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French College of Metrology (CFM) in
colaborare cu Laboratoire  National de
Meétrologie et d’Essais (LNE) organizeazd la
fiecare doi ani Congresul International de
Metrologie in orase diferite din Franta.

Gazdele celui de al 14-lea Congres
International de Metrologie sunt institute
binecunoscute si care se bucurd de o mare
apreciere in domeniul lor de activitate. French
College of Metrology (CFM) a fost creat Tn mai
2003 ca o asociatie 1n baza legii 1901, care preia
responsabilitatile predecesorului sdu, Collége de
Meétrologie. Principala sa misiune este de a
promova metrologia industriala prin actiuni
colective adecvate scopului, dupa cum urmeaza:

- Difuzarea culturii metrologice si a
cunostiintelor in domeniul stiintific, industrial si
al mediului comercial;

- ldentificarea necesitatilor pe care
institutiile §i organizatiile trebuie sa le
indeplineascd in domeniul metrologiei;

- Organizarea schimburilor de experientd
pentru persoanele implicate Tn domeniul
metrologiei;

- Contributia actiunilor colective coerente,
atat la nivel national ct si regional,

- Intreprinderea de actiuni adecvate care au
scopul de promovare si dezvoltare in domeniul
metrologiei.

Laboratoire National de Meétrologie et
d’Essais (LNE) este un membru “ex officio” al
Consiliului de Administratie al Colegiului
Francez de Metrologie. Printre sarcinile sale
clasice, LNE actioneaza ca o interfata intre
diversele Institute Nationale de Metrologie. Ca
membru al Comitetului de Organizare si a
Comitetului  Stiintific si Tehnic al celor mai
multe congrese de metrologie care au fost
organizate de catre French College of
Metrology, LNE oferd sprijin sustinut, atat in
organizare, cat si  pentru numeroasele
comunicari stiintifice.

Congresele anterioare s-au desfasurat la
Lyon Tn 2005 si Lille in 2007. Anul acesta, al

The French College of Metrology in
cooperation with the Laboratoire National de
Métrologie et d’Essais (LNE) organises every
two years The International Metrology Congress
in different cities from France.

The hosts of this 14™ International Congress
of Metrology are well known and respected
institutes in their field of activity. The French
College of Metrology (CFM) was created in
May 2003 as an association based on the law of
1901, taking over the responsabilities from its
predecessor the Collége de Métrologie. Its main
task is to promote industrial metrology by
carrying out appropriate collective actions, as
follows below:

- Disseminate the metrological culture and
knowledge in the scientific, industrial and
commercial environment;

- ldentify the needs that enterprises and
organizations must fulfil in the field of
metrology;

- Be the exchange forum for people
concerned with metrology;

- Contribute to coherent collective actions
on national and regional levels;

- Undertake any suitable action in order to
promote and develop metrology.

The Laboratoire National de Métrologie et
d’Essais (LNE) is an ex officio member of the
Board of Directors of the Collége Francais de
Meétrologie. Among its standard tasks LNE acts
as interface with the foreign National Metrology
Laboratories. As a member of the Organisation
Committee and of the Scientific and Technical
Committee of most metrology congresses
organised by the French Collége, the LNE
provides active support with the organisation as
well as the various communications.

Previous congresses took place in Lyon in
2005 and Lille in 2007. This year, the 14"



14-lea Congres International de Metrologie a
avut loc, incepand cu 22, pana la 25 June 2009,
in Paris, capitala Frantei, in inima regiunii Tle -
de-France (Palatul Congresului, Porte Maillot).
Acest Congres a fost organizat in parteneriat cu:
Eurocopter - Group, Renault, Acac, BEA
Métrologie, Cetiat, Cetim, IMQ; LNE (FR),
NPL (UK); EA, Euramet, BIPM, OIML etc.
Evenimentul a fost un mare succes. Cei
peste 750 de delegati si 200 de vizitatori la al
14-lea Congres, comparativ cu evenimentele
anterioare, a demonstrat interestul crescut in
domeniul metrologiei. O statisticd a Congreselor
din perioada 1995 - 2007 este data in tabelul 1

International Congress of Metrology was held
from 22 to 25 June 2009 in Paris, the capital of
France, at the heart of the Tle-de-France region
(Palais des Congrés, Porte Maillot). This
Congress was organized in partnership with:
Eurocopter - Group, Renault, Acac, BEA
Métrologie, Cetiat, Cetim, IMQ; LNE (FR),
NPL (UK); EA, Euramet, BIPM, OIML etc.

The event was a great success. More than
750 delegates and 200 visitors participated in the
14™ Congress, compared with the previous
events, the participants showed an increased
interest in metrology issues. A statistics for 1995
to 2007 Congresses is given in table 1.

Tabelul 1. Statistica privind Congresele desfasurate intre 1995 - 2007
Table 1: Statistics for 1995 to 2007 Congresses

M95 | M97 [ M99 | MO1 | M03 | M05 | M07
Participare globala 450 | 500 | 630 | 530 | 540 | 830 | 650
Global participation
viztacorn - | 100 | 300 | 100 | 100 | 150 | 120
Isitors
lari participante 10% | 20% | 25% | 29% | 25% | 40% | 35%
Represented countries
Tari participante 21 | 27 | 32 | 35 | 35 | 65 | 40
Represented countries
Conferinte 102 | 131 | 178 | 160 | 160 | 205 | 170
Conferences
Numar de standuri
NUmber of stands 25 | 48 | 56 | 50 | 44 | 64 | 73
arere generala bund sau foart_e puna 81% | 8206 | 82% | 76% | 85% | 81% | 829%
s00d or very good general opinion
Audienta
Audience
Industrie 529 | 51% | 550% | 52% | 43% | 40% | 56%
Industry
Universitati 14% | 15% | 11% | 13% | 18% | 16% | 17%
University
Organizatii publice 23% | 17% | 14% | 20% | 14% | 35% | 24%
Public organisms
Altele

7% | 17% | 20% | 15% | 25% | 9% | 3%
Others
Vqrvem la urmatorul Congres 20% | 4206 | 379% | 38% | 38% | 38% 49
\Will come for next Congress




Tn 2009, misiunile Congresului au abordat
aspecte importante si strategice referitoare la:

- imbunatatirea tehnicilor de masurare, in
scopul de a garanta calitatea produselor si
proceselor;

- contributia la imbunétatirea proceselor de
masurare;

- promovarea masurdrii ca un instrument de
calitate Tn cadrul companiilor;

- evaluarea performantelor in domeniul
metrologiei si implicatiile acestora pentru
industrie, R&D si societate;

- analiza progresului  in  domeniul
tehnologiei inovatoare;

- demonstrarea valorii de mdisurare ca o
dovada a calitatii;

- participarea la dezvoltarea de tehnologii
inovatoare.

Congresul International a inceput luni, 22
iunie, cand participantii au ajuns si au luat parte
la deschiderea oficiala. Sesiunile de comunicari
si postere, precum si ‘Round Tables’ au avut loc
incepand cu ziua de marti 23 iunie pana joi, 25
iunie. Peste 1 000 de participanti, din 50 de tari,
au avut ocazia de a discuta subiecte diverse cu
specialisti si profesionisti in diverse domenii din
cadrul unor companii multinationale,
laboratoare, organizatii de sandtate si
producitori de mijloace de masurare.

Acest forum international de mare
importantd in domeniul metrologiei a avut
sesiuni de prezentari orale, sesiuni de postere si
6 mese rotunde. Subiectele care au fost discutate
si prezentate, au acoperit urmatoarele teme:

> controlul masurarii, analize si procese
de incercare;

» marimi fizice si chimice;

> reglementari si scopurile acestora,

> metrologie legala si recunoastere
internationala;

> noutiti in metrologie si noi sectoare.

Tn plus, Congresul a fost un loc de ntalnire
pentru specialistii in metrologie din mediul
industrial si al laboratoarelor stiintifice prin:

» 6 mese rotunde, si aproximativ 180 de
prezentari;

> 90 standuri cu expozitie de
echipamente de masurare si service;

»  vizite tehnice la diverse companii.

Temele planificate pentru cele 6 mese
rotunde, dedicate aspectelor zilnice din industrie,
au fost prezentate dupa cum urmeaza:

- Care este miza pentru metrologie Tn
domeniul sanatatii,

- Metrologie si reducerea emisiilor de gaze
cu efect de sera,

- Metrologie si performanta industriala;

- Temperaturi industriale si materiale not,

In 2009, the Congress tasks were focused on
some important and strategic issues related to:

- improvement of measurement technigques
in order to guarantee the quality of products and
processes;

- contribution to improving measurement
processes;

- promotion measurement as a tool for
guality within companies;

- assessing developments in metrology and
their implications for industry, R&D and
society;

- review  progress in
technologies;

- demonstration of the value of measurement
as a tool for quality;

- participation in the development of
innovative technologies.

The International Congress started on
Monday, June 22™ when the participants had
arrived and took part to the official opening of
the Congress and the exhibition. The technical
sessions and Round Tables took place from
Tuesday, 23" untill Thursday, 25". About 1 000
participants from fifty countries had the
opportunity to discuss specific topics with
specialists and professionals in companies,
laboratories, health organizations and measuring
instruments manufacturers.

This major international forum of metrology
of great importance featured presentations of
papers, sessions and six round tables. During the
days of the congress were discussed or presented
subjects covering the following themes:

» control of measurement, analysis and
test processes;

> physical and chemical quantities;

> regulations and their aims ;

» legal metrology and international
recognition;

> new metrology and new sectors.

Additionally, the Congress was a meeting
place for specialists in metrology from industry
and scientific laboratories through:

> 6 industrial round table sessions, and
about 180 presentation;

» 90 booths exhibition of equipment
and service;

»  technical visits to companies.

The themes planned for the 6 round tables
sessions, dedicated to daily industrial issues,
were presented as follows:

- What's at stake for metrology in the health
field;

- Metrology and reduction of greenhouse
effects gas emissions;

- Metrology and industrial performance;

- Industrial temperatures and new materials

innovative



- Acreditare, probleme economice si de
strategie;

- Masurari wireless Tn mediul industrial.

Producatorii de echipamente de masurare,
furnizorii de servicii §i organizatiile oficiale au
prezentat ultimile lor imbunatatiri tehnice in 90
de standuri destinate expozitiei.

In timpul Congresului s-au efectuat vizite
tehnice la sediul unor binecunoscute companii/
laboratoare. Participantii la congres, care au fost
interesati In vizitarea laboratoarelor au avut
posibilitatea sa viziteze urmatoarele locuri
interesante cum ar fi:

. LNE Trappes;

. Musée du CNAM:;

e  Renault Technocentre.

Tn timpul Congresului, a avut loc o sesiune
speciala dedicatd intalnirii CIPM-MRA. Biroul
International de Masuri si Greutdti (BIPM) este
asociat Congresului cu ocazia celei de-a 10°
Aniversare a CIPM de implementare a
Acordului de Recunoastere Reciproca.

Al 14-lea Congres International de
Metrologie a avut sesiuni de comunicari orale,
postere si mese rotunde, cu subiecte foarte
interesante, grupate ih 27 de domenii:

1. Metrologie si Sanitate;

2. Sanatate/Radiatii lonizante;

3.Dimensionale: Masurari Topografice si
Masurari 3D;

4. Dimensionale: Masurari si Tehnologii
noi;

5. Masuréri 3D

6. Control Nedistructiv. — Duritate de
Suprafatd Roughness;

7. Tehnologii noi;

8. Masurari Optice;

9. Debit Industrial;

10.Termometrie: Scara Internationala de
Temperatura;

11. Temperatura Industriala si Umiditate;

12. Scara de Temperatura;

13. Temperaturi Industriale;

14.Mediu si Energie;

15.Mediu;

16. Energie;

17. Sl: Catre noi definitii;

18. Sistemul International de Unitati;

19.Chimie Pentru Mediu si Sanitate;

20. Chimie;

21. Electricitate: Cétre noi aplicatii;

22. Electricitate;

23. Incertitudini de Masurare;

24. Masurarea ca Instrument de Conducere,

25. Masa si marimi conexe

26. Metrologie Legala;

27. Recunoagterea  Internationald  a

- Accreditation, economic and strategic
issues;

- Wireless measurements in the industrial
environment.

Manufacturers of measurement equipments,
providers of services and the official
organisations had presented their latest technical
improvements in 90 booths exhibition.

Technical visits to major firms / laboratories
were possible during the Congress. Participants
to the congress which were interested in visiting
laboratories had the opportunities to visit the
following interesting places such as:

e LNE Trappes;

. Musée du CNAM:;

e  Renault Technocentre.

During the Congress, a special session on
the CIPM MRA took place. The International
Bureau of Weights and Measures (BIPM) is
associated to the Congress on the occasion of the
10" Anniversary of the implementation of the
Mutual Recognition Arrangement of the CIPM.

At the 14™ International Congress of
Metrology were presented both oral and poster
sessions as well as the round tables which had
very interesting topics in the following 27 areas:

1. Metrology and Health;

2. Health/lonizing Radiation;

3. Dimensional: Topographic and 3D
Measurements;

4. Dimensional: Measurements and New
Technologies;

5. 3D Measurements;

6. Non Destructive Control — Surface
Roughness;

7. New Technologies;

8. Optical Measurements;

9. Industrial Flow;

10. Thermometry: International Temperature
Scale;

11. Industrial Temperature and Humidity;

12. Temperature Scale;

13. Industrial Temperatures;

14. Environment and Energy;

15. Environment;

16. Energy;

17. The SI: Towards New Definitions;

18. International System of Units;

19. Chemistry for Environment and Health;

20. Chemistry;

21. Electricity: Towards New Applications;

22. Electricity;

23. Uncertainties of Measurement;

24. Measurement as a Managing Tool;

25. Mass And Related Quantities;

26. Legal Metrology;

27. International Recognition of Calibration



Certificatelor de Etalonare.
28. CIPM MRA.

e MASA ROTUNDA 1 - Temperaturi
Industriala si materiale noi;

e MASA ROTUNDA 2- Importanta
metrologiei in sanatate;

e MASA ROTUNDA 3 - Masuriri
Wireless Tn mediul industrial;

e MASA ROTUNDA 4 - Acreditare,
probleme economice si strategice;

e MASA ROTUNDA 5 - Metrologie si
reducerea efectului de sera datorat emisiei de
gaz;

e MASA ROTUNDA 6 - Acreditare,
probleme economice si strategice.

La cel de-al 14-lea Congres International de
Metrologie, au fost acceptate trei lucrari
stiintifice romanesti, dupa cum urmeaza:

1 Mirela ANGHEL - INM/Romania -
Uncertainty evaluation of mass concentration of
exhaled breath alcohol;

2 Adriana VALCU, George POPA, Sterica
BAICU — INM/Romania - Mass measurement
and uncertainty evaluation of standard weights;

3 Elvira BUZAC - INM/Romania -
Traceability and uncertainty: metrological
notions defining the quality of measurements.

Din partea INM doi specialisti si-au
prezentat lucrdrile 1n sesiunea de postere
‘METROLOGY AND HEALTH’ si ‘MASS
AND RELATED QUANTITIES".

Tn figurile 1 si 2 sunt prezentate posterele
participante la cel de-al 14-lea Congres
International.

In timpul acestor prezentiri, autorii au avut
discutii interesante §i constructive cu specialisti
interesati de subiectele abordate in articole.

Schimbul de idei care a avut loc in timpul
discutiilor au fost marcate de un puternic simt de
colegialitate si de Tmpartdgire a experientelor
proprii. Majoritatea acestor discutii au fost
binevenite si fard, nici o urmi de indoiala, ele
trebuie luate in calcul pentru imbunatatirea
activitatii stiintifice In domeniul metrologiei.

Despre autor:

Mirela-Adelaida Anghel, Fizician,
Cercetator Stiintific 111, e-mail
mirela.anghel@inm.ro

Certificates;
28. CIPM MRA.

° ROUND TABLE 1 - Industrial
temperatures and new materials;

e ROUND TABLE 2- Stake for
metrology in the health field,
e ROUND TABLE 3 -  Wireless

measurements in the industrial environment;

. ROUND TABLE 4 - Accreditation,
economic and strategic issues;

e ROUND TABLE 5 - Metrology
and reduction of greenhouse  gas
emissions;

. ROUND TABLE 6 - Accreditation,
economic and strategic issues.

At this 14" International Congress of
Metrology, three Romanian scientific works had
been accepted as follows:

1 Mirela ANGHEL - INM/Romania -
Uncertainty evaluation of mass concentration of
exhaled breath alcohol;

2 Adriana VALCU, George POPA, Sterica
BAICU — INM/Romania - Mass measurement
and uncertainty evaluation of standard weights;

3 Elvira BUZAC - INM/Romania -
Traceability and uncertainty: metrological
notions defining the quality of measurements.

Two specialists from INM presented their
papers on poster session METROLOGY AND
HEALTH section and MASS AND RELATED
QUANTITIES section, respectively.

The posters presented in the 14"
International Congress of Metrology are given in
figures 1 and 2.

During their presentations, the authors had
interesting and constructive discussions with
specialists interested in the topic of the articles.

The exchange of ideas in the discussions
were marked by a sense of collegiality and
mutual sharing of experiences. Most of their
remarks were welcomed and without a shadow
of doubt they must be taken into account for
improving the scientific activity in the
metrology field

About the author:

Mirela-Adelaida Anghel, Physicist,
Scientific Research I, e-mail
mirela.anghel@inm.ro



UNCERTAINTY EVALUATION OF MASS CONCENTRATION
OF EXHALED BREATH ALCOHOL

Mirela Adelaida Anghel
National Institute of Metrology, Romania (INM) . e-mail: mirela.anghel@inm.ro

Abstract. Accurate, reliable and traceable alcohol measurement results in exhaled breath are widely required in forensic
investigations. Based on the experience of the National Institute of Metrology, Romania (INM) the paper describes the
method applied to prepare the standard solutions used to calibrate the evidential breath analyzers, to test their performance, to
assign the mass concentration values using such instruments. Examples of measurement uncertainty evaluation are given
both for the mass concentration associated with the standard solution and with the reported measurement result. The
measurements were performed using different breath alcohol analyzers, simulators and sets of standard solutions.

A reference measurement standard has been developed by
the Gas Concentration Group in INM in cooperation with
Driger Safety Romania, consisting of a wet simulator
(based on the principle reported by Dubovski). To ensure
an adequate traceability, a combination of GC,
electrochemical oxidation and IR methods has been used.

Legal aspects:

= only blood test results are admissible in court

= however, there is an increased tendency to use for legal
purposes the alcohol tests performed in human breath

= by using evidential breath analyzers (EBAs or ethylo-
meters), automatically measuring the mass concentration

of alcohol in exhaled human breath, in milligrams of ethanol

per cubic decimeter of exhaled breath, mg/dm’.

= all specific tests are performed in accordance with the
Romanian Legal Metrology Norm NML-012/05, based on
the OIML Recommendations R126

Preparation of the standard solutions:

* Selection of the standards and their measurement range

* Weighing the alcohol

= Volume measurement of water

* Preparation of the alcohol / water mixtures

* Calculating the mass concentration vy, of each prepared mixture
= Verification of the v, values against a calibrated ethylometer

= Assigning the final value of mass concentration

A set of mass values were weighted: 0,515; 1,030: 1,546; and 2,062 g.
The mass concentration of ethanol in solution,y,,,, was determined
using the equation: Ve = ;:'wh AP

H,0

CALIBRATION CURVE FOR STANDARD SOLUTIONS

Prepared concentration, g/dm3

2 @.00%5 062)

15 (1_330% sa6)

Theoretical concentration, g/dm3

Traceability aspects:

The concentration of ethanol present in vapor phase
above a liquid-water mixture depends on two factors:
the temperature of the mixture and the alcohol
concentration in the liquid

B-
Yoie=VYim- Are
where:

Y .. is the mass concentration of ethanol in vapor phase
above the liquid-water mixture, mg/dm’;
¥ .. is the mass concentration of ethanol in solution, g/dm’
For ¢ equal to 34.0 °C and introducing the experimental
values of 4 and B:
Yoir = 0.386 66 -,

B3 Set of standard solutions of cthanol, gravimetrically

.o Z = prepared, and analyzed with the GS-MS, Clarus 600

= 2= type coupled with mass spectrometer detector
o z

< Z
=

o

-

- = 5 sting/calibration system consisting of: Ethylometer
2 8= ALCOTEST 9510, calibration certificate issued by NMI
Sl é 9 Nederland, and OIML simulator system consisting of 3
= S = bubble train MARK II simulators
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<
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In practice, mass concentrations of ethanol, starting from
ethanol of 99,8 % purity, were weighted on a calibrated
Mettler Toledo balance, max. 310 g, d=0,0001 g. Distilled
water was added to prepare standard solutions, which were
analysed by chromatography methods, and a calibration
curve was drawn. After preparation each standard solution
was put into 3 flask-bubble train, in accordance with OIML
R 126. The mass concentration of ethanol in air was
delivered by the system simulator and this gas was directly
measured, against an ethylometer, (calibration certificate
issued by NMI, The Nederlands).

Calibration system used by the INM for EBAs calibration and verification

GC-MS used to additionally check the mass concentration of’
lcohol dard solution obtained by gravimetric method

Mark II A thermo-controlled flasks, and Alcotest 9510 ethylometer,
both produced by Driiger Safety AG & Co, KGaA, Germany

Uncertainty evaluation of concentration of ethanol in exhaled breath

The cause-effect diagram:

The uncertainty budget for a mass concentration of 1.03 g/dm’ is summarized here:

Ethanol mass Quantity Value Standard ‘ Probability Relative standard ‘
Densimeter 1.030 I 0.00100 | Normal 0.000 97 |

PR O, L I Jomne ‘ |

Temperature calibration 1 .000.00 | (1 ("/z Normal 0.000 30 |
Purity of reagent 0.998 ‘ 0.002/: Rectangular 0.001 16 ‘

Repeatability + - } 0001153 | |

Calibration Density:of ":f:m auoleagent; 0.789 | 0.05 ‘ Normal 0.000 06 ‘

= Hnss “':::'ﬁ":::“::":'d‘:“‘f"““‘““’ 1.028 0.001 6 j Normal 0.001 542 [

Yen

¢ Repeatability

Calibration

Ethanol purity Solution volume

The combined standard uncertainty was evaluated starting from the equation:

o= (32 ()

For a temperature of 34.0 “C, by replacing the coefficients, the equation becomes:

The relative standard uncertainty for mass concentration of’
alcohol in exhaled breath calculated as the ratio between
the standard uncertainty and mass concentration value has
the final value of 0.003 91. For the example given, the

U, =\[0388 728 +(0.0256-5,) 1¢

The uncertainty budget for the mass concentration of alcohol in exhaled breath:

i ratic Standard Probability Relative standard
value of the mass concentration ofalcok‘ml may be stated as Quantity Value vincertainey dlseeibition riceriatuty
Yur = (0.400 + 0.001) mg/d'm 5 Mass cul.w]cnlr.uu\nInl’lsmnddnl 1.028 0.001 — 0.001 542

To evaluate the measurement uncertainty, the spreadsheet solution. g'dm 7,
calculation method described in ISO 8258 was used. Temperature, °C 34.0 U»J 0{_372 rectangular 0.000 02
The EXCEL application was developed by the author of . Falc -

5 3 5 2 - $ ‘oncentration of alcohiol 0.400 0.000 617 normal 0.001 542
this paper and is being used in daily practice. haled breath, mg/cm® : . -




Congrés international de

METROLOGIE

Abstract

To find out the level of competence of calibration

i an interl y i of seven
standard weights between the National Institte of ~ An interlaboratory comparison of seven
Metrology (acting as a pilot laboratory) and sixteen ~ Mmass standards was carried out between
metrology  labc was 17
performed. The interlaboratory comparison reported, has Romania, during the period April 2007 —
tested the best measurement capabilty of each ~ December 2008. LP and the comparison
[ y in calibration of seven dard weights. The scheme was chosen to minimize the
comparisons were carried out between April 2007 and influence of any instability in their mass.
December 2008, the traveling standards used, belonging The seventeen participants in the
to INM, having nominal values: 10 kg, 1 kg, 500 g, 200 g, comparison were: Piatra Neamt, Vaslui,

Introduction

100 g, 20 g and 100 mg. Suceava, Ploiesti, Pitesti,  Targoviste,
The density and the volume of each weight were  Craiova, Slatina, Drobeta Tumu Severin,
furnished by INM. The laboratory's results are presented ~ Targu Jiu, Resita, Baia Mare, Satu Mare,
for each weight, uncertainty declared and the errors ~ Zalau, Bistritaand Bucharest.
normalized of each laboratory (E, values), with respect to Each laboratory has been assigned a
the INM. code (for the confidentiality's results), LP
having the code “1". ILI'
e
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" Deviation from nominal mass (€) and e m uncertainty the corresponding s
values
E = Xty ~ X ror
2 2
Vit Uy
Discussions
-Six participating laboratories (6,9,11,12,15,16) obtained compatible results with
that of LP for all the weights;
-For 10 kg weight, five participating laboratories (5,7,10,14,17) differ from the
results of LP;
-For 1 kg weight, three participating laboratories (4,7,8) differs from the result of

—Ft;r 500g weight, two participating laboratories (4,13) differ from the result of LP;
-For 200g weight, four participating laboratories (3,13,14,17) differ from the
results of LP;

-For 100g weight, three participating laboratories (7,13,17) differ from the results
of LP;

-For 20g weight, three participating laboratories (2,3,8) differ from the results of
LP:

Normalized deviations E, from reference values

-For 100mg weight, one participating laboratory (4) differ from the results of LP
-LP asked participants to review their results for confirmation.

-Two participating laboratories (5, 11) have taken into account uncertainty due to
the eccentricity even the balances have a suspended load receptor;

-Eight participating laboratories (2,4,8,10,14,15,16,17) have no taken into account
in their uncertainty budgets the contribution due to the eccentricity;

-Eight participants (2,6,7,10,12,14,15,17) didn't use additional weights in the
calibration and also have no taken into account in their uncertainty budgets the
contribution due to the difference between standard and !es!

-Five participants (4,5,8,9,13) wrongly d iated to
reference standard, being not in accordance with ch. C.6.2. 2from OIMLR 111;
-Two participants have no taken into in their ion the air
effect.
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