council D irective 92/81/EEC of 19 
October 1992 on t he harmonisation of  the 
structures of  excise duties on mineral oils 
1 or, f or heavy f uel oils, LPG and 

methane, another temperature pursuant 
to Article 3(2) of  that Directive. 

 

 

 

T.c.3. 1 

2.19. 4 

 
Cover ed 
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2 Accuracy  classif ication and maximum 

permissible error (MPEs) 

  

 

2.1 For quantities equal to or great er than 2 
litres the MPE on indication is: 

Table 2 

 Accurac y class 

 

 0,3 

 

0,5 

 

1 

 

1,5 

 

2,5 

 

Measuring 
systems  

(A) 

 

0,3 % 

 

0,5 % 

 

1,0 % 

 

1,5 % 

 

2,5 % 

 

Meters (B) 

 

0,2 % 0,3 % 

 

0,6 % 

 

1,0 % 

 

1,5 % 

 
 

2.5.1 OI ML R 117-1 does not specif y any accuracy  class 2,5. 

 
OI ML R 117-1 does not require that the meter is evaluated separately  
in the case of  a global type examination of  a measuring system. 

 

Cover ed provided the 
meter is also 
evaluated separately 
from the rest of the 
measuring 
instrument. 
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2.2 
For quantities less than t wo litres the MPE 
on 
indications is: 

Table 3 

Measured volume V 

 

MPE 

 

V < 0,1 L 

 

4 x value in Table 2, 
applied to 0,1 L 

 

0,1 L ≤ V < 0,2 L 

 

4 x value in Table 2 

 

0,2 L ≤ V < 0,4 L 

 

2 x value in Table 2, 
applied to 0,4 L 

 

0,4 L ≤ V < 1 L 

 

2 x value in Table 2 

 

1 L ≤ V < 2 L 

 

Value in Table 2, 
applied to 2 L 

 

 
 

2.5.2 
 

Cover ed 

2.3 
However, no matter what the measured 
quantity may  be, the magnitude of  the 
MPE is given by  the greater of  the 
f ollowing t wo values: 

� the absolute value of  the MPE 
given in Table 2 or Table 3, 

� the absolute value of  the MPE for 

the minimum measured quantity 
(Emin). 

2.5.3 
 

Cover ed 
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2.4.1 
For minimum measured quantities greater 
than or equal to 2 litres the f ollowing 
conditions apply : 
Condition 1 
Emin shall fulf il the condition: Emin ≥ 2R, 

where R is the smallest scale interval of 
the indication dev ice. 
Condition 2 
Emin is given by the f ormula: Emin = (2 
MMQ) x (A/ 100), where: 

� MMQ is t he minimum measured 

quantity , 
� A is the numerical value specif ied 

in line A of Table 2. 

2.5.3 
 

Cover ed 

2.4.2 
For minimum measured quantities of  less 
than t wo litres, the above mentioned 

condition 1 applies and Emin is twice the 
value specif ied in Table 3, and 
related to line A of  Table 2. 

2.5.3 
 

Cover ed 

2.5 
Convert ed indication 
In the case of  a converted indication the 
MPEs are as in line A of  Table 2. 

2.5.1 
 

Cover ed 
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2.6 (a) 

and 2.6 
(b) 

Conversion devices 
 
MPEs on convert ed indications due to a 
conversion device are equal t o + (A - B), 
A and B being the values specified 

in Table 2. 
 
Parts of  conversion devices that can be 
tested separately  
 
(a) Calculat or 

 
MPEs on quantities of  liquid indications 
applicable to calculation, positive or 
negative, are equal to one-tenth of  the 
MPEs as def ined in line A of  Table 2. 
 
(b) Associated measuring instruments 
Associated measuring instruments shall 

have an accuracy  at least as good as the 
values in Table 4: 
Table 4 

 

Accuracy class of the measuring system 

 

Maximum 
permissibl
e errors 

(MPE), 

and 
Significant 

faults, on 

measuring
: 

 

0,3 

 
0,5 

 
1,0 

 
1,5 

 
2,5 

 

Temperat

ure 

 

± 0,30 
°C 

 

± 0,50 °C 

 
±  1 °C 

 

Pressure 

 
Less than 1 MPa: ± 50 kPa 
Between 1 MPa and 4 MPa: ± 5 % 

More than 4 MPa: ± 200 kPa 
Density 

(mass to 

volume 
conversion

) 

 

± 1,0 kg/m3 

 
± 2,0 kg/m3 

 
± 5,0 

kg/m
3
 

 

 
 
 

 
 
 
 

 

 
 
 
 
 
 

 
 

2.5.1 
2.7.1 

 
2.8 

 
 

 
2.7.2. 2.1 
2.7.2. 1.2 

 

 
 

Cover ed except for 
cryogenic liquids 
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These values apply to the indication of  the 
characteristic quantities of  the liquid 
displayed by  the conversion device.  

 
 

 

2.6 (c) 
(c) Accuracy  f or calculating f unction 
The MPE for the calculation of  each 
characteristic quantity  of  the liquid, 
positive or negative, is equal to t wo f if ths 

of  the value f ixed in (b). 

2.7.2. 1.2 
Values def ined in Table 4.1 are great er than those specif ied in the 
MID since a quadratic sum has been considered to def ine the relevant 
MPEs. 
For cryogenic liquids, values are equal to 0,25 % of  the calculat ed 

quantity. 

Cover ed, except for 
quadratic addition of 

partial MPE’ s; not 
covered for cryogenic 
liquids 

2.7 
The requirement (a) in paragraph 2.6 
applies to any  calculation, not only  
conversion. 

2.8 
 

Cover ed 

2.8 
The measuring system shall not exploit 
the MPEs or systematically f avour any  
party . 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 

Applicable from 1 
June 2011, not 
covered. 
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3 Permissible ef fect of  disturbances  
 

 

3.1 
The effect of an electromagnetic 

disturbance on a measuring 
system shall be one of  the f ollowing; 

� the change in the measurement 
result is not greater than the 
critical change value as defined in 
paragraph 3.2, or 

� the indication of  the measurement 
result shows a momentary  

variation that cannot be 
interpreted, memorised or 
transmitted as a measuring result. 
Furthermore, in the case of an 
interruptible system, this can also 
mean the impossibil ity  to perf orm 
any measurement, or 

� the change in the measurement 

result is great er than the critical 
change value, in which case the 
measuring system shall permit 
the retrieval of  the measuring 
result just bef ore the critical 
change value occurred and cut of f 

the f low. 

 

T.f.1 

 

 

4.3.1 

 

 

 

4.1.1. 1 

4.1.1. 2 

4.1.5 

 
Cover ed 

3.2 The critical change value is the greater of  
MPE/5 f or a particular measured quantity  
or Emin. 

2.5.4 
 

Cover ed 
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4 Durability 

Af ter an appropriate test, taking into 
account the period of  time estimat ed by 
the manuf acturer, has been perf ormed, 
the f ollowing criterion shall be satisfied: 
 

The variation of  the measurement result 
af ter the durabil ity  test, when compared 
with the initial measurement result, shall 
not exceed the value f or met ers specif ied 

in line B of table 2. 

 

T.e. 3 

A.7 

3.1.2. 3 

 
Cover ed 

5 Suitability  
 

 

5.1 
For any measured quantity relating to the 
same measurement, the indications 
prov ided by various devices shal l not 
deviate one f rom another by  more than 
one scale int erval where dev ices have the 

same scale interval. In the case where the 
devices have diff erent scale intervals, the 
deviation shall not be more t han that 
of  the greatest scale interval. 
 

However, in the case of  a self -serv ice 

arrangement the scale intervals of  the 
main indicating device on the measuring 
system and the scale int ervals of  the 
self serv ice device shall be the same and 
results of  measurement shall not dev iate 
one f rom another. 

2.9.4 

 

 

 

 

5.10. 1.3 

 
Cover ed 
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5.2 It shall not be possible to divert the 

measured quantity  in normal conditions of  
use unless it is readily  apparent. 

2.16 

2.17. 2 

5.1.7 

5.5.5 

5.9.2 

 
2.16 and 2.17. 2 are general requirements. 
 
Sections 5.1.7, 5. 5.5 and 5.9. 2 are specif ic requirements f or f uel 
dispensers, LPG dispensers and blend dispensers. 

Cover ed 
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5.3 
Any  percentage of  air or gas not easi ly  
detect able in the l iquid shall not lead to a 
variation of error greater than: 

� 0,5% for liquids other than 
potable liquids and f or liquids of a 

v iscosity  not exceeding 1 mPa.s, 
or 

� 1% f or potable l iquids and for 
liquids of  a v iscosity  exceeding 1 
mPa.s. 

 

However, the al lowed variation shall never 
be smaller than 1% of  MMQ. This value 
applies in the case of  air or gas pockets. 

 

 

 

 

 

 

 

 

 

 

 

2.10. 1 
 

Cover ed 
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5.4 Instruments f or direct sales  
 

 

5.4.1 A measuring system f or direct sales shall 
be provided with means f or resetting the 
display to zero. 

 

 

It shall not be possible to divert the 
measured quantity . 

 

3.2.4. 5 
 

5.1.5 
 

5.2.7 
 

5.5.1 
 

2.16. 1 

5.1.7 

5.5.5 

5.9.2 

5.1.9 

 

 

General requirement. 
 

For f uel dispensers (other than LPG). 
 
For measuring systems on road tankers. 
 
For LPG dispensers.  
 

Section 2.16.1 def ines general requirements. Specific requirements 
are defined in 5.1. 7, 5.5.5 and 5. 9.2 f or f uel dispensers, LPG 
dispensers and blend dispensers. 
 
OI ML R 117-1 al lows diversion of  f low if readily  apparent even in case 
of  measuring systems for direct sales. 
 
 

 

Cover ed, except in 
case of a diversion 
readily appar ent 

5.4.2 The display of  the quantity  on which the 

transaction is based shall be permanent 
until all parties in t he transaction have 
accepted the measurement result. 

3.2.3 
 

3.3.3 

 
5.10. 1.7 

 
 

5.10.2.1.1 
5.10.2.1.3 

 
5.10.3.1.1 

 
5.11 

 

First sent ence. 
 
 

 
General requirements for self -serv ice arrangements f or fuel 
dispensers. 
 
Attended post-payment. 
 

 
Unattended serv ice mode. 
 
Other self -service arrangements 

Cover ed 
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5.4.3 Measuring systems f or direct sales shall 

be interruptible. 

4.1.2 
 

5.1.10 
 

5.5.1 

 
5.9.1 

 

“…However, measuring systems f or direct selling to t he public shall be 
interruptible.” 

Cover ed 

5.4.4 Any  percentage of  air or gas in the liquid 
shal l not lead to a variation of  error 
greater than the values specif ied in 
paragraph 5.3. 

2.10 
 

5.1.2 
5.1.3 
5.1.4 

 

5.2.3 
5.2.8 

 
5.9.1 

General requirements. 
 
Specif ic requirements for f uel dispensers. 
 
 
 

Specif ic requirements for measuring systems on road tankers. 
 

 
Specif ic requirements for blend dispensers. 

Cover ed 

5.5 Fuel dispensers  
 

 

5.5.1 Displays on f uel dispensers shall not be 
capable of  being reset to zero during a 
measurement. 

3.2.4. 2 

3.3.3 

 Cover ed 

5.5.2 The start of  a new measurement shall be 
inhibit ed until the display  has been reset 

to zero. 

5.1.7 
 

5.5.5 
 

5.9.1 

For f uel dispensers. 
 
For LPG dispensers. 
 

For blend dispensers. 

Cover ed 
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5.5.3 
Where a measuring system is fitted wit h a 
price display , the diff erence between the 
indicated price and the price calculated 
f rom the unit price and t he indicated 
quantity  shall not exceed the price 

corresponding to Emin. 
 

However this dif f erence need not be less 
than t he smallest monet ary value. 

T.d.1.2 

3.3.7 

 
Cover ed 

6 Power supply failure 

A measuring system shall eit her be 
prov ided with an emergency  power supply  
device that will saf eguard all measuring 
f unctions during the f ailure of  the main 
power supply  dev ice or be equipped with 
means to save and display  the data 
present in order to permit the conc lusion 
of  the transaction in progress and with 

means to stop the flow at the moment of  
the f ailure of  the main power supply 
device. 

 

 

 

 

4.2 
 

Cover ed 
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7 Putting into use 

Table 5 

Class 

 

Type of measuring system 

 

0,3 

 
Measuring systems on pipelines 

0,5 

 

All measuring systems, if not  
differentl y stated elsewhere in this 
Table, in particular: 

- fuel dispensers (not  for  
liquefied gases), 

- meas uring systems on road 
tankers for liquids of low 
viscosity (< 20 mPa·s), 

- meas uring systems for  
(un)loading ships and rail and 
road tankers

(1)
 

- meas uring systems for milk 
- meas uring systems for  

refuelling aircraft  
1,0 

 

Measuring systems for liquefied 
gases under pressure measured at  
a temperature equal to or above –
 10 °C  
 
Measuring systems normally in  
class 0,3 and 0,5 but used for  
liquids  
- whos e temperature is less 

than – 10 °C or greater than 
50 °C 

- whos e dynamic viscosity is 
higher than 1000 mPa·s 

- whos e maximum volumetric 

flowrate is not higher than 20 
L/h  

 

 

 

 

 

 

2.4 

2.5.5 

Class 2, 5 is not in the scope of  OI ML R 117-1. 
 

Cover ed 
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1,5 Measuring systems f or 

liquef ied carbon dioxide  

 
Measuring systems f or 
liquef ied gases under pressure 
measured at a temperature 
below – 10 °C (other than 
cry ogenic liquids) 

2,5 

 

Measuring systems f or 

cry ogenic liquids (temperature 
below – 153  °C) 

 

(1) However, Member Stat es may  require 
measuring systems of  accuracy class 0,3 
or 0, 5 when used for the levy ing of  duties 
on mineral oils when (un)loading ships 
and rail and road tankers. 

Note: However, the manuf acturer may  
specif y a better accuracy  f or a certain 
type of measuring system 

 

 

 

 

 

 

 
 
 
 
 

 
 
 
 
 
 

 
“A better accuracy for cert ain types of measuring system may be 
specified”. 
This may  be spec ified eit her by the manuf acturer when apply ing f or 
type approval or by the national/regional regulation. 

 

8 Units of measurement 

 
The metered quantity  shall be displayed in 
millil itres, cubic centimetres, litres, cubic 
metres, grams, kilograms or tonnes. 

2.9.1 
 

Cover ed 

 


