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Rezumat: Articolul prezinta activitatea Institutului Nagional de Metrologie (INM) desfasurata in anul 2013
pentru asigurarea corectitudinii, a uniformitatii §i a trasabilitatii masurarilor in Romdnia. Sunt abordate
aspecte ale efortului depus de personalul INM pentru realizarea, dezvoltarea, mentinerea §i racordarea
permanentad a sistemului etaloanelor nationale si de referinga ale Romaniei la etaloanele internationale in
conditiile procesului de recunoastere CIPM-MRA, urmata de diseminarea eficienta a unitagilor marimilor
respective.
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Abstract: The paper presents the main activities carried out in 2013 at the National Institute of Metrology
(INM) to ensure the correctness, uniformity and traceability of measurements in Romania. There are
approaches at some aspects of the effort put by the INM’s staff to realise, develop and maintain the national
system of measurement standards to proper disseminate measurement units, providing traceability routes to

the SI.
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1. INTRODUCERE

Metrologia, ca stiintd a masurarii, se constituie
intr-un domeniu stiingifico-tehnic orizontal care sta la
temelia tuturor stiinfelor naturii si ingineriei. Este un
domeniu de cunoastere multidisciplinar si vast tehnic
care caracterizeaza, Intr-o manierd unitara, metodele,
mijloacele si metodologia de tratare stiintifica a
incertitudinii de masurare, metode matematice si
principiile comparabilitatii i trasabilitatii.

Institutul National de Metrologie (INM) — institut
cu profil de cercetare — dezvoltare in domeniul
metrologiei, este implicat direct in Intdrirea capacitatii
infrastructurii  metrologice, pentru a asigura
trasabilitatea rezultatelor masurarilor si a valorilor
ctaloanelor din Roménia la unitatile sistemului
international de unitati SI. Prin aceasta, se confera
incredere in instrumentele necesare investigarii
calitatii produselor si serviciilor oferite de operatorii
economici pe piete regionale si in special pe piata
unica europeana.

Pentru alinierea nivelului tehnic i metrologic al
etaloanelor nationale si de referintda pe care le
mentine/opereaza/dezvolta la performantele
institutelor europene de metrologie omologe si la

1. INTRODUCTON

As science of measurement, metrology represents a
horizontal scientific and technical field which stands at
the foundation of all natural sciences and engineering.
It is a multidisciplinary and technically vast domain of
knowledge characterizing in a consistent and
systematic way the mathematical methods and tools
used in data treatment of measurement uncertainty,
comparability and traceability concepts.

The National Institute of Metrology (INM), a
research and development oriented institute in the field
of metrology, is directly involved in strengthen the
capability of the metrology infrastructure, to provide
traceability routes to the International System of
measurement units (SI) for measurement results and
values assigned to the measurement standards in
Romania. Thus, confidence is given in the needed tools
used to investigate the quality of the products and
services provided by economic operators on regional
markets, and especially on the European unique
market.

To align the technical and metrological level of the
national and reference measurement standards
maintained/operated/developed in the facilities existing
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cerinfele pietei nationale, Institutul National de
Metrologie, ca institut cu profil de cercetare,
actioneaza constant §i pentru extinderea si integrarea
activitatii de cercetare desfasurate 1n cadrul
institutional creat la nivel national si european.

Avand 1n vedere rolul si pozitia sa, INM si-a
propus directii de dezvoltare proprii proiectate pe
termen scurt, mediu si lung. Astfel, Th anul 2013 a fost
supus dezbaterii Consiliului Stiintific Proiectul de
Strategie de dezvoltare a Institutului National de
Metrologie in domeniul metrologiei stiintifice si
industriale Tn perioada 2013-2020, document aprobat
cu completari propuse de membrii acestuia.

2. ASPECTE
ORGANIZATORICE

GENERALE SI

Contextul international in care trebuie sa se
integreze si dezvolte INM se caracterizeaza prin:

- Comitetul International pentru Masuri si
Greutati (CIPM) este concentrat pe definirea rolului,
misiunii, obiectivelor, directiilor strategice i
guverndrii Biroului International pentru Masuri si
Greutati (BIPM);

- Comitetul Reunit al Organizatiilor Regionale
de Metrologie si BIPM a aprobat Rezolutii care
clarificd cerinfele pentru institutele desemnate in
conformitate cu prevederile CIPM MRA si
documentele actualizate necesare pentru a publica
capabilitatile de masurare si de etalonare (CMC) in
baza de date a BIPM, KCDB;

- La nivelul Organizatieci Regionale de
Metrologie din Europa s-a acordat o atentie sporita
Institutelor Desemnate si rolului acestora in procesul
CIPM-MRA si EURAMET, optimizarii procesului
vizdnd numéarul de compardri cheie, institutele
nationale pilot etc.;

- ILAC a adoptat Politica de trasabilitate care
documenteaza caile recunoscute pentru asigurarea
trasabilitdtii in laboratoare de etalonare/incercare
acreditate.

La 31.12.2013, KCDB includea 24.521 CMC-uri,
din care 14.978 erau in domeniul masurarilor fizice,
4.001 erau in domeniul Radiatiilor Ionizante si 5.539
erau in domeniul masurarilor chimice.

In Romania, infrastructura laboratoarelor de
etalonare acreditate sau in curs de acreditare s-a largit
constant §i acopera majoritatea tipurilor de etalonari
din domeniile lungimi, unghiuri, acusticd, mase,
presiuni, marimi electrice, temperaturi, calorimetrie,
fotometrie, pH-metrie, spectrofotometrie  §i
concentratic gaze, ceea ce atrage necesitatea cresterii
nivelului de exactitate al serviciilor furnizate de INM.
De asemenea, organismul national de acreditare a
transpus Politica ILAC de trasabilitate intr-o Politica
RENAR care este de asteptat sd aiba un puternic
impact asupra serviciilor de etalonare oferite de INM.

in homologues European metrology institutes, the
National Institute of Metrology as a research institute,
acts constantly also to enlarge and integrate the
research activity performed in the institutional frame
created at national and European level.

Taking into account INM role and position,
development directions were projected on short,
medium and long term. Thus, in 2013 within the
Scientific Council frame, it was discussed the Draft
Strategy of the National Institute of Metrology in the
field of scientific and industrial metrology areas for
2013-2020 period of time; the document was approved
with completions proposed by its members.

2. GENERAL
ASPECTS

AND  ORGANISATORIC

The international frame within the INM should
have develop and integrate was characterized by:

- concentration of the International Committee for
Weights and Measures (CIPM) on better defining the
role and mission, objectives, strategic directions and
governance of the International Bureau for Weights and
Measures (BIPM);

- approval by the Join Committee of the Regional
Metrology Organization and BIPM of the Resolution
clarifying the requirements for the designated institutes
in accordance with the CIPM MRA and the needed
updated documents to publish Calibration and
Measurement Capabilitiess (CMC) in the BIPM
database, KCDB;

- special attention given at European Regional
Metrology Organization level to the Designated
Institutes and to their role within the CIPM MRA
process and EURAMET as well as to optimizing key
comparison activity — number of such KC, pilot
NMls, etc.;

- adoption of the ILAC Policy on Traceability
documenting the recognized routes to ensure traceability
in accredited calibration/testing laboratories.

At 31.12.2013, the KCDB included 24,521
CMCs; out of them 14,978 were claimed in physical
measurements, 4,001 - in lonization Radiation field
and 5,539 - in chemical measurements field.

In Romania, the infrastructure of accredited
calibration laboratories or in process of accreditation
was constantly enlarged and covers most of the types of
calibration services in the fields of length, angles,
acoustics, mass, pressure, electrical quantities,
temperatures, calorimeters, photometry, pH-metry,
spectrophotometers and gas concentration. As a
consequence, the need to increase the accuracy of the
services provided by the INM is more and more
required. The Romanian Accreditation Body adopted
the ILAC Policy on traceability as a RENAR Policy
that is expected to have a large impact upon the
calibration services provided by the INM.



La data de 31 decembrie 2013, Institutul
National de Metrologie era organizat in cinci
laboratoare: Laborator 1 - Marimi Dimensionale si
Acustice, Laborator 2 - Marimi Mecanice, Laborator 3
- Marimi Electromagnetice, Laborator 4 - Marimi
Termice si Optice si Laborator 5 - Marimi Fizico-
Chimice.

Situatia personalului institutului la 31 decembrie
2013 a fost urmatoarea:

1. Nr. posturi conform statului de functii 105

2. Nr. posturi ocupate la 31.12.2013 88

3. Nr. personal angajat pe termen determinat 18

4. Nr. personal angajat pe termen ne-determinat 70
din care,

5.Total personal cu studii superioare 62
6. Numar cercetatori stiintifici 37
din care: CS. 2
C.S.l 11
C.S.1l 20
CS. 4

La sfarsitul anului 2013, 15 cercetatori stiintifici
(reprezentand 40,5 % din totalul cercetatorilor)
detineau titlul de doctor.

Avand in vedere reglementarile legale in vigoare,
in anul 2013 nu au fost efectuate angajari.

In conformitate cu prevederile Regulamentului de
Organizare si Functionare al INM, aprobat prin Ordin al
Directorului  General al BRML nr.107/28.07.2010,
principalele activitati desfasurate in anul 2013, ordonate in
functie de reflexia acestora 1n structura veniturilor
realizate, au fost:

- diseminarea unitatilor de masurd de la
etaloanele nationale si de referintd la cele de nivel
ierarhic inferior;

- efectuarea controlului metrologic legal prin
verificdri metrologice in limitele competentelor
stabilite;

- caracterizarea  periodicdi a  etaloanelor
nationale si de referintd pe care le detine, urmarirea
evolutiei in timp a acestora si asigurarea intreginerii
lor;

- demonstrarea capabilitatilor de etalonare si
masurare prin participarea in comparari cheie,
regionale sau bilaterale organizate sub coordonarea
CIPM;

- propunerea si executarea de proiecte de
cercetare nationale si  europene in  domeniul
metrologiei;

- asigurarea lectorilor si tematicii necesare derularii
Programului de instruire aprobat de BRML;

- avizarea Procedurilor de Tncercare Verificare ale
operatorilor economici care solicitd autorizarea;

- Incercarea 1n vederea evaludrilor efectuate in
cadrul aprobarilor de model;

In afara acestor activitati generatoare de venit, este
necesar a fi subliniat si efortul sustinut §i continuu al
personalului din INM pentru:

On 31% of December 2013, the National Institute of
Metrology was organised within the frame of five
laboratories: Laboratory 1 — Dimensional and Acoustic
Quantities, Laboratory 2 — Mechanical Quantities,
Laboratory 3 — Electromagnetic Quantities, Laboratory 4
— Thermal and Optical Quantities, Laboratory 5 —
Physico-Chemical Quantities.

The situation of the INM’s staff on December 31,
2013 was as follows:

1.No.of positions as in organizational structure 105
2. No. of occupied positions on 31.12.2013 88

3. No. of short term hired staff 18
4. No. of long term hired staff 70
out of which
5. No. of higher educated personnel 62
6. No. of research personnel 37
of which:  Senior researcher | 2
Senior researcher Il 11
Senior researcher |11 20
Researcher 4

By the end of 2013, 15 scientific researchers
(representing 405 % of the total number of
researchers) had PhD.

Taking into account the legal regulations in force,
in 2013 there was no new hired staff.

In accordance with the Rules for Organizing
and Functioning of the INM, approved by Order no.
107/28.07.2013 of the General Director of the
BRML, the main activities performed in 2013 are
presented below as reflected in the income
structure:

- disseminating measurement units to lower order
measurement standards starting from the national and
reference measurement standards;

- performing legal metrology control by means of
metrological verifications, within the established
competence limits;

- periodically characterizing the national and
reference measurement standards maintained in the
INM, monitoring their stability and ensuring their
maintenance;

- demonstrating the calibration and measurement
capabilities by participating in key, supplementary,
regional or bilateral comparisons organized under the
coordination of the CIPM;

- proposing and performing European and national
research projects in metrology field;

- ensuring the trainers and themes to carry on the
Training Program approved by the BRML;

- giving approval proposal to the Testing and
Verifications Procedures developed by the firms
applying for authorization;

- testing to pattern
instruments.

Beside these activities generating incomes, it is
necessary to also underline the continuous and ongoing
effort of the INM staff to:
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- mentinerea §i mbunatdfirea continud a unui
sistem de management al calitatii adecvat atingerii
obiectivelor de calitate stabilite pentru laboratoarele
din structura;

- elaborarea de proiecte de norme de metrologie
legala si de proceduri de incercare/verificare;

- analizarea  proiectelor de  reglementari
nationale, a proiectelor de documente/recomandari
internationale (OIML) avand ca obiect mijloacele de
masurare §i masurarile;

- asigurarea expertilor tehnici in echipele de
audit organizate 1n vederea autorizarii;

- reprezentarea institutului  Tn  activitatea
EURAMET si a Comitetelor Consultative ale CIPM;

- diseminarea rezultatelor proprii in cadrul
diferitelor congrese nationale si internationale, reviste
si alte publicatii de specialitate.

In acest context, trebuie remarcat si faptul ca
ponderea acestor activitati a diferit semnificativ de la
un laborator la altul si, chiar, de la un colectiv la altul
in cadrul aceluiasi laborator, ceea ce a condus la o
incarcare neuniforma a personalului existent.

3. ACTIVITATEA SPECIFICA
METROLOGIEI STIINTIFICE

3.1 Intretinere, perfectionare si dezvoltare a
etaloanelor nationale si de referinta

Institutul National de Metrologie detine, conserva
si opereaza un numar de 22 etaloane nationale si peste
75 etaloane de referintd, care sustin Capabilititile de
Masurare si de Etalonare (CMC) ale INM publicate sau
n curs de aprobare pentru a fi publicate Tn baza de date
a BIPM.

Situatia etaloanelor nationale mentinute §i operate
in cadrul laboratoarclor INM este neschimbata fata de
anul precedent.

Avand n vedere Ordinul nr. 103 din 08.04.2013 al
Directorului General al BRML pentru atestarea /
mentinerea / retragerea atestarii etaloanelor nationale, a
fost elaborat proiectul de Hotarare a Guvernului privind
recunoasterea etaloanelor nationale precum si Nota de
fundamentare a acestui act normativ. Cele doua
documente au fost Tnaintate spre aprobare. Pana la
sfarsitul anului s-au obtinut doar avizele Ministerului
Economiei si ale Ministerului invatimantului.

La 31.12.2013, in baza de date a BIPM erau
publicate 177 CMC-uri ale INM, din care 17 noi CMC-
uri in domeniul fractie masica si temperaturi si 39
capabilitati revizuite in domeniul marimi electrice si
mirimi dimensionale. Numarul mai redus de CMC-uri
a fost rezultatul comprimarii capabilitatilor din
domeniul marimilor electrice de la 97 la 36. Si in anul
2013 servicii din domeniul debite, volume §i marimi
fizico-chimice / concentratie de gaze nu sunt sustinute
de CMC-uri publicate in baza de date BIPM. Pentru a

- continuous maintaining and improving a quality
system appropriate for achieving the established
quality objectives for each laboratory within the
INM;

- draft legal metrology norms and
verification/testing procedures;
- analyze drafts of national regulations,

international documents/recommendations (OIML)
aiming at measuring instruments and
measurements;

- ensure technical assessors in the audit teams
organized for authorization of the units of economy;

- represent the institute in EURAMET activities and
in Consultative Committees of CIPM;

- disseminate the results obtained within the frame
of national and international congresses, revues and
other specialized publications.

Within this described frame it should be also
noted that the weight of these activities was
substantially different from one laboratory to the other
and even from one group to the other within the same
laboratory.

3. THE ACTIVITY SPECIFIC TO SCIENTIFIC
METROLOGY

3.1 Maintaining, improving and developing
national and reference measurement standards

The  National Institute of  Metrology
administrates, maintains and operates a number of 22
national measurement standards and over 75
reference measurement standards, both underpinning
the Calibration and Measurement Capabilities
(CMCs) published or under publication in the BIPM
database.

The situation of the national measurement
standards operated within the laboratories of the INM is
unchanged in respect with 2012.

Taking into consideration the Order 103 of
08.04.2013 of the General Director of BRML to attest /
maintain / withdraw national measurement standards, a
draft of Government Decision was drafted for
recognizing national standards together with the
Supporting Note of this document. Both of them were
submitted for approval. Until the end of 2013 only the
letter of advice was obtained from the Minister of
Economy and Minister of Education.

On 31+ of December 2013 in the BIPM database
were published 177 CMCs of the INM, of which 17
new CMCs in the fields of mass fraction and
temperatures and 39 revised CMCs in the fields of
electrical quantities and dimensional quantities. The
shorted number of CMCs resulted from the reduction
of the capabilities in electricity field from 97 to 36.
Same as before, in 2013 services in flow, volume and
gas concentration fields are not covered by CMCs
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compensa aceastd situagie, in anul 2013 s-au
achizitionat gaze etalon primar de la un institut national
(VSL, Olanda) cu capabilitate publicata in baza de date
a BIPM si, prin aceasta, s-a indeplinit conditia de
trasabilitate documentata in Documentul CIPM 2009-
24 , Traceability in the CIPM MRA”.

3.2 Programul de intretinere, perfectionare
si dezvoltare a etaloanelor nationale si de
referinta.

Etaloanele nationale ale Romaniei si etaloanele
de referintda ale INM au fost Iintretinute,
perfectionate si dezvoltate in anul 2013 din fonduri
BRML si proprii in cadrul unor teme derulate in
Programul de ,,intre‘;inere a etaloanclor nationale,
primare si de referintd ale Roméniei”, finantat de
BRML.

Programul, sustinut de BRML, urmareste punerea
la dispozitia intregii societati a unui sistem de etaloane
nationale si de referintd performante, in acord cu
necesitétile actuale si de perspectiva medie, capabil sa
asigure trasabilitatea rezultatelor masurarilor realizate
in Roménia la Sistemul International al Unitatilor de
Masurd (SI) cu cele doud componente majore pe care
aceasta activitate le implica:

a. Realizarea, dezvoltarea, mentinerea si
racordarea permanentd a sistemului etaloanelor
nationale si de referintd ale Romaniei la etaloanele
internationale, in  conditii de  recunoastere
internationald, urmata de

b. Diseminarea eficienta a unitatilor marimilor
respective la beneficiarii din intreaga infrastructurd
socio-economica a Romaniei.

In cadrul celor 22 lucriri de intretinere desfasurate
in anul 2013, au fost abordate 7 etaloane nationale si
peste 20 etaloane de referintd. Pentru acestea, Ss-au
efectuat lucrdri de asigurare a trasabilitatii la SI, in
cadrul a 4 etalonari externe si 28 etalondri ale
etaloanelor secundare / transfer. In sintezi rezultatele
obtinute s-au concretizat in:

- 6 modele experimentale in domeniile unghiuri,
tensiune n c. a., temperaturi si, respectiv, materiale de
referinta;

- 2 algoritme de calcul in domeniul unghiuri $i mase;

- 1 schema bloc in domeniul marimilor cinematice;

- 23 studii de caracterizare i comportare in timp in
domeniile unghiuri, marimi cinematice, acusticd, mase,
marimi medicale, tensiuni Tnalte, debite, temperaturi si
materiale de referinta;

- 10 documentatii tehnice ale etaloanelor nationale
din domeniile acusticd, presiuni, mase, tensiuni inalte,
marimi optice i temperaturi,

- 11 proceduri specifice/instructiuni de lucru
elaborate sau revizuite Tn domeniile debite, tensiune Tn
c.a., timp, calorimetrie si materiale de referin{a;

- 4 vparticipari la lucrarile Comitetelor Tehnice

published in BIPM database. To compensate this, in
2013 primary gas standards were purchased from a
NMI (VSL, the Netherlands) having a published
capability in the BIPM database. Thus it was fulfilled
the traceability requirements in CIPM 2009-24
» Traceability in the CIPM MRA”.

3.2 The Program dedicated to upkeep, improve and
develop the national and reference measurement
standards

The national measurement standards of Romania and
the reference measurement standards operated by the
INM were maintained, updated and developed in 2013
with the support of the BRML and INM within several
projects included in the special Program of “Maintaining
the national, primary and reference measurement
standards of Romania”, financed by the BRML.

This Program, financially supported by BRML,
aims at to provide the whole society for a system of high
performance national and reference measurement
standards, that would meet the present and medium term
needs and that is able to provide traceability to the
International System of Measurement Units (SI) for all
measurements performed in Romania, including the two
major components involved in carrying out this task:

a. Realizing, developing, maintaining and
permanently linking the system of national and
reference measurement standards of Romania to the
international measurement standards, while assuring
their international recognition, followed by

b. Efficient disseminating the measurement units
to users from the whole socio-economic infrastructure
of Romania.

Within the 22 approved maintenance themes in
2013, 7 national measurement standards and over 20
reference measurement standards were considered. To
ensure the Sl traceability, 4 external calibration and
21 intern calibrations of secondary/transfer
measurement standards were performed. In summary
the obtained results were:

- 6 experimental models in angle, voltage in a.c,
temperatures and reference materials fields;

- 2 algorithms of calculation in angle and mass
fields;

- 1 operating scheme in cinematic quantities field,;

- 23 characterization and stability studies in angle,
cinematic quantities, acoustics, mass, medical
quantities, high voltage, flow, temperature and
reference materials fields;

- 10 technical documentation for the national
measurement standards in acoustic, pressure, mass,
high voltage, optical quantities and temperature fields;

- 11 specific procedures / working instructions
elaborated or revised in flow, a.c. voltage, time,
calorimetry and reference materials fields;

- 4 participations in EURAMET Technical
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EURAMET pentru lungimi, acustica-ultrasunete-
vibratii, electricitate i magnetism si timp si frecventa.
O persoand din INM a fost instruita externd in
domeniul generatoarelor de frecventa tip comb.

In cadrul lucririlor de intretinere s-au efectuat
masurdri, experimentari si S-au transmis rapoarte la 5
compardri relevante din domeniile presiuni, tensiune n
c.c, tensiune in c.a, timp si densitate lichide. De
asemenea, s-au finalizat si 2 compardri relevante din
domeniul marimilor optice.

S-a evaluat starea tehnica a etaloanelor nationale/de
referintd propuse in acest an pentru intretinere si s-au
reparat doud echipamente din domeniul marimilor
optice si temperaturi. Totodata, s-au contractat/
achizitionat 4 mijloace fixe (instrument de masurat
puterea optica, distribuitor / amplificator de frecventa,
termorezistenta Pt100 si set de capilare viscozimetrice)
si materiale consumabile - gaze etalon, reactivi etc.

Aceste activitdti sunt percepute ca premise
infrastructurilor socio-economice nationale in contextul
procesului de consolidare a pozitiei INM la nivelul
Uniunii Europene si a desfiintarii barierelor economice.

3.3 Proiecte de
programul EMRP

cercetare finantate prin

In dorinta unei abordari coerente la nivel
european in domeniul metrologiei si a unei actionari
eficiente, mai multe state membre au luat initiativa
de a crea un program comun de cercetare §i
dezvoltare - “Programul European de Cercetare
Metrologica” (EMRP), pentru a raspunde cererii din
ce Tn ce mai mari, In special n sectoarele tehnologice
emergente, pentru solutii specifice acestui domeniu
in Europa.

Tn baza prevederilor articolului 169 din Tratatul
de instituire a Comunitatii Europene, care prevede
participarea Comunitatii la programe de cercetare
derulate Tn comun de mai multe state membre,
inclusiv participarea la structurile create in vederea
realizarii acestor programe, la nivelul Comunitatii
Europene, in anul 2008 a fost elaboratd propunerea
de Decizie a Parlamentului si a Consiliului European
“privind participarea Comunitd{ii la un program
european de cercetare si dezvoltare metrologica
derulat de mai multe state membre- EMRP?”,
adoptatd in 16.09.2009 ca decizie 912/2009/CE.

Scopul programului este eficientizarea si sporirea
eficacitafii activitdtii de cercetare in domeniul
metrologiei prin reunirea programelor nationale de
cercetare in domeniu. Programul contribuie, de
asemenea, la structurarea spatiului european de
cercetare printr-o mai bunda coordonare, eliminand
barierele dintre programele nationale. EMRP vizeaza
sustinerea dezvoltarii §i inovarii stiinfifice prin
asigurarea cadrului juridic §i organizational necesar

Committees for length, AUV, Electricity and
Magnetism, and Time and Frequency. A specialist
from the INM was trained abroad in the frequency
generators comb type.

Also, specific activities to measure, experiment,
submit reports were carried on within the frame of 5
CIPM MRA relevant comparisons in pressure, a.c.
voltage, time and liquid density fields. Also, 2
comparisons were finalized in optical quantity field.

Technical status of the national/reference
measurement standards proposed for maintenance was
evaluated. Two equipments were repaired in optical
quantities and temperature fields. Four equipments
(instrument to measure the optical power,
distribution7amplification of frequency, thermo-
resistance Pt100 and viscosity capillaries) and
consumables (standard gases, reagents, etc.) were also
purchased.

These tasks are perceived as pre-requisites for
underpinning and ensuring the competitiveness of the
national socio-economical infrastructures in the
context of the INM consolidation at European level
and of eliminating economic barriers.

3.3 Research projects financed within the
framework of the EMRP

In order to have a coherent European approach in
the field of metrology and to increase the efficiency,
several Member States took the initiative to create, a co-
ordinated research and development programme named
“European Metrology Research Program,” 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, for specific
solutions in this field in Europe.

Based on the provisions in Article 169 of the Treaty
establishing the European Community, which allows the
participation of the Community in the RTD programmes
undertaken by several Member States, including the
participation in the structures created for the execution of
those programmes at the European community level, in
2008 was elaborated the joint decision of the European
Parliament and of the European Council “the
participation of the Community in an European
metrology research and development programme,
carried out by several member states — EMRP”, adopted
at 16.09.2009 as decision 912/2009/CE.

The aim of this program is to increase the
effectiveness of research in metrology by co-
coordinating the national metrology research programs.
The program is expected to contribute to a better
structuring and co-ordination of the European Research
Area, by eliminating the barriers between the national
research programs. EMRP aims at underpinning the
development of science and innovation by providing
the legal and organizational framework which is
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pentru cooperare pe scara larga intre statele membre 1n
materie de cercetare metrologici 1n orice domeniu
tehnologic sau industrial.

EMRP a fost precedat de programul pilot ERA
NET Plus, gestionat de EURAMET si accesul
Romaniei In EMRP a fost facilitat de faptul ca
Institutul National de Metrologie, din cadrul Biroului
Romén de Metrologie Legala, este deja angrenat intr-0
activitate sustinuta de colaborare cu institutele
nationale de metrologie din Europa, fiind recunoscut ca
un partener in cadrul EURAMET e.V., asociatie
agreatd de Comisia Europeana ca organizatie partenera
pentru administrarea programelor de cercetare comune
ale Statelor Membre sustinute financiar de cétre
Comisia Europeana.

Tn anul 2013 INM a participat in cadrul a cinci
proiecte de cercetare stiintificd colaborativa (Joint
Research Project, JRP) din programul EMRP:

- ENGO1 Characterisation of Energy Gases, Gas

- ENG04 Metrology for Smart Electrical Grids,
Smart Grid

- ENV08 Traceable measurements for monitoring
critical pollutants under the FEuropean Water
Framework Directive (WFD-2000/60/EC)

- SIB09 ,Primary standards for challenging
elements, Elements”

- SIB64 ,,Metrology for Moisture in Materials,
METefnet

a) ENGO1 Characterisation of Energy Gases,
GAS

Obiectivul proiectului este asigurarea
infrastructurii metrologice necesare care sid permitad
interschimbabilitatea gazelor energetice astfel ncat
combustibilul gazos din surse ne-conventionale sa
poatd accesa retelele de gaz existente in tarile europene.

Contractul de cercetare, Tncheiat Tn luna
septembrie 2010, se desfidsoara in parteneriat de 17
institute europene: NPL - Marea Britanie, BAM si
PTB - Germania, BRML — INM - Romania, CEM -
Spania, CMI - Republica Ceha, INRIM - Italia, INTA
si LNE - Franta, MIKES - Finlanda, MKEH -
Ungaria, SMU - Slovacia, SP - Suedia, TUBITAK
UME si MAM - Turcia, VSL - Olanda si E+E
Elektronik Austria, coordonatorul de proiect fiind
NPL, Marea Britanie.

Laboratoarele Concentratie Gaze si Calorimetrie
din INM au fost implicate 1n activitatile:

WP1 New methods for the measurement of the
composition of non-conventional gases;

WP2 Direct measurement of the calorific value of
non-conventional gases;

WP4 Evaluation and comparison of nove land
existing techniques for humidity sensing in energy
gases;

WP5 Creating impact;

needed for large scale co-operation between member
states in metrology research addressing any
technological or industrial domain.

The EMRP was preceded by a pilot program
ERA NET PLUS, managed by EURAMET;
participation of Romania in EMRP is facilitated by
the fact that, through the National Institute of
Metrology, it is already engaged in a sustained
collaboration with national metrology institutes in
Europe, being recognized as a partner within
EURAMET e.V. - the association recognized by the
European Commission as a partner organization for
the management of the joint research programs of the
Member States, financially supported by the
European Commission.

During 2013, the INM participated in five joint
research projects, JRP, included in EMRP, as
follows:

- ENGO1 Characterisation of Energy Gases, Gas

- ENG04 Metrology for Smart Electrical Grids,
Smart Grid

- ENV08 Traceable measurements for monitoring
critical pollutants under the European Water
Framework Directive (WFD-2000/60/EC)

- SIB09 ,Primary standards for challenging
elements, Elements”

- SIB64 ,,Metrology for Moisture in Materials,
METefnet

a) ENGO1 Characterization of Energy Gases,
GAS

The aim of the project: is to put in place the
necessary metrology infrastructure to enable the
“inter-changeability” of energy gases so that gaseous
fuels from non-conventional sources can access gas
grids across the EU.

The research contract, concluded in September
2010, is performed in partnership between 17 founded
European institutions NPL — United Kingdom, BAM
and PTB - Germany, BRML — INM - Romania, CEM -
Spain, CMI - Czech Republic, INRIM - Italy, INTA
and LNE - France, MIKES - Finland, MKEH -
Hungary, SMU - Slovakia, SP - Sweden, TUBITAK
UME and MAM - Turkey EJPD - Switzerland, VSL —
The Netherlands, and E+E Elektronik Austria, the
project coordinator being NPL, United Kingdom.

The Gas Concentration and Calorimetry Groups of
INM are involved in the following activities:

WP1 New methods for the measurement of the
composition of non-conventional gases;

WP2 Direct measurement of the calorific value of
non-conventional gases;

WP4 Evaluation and comparison of nove land
existing techniques for humidity sensing in energy
gases;

WP5 Creating impact;



WP6 Management and coordination.

Tn anul 2013, laboratorul Concentratie Gaze din
INM a desfasurat activitati tehnice in:

Task 1.5 - Application of the methods developed in
Tasks 1.1 & 1.2 to determine the composition of ‘real’
samples of biogas and natural gas-type mixtures

Pentru aceasta, au fost prelevate esantioane de gaze
reale ne-conventionale de la gaz de mind si gaz de
rafinarie pentru a furniza/masura si au fost efectuate
documentari extensive a problematicii referitoare la
compozitia gazelor reale din Roménia in domeniul
abordat.

Task 4.3.3 Industrial on site tests made of Al,Os
sensors in natural gas

Pentru aceasta, un higrometru pus la dispozitie de
partenerul NPL a fost experimentat Tn laboratorul de
specialitate din INM precum s§i in conditii reale de
operare, adicd montat pe o conductd de transport gaze
naturale. A fost elaborat un Raport de Experimentare
inclus Tn Raportul intermediar precum si auditul
financiar la finalizarea proiectului.

Patru cercetitori din INM au fost implicati in
realizarea activitatilor derulate in anul 2013 — dr. Marius
Neagu, dr.Nicusor lonita, dr.loan Cirneanu si dr.Mirella
Buzoianu.

b) ENGO07 Metrology for Smart Electrical
Grids, SMART GRID

Obiectivul proiectului il constituie dezvoltarea
unei infrastructuri metrologice care sa permitd
implementarea h Europa a tehnologiei Smart Grid.

Contractul de cercetare, incheiat in luna septembrie
2010, se desfasoara in parteneriat de 20 organizatii, din
care 3 nefinatate: - EIM, Grecia, TUBS, si TUC
Germania si 17 institute europene finantate: NPL -
Marea Britanie, PTB - Germania, BRML — INM -
Romania, CEM si FFII- Spania, CMI - Republica
Cehda, INRIM - Italia, LNE - Franta, MIKES -
Finlanda, SMU - Slovacia, SP - Suedia, TUBITAK
UME - Turcia, EJPD - Elvetia, SIQ - Slovenia, SMD -
Belgia si Trescal — Danemarca, coordonatorul de
proiect fiind NPL, Marea Britanie.

Laboratorul Marimi Electrice prin colectivele de
Curent Alternativ si Tensiuni Inalte din INM este
implicat in urmatoarele activitati:

- dezvoltarea unui ansamblu de masurari pentru
monitorizarea stabilitatii retelelor Smart Grid prin
utilizarea PMU;

- cercetdri privind masurari on-site a calitatii
energiei electrice;

- dezvoltarea de standarde europene, bazate pe
ghidurile de bund practicd rezultate din experienta
castigata prin masurarile on-Site.

Tn anul 2013 laboratorul Curent Alternativ din INM

WP6 Management and coordination.

In 2013 the Gas Concentration Group with the INM
performed technical activities in:

Task 1.5 - Application of the methods developed
in Tasks 1.1 & 1.2 to determine the composition of
‘real” samples of biogas and natural gas-type
mixtures

To achieve that, real samples of mine gas and
refinery gas were sampled and sent to partners for
measurements; extended  documentation  was
performed on the topic related to real gas composition
in Romania in the approach at field.

Task 4.3.3: Industrial on site tests made of Al,Os
sensors in natural gas

For that a hygrometer provided by the NPL
partner was tested in INM laboratory and in real
operation conditions, i.e. placed on a transport natural
gas pipe. An experiment report was elaborated and
included in the Intermediate Report. Also, the
financial audit was performed at the end of the
project.

Four researchers from the INM were directly
involved in the activities performed in 2013 — dr. Marius
Neagu, dr. Nicusor Ionitd, dr. Ioan Cirneanu and dr.
Mirella Buzoianu.

b) ENGO7 Metrology for Smart Electrical Grids,
SMART GRID

The project aims at developing a metrological
infrastructure to enable the successful implementation
of a Smart Grid in Europe.

The research contract, concluded in September
2010, is performed in partnership between 20
institutions, out of them 3 are non-founded partners -
EIM, Greece, TUBS and TUC Germany and 17 founded
European institutions NPL — United Kingdom, PTB -
Germany, BRML — INM - Romania, CEM and FFII-
Spain, CMI - Czech Republic, INRIM - Iltaly, LNE -
France, MIKES - Finland, SMU - Slovakia, SP -
Sweden, TUBITAK UME - Turkey EJPD - Switzerland,
SIQ - Slovenia, SMD - Belgium and Trescal — Denmark,
the project coordinator being NPL, United Kingdom.

The Electrical Quantities Laboratory is involved in
this project by means of Alternative Current Group and
High Voltage Group in the following activities:

- developing of an assembly of measurements to
monitor the stability of Smart Grid networks using
Phasor Measurement Units (PMU):

- researches regarding on-site measurements of
the quality of energy;

- development of European standards based on the
good practice guides resulted from the experience
gained on on-site measurements:

In 2013, the Alternative Current Group performed
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a efectuat activitati tehnice in:

WP1 ,,PMUs and the monitoring framework for
Smart Grid stability”

WP3 ,,Tools for portable and
measurement of Power Quality”

Raportul Final precum si auditul financiar a fost
realizat la finalizarea proiectului.

Domnul ing. Dorin Flamanzeanu, cercetator
stiinfific Il a fost implicat in realizarea activitatilor
derulate Tn anul 2013.

remote

c) ENVO08 ,Traceable measurements for
monitoring critical pollutants under the European
Water Framework Directive (WFD-2000/60/EC)”

Obiectivul proiectului 1l constituie furnizarea de
rezultate trasabile $i comparabile pentru cei mai
importanti poluanti din apd in acord cu prevederile
Directivei Cadru de Apa WFD 2000/60/EC 1in
conjunctie cu Directiva QA/QC 2009/90/EC, prin
dezvoltarea de etaloane de masurare trasabile SI -
puncte de referintd pentru implementarea unei
infrastructuri de trasabilitate care sa sustind reteaua de
monitorizare din Europa.

Contractul de cercetare, Tncheiat n luna
septembrie 2011, se desfasoara in parteneriat de 11
organizatii, din care 1 nefinatat: - ISPRA, Italia si 10
institute europene finantate: LGC - Marea Britanie,
PTB, BAM si UBA - Germania, BRML — INM -
Romania, LNE - Franta, SYKE - Finlanda, TUBITAK
UME - Turcia, IJS - Slovenia, coordonatorul de
proiect fiind BAM, Germania.

Laboratorul Marimi Fizico-Chimice prin colectivul
Materiale de Referintd din INM a fost implicat in WP4:
dezvoltarea unei proceduri validate de masurare a PAH
in esantioane totale de apa la nivelul de concentratie
cerut de Directiva cadru de apa.

Tn anul 2013 au fost efectuate activitati tehnice pentru
»Validation report and comparison of measurement
methods of PAHs from water samples compatible with
the requirements of the QA/QC Directive”. Pentru aceasta
a fost dezvoltatda o metoda GC-MS de masurare a 8 tipuri

de hidrocarburi poliaromatice: antracen, fluoranten,
naftalind, benzo(a)pirena, benzo(b)fluoranten,
benzo(Kk)fluoranten, benzo(g,h)perilena,

indeno(1,2,3cd)pirend la limita de cuantificare care a fost
validatd si s-a intocmit un Raport de Experimentare
transmis Th octombrie partenerului LNE.

Doi salariati din INM au fost implicati in realizarea
activitatilor derulate in anul 2013 - dr. Mirella
Buzoianu si ing. Mugurel Georgescu.

d) SIB09 ,,Primary standards for challenging
elements, Elements”

Obiectivul proiectului 1l constituie furnizarea
suportului tehnic pentru acele etaloane de masurare

technical activities in

WP1 ,,PMUs and the monitoring framework for
Smart Grid stability”;

WP3 ,Tools for portable and
measurement of Power Quality™.

Final Report was elaborated and financial audit
were performed at the end of the project.

Dipl.eng.  Dorin  Flamanzeanu, scientific
researcher I11 was involved in the activities performed
in 2013.

remote

c) ENVO08 ,Traceable measurements for
monitoring critical pollutants under the European
Water Framework Directive (WFD-2000/60/EC)”

The project aims at providing comparable and
traceable measurement results for the most important
water pollutants in accordance with the requirements of
Water Framework Directive (WFD) 2000/60/EC in
conjunction with QA/QC Directive 2009/90/EC,
Drinking water directive 98/83/EC, by the provision of
reference measurement standards, whenever possible
traceable to the Sl, which serve as reference points for the
implementation of a traceability infrastructure supporting
a monitoring network in Europe.

The research contract, concluded in September 2011,
is performed in partnership between 11 institutions, out of
them one is a non-founded partner - ISPRA, Italy and 10
founded European institutions LGC, United Kingdom,
PTB, BAM and UBA - Germany, BRML — INM -
Romania, LNE - France, SYKE - Finland, TUBITAK
UME - Turkey, 1JS - Slovenia, the project coordinator
being BAM Germany.

The Reference Materials group within the Physico-
chemical Laboratory was involved in WP 4:
Development of a validated measurement procedure
for PAH in whole water samples at a concentration
level required by the WFD.

In 2013, technical activities were performed for
»Validation report and comparison of measurement
methods of PAHs from water samples compatible with
the requirements of the QA/QC Directive”. To do that,
it was developed a GC-MS measurement method for 8
typed of PAHSs: anthracene, fluoranthene, naphthalene,
benzo(a)pyrene, benzo(b)fluoranthene,
benzo(K)fluoranthene,  benzo(g,h)perylene, indeno
(1,2,3cd)pyrene at the guantification limit; the method
developed was validated and a Report was submitted in
October to the LNE partner.

Dr. Mirella Buzoianu and dipl. eng. Mugurel
Georgescu were involved in the activities performed.

d) SIB09 “Primary standards for challenging
elements”, Elements

The JRP aims to provide the technical basis for
those primary standards needed for elemental
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primare necesare determindrilor elementale, etaloane
insuficiente pentru activitatile institutelor nationale de
metrologie participante in consortiu, prin dezvoltarea
de proceduri robuste de realizare si caracterizare de
etaloane primare adecvate la scop pentru elementele
chimice frecvent utilizate Tn analizele elementale, cum
ar fi Mg, Zn, Mo, Rh si Al. Realizarea si diseminarea
acestor etaloane primare este esentialda pentru
asigurarea comparabilitatii si trasabilitatii rezultatelor
masurarilor in analizele chimice efectuate in asigurarea
sanatatii, 1Incercari de diagnostic, monitorizarea
mediului §i a proprietatii materialelor.

Contractul de cercetare, incheiat in luna septembrie
2012, se desfésoara in parteneriat de 9 organizatii, din
care 2 nefinatati: - CENAM, Mexic si HRMF, Grecia si
7 institute europene finantate: LGC - Marea Britanie,
PTB si BAM Germania, BRML — INM - Roméania,
LNE - Franta, INRIM - Italia, SMU - Slovacia,
coordonatorul de proiect fiind BAM, Germania.

Laboratorul Marimi Fizico-chimice prin colectivul
Materiale de Referinta a fost implicat in toate cele 5
pachete de activitati.

In anul 2013, nu au fost previzute activititi tehnice
pentru INM, dar s-au validat performante ICP-MS si s-
a participat, prin Mugurel Georgescu, la Tntélnirea
factorilor interesati si a partenerilor din consortiu la
Berlin organizata in 22-23.05.2014.

e) SIB64 ,,Metrology for Moisture in Materials,
METefnet”

Obiectivul proiectului 1l constituie dezvoltarea de
principii, metode si echipamente pentru stabilirea si
diseminarea trasabila SI a rezultatelor masurarilor de
umiditate  Tn  solide - produse farmaceutice,
polimeri/materiale plastice, nutreturi, biomasa.

Contractul de cercetare, Tncheiat Tn luna iunie 2013,
se desfasoard in parteneriat de 10 organizatii europene
finantate: BRML — INM - Romania, CETIAT - Franta,
CMI - Cehia, DTI - Danemarca, INRIM - Italia, NPL -
Marea Britanie, TUBITAK Turcia, Universitatea din
Liubliana - Slovenia, Universitatea din Tartu - Estonia,
coordonatorul de proiect fiind MIKES, Finlanda.

Laboratorul Marimi Fizico-chimice prin colectivul
Materiale de Referinta a fost implicat in toate cele 5
pachete de activitati.

Tn anul 2013, s-a participat la Tntalnirea
proiectului, prin Mugurel Georgescu si s-a desfasurat o
activitate de documentare la Task 1.1 Development of
gravimetric realisation methods.

Doi salariati din INM au fost implicati in realizarea
activitatilor derulate Tn anul 2013 — CS Mihaela Nedea
si ing.Mugurel Georgescu.

Avand in vedere rezultatele obtinute in derularea
acestui program, Adunarea Generali EURAMET a
adoptat un obiectiv strategic privind dezvoltarea

determinations, measurement standards insufficient for
the activities of the national metrology institutes
participating in consortium. Will be also developed
robust procedures to realize and characterize primary
standards fit for purpose for those elements frequently
used in elemental analyses such as Mg, Zn, Mo, Rh and
Al. The realization and dissemination of such primary
measurement standards is essential to ensure the
comparability and traceability of measurement results
in chemical analyses performed in health protection,
diagnostic testing, environment monitoring and in
testing materials properties.

The research contract concluded in July 2012 is
realized in partnership by 9 organizations. Two of them,
CENAM Mexico and HRMF Greece are not founded
partners. Seven European institutes are founded partners:
LGC - Great Britain, PTB and BAM — Germany, BRML
INM Romania, LNE - France, INRIM - Italy, SMU —
Slovakia,the project coordinator being BAM, Germany.

The Reference Materials group included in
Physico-Chemical Quantities Laboratory is involved
in all five work packages.

In 2013, no technical activities were planned for
the INM; however the performances of the ICP-MS
equipment were validated. Also, Mugurel Georgescu
participated in the stakeholders meeting, organized at
Berlin during 22-23.05.2014.

e) SIB64 ,,Metrology for Moisture in Materials,
METefnet”

The JRP aims to develop principles, methods and
equipments to establish and disseminate Sl traceable
the measurement results of humidity in solids such as
pharmaceutical products, polymers/ plastics, feed,
biomass.

The research contract concluded in June 2013 is
realized in partnership by 10 financed organizations:
BRML INM Romania, CETIAT - France, CMI -
Czech Republic, DTI — Denmark, INRIM — Italy, NPL
- Great Britain, TUBITAK Turkey, University of
Ljubljana - Slovenia, University of Tartu — Estonia.
The coordinator of the de project is MIKES, Finland.

The Physico-Chemical Quantities Laboratory by
means of Reference Materials group is involved in all
five work packages.

In 2013 Mugurel Georgescu participated in the
kick off meeting. A documentation activity was
performed within the Task 1.1 Development of
gravimetric realisation methods.

Mihaela Nedea - SR and dipl. eng. Mugurel
Georgescu were involved in the activities performed in
2013.

Taking into account the results obtained in EMRP,
the General Assembly of EURAMET adopted as a
strategic objective the further development of the
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ulterioard a cooperarii 1n domeniul cercetarii-
dezvoltarii, atragerea sustinerii Comisiei Europene, a
Parlamentului si Consiliului precum si a guvernelor
nationale pentru inceperea din 2014 a unui program
subsecvent — Programul European de Metrologie
pentru Inovare si Dezvoltare, EMPIR.

Proiectul de Decizie a Parlamentului European si a
Consiliului pentru participarea comunitatii in EMPIR,
avand in vedere art. 179.1, 179.2 si 185 al Tratatului
UE, a fost supus Tn Roménia dezbaterilor comisiilor de
specialitate din Senat si Camera Deputatilor in luna
octombrie 2013 si a primit avizul acestora.

Programul EMPIR urmeaza a include 28 tari
participante, in crestere cu 6 fatd de EMRP si se va
intinde pe o perioada de zece ani 2014-2023.

3.4 Participarea INM in procesul CIPM
MRA

Aranjamentul dintre institutele nationale de
metrologie, CIPM MRA, semnat Th anul 1999
stabileste conditiile in care se recunosc reciproc
ctaloanele nationale si, respectiv, certificatele de
etalonare §i masurare emise de institutele nationale de
metrologie/institutele desemnate.

Astfel, scopul aranjamentului CIPM MRA acopera
cele doua parti:

- institutele nationale de metrologie incluse in baza
de date BIPM - Anexa A recunosc gradul de
echivalenta a etaloanelor nationale rezultat din
compararile cheie organizate pentru marimile si
domeniile de masurare publicate in baza de date BIPM
Anexa B;

- institutele participante recunosc validitatea
certificatelor de etalonare si masurare emise de alte
institute participante pentru marimile si domeniile de
masurare publicate in baza de date BIPM Anexa C.

In afara participarii in comparari cheie si
suplimentare, recunoasterea certificatelor de etalonare
si masurare necesita §i implementarea si recunoasterea
sistemului de management al calitatii care acoperd
aceastd activitate.

Corespunzitor, participarea INM 1n procesul de
recunoastere mutuald multilaterala a etaloanelor
nationale si a certificatelor de etalonare §i de masurare
emise - CIPM MRA - este realizata prin:

a) - participarea activa in cooperare cu organizatii
metrologice internationale §i cu alte organizatii
metrologice nationale la comparari relevante pentru
demonstrarea competentei tehnice si prin etalonari ale
etaloanelor nationale si de referinta pe care le utilizeaza
in raport cu etaloane recunoscute international care
asigura trasabilitatea la Sl

b) - implementarea si mbunatitirea continuda a
Sistemului de Management al Calitatii (SMC) in
conformitate cu cerintele SR EN ISO/CEI 17025:2005
si ISO Guide 34:

cooperation in the research field and the obtaining the
support of the European Commission, Parliament and
Council and national governments to start in 2014 a
new subsequent programme — European Metrology
Program for Innovation and Research, EMPIR.

The Draft Decision of the European Parliament and
Council for the participation of the community in
EMPIR, taking into account art. 179.1, 179.2 and 185
of the European Treaty was debated in the special
commissions fro Romanian Senate and Deputy
Chamber in October 2013 and received their positive
notification.

EMPIR will include 28 participating countries, 6 in
addition to EMRP and it will expand on a ten years
period of time — 2014-2023.

3.4 Participation of the INM within CIPM-MRA
process

The arrangement between the national metrology
institutes, the CIPM MRA, signed in 1999 sets out the
conditions under which there are recognized the
national measurement standards and calibration and
measurement standards issued by national metrology
institutes/designated institutes

Thus, the scope of the arrangement CIPM MRA
covers the two parts:

- the National Metrology Institutes included in the
BIPM database — Appendix A, recognize the
equivalence degree of the national measurement
standards as resulted from the key comparisons
organized for the quantities and measurement fields
published in the BIPM database Appendix B;

- the participating institutes recognize the validity
of the calibration and measurement certificates issued
by other participating institutes for the quantities and
measurement fields published in the BIPM database
Appendix C;

Beside the participation in key and supplementary
comparisons, the recognition of calibration and
measurement certificates needs also the implementation
and recognition of the quality management system that
covers this activity.

Accordingly, the participation of the INM in the
mutual recognition process of national measurement
standards and of issued calibration and measurement
standards — CIPM MRA — is achieved by means of:

a) - active participation in relevant comparisons to
demonstrate the technical competence in cooperation
with international and other metrology organizations as
well as the calibration of the national and reference
measurement standards operated against recognized
international standards ensuring the Sl traceability;

- implementation and continuous improvement of a
Quality Management System (QMS) in accordance
with the requirements of the SR EN ISO/CEI
17025:2005 and ISO Guide 34:
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Referitor la componenta tehnica a procesului
CIPM-MRA, pana in prezent, un numar de 69
comparari cheie si suplimentare, cu participarea INM,
sunt nregistrate in baza de date BIPM (KCDB), Anexa
B. Stadiul de realizare a acestor comparari si
repartizarea pe Organizatii Regionale de Metrologie
este centralizat Tn tabelul 1.

In respect with the technical component of the
CIPM MRA process, up to now a number of 69 key
and supplementary comparisons with participation of
the INM are registered in the BIPM database (KCDB),
Appendix B. The stage of these comparisons and their
distribution over Regional Metrology Organizations is
summarized in table 1.

Tabelul 1 Situatia participarii INM in comparari relevante CIPM MRA
Table 1 Participation of the INM in CIPM MRA relevant comparisons

. Numar - © cEe| & — —
Domeniude e |3 S g g8l 5 |3 = S [ a S
masurare L B2l a8 Fm S = = > S >

. comparari/| N N|& 5SS & = = b filnel m < = | 0
Field of == osgdBEptE | &2 - < o T =
¢ |Total SEB8E298888 55| 9 ) Q < o
measurement | umber  |iT i csc€ga CEfauza © w © <
Marimi
dimensionale | 13 | 9 | 3 | 1 L e
Dimensional
Quantities
Mase / Mass 2 2 - - - - - 2 - - - -
Presiuni / 4 2 2 i i i i 9 5 ) ) i
Pressure
Densitate /
Density 3 i 2 i 1 i i 3 i i T
V.|scoz.|tate / 7 7 i i i i 6 1 i ) ) i
Viscozity
Electricitate si
magnetism / i i i i i
Electricity & 14 1 1 2 4 ! 3
Magnetism
Timp si
frecventa /
Time and 1 1 i i i i 1 i i i i )
Frequency
AUV 2 1 - - 1 - - - 2 - - -
Temperaturi / 4 3 i i 1 i 4 i ) ) i
Temperatures
Fotometrie si
radiometrie /
Photometry & 13 6 4 1 2 i i 10 i 3 T
Radiometry
Cantitate de
substanta /
Amount of 6 6 i i i i 4 i i i 111
Substance
Total: 69 48 12 4 4 1 17 40 7 3 1 1

Asa cum este prezentat in tabel, in anul 2013, 48 de
comparari sunt finalizate si Rapoartele finale ale
acestora au fost aprobate pentru echivalenta sau
publicate, dupa caz. Celelalte 21 de comparari se afla in
faze diferite de realizare: 1 nou planificata
(EURAMET.T- S3 ,,Comparison of the calibration of
Pt/Pd thermocouples from 419.527 °C (freezing point

As shown in the table, during 2013 48 comparisons
were finalized and the corresponding Final Reports
were approved for equivalence or published, as
appropriate. The rest of 21 comparisons are in different
stages: 1 new planned (EURAMET.T- S3
»Ccomparison of the calibration of Pt/Pd thermocouples
from 419.527 °C (freezing point of zinc) up to 1492 °C
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of zinc) up to 1492 °C (Pd-C eutectic fixed point)”
2013 - 2015), 12 in desfasurare, 1 cu masurari complete
si 8 in etapa de elaborare a raportului de comparare.

Repartizate pe domeniile de activitate a
Comitetelor Tehnice EURAMET, coroborat cu
structura laboratoarelor INM, aceste comparari sunt
ilustrate in figura 1

(Pd-C eutectic fixed point)” 2013 - 2015), 12 in
progress, 1 with measurements completed and 8 with
drafting the Report.

These comparisons are presented in figure 1 taking
into account the activity of Technical Committees of
EURAMET and the structure of laboratories within the
INM.

Cantitate de substanta

Fotometrie si radiometrie

Temperaturi

AUV

Timp si frecventa

Electricitate si magnetism

Viscozitate

Densitate

Presiuni

Mase

Marimi dimensionale

O Finalizate

=)

B in desfasurare/ masurari complete
O Proiect raport

O Proiect B Raport

M Planificate

Fig.1 Participarea in comparari relevante CIPM MRA, repartizate pe colective INM
Fig.1 Participation in CIPM MRA relevant comparison, as distributed on INM groups

In 2013 INM a participat la efectuarea misurarilor
aferente unui numiar de 9 comparari relevante -
comparari cheie §i suplimentare. De asemenea, s-au
transmis observatii la 9 proiecte de Raport final. Prin
reprezentantii desemnati in  Comitetele Tehnice
EURAMET, s-a exprimat disponibilitatea de participare
a INM intr-o comparare noua in domeniul temperaturi.

Pe site-ul BIPM, in anul 2013, au fost publicate in
Anexa B trei Rapoarte finale ale compararilor la care
INM a participat si a obtinut rezultate bune:

- EURAMET.PR- K2.b Spectral responsivity;

- AFRIMETS.QM- K27 “Ethanol in aqueous
matrix’”;

- EURAMET.EM-S32 “Comparison of resistance
standards at 1 TQ and 100 TQ.

Pana in prezent, laboratoarele INM au participat Tn
94 proiecte inregistrate EURAMET, din care 19 de tip
cooperare n cercetare, 53 tip comparare, 3 de tip
trasabilitate si 19 de tip consultare intre statele
membre. Tn anul 2013 a fost aprobat un nou proiect
EURAMET de tip comparare pilotat de CEM Spania
in domeniul temperaturi.

Pentru asigurarea trasabilitatii etaloanelor nationale
si a celor de referintd la SI, in anul 2013 au fost
etalonate extern 22 ctaloane in institutele nationale de

During 2013, the INM performed
measurements in 9 relevant comparisons — key and
supplementary ~ comparisons.  Notices  were
submitted to 9 draft Reports and Final reports.
Contact persons nominated expressed the interest
in participating in a new comparison in
temperature field.

On the BIPM website during 2013 4 Final Reports
were published for:

- EURAMET.PR- K2.b Spectral responsivity;

- AFRIMETS.QM- K27 “Ethanol in aqueous
matrix’”;

- EURAMET.EM-S32 “Comparison of resistance
standards at 1 TQ and 100 TQ.

All these comparison had the INM as participating
institute.

Up to now the INM participated in 94 EURAMET
projects registred: 19 research cooperation, 53
comparisons, 3 traceability and 19 consultation types.
In 2013 it was approved a new EURAMET project —
comparison type, piloted by Spain in temepearture
field.

To ensure the Sl traceability of the national and
reference standards a number of 22 measurement
standards were calibrated at PTB - Germania, UME -
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metrologie: PTB - Germania, UME - Turcia si BIPM.

O componentd indispensabild a procesului CIPM
MRA constd in implementarea si operarea in cadrul
fiecarui institut national de metrologie a unui sistem
de management al calitatii pentru asigurarea calitatii
serviciilor furnizate. Ca actiune necesara recunoasterii
certificatelor de etalonare, INM a implementat in 2003
un Sistem de Management al Calititii (SMC) in
conformitate cu cerintele SR EN ISO 17025:2005 si
ISO Guide 34, organizat pe doua nivele: cel general si
cel al laboratorului.

Recunoagterea SMC autodeclarat §i operat de
INM se bazeaza pe evaluarea periodica si riguroasa in
cadrul Comitetului Tehnic pentru Calitate al
Organizatiei Regionale de Metrologie EURAMET.
Stadiul actual al acestei recunoasteri este prezentat in
tabelul 2.

Turkey and BIPM.

A must component of the CIPM MRA process is
the implementation and operation of a quality
management system in the frame of each national
metrology institute in order to ensure the good quality
of the provided services.

To have the calibration certificates issued
recognized, the INM implemented in 2003 a Quality
Management System (QMS) in accordance with the
requirements of SR EN ISO 17025:2005 and 1SO
Guide 34 organized on two levels: general and
laboratory level.

The recognition of the self-declared QMS
operated in the INM is based on the periodic and strict
evaluation within the frame of EURAMET Technical
Committee on Quality. The present stage of this
recognition is presented in figure 2.

Tabelul 2 Stadiul recunoasterii SMC INM asa cum este raportat pe Site-ul
Table 2 Stage of recognition of QMS INM as reported on the website
www.euramet.org/Technical Committees/TC-Q

of Maticnal Meliology Instilites

Overview
table

This document contains the status of the QMS
evaluation after the 8th TC-Q meeting up to the

9" TC-Q meeting (not included)
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Raportul asupra stadiului de operare si a evolutiei
SMC-INM din anul 2013 a fost prezentat in luna

The Report on the operation stage and evolution of
QMS-INM from 2013 was presented in February 2014
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http://www.euramet.org/Technical

februarie 2014 in Comitetul Tehnic pentru Calitate al
EURAMET si este in faza finala de aprobare.

Dintre actiunile mai importante desfasurate in anul
2013 se mentioneaza:

- elaborarea a 4 proceduri specifice de etalonare in
domeniul debite;

- revizuirea a 26 proceduri specifice de etalonare in
domeniul presiuni, debite, marimi fizico-chimice,
temperaturi §i marimi electrice;

- organizarea si desfagurarea auditurilor interne
planificate in cele cinci laboratoare ale INM;

- elaborarea si aprobarea Analizei de management
care a inclus 6 actiuni privind, printre altele, angajarea
de personal, actualizarea informatiilor publice despre
INM, imbunatatirea conditiilor de mediu, intocmirea/
actualizarea de proceduri generale si specifice

4. ACTIVITATEA DE METROLOGIE
PENTRU INDUSTRIE

Activitatea de metrologie in sprijinul agentilor
economici este realizata printr-o gama largad de servicii:
ctalondri, asigurarea de materiale de referinta,
expertiza, asistenta de specialitate etc. puse la dispozitia
tuturor beneficiarilor actuali si potentiali. Astfel, Tn anul
2013, Tn cadrul institutului, au fost etalonate 12.038
ctaloane §i mijloace de masurare, in continuare n
scadere fata de anul trecut.

De asemenea, in anul 2013 s-au desfisurat 5
comparari inter-laboratoare nationale, pentru a verifica
capabilitatea laboratoarelor interesate de a efectua
etalondri/verificari/masurari.

Si in anul 2013 INM a finregistrat solicitiri de
asistentd tehnicd si de materiale de referintd necesare
pentru asigurarea trasabilitatii valorilor etaloanelor de pH,
conductivitate, concentratic constituenti biochimici,
absorbanta.

5. ACTIVITATEA LEGATA DE
CONTROLUL METROLOGIC LEGAL

In conformitate cu prevederile legale in vigoare,
INM este implicat In activitati specifice controlului
metrologic legal. Astfel, in anul 2013, in cadrul
laboratoarelor institutului, au fost verificate 6.393
mijloace de masurare. De asemenea, au fost executate
88 incercari in vederea evaludrilor efectuate in cadrul
aprobarilor de model. In conditiile reglementate de
actuala LO, cel mai mare numdr de verificari sunt
efectuate in domeniile tensiuni inalte, concentratic de
gaze, marimi optice, debite i volume §i, respectiv,
mase.

Din retrospectiva ultimelor doud decenii se
constatd tendinta descrescitoare a numarului de
mijloace de masurare supuse verificarilor metrologice.

In conformitate cu Programul de elaborare si
revizuire a normelor de metrologie legala aprobat, INM

within the Technical Committee for Quality of
EURAMET and it is in approval stage.

Among the main actions performed during 2013
may be noted:

- elaborating 4 Specific Calibration Procedures in
flow area;

- reviewing 26 Specific Calibration Procedures in
the areas of pressure, flow, physico-chemistry,
temperature and electrical quantities;

- organizing and conducting the planned internal
audits in five laboratories of the INM;

- elaborating and approving the Management
Review that included 6 actions regarding, among others,
hiring new staff, updating the public information on
INM, improving the environment conditions,
drafting/updating general and specific procedures.

4. THE METROLOGY ACTIVITY FOR
INDUSTRY

The metrology activity to support the clients from
economy is performed by means of a wide variety of
services such as: calibrations, provision of reference
materials, expertise, specific assistance etc. provided to
all present and potential customers. Thus, in 2013, over
12,038 measurement standards and measuring
instruments were calibrated within the INM, a number
keep decreasing in respect with the previous year.

Also, in 2013, 5 nation-wide interlaboratory
comparisons were performed to proficiency test the
capability of the interested laboratories to perform
calibrations/verifications/measurements.

Requirements for technical assistance and for
reference materials (needed to ensure the traceability of
pH, conductivity, concentration, biochemical
constituents, gases and of absorbance measurements)
were accounted for also in 2013.

5. THE ACTIVITY RELATED TO THE LEGAL
METROLOGY CONTROL

In accordance with the legal requirements in
force, the INM is involved in specific activities related
to the legal metrology control. Thus, in 2013 a
number of 6,393 measuring instruments were verified.
Also a number of 88 type tests were performed.
Taking into account the Official List of the
instruments subject to legal metrology control, most
of metrology verifications were performed in fields of
high voltage, gas concentration, optical quantities,
volume & flow and mass.

If we consider in a retrospective way the past two
decades, one may notice that the overall number of
instruments subject to metrological verification went
constantly down.

In accordance with the approved Program for
elaborating and revising legal metrology norms, the INM
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a participat/condus Grupele de lucru pentru elaborarea
pachetului de documente aferent unui NML (norma de
metrologie legala, Procedura de Tncercare/Verificare,
Procedura de estimare a incertitudinii aferentd PIV
etc.).

Tn anul 2013 au fost analizate, in vederea avizarii,
75 de PIV-uri pentru mijloace de masurare supuse
controlului legal elaborate de operatorii economici.

6. COOPERAREA
INTERNATIONALA

EUROPEANA  SI

La toate Tintrunirile anuale ale Comitetelor
Tehnice EURAMET au participat persoanele de
contact nominalizate pe domeniile respective.

A fost asigurata participarea la intrunirea anuala a
AG EURAMET. Cu aceasta ocazie, pornind de la
Strategia asociatiei pana n anul 2020 aprobata si de la
viziunea EURAMET eV, de a fi liderul 1in
dezvoltarea si aplicarea masurilor care sa permitd
Europei sa fie competitiva, sandtoasa si sustenabild,
au fost discutate directiile majore de actiune privind
angajamentul  factorilor  interesati,  sustinerea
politicilor elaborate de UE si de guvernele statelor
membre, colaborarea 1n  cercetare-dezvoltare,
sustinerea membrilor si asociatiilor i, respectiv,
cresterea infrastructurii calitatii.

S-a continuat participarea persoanelor desemnate
la reuniunea Comitetului Consultativ pentru Cantitate
de Substanta al Comitetului International pentru
Masuri  si  Greutati, la Intdlnirea periodicd a
directorilor institutelor de metrologie nationale.

Tn anul 2013 s-au efectuat un numar de 11 vizite
si schimburi de experientda de catre cercetatorii
institutului nostru, ocazie cu care au fost vizitate
laboratoare ale institutele nationale de metrologie
din Cehia, Olanda, Spania, Finlanda, Franta si
Turcia.

7. ACTIVITATEA DE DISEMINARE SI
TRANSFER DE CUNOSTINTE

In anul 2013, un numir de 5 cercetitori, au
participat la 4 sesiuni de comunicari stiintifice,
seminarii, conferinte, cursuri de instruire la care s-au
sustinut 4 comunicari stiintifice. Astfel se poate
exemplifica participarea specialistilor la Congresul
“Laser World of Photonics”; *“Optical Frequency
Comb Seminar” organizat la Munchen, la cel de-al 8-
lea Simpozion International pentru subiecte avansate
in ingineria electricd, desfasurat la Bucuresti, la
Conferinta IARIA NetWare 2013 de la Barcelona
precum si la cea de-a 4-a Conferintd Internationala
pentru ncercari de competenta organizata la Brasov.

Pentru diseminarea rezultatelor obginute in
activitatea de cercetare-stiingifica, procesul CIPM

participated/coordinated the Working Groups established
to elaborate the set of documents related to Legal Norms
of Metrology (the norm itself, the procedure of testing and
verification and the procedure to estimate measurement
uncertainty).

In 2013, a number of 75 procedures for testing and
verification of instruments subject cu legal metrology
control, issued by economic operators were reviewed.

6. EUROPEAN AND
COOPERATION

INTERNATIONAL

In all annual meetings of the ten Technical
Committees of EURAMET e.V. nominated contact
persons from the INM participated in their expert field
of activity. Also, specialists from the INM participated
in an

It was ensured the participation in the General
Assembly of EURAMET. On that occasion, starting
from EURAMET e.V. Strategy, i.e to be the leader in
the development and application of measurement
enabling Europe to be competitive, healthy and
sustainable through innovation, main actions were
discussed to engage the stakeholders, to support the
policies elaborated by EU and the governments of the
member states, to support the members and to enhance
the quality infrastructure.

It was continued the participation of the nominated
persons at the meeting of the Comité Consultatif pour
la Quantité de Matiére — métrologie en chimie of the
Comité International de Poids et Mesures, as well as at
the directors meeting.

A number of 11 visits and experience exchanges
were organised in 2013 for researchers from our
institute. On those occasions, laboratories from national
metrology institutes from Czech Republic, the
Netherlands, Spain, Finland, France and Turkey were
visited.

7.  DISSEMINATION
KNOWLEDGE TRANSFER

ACTIVITY  AND

During 2013 a number of 5 scientists from the
INM participated in 4 scientific events, workshops,
conferences, training courses presenting 4 scientific
contributions. Thus, we may exemplify the
participation of our specialists in the Congress
“Laser World of Photonics”; “Optical Frequency
Comb Seminar, held in Munchen, in the 8"
International Symposium on Advanced Topics in
Electrical Engineering, organized in Bucharest, in
the Conference IARIA NetWare 2013 held in
Barcelona and to the 4™ PT International Conference,
held in Brasov.

To disseminate the results obtained in the scientific
activity, in the CIPM MRA process and in day to day
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MRA si in activitatea curentda, in anul 2013 au fost
publicate un numar de 11 articole in reviste nationale,
internationale, in revista METROLOGIE si in
Proceedings-urile diferitelor Congrese si Conferinte.
In revista Metrologie, cotati de citre CNCSIS cu B+,
au fost publicate 5 comunicari generale, sinteze,
rapoarte ale unor compardri si informatii ale
evenimentelor derulate. Tn reviste indexate in baza de
date Thomson Reuters a fost publicat 3 articole
stiintifice.

Tn anul 2013, lectori din INM au participat la 14
seminarii pe teme de interes general Tn domeniile:
Aprofundarea cunostintelor privind metodele de
etalonare, Evaluarea incertitudinii de ma&surare,
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
masurare din diferite domenii.

8. RAPORT ECONOMIC

Veniturile planificate in anul 2013 au fost de
7.000.000 lei si s-au realizat in procent de 124,89 %.
Solicitarile cele mai mari de servicii metrologice au fost
in domeniile Unghiuri, Temperaturi, Méarimi fizico-
chimice, Debite, Marimi Optice si Marimi Acustice.

Siin anul 2013, asa cum este prezentat in figura 2,
ponderea cea mai mare a veniturilor (57 %) s-a
obtinut din servicii metrologice - etalonari/verificari
metrologice.

activity, a number of 11 papers were published in
‘Metrologie’ — a scientific quarterly revue, edited by
BRML and INM, and in Proceedings of various
international congresses and conferences. In the
Metrologie revue, having a CNCSIS B+ quotation, were
published 5 papers approaching at general
communications, synthesis, reports on relevant
comparisons and other information on performed events
was also included. A number of 3 papers were published
in reviews included in Thomson Reuters database.

In 2013 INM lecturers gave lectures in 14 seminars
on various themes of nation-wide interest organized in
areas such as: Consolidation of the knowledge regarding
the methods of calibration, Evaluating measurement
uncertainty, Metrology in chemistry etc. Experts from
INM provided theoretical and practical training on
calibration and metrological verification of instruments
in various fields for the metrologists working in different
laboratories of the BRML.

8. ECONOMIC REPORT

The planned incomes of 7,000,000 lei for 2013
were realized in a percentage of 124.89 %. Most of
the services were demanded in fields like angles,
temperatures,  physico-chemistry, flow, optical
quantities and acoustic quantities.

As shown in figure 2, the highest proportion of
the incomes obtained in 2013 (meaning 57 %) came
from metrology services — calibration / verification of
measuring instruments.

avizare PV, 75229, 1% |trefinere EN, 1109395,

JRP EMRP, 127434, 1%

comparari, 667

aprobari de mod
83101, 1%

roiect MD, 3038, 0%

verificari, 1946081, 22%

alte (MRC, cursuri),
314414, 4%

etalonari, 5016858, 57%

Fig. 2 Structura veniturilor realizate in 2013
Fig.2 Incomes structure in 2013

Sustinerea etaloanelor nationale si de referinta a

The financial support for the national and reference
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fost realizata din fonduri alocate de la BRML (13 %) si
din fondurile proprii.

Veniturile realizate din activitatea de cercetare
sunt mult mai mici (1,45 % din veniturile realizate)
avand in vedere faptul ca INM 1si cofinanteaza integral
participarea in proiectele EMRP.

Cheltuielile totale planificate pe anul 2013 au fost
realizate 1n proportie de 60,18 %, ponderea cheltuielilor
de personal realizate fiind de 48,46 %. Cheltuielile de
capital realizate in 2013 au reprezentat 0,86 % din
cheltuielile totale realizate.

Tnanul 2013 din fondul de investitii planificat pentru
INM s-au realizat 4 pozitii (greutati inox clasa E2, set
capilare viscozimetrice, instrument de masurat puterea
opticd), iar din fondul de dezvoltare al BRML, au fost
achizitionate 5 echipamente:

- comparatoare de masa;

- instalatie etalon cu clopot

- sistem portabil pentru masurarea puterii
calorifice a gazelor

- baie termostatata cu ulei

9. CONCLUZzII

Au fost prezentate
2013.

repere distinctive din anul

necesare masurarilor efectuate la nivel national, in acord
cu misiunea INM, principalele categorii de probleme,
necesar a fi rezolvate cu prioritate in anul 2014 vizeaza:

- asigurarea resursei umane stabile, capabile sa
preia, continue §i Tmbunititeascd performanta
ctaloanelor nationale si de referintda care asigura
trasabilitatea rezultatelor raportate la Sl;

- actualizarea strategiei de dezvoltare a INM, avand
in vedere noile provocari economico-sociale, rezerva
existentd de personal si directiile strategice prioritare
adoptate de EURAMET e.v,;

- asigurarea si imbunatatirea conditiilor de mediu
adecvate operarii etaloanelor nationale si de referinta;

- realizarea unui audit paritar (peer-review) extern
pentru confirmarea operarii SMC-INM,;

- optimizarea structurii organizatorice actuale n
vederea utilizarii mai eficiente a resurselor necesare in
activitatile de operare curentd a INM, cele de cercetare
europeand din EMRP/EMPIR precum si in proiectele
de cercetare proprii.

Revizia stiintifica:
Fanel IACOBESCU, profesor universitar, doctor
inginer, hc, Director General al BRML, e-mail:

office@brml.ro

Despre autori:

Mirella BUZOIANU: doctor inginer, cercetator
stiintific gradul 1, director al INM e-mail:
mirella.buzoianu@inm.ro

measurement standards was ensured by the BRML (13
%) and the INM.

Incomes from research activities were less (1.45
% from the total incomes) due to the fact that the INM

entirely co financed its participation in EMRP
projects.
Overall expenditures planned for 2013 were

achieved in a ratio of 60.18 %, personnel costs
represented 48.46 %. Capital expenditures represented
0.86 % of the total expenses.

In 2013, 4 pieces of equipment were purchased
from the list approved for the INM (inox mass
weights E2 class, viscosity capillary set and an
instrument to measure the optical power) and
another 5 pieces of equipment from BRML
development fond:

- mass comparators;

- flow standard with bell;

- portable system to measure the calorific power
of gases;

- thermostat bath with oil.

9. CONCLUSIONS

The paper presented main distinctive marks of the
2013 year.

To ensure the needed accuracy and credibility of
measurements performed at national level, in accordance
with INM mission, main challenges needed to be solved
in 2014 envisage:

- ensuring stable human resources, able to take over,
continue and improve the performance of the national
and reference measurement standards that provide
traceability to the Sl;

- updating INM development strategy taking into
account the new economic and social challenges, present
human resources and strategic directions adopted by
EURAMET eV,

- providing and improving adequate environmental
conditions for the operation of the national and
reference measurement standards;

- performing an external peer-review to confirm the
operation of QMS in the INM;

- optimizing the present organisational structure to
better use the needed resources in daily operation of the
INM, in EMRP/EMPIR activities as well in the own
research projects.
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