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OIML Advisory Group
Training Course on Non-Automatic Weighing Instruments

18–22 July 2016   Beijing, China

09:00-09:45
General introduction of training course and instructors
Introduction of each participants
Introduction of NIM & Legal Metrology system in China Cai

09:45-10:30 Introduction of PTB & Legal Metrology system in Europe Oliver

Day 2
19 July 
(Tue)

09:45-10:30

10:30-11:00 Coffee break

11:00-12:00
Discusion about the experience of the metrology system in each
economy / interests in: Verification, Calibration and Pattern approval

14:00-14:45
Verification, Calibration and Pattern approval Cai
General introduction of OIML R76 Oliver

14:45-15:30 General Information of NAWI in R76

15:30-16:00 Coffee break

16:00-16:45 Modular approach and software examination of weighing instruments
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Day 3

09:00-09:45

09:45-10:30

10:30-11:00

Lecture of weighing performance

Practical exercise of weighing performance

Coffee break

OIML Advisory Group
Training Course on Non-Automatic Weighing Instruments

18–22 July 2016   Beijing, China

Day 3
20 July (Wed)

10:30-11:00

11:00-12:00

Coffee break

Lecture and practical exercise of repeatbility

13:00

14:00-16:45

Gathering at the lobby of hotel

Technical visit to Sartourius (Beijing)



OIML Pilot Training Center
国际法制计量组织培训中心（示范）

OIML Advisory Group
Training Course on Non-Automatic Weighing Instruments

18–22 July 2016   Beijing, China

Day 4

09:00-09:45

09:45-10:30

10:30-11:00

Lecture of eccentricity

Practical exercise of eccentricity

Coffee breakDay 4
21 July (Thu)

10:30-11:00

11:00-12:00

Coffee break

Lecture and practical exercise of warm-up time

14:00-16:45 Exam --- Demonstration of initial verification by each group

Day 5 
22 July (Fri) 

09:00-11:00

11:00-11:30

11:30-11:45

Questionnaire

Issuing certificate of training course

Closing ceremony

13:30-16:00 Tour to Great Wall
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Brief introduction

中国北京
2016年7月18日-22日

Metrology System / NIM / Mass Lab
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• Brief Introduction of 

– Brief Introduction of NIM & Legal Metrology System in 
China

– Brief Introduction of PTB & Legal metrology system in 

中国北京
2016年7月18日-22日

– Brief Introduction of PTB & Legal metrology system in 
Europe

– Discussion about the  experience of metrology 
system in different countries



Technical systemLegislation systemAdministrative system

Metrology System in Metrology System in ChinaChina

Law
on metrology of 
P.R.China (1985)

NIM
Highest technical  Institute in field 

of Metrology

AQSIQ 
directly under the State 
Council Charged with 

standardization, metrology 
and enforcement of law

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

Users:  trade, safety &health, environment protection, industry, transportation…..

National Rules & 
National 

Regulations

Local Rules & 
local Regulations

National 
professional 
metrological 

station 

Provincial 
Institute 

of 
Metrology 

Lab. in 
Large 

enterprise

Country Institute of Metrology

Municipal Institute of Metrology 

Country Bureaus of Quality 
and Technical Supervision 

Municipal Bureaus of Quality 
and Technical Supervision 

Provincial Bureaus of Quality 
and Technical Supervision 

and enforcement of law



国家质检总局 AQSIQ

中国计量科学研究院 NIM

…
计量司

Metrology Department
Office  of OIML affairs 

…
Issuing 

Authority
ISO guide 65

OIML  MAA Certificate System in China

NIM is affiliated to AQSIQ

Principle 
testing Lab.
ISO/IEC 17025

中国计量科学研究院 NIM

质量

Mass
Lab.

力与扭矩

Force
& Torque 

Lab.

容量

Volume
Lab.

硬度

Hardness
Lab.

振动
Vibration 

and shock 
Lab.

声学

Acoustics
Lab.

力学与声学所
Mechanics and Acoustics Division

……
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Service
Base for traditional 
research and 
calibration & testing 
services 

Base for high-end 
research innovation, 
international cooperation 
and development 

Campus Campus & facility& facility

中国北京
2016年7月18日-22日

Construction 
for both 

campuses 

Research 
innovation 

He Pingli Campus :
80,000m2, Labs: 64,000m2

Changping Campus:
560000m2，47,000m2 building 
area 350 rooms for precise 
measurement Labs



Location

Mechanics and Acoustics 
Division

He Ping Li  campus.

Mechanics and Acoustics 
Division

Changping campus.



MRA which NIM involved inMRA which NIM involved inMRA which NIM involved inMRA which NIM involved in



MRA

MAA AQSIQ-OIML

MRA AQSIQ-NMi

MRA AQSIQ-PTB

Mutual Recognition Agreement    MRAMutual Recognition Agreement    MRA

In order to help the Chinese manufacturers 
enter the international market, AQSIQ and 
NIM have made joint effort to establish 
international mutual acceptance agreement 
since the end of last century.

MRA
Singed Mutual Recognition 

Agreement  (MRA) of test report on 
Non-automatic Weighing Instrument 

(AQSIQ and NMI).  

First       —— 1999 
Second —— 2006
Renew   —— 2012

MRAAQSIQ-NWML

MRA AQSIQ-NMi

MRA AQSIQ-METAS



MRA
Singing Mutual Recognition 

Agreement  (MRA) of test report on 
Non-automatic Weighing Instrument 

(AQSIQ and PTB). 

MAA AQSIQ-OIML

MRA AQSIQ-NMi

MRA AQSIQ-PTB

Mutual Recognition Agreement    MRAMutual Recognition Agreement    MRA

(AQSIQ and PTB). 

First    —— 2001

MRAAQSIQ-NWML

MRA AQSIQ-NMi

MRA AQSIQ-METAS



MRA
Singed Mutual Recognition 

Agreement  (MRA) of test report on 

MAA AQSIQ-OIML

MRA AQSIQ-NMi

MRA AQSIQ-PTB

Mutual Recognition Agreement    MRAMutual Recognition Agreement    MRA

Agreement  (MRA) of test report on 
Non-automatic Weighing 

Instrument (AQSIQ and NWML).  

First    —— 2005MRAAQSIQ-NWML

MRA AQSIQ-NMi

MRA AQSIQ-METAS



Mutual Recognition Agreement    MRAMutual Recognition Agreement    MRA

MAA

Singed Mutual Acceptance Agreement  
(MAA) of test report on Non-automatic 

Weighing Instrument and load cell.  
in 2006

MAA AQSIQ-OIML

MRA AQSIQ-NMi

MRA AQSIQ-PTB

in 2006

AQSIQ  &  OIML

MRAAQSIQ-NWML

MRA AQSIQ-NMi

MRA AQSIQ-METAS



Agreement on Cooperation
in the area of technical barriers to trade 

and sanitary and phytosanitary measures 

MRA

MAA AQSIQ-OIML

MRA AQSIQ-NMi

MRA AQSIQ-PTB

Mutual Recognition Agreement    MRAMutual Recognition Agreement    MRA

and sanitary and phytosanitary measures 

Singed on July 5, 2013

Singed Mutual Recognition Agreement  
(MRA) of test report

(AQSIQ and METAS). MRAAQSIQ-NWML

MRA AQSIQ-NMi

MRA AQSIQ-METAS



Main FacilitiesMain FacilitiesMain FacilitiesMain Facilities



Recent years, we apply some research projects to develop the type
evaluation test equipment and project management system for OIML MAA

Development of Type Evaluation test equipment and project
management system for OIML MAA certificate

evaluation test equipment and project management system for OIML MAA
certificate.



Achievements：4 Patents, 6 Articles, 1 Registration of Computer Software Copyright
Service： Has been carrying out more than 500 pattern evaluation tests and

Development of Type Evaluation test equipment and project
management system for OIML MAA certificate

Service： Has been carrying out more than 500 pattern evaluation tests and
OIML tests since 2010.

Prize： Won the Second Prize of Science and Technology of AQSIQ in 2013.



Development of Type 

The whole process of the construction of the mass laboratory

Development of Type 
Evaluation test equipment 
since 2009.



Thanks to the government increasing 
support to science and technology, the 

Construction of the mass and weighing laboratory

support to science and technology, the 
R&D Funding increased largely. 
Facilities and environment were much 
improved. 



OIML Pilot Training Center
国际法制计量组织培训中心（示范）



Equipment / Force

300kN  Force Standard machine



Equipment / Force

20 MN force standard machine 5 MN force standard machine



Equipment / Force

1 MN force standard machine



Quality SystemQuality SystemQuality SystemQuality System



Quality System

Surveillance and Re-assessments
Periodically by CNACL/CNAS… …

CNACL
Initial

CNAS
Surveillance

In 1999, our lab passed the assessment by CNACL, and from then on, NIM has 
passed Surveillance and Re-assessments conducted by CNACL/CNAS periodically.

1999 20092001 200620052002 2008 2010 2011-2013



Quality System

Surveillance and Re-assessments
Periodically by CNACL/CNAS… …

CNACL
Initial

CNAS
Surveillance

In order to establish the mutual recognition agreement on pattern evaluation test results, mass 
and force labs passed the another two on-site assessments which conducted by the experts 
from NMi and PTB. From 2002 till now, NIM passed the assessment by OIML  and passed first 
and second-round ... peer review by APMP periodically. 

Intermediate 
Assessment 

by OIML 
MAA CPR

Assessment 
by OIML MAA 

CPR

APMP
Peer review
force field

APMP
Peer review
mass field

PTB
On-site 

assessment

NMi
On-site 

assessment

APMP
Peer review
force field

APMP
Peer review
mass field

Assessment 
by OIML MAA 

CPR

1999 20092001 200620052002 2008 2010 2011-2016



Management system for Pattern Approval / OIML Certificates

management system for Pattern 
Approval / OIML Certificates

Pattern Approval 型式评价任务管理信息系统

p Base on the practical experience of our daily management, develop management
system for Pattern Approval / OIML Certificates to support our quality system and
make it run efficient.

p The quality system has run for more than 6 years, and it shows that this system is
very stable and efficient. This system includes all the general and necessary
information of Pattern Approval / OIML Certificates.

p Keep all the related information update in time, in order to help the manager and 
manufacturer to know the latest situation about the process of the Pattern Approval / 
OIML Certificates

型式评价任务管理信息系统



The electronic 
documents and 
Paper documents 
are one to one 
correspondence



Management system for Pattern Approval / OIML Certificates

management system for Pattern 
Approval / OIML Certificates

Pattern Approval 型式评价任务管理信息系统型式评价任务管理信息系统

Till now, this system has stored and shared a great deal of 
information to us, and it is very convenient and  highly effective for us 
to carry out Pattern Approval in Changping and Hepingli as well.
n Project of type evaluation 523
n Working log 411, 954
n Test Reports  2303
n Documents from clients 5459
n E-mails with clients 1903



Status:
Ongoing
FinishedFinished
Canceled
Modifying
Alarm
Modified
Document Review



Example:
Project 
1002012132
Manufacturer :
Shanghai YAO 
HUA weighing 
System 
Company



Project No:

Basic Information:

Instrument:

Classification

Task Type

Manufacturer

Person in Charge

Contact Person

Charge

Task Receiving Time

Finished Time



5W :
When, Who, Where , 
Why, What

All the information  
here recorded during 
the former document 
review and later 
instrument testing.

When received the EUT? 

Who came to install the
EUT? 

Why the task last for a 
long time?

Where is the test place?

What tests should be 
done?







Task progress:

Time for receiving EUT:

From receiving EUT to 
Test Report :

Document Review:

Document List :
Application Form,
Photo,
Drawing, 
Manual, 
……

EUT Receive:
Notice Date
Manufacturer Feedback 



Test Report :
Report Writer

Laboratory Test :
Ambient Test  Time
Environment Test Time
EMC Test Finished Time

Related Document

Report Writer
Report Reviewer
Report Submitter
Report Review Remark



Application Form,

Photo,

Drawing, 

Manual, 

Main parts list

…… 

Document List :



Application of OIML 



Final Document







Communication Document



Communication 
Document  List



Email with client
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Type Evaluation / Verification / Calibration
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Basic Terminology 

n Type (pattern) evaluation: conformity assessment
procedure on one or more specimens of an
identified type (pattern) of measuring instruments
which results in an evaluation report and / or an
evaluation certificate (VIML 2.04)

Type approval: decision of legal relevance, based

中国北京
2016年7月18日-22日

n Type approval: decision of legal relevance, based
on the review of the type evaluation report, that the
type of a measuring instrument complies with the
relevant statutory requirements and results in the
issuance of the type approval certificate (VIML
2.05)
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Basic Terminology 

Verification: provision of objective evidence that a
given item fulfils specified requirements(JCGM
200:2012 2.44)

中国北京
2016年7月18日-22日

EXAMPLE 2 : Confirmation that performance properties 
or legal requirements of a measuring system are 
achieved.
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Basic Terminology 

p Verification of a measuring instrument:
conformity assessment procedure (other than type
evaluation) which results in the affixing of a
verification mark and/or issuing of a verification
certificate (VIML 2.09)

中国北京
2016年7月18日-22日

p Initial verification: verification of a  
measuring instrument which has not 
been verified previously (VIML 2.12)

verification mark and/or issuing of a verification
certificate (VIML 2.09)
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Basic Terminology 

p Subsequent verification: verification of a measuring instrument after
a previous verification (VIML 2.13)

Note 1 Subsequent verification includes
• mandatory periodic verification,

中国北京
2016年7月18日-22日

• mandatory periodic verification,
• verification after repair, and
• voluntary verification.
Note 2 Subsequent verification of a measuring instrument may be

carried out before expiry of the period of validity of a previous
verification either at the request of the user (owner) or when its
verification is declared to be no longer valid.



OIML Pilot Training Center
国际法制计量组织培训中心（示范）

Basic Terminology 
p Calibration: operation that, under specified 

conditions, in a first step, establishes a relation 
between the quantity value with measurement 
uncertainties provided by measurement standards 

中国北京
2016年7月18日-22日

uncertainties provided by measurement standards 
and corresponding indications with associated 
measurement uncertainties and, in a second step, 
uses this information to establish a relation for 
obtaining a measurement 
result from an indication.(VIML 0.14)
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Basic Terminology 
Note 1 A calibration may be expressed by a statement,
calibration function, calibration diagram, calibration curve, or
calibrationtable. In some cases, it may consist of an additive or
multiplicative correction of the indication with associated
measurement uncertainty.

中国北京
2016年7月18日-22日

measurement uncertainty.
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Basic Terminology 
Note 2 Calibration should not be confused with adjustment of a
measuring system, often mistakenly called “self-calibration”, nor
with verification of calibration.
Note 3 Often, the first step alone in the above definition is
perceived as being calibration.

中国北京
2016年7月18日-22日

perceived as being calibration.
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Basic Terminology 
• Calibration consists of determining the deviation between the 

measurement value and the true value under specific conditions 
without making any changes.

• If necessary the instruments are adjusted after calibration.
• These weighing instruments have to be calibrated with calibrated 

中国北京
2016年7月18日-22日

• These weighing instruments have to be calibrated with calibrated 
weights in order to calculate the total.  measurement uncertainty 
including the weights errors and the errors of the weighing 
instrument itself.

• In most of the countries the NIMs offer the calibration service 
directly or trough accredited laboratories.
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Calibration Verification

based on readability (d) based on verification interval (e)

no classification of the instrument classification in accuracy class

does not qualify the instrument qualify the instrument pass or failed 

Differences Calibration / Verification

does not qualify the instrument qualify the instrument pass or failed 

no tolerances fixed MPE fixed by legal metrology （MPE）

method through accreditation method given by legal metrology 

results  + measurement 
uncertainty no measurement uncertainty 

use of calibrated weights no measurement uncertainty

must be done on site of use can be done at another place



OIML Pilot Training Center
国际法制计量组织培训中心（示范）

中国北京
2016年7月18日-22日
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Test procedure of weighing Test procedure of weighing 
performance, eccentricity, performance, eccentricity, 

Test procedure of weighing Test procedure of weighing 
performance, eccentricity, performance, eccentricity, 
repeatability and warmrepeatability and warm--upuprepeatability and warmrepeatability and warm--upup

2016-07-20
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• 1. Changeover Method

• 2. Pre-load 

• 3. Test Procedure of  weighing performance 

中国北京
2016年7月18日-22日 68

• 3. Test Procedure of  weighing performance 

• 4. Test Procedure of  repeatability

• 5. Test Procedure of  eccentricity

• 6. Test Procedure of  warm-up



What is legal metrology?
• Legal metrology is the application of legal requirements to 

measurements and measuring instruments “

Weighing instrument 
Measuring instrument that serves to determine the mass of a 
body by using the action of gravity on this body. 

OIML Pilot Training Center
国际法制计量组织培训中心（示范） OVERVIEW OF R76

中国北京
2016年7月18日-22日 69

body by using the action of gravity on this body. 

Legal requirements OIML Recommendations give the general
Where to find the legal requirements?
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Structure of R76  non-automatic weighing instruments

中国北京
2016年7月18日-22日 70中国北京
2016年7月18日-22日 70

Combination of 
legal requirements 
of type  evaluation 
and verification.



B.   Additional tests for electronic instruments 
C.   Testing and certification of indicators and analog data processing 
devices as modules of non-automatic weighing instruments 
D.   Testing and certification of digital data processing devices, 
terminals and digital displays as modules of non-automatic weighing 
instruments 
E.   Testing and certification of weighing modules as modules of non-automatic weighing 
instruments 

A.  Testing procedures for non-automatic weighing instruments 

OIML Pilot Training Center
国际法制计量组织培训中心（示范） OVERVIEW OF R76

中国北京
2016年7月18日-22日 71中国北京
2016年7月18日-22日 71

instruments 
F.  Compatibility checking of modules of non-automatic weighing instruments 
G.  Additional examinations and tests for software-controlled digital devices and instruments 



Test standards

Hierarchy for Verification of Mass Hierarchy for Verification of Mass 
and Weighing Metrologyand Weighing Metrology

National prototype of kilogram

Standard weights of class E2Standard weights of class E2
( I  non-automatic Weighing Instrument) 

…

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

中国北京
2016年7月18日-22日 72

Standard weights of class F1Standard weights of class F1
(I, II non-automatic Weighing Instrument) 

Standard weights of class F2Standard weights of class F2
( II non-automatic Weighing Instrument )

Standard weights of class M1   Standard weights of class M1   
(III, IIII non-automatic Weighing Instrument) 



1 Evaluation of indication errors by 
the Changeover Method  

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

the Changeover Method  



Clause: OIML R 76-1 Clauses A.4.4.3 and A.4.1.6

A.4.1.6 Indication with a scale interval smaller than e 

If an instrument with digital indication has a device for 
displaying the indication with a smaller scale interval (not 
greater than 1/5 e) 

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

#1 Evaluation of indication errors by the 
Changeover Method

greater than 1/5 e) 

NTOE: 2. d ≤  1/5 e

NOTE: 1. Digital indication

5 d ≤  e

e = 10 d 

e = 5 d 
e = 2 d 

e = d 

No need of additional weights

Need additional weights to 
determine the error



Clause: OIML R 76-1 Clauses A.4.4.3 and A.4.1.6

Condition:  For instruments with digital indication and without a device for displaying 
the indication with a smaller scale interval (≤ 1/5 e)

ACS-JJ(Tiger) :

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

#1 Evaluation of indication errors by the 
Changeover Method

ACS-JJ(Tiger) :
Max= 3 kg
Min=  20 g
e= 1 g
n=3000

Without smaller scale interval

e= 1 g



Clause: OIML R 76-1 Clauses A.4.4.3 and A.4.1.6

Equipment required:  Equipment Under Test (EUT) ;  Certified weights of 0.1 e to 10 e

Procedure:
1. At  a certain load, L, observe the indication, I, and record.

L L = 10 g

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

#1 Evaluation of indication errors by the 
Changeover Method

L

I

L = 10 g

I =  10 g



Clause: OIML R 76-1 Clauses A.4.4.3 and A.4.1.6

Equipment required:  Equipment Under Test (EUT) ;  Certified weights of 0.1 e to 10 e

Procedure:
2.Apply additional weights of say 0.1 e to the load receptor successively one at a time 
until the indication has changed unambiguously one scale interval (I + e).

Small Weight = 100 mg 0.1 e

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

#1 Evaluation of indication errors by the 
Changeover Method

Δ L=0.5e
Small Weight = 100 mg

Put one by one until the 
indication change to next 
scale interval

0.1 e

Here we add five 100 mg weights
together, then it changes from 10 g to 11 g



Clause: OIML R 76-1 Clauses A.4.4.3 and A.4.1.6

Equipment required:  Equipment Under Test (EUT) ;  Certified weights of 0.1 e to 10 e

Procedure:
3. Record the additional load as ΔL.

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

#1 Evaluation of indication errors by the 
Changeover Method

Δ L=0.5e ΔL = 0.5 e = 0.5 g



Clause: OIML R 76-1 Clauses A.4.4.3 and A.4.1.6

Equipment required:  Equipment Under Test (EUT) ;  Certified weights of 0.1 e to 10 e

Procedure:

4. Use these values to calculate the error as per OIML R 76-1, Clause A.4.4.3.

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

#1 Evaluation of indication errors by the 
Changeover Method

E = I + 0.5e - DL – L   

E = 0.010+ 0.5 – 0.5 – 0.010 = 0 g

e = 1 g

If the changeover point at zero as calculated above was E0 = + 0.1 g , the corrected error at 
10 g is: 

Ec = 0 – (+ 0.1) = - 0.1 g 



Clause: OIML R 76-1 Clauses A.4.4.3 and A.4.1.6

Equipment required:  Equipment Under Test (EUT) ;  Certified weights of 0.1 e to 10 e

Procedure:

5. Use Ec and mpe to calculate the error OIML R 76-1, Clause 3.5.1.

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

#1 Evaluation of indication errors by the 
Changeover Method

Ec = 0 – (+ 0.1) = - 0.1 g Values of maximum permissible errors on 
initial verification 



Clause: OIML R 76-1 Clauses A.4.4.3 and A.4.1.6

Equipment required:  Equipment Under Test (EUT) ;  Certified weights of 0.1 e to 10 e

Procedure:

5. Use Ec and mpe to calculate the error OIML R 76-1, Clause 3.5.1.

Values of maximum permissible errors on initial verification 

OIML Pilot Training Center
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#1 Evaluation of indication errors by the 
Changeover Method

Values of maximum permissible errors on initial verification 

0 ≤ m ≤ 500 e

500 e < m ≤ 2000 e

2000 e < m ≤ Max

e=1 g



Clause: OIML R 76-1 Clauses A.4.4.3 and A.4.1.6

Equipment required:  Equipment Under Test (EUT) ;  Certified weights of 0.1 e to 10 e

Procedure:
5. Use Ec and mpe to calculate the error OIML R 76-1, Clause 3.5.1.

Values of maximum permissible errors on 

OIML Pilot Training Center
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#1 Evaluation of indication errors by the 
Changeover Method

Values of maximum permissible errors on 
initial verification 

0 ≤ m ≤ 500 e

500 e < m ≤ 2000 e

2000 e < m ≤ Max

0  ≤ m ≤ 500 g

500 g < m ≤ 2000 g

2000 g < m ≤ 3000 g

mpe = ±0.5 g 

mpe = ±1.0 g 

mpe = ±1.5 g 

At the load of L = 10 g,  Ec = 0 – (+ 0.1) = - 0.1 g 



Clause: OIML R 76-1 Clauses A.4.4.3 and A.4.1.6

Equipment required:  Equipment Under Test (EUT) ;  Certified weights of 0.1 e to 10 e

Procedure:
5. Use Ec and mpe to calculate the error OIML R 76-1, Clause 3.5.1.   

Values of maximum permissible errors on 
initial verification 

OIML Pilot Training Center
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#1 Evaluation of indication errors by the 
Changeover Method

initial verification 

0 ≤ m ≤ 500 e

500 e < m ≤ 2000 e

2000 e < m ≤ Max

0  ≤ m ≤ 500 g

500 g < m ≤ 2000 g

2000 g < m ≤ 3000 g

mpe = ±0.5 g 

mpe = ±1.0 g 

mpe = ±1.5 g 

At the load of L = 10 g,  Ec = 0 – (+ 0.1) = - 0.1 g ＜ mpe

It satisfies the requirement of mpe at 10 g.



2 Pre-load 

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

2 Pre-load 



Clause: OIML R 76-1 Clauses A.4.1.10 
A.4.1.10 Preloading 
Before each weighing test the instrument shall be pre-loaded once to Max or to Lim if this is defined

Equipment required:  Equipment Under Test (EUT) ; 
Certified weights to the maximum load capacity of the instrument; 

Procedure：

1. Apply a load equivalent to maximum capacity, Max.

OIML Pilot Training Center
国际法制计量组织培训中心（示范） # 2 Pre-load 

1. Apply a load equivalent to maximum capacity, Max.
2. Remove the weights in a similar manner.
3. Zero the instrument.

Max 



3 Weighing Test

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

3 Weighing Test



Clause: OIML R 76-1, Clause A.4.4

Equipment required: Equipment Under Test (EUT) ; 
Certified weights to the maximum load capacity of the 

instrument；
Certified weights of 0.1 e to 10 e

Procedure：

OIML Pilot Training Center
国际法制计量组织培训中心（示范） #3 Weighing Test

Procedure：
1. When determining the initial intrinsic error, at least 10 different test loads shall be 

selected, and for other weighing tests at least 5 shall be selected.

Including Max and Min (Min only if Min ≥ 100 mg) 

Values at or near those at which the maximum permissible error (mpe) changes. 

Record these test loads in column L of the verificationsheet and the appropriate 
mpe in the last column.



Examples: ACS-JJ(Tiger) is a class         Non-automatic 
weighing instrument with digital indication.

Max= 3 kg , Min=  20 g ,  e= 1 g , n=3000

The test loads should be included as follows:

OIML Pilot Training Center
国际法制计量组织培训中心（示范） #3 Weighing Test

The test loads should be included as follows:

Load near the zero:  10 e =10 g

Min: 20 e=20 g

mpe change point: 500e= 500 g

2000e =2000 g

Max: 3000 e=3000 g



Examples: ACS-JJ(Tiger) is a class         Non-automatic weighing instrument with 
digital indication.

Max= 3 kg , Min=  20 g ,  e= 1 g , n=3000

The test loads should be included as follows:

OIML Pilot Training Center
国际法制计量组织培训中心（示范） #3 Weighing Test

Load near the zero
Min

mpe change point

mpe change point

Max



2. Find the error at zero or near zero.

L= 10 e

I

#3 Weighing TestOIML Pilot Training Center
国际法制计量组织培训中心（示范）

Δ L=0.5 e

Using 10 e load as the zero point to take the instrument out of zero tracking range.

Add additional load 0.1 e at which the indication changes from one scale interval to the next.



3. Apply the test loads, increasing from minimum  to maximum.

Δ L=5×0.1 e
I

L= 500 e

#3 Weighing TestOIML Pilot Training Center
国际法制计量组织培训中心（示范）

Example: Test in the first mpe change point

I



4. At each test load record the load, L, the indication, I, find the changeover point and record ΔL.

#3 Weighing Test

1

Application N°:
Type designation:
Date:
Observer:
Verification ℃
scale interval e: 1 g %
Resolution during test
(smaller than e): hPa

(only class          )

WEIGHING PERFORMANCE (A.4.4) (A.5.3.1)
(Calculation of the error)

B219924740
ACS-JJ(Tiger)

/

At start At max At end
23.723.0

9:209:05 9:13
/

Temp:
Rel. h:
Time:
Bar. press

33.3

Zhong Ruilin
2011.02.15

/

Record the time 
when the 

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

Automatic zero-setting and zero-tracking device is:
Non-existent Not in operation × Out of working range In operation

Initial zero-setting > 20% of Max: Yes × No (see R 76-1, A.4.4.2)

E = I + ½ e - ΔL -L
Ec = E - E0 with E0 = error calculated at or near zero (*)

(*) (*)

/ 1.5/ 0.5 / 0.0

Load L
(g)

Error E (g) Corrected error Ec  (g)Add. Load
ΔL (g)

0.0 1.5
3000 3.000 / 0.0

0.0 1.0
2500 2.500 2.500 0.5 0.5 0.0 0.0 0.0

0.0 1.0
2000 2.000 2.000 0.5 0.5 0.0 0.0 0.0

0.0 1.0
1500 1.500 1.500 0.6 0.5 -0.1 0.0 -0.1

-0.1 0.5
1000 1.000 1.000 0.5 0.5 0.0 0.0 0.0

0.0 0.5
500 0.500 0.500 0.5 0.6 0.0 -0.1 0.0

0.0 0.5
200 0.200 0.200 0.4 0.5 0.1 0.0 0.1

0.0 0.5
100 0.100 0.100 0.5 0.5 0.0 0.0 0.0

0.0 0.5
20 0.020 0.020 0.5 0.5 0.0 0.0 0.0

↑
10 0.010 0.5 0.5 0.0 /

↑ ↓ ↑ ↓
0.0

mpe
(± g)

0.010
↓ ↑ ↓

Indication I (kg)

when the 
maximum load 
has been 
applied.



#3 Weighing Test

5. Remove the test loads, decreasing from maximum to zero load.
1

Application N°:
Type designation:
Date:
Observer:
Verification ℃
scale interval e: 1 g %
Resolution during test
(smaller than e): hPa

(only class          )

WEIGHING PERFORMANCE (A.4.4) (A.5.3.1)
(Calculation of the error)

B219924740
ACS-JJ(Tiger)

/

At start At max At end
23.723.0

9:209:05 9:13
/

Temp:
Rel. h:
Time:
Bar. press

33.3

Zhong Ruilin
2011.02.15

/

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

Record the time 
and ambient 
temperature.

Automatic zero-setting and zero-tracking device is:
Non-existent Not in operation × Out of working range In operation

Initial zero-setting > 20% of Max: Yes × No (see R 76-1, A.4.4.2)

E = I + ½ e - ΔL -L
Ec = E - E0 with E0 = error calculated at or near zero (*)

(*) (*)

/ 1.5/ 0.5 / 0.0

Load L
(g)

Error E (g) Corrected error Ec  (g)Add. Load
ΔL (g)

0.0 1.5
3000 3.000 / 0.0

0.0 1.0
2500 2.500 2.500 0.5 0.5 0.0 0.0 0.0

0.0 1.0
2000 2.000 2.000 0.5 0.5 0.0 0.0 0.0

0.0 1.0
1500 1.500 1.500 0.6 0.5 -0.1 0.0 -0.1

-0.1 0.5
1000 1.000 1.000 0.5 0.5 0.0 0.0 0.0

0.0 0.5
500 0.500 0.500 0.5 0.6 0.0 -0.1 0.0

0.0 0.5
200 0.200 0.200 0.4 0.5 0.1 0.0 0.1

0.0 0.5
100 0.100 0.100 0.5 0.5 0.0 0.0 0.0

0.0 0.5
20 0.020 0.020 0.5 0.5 0.0 0.0 0.0

↑
10 0.010 0.5 0.5 0.0 /

↑ ↓ ↑ ↓
0.0

mpe
(± g)

0.010
↓ ↑ ↓

Indication I (kg)



6. At each test load record the load, L, the indication, I, find the changeover point and 
record ΔL.
7. Calculate and record the error E where E = I + 0.5 e – ΔL – L and the corrected error 
EC where EC = E – E0.

Max

OIML Pilot Training Center
国际法制计量组织培训中心（示范） #3 Weighing Test

Δ L=5×0.1 e E = 3000+ 0.5 – 0.5 – 3000 = 0 g 



E

#3 Weighing Test

MPE for ACS-JJ
Test load:
10e 10 g
20e 20 g
500e 500 g
2000e 2000 g
3000e 3000 g

Load near the zero
Min

mpe change point
mpe change point

Max

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

m

mpe change point
500 g mpe change point

2 kg
Max = 3 kg



#3 Weighing Test

Note1: 
A.4.4.2 Supplementary weighing test (4.5.1) 

For instruments with an initial zero-setting device with a range 
greater than 20 % of Max, a supplementary weighing test shall be 
performed using the upper limit of the range as zero point.

If the instrument has an initial zero-setting range > 20% a 
supplementary weighing test is required.

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

supplementary weighing test is required.

Note2: 
A.4.4.1 Weighing test 
1) At least 5 loads shall be selected. 
2) Test loads selected shall include Max and Min (Min only if Min ≥ 100 
mg) 
3) Values at or near those at which the maximum permissible error (mpe) 
changes. 



Practical excersise:

OIML Pilot Training Center
国际法制计量组织培训中心（示范） #3 Weighing Test



4 Repeatability

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

4 Repeatability



Clauses:  OIML R 76-1, clauses 3.6.1 and A.4.10
1. For verification one series of weighings with about 0.8 Max is sufficient. 
2. Three weighings on classes III and IIII or six weighings on classes I and II are necessary. 
3. If the instrument is provided with automatic zero-setting or zero-tracking, it shall be in 

operation during the test. (A.4.10)

Procedure:
1. Determine the state of the automatic zero-setting device and zero-tracking device. Record 

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

#4  Repeatability

1. Determine the state of the automatic zero-setting device and zero-tracking device. Record 
by marking the appropriate box with an ×.

5

Application N°: B219924740
Type designation: ACS-JJ(Tiger)
Date:
Observer:
Verification ℃
scale interval e: 1 g %
Resolution during test
(smaller than e): hPa

(only class          )

Automatic zero-setting and zero-tracking device is:
Non-existent × In operation

Load (weighing 1-10) g Load (weighing 11-20) g1500 3000

Rel. h:

/ Bar. press /

Temp: 26.2

Time: 09:45

REPEATABILITY (A.4.10)

2011.02.25
At end

26.4
At maxDing Jing-an, Yao Hong At start

Automatic zero-
setting or zero-
tracking shall 
be in operation 
during the test.

×



#4  Repeatability

Procedure:
2.  Determine the test load for the first set of weighings. This should be approximately 80%     

of Max. It is recommended that for a multi-interval instrument this test load should be    
near Max in the lowest partial range.

3.   Record the time and ambient temperature.
4. Conduct a pre-load test . ( A.4.1.10 )
5. Apply the test load and record the indication, I.

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

Max

I



Procedure:
6. Find the changeover point and record DL.

#4  Repeatability

Δ L=5× 0.1e

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

7. Calculate E using E = I + 0.5 e – DL – L and record.

8. Remove the test load. 
If the indication does not return to zero, reset instrument to zero.

E = 3000 + 0.5 - 0.5 -3000 = 0 g



Procedure:
6. Repeat steps 5 to 8 as followings:

3 times in all for class III , IIII 
6 times in all for class I , II. 
0.8 Max is sufficient 

7. Calculate Emax – Emin and record the 
result and the mpe for the test load.

#4  Repeatability
5

Application N°: B219924740
Type designation: ACS-JJ(Tiger)
Date:
Observer:
Verification ℃
scale interval e: 1 g %
Resolution during test
(smaller than e): hPa

(only class          )

Automatic zero-setting and zero-tracking device is:
Non-existent × In operation

Load (weighing 1-10) g Load (weighing 11-20) g

E= I + 1/2 e - ΔL - L

REPEATABILITY (A.4.10)

2011.02.25
At end

26.4
At maxDing Jing-an, Yao Hong At start

Time: 09:45
/

Temp: 26.2
Rel. h:

/ Bar. press

1500 3000

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

E= I + 1/2 e - ΔL - L

Emax - Emin (weighing 1 - 10) g Emax - Emin(weighing 11 - 20) g

± g ± g

Check if a) E ≤ |mpe| (3.6 of R76-1)
b) Emax - Emin ≤ absolute value of mpe (3.6.1 of R76-1)

×

Remarks:

mpe mpe1

ΔL (g)
E  (g)

of load I (kg) ΔL (g)
Indication Add. Load Indication Add. Load E  (g)

of load I  (kg)

2 1.500 0.5 0.0
1 1.500 0.5 0.0

4 1.500 0.5 0.0
3 1.500 0.5 0.0

6 1.500 0.6 -0.1
5 1.500 0.5 0.0

8 1.500 0.5 0.0
7 1.500 0.5 0.0

10 1.500 0.5 0.0
9 1.500 0.5 0.0

12 3.000 0.5 0.0
11 3.000 0.5 0.0

0.0
14 3.000 0.5 0.0
13 3.000 0.5

17 3.000 0.5
16

18

15 3.000 0.5
3.000

3.000

1.5

0.5
0.5 0.0

0.5 0.0

Passed Failed

0.0

0.0

0.1

20 3.000

0.0

0.0
0.5

0.0

3.000
193.6 Permissible differences 

between results 
Single weighing result shall by 
itself not exceed the maximum 
permissible error for the given 
load. 



5

Application N°: B219924740
Type designation: ACS-JJ(Tiger)
Date:
Observer:
Verification ℃
scale interval e: 1 g %
Resolution during test
(smaller than e): hPa

(only class          )

Automatic zero-setting and zero-tracking device is:
Non-existent × In operation

Load (weighing 1-10) g Load (weighing 11-20) g

E= I + 1/2 e - ΔL - L

1500 3000

Rel. h:

/ Bar. press /

Temp: 26.2

Time: 09:45

REPEATABILITY (A.4.10)

2011.02.25
At end

26.4
At maxDing Jing-an, Yao Hong At start

Procedure:
6. Repeat steps 5 to 8 as followings:

3 times in all for class III , IIII 
6 times in all for class I , II. 
0.8 Max is sufficient 

7. Calculate Emax – Emin and record the 
result and the mpe for the test load.

#4  RepeatabilityOIML Pilot Training Center
国际法制计量组织培训中心（示范）

Emax - Emin (weighing 1 - 10) g Emax - Emin(weighing 11 - 20) g

± g ± g

Check if a) E ≤ |mpe| (3.6 of R76-1)
b) Emax - Emin ≤ absolute value of mpe (3.6.1 of R76-1)

×

Remarks:

0.0

0.1

20 3.000

0.0

0.0
0.5

0.0

3.000
19

Passed Failed

0.0
3.000

1.5

0.5
0.5 0.0

0.5 0.0
17 3.000 0.5
16

18

15 3.000 0.5
3.000

0.0
14 3.000 0.5 0.0
13 3.000 0.5
12 3.000 0.5 0.0
11 3.000 0.5 0.0

10 1.500 0.5 0.0
9 1.500 0.5 0.0
8 1.500 0.5 0.0
7 1.500 0.5 0.0
6 1.500 0.6 -0.1
5 1.500 0.5 0.0
4 1.500 0.5 0.0
3 1.500 0.5 0.0
2 1.500 0.5 0.0
1 1.500 0.5 0.0

Indication Add. Load Indication Add. Load E  (g)
of load I  (kg) ΔL (g)

E  (g)
of load I (kg) ΔL (g)

mpe mpe1
3.6.1 Repeatability 
Max difference can’t be greater 
than the absolute value of the 
maximum permissible error 



Practical excersise:

OIML Pilot Training Center
国际法制计量组织培训中心（示范） #4  Repeatability



5 Eccentricity

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

5 Eccentricity



Clauses : OIML R76-1 3.6.2 and A.4.7
Equipment: Equipment Under Test (EUT) ; 

Certified weights to the maximum load capacity of the instrument；
• Determine the state of the automatic zero-setting device and zero-tracking 

device. Record by marking the appropriate box with an ×.
• 3

3.1

Application N°: B219924740
Type designation: ACS-JJ(Tiger)
Date:

ECCENTRICITY (A.4.7)
Eccentricity using weights (A.4.7.1, 2 and 3)

2011.02.25

Record the time 
and ambient 
temperature .

OIML Pilot Training Center
国际法制计量组织培训中心（示范） #5 Eccentricity

Date:
Observer:
Verification ℃
scale interval e: 1 g %
Resolution during test
(smaller than e): hPa

(only class          )

(1) Test(s) performed on a mobile instrument (A.4.7.5): Yes × No
(2) In case of "Yes" (1): A.4.7 and A.4.7.1 to A.4.7.4 have been applied: Yes No
(3) In case of "No" (2): Description of eccentricity test(s) (see A.4.7.5) under "Remarks"

Location of test loads: mark on a sketch (see an example below) the successive locations of test loads, using 
numbers which shall be repeated in the table below.

Also indicate in the sketch the location of the display or of another perceptible part of the instrument.

Automatic zero-setting and zero-tracking device is:
Non-existent Not in operation × Out of working range In operation

E = I + ½ e - ΔL -L

4 3

/ Bar. Press

1 2

2011.02.25
Ding Jing-an, Yao Hong

Temp:

/

At end

Time: 9:32
Rel. h: 14.7

At start At max

9:35
/

26.2

Automatic zero-
setting or zero-
tracking in
operation
during the test.

×



Clauses : OIML R76-1 3.6.2 and A.4.7

Equipment: Equipment Under Test (EUT) ; 
Certified weights to the maximum load capacity of the instrument；

• The instrument has a load receptor having not more than four points of 
support. 

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

#5 Eccentricity

• Divide the surface of the load receptor into four roughly equal quarter 
segments as outlined in diagrams below.



• Determine the individual surface areas of the load receptor where the 
loads are to be applied. 

OIML Pilot Training Center
国际法制计量组织培训中心（示范）

#5 Eccentricity



Procedure: A.4.7 Eccentricity tests (3.6.2)

1. Do a pre-load test ( A.4.1.10 )

2. Zero instrument

3. Take a zero reading at either zero or 10 e at each location.

4. Add additional load 0.1 e at which the indication changes from one scale interval 
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#5 Eccentricity

to the next.
L= 10 e

Location 1

E0 = I + 0.5 e – DL – L
= 10 g +0.5 g – 0.5 g – 10 g
= 0 g 



5. Apply one-third Max plus maximum additive tare (if applicable) at the same 
location, with 10 e still on the load receptor if used.

L=  1/3 Max
L= 10 e
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#5 Eccentricity

6. Remove the 10 e if you are using it.

L=  1/3 Max



7.  Record the indication, I. 
8. Find the changeover point  and record DL.

Δ L=5 × 0.1e

E = I + 0.5 e – DL – L
= 1000 g+0.5 g – 0.5 g -1000g
= 0 g
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#5 Eccentricity

9. Remove the load.
10. Repeat steps 6 to 11 at other locations in turn.
11. Calculate the error, E, where E = I + 0.5 e – DL – L and record. Calculate EC where 

EC = E – E0.



Note2:

A.4.7 Normally it is sufficient to determine the zero error only at the 
beginning of the measurement

On special instruments (accuracy class I, high capacity, etc.) it is 
recommended that the zero error be determined prior to each eccentricity 
loading.  
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loading.  



3.6.2.2 On an instrument with a load receptor having n points of 
support, with n > 4, the fraction 1/(n – 1) of the sum of the 
maximum capacity and the maximum additive tare effect shall be 
applied to each point of support. 

3.6.2.3 On an instrument with a load receptor subject to minimal 
off-centre loading (e.g. tank, hopper, etc.) a test load 
corresponding to 1/10 of the sum of the maximum capacity and 
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defined in OIML R76

corresponding to 1/10 of the sum of the maximum capacity and 
the maximum additive tare effect shall be applied to each point of 
support. 
3.6.2.4 On an instrument used for weighing rolling loads (e.g. 
vehicle scale, rail suspension instrument) a test load corresponding 
to the usual rolling load, the heaviest and the most concentrated 
one which may be weighed, but not exceeding 0.8 times the sum of 
the maximum capacity and the maximum additive tare effect, shall 
be applied at different points on the load receptor. 



Practical excersise:
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1 2

3 4



6 Warm-up
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A.5.2 Warm-up time test (5.3.5) 
An instrument using electric power shall be disconnected from the 
supply for a period of at least 8 hours prior to the test. 
The instrument shall then be connected and switched on and as soon 
as the indication has stabilized, the instrument shall be set to zero 
and the error at zero shall be determined. 

defined in OIML R76

and the error at zero shall be determined. 
Calculation of the error shall be made according to A.4.4.3.
The instrument shall be loaded with a load close to Max. 
These observations shall be repeated after 5, 15 and 30 minutes. 
Every individual measurement performed after 5, 15, and 30 minutes, 
shall be corrected for the zero error at that time. 
For instruments of class I, the provisions of the operating manual for 
the time following connection to the mains shall be observed. 



6 Warm-up

Preparations
• Note general data (date, observer, temperature, time, 

state of zero-tracking device) 
• Connect weighing instrument to power supply and

switch it on
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switch it on
• Do not pre-load with maximum load
• Set indication to zero
• If zero-tracking device is active, add minimum load.
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