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Rezumat: Articolul prezinta activitatea Institutului National de Metrologie (INM) desfasuratd in anul 2009 pentru
asigurarea corectitudinii, a uniformitatii i a trasabilitatii masurarilor in Romania. Sunt abordate aspecte ale efortului
INM pentru realizarea, dezvoltarea, mentinerea si racordarea permanentda a sistemului etaloanelor nationale si de
referintd ale Romaniei la etaloanele internationale, in conditii de recunoastere internationald, urmatd de diseminarea
eficienta a unitatilor marimilor respective la beneficiarii din intreaga infrastructurd socio-economicd a Romdaniei.
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Abstract: The paper presents the main activities carried out in 2009 at the National Institute of Metrology (INM) to
assure the correctness, the uniformity and the traceability of measurements in Romania. Aspects are approached at
on the effort of the INM to active realize, develop, maintain the national system of measurement standards, to assure
its international recognition and link it to national measurement standards from other countries and with
international standards, in order be able to efficiently disseminate the measurement units, providing traceability

routes to the SI to users from the entire socio-economical infrastructure of Romania.
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1. Consideratii generale

Metrologia, ca stiinfd a masurdrii, se
constituie intr-un domeniu stiintifico-tehnic
orizontal care sta la temelia tuturor stiintelor
naturii §i ingineriei. Este un domeniu de
cunoastere multidisciplinar §i vast tehnic care,
intr-o manierd unitard, caracterizeaza metodele,
mijloacele si metodologia de tratarea stiintifica a
incertitudinii de masurare, metodele matematice
si principiile comparabilitatii si trasabilitatii.
Evolutia stiintei masurarii este din ce in ce mai
mult influentatd de progresele cercetarii
dezvoltarii si inovarii (CDI), fapt care a condus la
formarea si consolidarea de programe comune
regionale de cercetare in acest domeniu.

Sistemul CDI din Romaénia are rolul de a
dezvolta stiinta si tehnologia cu scopul de a creste
competitivitatea economiei romanesti, de a
imbunatati calitatea sociald si de a spori
cunoasterea cu potential de valorificare si largire
a orizontului de actiune. Ca urmare, o
caracteristicd dominantd permanentda a CDI
vizeaza consensul in urmatoarele privinge:

. orientarea directiilor si obiectivelor de
cercetare-dezvoltare spre domenii stiintifice si
tehnice specifice tehnologiilor de varf;

. tendinta de armonizare permanentd cu
prioritdtile si obiectivele CD urmarite pe plan
european.

1. General aspects

As the science of measurement, metrology
represents a horizontal scientific and technical
field which is at the basis of all natural sciences
and of engineering. It is a multidisciplinary and
technically vast domain of knowledge which
characterizes in a consistent and systematic way
the mathematical methods and the tools used in the
scientific ~ treatment of the measurement
uncertainty and of the comparability and
traceability concepts. The evolution of the
measurement science is more and more influenced
by the advancement in Research, Development
and Innovation (RDI), and that led to the
development and strengthening of joint regional
research programmes in this domain.

The role of the RDI edifice in Romania is to
develop science and technology in order to underpin
the competitiveness of the Romanian economy, to
improve the social quality and to increase the
knowledge that has a potential to bring added
value and to broaden the area for action.
Consequently, a permanent dominant characteristic
of RDI is the tendency to get a consensus regarding:

. setting directions and objectives for
research and development towards scientific and
technical areas that are specific for hi-tech;

. the permanent tendency to harmonize
with the R & D priorities and objectives adopted



Institutul National de Metrologie (INM) —
institut cu profil de cercetare — dezvoltare in
domeniul metrologiei, contribuie direct la
intdrirea capacitdtii infrastructurii metrologice,
pentru a asigura trasabilitatea rezultatelor
masurdrilor si a valorilor ectaloanelor din
Romania la unitatile sistemului international de
unitati, SI.

Ca detinator si operator al marii majoritati a
etaloanelor nationale, INM este un element
esential al Infrastructurii Calitatii, cu un rol
si serviciilor produse in Romania.

In contextul consolidarii pozitiei Romaniei
de stat european, activitatea INM are o
importantd  deosebitid, deoarece realizeaza
suportul necesar pentru intdrirea increderii in
masurarile  efectuate atdit in  domeniul
reglementat cit si in cel nereglementat. INM
constituie o veriga esentiald 1n asigurarea
trasabilitatii, implicit a recunoasterii
internationale a masurarilor realizate in Roméania
de citre laboratoarele de etalonari si verificari
acreditate sau autorizate precum si de catre
utilizatorii individuali de mijloace de masurare.
In acest scop, laboratoarele INM 1si desfasoara
activitatile de etalonare si incercare sub un
Sistem de Management al Calitatii (SMC-INM)
in conformitate cu cerintele SR EN ISO 17025:
2005, recunoscut pe plan international prin
mecanismele acreditarii §i prin mecanismele
puse in aplicare in cadrul Aranjamentului de
Recunoastere Mutuala CIPM-MRA a
ctaloanelor nationale si a certificatelor de
ctalonare si masurare emise de Institutele de
Metrologie Nationale (NMI). Astfel, INM
asigurd premisele esentiale pentru investigarea si
asigurarea calitatii produselor si serviciilor
oferite de operatorii economici pe piete
regionale §i 1n special pe piata unicd europeand
contribuind astfel in mod substantial la cresterea
competitivitatii activitatilor socio-economice
desfasurate in Romania.

Strategia de integrare europeand a INM
impune intensificarea cooperdrii cu institutele
omologe din cadrul asociatiei EURAMET
(www.euramet.org), care sunt implicate activ in
cadrul  procesului ~ CIPM-MRA  vizadnd
recunoasterea capabilitatilor sale de masurare si
etalonare (CMC) precum si in Programul
European pentru Cercetare in Metrologie
(EMRP).

2. Activitatea INM in cadrul CIPM-MRA

Aranjamentul de recunoastere reciproca a
etaloanelor nationale si certificatelor de etalonare
si de masurare emise de institutele nationale de
metrologie (CIPM-MRA) a fost elaborat de
Comitetul International pentru Masuri si Greutati
(Comité International de Poids et Mesures,

in Europe.

The National Institute of Metrology (INM), a
research and development oriented institute in the
field of metrology, contributes directly to strengthen
the capability of the metrology infrastructure, to
provide traceability routes to the International
System of measurement units, SI, for the
measurement results and for the values attributed to
the measurement standards in Romania.

Since it keeps and operates the great majority of
the national measurement standards, INM represents
an essential element of the Quality Infrastructure,
playing a decisive role in underpinning the compe-
titiveness of the goods and services from Romania.

As a part of consolidating the position of
Romania as an European state, the performance of
INM is particularly important, due to the fact that it
underpins the confidence in the measurement
results both in the regulated and in the non-
regulated area, representing an essential provider of
traceability routes and implicitly assuring the
international recognition of the measurements
performed in Romania by the accredited or
authorised calibration and verification laboratories,
as well as by those performed by various users of
measuring instruments. In this respect, the
laboratories of INM perform calibrations and tests
that are covered by its Quality Management System
(SMC-INM), implemented and operated in
compliance with the SR EN ISO 17025:2005
standard, and internationally recognised by means
of accreditation and as a result of the mechanisms
set in motion by its participation in the Mutual
Recognition  Arrangement (CIPM-MRA) for
national measurement standards and for calibration
and measurement certificates issued by National
Metrology Institutes (NMls). Consequently, INM
provides an essential platform for the assessment
and assurance of the quality of goods and services
offered by various units of the economy on the
regional markets and especially on the single
European market, thus contributing considerably to
the improvement of the competitiveness of socio-
economical activities carried out in Romania.

The European integration strategy adopted by
INM implies the stepping up of the co-operation
with the other NMIs within EURAMET
(www.euramet.org), which are actively involved
in participation in the CIPM-MRA, which aims at
getting international recognition for its declared
Calibration and Measurement Capabilities
(CMCs), as well as in the European Metrology
Research Programme (EMRP).

2. Activity within the framework of CIPM-MRA

The Mutual Recognition Arrangement of the
measurement and calibration certificates issued
by the national metrology institutes (CIPM-
MRA) was initiated by the Comité International
de Poids et Mesures (CIPM) based on the
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CIPM), in virtutea autoritatii ce i-a fost conferita
de catre Statele Membre ale Conventiei Metrului.

Activitatea in cadrul CIPM-MRA este
esentiala pentru asigurarea trasabilitafii  si
increderii in rezultatele activitatilor de etalonare
si incercare desfasurate, cu o pondere de peste 86
% in bugetul INM. In principal, aceasta activitate
consta in:

a) Participarea in proiecte de comparatii,
esentiald pentru demonstrarea capabilitatilor
tehnice declarate de INM (CMC). Astfel, in 2009,
cinci laboratoare au efectuat masurdri in cadrul a
opt comparari EURAMET, COOMET, APMP si
ASTM Cannon 1in domeniile calorimetrie,
fotometrie-radiometrie,  timp,  acusticd  si
viscozitate. Situatia actuald pe domenii de
masurare a CMC-urilor publicate In baza de date a
BIPM este reprezentata in Figura 1.

authority conferred by the Signatory Members of
the Metre Convention.

The participation in the CIPM-MRA is
essential in order to provide traceability and
confidence for the results obtained in calibration
and testing performed by the laboratories of INM,
since these activities contribute with more than
86 % to the INM budget. This participation
consists mainly in:

a) Participating in comparison projects,
which is has an essential role in demonstrating
the technical capability of the institute and,
implicitly, in supporting its claimed CMCs. Thus,
during 2009, five laboratories performed
measurements in the frame of eight EURAMET,
COOMET, APMP and ASTM comparisons. The
present state of the CMCs published in the BIPM
database is presented in Figure 1, for each
measurement field.
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Fig.1 Repartizarea CMC-urilor publicate pe domenii de activitate
Fig.1 Published CMCs in accordance with the field metrology

Din totalul celor 258 CMC-uri propuse de
INM sunt validate 191. Restul sunt in analiza in
Comitetele Tehnice (CT) EURAMET, sau sunt
date pentru observatii la JCRB. Numarul CMC-
urilor declarate la inceput de INM s-a redus in
urma comasarii domeniilor de masurare de catre
Comitetele Tehnice ale EUROMET. Trebuie
precizat faptul cd aceste declaratii valorifica
rezultatele bune obtinute in ultimul deceniu de
laboratoarele INM in comparatiile efectuate in
cadrul programelor PHARE PRAQ III si la cele
organizate de BIPM, Comitetele Consultative
ale CIPM precum si de organizatiile regionale
de metrologie: EURAMET (fostul EUROMET),
COOMET si APMP, atat in calitate de
participanti, cat si de laboratoare pilot.

b) Operarea si Tmbunatatirea SMC-INM in
conformitate cu cerintele standardului SR EN
ISO 17025 si cu reglementarile Comitetului
Tehnic EURAMET pentru Calitate (EURAMET
TC-Q, a se vedea www.euramet.org, sectiunea
Comitete Tehnice). In anul 2009 s-au efectuat 11
audituri interne in cadrul cdrora s-au inregistrat

Out of the 258 claimed CMCs, 191 are already
validated. The rest of the claimed CMCs are in the
revision stage at the level of the Technical Committees
(TC) of EURAMET and JCRM. It is worth mention-
ning that the present number of declared CMCs is
lower than the number initially declared as a result of
the re-definition and merging of the measuring
domains by the TCs of EURAMET. It also worth
mentioning that these declared CMCs emphasize the
good results obtained during the last decade by the
laboratories of INM in the comparisons organised
within the framework of PHARE PRAQ III programmes,
those organised by the BIPM and by the Consultative
Committees of the CIPM, as well as those organised
by the Regional Metrology Organisations (RMOs)
EURAMET (formerly EUROMET), COOMET and
APMP, where it was either participating laboratory or
pilot laboratory.

b) Operating and improving SMC-INM in
compliance with the requirements of the SR EN ISO
17025 standard and with the regulations of the
Technical Committee for Quality of EURAMET
(further information may be obtained from
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31 neconformitati care au fost solutionate, sau
sunt in faza avansatd de solutionare. S-au
inregistrat un numar de 3 reclamatii de la clienti
(ceea ce reprezintd aprox. 0,01 % din etalonarile
efectuate in 2009), toate solutionate prin
satisfacerea clientului. Au fost efectuate cu
succes reevaludrile laboratoarelor acreditate
(Mase si Marimi Electrice) de catre expertii
organismului german de acreditare DKD.

3. Activitatea de cercetare

In anul 2009 activitatea de cercetare din
INM s-a desfasurat in cadrul unor teme de
cercetare grupate astfel:

I.  Proiecte de cercetare stiintifica
complexe derulate 1n cadrul Programului
National de Cercetare-Dezvoltare (PNCD II) —
Parteneriate in domenii prioritare;

II. Proiecte de cercetare stiintifica
finantate prin programe europene - ERA NET
Plus;

III. Programul de cercetare dezvoltare
pentru ,,intrei;inerea etaloanelor nationale,
primare si de referintd ale Romaniei”, finantat
din fondurile BRML;

IV. Programul de cercetare privind
activitatile de perfectionare, conservare si
utilizare a etaloanelor nationale, finantat de catre
Ministerul Economiei;

V. Teme de cercetare aplicativd pentru
elaborarea de acte normative (proceduri de
incercare,  verificare de metrologie legala,
instructiuni de lucru si proceduri specifice de
etalonare) finantate din fonduri puse la
dispozitie de citre BRML precum si alte surse
proprii.

3.1 Proiecte de cercetare stiintifica complexe
derulate in cadrul PNCD II

in etapa a IllI-a de realizare a proiectului 51-
084, denumitd ,Evaluarea comparabilitatii
parametrilor de performantda a metodelor de
determinarea a contaminantilor”, s-a continuat
axa verticala a proiectului prin care sa se asigure
referinte recunoscute la care sd se racordeze
metode aplicate pentru determinarea
contaminantilor si reziduurilor i cele mai bune
practici de evaluare a realizarii acestei racordari.

Primele activitati desfasurate in aceasta etapa,
raportate in luna septembrie, au urmarit atingerea
obiectivelor referitoare la:

a) Implementarea metodei de evaluare
dezvoltate 1n etapa II.2 si evaluarea capabilitatii
de determinare a reziduurilor la nivelul de
reglementare

b) Experimentarea  metodei  primare
pentru racordarea metodologiilor de determinare
contaminangi

www.euramet.org, section Technical Committees). In
this respect, 11 internal audits have been performed in
2009, which identified 31 non-conformities, all being
either already solved or in an advanced stage to find
and implement a solution. A number of 3 complaints
from clients has been received and registered (relevant
for approx. 0.01 % of the total number of calibrations
performed in 2009 at INM) and all of them were
solved to the satisfaction of the client. The successful
re-assessment of the accredited laboratories (Mass
Laboratory and Electrical Quantities Laboratory) was
also performed by the German Accreditation Body,
DKD.

3. The Research Activity

In 2009, the research activity was carried out based
on several research themes, organised as follows:

L Complex Research Projects carried out
within the framework of the National Research and
Development Programme I (PNCD 1II) -
Partnerships in priority areas;

II.  Research Projects financed within the
framework of the ERA NET Plus;

III.  Projects financed from BRML funds, within
the framework of the Research and Development
Programme “Maintaining the national, primary and
reference measurement standards of Romania’;

IV. Projects regarding the improvement,
upkeep and use of the national measurement
standards, financed by the Ministry of Economy;

V. Applicative research themes regarding the
drafting of norms and regulations (procedures for
type tests, legal metrology verifications, working
instructions and specific calibration procedures)
financed by BRML out of its own funds or using
other own funds.

3.1 Complex Research Projects carried out
within the framework of PNCD I1

In stage III of the project 51-084 “Assessment
of the comparability performance parameters of
the methods used to ascertain contaminants” the
work along the vertical axis of the project
continued in order to provide recognised
references for the methods applied to the
ascertaining of contaminants and residues and best
practice recommendations for linking the methods
to the references.

The objectives of the first actions carried out
in this stage, which were reported in September,
were:

a) Implementation of the assessment
method developed in stage 11.2 and evaluation of
the capability to ascertain residues at regulation
level.

b) Experimenting with the primary method
the linking with the methodologies for
ascertaining contaminants.
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) Participare la 1 Comitet Tehnic BIPM
pentru sustinere capabilitati de masurare

d) Dezvoltarea unei metode de evaluare
a metodologiilor folosite pentru determinarea
contaminangilor

Ultima activitate aferentd etapei I11/2009,
raportatd in luna decembrie, a avut drept scop
Initierea / confirmarea asigurdrii racordarii la
referinte recunoscute de UE (CMC) pentru
contaminangi  §i metoda primard, pentru
omologarea rezultatelor obtinute in proiect si,
respectiv confirmarea faptului cd rezultatele,
indiferent de gradul de exactitate asociat si de
scopul in care acestea sunt raportate in Romania,
au credibilitate si fundamentare metrologicd si
pot fi recunoscute mutual in toate statele membre
ale Conventiei Metrului care au semnat CIPM-
MRA.

In cadrul activitatilor derulate in anul 2009 au
fost efectuate:

- Experimentarea metodelor gaz-
cromatografice cuplate cu spectrometria de masa,
in continuarea celor demarate in etapa anterioara,
precum si a metodelor spectrometrice de masa cu
plasma cuplate inductiv pentru determinarea de
concentratii masice de pesticide si, respectiv, de
metale grele aflate in esantioane reale;

- Evaluarea preliminara a capabilitatii de

determinare a contaminantilor (reziduuri de
pesticide si metale grele) folosind metoda GS-
MS/ICP-MS 1n perspectiva confirmarii lor intr-o
comparare relevanta CIPM-MRA;
a omogenitatii a doud materiale de referintd
contindnd matrice alimentard, intentionate a fi
utilizate in scheme de evaluare de capabilitate
(PT);

- FElaborarea de protocol de comparare,
aplicabil in exercitiile planificate in etapa
ulterioara a proiectului;

- Colaborarea internationala la nivelul
Comitetului  Consultativ pentru Cantitate de
Substanta (CCQM) al CIPM pentru includerea INM
in procesul de dezvoltare si confirmare de cel putin
un CMC in domeniul masurarilor chimice de
alimente;

- Diseminarea rezultatelor partiale obtinute
in cadrul proiectului la manifestari de prestigiu —
cum ar fi Congresul International de Metrologie.

In conditiile in care, in fazele anterioare ale
contractului 51-084 s-au achizitionat doud
echipamente performante si s-au realizat si
asigurat conditiille necesare de instalare si
operare, s-au experimentat capabilititi de
determinare a reziduurilor de pesticide si de
metale grele (Pb, Cd si Ni) in esantioane reale de
apa potabili. In cazul metodei GC-MS s-au
efectuat experimentari preliminare n urma cérora
s-au obtinut valori de recuperare in limitele de
recomandare (70 .. 130) % pentru 14
componenti, din totalul celor 21 tipuri de

c) Participation in 1 BIPM Technical
Committee in order to uphold the measurement
capability.

d) Developing a method to assess the
methodologies for determining contaminants.

The objective of the latest activity related to
stage 1II/2009, reported in December, was
Initiating / confirming the fact that the linking with
references recognised by the EU (CMC) is
assured for contaminants and the primary method,
and was intended for the confirmation of the
results obtained within the framework of the
project, as well as for the confirmation of the fact
that, irrespective of the associated accuracy and of
the context in which they are reported in Romania,
these results are credible and sound from the
metrology point of view and therefore may be
mutually recognised in all the Member States of
the Metre Convention, which are also signatories
of the CIPM-MRA.

The activities carried out during 2009
included:

- Experimental work on the gas-
chromatography coupled with mass spectrometry
methods, continuing the experiments initiated in the
previous stage, as well as on the inductively coupled
plasma mass spectrometry (ICP-MS) methods, in
order to establish the mass concentration of pesticides
and of heavy metals in actual samples, respectively.

- The preliminary assessment of the
capability to determine contaminants (pesticides
and heavy metals residues) using the GC-MS/ICP-
MS method in view of confirming the results by
means of a relevant CIPM-MRA comparison.

- The realisation and the assessment of the
stability over time and of the homogeneity of two
reference materials containing food matrix,
intended for use in PT schemes.

- Drafting a comparison protocol that
would be applicable within the exercises scheduled
for the next stage of the project.

- International collaboration at the level of
CCQM (Comité consultatif pour la quantité de
matiere) of CIPM in order to have INM included
in the process of developing and confirming at
least one CMC in the field of food chemical
measurements.

- Dissemination of the partial results
obtained within the framework of the project in
prestigious scientific events, such as the International
Metrology Congress.

Based on the fact that in the previous stages of
the contract 51-084 two high performance
instruments were purchased and the proper setting
for their installation and operation was realised,
experimental work was carried out to test the
capability to determine pesticides and heavy
metals (Pb, Cd and Ni) residues in actual water
samples. Preliminary experimental work was done
using the GC-MS method resulting in recovery
factors within the recommended limits (70 ... 130)



pesticide analizate. De asemenea, abaterile
standard experimentale asociate recuperarilor
determinate s-au incadrat intre limitele (18 ... 20)
%. S-au identificat cdile de imbunatitire a
rezultatelor obtinute si s-a  concluzionat
necesitatea obiectiva de asigurare a conditiilor de
mediu. In cursul experimentelor preliminare,
aplicind metoda ICP-MS, au fost efectuate
masurdrile in raport cu materiale de referinta
certificate cu trasabilitate documentatd la SI.
Incertitudinea extinsd asociatd s-a incadrat in
parametrii metodei indicati de directiva (10 %),
iar metoda dezvoltata asigura exactitatea necesara
pentru atribuirea de valori de referintd unor
esantioane reale de apa pentru a putea fi utilizate
in teste de evaluare a capabilitatii (PT), intr-o
etapa ulterioard a proiectului;

In vederea participarii intr-o comparare
relevanta ~ CIPM-MRA  pentru  sustinerea
declararii unor CMC-uri in domeniul specific
proiectului, s-a participat la lucrarile Comitetului
Consultativ  pentru Cantitate de Substanta,
organizat in luna aprilie 2009, unde s-a agreat
lansarea, unei compardri cheie suplimentara
compararii CCQM k30 in ultima parte a anului
20009.

Tot in etapa a Ill-a au fost realizate doua
materiale de referintd, unul contindnd metale
grele (Cd, Cu, Pb si Zn) 1n vin si celilalt
contindnd aceleasi metale grele in suc de
grapefruit. Materialele obtinute au fost testate din
punct de vedere al omogenitatii si stabilitatii si
urmeaza sa fie utilizate in etapele viitoare pentru
realizarea axei orizontale a proiectului, respectiv,
pentru evaluarea capabilitatii de masurare a
laboratoarelor de rutind 1intr-un exercitiu de
proficiency testing. De asemenea, pentru
realizarea acestui exercifiu a fost elaborat
protocolul compararii.

Rezultate preliminare obtinute in etapele
anterioare ale proiectului au fost diseminate in
cadrul Congresului International de Metrologie,
desfasurat in luna iunie in Franta.

Actualizdnd documentarea privind stadiul
existent al problematicii abordate privind
parametrii de performanta ai metodelor de analiza
a vinului si mustului, publicate in edifia 2008 a
Compendiumului Organizatiei Internationala a
Viei si Vinului si pentru participarea INM 1in
compararea cheie suplimentara, agreata in cadrul
CCQM, a fost dezvoltata o metoda de masurare
ICP-MS, au fost efectuate experimentari ale
acestei metode 1n vederea verificarii aplicabilitatii
ei 1n cazul esantioanelor de apa si a celor de vin
precum si a validarii partiale Tn conformitate cu
reglementarile Organizatiei Internationale a Viei
si Vinului.

Din experimentarile efectuate s-au verificat
deplasarea si fidelitatea metodei dezvoltate la
INM prin utilizarea de Materiale de Referinta
Certificate (racordate la referinte internationale

% for 14 components out of the total of 21 types of
pesticides which were analysed. Also the
experimental standard deviations associated to the
recovery factors that were determined were
situated within the limits (18 ... 20) %. Possible
ways to improve the results obtained were
identified and the need to assure and maintain the
environmental conditions came out as an objective
necessity. The experimental work included
measurements made using the ICP-MS method
against certified reference materials with a
documented traceability to the SI. The associated
expanded uncertainty was found to be within the limits
prescribed by the Directive (10 %) and the method that
was developed provides the accuracy required when
reference values are attributed to some actual water
samples in order to enable their use in PT schemes, in
a subsequent stage of the project.

In view of a future participation in a comparison
that would be relevant for the CIPM-MRA, in support
of some CMC:s declared for the specific domain of the
project, in April 2009, a representative of INM
attended the meeting of CCQM, where the launching
in the last part of 2009 of a supplementary comparison
that would be associated to the key comparison
CCQM-k30 was agreed upon.

Two reference materials, one containing
heavy metals (Cd, Cu, Pb and Zn) in wine and
the other containing the same heavy metals in
grapefruit juice, were also developed in stage 11
of the project. The homogeneity and stability of
these reference materials were tested and they
are to be used in the future stages in order to
realise the horizontal axis of the project, i.e., to
assess the measurement capability of the routine
laboratories in a PT testing exercise. The
protocol for this PT testing exercise was also
prepared.

The preliminary results obtained in the
previous stages of the project were disseminated at
the International Metrology Congress, which took
place in June, in France.

The present day state of the subject dealt with was
updated by consulting relevant documentation
regarding the parameters that characterise the wine and
the unfermented wine, which were published in the
2008 edition of the Compendium of the International
Organisation of Vine and Wine and, in preparation for
the participation of INM in the supplementary
comparison agreed by the CCQM, an ICP-MS
measurement method was developed and
experimental work with this method was carried out,
in order to test out its applicability in case of wine
samples and water samples, and also in order to get a
partial validation of the method, in compliance with
the regulations in force of the International
Organisation of Vine and Wine.

Based on this experimental work, the
deviation and the fidelity of the method developed
at INM were evaluated using Certified Reference
Materials (which provide the link to recognised



recunoscute) precum si de esantioane reale de
vinuri (alb §i rosii), productie romaneasca.
Rezultatele obtinute au permis concluzionarea
faptului ca parametrii urmdrifi s-au incadrat in
limitele de reglementare §i metoda dezvoltatd este
adecvata pentru aplicare In compararea cheie
suplimentara.

De asemenea, experimentarile efectuate si
actualizarea documentdrii au pus 1n evidentd
surse de incertitudine a caror cuantificare
urmeaza sa fie realizatd in etapele viitoare ale
acestui proiect de cercetare.

Avand in vedere prevederile directivei de apa
referitoare la parametrii de calitate necesari, au
fost efectuate si verificari suplimentare de
recuperare ale valorilor de pesticide folosind
metoda GC-MS, configuratd cu detector FID
achizitionat in prima parte a etapei L
Verificarile au vizat confirmarea valorilor de
recuperare folosind un MRC tip amestec de
pesticide. Recuperarea s-a incadrat in limitele
acceptate de reglementari internationale si s-a
imbunatatit substantial fatd de experimentarile
anterioare.

Din analiza criticd a cailor de atingere a
comparabilitatii rezultatelor masurarilor chimice
raportate in legatura cu calitatea alimentelor si
racordarea acestora la referinte recunoscute, s-au
concluzionat o serie de aspecte practice si de
conceptie:

- sustinerea tehnico-stiintifica a rezultatelor
masurdrilor raportate in domeniul controlului
alimentelor si produselor alimentare este necesar
sd se bazeze pe referinte nationale si inter-
nationale recunoscute prin etalondri trasabile si
sau prin CMC-uri publicate in baza de date;

- INM contribuie in mod direct Ia
comparabilitatea si trasabilitatea masurarilor
efectuate prin servicii specifice (etalonari),
materiale de referintd certificate furnizate,
asigurarea suportului tehnic pentru comunitatea
laboratoarelor de incercare a alimentelor;

- dezvoltarea sistemului de referinte national
care sustine racordarea tuturor masurarilor la
referinte recunoscute international are la baza
participarea cu rezultate bune a INM 1n
compardri relevante CIPM — MRA;

- participarea 1n comparari relevante si
dezvoltarea referintelor nationale (etaloane
fizice si materiale de referintd certificate)
constituie proiecte de cercetare stiintifica
deoarece activitatile efectuate in acest scop
implicd, in afara masurarilor propriu-zise, si
dezvoltarea si validarea de metode de ordin
superior, estimarea si raportarea incertitudinii de
masurare  asociate  rezultatelor declarate,
evaluarea gradului de echivalentd in raport cu
valoarea de referinta a comparatiei cheie etc.;

- capabilitatile de masurare si etalonare
asigurate in prezent de Romania acopera in mica
masura nevoile nationale si justifica abordarea

international references), as well as using actual
Romanian wine samples (white and red). The
results obtained led to the conclusion that the
measured parameters were within the limits
stipulated in the regulations and that the method
developed may be used in the supplementary
comparison agreed by CCQM.

The experimental work together with the
updated documentation made it possible to identify
sources of uncertainty which are to be quantified in
the future stages of this project.

Taking into account the provisions in the
Drinking Water Directive regarding the required
quality parameters, additional verifications for the
recovery factor of pesticides were performed using
the GC-MS method, in a configuration with a FID
detector that had been purchased in the first part of
stage IIl. These tests aimed at confirming the
recovery factors using a Certified Reference
Material consisting in a mixture of pesticides. The
recovery factor was found to be within the accepted
limits stipulated in international regulations and was
also found to be considerably improved compared
with the previous experiments.

The critical analysis of the ways to reach
comparability of the chemical measurements results
related to the quality of food and their link with
recognised references, led to a number of practical
and conceptual conclusions:

- the scientific and technical support for the
measurement results that are reported in the context
of food and food products control has to be linked
to recognised national and international references
by means of traceable calibrations or based on
published CMCs from the BIPM database;

- the INM has a direct contribution to the
comparability and traceability of the measurements
by providing specialised services (calibrations),
certified reference materials and technical support to
the food testing laboratory community;

- the development of the national reference
system supporting the linking of all measurements
to internationally recognised references is based on
the participation with good results of INM in
comparisons which are relevant for the CIPM-MRA.

- participation in relevant comparisons and
the development of the national references
(physical measurement standards ands certified
reference materials) amount ot research projects
as the activities carried out in this respect involve,
beside the actual measurements, the development
and validation of higher order methods, the
evaluation and reporting of the measurement
uncertainty associated to the declared results, the
evaluation of the degree of equivalence relative to
the reference value of the key comparison, etc.;

- the calibration and measurement capabilities
existing now in Romania are able to cover only a
small fraction of the national needs and therefore the
approach along vertical axis of the project is justified
as it aimes at the development of primary methods that



verticald a proiectului care vizeaza dezvoltarea
de metode primare trasabile SI;

- evaluarea comparabilitafii rezultatelor
raportate la nivelul laboratoarelor de incercare in
domeniul alimentelor, prin  comparari
interlaboratoare, se inscrie in atributiile unui
institut national de metrologie si justifica
abordarea orizontald a proiectului, care vizeaza
dezvoltarea de scheme de capabilitate in
colaborare cu institute acreditate In domeniu —
partenerul INCD ICECHIM din consortiul creat
pentru realizarea proiectului 3125.

3.2 Proiecte de cercetare finantate prin
programe europene ERA NET Plus

In dorinta unei abordari coerente la nivel
european in domeniul metrologiei §i a unei
actionari eficiente, mai multe state membre au
luat initiativa de a crea un program comun de
cercetare §i dezvoltare intitulat “Programul
European de Cercetare Metrologica”, denumit in
continuare EMRP, pentru a raspunde cererii din
ce Tn ce mai mari pentru acest domeniu in
Europa, in special in sectoarele tehnologice
emergente, drept instrument de inovare, cercetare
stiintifica si sustinere a politicii.

Astfel, in anul 2008, in baza prevederilor
articolului 169 din Tratatul de instituire a
Comunitatii Europene (versiunea consolidata),
care prevede participarea Comunitatii la
programe de cercetare derulate in comun de mai
multe state membre (in afara oricarui cadru
comunitar), inclusiv participarea la structurile
create in vederea realizérii acestor programe, la
nivelul Comunitatii Europene a fost elaborata o
propunere de Decizie a Parlamentului European
si a Consiliului “privind participarea Comunitatii
la un program european de cercetare si dezvoltare
metrologica derulat de mai multe state membre -
EMRP”, decizie care a fost adoptatd in 16
septembrie 2009.

Scopul programului este eficientizarea si
sporirea eficacitatii activitatii de cercetare in
domeniul metrologiei prin reunirea programelor
nationale de cercetare in domeniu. Programul
urmeaza sa contribuie de asemenea la structurarea
spatiului european de cercetare printr-o mai buna
coordonare, eliminand barierele dintre
programele nationale.

EMRP vizeaza sustinerea dezvoltarii si
inovarii stiintifice prin asigurarea cadrului juridic
si organizational necesar pentru cooperare pe
scard largd intre statele membre in materie de
cercetare  metrologici 1n  orice domeniu
tehnologic sau industrial.

Accesul Romaniei la EMRP este facilitat de
faptul ca, prin Institutul National de Metrologie,
tara noastra este deja angrenatd intr-o activitate
sustinutd de colaborare cu institutele de
metrologie  nationale din  Europa, fiind

are traceable to the SI;

- the assessment of the comparability of the
results which are reported by the food testing
laboratories, by means of inter-laboratory
comparisons, is part of the mission of a national
metrology institute and therefore the approach along
the horizontal axis of the project is also justified as it
aims at developing proficiency testing schemes in
collaboration with institutes that are accredited in
that field — the partner institute INCD ICECHIM,
from the consortium formed for the project 3125.

3.2  Research projects financed within the
framework of the European programme ERA NET
Plus

In order to have a coherent European
approach in the field of metrology and to increase
the efficiency, several member states initiated a
co-ordinated research and development programme
named “European Metrology Research Programme,”
hereinafter referred to as EMRP, which is meant
to answer the ever increasing demand for this
field in Europe, especially in the emerging
technological domains and to represent a tool for
innovation, research and policy underpinning.

Therefore, in 2008, based on the provisions in
Article 169 of the Treaty establishing the
European Community (Nice consolidated version),
which allows the participation of the Community
in the RTD programmes undertaken by several
Member States (apart from any Community
framework), including the participation in the
structures created for the execution of those
programmes, a joint decision of the European
Parliament and of the European Council was
adopted on 16 September 2009 regarding “the
participation of the Community in an European
metrology research and development programme,
carried out by several member states — EMRP.”

The aim of the programme is to increase the
effectiveness of the research in metrology by co-
ordinating the national metrology research
programmes. The programme is expected to
contribute to a better structuring and co-
ordination of the European Research Area, by
eliminating the barriers between the national
research programmes.

EMRP aims at underpinning the development
of science and innovation by providing the legal
and organisational framework which is needed
for large scale co-operation between member
states in metrology research addressing any
technological or industrial domain.

The participation of Romania in the EMRP is
facilitated by the fact that, through the National
Institute of Metrology, is already engaged in a
sustained collaboration with the national metrology
institutes in Europe, being recognised as a partner
within EURAMET e.V., which is recognised by the
European Commission as a partner organisation for



recunoscutd ca un partener in cadrul EURAMET
e.V. organizatic regionaldi de metrologie,
desemnata de Comisia Europeana pentru
administrarea programelor de cercetare comune
ale Statelor Membre sustinute financiar de
Comisia Europeana.

In anul 2009 INM a participat in cadrul a
doua proiecte de cercetare stiintifica colaborativa
(JRP) derulate in ERA NET Plus, program pilot
al EMRP demarat in 2007, dupd cum urmeaza:

a) iIMERA PLUS project: T3 Jl.1
Nanoparticles -Traceabile characterization of
nanoparticles

Obiectivul proiectului este dezvoltarea de
metode trasabile pentru masurarea nano-
particulelor si pentru analiza distributiei lor.

La executia proiectului participa institute
nationale de metrologie din sapte tari ale Uniunii
Europene (PTB — Germania, CMI — Republica
Cehd, METAS — Elvetia, INRIM - Italia, INM —
Roménia, CEM — Spania si MIKES — Finlanda)
coordonatorul de proiect fiind NPL din Regatul
Unit al Marii Britanii.

Proiectul se desfasoard pe o duratd de 36 de
luni, de la 01.06.2008 péna la 31.05.2011, in cinci
etape (P1 ... P5) si este structurat pe sase pachete
de lucru.

Obiectivele  activitatilor  efectuate de
Laboratorul LUNGIMI — INM 1in etapa P2
(01.11.2008 — 31.10.2009) au fost prepararea
probelor de nanoparticule si nanotuburi pentru
caracterizarea lor prin microscopie electronica
(Task 2.2: Sampling of nanoparticles si Task 5.2
Preparation and sampling of CNT) si analiza
acestor probe (Task 2.3: Surface characterisations
of nanoparticles).

b) Next Generation of Power and Energy
Measuring Techniques (T4.J01 Power &
Energy)

INM a fost implicat in cursul anului 2009 in
realizarea unei activitagi din cadrul pachetului de
lucru ,,Metodologie si implementare armonizate
pentru masurarile trasabile ale parametrilor ce
definesc calitatea energiei”, anume in Studiul
efectelor impedantei finite a regelei de alimentare
asupra parametrilor care definesc calitatea
energiei. Componente ale proiectului de cercetare
colaborativa ,,The Next Generation of Power and
Energy Measurements” care a fost inifiat la data
de 1 Aprilie 2008 si se deruleazad in cadrul ERA-
Net Plus, sub supravegherea Comitetului EMRP
al EURAMET e.V., pe o duratd de 3 ani,
implicand un numar de 16 institute nationale de
metrologie din spatiul European, anume BEV din
Austria, CEM din Spania, CMI din Cehia,
DANIAmet-TRESCAL din Danemarca, INRIM
din Italia, INM din Romania, JV din Norvegia,
LNE din Franta, METAS din Elvetia, MIKES din
Finlanda, MIRS/SIQ din Slovenia, VSL din
Olanda, NPL din Regatul Unit, PTB din
Germania, SMU din Slovacia si SP din Suedia.

the management of the joint research programmes
of the Member States financially supported by the
European Commission.

In 2009, INM participated in two Joint
Research Programmes (JRPs) carried out within
ERA NET Plus, a pilot programme of the EMRP,
which started in 2007, as folows:

a) iMERA PLUS Project: T3 Jl1.1
Nanoparticles - Traceable characterization of
nanoparticles

The objective of the project is to develop
traceable methods for the measurement of nano-
particles and for the analysis of their distribution.

National metrology institutes from seven
countries of the European Union (PTB -
Germany, CMI — Czech Republic, METAS -
Switzerland, INRIM — Italy, INM — Romania,
CEM - Spain and MIKES - Finland) are
participating in carrying out the project, whose
co-ordinator is NPL from the United Kingdom.

The project extends over a period of 36
months, from 01.06.2008 until 31.05.2011, in five
stages (P1 ... P5) and comprises six work
packages.

The objectives of the work done by the
Length Laboratory of INM in stage P2
(01.11.2008 — 31.10.2009) were the preparing of
the nano-particles and nano-tubes samples, in
order to have them characterised using electron
microscopy (Task 2.2: Sampling of nanoparticles
and Task 5.2 Preparation and sampling of CNT),
and the analysis of these samples (Task 2.3:
Surface characterisations of nanoparticles).

b) Next Generation of Power and Energy
Measuring Techniques (T4.J01 Power &
Energy)

During 2009, the INM was involved in carrying
out one task of the work package 1A Harmonised
Methodology and Implementation of the Traceable
Measurement of Power Quality Parameters,” namely
Investigate finite bus impedance effects on power
quality  parameters and  Harmonization of
methodology and verification measurement of
power quality parameters. This is a part of the Joint
Research Project 1°The Next Generation of Power
and Energy Measurements, which was started on 1
April 2008 and is carried out within ERA-Net Plus,
under the supervision of the EMRP Committee of
EURAMET e.V., for a period of 3 years, involving
a number of 16 NMIs from the European area,
namely BEV from Austria, CEM from Spain, CMI
from the Czech Republic, DANIAmet-TRESCAL
from Denmark, INRIM from Italy, INM from
Romania, JV from Norway, LNE from France,
METAS from Switzerland, MIKES from Finland,
MIRS/SIQ from Slovenia, VSL from The
Netherlands, NPL from the United Kingdom, PTB
from Germany, SMU from Slovakia and SP from
Sweden.

The objective of the work done in 2009 was
Ithe evaluation of the influence of the



Obiectivul activitatii efectuate in cursul
anului 2009 a fost evaluarea influentei
parametrilor circuitului in care se efectueaza
masurari referitoare la calitatea energiei electrice
asupra exactitdtii masurarilor de distorsiuni
armonice si flicker. Aceste influente au fost
evaluate pe baza unor modeldri matematice ale
perturbatiilor introduse de surse tipice de
distorsiuni armonice in retea, care sa poata fi
verificate experimental. In acest sens, au fost
definite si studiate mai multe modele pentru retea
si sursele de perturbatii, iar simularile realizate pe
baza acestor modele au urmarit reflectarea cat
mai fidela si aprecierea variatiilor impedantei
retelei la conectarea sarcinilor perturbatoare,
precum si evaluarea efectelor variatiei impedantei
finite a retelei asupra unor parametri care definesc
calitatea energiei in intervalul de frecvente
relevant pentru analiza armonica.

3.3 Programe de cercetare pentru intretinerea,
perfectionarea si dezvoltarea etaloanelor
nationale si de referinta

Aceste programe urmdresc punerea la
dispozitia 1intregii societdti a unui sistem de
etaloane nationale si de referintd performante, in
acord cu necesitatile actuale si de perspectiva
medie, care sd asigure trasabilitatea rezultatelor
masurarilor realizate in Romania la Sistemul
International al Unitatilor de Masurda (SI) cu
cele doud componente majore pe care aceastd
activitate le implica:

a. Realizarea, dezvoltarea, mentinerea si
racordarea permanentd a sistemului etaloanelor
nationale si de referintda ale Roméniei Ia
ctaloanele internationale, 1in conditii de
recunoastere internationald, urmata de

b. Diseminarea eficientd a unitatilor
marimilor respective la beneficiarii din intreaga
infrastructura socio-economica a Romaéniei.

Prima componentd este realizatd prin
participarea activd la procesul de MRA, prin
cooperarea cu organizatii metrologice
internationale i cu alte organizatii metrologice
nationale i prin etalonari ale etaloanelor
nationale si de referintd pe care le utilizeazd 1n
raport cu etaloane recunoscute international.

A doua componentd este realizatd printr-o
gama largd de servicii (etalonari, Incercéri de
mijloace de masurare, standarde metrologice,
expertiza, asistentd de specialitate, etc.) puse la
dispozitia tuturor beneficiarilor actuali si
potentiali.

Practic in cadrul acestor programe s-au
realizat urmatoarele activitati
- participarea la comparéri internationale;

- etalonarea unor ectaloane din dotarea INM la
institute nationale de metrologie dezvoltate;

- efectuarea de lucrdari de dezvoltare si
modernizare a unor etaloane;

parameters of the circuit used for PQ
measurements on the accuracy of the harmonic
distortions and flicker measurements. These
influences are evaluated using mathematical
modelling of the disturbances induced into the
network by typical sources of harmonic
distortions, which may be experimentally
verified. In this respect, several models for the
network and for the disturbance sources were
developed and studied, and the simulations
performed lusing these models were intended to
accurately reflect the network impedance and to
assess the changes in the network impedance
induced by connecting the disturbance
producing loads to the network, as well as to
evaluate the effects that the changes of the finite
network impedance might have on some
parameters which define the power quality
within the frequency range that is relevant for
the harmonic analysis.

3.3 Research progammes dedicated to the
upkeep, improvement and development of the
national and reference measurement standards

These programmes are intended to provide the
whole society to a system of high performance
national and reference measurement standards, that
would meet the present and medium term needs and
that are able to provide traceability to the
International System of Measurement Units (SI) for
the measurements performed in Romania, including
the two major components involved in carrying out
this task:

a. Realising, developing, maintaining and
permanently linkinig the system of national and
reference measurement standards of Romania to the
international measurement standards, while assuring
their international recognition.

b. The efficient dissemination of the measurement
units to the users from the whole socio-economic
infrastructure of Romania.

The first component is achieved by the active
participation in the CIPM-MRA, by the co-
operation  with international metrology
organisations and with other national metrology
organisations and by calibrating the national and
reference  measurement  standards  against
internationally recognised measurement standards.

The second component is achieved by means
of a large variety of services (calibrations, type
tests on measuring instruments, written standards
on metrology, expert advisory work, specialised
technical assistance, etc.) which are offered to all
existing and potential users.

Practically, within the framework of these
programmes, the following tasks were carried out:
- participation in international comparisons;

- calibration of certain measurement standards at
developed national metrology institutes from abroad
- performing development and modernisation



- punerea in functiune a unor instalatii noi.

Aceste activititi sunt percepute ca premise
necesare  pentru  sustinerea /  asigurarea
competitivitatii infrastructurilor socio-economice
nationale in contextul procesului de integrare
europeana si desfiintarii barierelor economice.

34 Teme de cercetare aplicativd pentru
elaborarea  procedurilor de incercare,
verificare de metrologie legali, instructiuni de
lucru si proceduri specifice de etalonare

In anul 2009 s-au elaborat 70 de proceduri de
incercare si verificare de metrologie legala,
finantate din fonduri puse la dispozitie de catre
BRML precum si din surse proprii.

4. Bugetul de venituri si cheltuieli realizat in
anul 2009

Veniturile planificate in anul 2009 au fost
realizate intr-un procent de 104 %, respectiv
11.068.727 lei. Veniturile realizate, defalcate pe
activitati sunt redate in diagrama din figura 2.

work on some measurement standards;

- putting into operation some new equipment.
These tasks are perceived as pre-requisites for

underpinning and assuring the competitiveness of

the national socio-economical infrastructures in the

context of the European integration and of

eliminating economic barriers.

3.4 Applicative research projects for the
drafting of testing and legal metrology
verification procedures, work instructions and
specific calibration procedures

In 2009 a number of 70 testing and legal
metrology verification procedures were drafted,
financed from funds provided by the BRML, as
well as from own sources.

4. Income and Expenses in the Budget for the
Year 2009

The planned incomes was realised in a
percentage of 104 %, respectively 11068727 lei.
The actual contributions of each activity to the
INM revenue are given in Figure 2.
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Fig.2 Ponderea activitatilor in structura veniturilor in anul 2009
Fig.2 Structure of incomes in 2009

Din diagrama rezultd cd ponderea cea mai
mare in veniturile realizate, in anul 2009, o au
serviciile de etalonari si verificari metrologice,
care au reprezentat 86 %. Veniturile realizate din
activitatea de cercetare si de sustinere a acesteia
au fost in proportie de 14 %.

Cheltuielile totale pe anul 2009 au fost de
9544365 lei. Ponderea cheltuielilor o reprezinta
cheltuielile de personal, 58,8 % din cheltuielile
totale. Cheltuielile de capital in 2009 reprezinta
8,3 % din cheltuielile totale.

5. Investitiile realizate in anul 2009
In anul 2009 a fost previazut un fond de

investitii de 919000 lei din care s-au realizat 18
pozitii in valoare de 795705 lei. Pozitiile

One may note that the higher weight is
represented by the calibration and metrological
verification services, representing 86 % from the
achieved incomes. The researches and the
research supports incomes represented 14 % from
the actual achieved incomes.

The total expenses in 2009 amounted to 9544365
lei. The largest part of the expenses in 2009, that is
58.8 % of the total expenses, was represented by the
personnel costs. The capital expenditures in 2009
represented 8.3 % of the total expenses.

5. Actual Investments in 2009
The foreseen investments funds for 2009

were 919000 lei, out of which 18 items were
purchased for the total amount of 795705 Iei.



referitoare la unele aparate care nu au putut fi
realizate, din lipsa unor oferte valabile, au fost
reluate in planul de investitii pe anul 2010.

In baza Ordonantei Guvernului nr. 20/1992
privind activitatea de metrologie, modificatd si
aprobatd prin Legea nr. 11/1994, cu modificarile
si completdrile ulterioare, in anul 2009 INM a
primit, o finantare de la bugetul Ministerului
Industriei in valoare de 800000 lei, reprezentand
finantarea unor achizitii aferente dezvoltarii
etaloanelor nationale, in completare, de la
bugetul de stat, cap 51.01 — ,,Autoritati publice
si actiuni externe”, pozitia C — Alte cheltuieli de
investitii — dotari independente, conform Anexei
3/35 la Legea nr. 18/2009 a bugetului de stat pe
anul 2009.

Pentru cele 8 echipamentele achizitionate pe
fondurile MEF s-a aplicat procedura de achizitie
prin licitatie deschisd, urmatd de o etapa
suplimentara de licitatie electronica.

De asemenea, din fondul de dezvoltare al
BRML, au fost achizitionate 4 echipamente
pentru laboratoarele Temperaturi, Marimi
Electrice si Concentratie gaze.

6. Personal
Situatia personalului INM la 31 decembrie

2009 a fost urmatoarea:
1. Nr. posturilor conform statului de functii: 128

2. Nr. posturi ocupate la 31.12.2009: 115
3. Nr. persoane cu studii superioare: 64
4. Nr. cercetatori 44
din care: C.S.I 3
CS.II 16
C.S.III 22
C.S. 3

In anul 2009 a obtinut titlul stiintific de
doctor 1 cercetitor, in prezent numarul
cercetatorilor cu titlul de doctor fiind de 18 .

In anul 2009 institutul a angajat 4 salariati,
pe perioadd determinati si au plecat la pensie 5
salariati.

7. Participarea la activitatile din Comitetele
Tehnice EURAMET
7.1 Reuniunea Comitetului Tehnic
EURAMET pentru Metrologie in chimie,
METCHEM a avut loc la Bucuresti, in perioada
03 —06.02.2009.

La aceasta reuniune au participat 55 de
reprezentanti din aproape toate tirile membre
sau asociate EURAMET, 2 reprezentanti din
partea BIPM si 3 reprezentanti ai IRMM. Din
partea INM au participat dr. Mirella Buzoianu —
director stiintific al INM si organizatorul local al
CT, dr. Steluta Duta - cercetator stiintific in
laboratorul Materiale de Referinta din INM si fiz.
Mirela Anghel — cercetator stiintific in laboratorul
Concentratie de gaze al INM.

Principalele aspecte ale activitatii din CT

The items which could not be purchased due to
the lack of valid offers were included in the
investment plan for 2010.

Based on the Government Ordinance No.
20/1992 regarding metrology activities, modified
and approved by the Law No. 11/1994, with the
subsequent amendments and additions, in 2009,
INM received a funding of 800000 lei from the
budget of the Ministry of Industry representing
funding from the state budget for the purchase of
additional equipment needed in order to develop and
improve the national measurement standards, according
to Chapter 51.01 ,,Public authorities and external
actions” position C—Other investment expenditures —
independent purchases, in compliance with Annex
3/35 of Law no 18/2009 regarding the state budget
for the year 2009.

For the purchase of the 8 pieces of equipment
supported from the MEF funds the open call
procedure was organised, followed by a
supplementary electronic call.

Also four pieces of equipment were purchased
for Temperature, FElectrical Quantities and Gas
concentration laboratories, the costs being covered
from the development funds of BRML.

6. Personnel

The situation of the INM personnel on
December 31 2009 was as follows:
1.. No. of positions listed in the organisational structure 128
2. No. of filled positions on 31.12.2009 115

3. No. of higher educated personnel 64
4. No. of research personnel 44
of which: Senior researcher I 3
Senior researcher 11 16

Senior researcher 111 22

Researcher 3

One scientist got her Doctor degree in 2009,
raising the number of INM scientists with this
title to 18.

A number of 4 people were hired in 2009 with a
contract extending for a specified period, while 5
employees retired during the same period.

7. Participation in the General Assembly and
in the Technical Committees of EURAMET
eV.

7.1 The annual Meeting of the Technical
Committee for Metrology in Chemistry of
EURAMET e.V. The annual Meeting of the
Technical Committee for Metrology in Chemistry
of EURAMET (METCHEM) took place in
Bucharest between 03 — 06.02.2009. A number of
55 participants representing almost all the
EURAMET members or associates attended the
meeting, plus 2 representatives from BIPM and 3
representatives from IRMM. INM was represented
by Dr. Mirella Buzoianu, scientific director of INM
and local organiser of the TC meeting, Dr. Steluta
Duta, senior researcher with the Reference



pentru Metrologie in chimie — METCHEM
abordate n anul 2009 au fost:

- Stadiul proiectelor derulate in cele 4 Grupe de
lucru (Anorganica, Organicd, Electrochimie si
Gaze). Din acestea, avand in vedere dotarea
tehnica existentd, INM poate activa efectiv doar
in Grupa pentru substante Anorganice si partial
in Grupa de Lucru pentru Electrochimie;

- Analiza propunerilor de CMC-uri care au vizat
cu precadere revizuirea de CMC-uri anterior
declarate (imbunatatirea) si mai putin declararea
de noi CMC-uri;

- Lansarea de proiecte noi de comparare
EURAMET, care se refera la masurari complexe
(ex. trasabilitatea rezultatelor masurdrilor de
salinitate, diverse pesticide din alimente/ap3,
etc.)

- Diseminarea rezultatelor obtinute in proiectul
ERA NET Plus in desfasurare

- Analiza propunerilor de proiecte EMRP in
domeniul ENERGIEI care urmau sa fie lansat la
sfarsitul anului 2009.

7.2 Adunarea Generala (AG) a Organizatiei
Regionale de Metrologie EURAMET e.V

In perioada 08 — 10.06.2009 s-au desfisurat in
Malta, lucrarile celei de-a 3-a Adunari Generale (AG)
a Organizatiei Regionale de Metrologie EURAMET
e.V cu participarea delegatilor institutelor de
metrologie  nationale membre, asociate  sau
corespondente ale EURAMET precum si a invitatiilor
organizatiilor cu care aceasta asociatie coopereaza.

Lucrérile Adunarii Generale din acest an s-au
desfasurat pe trei nivele:

- intalnirea bordului de directori;

- sesiunea inchisi a Adunari Generale cu
participarea a cate unui singur delegat desemnat de
institutele nationale de metrologie europene;

- sesiunea deschisd a Adundri Generale cu
participarea tuturor delegatiilor si invitatilor.

Din partea INM, la lucrérile celor doud sesiuni
a participat Dr. Mirella Buzoianu, delegat al INM
in EURAMET e.V.

In cadrul lucrarilor Adunarii Generale au fost
abordate o serie de probleme a interes general
pentru asociatia EURAMET, intre care pot fi
remarcate:

1. Politica EURAMET referitoare la vizitele de
evaluare paritare efectuate la fata locului de
membrii ai institutelor nationale de metrologie
similare;

2. Progresele inregistrate de EURAMET de la
ultima AG;

3. Activitatea  secretariatului EURAMET
desfasurata in ultimul an

4. Angajamentul delegatilor si codul de
conduita si  Regulile de procedura ale
EURAMET;
5. Bugetul
urmatoare;

asociatiei  pentru  perioada

Materials Laboratory of INM and Mrs. Mirela
Anghel, physicist, researcher with the Gas
Concentration Group of INM.

The main aspects regarding the problems
tackled within TC METCHEM during 2009 were:
- The state of the projects carried out within the 4
Workgoups  (Anorganic  chemistry, Organic
chemistry, Electrochemistry and Gases). Due to its
technical limitations, INM participates actively in
just two Workgroups, namely in Anorganic
chemistry and partially in Electrochemistry;
- Analysis of the CMC submissions, focusing
especially on revising the already declared CMCs
(aiming at improving them) and less on declaring
new ones;
- Proposing new EURAMET comparison projects,
dealing with complex measurements (e.g., the
traceability of salinity measurements, measurements
of various pesticides in food / water, etc.);
- Dissemination of the results obtained in the
running ERA NET Plus JRPs;
- Analysis of the proposed JRPs for the EMRP call
on Energy that was to be launched at the end of
2009.

7.2 The General Assembly of EURAMET e.V'.

The General Assembly (GA) of EURAMET
e.V. took place between 08 — 10.06.2009, in
Malta. The participants were delegates of the
member NMIs, of the associates or of the
corresponding organisations and representatives
of the organisations EURAMET e.V. co-operates
with.

The 2009 GA of EURAMET e.V. comprised
three levels:

- the Board of Directors meeting;

- the closed session of the GA, with the
participation of only one delegate from each NMI
member of EURAMET e.V_;

- the open session of the GA, with the
participation of all the delegates and invited
representatives.

INM was represented by Dr. Mirella
Buzoianu, the delegate of INM to EURAMET
e.V.

Among the topics of general interest for the
European Association of NMIs, EURAMET e.V.,
which were discussed at the 2009 GA, were:

1. The EURAMET policy regarding the on-site
visits by peers;

2. The progress of EURAMET from the
previous GA;

3. The annual report of the EURAMET
secretariat;

4. The delegates commitment, the Code of
Conduct and the Rules of Procedure of
EURAMET e.V.;

5. The budget of the association for the next
period;

6. The situation of the terms in office of the



6. Stadiul mandatului acordat presedintilor
Comitetelor Tehnice ale EURAMET;
7. Regulile de procedura ale EMRP.

In procesul CIPM-MRA a fost stabilit faptul
ca Organizatiile Regionale de Metrologie (RMO)
sunt responsabile de revizuirea Sistemelor de
Management a Calitatii (QMS) ale institutelor de
metrologie nationale care opereaza in acele
regiuni. De asemenea, s-a agreat faptul ca aceastad
revizie poate implica vizite la fata locului,
efectuate de membrii oricaror institutii similare
(peers). Aceastd modalitate, insa, este folosita
inegal in cadrul diferitelor RMO-uri, EURAMET
fiind singura organizatie regionald care nu o
foloseste formal pand acum. Datoritd cresterii
continue §i mari a numarului de state Membre si
Asociate, utilizarea vizitelor la fata locului este de
asteptat sd devend mai importantd §i  mai
solicitanta, motivand astfel o discutie referitoare la
posibilitatea schimbarii vizitelor la fata locului.

Dupa cum este cunoscut, procesul de revizuire
a sistemelor de management a calitatii efectuate de
membrii oricaror institutii similare are scopul de a
demonstra competenta tehnica a institutului de
metrologie in cauza. In principiu, aceste vizite pot
fi schimbate si substituite intr-o revizie a
documentelor, doar dacd competenta este
demonstrata prin alte mijloace, adica de

1. Dovezi de substanta referitoare la
operarea continud satisfacatoare a unui Sistem al
Calitatii in termeni de vizite expert externe in
cadrul proiectelor inregistrate in TC-Q si al
procesului de revizuire al CMC. Institutele care au
propria declaratie a SMC urmeaza sa fie vizitate de
experti din institute similare in toate domeniile
(management si tehnic) legate de propriile CMC-
uri. Astfel, va fi facutd o distinctie clara dintre
activitatile acreditate si auto-declarate din cadrul
unui INM sau al unui Institut Desemnat (ID).

2. Acreditare, in special acolo unde
evaluatorii tehnici sunt preluati din alte INM-uri si
ID si indeplinesc criteriile de selectie stabilite de
documentul JCRB respectiv. Evaluatorii (membrii
institutiilor similare) trebuie sd vind dintr-un
laborator care este cel putin la nivelul laboratorului
evaluat. Aceastd cerintd este in mod special
importantd pentru expertii tehnici ai institutelor
similare.

In ambele cazuri se iau in considerare si:

3. Pilotarea de CC-KC sau KC sau SC
EURAMET (pentru o perioada de timp limitata la
5 sau chiar 10 ani);

4.  Participarea cu succes in CC-KC sau KC
sau SC EURAMET (pentru o perioada de timp
limitata 5 sau chiar 10 ani);

5.  CMC-urile deja publicate in KCDB;

6. Experienta si reputatia in cercetarea
metrologica, demonstratd prin publicatiile din
jurnalele stiintifice internationale.

EURAMET TC Chairpersons;
7. The Rules of Procedure of the EMRP
Committee.

Regarding the CIPM-MRA, it was commonly
agreed that it is the responsibility of the Regional
Metrology Organisations (RMOs) to revise the
Quality Management Systems (QMSs)
implemented by the participating NMIs operating
in their respective region. It was also agreed upon
the idea that the revision may include on-site visits
by peers. The instrument of the on-site visits by
peers is accepted by all RMOs but it not equally
used by the RMOs, EURAMET being the only
RMO which has not formally used it so far. But
due to the significant increase of the number of
members and associates of EURAMET, the use of
this instrument is expected to become more
important and more demanding, and therefore a
discussion regarding the possibility to exchange
such visits appeard to be fully justified.

As it is well known, the main purpose of
submitting the quality management systems to a
revision process done by peers is to demonstrate
the technical competence of that NMI. In
principle, the peer visits may be replaced by a
revision of the relevant documents, but only in
those cases where the competence is demonstrated
by other means, meaning it is supported by:

1. Substantial evidence regarding the
satisfactory continuous operation of a Quality
Management System supported by visits by
foreign experts within projects registered by the
TC-Q and by the CMC revision process. The
institute with a self-declared QMS are to be
visited by experts from similar institutes for all the
domains (management and technical) related to
thei own CMCs. This way a clear distinction will
be made between the accredited and self-declared
activities of an NMI or Designated Institute (DI).

2. Accreditation, especially in those cases
where the technical assessors come from other
NMlIs and DIs and meet the selection criteria
established by that JCRB document. In these
cases, the technical assessors must come from a
laboratory having at least the same level as the
assessed laboratory. This requirement is
particularly important for the technical assessors
coming from similar institutes.

In both cases it will also be taken into account:

3. The operation as pilot laboratory for CC-KC
or KC or SC EURAMET (over a period of 5 or
even 10 years);

4. The successful participation in CC-KC or KC
or SC EURAMET (over a period of 5 or even 10
years);

5. The existence of CMCs already published in
the KCDB;

6. The experience and reputation in research in
metrology, demonstrated by publications in
international scientific journals.



7.3 Participarea la intrunirile anuale ale
comitetelor tehnice EURAMET

La 10 din intrunirile Comitetelor Tehnice
EURAMET au participat persoanele de contact
pe domeniile respective.

8. Activitati de diseminare si instruire

in anul 2009, un numar de 17 cercetitori, au
participat la 22 sesiuni de comunicari stiintifice, cu
care ocazie s-au prezentat 20 de comunicari
stiintifice. Intre acestea poate fi evidentiata
prezenta specialistilor INM la seminarul IEEE
tinut la Bucuresti, Congresul International de
Metrologie de la Paris si Congresul IMEKO de la
Lisabona.

In anul 2009 au fost publicate un numar de 16
articole in revista Metrologie si Proceedings
diferitelor Congrese si Conferinte internationale.

Revista de Metrologie editatd de BRML si
INM a avut 4 aparitii in 2009, articolele publicate
fiind bilingve. In fiecare numar au fost incluse
contributii ale unor autori straini. La sfarsitul
anului 2009 au fost demarate actiuni pentru cotarea
CNCSIS a revistei (B+).

In anul 2009 au fost organizate 27 seminarii pe
teme de interes national 1n  domeniile:
Aprofundarea cunostintelor privind metodele de
etalonare, Evaluarea incertitudinii de madsurare,
Evaluarea bugetelor de incertitudine, Metrologie in
Chimie si altele. Specialistii INM au sustinut, ca
lectori, cursuri de instruire teoretica si practica
pentru metrologii din laboratoarele BRML privind
etalonarea si verificarea mijloacelor de méasurare
din diferite domenii.

in anul 2009 s-au efectuat un numir de 10
vizite si schimburi de experientda de catre
cercetatorii institutului nostru, ocazie cu care au fost
vizitate laboratoare ale institutele nationale de
metrologie din: Anglia, Belgia, Finlanda, Germania,
Grecia, Serbia, Spania.

9. Comparatii interlaboratoare

In anul 2009 s-au desfasurat un numar de 15
comparatii interlaboratoare internationale si 12
comparatii interlaboratoare nationale. Mentionam
ca aproape toate colectivele au efectuat lucrari
pregatitoare temeinice pentru participare, au
participat la comparatiile internationale si au
obtinut rezultate bune si foarte bune.

Principalele obiective ale acestor comparatii
au fost:

* Verificarea modului in care se materializeaza
unitatea de masurd 1n conformitate cu definitia
acesteia,

 Verificarea modului de determinare si
raportare a incertitudinii de etalonare.

7.3 The annual meetings of the Technical
Committee for Quality of EURAMET e.V.

INM was represented by the designated
contact-persons for each subject field, who attended
the 10 meetings of the Technical Committees of
EURAMET.

8. Dissemination of information and training

During 2009, from INM 17 scientists
participated in 22 scientific events with a number of
20 contributions. We may exemplify the
participation of the specialists from INM in the
International Symposium IEEE, held in Bucharest
International Congress of Metrology from Paris and
IMEKO from Lisbon.

A number of 16 papers were published in 2009
in the Metrologie scientific quarterly, edited by
BRML and INM, and in the Proceedings of various
international congresses and conferences.

In the Metrologie scientific quarterly, the
papers are published in two languages and, in 2009,
each issue included contributions by foreign
authors. At the end of 2009, the appropriate steps
were taken in order to obtain the quotation by
CNCSIS (B+) for the Metrologie scientific
quarterly.

A number of 27 seminars on various themes of
national interest were organised during 2009 in
following areas: consolidation of the knowledge
regarding the methods of calibration, the evaluation of
the measurement uncertainty, the uncertainty analysis
for a measurement leading to the assembling of the
uncertainty budgets, metrology in chemistry. Experts
from INM provided theoretical and practical training
for the metrologists from the laboratories in the
BRML network regarding the calibration and
metrological verification of instruments in various
fields.

During 2009, INM specialists participated in 10
visits and consultations in laboratories of the
national metrology institutes in Belgium, Finland,
Germany, Greece, Serbia, Spain and the United
Kingdom.

9. Interlaboratory Comparisons

During 2009, 15 international comparisons
and 12 national comparisons were carried out. It
is worth mentioning that most of the workgroups
of INM were engaged in thorough preparatory
work for participation in comparisons and
participated in international comparisons with
good and very good results.

The main objectives of these comparisons
are:

* To check the way the measurement unit is
realised according to its definition;

*To check the way the calibration
uncertainty is evaluated and reported;



* Verificarea capabilitatii de a efectua etalonari
de 1naltd exactitate si sustinerea CMC-urilor
propuse sau care urmeaza sa fie declarate,

10. Etalonari in laboratoare straine

In anul 2009 au fost etalonate 24 echipamente ale
institutului  in urmétoarele institute nationale de
metrologie: BIPM — Paris,. PTB - Germania, UME —
Turcia, DPLA - Danemarca, Fluke Precision
Measurements Ltd. - Marea Britanie. Aceste
echipamente constituie componente ale etaloanelor
nationale sau ale etaloanelor de referinta ale Romaniei.

11. Lucrari de transmiterea unitatilor de
masura

In anul 2009, in cadrul INM, au fost etalonate
23410 etaloane si au fost verificate 14619 mijloace
de masurare. Tot in aceastd perioadd au fost
executate 133 incercari de model.

Daca facem o retrospectiva a ultimilor 16 ani
se constatd cd numarul de mijloace de masurare
supuse etalonarilor si verificarilor metrologice a
scazut continuu. Aceasta scddere este mult mai
accentuatd in 2009, cand numarul de etaloniri a
micsorat cu cca 20 %, in timp ce numarul de
verificdri metrologice a scdzut practic la jumatate
din numarul verificarilor efectuate in anul
precedent.

12. Probleme de rezolvat in anul 2010

Problemele ce trebuie rezolvate in 2010 si in
continuare pleacd de la obiectivul strategic din
aceastd etapa si anume: dezvoltarea INM la un
nivel compatibil cu potentialul si necesitatile
Romaniei, precum si cu cerintele ce trebuie
indeplinite de institut ca membru cu drepturi
depline In EURAMET. Astfel:

l. Prima problema constd in consolidarea
institutului national, printr-o finantare eficientd,
pe baza unui program national de metrologie care
sd permitd accesarea proiectelor europene din
cadrul programului EMRP. Lansarea unei
strategii de dezvoltare nu poate fi facutd fara
luarea in calcul a unor resurse bugetare care sa
acopera cel putin resursele Indreptate, 1n special,
catre investitii.

2. A doua problema este constientizarea ca
fiecare colectiv de cercetdtori trebuie sa actioneze
pentru atragerea unor resurse externe (proiecte de
cercetare din Programul National de C-D, ca si
din programele lansate de EURAMET).

3. Situatia personalului institutului este cea
mai importantd §i mai greu de solutionat. In
ultimii ani, structura de personal a INM a
involuat sistematic prin plecarea sau pensionarea
unor cercetatori si, in prezent, cei mai buni
specialisti sunt Incarcati de sarcini administrative,

* To demonstrate the capability to perform
calibrations and high accurracy measurements
and to support the already declared CMCs or the
CMCs which are to be declared.

10. Calibrations in Laboratories from Abroad

During 2009, a number of 24 pieces of
equipment used at INM as components of the
national or reference measurement standards
were calibrated in the laboratories of BIPM —
Paris, PTB - Germany, UME — Turkey, DPLA -
Denmark, Fluke Precision Measurements Ltd. -
United Kingdom.

11. Dissemination of the SI measurement units

A number of 23410 measurement standards
were calibrated and 14619 measuring instruments
were verified at INM during 2009. Also a number
of 133 type tests were performed.

If we consider in a retrospective the past 16
years, one may notice that the overall number of
instruments brought in for calibration or for
metrological verification went constantly down.
This decrease is more prominent in 2009 as the
number of the calibrations performed has
diminished with 20 %, while the number of
metrological verifications reduced to half the
number registered the previous year.

12. Problems that are to be solved in 2010

The problems that are to be solved in 2010 and
in the coming years result from the current strategic
objective, i.e., the development of the INM up to a
level that would meet the potential and the needs of
Romania, as well as from the requirements that
INM should comply with as a full member of
EURAMET e.V.

1. A first problem is the strengthening of the
national institute, by providing an adequate
financing, as part of a national metrology research
programme, that would enable the participation in
European projects within the EMRP. It is
impossible to launch a sound development
strategy without taking into account budget
resources able to cover at least some essential
investments.

2. The second problem is the necessity to raise
the awareness that every research group has to be
actively involved in attracting external financial
resources (research projects within the framework
of the National Research & Development
Programme, as well as those launched by
EURAMET).

3. The problems generated by the situation of
the personnel are the most impotant and, at the
same time, the most difficult to solve. For the past
years INM registered a downward trend regarding
the man power, as some of its specialists either left



de naturd justificativi. In ansamblu, politica de
personal din ultimii ani este blocata de interdictia
de a face angajari ca si de nivelul de salarizare
scazut si ne-stimulativ din INM. Este necesara
stabilirea unei politici de personal care sa
conduca la stimularea interesului tinerilor
specialisti de a lucra un timp mai indelungat in
INM.
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the institute or retired and as the best specialists
are overwhelmed by administrative tasks that
produce in most cases all sorts of explanatory
reports. The personnel related problems are
aggravated by the persistence of the interdiction to
hire new specialists, as well as by the imposibility
to offer attractive remunerations that would
motivate young and capable specialists to join the
INM for extended periods in order to enable them
to provide significant scientific contributions.
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