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Legal metrology…

… as part of the general metrology supplies legal regulations … 

… which make sure that every citizen may have confidence …
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… which make sure that every citizen may have confidence …

… in supplied measuring results.

Examples:

Commerce and trade (e.g. weighing instruments, petrol pumps)

Official measurements (e.g. radar speedometers)
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“The mission of the OIML is to enable economies 

to put in place effective legal metrology infrastructures 

that are mutually compatible and internationally recognized, 
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that are mutually compatible and internationally recognized, 

for all areas for which governments take responsibility, 

such as those which facilitate trade, 

establish mutual confidence and 

harmonize the level of consumer protection worldwide.” 

OIML B 15:2011
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The OIML is an intergovernmental treaty organization

• which develops model regulations, standards and related documents for 

use by legal metrology authorities and industry, 

• provides mutual recognition systems which reduce trade barriers and 

costs in a global market,
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costs in a global market,

• represents the interests of the legal metrology community within 

international organizations and forums concerned with metrology, 

standardization, testing, certification and accreditation, 

• promotes and facilitates the exchange of knowledge and competencies 

within the legal metrology community worldwide, 

• cooperates with other metrology bodies to raise awareness of the 

contribution that a sound legal metrology infrastructure can make to a 

modern economy.
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The OIML issues several categories of publications:

• International Recommendations, which are intended as 

model regulations for a number of categories of measuring 
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model regulations for a number of categories of measuring 

instruments, and which OIML Member States are morally 

obliged to implement as far as possible; 

• International Documents, which are informative and are 

intended for guidance purposes; 

• and other publications such as Vocabularies, Guides, Basic 

Publications and Expert Reports. 

Indication 

and Errors

Test 

Procedure

Certification

Initial 

Verification



Scope of 

OIML R76

Principle 

Design

Characteristics

OIML

In addition, the OIML has developed the following international 

certifcation systems:

• the OIML Basic Certificate System for Type Evaluation of 

Measuring Instruments, in which participants use harmonized 

methods to assess and certify the conformity of types of 
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methods to assess and certify the conformity of types of 

measuring instruments with the requirements of OIML 

Recommendations, on a voluntary basis

(40 types of measuring instruments)

• the Framework for a Mutual Acceptance Arrangement on OIML 

Type Evaluations (MAA), in which participants declare that they 

intend to accept and utilize type evaluation reports from those 

participants that are entitled to issue OIML MAA Certificates. (2 

types of measuring instruments)
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MAA Certificates vs. Basic Certificates

• OIML Basic Certificates are issued by Issuing Authorities that 

demonstrate compliance with ISO/IEC 17065 using the results of 

testing laboratories that comply with ISO/IEC 17025.
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testing laboratories that comply with ISO/IEC 17025.

• Within the OIML MAA, confidence in test and examination results is 

reinforced by a formal and mandatory peer evaluation process. This 

process verifies the compliance of the Issuing Authorities and the 

testing laboratories with the respective Standards, and also the 

capability of the testing laboratories to perform the tests. To prove this 

compliance, the Issuing Authorities and the testing laboratories must 

be accredited for the field covered by the respective OIML 

Recommendations or undergo peer assessment.
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OIML Member States (61) 

ALBANIA ALGERIA AUSTRALIA AUSTRIA BELARUS

BELGIUM BRAZIL BULGARIA CAMEROON CANADA

COLOMBIA CROATIA CUBA CYPRUS CZECH REPUBLIC
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COLOMBIA CROATIA CUBA CYPRUS CZECH REPUBLIC

DENMARK EGYPT FINLAND FRANCE GERMANY

GREECE HUNGARY INDIA INDONESIA IRAN

IRELAND ISRAEL ITALY JAPAN KAZAKHSTAN

KENYA KOREA (R.) MACEDONIA (F.Y.R.) MONACO

MOROCCO NETHERLANDS NEW ZEALAND NORWAY P.R. CHINA

PAKISTAN POLAND PORTUGAL ROMANIA

RUSSIAN FEDERATION SAUDI ARABIA SERBIA SLOVAKIA

SLOVENIA SOUTH AFRICA SPAIN SRI LANKA SWEDEN

SWITZERLAND TANZANIA THAILAND TUNISIA TURKEY

UNITED KINGDOM UNITED STATES VIET NAM ZAMBIA
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• Non automatic weighing instruments (R76)

Most import types of measuring instruments::
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• Non automatic weighing instruments (R76)

• Automatic weighing (R50, R51, R61, R106, R107)

• Load cells (R60)

• Petrol pumps (R117/R118)

• Gas meters (R31)
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Scope of the OIML R76

1. R76-1:

• Terminology (definitions)

• Metrological requirements (e.g. permissible 

errors)

• Technical requirements (e.g. zero setting-, 

tare devices)

Essential parts of OIML R76:OIML
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tare devices)

• Administrative requirements (e.g. markings) 

• Metrological control (e.g. initial verification)

• Annexes (e.g. test procedures and modules)

2. R76-2:

• Forms for OIML test report

• Checklist
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Goal

• International harmonization of metrological and 

technical requirements on NAWIs

• International harmonization of test procedure 

and test reports

• Reduction of technical trade barriers by mutual 

acceptance of OIML certificates and OIML test 

reports 

OIML
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reports 

In Europe: 

• European Norm EN 45501, nearly identical to 

OIML R76

• Since 1993 only European type approvals of 

NAWIs on basis of EN 45501 / OIML R76 

(Directive 2014/31/EU)
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Definition of a weighing instrument

Definition of a weighing instrument:
(OIML R76, T.1.1)

Measuring instrument that serves to determine the mass of a 

body by using the action of gravity on this body. 

The instrument may also be used to determine other 

OIML
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The instrument may also be used to determine other 

quantities, magnitudes, parameters or characteristics 

related to the determined mass. 

According to its method of operation, a weighing instrument 

is classified as an automatic weighing instrument or a 

non-automatic weighing instrument.
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(OIML R76. No. 1.2)

Instrument that requires the (intelligent) intervention of an operator

during the weighing process to decide that the weighing result

is acceptable.

• Examples: Checking of zero and setting to zero, if necessary, 

operate tare, enter preset tare, correct positioning of the load 

OIML
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operate tare, enter preset tare, correct positioning of the load 

onto the load receptor

• A non automatic weighing instruments is always equipped with 

an indicating device for immediate reading of the weighing 

results

• A printer is not a substitute to an indicating device and is not 

mandatory (expect for some instruments for direct sales to the 

public)
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Classification of weighing instruments

Definition of an automatic weighing instrument:
(e..g. OIML R50, R51, R61, R106, R107, R134)

Instrument that weighs and follows a pre-determined program

of automatic processes characteristic of the instrument without the 

intervention of an operator.

• Remark: Automatic weighing instruments may either work 

OIML
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• Remark: Automatic weighing instruments may either work 

statically (load in rest) or dynamically (load moving). 

Differentiating into statical and dynamical may not be mixed up 

with differentiating into non automatic and automatic.

• During operation an automatic instrument does not need an 

indicating device in all cases (yet required for testing puposes and 

as per MID). However, in some cases instruments dispose of a 

printer (e.g. price labeller). 
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• Graduated instruments (OIML R76, No.1.2.1) 

Instrument allowing the direct reading 

of the complete or partial weighing result. 

• Non-graduated instrument (OIML R76, No. T.1.2.2)

Instrument not fitted with a scale numbered in units of mass. 

• Self-indicating instrument (OIML R76, No. T.1.2.3)

Instrument in which the position of equilibrium is obtained 

without the intervention of an operator. 

OIML
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without the intervention of an operator. 

• Semi-self-indicating instrument (OIML R76, No. T.1.2.4)

Instrument with a self-indicating weighing range, in which the 

operator intervenes to alter the limits of this range. 

• Non-self-indicating instrument (OIML R76, No. T.1.2.5)

Instrument in which the position of equilibrium 

is obtained entirely by the operator. 

• Electronic instrument (OIML-R76, No. T.1.2.6) 

Instrument equipped with electronic devices. 
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• Instrument with price scales (OIML R76, No. T.1.2.7) 

Instrument that indicates the price to pay by means of 

price charts or scales related to a range of unit prices. 

• Price-computing instrument (OIML R76, No. T.1.2.8) 

Instrument that calculates the price to pay on the basis of the 

indicated weight value and the unit price. 

• Price-labeling instrument (OIML R76, No. T.1.2.9) 

Price-computing instrument that prints the weight value, 

unit price and price to pay for prepackages. 

OIML

Principle 

Design

Characteristics

Types of weighing instruments

17 / 105

Physikalisch-Technische Bundesanstalt - Braunschweig und Berlin

Indication 

and Errors

Test 

Procedure

Certification

Initial 

Verification

Working Group "Weighing Instruments" OIML Pilot Training Center, Beijing, China, 18–22 July 2016

Oliver Mack 国际法制计量组织培训中心（示范）

unit price and price to pay for prepackages. 

• Self-service instrument (OIML R76, No. T.1.2.10)

Instrument that is intended to be operated by the customer. 

• Mobile instrument (OIML R76, No. T.1.2.11)

Non-automatic weighing instrument mounted on or incorporated into a vehicle 

(E.g. Garbage weighers, pallet lifters, fork lifters, wheel chair weighers) 

• Portable instrument for weighing road vehicles (OIML R76, No. T.1.2.12)

Non-automatic weighing instrument which is designed 

to be moved to other locations. 
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• Class I: Special accuracy scales

With NAWIs subject to legal control there are four accuracy classes:

(OIML R76, No. 3.1)
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• Class II: High accuracy scales

• Class III: Medium accuracy scales

• Class IIII: Ordinary accuracy scales
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• Analysis and laboratory scales (I & II)

• Counter scales and price labellers (III)

• Platform scales for trade and industry 

There is a broad spectrum of different NAWI types, e.g.:

(accuracy classes in parentheses)

OIML

Principle 

Design

Characteristics

Types of weighing instruments

19 / 105

Physikalisch-Technische Bundesanstalt - Braunschweig und Berlin

Indication 

and Errors

Test 

Procedure

Certification

Initial 

Verification

Working Group "Weighing Instruments" OIML Pilot Training Center, Beijing, China, 18–22 July 2016

Oliver Mack 国际法制计量组织培训中心（示范）

• Platform scales for trade and industry 

(most of class III, sometimes class II)

• Hopper weighers (III)

• Scales for hanging loads, e.g. crane scales 

and overhead track scales (III)
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• Weighing instruments for determination of mass for the 

calculation of  a transport tariff, e.g. letter scales and baggage 

scales (III)

• Weighing instruments for road and track vehicles (III)

• Mobile instruments, e.g. pallet weighers and hand pallet trucks 

Additional examples:
OIML
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• Mobile instruments, e.g. pallet weighers and hand pallet trucks 

(III)

• Scales for medical purposes, e.g. bed and chair scales, baby scales 

(III) 

• Ordinary weighing instruments, e.g. for construction material and 

scales for weighing garbage (IIII)

• Scales for determining the axle loads of road vehicles 

(wheel load weigher, IIII)

Indication 

and Errors

Test 

Procedure

Certification

Initial 

Verification



Scope of 

OIML R76

Principle 

Design

Characteristics

OIML

1866 1974Sliding weight 
scale 1924 Gradient 

switch weight 
scale

1951 First optical 
price 
indicative 
scale OP

1965 First electrical 
retail scale with 
ticket printer 
OP-e

First 
electronic 
retail scale
E 2000

1981 First compact 
electronic 
retail scale 
CD 8600

1983 First self-
service scale 
CD-E 8500

Types of weighing instruments

History of weighing instrumentsOIML
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19981986 First systemscale
Alphamatic 
CD-A-S
Profitronic (SB)

1988 Multimaster-
system CD 
8800

1992 Profibus and
Ethernet 
scales
SW

Ethernet and 
wireless 
scales
SC

1999 First PC-based 
scale with OS 
Windows CE
SC-CE

2002 PC-based 
systemscale 
CE

2007 Double screen and

camera scales
CE-2S and CE-V

2009 First PC-
scale with 
Atom-CPU 
1,6GHz KH

2010 K-flex 2010 SC II mit 7 
Zoll

2011Open 
Systems with 
ARTS

2011 First Counter 
with 
integrated 
scale / scales 
pad

2013 Refresh of 
the most 
popular retail 
scale: the 
new K-Class 

2013 New 
Generation 
of PC scales: 
the new X-
Class

© Bizerba
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Quintix®
• isoCAL automatic 

internal adjustment 

feature

• PC-Direct feature
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© Sartorius AG, Göttingen
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• PC-Direct feature

• Intuitive operation 
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Crane scales 

OIML
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© EHP Wägetechnik GmbH, Bühl
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KERN HTS 10T5IP

Load capacity: up to 10 tonnes

EHP-Digital-Kranwaage KGY 30

Load capacity: up to 30 tonnes
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Front-end loader equipped with integrated 

weighing system
OIML
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Mobile weighing instruments
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Front loader garbage collection truck with 

integrated weighing system
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Mobile weighing instruments
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Supplementary devices of weighing instruments

- Zero Setting Devices

Zero-setting device (OIML R76, No. T.2.7.2)

Device for setting the indication to zero 

when there is no load on the load receptor. 

• Non-automatic zero-setting device (OIML R76, No. T.2.7.2.1) 

� Device for setting the indication to zero by an operator. 

• Semi-automatic zero-setting device (OIML R76, No. T.2.7.2.2) 

� Device for setting the indication to zero automatically following a 

manual command. 

OIML
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manual command. 

• Automatic zero-setting device (OIML R76, No. T.2.7.2.3) 

� Device for setting the indication to zero automatically 

without the intervention of an operator. 

• Initial zero-setting device (OIML R76, No. T.2.7.2.4)

� Device for setting the indication to zero automatically at the time 

the instrument is switched on and before it is ready for use. 

• Zero-tracking device (OIML R76, No. T.2.7.3)

� Device for maintaining the zero indication within 

certain limits automatically. 
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Tare device (OIML R76, No. T.2.7.4 )

Device for setting the indication to zero when a load is on the load receptor:

Additive tare device:
without altering the weighing range for net loads

Subtractive tare device:
reducing the weighing range for net loads. 

OIML
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Supplementary devices of weighing instruments

- Tare devices
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It may function as: 

• A non-automatic tare device

� Load balanced by an operator

• A semi-automatic tare device

� Load balanced automatically following a single manual command

• An automatic tare device

� Load balanced automatically without the intervention of an operator
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General construction 

of electronic weighing instruments

Construction of an instrument (OIML R76, No. T.2) 
OIML

Scope of 

OIML R76

Principle 

Design

Characteristics

31 / 105

Physikalisch-Technische Bundesanstalt - Braunschweig und Berlin

Indication 

and Errors

Test 

Procedure

Certification

Initial 

Verification

Working Group "Weighing Instruments" OIML Pilot Training Center, Beijing, China, 18–22 July 2016

Oliver Mack 国际法制计量组织培训中心（示范）

mechanical 

part

electronic 

part

digital 

part

Indication 

and Errors

Test 

Procedure

Certification

Initial 

Verification



Scope of 

OIML R76

Principle 

Design

Characteristics

OIML

General design 

of electronic weighing instruments

Platform scales (class II or III): 

Support of 

load platform

Load cell

(SG or EMFC)

Force 

transmitting 

lever

Mobile guiding
Mobile guiding

OIML
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Strain gauge load cells

1. SG load cell (double bending beam):
OIML
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Strain gauge
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Strain gauge load cells
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July 9th, 1954: 

The very expensive strain gauge 

technology, as it is available in the 

U.S., is of high interest for 

scientific studies but also 

considered too expensive for long 

term for commercial weighing 

instruments…. 
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Strain gauge load cells

3 categories 

of strain gauge 

load cell 

designs
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Strain gauge load cells

Compression load cells

Self-centering load cell

Flintec, Type RC3N, 

Emax = 30 t 

OIML
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Strain gauge load cells

Compression load cells

OIML
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Compression load cell 
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without 

housing
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HBM, PW2

OIML
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Strain gauge load cells

Bending beam load cells
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CAS, BCL

Double-bending beam-LC (ca.10 kg)

Strain gauge with silicon covering
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Single-point load cell (Flintec PC6, 100 kg) with lateral parallel guiding 

and a centred bending eye made of stainless steel. 

The strain gauge application area is encapsulated hermetically.
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Tension load cells
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S-type tension load cells of type PR6246 (100 kg and 2 t) 

are shear beam load cells with central load supplying bars.

The load cells are made of stainless steel, the strain gauge application 

caves are sealed hermetically
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Cut view of a 

ring torsion load cell

OIML
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Ring torsion load cells
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The weigh beam type DMR is a two end supported shear beam mainly 

developed for rail road weighing. The load cell is made of stainless 

steel, hermetically metallic sealed and will be applied between track 

and sleeper.
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digital compression load cell 

RTE, Type SCC, Emax = 10 t up to 60 t 

with open cable connection

digital shear bending beam load cell, 

Bizerba, Type WS500 Emax = 500 kg, 

with open cable connection
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Expected characteristics: 

- High reproducibility

- Less time depending 

effects

OIML
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Sputtered on thin film load cells
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Sputtered on thin film strain gauges

effects

�A sensor predestined

for digital compensation

�High potential for 

improvements
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Coil

Magnet

High precision load cells

Electromagnetic force compensation (EFC)
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Schematic drawing of an EFC mono block used in 

precision weighing instruments of accuracy class I and II

hinges
Basic plate
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High precision load cells

Electromagnetic force compensation (EFC)

OIML
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Picture of a lever system as mono block 

used for electromagnetic force compensation in 

precision weighing instruments of special class (Sartorius)
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High precision load cells

Electromagnetic force compensation (EFC)

OIML
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Picture of a lever system as mono block 

used for electromagnetic force compensation in 

precision weighing instruments of special class (Sartorius)
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High precision load cells

Electromagnetic force compensation (EFC)

OIML
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Picture of an EFC monolithic (solid-state) mechanic (Mettler) 

produced with wire-electro discharge machining process

Indication 

and Errors

Test 

Procedure

Certification

Initial 

Verification



Scope of 

OIML R76

Principle 

Design

Characteristics

OIML

High precision load cells

Electromagnetic force compensation (EFC)

OIML
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2nd lever

Bending bearing

Fastening

49 / 105

Physikalisch-Technische Bundesanstalt - Braunschweig und Berlin

Indication 

and Errors

Test 

Procedure

Certification

Initial 

Verification

Working Group "Weighing Instruments" OIML Pilot Training Center, Beijing, China, 18–22 July 2016

Oliver Mack 国际法制计量组织培训中心（示范）

Schematic drawing of an EFC monolithic (solid-state) mechanic 

produced with wire-electro discharge machining process
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1. Force absorption

2. String

3. Exciter

4. Sensor

Functional principles of load cells

OIML
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∆F ~ ∆f 2

4. Sensor

5. Resonance

amplifier

6. Frequency counter
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Characteristic data of a NAWI

Indications of loads:

• Maximum capacity (Max) (OIML R76, No. T.3.1.1)

� Maximum weighing capacity, not taking into account the 

additive tare capacity 

• Minimum capacity (Min) (OIML R76, No. T.3.1.2)

� Value of the load below which the weighing results may be 

subject to an excessive relative error 

OIML
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subject to an excessive relative error 

• Maximum safe load (Lim) (OIML R76, No. T.3.1.7)

� Maximum static load that can be carried by the instrument 

without permanently altering its metrological qualities

Maximum tare effect (T+, T-) (OIML R76, No. T.3.1.6) 

� Maximum capacity of the additive tare device or the 

subtractive tare device
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Characteristic data of a NAWI

Scale divisions:

(Value, expressed in units of mass) 

• Actual scale interval, d (OIML R76, No. T.3.2.2) 

 � the difference between the values corresponding to two 

consecutive scale marks, for analog indication; or 

OIML
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consecutive scale marks, for analog indication; or 

 � the difference between two consecutive indicated values, 

for digital indication. 

• Verification scale interval, e (OIML R76, No. T.3.2.3) 

� used for the classification and verification of an instrument. 
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Characteristic data of a NAWI

Number of verification scale intervals, n: (OIML R76, No. 3.2.5)

Quotient of the maximum capacity and the verification scale interval: 

n = Max / e 

Multi-interval instrument (OIML R76, No. T.3.2.6) 

Instrument  having  one  weighing  range  which  is  divided  into  partial  

weighing  ranges  each  with different  scale  intervals,  with  the  partial  

OIML
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weighing  ranges  each  with different  scale  intervals,  with  the  partial  

weighing  range  determined  automatically  according  to  the load applied, 

both on increasing and decreasing loads. 

Multiple range instrument (OIML R76, No. T.3.2.7) 

Instrument having two or more weighing ranges with different maximum 

capacities and different scale intervals for the same load receptor, each range 

extending from zero to its maximum capacity. 
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Accuracy classes of NAWIs

Accuracy classes and characteristic data: 
OIML
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Accuracy classes of NAWIs

Accuracy classes: 

OIML
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Characteristic data of a NAWI

Example for a descriptive marking:

(OIML R76, No. 7.1)OIML
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Metrological characteristics of a NAWI

OIML
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Discrimination: (OIML R76, No. T.4.2)

Ability of an instrument to react to small variations of load. 

The discrimination threshold, for a given load, is the value of 

the smallest additional load that, when gently deposited on or 

removed from the load receptor, causes a perceptible change 

in the indication. 
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Repeatability: (OIML R76, No. T.4.3)

Ability of an instrument to provide results that agree one with 

the other when the same load is deposited several times and in 

a practically identical way on the load receptor under reasonably 

constant test conditions. 

Durability: (OIML R76, No. T.4.4) 

OIML
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Durability: (OIML R76, No. T.4.4) 

Ability of an instrument to maintain its performance 

characteristics over a period of use.

Warm-up time: (OIML R76, No. T.4.5) 

Time between the moment power is applied to an instrument 

and the moment at which the instrument is capable of 

complying with the metrological requirements.
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Verification
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Indication and Errors

Methods of indications: (OIML R76, No. T.5.1)

• Balancing by weights

non-self-indicating weighing instruments, value of metrologically 

controlled weights that balances the load (e.g. taking into account 

the reduction ratio of the load).

• Analogue indication

OIML
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• Analogue indication

often semi-self-indicating instruments, e.g. pendulum weighing

instrument / counterweight scale, Indication enabling the evaluation 

of the equilibrium position to a fraction of the scale interval. 

• Digital indication

mostly self-indicating weighing instruments, e.g. modern high

accuracy and medium accuracy instruments
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Verification
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OIML Weighing results: (OIML R76, No. T.5.2)

(apply only when the indication has been zero before 

the load has been applied to the instrument.)

• Gross value (G or B)

Indication of the weight value of a load on an instrument,

with no tare or preset tare device in operation.

OIML
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• Net value (N)

Indication of the weight value of a load placed on an instrument 

after operation of a tare device.

• Tara value (T)

Weight value of a load, determined by a tare weighing device.
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OIML Other weight values: (OIML R76, No. T.5.2)

• Preset tare value (PT)

Numerical value, representing a weight, that is introduced into

the instrument. “Introduced” includes procedures such as:

keying in, recalling from a data storage device, or inserting via

an interface.

OIML
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• Calculated net value

Value of the difference between a measured weight value

(gross or net) and a preset tare value.

• Calculated weight value

Calculated sum or difference of more than one measured

weight value and/or calculated net value.
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Errors: (OIML R76, No. T.5.5)

• Error of indication (OIML R76, No. T.5.5.1)

Indication of an instrument minus the (conventional)

true value of the corresponding mass 

• Intrinsic error (E) (OIML R76, No. T.5.5.2)

OIML
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• Intrinsic error (E) (OIML R76, No. T.5.5.2)

Error of an instrument determined under reference conditions 

• Durability error (OIML R76, No. T.5.5.7)

Difference between the intrinsic error over a period of use and

the initial intrinsic error of an instrument.
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Characteristic curve:
OIML

Scope of 

OIML R76

Principle 

Design

Characteristics

Indicated value

Real characteristic curve

∆ZP = Error of zero

Indication and Errors

Error of characteristic 

value
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∆E = E - E0 = EC

E = intrinsic error when loaded

EC = corrected intrinsic error
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Verification

Ideal characteristic curve

Linearity

error
E0 = intrinsic error

at zero load

Mass on the weighing pan
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Maximum permissible error (mpe) (OIML R76, No. T.5.5.4) 

Maximum difference, positive or negative, allowed by regulation between  

the indication of an instrument and the corresponding true value, as 

determined by reference standard masses or standard weights, with the 

instrument being at zero at no-load, in the reference position. 

Fault (OIML R76, No. T.5.5.5) 

Difference between the error of indication and the intrinsic error of an 

OIML
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Difference between the error of indication and the intrinsic error of an 

instrument. 

Significant fault  (OIML R76, No. T.5.5.6) 

Fault greater than e. 
The following are not considered to be significant faults, even when they exceed e: 

 e.g. faults implying the impossibility to perform any measurement or being  

momentary variations in the indication which cannot be interpreted, memorized or 

transmitted as a measuring result. 
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Technical requirements for electronic instruments (OIML R76, No. 5.1.1) 

An electronic instrument shall be designed and manufactured such that, 

when it is exposed to disturbances, either: 

a) significant faults do not occur; or 

b) significant faults are detected and acted upon. The indication of 

significant faults in the display should not be confusing with other 

messages that appear in the display.

OIML
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Acting upon significant faults (OIML R76, No. 5.2)

When a significant fault has been detected, the instrument shall either be 

made inoperative automatically or a visual or audible indication shall be 

provided automatically and shall continue until such time as the user takes 

action or the fault disappears. 
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Maximum permissible errors as per R76-1

OIML
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Characteristic curves 

and error limits 

OIML
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Indication and Errors

Deviation of indicated

value from nominal value

Characteristic curve at 10°C
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and error limits 

of a class II instrument

as per OIML R76:
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mpe

Characteristic curve at 30°C

Load
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Span stability: (OIML R76, No. 5.5.9)

Capability of an instrument to maintain the difference 

between the indication at maximum capacity and the

indication at zero over a period of use (test normally 

OIML
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indication at zero over a period of use (test normally 

within 3 weeks) within specified limits.
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Influences and reference conditions (OIML R76, No. T.6)

T.6.1  Influence quantity 
Quantity that is not the subject of the measurement but which influences 

the values of the measurand or the indication of the instrument. 

T.6.1.1  Influence factor 
Influence quantity having a value within the specified rated operating 

conditions of the instrument. 

OIML
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T.6.1.2  Disturbance 
Influence quantity having a value within the limits specified in this Recommendation, 

but outside the specified rated operating conditions of the instrument. 

T.6.3  Reference conditions 
Set  of  specified  values  of  influence  factors  fixed  to  ensure  valid  

inter-comparison  of  the  results  of measurements. 
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Tests according to OIML R76

1. Metrological tests

- Weighing performance

2. Technical tests

- Functionality (e.g. tare functions)

OIML
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- Functionality (e.g. tare functions)

3. Administrative and formal tests

- Documentation

- inscriptions
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Administrative and formal Tests

Documentation

Completeness of documents submitted: fotos, drawings, 

technical data, circuit diagrams, operating manual
(OIML R76, No. 8.2.1.2)

OIML
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Administrative and formal Tests

Documentation

Completeness of documents submitted: fotos, drawings, 

technical data, circuit diagrams, operating manual
(OIML R76, No. 8.2.1.2)
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Administrative and formal Tests

Documentation

Completeness of documents submitted: fotos, drawings, 

technical data, circuit diagrams, operating manual
(OIML R76, No. 8.2.1.2)

OIML

Scope of 

OIML R76

Principle 

Design

Characteristics

74 / 105

Physikalisch-Technische Bundesanstalt - Braunschweig und Berlin

Indication 

and Errors

Test 

Procedure

Certification

Initial 

Verification

Working Group "Weighing Instruments" OIML Pilot Training Center, Beijing, China, 18–22 July 2016

Oliver Mack 国际法制计量组织培训中心（示范）

Indication 

and Errors

Test 

Procedure

Certification

Initial 

Verification



Scope of 

OIML R76

Principle 

Design

Characteristics

OIML

Administrative and formal Tests

Next Steps

• Check of conformity of the pattern 

with the submitted documents

• Note down metrological characteristics

• Start with technical and metrological tests

OIML
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• Start with technical and metrological tests
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Metrological Tests

Test under normal environmental (reference) conditions:

(Part 1)

• Zero-setting range and accuracy
(OIML R76, No. A.4.2, No. A.4.3) 

• Weighing performance test 
(OIML R76, No. A.4.4)

OIML
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(OIML R76, No. A.4.4)

• Tare
(OIML R76, No. A.4.6)

• Eccentricity
(OIML R76, No. A.4.7)

• Discrimination
(OIML R76, No. A.4.8)
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(Part 2)

• Sensitivity 
(OIML R76, No. A.4.9)

• Repeatability 
(OIML R76, No. A.4.10)
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• Creep 
(OIML R76, No. A.4.11)

• Zero return 
(OIML R76, No. A.4.11.2)

• Stability of equilibrium 

(OIML R76, No. A.4.12) 
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• Tilting 
(OIML R76, No. A.5.1)

• Warm-up test
(OIML R76, No. A.5.2)

• Weighing performance at static temperature
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• Weighing performance at static temperature
(OIML R76, No. A.5.3)

• Voltage variations
(OIML R76, No. A.5.4)

• Damp heat, steady state
(OIML R76, No. B.2) 
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Temperature test, constant temperatures
Common procedureOIML
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Damp heat, static
Common ProcedureOIML
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Tests under disturbances, e.g.:

• short time power reductions
(OIML R76, No. B.3.1)

� Temporary reduction of the amplitude of the power 

supply for a defined number of cycles

• electrical bursts
(OIML R76, No. B.3.2) 

� exposing the EUT to specified bursts of voltage spikes 

OIML
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exposing the EUT to specified bursts of voltage spikes 

• Surge
(OIML R76, No.B.3.3)

� exposing the EUT to surges for which the rise time, 

pulse width and peak values are defined 

in the referenced standard.

• electrostatic discharge
(OIML R76, No. B.3.4)

� The test consists in exposing the EUT to 

specified direct and indirect electrostatic discharges.
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Tests under disturbances, e.g.:

• Immunity to radiated electromagnetic fields 
(OIML R76, No. B.3.5)

� The test consists of exposing the EUT to 

specified electromagnetic fields 

(field strength 10 V/m, 

frequency range 80 MHz – 2000 MHz). 
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frequency range 80 MHz – 2000 MHz). 

• Immunity to conducted 

radio-frequency fields
(OIML R76, No. B.3.6) 

� The test consists in exposing the EUT 

to disturbances induced by conducted 

radio-frequency fields (RF amplitude: 10 V (50 Ω), 

frequency range 0.15 MHz – 80 MHz)
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• span stability test
(OIML R76, No. B.4)

The test consists in observing the variations of the error of the EUT under 

sufficiently constant ambient conditions (reasonably constant conditions in a  

normal laboratory environment) at various intervals before, during and after 

the EUT has been subjected to performance tests. 
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• may be performed by authorized personnel according to national regulations. 

• shall not be performed unless conformity of the instrument to the approved type 

and/or the requirements of this Recommendation is established. 

• The instrument shall be tested at the time of installation and ready for use, unless 

it can be readily shipped and installed after initial verification. 

• may be carried out at the manufacturer’s facility or at any other location: 

a) if transport to the location of use does not require dismantling of the 
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a) if transport to the location of use does not require dismantling of the 

instrument; 

b) if putting the instrument into service at its location of use does not require 

assembly of the instrument or other technical installation work likely to affect 

the instrument’s performance

c) if the gravity value at the location at which the instrument will be put into 

service is taken into consideration or if the instrument’s performance is 

insensitive to gravity variations. 

• In all other cases, the tests shall be carried out at the location where the 

instrument will be used.
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Initial Verification (OIML R76, No 8.3)

• If the instrument’s performance is sensitive to gravity variations the procedures of 

verification may be carried out in two stages, where the second stage shall 

comprise all examinations and tests of which the outcome is gravity-dependent, 

and the first stage all other examinations and tests. 

• The second stage shall be carried out at the location where the instrument will be 

used. 

• Instead of a location of use, a gravity zone or a zone of use may be defined 

provided that the instrument meets the respective national or regional 
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provided that the instrument meets the respective national or regional 

requirements as regards gravity. 
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A declaration of conformity to the approved type and/this Recommendation shall cover: 

• correct operation of all devices, e.g. zero-setting, tare, and calculating devices; 

• construction material and design, as far as they are of metrological relevance; 

• proof of compatibility of the modules if the modular approach has been chosen

• if appropriate, a list of the tests performed. 

Visual inspection (OIML R76, No. 8.3.2)
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Visual inspection (OIML R76, No. 8.3.2)

Before testing, the instrument shall be visually inspected for: 

• metrological characteristics, i.e. accuracy class, Min, Max, e, d

• identification of software if applicable 

• identification of modules if applicable 

• prescribed inscriptions and positions for verification and control marks. 

If the location and conditions of use of the instrument are known, it should be 

considered whether they are appropriate. 
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Tests  (OIML R76, No. 8.3.3)

Tests shall be carried out to verify compliance with the following requirements: 

• errors of indication 

(refer to OIML R76, No. 3.5.1, 3.5.3.3 , 3.5.3.4 and A.4.4 to A.4.6)

• accuracy of zero-setting and tare devices 

(refer to OIML R76, No. 4.5.2 and 4.6.3, A.4.2.3 and A.4.6.2); 

• repeatability 

(refer to OIML R76, No. 3.6.1  and A.4.10, 3rd paragraph); 
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(refer to OIML R76, No. 3.6.1  and A.4.10, 3rd paragraph); 

• eccentric loading 

(refer to OIML R76, No. 3.6.2 and A.4.7); 

• Discrimination (not applicable for instruments with digital indication) 

(refer to OIML R76, No. 3.8 and A.4.8); 

• tilt in case of mobile instruments 

(refer to OIML R76, No. 4.18 and A.5.1.3) 

• sensitivity of non-self-indicating instruments 

(refer to OIML R76, 6.1 and A.4.9). 
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Tests  (OIML R76, No. 8.3.3)

• Other tests may be performed in special cases. 

- e.g. in the case of unusual construction, doubtful results, 

or as indicated in the respective OIML Certificate) 

• The authority responsible may, in special cases, require the applicant to supply 

- test loads, 

- equipment 

- personnel to perform the tests (OIML R76, No. 3.7) 
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- personnel to perform the tests (OIML R76, No. 3.7) 

• For all tests, the error limits to be respected shall be the 

maximum permissible errors upon initial verification. 

• If the instrument is to be shipped to another location after initial verification, the 

difference in local gravity acceleration between the locations of testing and use 

shall be considered appropriately.
- e.g. by a second stage of initial verification after adjustment

- by taking into consideration the local gravity value 

of the location of use during initial verification. 
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Marking and securing  (OIML R76, No. 8.3.4)

• According to national legislation, initial verification 

may be testified by verification marks. 

• These marks may indicate the month or year 
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• These marks may indicate the month or year 

when initial verification took place, or when reverification is due. 

• National legislation may also require securing of components whose dismantling 

might alter the metrological characteristics of the instrument without the alterations 

being clearly visible. 

• The provisions

- Securing of components and pre-set controls (OIML R76, 4.1.2.4)

- Verification marks (OIML R76, 7.2)

shall be observed.
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