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                             The Minister for Economic Development
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The Minister for Economic Development

DIRECTIVE BY THE MINISTER OF ECONOMIC DEVELOPMENT CONCERNING THE ADOPTION, PURSUANT TO ARTICLE 3(4), OF THE DECREE NO 93 OF 21 APRIL 2017 OF THE MINISTER OF ECONOMIC DEVELOPMENT, OF TECHNICAL DATA SHEETS FOR THE PERIODIC INSPECTION OF IN-SERVICE MEASURING INSTRUMENTS USED FOR LEGAL MEASURING PURPOSES.
HAVING REGARD TO Article 117(2)(r) of the Constitution; 
HAVING REGARD TO the consolidating act of the laws on weights and measures approved by Royal Decree No 7088 of 23 August 1890, as amended; 
HAVING REGARD TO the regulation on the manufacture of weights, measures, and instruments for weighing and measuring, approved by Royal Decree No 226 of 12 June 1902, as amended; 
HAVING REGARD TO the metric service regulation approved by Royal Decree No 242 of 31 January 1909, as amended; 
HAVING REGARD TO Presidential Decree No 798 of 12 August 1982 laying down the “Implementation of Council Directive 71/316/EEC relating to common provisions for both measuring instruments and methods of metrological control” as amended;
HAVING REGARD TO Legislative Decree No 517 of 29 December 1992, as amended by Legislative Decree No 83 of 19 May 2016 laying down the “Implementation of Directive 2014/31/EU on the harmonisation of the laws of the Member States relating to the making available on the market of non-automatic weighing instruments”; 
HAVING REGARD TO Law No 77 of 25 March 1997, laying down "Provisions on Commerce and Chambers of Commerce" and, in particular, Article 3(4), which delegates the regulations governing periodic inspection to the public administration, providing that amendments and supplements to the above-mentioned regulations shall be adopted by decree of the Minister for Industry, Commerce and Crafts, in accordance with the criteria laid down in the same paragraph;
HAVING REGARD TO Legislative Decree No 112 of 31 March 1998, concerning the “Conferral of administrative functions and tasks of the State to regions and local authorities, to implement Chapter I of Law No 59 of 15 March 1997” and, in particular, Articles 20 and 50 thereof, concerning the attribution of functions of provincial metric offices to the Chambers of Commerce, Industry, Crafts and Agriculture, and Article 47(2), which retains the administrative functions concerning the definition, within the limits of European Union legislation, of uniform technical standards and quality standards for products and services for the State; 
HAVING REGARD TO the Prime Minister’s Decree of 6 July 1999, containing "Identification of the assets and resources of provincial metric offices to be transferred to the chambers of commerce"
HAVING REGARD TO Legislative Decree No 300 of 30 July 1999 reforming government organisation in accordance with Article 11 of Law No 59 of 15 March 1997, as subsequently amended, and in particular Article 29(2) on the Ministry of Economic Development’s right to use the offices of the chambers of commerce; 
HAVING REGARD TO Legislative Decree No 256 of 5 September 2000, laying down “Rules implementing the special status of the Friuli-Venezia Giulia Region concerning the transfer to the chambers of commerce of the functions and tasks of provincial metric offices”;  
HAVING REGARD TO Legislative Decree No 113 of 1 March 2001, laying down the rules for the implementation of the special statute of the Trentino-Alto Adige region concerning, inter alia, the transfer to the chambers of commerce of the functions and duties of the provincial metric offices; 
HAVING REGARD TO Legislative Decree No 143 of 16 March 2001, laying down "Rules implementing the special status of the Sicilian Region concerning the transfer to the chambers of commerce of the functions and tasks of the metric provincial offices"; 
HAVING REGARD TO Regional Law No 7 of 20 May 2002, laying down the "Reorganisation of the chamber services of Valle d’Aosta" and establishing the Valle d’Aosta Chamber for Businesses and Trades — Chambre valdôtaine des entreprises et des activités libérales; 
HAVING REGARD TO Legislative Decree No 167 of 23 May 2003, laying down "Rules implementing the special status of the Region of Sardinia for the transfer to the chambers of commerce of the functions and tasks of the provincial metric offices and provincial offices of industry, commerce, and crafts"; 
HAVING REGARD TO Legislative Decree No 22 of 2 February 2007, as amended by Legislative Decree No 84 of 19 May 2016, laying down the “Implementation of Directive 2014/32/EU on the harmonisation of the laws of the Member States relating to the making available on the market of measuring instruments, as amended by Directive (EU) 2015/13” and in particular Article 19(2) thereof, according to which the Minister for Economic Development shall lay down, by one or more decrees, the criteria for carrying out subsequent metrological checks on measuring instruments regulated by the aforementioned Legislative Decree; 
HAVING REGARD TO the Interministerial Decree of 22 December 2009, published in the Official Gazette of the Italian Republic No 20 of 26 January 2010, which designates the Italian national body authorised to carry out accreditation activities pursuant to Article 4 of Law No 99 of 23 July 2009; 
HAVING REGARD TO Legislative Decree No 23 of 15 February 2010 laying down “Reform of the rules pertaining to the chambers of commerce, industry, crafts and agriculture, pursuant to Article 53 of Law No 99 of 23 July 2009” and in particular Article 1(2), which replaces Article 2 of Law No 580 of 29 December 1993;
HAVING REGARD TO Decree No 93 of 21 April 2017, published in the Official Gazette of the Italian Republic No 141 of 20 June 2017, laying down “Regulation laying down the rules implementing regulations on the checks of measuring instruments in service and the supervision of measuring instruments in compliance with national and European legislation” and in particular Article 3(4), which cites “Also in order to standardise the technical procedures to be followed in the checks throughout the national territory and to specify more precisely the requirements already contained in these regulations, the Ministry of Economic Development may also define appropriate directives, including by referring to specific technical standards”;
HAVING REGARD TO Ministerial Decree No 176 of 6 December 2019, published in the Official Gazette of the Italian Republic No 40, of 18 February 2020, “Regulation amending Decree No 93 of 21 April 2017, concerning the rules implementing regulations on the checks of in-service measuring instruments and the supervision of measuring instruments in compliance with national and European legislation”; 
HAVING REGARD TO Recommendation OIML R 117:2019, Dynamic Measuring Systems for Liquids Other than Water;
HAVING REGARD TO Recommendation OIML R 139:2018, Compressed Gaseous Fuel Measuring Systems for Vehicles;
HAVING CARRIED OUT the information procedure laid down in Directive (EU) 2015/1535; 
Hereby adopts
the following Directive
Article 1
Purpose and scope
1. This Directive shall apply to the periodic inspection of the following in-service measuring instruments used for legal measuring purposes:
a) systems for the continuous and dynamic measurement of quantities of liquids other than water mounted on tankers (except liquefied gases and cryogenic liquids);
b) systems for the continuous and dynamic measurement of quantities of liquids other than water of the liquefied gas type mounted on tankers (LPG).
Article 2
Periodic inspection procedures
1. The procedures to be followed in the periodic inspection of measuring instruments referred to in Article 1 above are described in the following sheets attached to this Directive:
· Sheet L: Systems for the continuous and dynamic measurement of quantities of liquids other than water mounted on tankers (except liquefied gases and cryogenic liquids);
· Sheet M: Systems for the continuous and dynamic measurement of quantities of liquids other than water of the liquefied gas type mounted on tankers (LPG).
2. The bodies carrying out the periodic inspection of the instruments listed in Article 1 shall adapt their verification procedures within 9 months of the date of publication of this Directive. 
Article 3
Publication
1. This Directive will be transmitted to the Court of Auditors for registration and published on the institutional website of the Ministry of Economic Development, pursuant to Article 32(1) of Law No 69 of 18 June 2009.
Date,

THE MINISTER
OF ECONOMIC DEVELOPMENT


ANNEX (ARTICLE 2(1)) — SHEETS FOR PERIODIC INSPECTION PROCEDURES
SHEET L: Systems for the continuous and dynamic measurement of quantities of liquids other than water mounted on tankers (except liquefied gases and cryogenic liquids)

1 – PURPOSE AND SCOPE 
Procedure for the periodic inspection of systems for the continuous and dynamic measurement of quantities of liquids other than water mounted on tankers (except liquefied gases and cryogenic liquids), complying with national and European legislation, of the following types:
●	 liquid hydrocarbons at atmospheric pressure with dynamic viscosity ≤ 20 mPa⋅s
●	 other products other than water and food liquids, which are liquid under normal thermodynamic pressure and temperature conditions with dynamic viscosity ≤ 20 mPa⋅s
This procedure shall apply to measuring systems installed on tankers equipped with meters:
●	 activated by a pump powered by the vehicle engine
●	 operating due to the fluid motion to be measured generated by gravity force.

2 - TERMS AND DEFINITIONS
2.1 In addition to the definitions referred to in Article 2 of Decree No 93 of 21 April 2017, as amended by Decree No 176 of 6 December 2019 (hereinafter the Decree), the following definitions shall apply:
a)	Meter: an instrument designed to continuously measure, store, and display, under metering conditions, the quantity of liquid flowing through a measuring transducer in a closed and fully loaded conduit;
b)	Measuring system: a system that includes the meter itself and all devices required to ensure correct measurement or facilitate measurement operations;
h)	QMM: Minimum Measurable Quantity, the smallest quantity for which measurement is metrologically acceptable;
i)	Maximum Permissible Error (MPE): the maximum value of measurement error, in relation to a known reference value, permitted by technical specifications or regulations established for a measurement, measuring instrument, or measuring system;
L)	Working measurement standard (working standard): a sample object or system used to verify a measuring instrument or measuring system; 
m)	Master Meter: flow rate measurement instrument used as a working standard;

3 – INSPECTION METHODS
3.1 Inspection methods - The methods for the periodic inspection of systems for the continuous and dynamic measurement of quantities of liquid other than water mounted on tankers are as follows:
a) “Volumetric” method, for comparison with working standards used for the special capacity measurements for checking volumetric meters (standard vessel); 
b) Master meter method, for comparison with the master meter working standard;
c) “Gravimetric” method, for comparison with a working standard for non-automatic weighing instruments;
d) Additional equivalent methods: additional control methods are permitted, the appropriateness and equivalence of which shall be demonstrated by the body.

4 — WORKING STANDARDS
4.1 The working standards used to carry out periodic inspections shall comply with the requirements of paragraphs 1.2 and 1.3 of Appendix II to the Decree.
The condition provided for in point 1.2 of Appendix II to the Decree shall also be deemed to be fulfilled when the working standard meets the following requirement:
the sum of the absolute value of the measurement error and the uncertainty of the measurement related to calibration operations shall not exceed 1/3 of the maximum permissible error (MPE), or 
(|E|+U) ≤ 1/3 MPE,
By way of derogation from point 1.3 of Annex II of the Decree, working samples of the special capacity measures type used for the volumetric method may be calibrated internally by the inspection body, provided that they have appropriate procedures and reference samples calibrated in accordance with point 1.3 of Annex II of the Decree and at the intervals referred to in Annex 4 of the Decree.
The auxiliary working standards used to measure temperature and density in carrying out periodic verifications, in addition to the requirements in point 1.3 of Annex II of the Decree, shall comply with the requirements set out in the following table (Table 1):
Table 1
	Working samples to measure the temperature
	Working samples to measure density 

	(|E|+U) ≤ 0.3 °C
	(|E|+U) ≤ 0.5 kg/m3



4.2 Samples used with the “Volumetric” method (volume sample measurements)
The working samples used for the periodic inspection of systems for the continuous and dynamic measurement of quantities of liquids other than water mounted on tankers with the volumetric method shall be adequate to contain the volume delivered by the measuring system at the maximum effective flow rate under the conditions of use in a time of not less than 1 minute.
In the case of internal calibration of the sample volume measurements, the corresponding procedure shall not provide for more than ten transfers.

4.3 Samples and equipment used in the “Master Meter” method
4.3.1 Master meter check instruments used for the periodic inspection of systems for the continuous and dynamic measurement of quantities of liquid other than water mounted on tankers shall comply with the error and uncertainty conditions set out in paragraph 4.1 above, in addition to the following requirements:
● a resolution at least equal to that of the measuring system to be periodically inspected;
● working characteristics as resulting from the calibration certificate, in terms of minimum flow rate, maximum flow rate, maximum working pressure, operating temperature range and appropriateness to the type of liquids to be measured, which include those of the measuring systems to be subject to periodic inspection.
The calibration of the master meter is carried out in volume with the product that is intended to be measured and under the same operating conditions. Calibration with water or other fluid or under conditions other than the operating conditions shall be permitted if the characteristics of the instrument make it possible to obtain (by applying any additional corrections provided by calibration certificates or additional documentation provided by the manufacturer) the performance suitable for the required requirements.
The master meter must also be calibrated for a flow rate range that includes those to be performed during the test.
4.3.2 Thermometer (see Table 1): thermometers used in periodic inspections shall have a measuring range that includes the temperature range expected under nominal operating conditions for the instrument being checked. Digital thermometers shall have units of ≤ 0.2 °C.
4.3.3 Density meter (see Table 1): density meters used in periodic inspections shall have a measuring range that includes the density range of the liquid that the instrument being checked is intended to measure. Density meters shall have units of minimum size of 1 kg/m3.

4.4 Gravimetric method – Samples and equipment used in the “Gravimetric” method:
4.4.1. Non-automatic weighing instrument 
The scale used for a direct reading shall comply with the acceptance criteria in point 4.1. 
4.4.2. Mass samples; 
4.4.3 Tank designed to contain the volume delivered by the measuring system at the maximum effective flow rate under the conditions of use in a time not less than 1 minute.
4.4.4 Thermometer (see Table 1): thermometers used in periodic inspections shall have a measuring range that includes the temperature range foreseen under the nominal operating conditions of the instrument being checked. Digital thermometers shall have units of at least 0.2 °C.
4.4.5 Density meter (see Table 1): Density meters used in periodic inspections shall have a measuring range that includes the density range of the liquid that the instrument being checked is intended to measure. Density meters shall have units of minimum size of 1 kg/m3.

5  - PROCEDURES FOR PERIODIC INSPECTION
5.1 The body carrying out the periodic inspection shall, if it intends to make the prior notification, send this communication to the chamber of commerce where the owner of the instrument is located and to the chamber responsible for the place where the periodic inspection is carried out.
The authority’s representative shall carry out all the checks and tests provided for in the following points and shall complete, in addition to the metrological logbook, the check-list set out in Appendix A to this document.
5.2 The original of the check-list, containing at least the minimum information set out in Annex A referred to in point 1 above, shall be kept by the body together with the software or spreadsheet implemented for the purposes of the verification and control operations containing the results of that calculation. A copy of the check-list shall be sent by the body, via the telematic system, together with the communication of the results of periodic inspection, to the chamber of commerce responsible for the territory within 10 working days of the inspection itself; a further copy of this list shall be made available to the supervisory authorities by the owner of the instrument.

5.3 Periodic inspections shall include:
5.3.1 Visual inspection, with a view to verifying the presence and integrity of stamps and/or markings certifying the initial national or EC certification or CE marking and supplementary metrological marking (M), regulatory markings, presence and integrity of seals or other protective elements, including electronic components, as provided for in the approval documents. 
5.3.1.1 For the purpose of visual inspection, in the event that it is impossible for the authority to obtain a copy of the certificate of approval for the instrument, the authority may, under its own responsibility, carry out the periodic inspection itself.
5.3.2 Documentation checks: 
-	check for the presence of a metrological logbook, if already issued; 
-	check that, in the event of a repair to the instrument that involves the removal of a protective element or replacement of a component bound by protection seals, the replacement is recorded in the metrological logbook, including the description of the repair made and the seals applied. In the event that the instrument has no metrological logbook, the authority shall verify that the repairer’s declaration is present, pursuant to Article 7(3) and (4) of the Decree, and record it in a metrological logbook.
5.3.3 Execution of metrological tests to verify the correct functioning of the instrument, as described in point 5.4.
5.4 Test details 
Preliminary operations
If the tests are carried out with working samples for mass and volume quantities, the following requirements shall be met:
a) the positioning is such as to minimise possible environmental effects (e.g. avoid direct exposure to sunlight, shortest possible circuit connections, etc.);
b) sealing of the hydraulic circuit;
c) the sample is adequately levelled for reading operations;
d) before delivery, wetting must be carried out with the consequent dripping of the measurement for time indicated in the certificate/calibration ratio;
e) before delivery, the product should be delivered for a period of not less than 1 minute in order to achieve the thermal balance between the working sample or tank and the instrument being checked;

5.4.1 Inspection of compliance with the maximum permissible error (MPE) in the measuring system’s range of operation.
Such inspection shall be carried out by means of three successive dispensed quantities in the manner described below, ensuring that for each quantity dispensed, the measured error does not exceed the MPE of ± 0.5 %:
│E│ ≤  MPE.
The tests shall be carried out with a test liquid compliant with the metrological inscriptions on the plate.
5.4.1.1 Test performed using the volumetric method
The volumetric test shall be carried out by means of three separate deliveries corresponding to the minimum, maximum achievable, and operating flow rate of the measuring system.
For each delivery, the error is calculated as follows:  
E = E’ + Eα + Eβ
where: 
E’ = 100 (Vm – Vref) / Vref
Eα = 100 α (tc – tm)  - Correction for the test liquid temperature
Eβ = 100 β (tref — tc) — Correction for the difference between the test temperature and the working sample calibration temperature
Vm = volume indicated by the meter 
Vref = volume read on the working sample
tc = average liquid temperature in working measurement
tm = average temperature of liquid passing through the meter
tref = reference temperature to which the working measurement is calibrated
α = cubic expansion coefficient of the test liquid, the values of which can be found in the relevant ASTM tables, with the values for the most commonly used liquids calculated for temperature values between 10 and 45 °C: 
   - gasoline: 1.22 x 10-3 °C-1
   - diesel (oil): 0.85 x 10-3 °C-1
β = cubic expansion coefficient of the working measurement
Other formulae may be used to calculate the error, provided that the body demonstrates that the findings are equivalent to those indicated above.

5.4.1.2 Test performed with the Master Meter Method
The zero of the Master Meter occurs at zero flow rate; if necessary, zero is adjusted.
The master meter test shall be carried out using three separate deliveries corresponding to:
a)	a delivery at a flow rate close to, but not less than, the minimum Qmin reported in the instrument metrological inscriptions.
The amount delivered is not less than the following values:
· a quantity of liquid equal to 2 times the MMQ (= minimum measurable quantity);
· the amount of liquid delivered in 1 minute at Qmin;
b)	two deliveries, one at the maximum achievable flow rate and one at the operating flow rate, maintaining the constant flow rate throughout the test in both cases.
The duration of each test shall not be less than 1 minute.
The minimum quantity to be delivered shall not be less than 1000 reading divisions of the instrument being tested.
The volume indicated by the master meter (Vref) and the volume not compensated by the measuring system (Vmeas) shall be recorded at the end of the delivery of the predetermined quantity.
 If the measuring system also displays the compensated volume at temperature (Vmeas15), both indications shall be recorded.
For each delivery, the error is calculated as follows:  
E % = 100 (Vm - Vref) / Vref
Vm = volume indicated by the meter 
Vref = volume read on the working sample (master meter)


5.4.1.3 Test performed using the gravimetric method
To confirm the control balance at the place of use, 3 weighing repetitions shall be performed with certified mass samples close to the highest load used for the test method, M. Each individual weighing shall not deviate from the nominal mass sample value by more than 1/3 MPE of the instrument being inspected for that load level, resulting in 100 (Lmax - Lmin)/M ≤ 1/9 MPE of the instrument being inspected for that load level, where L is the balance readings; the mass samples used shall belong to a class according to the Recommendation OIML R111 such that the MPE for that class is ≤ 1/9 MPE for the instrument to be inspected and shall be accompanied by a calibration certificate issued by an accredited laboratory. Where appropriate, the body shall adjust the control balance with the reference samples and repeat the procedure described above.
During delivery, the average temperature of the liquid that passed through the meter shall be measured (tm).
At the end of the delivery, the uncompensated volume measured by the meter (Vm) shall be detected.
The net mass of the liquid on the tank placed on the scale shall be detected.
A quantity of liquid shall be removed from the tank in order to determine its density (ρ’L).
The density of the liquid determined at the temperature td is corrected to the temperature tm; if the difference between the measurement temperature td and the temperature tm is greater than 0.3 °C, the measured density shall be corrected to the temperature td, ρ'L, to the liquid temperature tm:
ΡL = ρ’L [1 — α (td - tm)]

The conventional mass of the liquid m shall be determined by subtracting the weight of the tare weight from the gross weight.
The mass by volume shall be converted at the temperature of the liquid that passed through the meter tm, considering the correction for the aerostatic thrust:

Vref = 
where 
Vm = volume indicated by the meter
Vref = volume read on the working sample 
tm = average temperature of liquid that passed through the meter
td = temperature at which the density of the liquid is measured
ρ’L = density measured at the temperature td 
ρL = density ρ’L corrected at the liquid temperature tm
α = cubic expansion coefficient of the liquid.

The relative error percentage shall be calculated: 
E % = 100 (Vm - Vref) / Vref

5.4.2 Verification of the compensated measure at 15 °C
For instruments which also display the compensated volume at the reference temperature, the accuracy of the conversion shall be verified. 
For the purpose of this operation, in at least one delivery, irrespective of the method used, the indications of the measuring system under current conditions shall be returned to the reference temperature. 
Therefore, given the following values:
Vcomp 	= Compensated volume indicated by the head of the measuring system
tref 	= Reference temperature for compensation (oil temperature 15 °C)
Vm 	= Volume indicated by the head of the measuring system under operating conditions
Vmtref = Volume indicated by the head reported at the reference temperature,
tm	 = average temperature of liquid that passed through the meter
α = cubic expansion coefficient of the liquid.

the relative error Ecomp will be taken into account:

Ecomp % = 100 (Vcomp - Vmtref)/Vmtref

where:
Vmtref = Vm [1 – α (tm - tref)]
The maximum permissible error between the two indications (main converted to 15 °C and compensated) for each quantity dispensed is 0.2%.

5.4.3 Inspection of the correct functioning of continuous quantity displays (totalisers), where present.
After reading the initial value indicated by the continuous quantity display, deliver a certain amount of product in excess of the minimum measurable quantity from the instrument; the difference between the initial value and the final value read on the above-mentioned display shall not differ from the value indicated by the resettable display of the measuring system for more than 1 (one) litre.
The difference not displayed, in the case of electronic and electromechanical totalisers is stored in the memory buffer and counted in the next delivery.
This test may be carried out and recorded at the same time as one of the tests referred to in paragraph 5.4.1.
Any negative test result is not relevant to the outcome of the periodic inspection if the totaliser is not used for legal measurement functions. The usage restriction shall be noted by the body in the metrological logbook and on the check-list; the appropriate adhesive plate - made of material that is destructible when detached and bearing the words “totaliser not used for legal measurement functions” - is applied near the totaliser on the tested instrument.
5.4.4 Verification of the correspondence of the quantity of liquid delivered indicated in the print (if present) with the quantity displayed by the meter (partial totaliser).

5.4.5 Verification of the correct operation of the deaerator
The purpose of this test is to verify the correct functioning of the deaerator when air is created in the system due to the end of the product in the tank.
The vehicle tank shall be filled with a test liquid equal to approximately 50 % of the sample capacity. The value corresponding to the capacity of the sample shall be predetermined on the head and the delivery shall be started until the deaerator begins operating, resulting in a shut-down of the sample, i.e. until the quantity of product contained in the tank or feed compartment is finished. 
The vehicle tank shall be filled with additional liquid sufficient to completely fill the sample tank or a further compartment previously filled with the same product used for the test, in the case of tanks with several compartments, and deliver the liquid from the vehicle tank or compartment to the working sample tank until its nominal level is reached.
The relative error percentage shall be calculated: 
E % = 100 (Vm - Vref) / Vref
where
Vm = volume indicated by the meter
Vref = volume read on the working sample (nominal sample volume)

The test shall be considered to have been passed if the error found is ≤ 1.5 %.

[bookmark: _heading=h.30j0zll]Appendix A – Check-list for periodic inspections
	Subject:

	Company name: 
Office:
EAI No.:                            Accreditation:                                 Unioncamere identification number
Inspection Start time _________________  Inspection End time ________________

	Type of check:                                 Periodic inspection           Random check     



	Instrument owner: 
Place of installation:
EAI No.: 
Vehicle data (?)



	Identification of the instrument

	Make
	

	Model 
	

	Registration number
	

	Classification 
	

	Min/Max flow rate
	

	e/d 
	

	
	Most recent measurement of the approval instrument as displayed on the regulatory plate:

	Software version
	


	(If applicable) Identification of Associated Devices
	


	Working Samples used 

	Type:  □  Vessel  □ Master Meter    □ Balance    □ Other (please indicate) _______________________


	Make
	

	Model 
	

	Registration number
	

	Min/Max flow rate
	

	e/d 
	

	MMQ (for master meter)
	

	Calibration Certificate 
	No                                      of  

	(If applicable) Other Samples

	
	

	
	

	
	





	Requirements
	Description of the check
	+
	-
	N/A
	Notes

	5.1
	The instrument’s approval documentation is available.	

	
	
	
	

	5.3.1
	All initial national or EEC certification or CE markings and supplementary metrological marking (M), statutory metrological inscriptions, seals or other protective elements, including electronic components, provided for in the approval documents are present and/or visible.
	
	
	
	

	5.3.2
	The metrological logbook, if already issued, is available.
(if not, give reasons for its absence, for the purpose of issuing the new logbook).

	
	
	
	

	5.3.2
	In the event of a repair to the instrument that results in the removal of a protective element or replacement of a component bound by protection seals, the replacement has been recorded in the metrological logbook.

Or

(if the metrological logbook has not yet been issued) The declaration of the repairer with evidence of the seals removed shall be present.
	
	
	
	

	5.4
	The operating flow rate at which tests are carried out.
	
	
	
	

	5.4.1.1
	Tests using the volumetric method
meas:
1st test: E%
2nd test: E%
3rd test: E%
	
	
	
	

	5.4.1.2
	Tests using the master meter method
tmeas                            pmeas                    
1st test: E%
2nd test: E%
3rd test: E%
	
	
	
	

	5.4.1.3
	The preliminary inspection of the inspection weighing instrument was successful

Was the adjustment of the inspection instrument required?
	


	


	


	



	
	
	
	
	
	

	5.4.1.3
	Tests using the gravimetric method:
tp                         pmeas                       ρp
1st test: tmeas               ρmeas               E%
2nd test: tmeas               ρmeas               E%
3rd test: tmeas               ρmeas               E%
	
	
	
	

	5.4.1.4
	Does the dispenser display the compensated measurement at 15 °C?

The validity of the conversion has been verified.                
tmeas                     ⍴meas                       ⍴15  

E% 
	
	
	

	

	
	
	
	
	
	

	5.4.2
	Verification of the compensated measurement at 15 °C
	
	
	
	

	5.4.3
	Continuous quantity displays (totalisers) comply with the expected MPE.
Volume delivered (from partial counter) V
Initial totaliser Ti
Final totaliser Tf
E    
	
	
	
	

	5.4.4
	Check correct operation of the deaerator
	
	
	
	


Notes
	+
	-
	

	X
	
	If the instrument passed the inspection

	
	X
	If the instrument failed the inspection

	/
	/
	If not subject to inspection



	Seals re-fitted by the person performing the inspection
	

	Any re-fitted seals as provided for by the approval of the instrument
Specify
	Re-affixed installation seals, if applicable (optional)
Specify

	
	

	Place
	Date


	

	Verifier’s signature
□ Authority
□ Chambers of Commerce, Industry, Handicrafts and Agriculture





SHEET M: Systems for the continuous and dynamic measurement of quantities of liquids other than water of the liquefied gas type mounted on tankers (LPG)

1 – PURPOSE AND SCOPE 
Procedure for the periodic inspection of systems for the continuous and dynamic measurement of liquefied gases under pressure measured at a temperature of – 10 °C or higher, mounted on tankers, complying with national and European regulations.

2 - TERMS AND DEFINITIONS
2.1 In addition to the definitions referred to in Article 2 of Decree No 93 of 21 April 2017, as amended by Decree No 176 of 6 December 2019 (hereinafter the Decree), the following definitions shall apply:
a)	Meter: an instrument designed to continuously measure, store, and display, under metering conditions, the quantity of liquid flowing through a measuring transducer in a closed and fully loaded conduit;
b)	Measuring system: a system that includes the meter itself and all devices required to ensure correct measurement or facilitate measurement operations;
c)	LPG (Liquefied Petroleum Gas): a mixture of gaseous hydrocarbons, consisting mainly of propane and butane, resulting from both the extraction of natural gas and the refining of crude oil;
d)	QMM: Minimum Measurable Quantity, the smallest quantity for which measurement is metrologically acceptable;
e)	Maximum Permissible Error (MPE): the maximum value of measurement error, in relation to a known reference value, permitted by technical specifications or regulations established for a measurement, measuring instrument, or measuring system;
f)	Working measurement sample (working sample): a sample object or system used to verify a measuring instrument or measuring system; 
g)	Master Meter: flow rate measurement instrument used as a working sample;
h)	Pressure tank: working sample of the special capacity measurement type used for the inspection of LPG meters.

3 – INSPECTION METHODS
3.1 Inspection methods — The methods for the periodic inspection of systems for the continuous and dynamic measurement of LPG mounted on tankers are as follows:
a) “Volumetric” method, for comparison with working samples used for the special capacity measurements for checking volumetric meters (sample tank); 
b) Master meter method, for comparison with the master meter working sample;
c) “Gravimetric” method, for comparison with a working sample for non-automatic weighing instruments;
d) Additional equivalent methods: additional control methods are permitted, the appropriateness and equivalence of which shall be demonstrated by the body.

4 — WORKING SAMPLES
4.1 The working samples used to carry out periodic inspections shall comply with the requirements of paragraphs 1.2 and 1.3 of Appendix II to the Decree.
The condition provided for in point 1.2 of Appendix II to the Decree shall also be deemed to be fulfilled when the working sample meets the following requirement:
the sum of the absolute value of the measurement error and the uncertainty of the measurement related to calibration operations shall not exceed 1/3 of the maximum permissible error (MPE), or 
(|E|+U) ≤ 1/3 MPE,
By way of derogation from point 1.3 of Annex II of the Decree, working samples of the special capacity measures type used for the volumetric method may be calibrated internally by the inspection body, provided that they have appropriate procedures and reference samples calibrated in accordance with point 1.3 of Annex II of the Decree and at the intervals referred to in Annex 4 of the Decree.
The auxiliary working samples used for measuring temperature, density, and pressure when carrying out periodic inspections shall also comply with the requirements of paragraph 1.3 of Appendix II to the Decree. In addition, the above working samples shall comply with the requirements detailed in the following table (Table 1):
Table 1
	Working samples to measure the temperature
	Working samples to measure density
	Working samples for pressure measurement

	(|E|+U) ≤ 0.3 °C
	(|E|+U) ≤ 1.2 kg/m3 
	(|E|+U) ≤ 0.3 bar




4.2 Samples used with the “Volumetric” method (sample volume measurements):
4.2.1 The working samples used for the periodic inspection of systems for the continuous and dynamic measurement of liquefied gases under pressure, measured at a temperature of – 10 °C or greater by the volumetric method, shall be adequate to contain the volume delivered by the measuring system at the actual maximum flow rate under the conditions of use at a time of not less than 1 minute.
No more than ten transfers may be carried out for the calibration of sample volume measurements; in addition, the volume corrections according to the pressure from at least 0 to 10 bar shall be determined and shown in the appropriate table.
The sample volume measurements shall comply with the requirements for pressurised tanks, for which the body provides appropriate evidence.
The calibration result may be referenced to the atmospheric pressure or to different pressure values (typically 7 bar) and determined at the reference temperature of 15 °C.
4.2.2 Density meters (see Table 1): density meters used in periodic inspection shall have a measuring range that includes the density range of the liquid that the instrument being checked is intended to measure. Density meters shall have a resolution ≤ 1 kg/m3.
4.2.3 Thermometers (see Table 1): thermometers used in periodic inspections shall have a measuring range that includes the temperature range expected under nominal operating conditions for the instrument being checked. Thermometers shall measure in units of ≤ 0.5 °C in size.
4.2.5 Manometers (see Table 1): the manometers used in periodic inspections shall have a measuring range that includes the pressure range provided by the operating conditions of the instrument subject to periodic inspection. The working manometer resolution is ≤ 0.2 bar.

4.3 Samples and equipment used in the “Master Meter” method
4.3.1 Master meter control instruments, used for the periodic inspection of systems for the continuous and dynamic measurement of liquefied gases under pressure, measured at a temperature of – 10 °C or more mounted on tankers, shall comply with the error and uncertainty conditions set out in paragraph 4.1 above, in addition to the following requirements:
● a resolution at least equal to that of the measuring system to be periodically inspected;
● working characteristics as identified on the calibration certificate, in terms of minimum flow rate, maximum flow rate, maximum working pressure, minimum deliverable quantity, operating temperature range, and appropriateness to the type of liquids to be measured, including those of the measuring systems to be periodically inspected.
The master meter calibration is performed in a volume with the product that is intended to measure (LPG) and under the same operating conditions. Calibration with water or other fluid or under conditions other than the operating conditions shall be permitted if the characteristics of the instrument make it possible to obtain (by applying any additional corrections provided by calibration certificates or additional documentation provided by the manufacturer) performance suitable for the requirements and provided that the requirement is complied with,
  (|E|+U) ≤ 1/5 MPE.
The master meter must also be calibrated for a flow rate range that includes those to be performed during the test.
4.3.2 Thermometers (see Table 1): thermometers used in periodic inspections shall have a measuring range that includes the temperature range expected under nominal operating conditions for the instrument being checked. Thermometers shall measure in units of ≤ 0.5 °C in size.
4.3.3 Density meter (see Table 1): density meters used in periodic inspections shall have a measuring range that includes the density range of the liquid that the instrument being checked is intended to measure. Density meters shall have units of minimum size of 1 kg/m3.

4.4 Gravimetric method – Samples and equipment used in the “Gravimetric” method:
4.4.1. Non-automatic weighing instrument 
The scale used for a direct reading shall comply with the acceptance criteria in point 4.1. 
4.4.2. Mass samples; 
4.4.3 The pressurised tank designed to contain the volume delivered by the measuring system at the maximum effective flow rate under the conditions of use in a time not less than 1 minute.
4.4.4 Thermometer (see Table 1): thermometers used in periodic inspections shall have a measuring range that includes the temperature range expected under nominal operating conditions for the instrument being checked. Thermometers shall measure in units of ≤ 0.5 °C in size.
4.4.5 Density meter (see Table 1): Density meters used in periodic inspections shall have a measuring range that includes the density range of the liquid that the instrument being checked is intended to measure. Density meters shall have units of minimum size of 1 kg/m3.


5  - PROCEDURES FOR PERIODIC INSPECTION
5.1 The body carrying out the periodic inspection shall, if it intends to make the prior notification, send this communication to the chamber of commerce where the owner of the instrument is located and to the chamber of commerce responsible for the place where the periodic inspection is carried out.
The authority’s representative shall carry out all the checks and tests provided for in the following points and shall complete, in addition to the metrological logbook, the check-list set out in Appendix A to this document.
5.2 The original of the check-list, containing at least the minimum information set out in Annex A referred to in point 1 above, shall be kept by the body together with the software or spreadsheet implemented for the purposes of the verification and control operations containing the results of that calculation. A copy of the check-list shall be sent by the body, via the telematic system, together with the communication of the results of periodic inspection, to the chamber of commerce responsible for the territory within 10 working days of the inspection itself; a further copy of this list shall be made available to the supervisory authorities by the owner of the instrument.

5.3 Periodic inspections shall include:
5.3.1 Visual inspection, with a view to verifying the presence and integrity of stamps and/or markings certifying the initial national or EC certification or CE marking and supplementary metrological marking (M), regulatory markings, presence and integrity of seals or other protective elements, including electronic components, as provided for in the approval documents. 
5.3.1.1 For the purpose of visual inspection, in the event that it is impossible for the authority to obtain a copy of the certificate of approval for the instrument, the authority may, under its own responsibility, carry out the periodic inspection itself.
5.3.2 Documentation checks: 
-	check for the presence of a metrological logbook, if already issued; 
-	check that, in the event of a repair to the instrument that involves the removal of a protective element or replacement of a component bound by protection seals, the replacement is recorded in the metrological logbook, including the description of the repair made and the seals applied. In the event that the instrument has no metrological logbook, the authority shall verify that the repairer’s declaration is present, pursuant to Article 7(3) and (4) of the Decree, and record it in a metrological logbook.
5.3.3 Execution of metrological tests to verify the correct functioning of the instrument, as described in point 5.4.
5.4 Test details 
Preliminary operations
If the tests are carried out with working samples for mass and volume quantities the following requirements shall be met:
f) the positioning is such as to minimise possible environmental effects (e.g. avoid direct exposure to sunlight, shortest possible circuit connections, etc.);
g) sealing of the hydraulic circuit;
h) the sample is adequately levelled for reading operations;
i) before delivery, wetting must be carried out with the consequent dripping of the measurement for time indicated in the certificate/calibration ratio/approval provision;
j) before delivery, the product should be delivered for a period of not less than 1 minute in order to achieve the thermal balance between the working sample or tank and the instrument being checked.

5.4.1 Verification of compliance with the maximum permissible errors (MPE) 
Such inspection shall be carried out by means of three successive dispensed quantities in the manner described below, ensuring that for each quantity dispensed, the measured error does not exceed the MPE of ± 1 %:
│E│ ≤  MPE.
The tests shall be carried out with a test liquid compliant with the metrological inscriptions on the plate.
5.4.1.1 Test performed using the volumetric method
The tests shall be executed using the ‘vapour displacement’ method, carried out by connecting the sample measure with the tank top of the tanker, by which the measure shall remain in communication during all the tests.
For volumetric tests, the operator of the body shall connect the meter with the load connection of the sample measure, fill it with the test liquid, and empty it with the electrocompressor until the zero line measure is matched. 
The person responsible for periodic inspections shall carry out vacuum tests to prepare the measuring system and allow a balance of the temperatures and pressures of the measuring system and the working sample to be achieved.
The measuring system shall be considered thermally balanced when the temperature difference between the liquid in the meter and the liquid in the control instrument is ≤ 3 °C.
The person responsible for periodic inspections performs three different deliveries, as follows:
a) a delivery at a flow rate close to, but not less than, the minimum Qmin reported in the instrument metrological inscriptions.
The quantity delivered is not less than one of the following two values:
· A quantity of liquid equal to 2 times the MMQ (= minimum measurable quantity)
· The amount of liquid delivered in 1 minute to Qmin
b) Two deliveries, one at the maximum achievable flow rate and one at the operating flow rate, maintaining the constant flow rate throughout the test in both cases.
The duration of each test shall not be less than 1 minute.
Once the experimental data have been collected, they shall be processed in order to determine the corrections to be made according to the elastic deformations undergone by the sample measure and the temperature jump between the temperature of the test liquid leaving the meter and that taken on by the liquid in the sample measure.
At volume Vd read on the sample measure, before comparison with that reported by the head of the measuring system under inspection, the following corrections shall be made: 
- ΔVd, pressure correction, due to the different test pressures, according to the pressure deformation table, prepared by the same measure at the last calibration;
- Δ’Vd, relative to any thermal jump undergone by the test liquid when passing from the meter to the sample measure. The purpose of this correction is to correct the volume Vd due to the thermal jump from the temperature tm of the liquid in the meter to that td read on the sample measure. It may be calculated by means of the relationship:



where α = 0.0025 °C-1

[bookmark: _heading=h.3dy6vkm]- Δ"Vd, relating to any cubic expansion of the material constituting the sample measure, if it is at a temperature other than the reference temperature (15 °C). This correction is determined by the relationship:  
Δ’’Vd =  Vd * β (td – 15)
where β is the cubic expansion coefficient of the material of which the sample measure is made. 
· Δ’'’Vd  relating to the compressibility of the LPG.  The correction is determined by the relationship:  

Δ’'’Vd =  - γVd (pm – pe);
where 
γ is the compressibility coefficient of the LPG (γ = 0.0004 bar-1),  
pm is the LPG pressure measured near the meter 
pe  is  the saturation pressure of the LPG at the temperature tm in the meter.
The saturation pressure pe can be determined by measuring the vapour pressure in the tanker.
The value of the correct volume collected in the sample measure thus determined will be: 
	Vref  = Vd + Δ Vd  +  Δ’Vd  + Δ ’’Vd + Δ ‘’’Vd

The relative error percentage is calculated as follows:
E % = 100 (Vmeas - Vref)/ Vref
Vmeas = value read in the meter
Different methodologies may be used to determine the error, provided that the body demonstrates that the findings are equivalent to those indicated above.
5.4.1.2 Test performed with the Master Meter Method
The zero of the Master Meter occurs at zero flow rate; if necessary, zero is adjusted.
The master meter outlet duct is connected to the product return line, with the warning to minimise the distance between the meter and the master meter.
After the measuring system and master meter counter have been reset, three deliveries are carried out, as follows:
a)	a delivery at a flow rate close to, but not less than, the minimum Qmin reported in the instrument metrological inscriptions.
The amount delivered is not less than the following values:
· a quantity of liquid equal to 2 times the MMQ (= minimum measurable quantity);
· the amount of liquid delivered in 1 minute at Qmin;
b)	two deliveries, one at the maximum achievable flow rate and one at the operating flow rate, maintaining the constant flow rate throughout the test in both cases.
The duration of each test shall not be less than 1 minute.
The minimum quantity to be delivered shall not be less than 1000 reading divisions of the instrument being tested.
The volume indicated by the master meter (Vref) and the volume not compensated by the measuring system (Vmeas) shall be recorded at the end of the delivery of the predetermined quantity.
 If the measuring system also displays the compensated volume at temperature (Vmeas15), both indications shall be recorded.
The error is calculated by comparing the measured volumes from the measuring system and the master meter as follows:
E %  = 100 (Vmeas – Vref) / Vref 
where:
E = Meter error
Vmeas = Volume measured by the measuring system
Vref = Volume indicated by the reference sample.


5.4.1.3 Test performed using the gravimetric method
To confirm the control balance at the place of use, 3 weighing repetitions shall be performed with certified mass samples of close to the highest load used for the test method, M. Each individual weighing shall not deviate from the nominal mass sample value by more than 1/3 MPE of the instrument under inspection for that load level, which shall be 
100 (Lmax — Lmin)/M ≤ 1/9 MPE of the instrument under inspection for that load level, where L means the balance readings; the mass samples used shall belong to a class according to the Recommendation OIML R111 such that the MPE for that class is ≤ 1/9 MPE for the instrument to be inspected and shall be accompanied by a calibration certificate issued by an accredited laboratory. Where appropriate, the body shall adjust the control balance with the reference samples and repeat the procedure described above.
 The density of the LPG ⍴p downstream of the measuring system and the temperature tp measured by the thermometer (or thermo-density meter) is determined in advance with the density meter. 
Three deliveries are carried out, as follows:
a)	a delivery at a flow rate close to, but not less than, the minimum Qmin reported in the instrument metrological inscriptions.
The quantity delivered is not less than one of the following two values:
· a quantity of liquid equal to 2 times the MMQ (= minimum measurable quantity);
· the amount of liquid delivered in 1 minute at Qmin;
b) two deliveries, one at the maximum achievable flow rate and one at the operating flow rate, maintaining in both cases the constant flow rate throughout the test.
The duration of each test shall not be less than 1 minute.
The minimum quantity to be delivered shall not be less than 1000 reading divisions of the instrument being tested.
Each of the three deliveries is made following the following procedure:
  a) dispense the liquid into the pressure vessel positioned on top of the weighing instrument;
  b) at about 50 % of the liquid delivered, the temperature tmeas of the LPG shall be recorded, measured with a suitable thermometer well placed on the line downstream of the measuring system and the pressure pmeas of the LPG, measured using the manometer of the measuring system or with a calibrated external manometer.
If the temperature, tp, of the test liquid at which the LPG density was measured is different from the temperature tmeas by more than 0.5 °C, the measured density ⍴meas shall be recalculated at the temperature tmeas. 
The conversion can be performed using the table ASTM-IP-API 53[footnoteRef:1]. [1:   The table should be used as follows: assuming that the density meter in the pressure vessel measures a density of 545 kg/m3 at a temperature of 18.5 °C, using the table, the density of LPG at 15 °C is 550 kg/m3, which can be obtained by observing the intersection of the column for the observed density of 545 kg/m3 and the row for the temperature of 18.5 °C. Assuming that the temperature tmeas is 22.5 °C, the density ⍴meas at this temperature will be 540 kg/m3, which can obtained by observing that in the row for the temperature of 22.5 °C, the value of 550 kg/m3 corresponds to an observed density of 540 kg/m3. For density and temperature values not included in the table, the values shall be subject to linear extrapolation.
] 

 c) at the end of the delivery of the predetermined quantity, the volume indicated by the measuring system (Vmeas) and the value of the mass delivered, m, measured by the balance shall be recorded.
If the measuring system also displays the compensated volume (Vmeas15), both indications are recorded.
The reference volume of LPG delivered shall be determined as follows:
Vref = (m/ρmeas)  [1 - (pmeas – pe)]
where 
Vref = Volume indicated by the reference sample.
m = mass of LPG measured during the test
ρmeas= LPG density at LPG temperature tmeas in the meter (under saturated vapour conditions) 
    = compressibility coefficient of LPG ( = 0.0004 bar-1) 
pmeas = LPG pressure measured by the manometer installed on the measuring system or by the calibrated external manometer 
pe = LPG saturation pressure at LPG temperature tmeas in the meter.

The saturation pressure pe is determined by measuring pressure in the tanker.
The error is determined by comparing the volume measured by the distributor with the reference volume as follows:
E % = 100 (Vmeas – Vref) / Vref 

5.4.2 Verification of the compensated measure at 15 °C
For instruments which also display the compensated volume at the reference temperature, the accuracy of the conversion shall be verified. 
For the purpose of this operation, in at least one delivery, irrespective of the method used, the indications of the measuring system under current conditions shall be returned to the reference temperature. 
Therefore, given the following values:
Vcomp = compensated volume indicated by the head of the measuring system
tref 	= Reference temperature for compensation (oil temperature 15 °C)
Vmis 	= Volume indicated by the head of the measuring system under operating conditions
Vmeastref 	= Volume indicated by the head recorded at the reference temperature
tm = T Fluid temperature at meter outlet

the related error Ecomp:

Ecomp % = 100 (Vcomp - VmeasTref) / VmeasTref
where, 
VmeasTref  = Vmeas  CT
The conversion factor of the temperature CT is determined using the following equation:
CT  = ⍴meas / ⍴15
where 
⍴15  is the density determined at 15 °C, or using the ASTM-IP-API 54 table, depending on the density of LPG at 15 °C and the temperature of the meter tmeas [footnoteRef:2] [2: The table shall be used as follows: assuming that the LPG density at 15 °C is 550 kg/m3 and the temperature of the meter, tmeas, is 22.5 °C, the value CT will be 0.982, obtained from the intersection of the column for the observed density of 550 kg/m3 and the row for the temperature of 22.5 °C.] 

ρmeas = LPG density at LPG temperature tmeas in the meter (under saturated vapour conditions)
For Δt up to 10 °C, the following equation may be used:
VmeasTref = Vmeas [1 – α  (tm - tref)]
with α = 0.0025 °C-1

The maximum permissible error between the two heads (main converted to 15 °C and compensated) for each quantity dispensed is 0.4%.

5.4.3. 	Verification of the correct operation of continuous quantity displays (totalisers), if any.
After reading the initial value indicated by the continuous quantity display, deliver a certain amount of product in excess of the minimum measurable quantity from the instrument; the difference between the initial and the final value read on the above-mentioned display shall not differ from the value indicated by the measuring system’s resettable display (partial counter) for more than 1 (one) litre.
The difference not displayed, in the case of electronic and electromechanical totalisers is stored in the memory buffer and counted in the next delivery.
This test may be carried out and recorded at the same time as one of the tests referred to in paragraph 5.4.1.
Any negative test result is not relevant to the outcome of the periodic inspection if the totaliser is not used for legal measurement functions. The usage restriction shall be noted by the body in the metrological logbook and on the check-list; the appropriate adhesive plate - made of material that is destructible when detached and bearing the words “totaliser not used for legal measurement functions” - is applied near the totaliser on the tested instrument.

5.4.4 Verification of the correspondence of the quantity of LPG indicated in the print (if present) with the quantity displayed by the meter (partial totaliser).
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Appendix A – Check-list for periodic inspections
	Subject:

	Company name: 
Office:
EAI No.:                                   Accreditation:                         Unioncamere identification number:
Inspection Start time _________________  Inspection End time ________________

	Type of check:                                 Periodic inspection           Random check     



	Instrument owner: 
Place of installation:
EAI No.: 
Vehicle data (?)



	Identification of the instrument

	Make
	

	Model 
	

	Registration number
	

	Classification 
	

	Min/Max flow rate
	

	e/d 
	

	
	Most recent measurement of the approval instrument as displayed on the regulatory plate:

	Software version
	


	(If applicable) Identification of Associated Devices
	


	Working Samples used 

	Type:  □  Vessel  □ Master Meter    □ Balance    □ Other (please indicate) _______________________


	Make
	

	Model 
	

	Registration number
	

	Min/Max flow rate
	

	e/d 
	

	MMQ (for master meter)
	

	Calibration Certificate 
	No                                      of  

	(If applicable) Other Samples

	
	

	
	

	
	





	Requirements
	Description of the check
	+
	-
	N/A
	Notes

	5.1
	The instrument’s approval documentation is available.
	
	
	
	

	5.3.1
	All initial national or EEC certification or CE markings and supplementary metrological marking (M), statutory metrological inscriptions, seals or other protective elements, including electronic components, provided for in the approval documents are present and/or visible.
	
	
	
	

	5.3.2
	The metrological logbook, if already issued, is available.
(if not, give reasons for its absence, for the purpose of issuing the new logbook).

	
	
	
	

	5.3.2
	In the event of a repair to the instrument that results in the removal of a protective element or replacement of a component bound by protection seals, the replacement has been recorded in the metrological logbook.

Or

(if the metrological logbook has not yet been issued) The declaration of the repairer with evidence of the seals removed shall be present.
	
	
	
	

	5.4
	The operating flow rate at which tests are carried out.
	
	
	
	

	5.4.1.1
	Tests using the volumetric method
pmeas
1st test: E%
2nd test: E%
3rd test: E%
	
	
	
	

	5.4.1.2
	Tests using the master meter method
tmeas                            pmeas                    
1st test: E%
2nd test: E%
3rd test: E%
	
	
	
	

	5.4.1.3
	The preliminary inspection of the inspection weighing instrument was successful

Was the adjustment of the inspection instrument required?
	


	


	


	



	
	
	
	
	
	

	5.4.1.3
	Tests using the gravimetric method:
tp                         pmeas                       ρp
1st test: tmeas               ρmeas               E%
2nd test: tmeas               ρmeas               E%
3rd test: tmeas               ρmeas               E%
	
	
	
	

	5.4.1.4
	Does the dispenser display the compensated measurement at 15 °C?

The validity of the conversion has been verified.                
tmeas                     ⍴meas                       ⍴15  

E % 
	
	
	

	

	
	
	
	
	
	

	5.4.2
	Verification of the compensated measurement at 15 °C
	
	
	
	

	5.4.3
	Continuous quantity displays (totalisers) comply with the expected MPE.
Volume delivered (from partial counter) V
Initial totaliser Ti
Final totaliser Tf
E    
	
	
	
	

	5.4.4
	Check correct operation of the deaerator
	
	
	
	



Notes
	+
	-
	

	X
	
	If the instrument passed the inspection

	
	X
	If the instrument failed the inspection

	/
	/
	If not subject to inspection



	Seals re-fitted by the person performing the inspection
	

	Any re-fitted seals as provided for by the approval of the instrument
Specify
	Re-affixed installation seals, if applicable (optional)
Specify

	
	

	Place
	Date


	

	Verifier’s signature
□ Authority
□ Chambers of Commerce, Industry, Handicrafts and Agriculture
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