STADIUL ACTUAL AL METROLOGIEI TN REPUBLICA MOLDOVA

PRESENT STATE OF METROLOGY IN REPUBLIC of MOLDAVIA
Serghei CEAPA, Viorica BEJAN, Constantin BORDIANU

INSTITUTULUL NATIONAL DE STANDARDIZARE $I METROLOGIE
NATIONAL INSTITUTE OF STANDARDIZATION AND METROLOGY

Rezumat: Articolul prezinta aspecte din activitatea Institutului National de Metrologie si Standardizare
din Republica Moldova, descriind subdiviziunile institutului, serviciile oferite de acesta. De asemena, se
face cunoscut aportul INSM la dezvoltarea socio-economica a tarii, avand ca scop principal oferirea de
servicii de calitate in domeniul standardizarii, metrologiei i evaluarea conformitdfii.
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Abstract: The paper presentssome aspects of the activity of the National Institute of Standardization and
Metrology from Republic Moldova, pointing out informations about its sub-divisions and the services
provided. It is also underlined the contribution of INSM to the socio-economical development of the
country having as main aim to provide qualitative services in the field of standardization, metrology and

conformity assessment.
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1. INTRODUCERE

Institutulul National de Standardizare si
Metrologie (INSM) si-a inceput activitatea 1n
anul 2002 prin reorganizarea Centrului National
de Standardizare si Metrologie cu misiunea
asigurarii uniformitatii, exactitatii si
trasabilitatii masurarilor in Republica Moldova
prin mentinerea, dezvoltarea si perfectionarea
Bazei Nationale de Etaloane.

Din punct de vedere organizatoric,
componenta metrologicad al Institutului National
de Standardizare si Metrologie consta din
Sectorul Metrologie legala i Serviciul
Metrologie, ce au urmétoarele functii de baza:

e Implimentarea la nivel national a
politicii in domeniul metrologiei;

e  Asigurarea trasabilitatii rezultatelor
masurarilor prin realizarea compararii bazei
nationale de etaloane la nivel regional si
international, mentinerea etaloanelor nationale si
a celor de referintd, conservarea §i transmiterea
unitatilor de masura legale;

e  Organizarea alaturi de institutele de
profil ale Academiei de Stiinte din Moldova, a
lucrarilor de cercetare in scopul modernizarii
etaloanelor nationale si de referintd;

e  Oferirea serviciilor de 1Incercari de
aprobare de model a mijloacelor de masurare,
etalonari si verificari metrologice in domeniu

1. INTRODUCTION

The National Institute of Standardization
and Metrology (INSM) started its activity in
2002 by re-organizing the National Centre of
Standardization and Metrology having the
mission to assure the uniformity, accuracy and
traceability of measurements in Republic
Moldova by maintaining, develop and perfect
the National Base of measurement Standards.

From the organization point of view, the
metrology component of the National Institute
of Standardization and Metrology consists of the
Section of Legal Metrology and the Service of
Metrology, having the following main functions:

e Implement the policy in metrology
field at national level,

e  Assure the traceability of measurement
results by achieving the comparison of national
base of measurement standards at region and
international level, maintain national and
reference measurement standards, preserve and
disseminate the legal unit of measurements;

e  Organise research work together with
research institutes of the Academy of Science of
Moldova in order to up-to-date national and
reference measurement standards;

e Provide testing services for pattern
approval of measuring instruments, calibrations
and metrological verifications in regulated field.



reglementat. Eliberarea certificatelor de aprobare
de model a mijloacelor de masurare;

e  Consultarea n domeniul metrologiei
legale si privind aspectele tehnice ale
metrologie; organizarea cursurilor de instruire si
perfectionare in domeniul metrologiei ;

e  Participarea activd la forurile si
organizatiile regionale si internationale 1in
domeniul metrologiei;

e  Gestionarea registrelor de stat ale
mijloacelor de masurare si ale entitatilor
inregistrate Tn Sistemul national de metrologie.

Trasabilitatea etaloanelor nationale si de
referintd la Sistemul International de Unitati (SI)
este realizata prin:

» Comparatii internationale si bilaterale
cu etaloanele nationale ale altor state;

» Etalonarea periodicd a etaloanelor in
institutele similare din alte state ce au semnat
Acordul CIPM-MRA si au publicate CMC pe
situl BIPM, respectiv sunt recunoscute la nivel
international.

Serviciul Metrologie al INSM este creat din
11 laboratoare organizate pe domenii de
misuare, Sectorul Incerciri ale Mijloacelor
tehnice de masurare §i materialelor de referinta,
Sectorul de cercetari-renovari ale sistemului
national de etaloane si control al activitatii
metrologice.

Laboratoarele sunt dotate cu echipamente
metrologice performante, capabile sad satisfaca
necesitatile economiei nationale.  Reiesind
din dezvoltarea rapida a tehnicii, inclusiv si
in domeniul metrologiei, INSM tinde mereu sa
isi sporeasca credibilitatea 1n masurarile
efectuate, prin intermediul  modernizarii
etaloanelor existente si achizitiondrii altor
etaloane noi.

In conformitate cu documentul elaborat
»Conceptia infrastructurii  calitatii", aprobat
prin Hotararea Guvernului Republicii Moldova
nr. 859 din 31.07.2006, laboratoarele
metrologice ale INSM sunt Tn proces de
modernizare a Bazei Nationale de Etaloane. in
acest context derularea cu succes a proiectului
Bancii Mondiale de  Ameliorare  a
cercetarilor privind modernizarea etaloanelor
existente, crearea si declarea a noi etaloane
nationale In mai multe domenii.

Laborator marimi termice. Capabilititile
de masurare.

Mentine Etalonul National al Unitatii de
Masura a Temperaturii ETN 2 - 07.
Laboratorul Maérimi Termice detine

Issue of Pattern Approval Certificates for
measuring instruments;

e  Provide consultancy in legal metrology
field and regarding technical aspects of
metrology; organise training and advancement
courses in metrology field,;

e  Actively participate in for a and in
regional and international metrology
organisations;

e  Administer the state registers of
measuring instruments and of entities registered
in the National System of metrology;

Traceability of national end reference
measurement standards to the International
System of Units (SI) is achieved by:

» International and bilateral comparisons
with national standards of other states;

» Periodic calibration of standards in
corresponding institutes organized in other states
that signed the CIPM MRA and have CMCs
published on the BIPM website, i.e. are
internationally recognized.

The Service of Metrology of INSM consists
of 11 laboratories organized on measurement
fields, the Sector of Testing technical means of
measurement and reference materials, the Sector
of research-development of the national system
of measurement standards and control of
metrology activity.

The laboratories are equipped with
metrological equipments, able to meet the
requirements of national economy. As a
consequence of the rapid development of
technique, also in metrology field, INSM
continuously aspire to increase the reliability in
measurements  performed, by means of
modernization of the existing measurement
standards and of purchasing new ones.

In accordance with the ,Conceptia
infrastructurii calitatii", a document approved by
the Government Decision of the Republic
Moldova nr.859 of 31.07.2006, the metrology
laboratories of INSM are in the course of up-to-
dating the National Base of Standards. In this
frame, the successesfull course of the World
Bank’s project on the improvement of
competitiveness, gave the possibility to initiate
researches  regarding up-to-date  existing
measurement standards, create and declare new
national standards in several fields.

Thermometry laboratory. Measurement
Capabilities

It maintains the National measurement
Standard of temperature unit ETN 2 - 07.
Thermometry Laboratory maintains



referintele
domeniul

nationale de
cuprins ntre -80

temperaturd in
°C si 1200 °C, si

asigurd trasabilitatea valorilor acestora la SIT-

national references of temperature in the range
of -80 °C and 1200 °C, and it assures the
traceability of their values to SIT-90, i.e. to the

90, respectiv la Sl. Sl.
< < g Domeniul de Incertitudinea de
Etalonul Mirimea maisurati 9 <
. masurare masurare
Measurement standard Measured quantity .
Measurement range |Measurement uncertainty
Termometre cu rezistenta | Termperatura in puncte 0+ 419,527 +(0,002 - 0,006)
din platina etalon fixe (H,0O, Ga, In, Sn,
Thermometers with platinum Zn)
resistance measurement Temperature at fixed
standard point (H,0O, Ga, In, Sn,
Zn)
Termometre cu rezistentd |Temperatura prin metoda -80 + 660 +0,015
din platina etalon compararii directe
Thermometers with platinum| Temperature by direct
resistance measurement comparison
standard
Termometre termoelectrice [Temperatura prin metodal 0+ 1200 +0,5
etalon tip S compararii directe
Thermoelectric Temperature by direct
thermometers measurement comparison
standards S type
Laborator marimi fizico-chimice. Physical chemical Laboratory.

Capabilitatile de masurare.

Laboratorul marimi fizico-chimice

referintele nationale in dome

detine
niile:

Measurement Capabilities.

Physical chemical Laboratory maintains the
national references in fields of:

- spectrofotometrie - spectrophotometry
- pH-metrie - pH-metry
- densimetrie - densimetry
- luxmetrie - luxmetry
Incertitudine de
Etalon/ Mirime masuratid/ |Interval de masurare/ maisurare/
Measurement standard Measured quantity Measurement range Measurement

uncertainty

Transmitanta/
Spectrofotometru/ Transmittance 175-3300 nm 0,08
P Absorbanta/Absorbance
Spectrophotometry Densitate optica
srelate opuea 0-8 OD 0,0003
Optical density
Densimetru/ Densimetry Densitate/ Density 0-3 g/cm’ 0,5*10”
pH-metru/ pH-metry pH/pH 0-14 pH 0,001
Luxmetru/ Luxmeter Intens_ltate 11_1m1n0_asa/ 0,01-360 Kix 0,01
Luminous intensity
Set de filtre neutre de l_umlna/ Factor de trqnsmltanga/ .92 06T 01-0,8
Set of neutral glass filters Transmittance
Set prisme etalon/ Indice de refractie/ ) 1 A5
Set of primes standard Refractive index 1,47015-1,94437 ¢D 110
Set alcoolmetre/ Concentratia alcoolului/ 0-100 %V 0,03

Set of hydrometers

Alcohol concentration




ORGANIGRAMA COMPONENTEI METROLOGICE A INSM
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Laborator marimi electrice. Capabilitatile

de masurare.

Mentine

etalonul national al rezistentei

electrice Tn curecnt continuu ETN 1 — 02, cu un
interval de la 0,001 U pana la 10 kU, si cu o
incertitudine de (0,05 + 5) ppm.

Electricity Laboratory. Measurement
Capabilities
Maintains the national = measurement

standard for electric resistance in direct current
ETN 1 - 02, having a range of 0,001 Q to 10
kQ, with an associated measurement uncertainty
of (0,05 + 5) ppm.

Condensers of unique
value

Domeniul de
Etalonul/ Mirimea maisurata/ masurare/ Incertitudinea de masurare/
Measurement standard | Measured quantity Measurement Measurement uncertainty
range

Set de inductoare/ Inductanta electrica/ 1puH-1H 0,03 puH - 0,0003H

Set of inductors Inductance
Condensatoare de Capacitate electrica/ 1pF-1pF 0,020 pF - 0,000020 pF

valoarea unica/ Capacity

Rezistoare etalon de
valoare unica/
Standard resistance of
unique value

Rezistenta electrica/
Resistance

0,001 U - 1000 M 10nU-07MU

U

Instalatie pentru etalonat
transformatoare de
current/
Installation to calibrate
current transformers

Curent alternativ/
Alternative current

(1-3000)/5A | de la-0,004% pina la -0,115%

Contor-comparator /
Comparator meter

Curent alternativ
Tensiune de CA
Putere/
Alternative current
AC Voltage
Power

Eroarea relativa de la
30x10°% pini la 280x10°%
Relative error from 30x10° %

to 280x10° %

1mA-160 A
30-480V

Laborator

frecvente si

Capabilitatile de masurare.

Mentine Etalonul National al Unitatii de
Timp si Frecventd bazat pe generator de rubidiu
cu o incertitudine de masurare de 1-10™% si cu

sincronizarea  automat

prin  GPS.  Prin

!
I
IHHIH""""""'

Frequency and time Laboratory.
Measurement Capabilities.
Maintains the National Measurement

Standard of Time and Frequency unit based on
rubidium generator having a measurement
uncertainty of 1.10™ and an automate




intermediul utilajului din dotare este posibila

desiminarea unitatii de mas
larg de la 0,1 mHz péna la

urd intr-un interval
3 GHz.

synchronization via GPS. By means of its device
it is possible the dissemination of unit in a wide
range of 0,1 mHz to 3 GHz.

Etalon/ Mairime masurati/ | Domeniu de masurare/ | . Incertitudine de
. maisurare/Measurement
Measurement standard Measured quantity Measurement range :
uncertainty
Etalon de frecventa si timp/
Measurement standard of | Frecventa/ Frequancy 10 MHz, 5 MHz, 1 MHz 1.10™2
. ; si 1 PPS
time and frequancy
Sintetizatoare de frecventd/| g o/ Frequancy | 1Hz-3,0 GHz 0,1 mHz + 50MHz
Frequency synthesizers ’
Masurator de putere/ 1nW - 100 mw
Power meter Putere/Power la50 MHz - 18 GHz 0,04 dB
Calibrator a factorului de
distorsiune/ Factor de distorsiune/
Calibrator of the Distortion Distortion factor 20 Hz - 200 kHz 0,03
factor
Laborator presiuni. Capabilitiatile de Pressure  Laboratory.  Measurement
masurare. Capabilities.
Laboratorul presiuni detine referintele The pressure laboratorul maintains the

nationale in domeniile:
- presiune absoluta
- presiune relativa

national references in fields of:

- absolute pressure
- relative pressure

- presiune barometrica

- barometric pressure

Etalon/ Mirime masurati/ |Domeniu de masurare/| . Incertitudine de
. masurare/Measurement
Measurement standard Measured quantity Measurement range .
uncertainty
. ' B Presiune absoluta/ 8 - 350 kPa
Manometru cu piston §i greutati/ Absolute pressure
oo . - — 0,2 Pa +13ppm
Manometer with piston and weights Presiune relativa/
- 7 - 250 kPa
Relative pressure
' . B Presiune absoluta/ 100 - 7000 kPa
Manometru cu piston si greutati/ Absolute pressure
oo . - — 2 Pa+ 20 ppm
Manometer with piston and weights Presiune relativa/
- 40 - 7000 kPa
Relative pressure
Manometru cu p1_ston si greut_a‘;l/ Presu}ne relatival/ 21000 bar 0,01 %
Manometer with piston and weights Relative pressure
Manometru cu piston §i greutiti de
masurare a presiunii diferentiale/ Presiune absoluta/ i 0
Manometer with piston and weights |  Absolute pressure 0.2 - 10 bar 0,01 %
to measure differential pressure
Presu}ne relatival/ 0 - 250 kPa
Relative pressure
Calibrator de presmne/ Presiune absoluta/ 0 - 350 kPa 0,008 %
Pressure calibrator Absolute pressure
Presu}ne relatival/ 80 - 110 kPa
Relative pressure
Laboratorul marimi ionizante. lonizing  Laboratory.  Measurement

Capabilitatile de masurare

Capabilities




Luénd Tn consideratie mai multi factori, cum
ar fi de exemplu, prezenta langa hotarele tarii a
centralelor atomice, necesitatea protejarii
populatiei de diferite surse radioactive, cu
suportul Agentiei Internationale a energiei
atomice, a fost dezvoltat Etalonul National a
unitatii kerma in aer si a debitului kerma in aer.

Incertitudinea de masurare a laboratorului in
domeniul (0,01264 -+ 14838,64615) mkSv/h
pentru Kerma in aer si (0,01253 + 14716,01271)
mkSv/h pentru debitul Kerma n aer, este (1,6-
4,1 %). Trasabilitatea este asiguratd prin
intermediul etalondrii periodice la IAEA,
Dosimetry and Medical Radiation physics and
applications Viena, Austria.

Taking into consideration many factors such
as the presence of atomic plants near national
borders, the need to protect people from
different radioactive sources, it was developed
the National measurement standard of the kerma
in air unity and of flow of kerma in air, with the
help of the International Agency of Atomic
Agency.

Measurement uncertainty in this field is of
(0,01264 + 14838,64615) mkSv/h for Kerma in
air and (0,01253 + 14716,01271) mkSv/h, for
flow Kerma in aer, is (1,6-4,1 %). Traceability is
ensured by periodic calibration at I1AEA,
Dosimetry and Medical Radiation physics and
applications Vienna, Austria.

Laborator  debite.  Capabilititi de
masurare.

Laboratorul debite din cadrul INSM are
ca functie transmiterea unitatii de masura in
domeniul  mecanicii  fluidelor,  pastrarea,
reproducerea si diseminarea unitatilor de masura
de la etaloanele nationale si de referinta
spre celelalte etaloane si mijloace de masurare n
conformitate cu schemele lor de ierarhizare.

Measurement

Flow Laboratory.
Capabilities.

The Flow Laboratory has the mission to
disseminate the unit in the fluid mechanic field,
keeping, reproducing and disseminating the
measurement units from national and reference
measurement  standards to the other
measurement standards and field instruments in
accordance with the hierarchy schemes.

Domeniu de o
o . 9 9 « Incertitudine de
Etalon/ Mirime masurata/ masurare/ -
. masurare/Measurement
Measurement standard Measured quantity Measurement -
range uncertainty

Instalatie etalon pentru contoarele

Volumul/debitul de gaze/ 0,016 + 16,0

de gaz/ 3 0,3+0,5%
Standard installation for gas meters Gas Volume/Flow m'/h
Instalatie etalon pentru debitmetre/ . _ - .
Standard installation for flow Debitul de lichid (apa)/ | 0,012 = 15,0 0,1+0,2%

meters

Liquid (water) flow m*/h




Laboratoare mase, forte si duritati.

Capabilitati de masurare.

Laboratoarele mase, forte si durititi detin
referintele nationale in domeniile:

- mase mici
- mase mari
- forte
- duritati
Etalon/ Mirime masurata/

Measurement standard Measured quantity

Traductor pentru masurarea Forta/Force
momentului fortei/Transducer to

measure force moment
Dinamometru/Dynamometer Forta/Force
Greutati etalon/Mass weights Masa/Mass
Greutati etalon/Mass weights Masa/Mass
Greutati etalon/Mass weights Masa/Mass
Laborator Volum. Capabilititi de

masurare.

Laboratorul volum detine referintele

nationale in domeniul volume

Etalon/
Measurement standard
Masuratoare de volum etalon/ volum/volume
Volume measure measurement
standard
Masurator de volum etalon al
gazului lichefiat/ Volume
measure of liquid measurement

volum/volume

standard
Laborator lungimi. Capabilitiati de
masurare
Laboratorul lungimi detine referintele

nationale Tn domeniul lungimilor

Marime masurata/
Measured quantity

Mass, forces and hardness Laboratories.
Measurement Capabilities.

The laboratories for mass, forces and
hardness maintain the national references in:

- small masses

- big masses

- force

- hardness
Domeniu de Incertitudine de
masurare/ masurare/Measurement

Measurement range uncertainty
10-2000 Nm 0.2-1,5%
20-2000 kN 0,08-2,0 %

1 mg -100 mg 0,006 mg — 0,016 mg
0,19 - 1kg 0,016 mg—-1,6 mg
1kg - 500 kg 1,6 mg — 100 mg
Volume Laboratory. Measurement
Capabilities.

The Volume Laboratory maintains the
national references in volume field

Domeniu de L
misurare/ Incertitudine de
" masurare/Measurement
Measurement .
uncertainty
range
(2 - 200) dm® (0,001 —0,003) dm®
20 dm® 0,006 dm*
Lenght laboratory. Measurement
Capabilities.
The Lenght Laboratory maintains the

national references in lenght field

Etalon/ Marime masurati/  Domeniu de masurare/ Incertitudine de
Measurement ura u " masurare/Measurement
Measured quantity Measurement range .
standard uncertainty
Cale plan paralele/| Lungime/Length 0,1 -1000 mm 0,05um+0,510° unde L - Tn metri/
Gauge blocks 0,05um+0,510° where L - in
meters
Autocalimator/ Unghi/Angle 10-100° 3"

Autocollimator



2. CONCLUZII

In prezent o mare atentie se acorda
modernizarii urmatoarelor laboratoare:

- debite , care va fi dotat in domeniul fluide
gaze cu instalatiec etalon tip clopot si 1n
domeniul debite fluide cu instalatie etalon de
referintd pe baza duzelor critice, etaloane-
transfer,

- lungimi - cale plan paralele clasa K,

- mase - geutiti clasa E1 si comparatoare de
cea mai noua generatie.

Tn prezent INSM fTsi fortifica eforturile
privind cercetarea etaloanelor nationale si de
referintd, stagierea specialistilor 1n diferite
institutii similare din alte state, precum si
participd activ in organizatiile regionale de
metrologie. Aceasta va favoriza recunoasterca
INSM, atit la nivel regional, cét si international
precum si la cresterea credibilitatii in masurarile
efectuate.
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2. CONCLISIONS

At present, close attention is given to
modernize:

- flow laboratory, that will be endow with a
measurement standard bell type in gas fluid field
and with a reference measurement standard
based on critical doses, transfer measurement
standards in fluid flow field,

- length laboratory - gauge blocks K class,

- mass laboratory - E1 mass weights and
comparators of latest generation.

At present the INSM strengthens its efforts
to research national and reference standards, to
assure stages for its specialists in different
similar institutes from other states and to
actively participate in regional metrology
organizations. These will bring forward the
recognition of the INSM at regional and
international level and the increase of reliability
of performed measurements.
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