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REPERE ISTORICE ALE METROLOGIEI DIN ROMANIA

1864 - Este promulgata Legea pentru adoptarea
sistemului metric de masuri si greutati in
Romania, de catre domnitorul Alexandru loan
Cuza

1883 - Romania adera la Conventia Metrului
1889 - Se infiinteaza Serviciul Central de Masuri
si Greutati, primul organism national de
metrologie din Roméania

1951 - Se infiinteaza Institutul National de
Metrologie

1954 - Apare primul numar al revistei
Metrologie

1956 - Roménia devine membru fondator al
OIML

1961 - Romania adopta Sistemul International
de Unitati (SI)

1992 - Noua Lege a metrologiei

1992 - Se Iinfiinteaza Biroul Roméan de
Metrologie Legala ca organism national de
metrologie cu atributii in toate cele trei domenii
principale: metrologie legala, stiintifica si
aplicata

1996 - Romania, prin Biroul Roman de
Metrologie Legala, devine membru asociat al
WELMEC

1999 - Romaénia, prin Institutul National de
Metrologie, semneaza Aranjamentul CIPM -
MRA

2004 - Institutul National de Metrologie devine
membru EUROMET

2007 - Romania, prin Biroul Roman de
Metrologie Legala, devine membru
WELMEC

2007 - Institutul National de Metrologie devine
membru fondator EURAMET e.V.

SHORT CHRONOLOGY OF METROLOGY IN ROMANIA

1864 - The Law for the adopting of the metric
system of measures and weights is
promulgated by voivode Alexandru
loan Cuza

1883 - Romania signs the Metre Convention
1889 - The Central Service of Measures and
Weights is founded as the first national
metrology body in Romania

1951 - The National Institute of Metrology is
founded

1954 - The first issue of the review Metrologie is
published

1956 - Romania becomes a founding member of
OIML

1961- Romania adopts the International System
of Units (SI)

1992 - New Law of metrology

1992- The Romanian Bureau of Legal Metrology
is founded as a national metrology body with
competency in all the three main areas of
metrology: legal, scientific and applied
metrology

1996 - Romania, represented by the Romanian
Bureau of Legal Metrology, becomes an
associate member of WELMEC

1999 - The National Institute of Metrology signs
on behalf of Romania the Mutual Recognition
Arrangement (CIPM-MRA)

2004- The National Institute of Metrology
becomes a full member of EUROMET

2007- Romania, represented by the Romanian
Bureau of Legal Metrology, becomes a full
member of WELMEC

2007- The National Institute of Metrology
becomes a founding member of EURAMET e.V.
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SINTEZE

METROLOGIA MARIMILOR OPTICE LA INM: EVOLUTIE SI
PERSPECTIVE

OPTICAL QUANTITIES METROLOGY AT INM: EVOLUTION AND
FORECAST

Mihai SIMIONESCU, Amedeu SEUCAN, Victor DRAGAN, Laura CONIA, T antica Caloian

INSTITUTUL NATIONAL DE METROLOGIE
NATIONAL INSTITUTE OF METROLOGY

1. CONTEXT GENERAL

In anii 90, lumea metrologiei a trecut printr-o
schimbare majora. Pentru INM-uri, consecinta
cea mai importantd a fost trecerea de la un sistem
de referinte si localizate in spatiu, la un sistem de
referinte virtuale, definite in cadrul comparatiilor
cheie CIPM. Conceptul s-a numit Key Comparison
Reference Value (KCRV) si intregul proces a
capatat sugestiva denumire de Aranjament pentru
Recunoagterea Mutuald a Etaloanelor Nationale si
a Certificatelor de Etalonare emise de Institutele
Nationale de Metrologie [1] - nume format dintr-o
ingiruire de concepte cheie: Recunoastere mutuala,
Institute Nationale de Metrologie, Etaloane nationale,
Capabilitati de masurare si etalonare.

Pentru INM [2] aceasta trecere a fost, in acelasi
timp, o mare oportunitate dar i o mare provocare. Pe
de o parte, noile reguli erau mai clare §i mai rezonabile
decatoricand, pe dealta, conform acelorasireguli, dupa
o perioada de tranzitie, nimic nu a mai fost acceptat
fard a fi demonstrat prin rezultatele obtinute in cadrul
comparatiilor cheie CIPM-MRA si mai mult, nimic
nu putea fi considerat a fi castigat definitiv, fiecare
capabilitate demonstrata trebuind sa fie reconfirmata
la fiecare ciclu de comparatii cheie. Roméania s-a afiliat
la procesul CIPM-MRA in 1999 [3] si aceasta afiliere
a pavat calea catre acceptarea din 2004 in EURAMET
[4]. Pentru specialistii colectivului INM 04.03 aceste
afilieri au format partea favorabild a contextului.
Cealalta parte a constat in faptul ca, pana in 1998,
pentru domeniul Marimi Optice, INM nici dispunea
de nici un etalon cu trasabilitate valabila la o referinta
recunoscuta international sau de o capabilitate de
etalonare recunoscutd. Mai mult, nu era niciun etalon
national evaluat iar dotarea tehnica ramasese undeva,
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Sub semnul CIPM-MRA
In the light of CIPM-MRA

1. GENERAL CONTEXT

During the '90-es, the Metrology World
went trough a major change. For NMI-s, the
more important consequence was the transition
from the SI references defined in space towards a
system based on virtual references as defined during
the CIPM key comparisons. Therefore, the Key
Comparison Reference Value concept was defined
and the whole process got the suggestive name
of “Mutual Recognition Arrangement for National
Standards and Calibration Certificates issued by
the National Metrology Institutes” (CIPM - MRA)
[1] that actually is a sum of key concepts: Mutual
Recognition, National Institutes of Metrology,
National Standards, Test&Calibration Certificates.

For INM [2] this was, at the same time, a big
opportunity and a big challenge. It was a big
opportunity since the CIPM-MRA rules were more
clear and reasonable than ever and a big challenge
because, after a short transition, nothing was granted
anymore without being supported / documented by
the key comparisons results. More, nothing would
be granted forever but had to be confirmed again
and again with every new relevant key comparison
results. Romania signed the CIPM-MRA Protocol in
1999 [3] and this opened the INM way to EURAMET
[4]. For the Optical Quantities Group at INM this was
the good part of the reality. The dark part was that,
in spite of the past work, in 1998 there was no valid
and internationally traceable reference or recognized
calibration capability in this field. Worse, there was no
Assessed National Standard and the equipment was
dating from the "80-es. Under such circumstances, the
priorities were obvious:

- Development and assessment of National

METROLOGIE  2-3/2014
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la nivelul anilor ‘80. In aceste conditii, prioritatile
erau evidente:

- Dezvoltarea si atestarea unui sistem de etaloane
nationale, conforme IML 01-05 [5];

- Elaborarea si implementarea unui Sistem
de Management al Calitatii care sd poatd sustine
diseminarea unitatilor, conform cu cerintele CIPM-
MRA[6];

- Participarea sustinuta la sistemul de comparatii
cheie CIPM-MRA pentru demonstrarea capabilitatilor
(tehnice) de diseminare a unitatilor (CMC) [7].

2. DEZVOLTAREA SISTEMULUI DE
ETALOANE NATIONALE, PRIMARE SI DE
REFERINTA

Dupa o perioadd de acumuldri si clarificari,
in 1999 au fost atestate patru etaloane nationale
pentru unitatile principalelor marimi din domeniu
[8...11]. In [12...24] sunt prezentate diverse
ctape ale acestui efort. Un moment important 1-a
constituit proiectul [20] “Indeplinirea cerintelor
CIPM-MRA pentru etaloanele nationale” 1in
valoare totald de aproximativ 250000 lei, derulat
in anii 2005-2006 cu participarea a peste 80
de specialisti din toate laboratoarele INM si
care s-a finalizat cu elaborarea/reactualizarea
documentatiilor a 23 de etaloane nationale, cu
numeroase achizitii, participari la comparatii
internationale si la lucrdrile Comitetelor Tehnice
EURAMET din aproape toate domeniile de
activitate. In cadrul acelui proiect s-au actualizat
si documentatiile a cinci etaloane nationale ale
unitatilor din domeniul Marimi Optice: candela
pentru Intensitate luminoasa, lumen pentru Flux
luminos, watt pentru Putere radiantd, unu Factor
spectral de transmisie si Factor spectral de reflexie.

Alte lucrari s-au efectuat in proiecte ca
“Realizarea etaloanelor nationale din domeniul
fotometriei bazate pe metode absolute, conform
recomandarilor BIPM” [18], 1in proiectul
EURAMET 741: “ Realizarea candelei printr-o
metoda absoluta, de definitie” etc.

Lucrarile de intretinere a etaloanelor nationale,
primare si de referintd, s-au derulat in cadrul
programului de CD finantat de BRML [23].

In 2013 au fost actualizate documentatiile
etaloanelor nationale, conform cu IML O01-
05: Etaloane Nationale [4] care a transpus in
legislatia nationala cerintele CIPM-MRA pentru
recunoasterea etaloanelor nationale.

Rezultatul de ansamblu al acestor lucrari este
sistemul de etaloane schitat in Fig 1. Aceste
etaloane, multe bazate pe metode absolute de
definitie, asigura, prin functionarea lor sinergica,
o relativd independentd metrologicd si permite
diseminarea unitatilor de interes practic in
conditii de recunoastere CIPM-MRA simultan
cu reducerea semnificativd a incertitudinilor de
masurare.

METROLOGIE  2-3/2014

Standards, according to IML 01-05 [5];

- Drafting and implementation of an adequate
Quality Management System to be able to support the
unit disseminations in accordance with the CIPM-
MRA requirements [6];

- Participation to the key comparisons
organized in the CIPM-MRA in order to demonstrate
the INM relevant CMC-s and to allow the units
dissemination [7].

2.THEDEVELOPMENTOFTHENATIONAL,
PRIMARY AND REFERENCE STANDARDS

After a thorough analysis, in 1999, four National
Standards for the most important and used units were
documented and submitted for assessment [8...11].
References [12...24] give detailed information on
their development process and characteristics. An
important step is described in [20] "CIPM-MRA
requirements for national standards” with a value of
about 250000 lei, developed between 2005-2006 with
over 80 experts from all NMI laboratories working
at, where the project aimed at meeting the CIPM-
MRA requirements for the National Standards is
shortly described. Briefly, the project ended with 23
National Standards documented according IML 01-
05, lots of acquisitions, participations in comparisons
and/or in EURAMET Technical Committees, etc.
Obviously. it included the updating and submission
of the technical documentation of five national
standards for the Luminous Intensity, Luminous
flux, Radian power, Spectral transmittance and
Spectral reflectance units.

Other works were made in projects as “The
realization of photometric National Standards
according to the BIPM recommendations” [ 18], in the
frame of the EURAMET Project 741: “Realization
and transfer of the candela and the lumen at INM
according to CIPM recommendations” etc.

The maintenance of national, primary and
reference standards was performed within the BRML
funded program [23].

During 2013, the Technical Documentations of the
relevant National Standards were revised according to
INM 01-05:National Standards [4] that transposed into
the national legislation the CIPM-MRA requirements
for National Standards recognition.

The result of all this work is the national and
reference standards system suggested in Fig. 1. Most
of these are based on absolute / definition methods
and, used in a synergic manner they provide a
relative autonomy and documented lower level of
dissemination uncertainty than ever before.

35
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Fig. 1 Sistemul de etaloane nationale si de referinta din domeniul Marimi Optice

Fis. 1 The svstem of national and reference standard in the Obtical Oualitv field
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3. PARTICIPAREA LA COMPARATII
CHEIE SI SUPLIMENTARE

In 2000-2001 a avut loc prima participare INM
la o comparatie cheiec CIPM-MRA din domeniul
Mirimi Optice [26]. In anii urmitori participarea
la comparatii cheie EURAMET s-a amplificat si
s-a diversificat, prin ea urmarindu-se dezvoltarea
si validarea capabilitatilor de masurare si etalonare

(CMC) In domeniul Marimi Optice (Tab. 1).
In 2001-2002 au fost declarate si recunoscute
rinc é)alele capabilitati de masurare si etalonare
}i ) in domeniul Fotometrie-Radiometrie care au
ost extinse n 2011 [26].
Noi CMC-uri au fost declarate in 2012 si sunt in
analiza intra-RMO [7].

MARIMI DE MATERIAL
(Prin reflexie)
Reflectanta difuza
Grad de luciu

Marimi colorimetrice
Etc.

3. PARTICIPATION IN CIPM-MRA KEY AND
SUPPLEMENTARY COMPARISONS

Between 2000-2001, INM participated in the first
CIPM-MRA key comparison in the PR field [26]. In
the following years, the participations multiplied and
diversified having as aim to obtain the development
and the validation of relevant Measurement and

Calibration Capabilities in the PR field (Tab. 1).
During 200% 2002 the PR CMC-s of INM were
declared and published. They were extended in 2011

[26
%\Jew CMC-s were declared in 2012 and are now
under intra-RMO revision according to the process
described in [7].

Tabel 1 Participarea Colectivului INM 04.03 in Comparatii cheie si suplimentare CIPM-MRA
Table 1 The participation of INM 04.03 Group in CIPM-MRA key and sup. comparisons

Titlu comparatie/ Mirimea (artefact)/Quantity (artefact) Perioada/
Comparison title Period

EURAMET PR K6 Transmitantd spectrald (filtre)/ Spectral transmittance (filters) 2001-2011

EURAMET PR K3al | Intensitate luminoasi (lampi cu incandescenta)/ Luminous 1995-2013
intensity (Tungsten lamps)

EURAMET PR K4.1 Flux luminos (lampi cu incandescentd)/ Luminous flux 1995-2013
(Tungsten lamps)

EURAMET PR K2b Responsivitate spectrala (radiometre Si)/ Spectral responsivity 1997-2012
(Si radiometers)

EURAMET PR K5 Reflectanta spectrala (placi difuzante)/ Spectral reflectance 1998-2013
(diffusing plates)

EURAMET PR K3a Intensitate luminoasa (lampi cu incandescentd)/ Luminous 2008-2014
intensity (Tungsten lamps)

EURAMET PR K4 Flux luminos (lampi cu incandescentd)/ Luminous flux 2008-2014
(Tungsten lamps)

EURAMET PR Kla Iradianta spectrala (lampi speciale)/ Spectral irradiance 2010-2013
(Tungsten lamps)

APMP PR S3a Intensitate luminoasa (LED)/ Luminous intensity (LEDs) 2009-2012

APMP PR S3b Flux luminos (LED)/ Luminous flux (LEDs) 2009-2012

APMP PR S3c¢ Culoare (LED)/ Colour (LEDs) 2009-2012

EURAMET PR S4 Iradianta UV (radiometre)/ UVA Irradiance (UVA Radiometers) | 2013-2014

36 METROLOGIE  2-3/2014
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4. IMPLEMENTAREA SMC-INM SI
DISEMINAREA UNITATILOR

Pornind de la etaloanele nationale si de referinta
schitate in Fig. 1 si de la CMC-urile recunoscute/
publicate [26] unitatile din domeniul Marimi Optice
sunt diseminate prin etalondri efectuate conform
celor peste 30 de Proceduri Specifice si Instructiuni de
Lucru elaborate in cadrul Sistemul de Management
al Calitatii recunoscut CIPM-MRA [6].

Aceste proceduri acopera atat etalondrile curente
catsi diseminarea unitatilor de la etaloanele nationale.
Lista serviciilor de etalonare oferite beneficiarilor in
domeniul Marimi Oﬁ\tllce este actualizata periodic si
publicata pe site-ul INM [27].

S. DIRECTII DE DEZVOLTARE $I
PERSPECTIVE

O caracteristicd definitorie a procesului CIPM-
MRA este continuitatea In timp si spatiu. Mai concret,
mentinerea si extinderea recunoasterii capabilitatilor de
etalonare (CMC) presupune o participare consecventa
la comparatiile relevante organizate la intervale de
timp stabilite prin strategia EURAMET. .

_In consecintd, principalele obiective tehnico-
tiintifice ale activitatii INM in domeniul Marimi

ptice sunt fixate de calendarul comparatiilor cheie
organizate in EURAMET pentru domeniul Fotometrie-
Radiometrie. Pentru pregatirea acestor participari
este necesara modernizarea etaloanelor nationale din
dotare, Incepand cu etaloanele nationale ale unitatilor
puterii radiante si factorului spectral de transmisie.

Pe plan intern, 1n perioada urmatoare este necesara
o_descentralizare efectiva a activitatii de etalonare la
nivel national astfel Incat sa se asigure o mai eficienta
acoperire a teritoriului pentru afingerea unui grad
superior de satisfacere a asteptarilor beneficiarilor.

6. ANALIZASWOT

_ Puncte tari: Afilierea la EURAMET; Experienta
si competenta acumulata; )
Puncte slabe: Politica de personal din INM;
Incertitudinea organizatorica; L
Oportunitati: Politica de trasabilitate ILAC;
Presiunea piete1; ) N
. Amenintari: Lipsa unei_ perceptii corecte a
importantei §i rolului etaloanelor nationale.
lznumlte practicic. RENAR contrare spiritului
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4. IMPLEMENTATION OF INM — QMS AND
UNITS DISSEMINATION

Based on the national and reference
Standards mentioned before (see Fig 1) and on
the published CMC-s (g_26], the relevant units
are disseminated according to over 30 Specific
Procedures and Working Instructions drafted
and implemented within the NMI  Quality
Management Sistem as recognized within the
CIPM-MRA [6]. o

These procedures cover both regular calibrations
and units transfer from National to working
standards. o . ] )

The list of calibration services provided in the
Photometry and Rad10metr2>/ field is updated and
published on the INM site [Z7].

5. NEXT GOALS AND STEPS

A defining characteristic of the CIPM-MRA
rocess is 1ts continuity in time and space.

aintaining and expanding the recognized
Calibration” and easurement  Capabilities
(CMC-s) supposes a systematic participation
in the relevant comparisons as planned within
EURAMET. o .

Conseguentl , the main scientific and technical
targets of the INM Optical Quantities Group
activity are set by the key and supplementary
comparisons approved within EURAMET for
the Photometry and Radiometry fields. In order
to prepare such participations is necessary to
modernize the national standards beginning with
the national standards of the radiant power and
spectral transmission factor. _

Internally, in the next period, a thorough
decentralization of the lower level of calibration
activity is envisaged in order to better answer the
customers expectations.

6. SWOT ANALISIS

Strong points: EURAMET affiliation; CMC-s

recognition, Experience; _
eak points:  INM personnel Policy;

organizational uncertainty » .

Opportunities: ILAC traceability Policy;
Market demand; ) o

Treats: Lack of a clear, official recognition of
National Standards role and importance.”

Some RENAR practices not in line with the
MLA spirit and recommendations.
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