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eTPOJIOTHja, Ka0 HayKa O MepemlMa, IPUCYyTHA
M je CKopo y cBMM 06acTiMa JbyfiCKOT Je/N0Bamba,

HApOYMTO TIPU MepemuMa y jABHOM UHTEPECY, ¥
obyacTy 3amITHTe 37paB/ba U OMUITE He30eHOCTH, 3all-
TUTe XXUBOTHe cpefuHe. Ibena gocruruyha nmpumemyjy
ce y yTBphuBamy KBaHTHUTETa U KBalTUTETa IIPOM3BOLA 1
yCIIyra, y Hay4HMM MCTpakuBamyuMa. Kao kommoHeHTa
MHQPaCTPyKType KBaIUTETa, METPOJIOTHja je BeoMa 3Ha-
4ajHa 33 HAYYHU M TEXHIYKO-TEXHOJIOIKY IPOrpec CBaKe
HaL[JIOHa/IHEe EKOHOMje.

[Ipumena MeTponoryje y Hac UMa AyTy Tpaguiujy. 3a-
KOHOM 0 MepaMa 1. feniembpa 1873. rofuHe yBefieH je fie-
LVIMa/THI METapCKy CUCTeM Mepa, obpasoBaHo Ofeberbe
Mepa pu MunucrapcTBy ¢punancuja Kuexesnue Cpouje
ca 3aJlaTKOM ia ce CTapa 0 KOHTpOIM Mepa u mopebemy
npamapa, a 1879. rogune Cpbuja mpucryma MeTtapckoj
KOHBEHIIVjI.

JlaHac y Hamoj sem/bu MMHUCTapCTBO €KOHOMMUjE U
perMoHaMHoOT pasBoja u [MpeKiuja 3a Mepe 1 jparoleHe
MeTase, CBaK0 Y OKBUPMMA CBOje HafIEXKHOCTH, 00aB/bajy
TI0CTI0BE KOjII Ce Of[HOCE Ha CTapakhe O CHCTEMY 3aKOHCKUX
MEpPHUX jeAMHNIIA, PA3BOjY, OCTBAapVBalby, IPOITIAIIABAY
¥ ycaBplIaBamy eTanoHa Peny6muke Cpbuje, 06e36ehemy
MeTpPOJIOLIKe C/IeAMBOCTH, UCIUTUBAIbE IPETXONHO YIIa-
KOBaHIUX IIPOM3BOJA, METPOMOLIKY HA30p, OLleIbMBambe
ycarnaueHoCT! MepuIa, U3paja METPOIOKIX TPOIHNCa,
o6es6eheme MeTpOIOMKIX NHGOPMaLKja, FUCTpUOyLja
BpeMeHa I IPYTH IOCTIOBY U3 00/IaCTI METPOJIOTHje.

Mucuja MuHMCTapcTBa €KOHOMMjE€ ¥ PETVOHATHOT
pasBoja u Jlupeknuje 3a Mepe U JparoleHe MeTae, a TO
je moce6HO oMoryheHo 3akoHOM 0 MeTposoruju us 2010.
rofuHe jecte pompuHoc Pemybmuke Cpbuje mcmymemy
3aXTeBa 3a IPUCTYI Y YIaHCTBO CBeTKe TProBUCHKE Op-
raHusauuje u EBporcke yHuje, Tako mto he 6urn omo-
ryheHa jenumHcTBa Mepema y Pemy6nuuu Cpbuju xpos
obesbeheme TauHux u yckmabeHux mepmia ca MehyHa-
pORHO yTBpheHMM 3axTeBMMa U MEPHMM jeAMHUIIAMA
MebynaponHor cucrema jeguHuua 1 Kpo3 obesbeheme
CNIeAVIBOCTY €TajIOHa 10 MehyHapOJHMX eTaloHa.

IIVIPEKTOP
Bupa JXuskosuh

Beorpap
asrycr 2010.
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Bupa JXuskosuh
JOVPEKTOP

INTRODUCTION

s the science of measurements metrology is present
in almost all fields of human activities, especially
when measurements are performed in the public
interest, in the field of health protection and general safety,
and environmental protection. Its achievements are applied
when there is a need to determine the quantity and quality
of products and services, and on the occasion of scientific
research. As a component of quality infrastructure,
metrology is extremely important to scientific, technical
and technological progress of national economies.
Metrology has a long tradition in our country. The
Law on Measures of 1st December 1873 introduced
the decimal metric system, and it helped establish the
Department of Measures within the Ministry of Finance
of the Principality of Serbia with a task to ensure control
of measures and comparisons of prototypes. Furthermore,
in 1879 Serbia became a member of the Metre Convention.
Nowadays our Ministry of Economy and Regional
Development and the Directorate of Measures and Precious
Metals, each within their area of competence, perform their
activities pertaining to the control of the system of legal
units of measurement, development, realisation, official
recognition and improvement of measurement standards
of the Republic of Serbia, and provide metrological
traceability, testing of pre-packaged products, metrological
surveillance, conformity assessment of measuring
instruments, drafting of regulations governing metrology,
provision of metrology-related information, distribution
of time and other activities from the field of metrology.
The mission of the Ministry of Economy and Regional
Development and the Directorate of Measures and Precious
Metals is, as endorsed by the 2010 Law on Metrology,
to help the Republic of Serbia contributes towards the
fulfilment of requirements for the membership in the
World Trade Organization and European Union. This can
be achieved if the uniform measurements are performed
in the Republic of Serbia through provision of precise
measuring instruments harmonised with internationally
recognised requirements and units of measurement of
the International System of Units and through provision
of traceability of measurement standards to international
measurement standards.

DIRECTOR
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OCHOBHU NOCNOBU
OUPEKLIVJE

cTapa ce 0 CUCTeMY 3aKOHCKVX MEPHUX
jemuuunua y Penyonumu Cp6omju;

pasBuja, OCTBapyje, 4yBa, Ogp>KaBa 1
ycaBpuraBa eTanoHe Perry6mke Cp6uje n
o6e36ehyje BUXOBY creaMBOCT KO MehyHa-
POJHOT HIBOA;

06e36ehyje MeTpOIOLIKY C/IeAIBOCT;

y4ecTByje y IpUIIPEMU METPOIOIIKIX
IIPOIINCA;

BpILY OILleIbJBabe YCATITAIeHOCTI
MepuIa;

npepcrasba Peryomxy Cp6ujy y mebyHa-
POIHVM V1 peTVIOHATHMM METPOIOMIKIM
OpraHu3aIMjaMa 1 yCIIOCTaB/ba Capajby ¥
obacTy MeTposnoruje;

00aBJba MOC/IOBE Y B€31 €Ca KOHTPOJIOM
IIpegMeTa O IparoueHmnx MeTaia;

BpLIV METPOJIOIIKYM Hafi30P;

CIIPOBOJY MICIIUTUBAILE NIPETXONHO YIIAKO-
BaHUX IIPOU3BOJA, Paiul IPOBEPE UCITYHHe-
HOCTY METPOJIOIIKMX 3aXTEBa;

BOJV PETUCTAp MePUIA KOja IOAJIEXY 3a-
KOHCKOj KOHTPOJIN;

06aB/ba OCTIOBE METPOJIOIIKE eKCIIEPTH3E;
obaBspa IOC/IOBe JUCTPUOYLIVje BpeMeHa;

ozip>kaBa i yHarnpebyje cucrem KBanureTa
y Hupexumju;

o6e36ehyje meTpornomke napopManuje n
M3Jaje CIy>KOeHO ITIacuIIo.
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13.
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MAIN ACTIVITIES OF THE
DIRECTORATE

Safeguarding of legal measuring unit
system in the Republic of Serbia;

Development, realisation, conservation,
maintenance and improvement of the
measurement standards of the Republic of
Serbia and provision of their traceability to
international level;

Provision of metrological traceability;

Preparation of regulations governing
metrology;

Performance of conformity assessments of
measuring instruments;

Representation of the Republic of Serbia in
international and regional organizations
for metrology and cooperation in the field
of metrology;

Performance of activities pertaining to the
control of articles made of precious metals;

Performance of metrological surveillance;

Testing of pre-packaged products aimed
at verifying the fulfilment of metrological
requirements;

Keeping the Register of Measuring
Instruments subject to legal control;

Provision of metrology-related expertise;
Performance of time distribution activities;

Maintenance and improvement of the
quality system of the Directorate;

Provision of metrology-related information
and publication of its own gazette.
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JlabopaTtopwmja 3a AUMEH3NOHY
meTponvormjy

ony metponorujy (JIIIM) cy ocTBapuBame
VIl Ofp)KaBare HAaIlVIOHATHUX eTajloHa Iy-
XKVHE U YI7Ia, IIPeHole-
b€ BPEJHOCTU jeVIHU-
e JyXXUHe M yIJTa Ha
eTajloHe HIDKEr PaHra, '
usBohewe  eTayoHU-
pama ¥ WCOUTHUBamba
TUIIa MepUIa.
Moryhzoctu Mepema
u etanoHupama (CMCs)
3a IVIMEH3VOHY MeTpo-
norujy objaBbeHe Cy Y
6asu mopmataka Meby- -
HapojHOT O6mpoa 3a Te-
rose u Mepe (Appendix C of the KCDB www.
bipm.org ).

rHaBHI/I 3aganu Jlaboparopuje 3a fMMeH3M-

AyxunHa

Hanyonanay (nmpumapHu) eTajoH jefuHU-
e Ay>XuHe (MeTpa) je OCTBapeH IIPEKO IBa
bpexBeHIjCKM  CTabuIMCaHa  XelmujyM-He-
oHcka (He-Ne) macepa crabunmcana Ha mapa-
Ma JIBOATOMCKMX MOJIEKY/Ia M30Toma joxma 127
(12712) Ha TamacHOj gyXMHM Of 633 nm. Jlac-
epy Cy OCTBapeHM IO JeUHUIUU Tj. Y CKIIa-
Iy ca 3axTeBMMa MeDhyHapomHe mpemopyke 3a
NpakTUYHY peanusanujy Merpa. PemaruBHa
HECUTYPHOCT peNpoAyKOoBama TajacHe TYXKU-
He je 2,510, CrabunHoCT paja OBUX /racepa
ce mpaTy npeko MehyHapogHux nopebhema (nH-
TepKOMITIapalje).

OBMM /acepuMa eTaJOHMpPaAjy ce APYIM Ja-
cepu TajmacHe Ay>KMHe 633 nm yKmbydyjyhn n
nacepcke MHTepdepoMeTpe 3a Mepeme TyXKI-
He. 3a Mepeme Ta/llacHe Ty>KIMHe IPYTUX 1acepa
JIIM je pasBuia MeToRy M30Mjamba ONTUYKUX
¢dpexseniyja (beat frequency method).

3a MHTepPepOMEeTPUjCKO Meperme NYXKIHe
TPaHNYHNX IUIAHIIApa/JeTHUX Mepa HajBUIIe
KJIace TaYHOCTY KOPUCTU ce MHTepdepomeTap

=
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Laboratory for Dimensional
Metrology

ain tasks of the Laboratory for Di-

M mensional Metrology (LDM) are: re-

alization and maintenance of national

standards of length and

angle, transfer of the

length and angle unit

values to lower rank

standards and calibra-

tions of measuring in-
struments.

Calibration and mea-

surement  capabilities

(CMCs) for dimensional

metrology were pub-

S lished in the database

of the International Bu-

reau of Weights and Measures (Appendix C of

the KCDB www.bipm.org ).

-

~,

Length

The national (primary) standard of the unit
of length (metre) is realised through two fre-
quency helium-neon (He-Ne) lasers stabilised
on saturated vapour of bi-atomic molecules of
iodine isotope 127 (12712) the wavelength of
which is 633 nm. The lasers are realised accord-
ing to the definition of the metre, i.e. according
to the requirements of the international recom-
mendation for practical realisation of the metre.
Relative uncertainty of the reproducibility of
wavelength is 2.5:10"". The stability of the laser
operation is monitored by means of internation-
al comparisons (inter-comparisons).

These lasers are used to calibrate other lasers
the wavelength of which is 633 nm, including
laser interferometers for length measurements.
The LDM developed the beat frequency method
to be used for wavelength measurements.

A Koester type interferometer (modification
of Michelson’s interferometer) is used for inter-
ferometer length measurements of gauge blocks
of the highest accuracy. Two stabilized He-Ne




DIRECTORATE OF MEASURES AND PRECIOUS METALS

Kectepcosor tumna (Moguduxanmja Majkenco-
HoBoOTI MHTepdepomerpa). Onpehusame myxu-
He TpaHMYHe Mepe ce BpuIyM rmoMmohy jBa cra-
ounucana He-Ne macepa: mpsenor (633 nm) u
3eneHor (543 nm). Mepun omcer go 100 mm.

3a erajoHUpeme Mepa ca Iprama (MepHU
NemUpPU U OCTajie Mepe ca IjpTaMa HajBUIINX
kaca tayHocTy) JIIM xopuctu nacepcku (ta-
JIacHa Iy>X¥Ha 633 nm) nHTeppepomerap Maj-
KeJICOHOBOT THUIIA I MEPHY K/TYIIy Ca ONITUYKUM
MUKPOCKOIIOM. MepHI OIICeT eTaloHMpama je
mo 1000 mm.

lasers (the red one is of 633 nm and the green
one is of 543 nm) are used to determine the
length of a gauge block. The measuring calibra-
tion range is up to 100 mm.

The LDM uses a laser interferometer (the
wavelength of which is 633 nm) of Michelson’s
type and a measuring bench with an optical mi-
croscope to calibrate line measures (measuring
rulers and other high-accuracy class line mea-
sures). The measuring calibration range is up to
1000 mm.
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Yrao

HaunoHanHM eTajIoH jeiMHNIIE YITIa Y PaBHU
je OCTBapeH MPeKO 24-yraoHOr ONTUYKOT I1O/IN-
roHa. OBaj MOIMTOH OCTBapyje BPeJHOCT yIJIa
Ha cBakMx 15° ykpydyjyhm n ce Moryhe xom-
OuHa1Mje OBMX BPEHOCTL.

3a MpeHolIeme BPESHOCTY jeiVHNULIE YITIA Y
PaBHU Ha eTajioHe HipKer paHra JIIIM kopuc-
T ToHMoMetap - ypebaj mepHor omcera 360°
(myHM KpyT).

[IpunukoM eranoHMpama (MOMUTOHM, Tpa-
HI4He Mepe yrna) JIIIM Kopuctu aBe OCHOB-
He MeTofe: IUPEKTHY ! METOAY Koja ce 6asm-
pa Ha 3arBapamy nyHor kpyra (circle closure
principle), oTHOCHO MeTORYy caMoeTaTOHMpPakha
(self-calibration method).

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Angle

The national standard of the unit of plane
angle is realized by means of a 24-sided optical
polygon. The polygon realizes the angle value at
every 15° including all possible combinations of
the pitch angle values.

The LDM uses a goniometer, a 360° (circle)
measuring device, to transfer the values of the
unit of plane angle to lower rank standards.

When performing calibrations (polygons, an-
gle gauge block), the LDM uses two basic meth-
ods: the direct one and the one that is based on
the circle closure principle, i.e. self-calibration
method.
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JlabopaTtopwmja 3a 3BYyK

nmaboparopuju 3a 3BYK OCTBapyjy ce,
yt{yBajy U Ofp)KaBajy  HaIMOHAIHMU
€TaJIoHM 3BYYHOT IIPUTUCKA, IIPEHOCE
ceé BpPEJHOCTM HALMOHAJHMUX e€TaJloHa Ha
€TaJIoHe HIDKET paHTa, M3BOJe €Ta/IOHNpaba I
VICHUTHBaKa TUIIA MEpYIa HUBOA 3BYKa.
HanyonamHu eranoHM 3BYYHOr HPUTHCKA
OCTBapeHM Cy IIPEKO [Be TapHUTYpe Off IO
Tpu maboparopujcka eTajoH MUKpOodOHa TUIa
LS1P u LS2P (npema IEC 61094-1). CneguBocT
ce  IOCTV)Ke  IIPUMMAapHOM  aICOTYTHOM
pPeLMIIPOYHOM METOJOM €TaJIOHMparmba Ha
IPUTICAK OBMX €TAJIOHA M IIPEKO MehyHapomHMX
MHTEPKOMIIapaluja.

ITopehewa KCDB:

EURAMET.AUV.A-S1 Pressure reciprocity
calibration of LS1P and LS2aP microphones

status: in progress

time of measurement: 2009-2010

participants: DANIAMET-DFM (Denmark),
DMDM (Serbia), INM (Romania), CENAM
(Mexico)

measurand: pressure sensitivity dB (re 1V/Pa)

transfer devices: LS1P and LS2aP microphones

consultative committee: CCAUV

conducted by EURAMET (EURAMET
project no 1126)

IIpojektu EURAMET:

EURAMET project no 1049: Knowledge
transfer in acoustic metrology

Collaboration: consultation

EURAMET project no 1126: Comparison of
pressure reciprocity calibration of microphones
among CENAM (MX), DANIAmet-DFM
(DK), DMDM (RS), and INM (RO)

Collaboration: comparison

Laboratory for Acoustics

he national sound pressure measurement
Tstandard is realised and maintained in

the Laboratory for Acoustics, while values
of the national measurement standards are
further transferred to lower hierarchy levels
of measurement standards, and calibrations
of sound level measuring instruments are
performed.

The national sound pressure measurement
standards are realised through two sets of three
laboratory measurement standard microphones
of LSIP and LS2P types (as per IEC 61094-
1). Traceability can be achieved by means of
absolute pressure reciprocity calibration method
of these measurement standards and by means
of international inter-comparisons.

KCDB comparisons:

EURAMET.AUV.A-S1 Pressure reciprocity
calibration of LS1P and LS2aP microphones

status: in progress

time of measurement: 2009-2010

participants: DANIAMET-DFM (Denmark),
DMDM (Serbia), INM (Romania), CENAM
(Mexico)

measurand: pressure sensitivity dB (re 1V/Pa)

transfer devices: LS1P and LS2aP microphones

consultative committee: CCAUV

conducted by EURAMET (EURAMET
Project No 1126)

EURAMET Projects:

EURAMET Project No 1049: Knowledge
transfer in acoustic metrology

Collaboration: consultation

EURAMET Project No 1126: Comparison of
pressure reciprocity calibration of microphones
among CENAM (MX), DANIAmet-DFM (DK),
DMDM (RS), and INM (RO)

Collaboration: comparison



MoryhHocTu etanoHmpama maboparopuje
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Calibration capabilities of a laboratory

cy: are as follows:
Mepna
IIpepmer eramonnpama | BemmunHa xoja ce mepu Mepuu omncer Meropa HeCUTyPHOCT
(k=2) [dB]
JlabopaTopujckut eTanoH OceT/pMBOCT Ha TIPK- [IpuMapHa penumpodHa
MUKpo¢oH TUCAK 31.5Hz - 12.5kHz | merona npema IEC61094-2 0.08 5o 0.43
LS1P (mpema IEC61094-1) dB (pe 1V/Pa) ca 2 aKyCcTMYKa CIIPeXXHMKa
JTabopaTopujCcKiL eTaIoH Ocet/pMBOCT Ha ITIPH- IIpnmapHa penunmpodna
Mukpo¢on LS2aP (mpe- THCAK 31.5Hz - 25kHz Metopa mpema IEC61094-2 0.085 o 0.46
ma IEC61094-1) dB (pe 1V/Pa) ca 2 aKyCcTUYKa CIPeXHUKaA
PajHu eTasoH MUKPO- OceT/pUBOCT Ha IPK- Meroza mopebersa mpema
or WS2P, WS2F, WS2D THcak 31.5Hz - 20kHz HIE cg1 o P 0.3
(mpema IEC61094-4) dB (pe 1V/Pa)
PapitH ETanOR MIfKpo- OceT/pUBOCT Ha IPK- Mertopa enekTpocTaTny-
bor WSIP, WS2P, WSIF, P " P
THUCAK 31.5Hz - 25kHz KOT aKTyaTopa Inpema 0.3
WS2F, WSLD, WS2D dB (pe 1V/Pa) IEC61094-6
(mpema IEC61094-4) P
Mertopa nopehema,
Huso 3ByuHor mpurucka KopumrhemeM MyITH-
Mepino ris0a spyka 94/124dB (pe 20uPa) 2 (YHKIMjCKOT aKyCTHYKOT &
Kanubparopa
ITpema
Mepuo HUBOA 3ByKa Hitgo S?Y:;Igr; SMTMCKa 31.5Hz - 25kHz IEC 61672 wnu 0.8
e IEC 60651
Quantity bein Uncertainty of
Calibration subject yoeug Measuring range Method measurement
measured
(k=2)
LSIP laboratory standard Pressure sensitivit Primary reciprocity method
microphones dB (pe 1V/Pa) y 31.5Hz - 12.5kHz as per [EC61094-2 with 2 0.08 - 0.43
(as per IEC61094-1) P acoustic couplers
LS2aP laboratory Pressure sensitivit Primary reciprocity method
standard microphones dB (pe 1V/Pa) Y 31.5Hz - 25kHz as per IEC 61094-2 0.085 - 0.46
(as per IEC61094-1) P with 2 acoustic couplers
WS2P, WS2F, WS2D
working standard Pressure sensitivity Comparison method as per
microphones dB (pe 1V/Pa) 31.5Hz - 20kHz IEC 61094-5 0.3
(as per IEC61094-4)
WSI1P, WS2P, WSIF,
ijjfl;i\;\lsitlz’n\é\isnzil) Pressure sensitivity 31.5Hz - 25kHz Method of electrostatic 03
118 dB (pe 1V/Pa) ' actuator as per IEC 61094-6 ’
microphones
(as per IEC61094-4)
. Comparison method by
Sounq level measuring Sound pressure level 1kHz/250Hz R T — 0.6
instrument 94/124dB (pe 20pPa) . .
acoustic calibrator
Sound level measurin Sound pressure level As per
e g ( z o 31.5Hz - 25kHz IEC 61672 or 0.8
4 pe oM IEC 60651




DIRECTORATE OF MEASURES AND PRECIOUS METALS

[TpuMapHM CPIICKY eTalOHMU 3BYyYHOT IPUTHCKA (rapHUTYypa 4180, rapunTypa 4160)
Primary Serbian sound pressure measurement standards (4180 set, 4160 set)

[TpuMapHa peuIIpoyHa MeTOa eTaIOHMPaba Ha IPUTUCAK Tab0PaTOPUjCKIUX
eTasioH Mukpodona tum LS1P u LS2P no cranpapny IEC 61094-2
Primary pressure reciprocity calibration method of laboratory standard
microphones of LS1P and LS2P types as per IEC 61094-2
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JlabopaTtopwmja 3a 6p3uHy

abopaTopuja 3a Op3uHY je HafJIeXXHa Ja
00e30ey1 MeTpPOJIOIIKY CIefUBOCT 3a
cnepneha mepuna:

- TAKCUMeTpe

- Taxorpade

- MepuIa 6p3uHe Bosuia y caobpahajy.

JlabopaTtopuja 3a 6p3uHY BpIIM TeCTUpabe
1 ofiobperbe THUIA TaKCUMeTapa, eTa/IOHNpatbe
ypebaja 3a wmcnuruBame Taxorpada M Tak-
CUMeTapa, Kao ¥ Y faBamwy NMpodecroHaTHOT
MUILUBea MPUINKOM OBIanthnBama mabopa-
TOpMja 3a OBepaBame TAKCHMeTapa M Mepuia
OpsuHe Bosuna y caobpahajy.

Pesynratn Mepema KopuiiheH:X eTanoHa,
dpexBeHnMeTapa 1 reHeparopa (yHKIuje Cy
CTIeAVBY [IO eTaJIOHA y mabopaTtopuju 3a Bpeme

u ppexBennujy y IMJIM.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Laboratory for speed

for measuring instruments in road
traffic:

- taximeters

- tachographs

- police speedometers

Laboratory for speed provides traceability

Laboratory for speed is engaged on testing and
approving the type of taximeters, calibration of
thestandardsusedforverificationoftachographs,
as well as to provide professional opinion in
authorization of laboratories for verification of
taximeters and police speedometers.

Results of measurement of used standards,
frequency counters and function generators
are traceable to DMDM Time and Frequency
laboratory.

11




DIRECTORATE OF MEASURES AND PRECIOUS METALS

JNla6opaTtopwmja 3a macy

cHOBHa penmarHocT Jlaboparopuje 3a
OMacy je ocTBapuBame, YyBame U Ofp-
JKaBalb€ HAIMOHA/JIHOI €TajJioHa Mace,

usBobhemwe eramoHupamwa u nopehemwa (MHTEp-
KOMIIapaliyja), ja 6u ce ob6e3benna cinefuBoCT
mo mehyHapogHOTr eTasloHa KjIorpama.

CreguBOCT y 00/MacTy Mepema Mace OCTBa-
pyje ce momohy eranoH kunorpama 6poj 33 Ha-
npassbeHor of yenuka Nicral D n e rapHuTy-
pe TeroBa Kace TadHocti E1 y MepHOM ormicery
ox 1 mg o 10 kg. TeroBu ce pefoBHO eTanoOHN-
pajy y Mebynapopntom 6upoy 3a Terose 1 Mepe
(BIPM) 1 npeno3HaT/bMBUM HAaI[MOHATHUM Me-
TPOJIOIIKMM MHCTUTYTUMA.

Y nabpartopuju ce Bpumn:

- Eranonupame Terosa Kimace TayHoctu E2
y MepHOM orcery of 1 mg mo 20 kg u terosa
Kmace TauHocTu F1 y MepHOM ormcery o 1 mg
1o 50 kg;

- Eranonnpame HecTaHJapAHUX TEroBa Koju
HIUCY y cKnapgy ca npenopykom OIML R 111 y
MepHOM oricery of, 1 mg mo 50 kg.

F
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Laboratory for Mass

he basic activity of the Laboratory for
TMass is to officially recognise, conserve

and maintain the national mass standard,
perform calibrations and comparisons (inter-
comparisons) in order to ensure traceability to
the international prototype of the kilogram.

Traceability in the field of mass measurement
is achieved by means of the kilogram number
33 that is made of Nicral D steel and two weight
sets of El accuracy class in the measuring
range from 1 mg to 10 kg. Weights are regularly
calibrated at the International Bureau of Weights
and Measures (BIPM) and renowned national
metrology institutes.

The following is performed at the laboratory:

- Calibration of E2 accuracy class weights in
the measuring range from 1 mg to 20 kg and F1
accuracy class weights in the measuring range
from 1 mg to 50 kg;

- Calibration of non-standard weights
that are not in accordance with the OIML
Recommendation R 111 in the measuring range
from 1 mg to 50 kg.




AUPEKLUWJA 3A MEPE N APATOLEHE METANE

MoryhHocTu Mepema 1 eTaToOHMpamba y pafy ca CTpaHKaMa:
Calibration and measurement capabilities when working with clients:

YcnoBHa maca Hecurypnocr (k=2) YcnoBHa maca Hecurypnocr (k=2)
Conditional mass Uncertainty (k=2) Conditional mass Uncertainty (k=2)
20 kg 30 mg 2g 0,012 mg
10 kg 5 mg lg 0,010 mg
5kg 2,5mg 500 mg 0,008 mg
2 kg 1 mg 200 mg 0,006 mg
1kg 0,5 mg 100 mg 0,005 mg
1kg 0,5 mg 100 mg 0,005 mg
500 g 0,25 mg 50 mg 0,004 mg
200 g 0,1 mg 20 mg 0,003 mg
100 g 0,05 mg 10 mg 0,003 mg
50g 0,03 mg 5mg 0,003 mg
20g 0,025 mg 2 mg 0,003 mg
10g 0,02 mg 1 mg 0,003 mg
5¢g 0,016 mg

13




DIRECTORATE OF MEASURES AND PRECIOUS METALS

MoryhHocTit  Mepema

(CMCs) 3a Mepeme Mace objaB/beHe cy y 6asn
noparaka MehyHapopHor 6mpoa 3a Terose u
mepe (Appendix C of the KCDB - The BIPM key

comparison database).

n

eTaJIOHMpamba

Calibration and measurement capabilities
(CMCs) for mass measurement were published
in the database of the International Bureau of
Weights and Measures (Appendix C of the

KCDB - The BIPM key comparison database).

CCBLN-KE . EURDMETMUN-HE, EURGMET M. M-KE. 1, and APMP.ME-HZ 10 kg mass standants

Dagrees of equivalence: [, and expanded sncenainty U,

fl """"
. IHI‘HIl[HIn T; [ l | .[..]..;_:..] o 'j"l"ﬂ'"}'i'ﬁ}'"']‘Z"I"f‘fi'i
o IR I U W A LY B L)
fi?i“;ii!iE=!*HH;=:;£:-:‘E§!HH!ii;HisHiggiwtigis;;!igli

Teaad mamereis; COMLBHEY panic s
[Pind friangies: APRIFM.M-HZ paticipasts
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JlabopaTtopwja 3a
Mepuna mace

cHOBHa penmarHocT Jlaboparopuje 3a
MepuIa Mace jecTe MCIUTUBAbE TUIIA
MepUJIa, U TO:

- Mepua mace Kimace I u II;

- Mepwra Mace kmace TayHoctu III (Tp-
roBadyke Bare HaMemeHe 3a AVPEKTHU
oOpauyH, mmargopMcKe Bare, Bare 3a
OTIIpeMY M IIpMjeM MaKeTa, Bare y 3ipaB-
CTBY...);

- mepmra Mace kmace IIII (mmargopmcke
Bare 3a Mepeme OCOBMHCKOT onTepehema,
IPYMCKe U JKeJle3HIYKe Bare U ApyTe);

- @IeKTPOHCKMX MEpHUX U MOKa3HUX
ypebaja;

- eJIeKTPOMEeXaHMYKUX MEpPHUX IIpeTBa-
paya;

- Bara ca ayTOMaTCKUM (PyHKI[MIOHVCAIbEM.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Laboratory for Mass
Measuring Instruments

Measuring Instruments is type testing of
the following measuring instrument:

- non automatic weighing instrument
(NAWI) accuracy class I and II

- non automatic weighing instrument
(NAWI) accuracy class III (commercial
balances for direct accounting, platform
balances, parcel dispatch and reception
balances, balances used in healthcare... );

- non automatic weighing instrument
(NAWT) accuracy class IIII (platform
balances for measuring axial load, road
and railway balances, etc.);

- electronic measuring and indicating devices;

- electromechanical measuring transducers;

- automatic balances.

The main activity of the Laboratory for Mass

e )N

&

\

ITporefype mo KojuMa ce BpIIM OfoOOpere
TUIIAa HaBeJJeHVX Mepyia Cy ycarjalleHe ca 3a-
xTeBuUMa 13 pedepeHTHUX HoKymMeHTa Meby-
HapojHe OpraHm3aljyje 3a 3aKOHCKY MeTpPOJIO-
rujy (OIML), EBporicke capajiie y 3aKOHCKO]
metponoruju (WELMEC), kao 1 HanmoHamHuX
MEeTPOJIOUIKVX IPOIINCA.

Procedures used for type approval of the said
measuring instruments were harmonised with
the requirements of the reference documents
of the International Organization of Legal
Metrology (OIML), European Cooperation in
Legal Metrology (WELMEC), and our national
regulations governing metrology.
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JlabopaTopumja 3a npuTNCaK

CHOBHa JenmaTHocT Jlaboparopuje 3a

IIPUTHUCAK je pa3BUjarbe, OCTBApUBalbe,

qyBame, Oflp>KaBalbe M ycaBplIaBaibe
HAIlMIOHATHOT eTajIOHa jefVHIIle NPUTHICKA U
06e36ehnBarbe MeTPOJIONIKE CAEAUBOCTU JIO
MmebyHapogHOTr HUBOA.

HaryonaHy eTanoH jenMHMIE IPUTICKA je
peann3oBaH moMohy KIMIHOI MaHOMeTpa ca
teroBuMa Desgranges et Huot MepHOT oIicera of
0 bar mo 1000 bar, umja je mpommpeHa MepHa
Hecurypaoct U=3107p + 13 Pa.

CneguBocT je ob6esbehena mopehemem ca
GpaHIyCKMM HAaUMOHATHMM €TaJIOHOM Y
Laboratoire National d Essais (BNM-LNE).

Y nmabopaTopuju ce BpILIY eTaIOHNPabe:

- CeKYHJApHMX U PaJHMX eTa/loOHa IPUTUC-
Ka y MepHOM omcery og 0 bar go 1000 bar
ca pagHuUM IynmoM ype,

- CeKYHJApHMX U PaJHMX eTa/lOHa IPUTHUC-
Ka y MepHOM oricery of; —1 bar o 35 bar ca
pasHNM QYoM rac,

Yl UICIATUBabe TUIIA MepIIa:

- MaHOMETpPM 3a Mepere KPBHOT IPUTHCKA;

- MaHOMETPMU 32 Mepelbe IPUTICKA Y MHey-
MaTUIVMa,

3a MepuiIa Koja ce KOpMUCTe y 06/acTy 3ami-

TUTE 3[paBjba, OmIITe Oe30emHOCTN U Oe36es-
HocTM caobpahaja.

Laboratory for Pressure

he main activity of the Laboratory for
TPressure is to develop, officially recognise,

conserve, maintain and improve the national
pressure standard, and to provide metrological
traceability to the international level.

The national pressure standard was realised by
pressure balance (deadweight tester) Desgranges
et Huot, in the measuring range from 0 bar to
1000 bar, while the expanded uncertainty of
measurement is U=3-10"p, + 13 Pa.

Traceability was ensured by means of
comparison with the French national pressure
standard at the Laboratoire National d'Essais
(BNM-LNE).

The following calibrations are performed at

the Laboratory:

- secondary and working pressure standards
in the measuring range from 0 bar to 1000
bar with oil as the working fluid,

- secondary and working pressure standards
in the measuring range from -1 bar to 35
bar with gas as the working fluid,

and the following type evaluations:

- non-invasive sphygmomanometers;

- tyre pressure gauges,

for those measuring instruments used in the

field of health protection, general safety and
traffic safety.
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Jla6bopaTopuja 3a
3anpeMnHy TeYHOCTH

maboparopuju ce, TPaBUMETPUjCKOM Me-
TOZIOM Ca C/IeAyBoLIhy IpeMa Hal[MOHAI-

HOM €Ta/IOHYy MacCe, BpIIN €Ta/IOHNpabe:

€TaJIOH IIOCYyAa Off CTaKJ/Ia, Yy OIICETYy Of 1L
no10L-U_,=0,01%

€TaJIOH IIPpEIMBHUX MUIIE€TA O M€TaJjia, Of
5L70 100 L - U_,= 0,004 %

€TaJIOH IIOCY/e Off MeTasa, y oncery of 20 L
mo 100 L - U,_,=0,02 %

ypebaja ca xnnmom

- IIMIIeTa ca K/IMIIoM, Y oricery of 0,001 ml
o 10ml-U_,=0,1%

- OupeTa ca Kaumow, y omcery og 1 ml go
100 ml - U_,= (0,2 -0,1) %

- pucneHsepa, y omcery op 0,01 ml go
200 ml- U_ = (0,7 - 0,2) %

abOpaTOPMjCKMX Mepuja 3alpeMuHe Of
CTaK/Ia

- IMUIeTa Ca jefHOM I[PTOM, Y OICEry Of
1 ml 10 200 ml - U,_,= 0,02 %

- T'pajyucaHUX MEPHUX MUIIETA, Y OICEry
on 1 ml o 25ml- U,_,=0,02 %

- bupera, y omcery of, 1 ml go 100 ml -
U_,=0,02%

- TpajyMcaHuX MepHMX UWINHAApa, Y
ormcery of 5 ml 1o 2000 ml - U, _, = (0,02
~0,01) %

- MEpPHMX TMKBUI]A Ca jeJHOM MepHOM
pToM, y omcery og 1 ml go 2000 ml -
U_,=(0,02-0,01) %

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Laboratory for
Liquid Volume

at the Laboratory by gravimetric meth-
od with traceability to the national mass

The following calibrations are performed

standard:

o standard flasks the range of which varies

from1Lto10L-U_,=0.01%

o volumetric standards - overflow pi-

pettes the range of which varies from 5 L
to 100 L - U_, = 0.004 %

proving tanks the range of which varies
from20Lto 100L - U_,=0.02 %
piston operated volumetric apparatus

- piston pipettes the range of which varies
from 0.001 mlto 10 ml - U _,=0.1 %

- piston burettes the range of which varies
from 1 ml to 100 ml - U,_,= (0.2-0.1) %

- dispensers the range of which varies from
0.01 ml to 200 ml - U_ = (0.7 - 0.2) %

« laboratory glassware

- single-volume pipettes the range of which
varies from 1 ml to 200 ml - U,_,=0.02 %

- graduated pipettes the range of which
varies from 1 mlto 25 ml - U_,= 0.02 %

- burettes the range of which varies from
1 mlto 100 ml- U,_,=0.02 %

- graduated measuring cylinders the range
of which varies from 5 ml to 2000 ml -
U_,=(0.02-0.01) %

- one-mark volumetric flasks the range of
which varies from 1 ml to 2000 ml - U, _,
= (0.02 - 0.01) %
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-
-

Y nmaboparopuju ce, BOTYMETPMjCKOM MeTO-
TOM — HAalVOHAJTHMM €TajlOHMMa 3aIlPpEMMHE,
€TaJIOH NPEIVBHMM IMIIETaMa Off MeTaja Ha-
suBHMX 3anpemuna 10 L, 50 L n 100 L n eTamon
INpEeNVBHUM IIMIETaMa Of CTaK/la Ha3MBHUX
sanpemuna 1 L, 2 L, 5L n 10 L ca cneguBomhy
pesynrara erajoHupama npema NPL-y, Bpmn
€TaJIoHVpatbe:

e €TaJIOH IIOCY/Ia O] MeTasa, y oncery of 20 L
mo 1000 L - U,_,=0,03 %

« ypebaja 3a ucnuruBame BogomMepa,

- y oncery mepewa 1o 200 L - U,_,=0,1 %
- yorcery mepetsa mpeko 200 L - U, _, = 0,15 %

e €TaJIOH NPOTOYHMX MEPUJIA 3a BOALY, y OI-
cery mepewa 1o Q  =1.500 L/min - U,_, =
0d 0,1 % do 0,15 %

e €TAJIOH IPOTOYHMX MepUIa 3a TEYHO-
CTM KOje HICY BOJIa, Y OIICETy Meperba M0
Q,_..=2,500 L/min - U,_,= 0,1 %

» Ypebaju sa ucnmuruBame IPOTOYHMX Me-

pUTa-UCIIUTHE TIeT/be, ¥ OICeTy Has3MBHE
sanpemuHe 10 40 m® - U, _ = o 0,1 %

18

The following calibrations are performed at the
Laboratory by means of volumetric method — na-
tional volumetric standards, stainless steel overflow
pipettes with nominal volumes of 10 L, 50 L and 100 L,
and glass overflow pipettes with nominal volumes of
1L,2L,5L and 10 L with traceability to the NPL:

 proving tanks the range of which varies
from 20 L to 1000 L - U, ,=0.03 %

« devices for examination of water meters,
- the range of which is up to 200 L —

U_=01%
- the range of which exceeds 200 L —
U_,=0.15%

o measurement standard water flow me-
ters the range of which is up to O =

max

1,500 L/min - U, _,= from 0.1 % to 0.15 %

« measurement standard flow meters for lig-
uids other than water the range of which is
up to @ =2,500 L/min- U,_,=0.1%

o devices for testing flow meters- loop the

nominal volume range of which is up to
40 m’ - U _,= from 0.1 %
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The Laboratory sent its calibration and meas-
urement capabilities (CMCs) for the calibration

of piston pipettes and volumetric standards —

JTaboparopwuja je mpujaBuia MoryhHoCTI Me-
pemwa (CMC-s) 3a eTanioHMpatbe MUIeTa ca KIn-

IIOM UM €TaJ/IOH IIPpE€/IMBHUX IINIIETA O M€Taja,

3a 6a3y nopgaraka BIPM-a.

overflow pipettes to be published in the BIPM

database.
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DIRECTORATE OF MEASURES AND PRECIOUS METALS

Y naboparopmju ce BpIIM ¥ NCHUTHBAIbE
TUIIA Mepula 3allpeMUHE TEYHOCTU KaKo
32 CTaTMYKO Mepeme TaKO M 3a AMHAMMUYKO
Meperbe 3allpeMIHE TEYHOCTM.

JTaboparopuja je yuyecTBOBaIa y IIpOjeKTHUMa
EURAMET-a, a pesynratu Cy npukasaHyu Ha
aujarpaMumMa.

Furthermore, type testing of measuring in-
struments of liquid volume measuring instru-
ments for both static measurements and dynam-
ic measurements of liquid volume is performed
at the laboratory.

The Laboratory participated in the
EURAMET projects, and the results thereof are
shown in the diagrams.

K4. Volume was readjusted by

CENAM/Mexico, who initiated

this Key-comparison. The Eu- 2000
ropean comparison measure- 20004 -
ments started in May 2007 and  _ a0 | -
ended in June 2008. The inter- =
ested volume was the amount
of water that can be delivered
out of the standard at well de-

E}DIQ-
;?‘DI'l-
20000

EURAMET M.FF-K4b - Volume Inter-comparison at 20 L — European Regional Key-compar-
ison of CCM.FF-K4 14 national laboratories participated. The inter-comparison concerned a
20 L steel pipette, which was one of three volume standards in the Key-comparison CCM.FF-

EURAMET M.FF-Kdb

& Voliame

——RCRY

—— Winperiangy of
RCRY

165D

fined conditions. IPQ of the
Portugal and SP of the Sweden

S Si#.\lf"' ?i@ﬁfﬁﬁq‘?‘}f@'} 45}#;]' Ef“?

were the pilot laboratories. sdecdinithos
EUROMET.E1004 - Bilateral _
comparison of a 500 ul micropi- 4989 1
pette 4986 -
The main purpose of this Proj- 498,3
ect was to compare the results 3 40,0
and uncertainties of a calibration g 497,71
of a 500 ml single-channel pis- 8 .,
ton pipette despite the different i
used equipment and calibration
method. 4968
IPQ of Portugal was the pilot 5 — ' o ' 102
laboratory. b arboriat

20




Na6opaTtopuja 3a 3anpemMuHy raca

aboparopujaBplIVeTaIOHNPabe PaJHIX

eTajloHa jefMHNIIe 3allpeMMHe raca -

ypebaja ca 3BoHOM 3a mperies; racomepa,
3anpeMuHe 3B0Ha Jjo 50 dm’, BomymeTpujckoM
¥ TPaBMMETPUjCKOM METOJOM, Ca IPOIINPEHOM
MepHOM HecurypHoctu U,_,=0,01 %.

Ypebaju 3a mpernmen racomepa ca eTanoH
racoMepoM ca Te4yHoluhy, oIicera Mepema
npotoka jo 510° m’/s eramoHmpajy ce
BOTYMTPHjCKOM METOJOM Ca Y/ITPACOHMYHUM
M/Ia3HUI[AMA, Ca TIPOUIMPEHOM MEpPHOM
Hecurypuoctu U,_=0,01 % u ca cnegusomhy
no SMU-Hannonanau nactTutyT CoBauke.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Laboratory for Gas Volume

he Laboratory performs, by means of
Tvolumetric and gravimetric method,

calibrations of working gas volume unit
measurement standards - bell type gas meter
testing devices with the bell volume of up
to 50 dm’, whereas extended uncertainty of
measurement amounts to U, _,=0.01 %.

Gas meter testing devices with gas meter
measurement standard with liquid the flow
measuring range of which amounts to 5-10°m?/s are
calibrated by means of volumetric method with
ultrasonic nozzles, the extended uncertainty of
measurement of which is U,_,=0.01 %, whereas
the said devices are traceable to the SMU-
National Institute of Slovakia.

L =

N |

F

o = O

1
4 —
L+ 9
=
.
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DIRECTORATE OF MEASURES AND PRECIOUS METALS

Jlaboparopmja BpIIM U WMCINUTHBaEe THUIIA
racoMepa 11 KOpeKTopa 3aIlpeMIHe Taca.

Jlaboparopmja je yuecTBoBanma y Meby-
HapopHoM npojekTu EURAMET-a No. 1006 -
Mebhynaboparopujcko nopebeme racomepa ca
TypouHOM G6500, a pesynratu Cy IpUKa3aHN
Ha Iijarpamy.

Additionally, the Laboratory performs type
testing of gas meters and gas volume correctors.

The Laboratory participated in international
EURAMET Project No. 1006 — Inter-laboratory
Comparison of the Turbine Gas Meter G6500,
whereas the results are shown in the diagram.

EURAMET PROJECT No. 1006: INTER-LABORATORY COMPARISON OF THE TURBINE GAS METER

G6500

1,00

Serbia - Euromet project no. 1006
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JlabopaTtopwmja 3a Bpeme v
dpexkBeHUnjy

'-I abopaTopuja 3a Bpeme U (QpeKBEHIVjY
OCTBapyje CpICKM €TajOH jeAVHUILEe
BpeMeHa U (peKBeHINje, CUCTEeM YUju
je HajBaXXHMjU [e0 aTOMCKM LIe3UjyMCKU

JaCOBHUK Ca M/IA30M, U OfjpKaBa HAallMOHATHY
BpeMeHCKy ckany UTC(DMDM).

Bpemencka ckama UTC 3acHuBa ce Ha
Mebhynapogaom aromckom Bpemeny (TAI).
TAI je ckama Koja ce M3pauyHaBa Ha OCHOBY
nopataka nopebemwa Buie ox 400 aToMcKMx
caToBa U3 Impeko 60 maboparopuja U3 LeIor
cBera, a of jaHyapa 2006. m maboparopuje
DMDM. V 1y cBpXy Bplle Ce CBaKOJHEBHA
KOHTVMHYVpaHa Mepema - nopelhema BpemeHa
yacoBHMKa DMDM ca BpeMeHOM YacOBHMKA
Ha CaTelMTMMa CUCTeMa 33  I700amHO
HO3UIVIOHVPabe (GPS), kopuihemem
oprosapajyher (common-view) mpujeMHUKa
GPS curnana n mepHor cucrema. YjegHo, OBO
IpefcTaB/ba U K/bY4HO mopeheme 3a BpeMme 1
¢dpexseHyjy, ca ossakom CCCTF-K001.UTC.

Pesyntarm mepema ce mamy Cekumju 3sa
BpeMe, ¢pekBeHUUjy M rpaBumerpujy BIPM
jelIHOM Hefie/bHO, @ 00jaB/byjy ce Y MeCe4HOM
ounteny Circular-T, mo 15. y Meceny 3a
nperxogHu Mecen. Ilybnukanmja ce Moxxe
npeysetu Ha web azgpecn: http://www.bipm.
org/jsp/en/kcdb_data.jsp u

http://www.bipm.org/jsp/en/TimeFtp.
jsp? TypePub=publication

MoryhHocT Mepewa U eTalOHMpama
(CMCs) mabopaTopuje 3a BpeMe U GppeKBeHLIN]y
o0jaBjpeHe cy y 6asu nmoparaka MebhyHnapopHor
6upoa 3a teroBe n mepe (BIPM) http://kedb.
bipm.org/AppendixC/TF/RS/TF_RS.pdf

YcTaHOB/BEEM ~ 3BaHMYHE  HAI[MOHA/THE
BpeMeHCKe CKaJle, ycknaheHe ca MehyHapopHuM
ckamama TAI m UTC, cTtBOpeH je mnpBu
IIpeflyc7oB 3a IbeHy AUCTpUOyINjy Koja Tpeba
ma ornovHe y 2010. ropyum.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Laboratory for
Time and Frequency

realises the Serbian time and frequency

unit measurement standard, a system the
most important part of which is caesium beam
atomic clock and maintains the national UTC
time scale (DMDM).

The Laboratory for Time and Frequency

The UTC time scale is based on the
International Atomic Time (TAI). TAI is
computed using data of comparisons of around
400 atomic clocks in over 60 laboratories
worldwide, and in January 2006 the clock in
the DMDM Laboratory was added to the list.
With this aim, measurements are performed on
a daily basis — comparisons of the DMDM clock
with the on board clocks of Global Positioning
System (GPS), using the common-view GPS
receiver and the measuring system. At the same
time, this is the key comparison for time and
frequency, denoted CCCTF-K001.UTC.

The measurement results are sent weekly to
the Time, Frequency and Gavimetry Section of
BIPM and published in the monthly Circular-T
bulletin by 15th for the previous month. The
publication can be found at: http:/www.bipm.
org/jsp/en/kcdb_data.jsp and

http://www.bipm.org/jsp/en/TimeFtp.
jsp?TypePub=publication

Calibration and measurement capabilities
(CMCs) of the Laboratory for Time and
Frequency were published at the database of the
International Bureau of Weights and Measures
(BIPM) at http://kcdb.bipm.org/AppendixC/
TF/RS/TF_RS.pdf

The establishment of the official national time
scale harmonised with the international TAI
and UTC scales was the first precondition for its
dissemination that should commence in 2010.
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1 - Coordinated Universal Time UTC and its local realizations UTC(k). Computed values of [UTC-UTC (k)]

and uncertainties valid for the period of this Circular.

From 2009 January 1, Oh UTC, TAI-UTC = 34 s.

Date 2009/10 Oh UTC DEC 29 JAN 3 JAN 8 JAN 13 JAN 18 JAN 23 JAN 28 Uncertainty/ns Notes
MJD 55194 55199 55204 55209 55214 55219 55224 uA uB u

Laboratory k [UTC-UTC (k) 1 /ns

AOS (Borowiec) -0.5 -0.9 3.8 8.3 8.2 6.9 5.6 1.5 5.2 5.4

BEV (Wien) 46.9 42.9 44.7 41.6 42.8 44.1 39.4 1.5 3.2 3.6

BIM (Sofiya) -6878.1 -6889.9 -6879.7 -6885.3 -6876.9 -6881.9 -6886.1 2.0 7.1 7.4

BIRM (Beijing) -9494.3 -9535.7 -9572.3 -9602.7 -9636.0 -9670.2 -9700.9 2.0 20.0 20.1

BY (Minsk) 37.6 46.9 5803 59,9 63.0 -36.4 =252 2.0 7.1 7.4 (1

CAO (Cagliari) -3807.4 -3827.0 -3838.4 -3855.0 -3875.4 -3895.3 -3894.9 1.5 7.1 7.2

CH (Bern) =1, ) 0.9 -2.8 -1.4 0.1 =8.9 2.1 0.6 1.6 1.7

DMDM (Belgrade) 6582.8 =il o2 9.0 7.3 7.4 7.4 20.4 2.0 7.1 7.4 (2

Circular T 3a janyap 2010., zeo npse ctpate. Ckana UTC(DMDM) je ycknabhena ca UTC ckanom yBohewem ¢asue
(30.12.2009.) n PppexBenunmjcke (04.01.2010.) xopexuuje. Pasnuka nsmehy oBe fBe ckane He 6u Tpebano fa 6yne Beha
on £100 ns, kapga ce Bpumu guctpubyunja Bpemera. Ckana UTC(DMDM) je mokanHa peanusaljuja YHUBeP3aTHOT
koopauHypanor speMena (UTC) u sakoHcko BpeMe y Cpoujn.

January 2010 Circular T, part of the first page. The UTC (DMDM) scale was steered to the UTC scale by introducing
phase (30.12.2009) and frequency (04.01.2010) steps. The difference between these two scales should not exceed £100 ns
when the dissemination of time is performed. The UTC (DMDM) scale is a local realization of the Coordinated Universal
Time (UTC) scale and is the legal time in Serbia.
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Jlaboparopmja 3a Bpeme je 2005. ropmhe
ydecTBOBajla y pmomaTHOM mopebemy 3a
Mepema BPEMEHCKOT WHTEepBala, y OKBUPY
EUROMET npojekra 6poj 828 (Supplementary
comparison TETI-K1). OsBaj mpojexkar je
3aBplIeH oOjaB/pyBameM ¢uHAMHOT [padr
usBemraja Mapra 2007. roguHe, y3 3akK/bydak
lia Huje Moryhe yCTaHOBUTV €KBVMBAJ€HTHOCT
pesynrara  300r  HEZOBO/BHO  IIPELM3HO
fHedVHMCAHNX IIOCTyNIaKa Mepema, IITO je
MOIJIO YTUILIATV Ha pes3y/TaTe.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

In 2005, the Laboratory for Time participated
in supplementary comparison for the
measurement of time interval as part of the
EUROMET Project Number 828 (Supplementary
comparison TETI-K1). This Project was closed
with the final draft report published in March
2007 and was followed by a conclusion that it
was not possible to establish the equivalence
of the results due to measurement procedures
not defined precisely enough, which could have
affected the results.
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PesynTaTy Mepema BpeMeHa Kallllbera (y HAaHOCEKyH/jaMa) Kpo3 Kabiose #1, #2, #3 y xpoHonomkoM pefny. JKyTom
60joM cy 03HauYeHe CTaHAap/IHe MepHe HECUTYPHOCTY Pe3yJITaTa, a IJIaBOM MepHe HeCUTYPHOCTY Ha HMBOY II0Y3[JaHOCTH
of mpubmnkHo 95 %. Jlabopatopuja IMJIM je npencraBbena nox HasuboM Serbia and Montenegro. VsBop: EUROMET
Final Draft, Project No 828, TE.TI-K1, Comparison on time interval (cable delay) measurement, BEV, MapTt 2007

Results of time delay measurement (in nanoseconds) through cables #1, #2, #3 in chronological order. The yellow
colour stands for standard uncertainty of measurement of results, while the blue colour stands for uncertainty of
measurement with the confidence level of approximately 95 %. The DMDM Laboratory was presented under the name of
Serbia and Montenegro. Source: EUROMET Final Draft, Project No 828, TETI-K1, Comparison on time interval (cable

delay) measurement, BEV, March 2007

Topgmue 2006. maboparopuja 3a Bpeme je
ydecTBoBana y 1mopehemy (eTanmoHupamy)
ompeme 3a TpaHcdep Bpemena (GPS
IpUjeMHIKa) y TabopaTopujaMa Koje y4ecTBYjy
y wuspauyHaBawy MebhyHnapogHe aromcke
BpeMeHCKe cKaje - International Atomic Time
(TAI). Pesynratu cy 00jaB/beHN y U3BELITajy
Rapport BIPM-2010/02, Koju ce MOXe Ipey3eTn
Ha web apgpecu: http:/www.bipm.org/utils/
common/pdf/rapportBIPM/2010/02.pdf
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In 2006, the Laboratory for Time participated
in comparison (calibration) of time transfer
equipment (GPS receivers) at the laboratories
participating in the calculation of International
Atomic Time (TAI). The results are published
in the report (Rapport BIPM-2010/02), and can
be downloaded at the following web address
http://www.bipm.org/utils/common/pdf/
rapportBIPM/2010/02.pdf



AUPEKLUWJA 3A MEPE N APATOLEHE METANE

[REF(Labk)-(GPS TIME)| gipy - [REF(Labk)-(GPS TIME)] {anx
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Pesynraru mopebhema onpeme 3a TpaHcdep BpeMeHa: Cpefie JHEBHE BPEJHOCTU BPEMEHCKUX pasimka usmehy
nokanHor u nyryjyher GPS npujemuuka. Jlaboparopuja IMJIM je npencras/bena crapuM akpoHnMom 3MIM. VsBop:
Rapport BIPM-2010/02

Results of the comparison of time transfer equipment: daily averages of time differences between local and travelling

GPS receiver. DMDM laboratory is denoted by the old acronym ZMDM. Source: Rapport BIPM-2010/02

Jlaboparopuja [IMJIM ce opujeHTHCaNA
Ha eTaJlOHMpama, Ipe CBera, pedepeHTHUX
eTaJloHa CEeKyHJapHuX aboparopuja, Kao
IITO Cy IIe3MjyMCKM eTajoHu (caToBm) ca
MJIa30M, PYOMAMjYMCKM eTajlOHM ca TacCHOM
henmmjom, GPS mucnuniMHOBaHM OCUMIATOPK
- TpaHcdep eTaloHy BpeMeHa U (peKBeHIIVje
VI KBapIiHY OCLVI/IATOPY BUCOKE CTAOVITHOCTIL.
Takobe ce eramoHupajy u pagHM eTajoHU
y o0nacTy 3aKOHCKe MeTpOJIOTHje, Kao IITO
Cy YacoBHM KOMIIApaToOpM, ayTOMATCKMU
ypebaju 3a oBepaBame YKJIOIHUX YaCOBHVKA,
PaiOCMHXPOHM30BaHN YaCOBHUIIN UTF,

The DMDM Laboratory is oriented to
calibrations of mainly reference mesurement
standards of secondary laboratories such as
caesium beam standards (clocks), rubidium
gas cell standards, GPS disciplined oscillators
- transfer time and frequency standards and
highstabilityquartzoscillators. Furthermore,
working measurement standards in the field
of legal metrology are calibrated, whereas
those can include clock comparators,
automated devices for verification of time
switches for tariff and load control, radio-
synchronized clocks, etc.
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JlabopaTopwja 3a jeqHOCMEpPHIN
eNeKTPUYHMN HaNOH N jeAHOCMEpPHY
eNneKTpUYHY CTpyjy

CHOBHU IOCTIOBM OBe Taboparopuje cy:
¢ OcrBapuBame, Ofp>KaBambe 1 [IPeHo-
€€ BPEIHOCTY jeIVIHUIIE €/IEKTPOMO-
TOPHE CHJIe

Hanyonanmumu eTanoH jeguHULE €NEKTPO-
MOTOpHE CuJIe je IpyIa eTanoH hemmuja u rpy-
Ia €/JeKTPOHCKUX €TaJiOHa €MC Ofip>KaBaHMX
Ha CTaOMITHO] TeMIlepaTypy Y elIeKTPOHCKUM
Ba3[yLUIHMM T€PMOCTATMMa 4Mje Cé BPETHOCTH
ozpebyjy Ha ocHOBY moBpeMeHor nopehema ca
MehyHapogHuM etamonom y MebhynapogHom
6upoy 3a terose u Mepe (BIPM). Mebyco6Ho
nopebheme eTasoHa y Tpymny Kao U IpeHOLIeHe
BPEJHOCT) jeMIHUIIE €IeKTPOMOTOpPHE CHUJe
BpuIM ce IoMohy ayTOMaTM30BaHOT MEpPHOT
CMCTeMa 3aCHOBAHOT Ha Ji(epeHIjaTHOj Me-
TOIY, peanu3alyjoM OPUTVHAIHE IIPOTPaMCKe
aIUIMKalyje 3a KOMIUIETaH Ipoljec mopebema
eTaloHa. OBOM aIIMKaLMjOM, TaKO3BaHUM
BUPTYe/THUM MHCTPYMEHTOM, Cy obyxBaheHu
CBM TIOCTYIILIM y TOKY €Ta/IOHMpaiba, YUME je
1jeo IpolleC NpUKYyI/batba IOfaTaKa BHUIIe-
CTPyKoO yOp3aH u oMoryheHa npumeHa ofroBa-
pajyhmux crarmcTmukmx meropa. Temmeparypa
y Jlabopatopuju, cmemurenoj y PapapnejeBom
KaBe3y, Ofp)kaBa ce HelpeKkugHo Ha (23 £ 1)°C.
CrnegMBOCT y 00/1acTM jeJHOCMEepHe eJlek-
TpUYHE CTPYje U3BENEHA je IIPEKO CAEeSUBOCTYU
€TajIOHa 32 jeTHOCMEPHM €/IEKTPUYHM HAIIOH U

jelTHOCMEPHY €lIeKTPUYHY OTIIOPHOCT.

¢ ErajioHupame eTajioHa eIeKTPOMOTOPHE
cure:

- eTasoH hemja

- eJIEKTPOHCKUX €TaJIOHa eMC

- BOITMeTapa (MynTuMeTapa)

- KanmbpaTopa jelHOCMEPHOT eleKTpud-
HOT HaIloHa (BMIIeYHKIIVjCKIX Kamno-
paropa).

¢ ErajioHNparbe eTanoHa jeHOCMepHE eJIeK-

TPUYHE CTpyje:

- amImepMmerapa (My/nTUMeTapa)

- Kanmbparopa jefHOCMEpHe eleKTpUIHe
cTpyje (BuieyHKIMjCKMX Kanudparopa).

28

Laboratory for
Direct Voltage and
Direct Current

ain activities of this Laboratory are
as follows:
¢ Realisation, maintenance and
transfer of the value of the unit of electro-
motive force

The national standard of the electromo-
tive force (emf) unit is a collective standard
(a group of standard cells and electronic emf
standards maintained at stable temperature
in thermostats), the values of which are de-
termined on account of regular compari-
sons with the international standard at the
International Bureau of Weights and Mea-
sures (BIPM). Inter-comparison of standards
within the collective standard and transfer of
the values of emf is performed by means of
automated measuring system based on dif-
ferential method, that is based on tailor-made
programme application to operate the entire
process of comparisons and measurements.
This application, i.e. virtual instrument in-
cludes all procedures performed throughout
calibration, whereby the entire process of data
collection is accelerated several times and the
application of respective statistical methods is
enabled as well. Temperature in the Labora-
tory, placed in a Faraday cage, is permanently

maintained at (23 + 1)°C.
Traceability in the field of direct current was
realised through the traceability of DC voltage

and resistance standards.

4 Calibration of electromotive force stan-
dards:
- standard cells
- solid state DC voltage standards
- voltmeters (multimeters)
- calibrators of DC voltage (multifunc-
tional calibrators).

4 Calibration of direct current standards:
- ampermeters (multimeters)
- calibrators of direct current (multifunc-
tional calibrators).



MoryhHocti Mepewa u eranoHupama (CMCs)
3a €JIEKTPOMOTOPHY CUITY, jefHOCMEPHM eNeKTpuy-
HVI HAIIOH U CTPYjy objaB/beHe cy y 6asu mogaraka
MebynapogHor 6mpoa 3a teroe u Mepe (BIPM)
Appendix C of the KCDB -
The BIPM key comparison
database.

EURAMET mnpojek-
toM 1013 y oBoj mabo-
paTopuju je CIIpOBEEHO
OLieIbVBabe  jeJHAKUX
KOjuM je moTBheHa koM-
nereHTHOCT MM 'y
007acT jeTHOCMEPHOT
€IeKTPYYHOT HAIIOHA.

IMJIM je ydecTBO-
Basa 2006. rogyHe y 6u-
naTepaTHOM — mopehemy
[lenepoBux eTanoHa jep-
HOCMEPHOT e/IeKTPUYHOT
HAIllOHA 33 BPEJHOCTU
10 V. n 1,018 V. Ilo-
pebewe je cmpoBene-
HO Yy OKBMPY IIpOjeKTa
EBponicke arennmje 3a
PEKOHCTPYKIMjy U pas-
Boj (EAP) nox HasuBoM
“Jagyare MeTponoruje y
Cp6uju n proj Fopu®. Yuecanum cy 6umm Ha-
IIVIOHA/THY METPOJIONIKM MHCTUTYT 13 Yemke
(CMI), xao nuyot maboparopuja u JMJIM.

Pesynratn mebymaboparopumjckor mopebema
JI0Ka3yjy eKBUBaJIEHTHOCT €Ta/I0OHa eMC 3a Bpejl-
Hoctu 1,018 V u 10 V. Tume cy norsphene Bpep-
HOCTH objaB/beHe y 6a3y nmogaraka Mebynapon-
Hor 6upoa 3a Teroe u Mepe Appendix C of the
KCDB - The BIPM key comparison database.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Calibration and measurement capabili-
ties (CMCs) for DC voltage and direct cur-
rent were published in the BIPM database
Appendix C of the KCDB - The BIPM key
comparison database.

A peer review was
carried out in this
Laboratory as part of
EURAMET Project
no. 1013 whereby the
DMDM competence in
the field of DC voltage
was confirmed.

In 2006 the DMDM
participated in a
bilateral = comparison
of DC voltage Zener
standards for values
10 V and 1.018 V.
The comparison was
carried out as part
of the EAR Project
entitled “Strengthening

the National
Metrology in Serbia
and Montenegro®.

The Czech Metrology
Institute (CMI), as a
pilot laboratory, and the DMDM participated
therein.

Results of the inter-laboratory comparison
are a means to prove the equivalency of the
DC voltage standard for values of 1.018 V and
10 V. Values published in the database of the
BIPM Appendix C of the KCDB - The BIPM
key comparison database were confirmed
thereby.

I/IspaquaTe pe(bepeHTHe BpE€AHOCTU UM CTEIIEH €KBUBAJIEHTHOCTU Ca NPUIAPYKEHOM MEPHOM

HecurypHouhy (k = 2)

Calculated reference values, degrees of equivalency and uncertainties associated (k = 2)

Unom [V] Date Uref [V] u(Uref) [uV] DpmDM [uV] | u(Dpmpm) [uV]
10 15.08.06 10.000 106 3 1.4 2.2 10.1
1.018 15.08.06 1.018 004 13 0.18 -0.34 0.48

29




DIRECTORATE OF MEASURES AND PRECIOUS METALS

Bilateral comparison CMI - ZMDM u CMI
10V AZNDM
@ Ref value

120

115

110

- 4 ——+

Deviation from nominal value [uV]

- A
100
95 1
90
VII-06 VI1I-06 IX-06 X-06

Measurement date

Mepunu pesynrar u npolena pepepentHe Bpegnocty 10 V (k = 2) (IMIM obenexxena kao 3MJIM).
Measurement results and 10 V reference value evaluation (k = 2)(DMDM is shown as ZMDM).

Bilateral comparison CMI - ZMDM xCMI
1.018 V A ZNDM

@ Ref value

45

of A

3.5

3.0

2.5

Deviation from nominal value [pV]

o
o

VII-06 VIII-06 IX-06 X-06

Measurement date

MepHu pesynrat 1 npoueHa pedepentre BpegHocT 1,018 V (k = 2)(AMIM obenesxeHa kao SMIM).
Measurement results and 1,018 V reference value evaluation (k = 2)(DMDM is shown as ZMDM).
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Jla6bopaTopuja 3a
eNeKTPUYHY OTMOPHOCT

CHOBHU NOCTIOBM OBe Taboparopuje cy:
» OcTBapuBame, Ofp>KaBame U MPEHO-
HIel€ BPEJHOCTU jENVIHUIIE €IE€KTPU-
YHE OTIOPHOCTU

Cprcky eTajioH jefMHUIIE €eKTPUYHE OT-
IIOPHOCTY je TPYIIHM €TaI0OH KOj/ YMHE YeTUPU
€TaJIoOH OTIOpHMKa ToMacoBOr TuIa Ha3UB-
He BpemgHOCTM 1 () umja ce BpegHOCT oppebyje
Ha OCHOBY IIOBpeMeHOT mopebema ca mehyHa-
porHOM eTanioHOM y Mehynaponnom 6upoy 3a
teroBe u Mepe (BIPM). Mebhycobno mopeheme
€TaJIoH OTIOPHMKA y IPYIIM Kao ¥ IPEHOLIEhe
BPETHOCTH jeIHNLIE €IEKTPUYHE OTIIOPHOCTH
BpLIM ce IoMOhy KOMITapaTOPCKOT MOCTa jef-
HOCMepHe cTpyje. ETason oTriopHunu cy, pagu
Ofp>KaBama KOHCTAaHTHE TEMIIEpAType €Tajo-
HIUPamba, CMELITEHN Y TEPMOCTATUPAHO Y/BHO
Kkynaruno. PepepenTna temmneparypa je 23 °C.
Temmnepatypa y Jlaboparopuju, cMemTeHOj Y
QapazejeBoM KaBe3y, OfipyKaBa ce HEIIPEKUITHO

Ha (23 + 1)°C.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Laboratory for
Electrical Resistance

e basic activities of this Laboratory are
as follows:
o Realisation, maintenance and dissemi-
nation of electrical resistance unit value

The Serbian electrical resistance unit stan-
dard is a group of four Thomas-type stan-
dard resistors the nominal value of which
is 1 O and this value can be determined by
means of occasional comparisons with inter-
national standard at the International Bureau
of Weights and Measures (BIPM). Inter-com-
parison of standard resistors within the group
and dissemination of electrical resistance unit
values is performed by means of a direct cur-
rent comparator bridge. Standard resistors
are, for the purpose of maintaining constant
calibration temperature, kept in a thermo-
static oil bath. Reference temperature is 23 °C.
The temperature at the Laboratory, installed
in a Faraday cage, is constantly maintained at

23 (= 1) °C.
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o Eranmonupamwe pedepeHTHUX
eIeKTPUYHE OTIIOPHOCTI:
- €TaJIOH-OTIOpPHMKA
- ZIeKaja elleKTpMYHe OTIIOPHOCTH
- oMMeTtapa (My/n1TMMeTapa)
- Kamubparopa efleKTpUYHe OTHOPHOCTHI
- MOCTOBA €/IeKTPIYHE OTIIOPHOCTH.
MoryhHocT Mepewa U  eTalOHMpama
(CMCs) 3a eleKTpUYHY OTIIOPHOCT ObjaB/beHe
cy y 6asu mogaraka MebhyHapopHor 6mpoa 3a
terose u Mepe (BIPM) Appendix C of the KCDB
— The BIPM key comparison database.
EURAMET npojextom 1013 y oBoj mabopa-
TOPUjU je CIIPOBEJEHO OLEHMBabE jeHaKIX
KOje TIpefCTaB/ba IIOTBPAY KOMIETEHTHOCTH
IOMJIM y o6macTy eneKTpu4He OTIIOPHOCTIL.

€TaJI0oHa

VnopeﬂHa dHaJIn3a MCPHUX HECUTYPHOCTH.

o Calibration of the following reference
electrical resistance standards:
- standard resistors
- resistance boxes
- ohmmetres (multimeters)
- calibrators of electrical resistance
- resistance bridges.

Calibration and measurement capabilities
(CMCs) for electrical resistance were published
in the database of the International Bureau of
Weights and Measures (BIPM) Appendix C of
the KCDB - The BIPM key comparison database.

A peer review was carried out at this laboratory
as part of the EURAMET Project Number 1013
and it was a means to confirm the DMDM
competence in the filed of electrical resistance.

MepHa HecUrypHOCT ffobujeHa
MepemweM, k=2

ExBMBaZIeHTHOCT IpeMa
usBemTajy PTB, k=2

MepHa HeCUTYPHOCT
objaBjpeHa y 6a3u mogaraka
BIPM, k=2

1,84 x 10°

1,22 x 10°¢

2x10°

Comparative analysis of uncertainty of measurement:

Uncertainty of measurement

Equivalence as per the report

Uncertainty of measurement

obtained by measurement, k=2 PTB, k=2 published in the BIPM
database, k=2
1,84 x 10°° 1,22 x 10°¢ 2x10°

Iupexnuja 3a Mepe M AparoleHe MeTase
(Ha cnmum obennexxeHa kao ZMDM) je ydect-
BOBasa y OKTOoOpy 2004. rofuHe y K/Iby4HOM
nopehersy EUROMET.EM K-10 «Eranon or-
nopHuk 100 Q». Y Tabenn 1. cy gatu MepHa
HECUTYPHOCT JHOOMjeHa MepemeM, eKBNBa-
JIEHTHOCT IpeMa u3BemTajy (Draft B2) xoop-
puHatopa npojexra (PTB, Hemauka) n mepHa
HECUTYPHOCT o6jaB/beHa y 6asu TopmaTaxa
BIPM. Pesynraruma nopebema je morsphena
€KBUBAJIEHTHOCT.
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In October 2004, the Directorate of Measures
and Precious Metals (shown as ZMDM in the
Figure) participated in the EUROMET.EM
K-10 comparison entitled “Key comparison of
Resistance Standards of 100 ”. Uncertainty of
measurement obtained by measurement is shown
in Table 1, while equivalence as per the Project
Coordinator’s (PTB, Germany) report (Draft B2)
and uncertainty of measurement were published in
the BIPM database. The results of the comparison
serve as a means to confirm the equivalence.



AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Pasnuke y ogHOCy Ha pedepeHTHY BpegHOCT mopebema. CBe pasnuke cy uspaxese ca 107
Differences in comparison with reference value of comparison. All differences are expressed by
means of 107
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DIRECTORATE OF MEASURES AND PRECIOUS METALS

JlabopaTopuja 3a Han3MeHUYHN
e/IeKTPUYHM HaNoH N HAN3MEHNYHY
eNneKTPUUHY CTpYjy

OCTIOBU U 3ajjaniy oBe 1aboparopuje cy:

o OcTBapnBame, Ofp)KaBame 1 IPEHOLIEHe

BPEHOCTH jeAMHUILe HaM3MEHNYHOT eneK-
TPUYHOT HANOHA U HaM3MEHMYHE eTIeKTPIYHe
cTpyje

« Pa3Boj MeToza 3a eTanoHMpame pedepeHT-

HUX €Ta/IOHa HAaM3MEHUYHOT e/l1eKTPUYHOT
HaIlOHA I HaM3MeHMYHe e/IeKTPUYHe CTpyje

Eranonupame y o6mactu AC-DC tpancdepa:

« AC-DC tpaHcdep eTanona

o AC-DC tepMuukux KOHBepTOpa

Eranonnpame pedepeHTHUX eTalToHa HaU3-
MEHMYHOT €/IeKTPMYHOI HAIlOHAa ¥ Hau3MeHU-
YHe eIEKTPUYHE CTPYje:

o BOJITMeTapa (MynTUMeTapa)

 KamuOpaTopa HAaM3MEHWYHOT eNeKTpud-

HOT HaIloHa

o Ka/mmbOpaTopa HauM3MEHUYHE e/eKTpUYHe

cTpyje

« amIepMerapa (My/nTUMeTapa)

OcHoBy MeTponoruje HaM3MEHMYHUX — eJleK-
TPUYHUX BEMMYMHA IPEICTaB/ba TPAaHC(ep eTaoH
KOjIM ce ocTBapyje Besa 13Mely Ha3MEeHUYHOT U
jeHOCMEpHOT e/IeKTPUYHOT HaroHa. JlabopaTopiuja
32 HaM3MEHIYHM eIleKTPMYHY HAllOH U CTPYjy Ioce-
nyje: AC-DC tpancdep eTarnone, BuiIeyHKIMjCKN
KamubpaTop, Kamubpatop HaM3MEHWYHOT —eJlek-
TPUYHOT HATIOHA, TePMIYKe KOHBEPTOpE, eIeKTPOH-
CKe eTa/IOHe Ha¥3MEHMYHOT e/IeKTPMYHOT HAaIlOHA 32
onpebhene dppexBeHIMje, TPAHCKOHLYKTAHCHY 1I0ja-
YaBay, HANlOHCKY II0jadyaBay, JieNTe/b 3a HaM3Me-
HUYHY €eKTPUYHM HAIIOH, AUTUTA/THE HAHOBOJT-
MeTpe, JUTUTATHE BONITMETPE U IPYTY OIIPEMY.

CnegMBOCT y 0671acTVi HaM3MEHUYHOT eJIeK-
TPUYHOT HaIlOHa ce ocTBapyje npeko AC-DC
TpaHcdep eTasioHa Koju ce eTanoHupa y Hamm-
OHa/THOM MeTposomkoM MHCTUTYTy (METAS)
y HIBajuapckoj.

Kommnerna maboparopuja je cmeurtena y ®apa-
fiejeB KaBe3 4iMMe je IMOCTUTHYTO CTab/beme erek-
TPOMarHeTHNX cMeTH 3a Buie o 100 dB, y omcery
ox 0,14 MHz 1o 1000 MHz. Temnepatypa y Jlabopa-
TOPUjU Ce OffpyKaBa HellpeKuaHo Ha (23 £ 1) °C.
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Laboratory for
Alternating Voltage and
Alternating Current

ctivities and tasks of this Laboratory

are as follows:

« Realisation, maintenance and dissemi-
nation of the values of alternating voltage
and alternating current

o Development of methods for the calibra-

tion of reference standards of alternating
voltage and alternating current

Calibration in the field of AC/DC transfer:

« AC/DC transfer standards

« AC/DC thermal converters

Calibration of reference standards of alternat-
ing voltage and alternating current:

« voltmeters (multimeters)

o calibrators of alternating voltage

« calibrators of alternating current

« ampermeters (multimeters)

The transfer standard used to establish a
connection between alternating and direct
voltage provides the basis of metrology of al-
ternating current quantities. The Laboratory
for Alternating Voltage and Alternating Cur-
rent has the following equipment: AC/DC
transfer standards, multifunctional calibrator,
alternating voltage calibrator, thermal convert-
ers, standards of alternating voltage for spe-
cific frequencies, transconductance amplifier,
voltage amplifier, AC voltage divider, digital
nano-voltmeters, digital voltmeters and other
equipment.

Traceability in the field of alternating voltage
is realised through AC/DC transfer standard
that is calibrated at the National Metrology In-
stitute (METAS) in Switzerland.

The entire Laboratory is placed in a Faraday
cage, which weakens electromagnetic interfer-
ence for more than 100 dB, within the range
from 0.14 MHz to 1000 MHz. The temperature
in the Laboratory is permanently maintained at
(23 +1) °C.

Calibration and measurement capabili-
ties (CMCs) for alternating voltage and
alternating current were published in the



MoryhHocTtu Mepema 11 eTanonupama (CMCs)
32 HaM3MEHMYHM €/IEKTPMYHM HAIlOH ¥ Haus-
MEHMYHY e/NeKTPUYHY CTPYjy ObjaB/beHe Cy Y
6asu nopataka MebyHapopHor 6upoa 3a Terose
u Mepe (BIPM) Appendix C of the KCDB - The
BIPM key comparison database, EURAMET
npojekroM 1013y oBoj mabopaTopuju je cmpo-
BEJIEHO OLEbMBalbe jefHAaKUX KOje IpeiCcTaB/ba
noTBpAy KomrereHTHocty [IMJIM y obmactu
HaM3MEHMYHOT €/IEKTPUYHOT HAallOHA U CTPYje.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

database of the International Bureau of
Weights and Measures (BIPM) Appendix C
of the KCDB - The BIPM key comparison
database.

A peer review was carried out at this labora-
tory as part of the EURAMET Project Num-
ber 1013 whereby the DMDM competence in
the field of alternating voltage and alternating
current was confirmed.
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DIRECTORATE OF MEASURES AND PRECIOUS METALS

JlabopaTtopwmja 3a
eNeKTPUYHY CHary

abopaTopuja 3a eIeKTPUYHY CHAry

ocTBapyje, ogpkaBa 1 yHanpebyje cpmc-

Ke eTaj/ioHe elleKTpUYHe CHare, (hasHOT
yI7Ia, XapMOHMKA €IeKTPUYHE CTPYje ¥ HallOHA
u ¢prukepa.

Y nmabopaTopuju ce eTaOHNPAjy:

BaTMETPU, MHCTPYMEHTU 3a MEPEHE aKTUB-
HE, p€aKTUBHE U IIPpUBUIHE €JIEKTPUIHE CHATE,
VHCTPYMEHTH 3a Mepelbe U TeHepucarme ¢as-
HOT yIJIa, KOHBEPTOPU €IE€KTpUIHE CHAre, MH-
CTPYMEHTU 34 MEPEIHE XapMOHMKA €JIEKTPUYIHE
CTpyje ¥ HAmoHa, U (MKepa y eIeKTPUYIHO]
MPEXIL.

Laboratory for
Electric Power

e Laboratory for Electric Power
realises, maintains and improves Serbian
measurement standards of electric

power, phase angle, current harmonics, voltage
harmonics and flicker.

The following are calibrated at the Laboratory:

Wattmeters, instruments for active, reactive
and apparent electric power measurements,
instruments for measuring and generating
phase angle, converters of electric power,
instruments for current harmonics, voltage
harmonics and flicker measurements on power
network.
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AUPEKLUWJA 3A MEPE N APATOLEHE METANE

MoryhHocTtu eTanonupama y Jlabopatopuju 3a efleKTpMYHY CHary

no 48 kW, 50 Hz;
o 20 kW, 16 Hz mo 450 Hz;

1o 48 kvar, 50 Hz;
mo 20 kvar, 16 Hz mo 450 Hz;

1o 48 kVA, 50 Hz;
1o 20 kVA, 16 Hz go 450 Hz;

1o 100;
0° mo 360°, 50 Hz mo 100 kHz, 10 mV mo 350 V.

AKTUBHaA €/IEKTpUYHA CHara:

P€aKTBHA €JIEKTpUIHA CHara:

IIpuBUAHA €JIEKTPUIHA CHaAra:

XapMOHULIY €IeKTPUYHE CTPYje U HallOHa:

A3HM yrao:
¢ y

The Calibration Capabilities in Laboratory for Electric Power

Active electric power: up to 48 kW, 50 Hz;

up to 20 kW, 16 Hz to 450 Hz;

up to 48 kvar, 50 Hz;
up to 20 kvar, 16 Hz to 450 Hz;

up to 48 kVA, 50 Hz;
up to 20 kVA, 16 Hz to 450 Hz;

up to 100;
0° to 360°, 50 Hz to 100 kHz, 10 mV to 350 V.

Reactive electric power:

Apparent electric power:

Voltage and current harmonics:

phase angle:

MoryhHocTt Mepema M eTajoHUpama
(CMCs) 3a eneKTpuyHy cHary u ¢asHu yrao
objaB/beHe cy y 6a3u noparaka MehyHapogHor
6upoa 3a terose u mepe (BIPM) Appendix C of
the KCDB - The BIPM key comparison database.

Calibration and measurement capabilities
(CMCs) for electric power and phase angle are
published in the database of the International
Bureau of Weights and Measures (BIPM)
Appendix C of the KCDB - The BIPM key

JIabopatopuja je 2005. rogyHe yyecTBOBaIA y
EURAMET x/pyuHOM nopehemy Mepema enek-
TpuuHe cHare ¢pekBenuuje 50 Hz, IIpojexar
687 (AC Power Measurements at 50 Hz, follow
up to project 385).

EURAMET npojexkrom 1013 y oBoj nmabopa-
TOPUjU je CIIPOBENEHO OLiehUBaIbe jefHAKNUX
(peer review) Koje mpefcTaB/ba IOTBPAY KOM-
nereHTHOCTH JMJIM y 0ob6mactu enexTpuiHe
cHare 1 (a3HOT yIya.

Y maboparopuju ce BpIIM ¥ MCINUTUBaIbE
TUNA MepWUIa 3a UCHUTUBAME eIeKTPUYHUX
MHCTaIalMja: MepUIa eIeKTpUIHe OTIIOPHOCTHI
y3eM/berba, €IeKTpUYHEe OTIOPHOCTM M30JIa-
1yje, eleKTpUYHe VMIIeJAHCe TIeT/be, eIEKTPU-
9YHEe OTIOPHOCTM 3aIITUTHOI INPOBOJHUKA U
IIPOBOJHMKA 3a U3jelHaYeHe IMOTeHLMjana U
MepyIa 3a MCIUTHUBambe 3alITUTHUX ypebaja
nudepeHLjaTHe eeKTPUYHE CTPYje.

comparison database.

In 2005, the Laboratory participated in the
EURAMET key comparison of electric power
measurements at 50 Hz, Project Number 687
(AC Power Measurements at 50 Hz, follow up
to Project 385).

A peer review was carried out at this
Laboratory as part of the EURAMET Project
Number 1013 and that review was used as a
means to confirm the DMDM competence
in the field of electric power and phase angle
calibrations.

Additionally, type testing of measuring
instruments for testing of electrical
installations is performed at the Laboratory for
resistance to earth, insulation resistance, loop
impedance, resistance of earth protection and
equipotential bonding and residual current
devices.
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DIRECTORATE OF MEASURES AND PRECIOUS METALS

JlabopaTtopwja 3a
eNleKTPpUYHY eHeprujy

'-I abopaTopuja 3a eIeKTPUYHY €Heprujy
ce CTapa O CPIICKOM €TajIOHY jeIVIHMU-
Ile eJIeKTpUYHe eHepruje — TpodasHOM
KOMIIapaTopy, Knace raynoctyu 0,01.

JIabopaTopuja je onpem/beHa CTAlMOHAPHIM
Y IPEHOCHMM CHCTEMOM 33 €TaZIOHMpabe U UC-
nUTUBame 6pojua enekTpuyute eHepruje. Cra-
LIOHAPHM CUCTEM Cafip>KU €Taj/IOH eIEKTPUYHe
eHepruje kmace tagyHoctu 0,02 um TpodasHm
U3BOP HAM3MEHMYHOT €/IeKTPUYHOI HaIloHa
n crpyje. IlpeHOoCHM cucreM cafp>Xu €TajoH
eIeKTpu4He eHepruje Kmace tayHoctu 0,02 u
Tpo(asHM M3BOP HAM3MEHNYHOT €IeKTPUYHOT
HaIlOHa U CTpYje.

W

3

EURAMET mnpojekrom 1013 cpoBepieHo je
olLiemBame jefHaKNX (peer visit/review) unme
je morBpheHa xomnerenTHocT [IMJIM y 0bma-
CTU eJIEKTPUYHE EHEpruje.
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Laboratory for
Electrical Energy

he Laboratory for Electrical Energy
Tpreserves the Serbian electrical energy

standard - three-phase comparator, 0.01
accuracy class.

The Laboratory is equipped with fixed and
portable system for calibration and testing
of electrical energy meters. The fixed system
contains measurement standard for electrical
energy of accuracy class 0.02, and a three-
phase source of alternating voltage and current.
The portable system contains a measurement
standard of electrical energy of accuracy class
0.02 and a three-phase source of alternating
voltage and current.

A peer visit/review was carried out as part of
EURAMET Project Number 1013 whereby the
DMDM competence in the field of electrical
energy was confirmed.



MoryhHocT Mepewa U  eTalOHMpama
(CMCs) 3a enmeKTpuyHy eHeprujy objaB/beHe
cy y 6asu mogaraka MebhyHapopHor 6mpoa 3a
teroBe 1 Mepe (BIPM) http://kedb.bipm.org/
AppendixC/EM/RS/EM _RS.pdf

Jlaboparopmja 3a eIeKTPUYHY EHeprujy je
6uma ydyecHMK mpojekra “Intercomparison
with electricity meter CARDS PT 3 Electrical
energy’.

Y oBoj maboparopuju ce BpIIM UCIUTUBAbE
TUIA jegHO(asHUX ¥ TpodasHMx Opojuia ax-
TVBHE U pEaKTUBHE eJIeKTPUYHE eHepruje CBUX
K/Taca TaYHOCTIL.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Calibration and measurement capabilities
(CMCs) for electrical energy were published
in the database of the International Bureau of
Weights and Measures (BIPM) http:/kedb.
bipm.org/AppendixC/EM/RS/EM RS.pdf

The Laboratory for Electrical Energy
participated in the project entitled “Inter-
comparison with Electricity Meter CARDS PT
3 Electrical energy”.

Type testing of one-phase and three-phase
meters of active and reactive electrical energy
of all accuracy classes is performed at this
laboratory.

46

a7

P
Uit

[
<
I

2001 2002 2003 2004 2005 2006 2007 2008 2009

Bpoj opobpennux 6pojuna op 2001. go 2009. ropnHe
Number of approved meters in the period between 2001 and 2009
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DIRECTORATE OF MEASURES AND PRECIOUS METALS

JlabopaTopwmja 3a ogHOC
TpaHchopMmaumje enekTpuyHe
CTpyje N eneKTPUYHOr HanoHa

OCTIOBU M 3ajjany oBe naboparopuje

cy:

« OcTBapuBame, ofip>KaBarbe U MPEHO-
LIelbe€ BPEHOCTU jefAMHMIA eleKTpUYHe
VHJYKTVBHOCTY, €JIEKTPUYHE KaIlal| X TVB-
HOCTM U BPeJHOCTM OffHOCa TpaHCopMma-
I[/ijé HAM3MEHMYHOT €JIEKTPUYHOI HAIlOHA
U CTpyje

 PasBoj MeTofa 3a eTaOHMpabe pedepeHT-
HIIX €TaJIOHA €IEKTPUYHE MHYKTVBHOCTH,
eJIeKTPMYHEe KaNaUWTUBHOCTY U pede-
PEHTHMX eTa/lloOHa 3a OJJHOC TpaHCopMa-
1Mje eJIEKTPUYHOT HAIlOHA U CTpPYje

o VlcnuTyBame TUIIa MEepHUX TpaHcPOpMa-
TOpa

o Eranmonupame pedepeHTHUX eTasoHA
€/IEKTPUYHE UHAYKTVBHOCTHY, €IEKTPUYHE
KaIalUTMBHOCTY, CTPYjHUX ¥ HAaIIOHCKMX
MEpHMX TpaHcpOopMaTopa, CTPYjHUX U Ha-
IIOHCKUX TepeTa, ypebaja 3a oppehusame
rpelnraka MepHUX TpaHCPOpPMATOpa, KIJIO-
BOJITMETApa U Je/INTe/ba HAllOHA

JIabopatopuja mocepyje:

Etanmon crpyjHu TpaHcopMaTop ca efek-
TPOHCKOM KOMIIEH3aI[1jOM I'PELIKe, KOMIIEH30-
BaHM CTPYjHM KOMIIapaTOp, €TaJIOH HAIIOHCKE
TpaHchopMaTope, eTajloHe eTeKTPUYHe Kalla-
UUTUBHOCTY, €JI€KTPUYHE WHLYKTUBHOCTH,
RLC merap, kanmubpatop ypebaja 3a ompehu-
Balbe TIpellaka MepHNUX TpaHcdopmaropa,
CTPYjHE U HaIlOHCKE TepeTe U JPYTy OIpeMY.

CreguBocT y obnmactu ogHoca TpaHchopMa-
[/jé HaM3MEHMYHOT €/IeKTPMYHOI HAIlOHA I
Hal3MEHNYHE eJIEKTPUYHE CTPYyje ce OCTBapyje
IIPEKO eTaJIOHa KOoju ce eTajmoHupajy y Hanno-
HaJIHUM MeTPOJIOMIKMM MHCTUTYyTUMA, (PTB)
Hemauka, (CMI) Yemntxa, (SP) IlIBexcka.

MoryhHocTu Mepema 1 eTaIoHNpamba:

3a eTaJlOHMpame €eTajlOHa HaM3MEHNYHOT
e/IeKTPMYHOT HAIlOHa, OfHOcCa TpaHcdopma-
[/jé Hai3MEHNYHOT €/IeKTPMYHOI HAIlOHA I
Hal3MEHMYHE eIEKTPUYHE CTPYje Ce KOPUCTe:
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Laboratory for
Electric Current and
Voltage Transformation

ctivities and tasks of this Laboratory

are as follows:

« Realisation, maintenance and trans-
fer of the following unit values: induct-
ance, capacitance and values of the
alternating voltage and current transfor-
mation ratio

» Development of methods for calibration of
reference inductance measurement stand-
ards, capacitance and reference measure-
ment standards of voltage and current
transformation ratio

o Type testing of measuring transformers

o Calibration of reference measurement
standards of inductance, capacitance,
current and voltage measuring trans-
formers, current and voltage loads, de-
vices determining errors of measuring
transformers, kilovoltmeters and voltage
dividers

The Laboratory owns:

Measurement standard current transformer
with electronic error compensation, compen-
sated current comparator, measurement stand-
ard voltage transformer, measurement standard
capitance, measurement standard inductance,
RLC meter, calibrator of device determing er-
rors of measuring transformers, current and
voltage loads and other equipment.

Traceability in the field of alternating voltage
and current transformation ratio is realised by
means of measurement standards calibrated in
the National Metrology Institutes, (PTB) Ger-
many, (CMI) Chezk, (SP) Sweden.

Calibration and measurement capabilities:

The following are used for calibration of
measurement standard alternating voltage, al-
ternating voltage and current transformation
ratio:

« measurement standard current transform-

er with electronic error compensation of
current of the primary ranging from 1 A to



o CTPYjHU €TaJIOH TPaHCPOPMATOP ca eleK-
TPOHCKOM KOMIIEH3AI[M[jOM TpeIIKe IIpu-
MapHe cTpyje of 1 A mo 3000 A u ceKkyH-
mapHe cTpyje 1 Au 5 A,

e HAIIOHCKV €TaJIOH TpaHc(HOpMaTOpH, IpH-
MapHOT HaroHa ox 60 V 1o 120000/N3 V u

« cexyHpapHor Harona 100 V, 110 V, 10043 V,
1103 V, 120 V, 120/\3 V.

MoryhHocTu  eTajoHMpama  elIeKTpUIHe
KanaguTuBHOCTU Cy of 1 pF pgo 10000 nF y
¢dpexenIyjckoM omcery ox 20 Hz no 2 MHz.

MoryhHocTu eTanoHMpama eleKTpUIHe VH-
pyktuBHOCTH ¢y of 0,1 mH go 10000 mH, nHa
100 Hz n 1 kHz.

IlocToje cBM yc/lmoBM 3a NpUjaB/bUBAbE MO-
ryhHOCTV Mepema 1 eTajloHNpamkba 3a 6asy Io-
mataka MebyHapopHor 61poa 3a Terose u Mepe
3a 007acTy eTajoHMpamwa ofHOca TpaHcdop-
Malyje eIeKTPMYHOI HAaIlOHA U CTpYyje, e/leK-
TPUYHE KANAIMTUBHOCTU U MHAYKTUBHOCTM.
[IpunpeM/beHa Cy pajHa YIyTCTBA Ca JieTalb-
HUM IIPOPavYyHOM MepHe HeCUTYPHOCTIL.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

3000 A and current of the secondary rang-
ingfrom1 Ato5 A,
« measurement standard voltage transform-
ers, voltage of the primary ranging from
60 V to 120000/\3 V and
« voltage of the secondary of 100 V, 110 V,
100/\3 V, 1103 V, 120 V; 120/¥3 V.
Calibration capabilities of capacitance range
from 1 pF to 10000 nF the frequency range
of which is from 20 Hz to 2 MHz.
Calibration capabilities of inductance range
from 0.1 mH to 10000 mH at 100 Hz and 1 kHz.
All conditions are met in order to report
calibration and measurement capabilities to be
published in the database of the International
Bureau of Weights and Measures in the field of
calibration of voltage and current transforma-
tion ratio, capacitance and inductance. Work
instructions with detailed calculation of meas-
urement uncertainty were prepared.
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DIRECTORATE OF MEASURES AND PRECIOUS METALS

Na6opaTtopuje 3a Laboratories for
doTomeTpnjy, papnomeTpnjy n Photometry, Radiometry and
cnekTpodoTomeTpujy Spectrophotometry
CTBapeHM CPIICKY eTaIOHM jefVHNIIA ealised Serbian measurement standards
O « CBeT/IOCHE jaunHe Rof the following units:
« CBeT/10CHOT (rryKca « Luminous intensity
» OcBeT/beHOCTH o Luminous flux
 JlymuHaHuMje o Illuminance
 Temnepatype 60je « Luminance
o CrekTpaTHe OCeT/BMBOCTH JIeTeKTOpa 3pa- « Colour temperature
Jerba o Spectral sensitivity of radiation detectors
» XpoOMaTcKux KOOpANHATA + Chromatic coordinates
« CrnekTpanHe IPONYCT/bUBOCTH o Spectral transmittance
YcmocTaB/beHO jeMHCTBO Mepema CBUX A uniformity of measurement for all the
HaBeJ[eHNX BeJIMYMHA Pa3BOjeM MeTOfa Ipe- said quantities was established by developing
HOLle’kha BPENHOCTM jeNVHMUIIA U peanmsa- methods for the transfer of values of units and
IIMjOM OATOBapajyhmx ceKyHAapHUX U paj- by realising relevant secondary and working
HIUX eTaJIOHA. measurement standards.
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CTBOpeHe OCHOBE 3a METPOJIOLIKO 00e3-
Oebeme eTanoHa u Mepuna

OcBeT/beHOCTY (TyKCMeTpH)
JlymyuaHnmje (TyMUHaHCMETPI)
CBeT/I0CHe jaunHe (eTaJIOHU U Mepe CBeT-
JIOCHE jauJHe)

CserocHor ¢rykca (eTaJloHM ¥ Mepe
CBET/IOCHOT IyKCa)

Temneparype 60je (eTanmoHM u Mepe TeM-
neparype 60je)

XpoMaTckux KoopanHarta (Mepuia 6oje)
CrexTpaHe IPONYCT/BUBOCTU (CHEKTPO-
dboTomeTpn)

OnanuTuBHOCTY (OMaLiVMeTPI)

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Established bases for metrological provision
of measurement standards and measuring in-
struments of the following:

Illuminance (illuminance meters)
Luminance (luminance meters)

Luminous intensity (measurement stan-
dards and measuring instruments of lumi-
nous intensity)

Luminous flux (measurement standards
and measures of luminous flux)

Colour temperature (measurement stan-
dards and measuring instruments of co-
lour temperature)

Chromatic coordinates (colour measuring
instruments)

Spectral transmittance (spectrophotom-
eters and neutral transmittance filters)
Opacity (opacitymeters — smokemeters)

43




DIRECTORATE OF MEASURES AND PRECIOUS METALS

Yyemhe y mehynapomgaumM nopebemnma:

- CBeTJIOCHE jauynHe (K/by4HO
EBPAMET),

- CBeTIOCHOT ryKca (K/by4HO
EBPAMET),

- CIeKTpaJIHe 03padyeHOCTH
(npapujanuyje) - (k/byuno EBPAMET)

- yCcMepeHe CIIeKTpajHe
MPOIYCT/BUBOCTY - (K/BYIHO
EBPAMET u 6unarepanto ca Yemkom
y okBupy CARDS nporpama).

Participation in inter-laboratory compari-
sons:

- of luminous intensity (EURAMET key
comparison K3a),

- of luminous flux (EURAMET key com-
parison K4),

- of spectral irradiance - (EURAMET key
comparison K1)

- directed spectral conductance - (EUR-
AMET key comparison K6 and bilateral
one with Czech as part of the CARDS
programme).

O6es36eheno mpusHame pesynTaTa eTa-
JIOHMpaka M Meperma CBETIOCHUX BeJu-
YJMHA y LjeJIoM CBeTy (mopmaum ob6jaB/beHU
y 6asu mnopmaraka MebhynaponHor 6mpoa
3a TeroBe m Mepe) http://kcdb.bipm.org/
AppendixC/PR/RS/PR_RS.pdf.
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Recognition of calibration and measurement
capabilities was ensured for photometric
quantities worldwide (data published in
the database of the International Bureau of
Weights and Measures) http://kcdb.bipm.org/
AppendixC/PR/RS/PR_RS.pdf.



MepHe moryhHocTn

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

M
P. O6mnact/ nogobmact IIpepmer Orcer BentnmYnHe cpra
. HECUTYPHOCT Hamomena
6p. eTajoHNMpama eTaoHMpaba KOja ce eTa/IOHMpa (x=2)
DoTomeTpuja n DoToMeTpujcKe
1. |papmometpuja/ CBeTnocHa | cujanmiie 3a (1-10000) cd 2% y 6asu BIPM
jaymHa CBET/IOCHY ja4uHy
T VukagecnenTHe
2. |paguomerpuja/ Temmeparypa cHaItie sa (2000 - 3000) K 30K y 6asu BIPM
pacmoperne TEMITEpaTYPY
pacropiene
DoTomeTpuja u
3. |pamuomeTpuja/ VI3BOpH CBETIOCTH (1500 - 3200) K 60K  |y6asu BIPM
KopenanuoHna temneparypa
60je
®dortomeTpuja u qDQTOMeTp i
4. |papmomerpuja/ ]CIMJ;L J:\/Iﬁe]fre)m (0,05 - 5000) Ix 3% y 6asu BIPM
OcBeT/beHOCT Y P
dboromeTpn
®oromeTpuja n DoroMeTpujcke
5. |pazuomerpuja/ CBeTIOCHM | CHjanmuiie 3a (400 - 10000) Im 3% y 6asu BIPM
¢drykc CBETIOCHU (ITYKC
DoroMeTpuja JIymunancMeTpu
E
6. |papuomerpuja/ CBeTIOCHN Taggit (0,01 - 5000) cd/m? 2,5 % y 6asu BIPM
— JIyMUHAHI[Hje,
Y DortomeTpn
BT Duntepn u pacTBopu
. yCMepeHe CIIeKTpanHe [, OYeKyjeMo
7. |PaAvoMETPH) a/ Yemepena IPOIIyCT/BUBOCTH, (0.5 - 98) % (0,3-2) %T |objaBmpuBame y 6asu
CIIEKTpasiHa IPOMYCT/BUBOCT, (250-1000) nm
cgeys e CrnextpodoTomeTn BIPM
Onanumerpu
. CreKkTpamHo Ob6e3b6ebhena
B CeJIEKTUBHU C/IEAUBOCT U IIOCTOje
8. | papuomerpuja/ TamacHa . (280-1000) nm +0.3 nm )
mia MaTepujanu IpoIlefype carmacHo
Ay (duntepn) VICO 17025
®oromeTpuja u P O6e36ehena
9, panmomeTpM]a/ CrexTpanHu B S— (280-1000) nm 0.5 % C/IEfUBOCT U IIOCTOje
KOoe(pULMjeHT ycMepeHe GO ROREEE IpoLefype cariacHo
pedrexcuje P P MCO 17025
. x=0,01 - |O6esbehena
dortomeTpuja u ITponyctbuBM .
. . x=0,1-0,7 0,02 C/IeIVBOCT U IIOCTOje
10. | papmometpuja/ XpomaTcke | unrepu 6oje,
y=0,05-0,7 y=0,01 - |mpouemype carmacHo
KOOpJHaTe Konopumerpn 0.03 MICO 17025
doromerpuja u P Obesbehena
1 pamuometpuja/ CekTpaaHa T 280 nm ~1000 0m (1-3) % C/IefUBOCT U ITOCTOje
0CET/BUBOCT JETEKTOPA, IpoIefype carmacHo
panyomeTpu

CHeKTpaHHa CHara 3paviema

NCO 17025
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Measurement Capabilities of The Laboratory for Photometry and Radiometry

Photometry and . —

1 || B Lirors (60 - 1000) cd (1-10) % 'Stande'n'ds of luminous RU-F 01 C‘ahbra.tlon of
intensity intensity lamps luminous intensity; KCDB
Photometry and Lamps for distribution RU-F 02 Calibration of

2. |Radiometry/ Distribution| (2000 - 3000) K (7-30)K - P;rature colour temperature lamps;
temperature P KCDB
Photometry and RU-F 02’ Calibration of

3. | Radiometry/ Correlation (1800 - 3200) K (50 - 60) K | Light sources colour temperature lamps;
temperature KCDB
Photometry and [luminance meters
Radiometry/ (0,1 - 5000) Ix ’ RU-F 03 Calibration of

4, . (1,5 -15) % |Photometers, .

[luminance, Allx, V/lx Photodetectors [lluminance meters; KCDB
[luminance responsivity
Photometry and . s

5, | Radiogftry (100 - 10000) Im (L5 - 15) % Lamps for luminous RU-F 05 Calibration of
Luminous flux flux luminous flux; KCDB
Photometry and LuntBance meters RU-F 04’ Calibration of

6 Radiometry/ (0,01 - 2000) cd/m? Luminance stan da; ds luminance meters

" | Luminance, A/(cd/m?), V/(cd/m?) | (2,5-10) % Photometers > | RU-F 04 Calibration of
Luminance responsivity luminance sources; KCDB
RU-F 06 Calibration of
Photometry and Neutral filters zf:rf(tirail ;Sransmlttance

7. |Radiometry/ Regular 0,5-98)% T (0,2-1,0) % | and solutions, —

spectral transmittance spectrophotometers, RU-F 07 Calibration of
spectrophotometers;
Expected in KCDB

Photometry and Reflectometers, ilf{:c:t}):n(e::gs)?::::elafilit

8. |Radiometry/ Regular (280-1000) nm 0,5 % reflection assured. 1SO 1’70 25 Y

spectral reflectance spectrophotometers ’ .
procedure established
RU-F 08 Calibration of
chromaticity coordinate
Pho‘Fometry and x=0,1-0,7 x = 0,01 - 0,02 | Colour standards standards o
9. |Radiometry/ RU-F 09 Calibration of
. . y=0,05-10,7 y = 0,01 - 0,03 | Colour meters . Al
Chromaticity coordinates colorimeters; traceability
assured, ISO 17025
procedure established
. RU-F 10 Calibration of
10. E;g‘;zﬁzgy /a\r/lé veleneth (250 - 1000) nm 0,3 nm giiirauy sellactilve wavelength standards;
Y & Expected in KCDB
RU-F 11 Calibration of
E;Z;gﬁzgy /and spectral responsivity of

11. Spectral rez onsivity of (300 - 1000) nm Radiation detector detectors; traceability
dz tectors p Y assured, ISO 17025

procedure established
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JlabopaTtopuje 3a
Pdusnuko-xemmjcka mepemra

JlabopaTopwmja 3a ryCTUHY

nmaboparopuju 3a rycTUHY obaB/bajy ce
yaKTI/IBHOCTI/I IIPBOT OBepaBama Mepuia
TYCTVHE, UICIIUTVBaba TUIIA U IIPBOT OBe-
paBama eleKTPOHCKUX Mepuja I'yCTIHE U eTa-

JIOHMpama PaJHNUX eTajIOHa ¥ MepuIa T'yCTIHE

MmeropioM nopehema. Kao eranoncka 6asa kopu-

cTe ce:

o TAapHUTYypa apeoMeTapa — HallMIOHATHUX eTa-
noHa y MepHOM orcery og 0,6000 g/cm’ mo
1,1000 g/cm’, HajMame BPeTHOCTHU MOfie/bKa
0,0001 g/cm’, Ha pedepeHTHOj TeMIlepaTypu
15 °C; MepHa HECUTYPHOCT
erajoHa 0,00003 g/cm’
(k=2)

o TapHNUTYpa apeoMeTapa
- HaIMOHAJTHUX eTaJo-
Ha y MEpPHOM OIICETy Off
0,6000 g/cm’ o 1,1000 g/cm’,
HajMame BPEJHOCTU IIO-
nepka 0,0001 g/cm’, Ha pe-
(depeHTHOj Temmeparypu
20 °C; MépHa HECUTYPHOCT ‘
erajoHa 0,00005 g/cm’

(k=2)

e TAapHNUTYpa apeoMeTapa
- HaIMOHAJTHUX eTaJo-
Ha y MEpPHOM OIICETy Off
1,1000 g/cm’ mo 1,8400 g/cm’,
HajMame BPEJHOCTU IIO-
nepka 0,0002 g/cm’, Ha pe-
(depeHTHOj Temmeparypu
20 °C; MepHa HECUTYPHOCT
etasioHa 0,00004 g/cm’ (k=2)

o TAapHUTYpa apeoMeTapa - pajgHUX eTa-
JoHa y MepHOM omcery of 0,600 g/cm’ fo
2,000 g/cm’, HajMame BpeZHOCTY IOJe/bKa
0,0002 g/cm’, Ha pedepeHTHOj TeMIepary-
pu 20 °C;

o TApHUTYpa apeoMeTapa — pajjHUX eTa/ioHa y
MepHOM oricery of 0,640 g/cm’ o 1,100 g/cm?,
HajMame BpemgHOCTH mopebka 0,0002 g/cm’,
Ha pedepeHTHOj Temueparypu 15 °C;

§ measurement
-f’ of measurement standard is

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Laboratory for
Physico-chemical Measurements

Laboratory for Density

he following activities are performed at

Tthe Laboratory for Density: initial verifi-

cation of density measuring instruments,

type evaluation and initial verification of elec-

tronic density measuring instruments and cali-

bration of working measurement standards and

density measuring instruments by means of

comparison method. The following are used as
the measurement standard base:

o Set of hydrometers - national measurement

standards, measuring range from 0.6000 g/cm?

to 1.1000 g/cm’, scale divi-

sion of 0.0001 g/cm’, at refer-

ence temperature of 15 °C;

uncertainty

0.00003 g/cm’® (k=2)

Wal — « Set of hydrometers - na-
., tional measurement stand-
ards, measuring range from

l 0.6000 g/cm’ to 1.1000 g/cm’,
scale division of 0.0001 g/cm?,
at reference temperature of
20 °C; measurement uncer-
tainty of measurement stand-

-tk ard is 0.00005 g/cm? (k=2)
T
e

o Set of hydrometers - na-
tional measurement stand-
ards, measuring range from

1.1000 g/cm’ to 1.8400 g/cm’,

scale division of 0.0002 g/cm?,

at reference temperature of
20 °C; measurement uncertainty of measure-
ment standard is 0.00004 g/cm’ (k=2)

o Set of hydrometers — working measurement
standards, measuring range from 0.6000 g/cm?
to 2.000 g/cm?, scale division of 0.0002 g/cm?,
at reference temperature of 20 °C;

o Set of hydrometers - working measurement
standards, measuring range from 0.6400 g/cm’
to 1.100 g/cm’, scale division of 0.0002 g/cm’,
at reference temperature of 15 °C;
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ITopepn apeoMeTapa y mabopaTopuju 3a IyCTy-
HY II0CTOje FApHUTYpe apeoMeTapa CIelyjaaHe
HaMe€He I TO:

e TAapHUTypa IIMPOMETApa - HALMOHAJIHUX
eTajloHa y MepHOM oricery oy 1,0000 g/cm’
no 1,1300 g/cm’®, HajMame BpegHOCTH IIO-
nepka 0,0002 g/cm’, Ha pedepeHTHOj TeMIte-
parypu 15 °C;

e TapHUTYpa IAKTOJEH3MMaTapa- HallMOHA/THUX
eTaJIoHa y MepHOM oricery of, 1,0140 g/cm® no
1,0400 g/cm’, HajMame BpeJHOCTH IOfie/bKa
0,0001 g/cm’®, Ha pedepeHTHO] TeMIepaTypu
20 °C;

e TAPHUTYpPa YPUHOMETApa - HALVMOHATHUX
eTajloHa y MepHOM oricery ox 1,000 g/cm’ no
1,060 g/cm’, HajMame BPETHOCTM IOfIETbKA
0,001 g/cm’, Ha pedepeHTHOj TeMIepaTypu
20 °C;

o pedepeHTHU pacTBOPU 3a OBEpaBame I eTa-
JIOHMPatbe MEPUIA.

In addition to hydrometers, at the Laboratory

for density, the following are sets of hydrome-
ters of special intended use:
« aset of hydrometers for grape must - national

measurement standards, measuring range
from 1.0000 g/cm’ to 1.1300 g/cm’, scale divi-
sion of 0.0002 g/cm’, at reference temperature
of 15 °C;

a set of hydrometers for milk - national meas-
urement standards, measuring range from
1.0140 g/cm’® to 1,0400 g/cm’, scale division
of 0.0001 g/cm’, at reference temperature of
20 °C;

a set of hydrometers for urine - national meas-
urement standards, measuring range from
1.000 g/cm’ to 1.060 g/cm’, scale division val-
ue of 0.001 g/cm’, at reference temperature of
20 °C;

Reference solutions for verification and cali-
bration of measuring instruments.

2008A044 Korrektionskurve G 025
SKT 0,0001 g/cm?®

0,00020

0,00015

0,00010

0,00005

0,00000
0,6

Korrektion in g/cm?

-0,00005

—G025

¢ Cuckow-Punkte

B EA Wertheim 2002
— Volkel

-0,00010

-0,00015

-0,00020

Dichte in g/lcm®
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JlabopaTopwmja 3a KOHLeHTpaunjy

1. OppebuBame capprkaja Brare y >kurapu-
amMa 1 y/bapuiama

Pacnonake ompemoM 3a ocTBapeme CTaH-
JapmHe MeTofe Cyllema Koja omoryhasa ucnu-
TUBambe TUIA MepUIa, IPBO OBepaBambe I OBe-
paBame CBUX BPCTa BjIarOMepa 3a >KUTapulle,
y/bapulie 1 Ipyre YBpPCTe CYICTaHIle 6e3 003u-
pa Ha MepHM IPUHIUII ¥ CTeNeH C/I0>KEeHOCTH.
JIabopatopuja mocepyje onpeMy 3a HpUIIPeMY
pedepeHTHMX y30paKa XKUTApULa.

2. OgpebuBame cagprkaja amkoxoma y
aIKOXONTHIM PpacTBOpPUMA METOAOM MO-
pebema

Y nabopatopmju ce 006aB/bajy aKTUB-
HOCTU IIpBOI OBepaBama ajKOXOJIOMeTa-
pa. JlabopaTopuja pacmosnaxe rapHUTYPOM
aJIKOXOJIOMETpa - HallMOHA/IHUX eTajloHa y
MepHoM ormcery of 0% mo 100% ankoxona,
HajMambe BpenHocTu nogesbka 0,05%, Ha pe-
¢depenTHNM Temmneparypama 15 °C n 20 °C,
Kao 1 ofiroBapajyhum pedpepeHTHUM MaTe-
pujanuma - pacTBOopuMa (BOJEHO-aIKOXO-
HUM CMellama).

3. OgpehuBame capgprkaja ankKoxona y ms-
maxy meropoM nopehema

Y maboparopuju ce 06aB/bajy aKTMBHOCTHU
UCIIUTUBAKkA TUIIA MEPUJIA - €TUIOMeTapa.

4. OpgpehuBame cagpikaja yr’beH MOHOKCH-
fa y U3MyBHUM TacOBMMAa MOTOpA ca YHyTpa-
IIBUM caropeBameM M cacTaBa NMPOAYKaTa
caropeBama y TOKMIITHMA

JIabopatopuja mocenyje pedepeHTHe
racHe cmemle Koje omoryhasajy umcnuru-
Bame THUIIAa Mepuaa Kojuma ce ofpebyje
cafip)kaj yI/beH MOHOKCHUJA y MU3JLYBHUM
racoB/Ma MOTOpPa Ca YHYTpallbUM Caro-
peBameM Kao 1 Mepujla eMucHje U3 CTalu-
OHAapHUX U3BOpa.

JlabopaTtopwja 3a peppakTromeTpujy

JlabopaTopuja 3a peppakTOMETPH;jy je OCIIo-
coO/beHa 3a aKTMBHOCTY Be3aHe 3a MICIIUTUBAbe
TUIIA, IPBOT ¥ IIOHOBHOT OB€paBama J eTajo-
HUpama CBUX BpcTa pedpakromerapa (pyduHu,

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Laboratory for Concentration

1. Determination of moisture content in ce-
reals and oil seeds

The laboratory has at its disposal the equip-
ment for realisation of standard drying method
enabling type evaluation of measuring instru-
ments, initial verification and verification of all
types of moisture meters for cereals, oil seeds
and other solid substances regardless of the
measuring principle and degree of complexity.
Furthermore, the laboratory has at its disposal
the equipment for the preparation of reference
cereal samples.

2. Determination of alcohol content in al-
cohol solutions by means of a comparison
method

Activities related to initial verification of al-
coholmeters are carried out at the Laboratory.
The laboratory has at its disposal a set of alco-
holmeters - national measurement standards,
measuring range from 0% to 100% of alcohol,
scale division 0.05%, at reference temperatures
of 15 °C and 20 °C, and reference materials - so-
lutions (water & alcohol mixtures).

3. Determination of alcohol content in ex-
haled air by means of a comparison method

Activities related to type evaluation of meas-
uring instruments (breath alcohol analyzers)
are carried out at the Laboratory.

4. Determination of carbon monoxide con-
tent in exhaust gases of internal combustion
engines and content of combustion products
in furnaces

The laboratory has at its disposal reference gas
mixtures enabling type evaluation of measur-
ing instruments used to determine the content
of carbon monoxide in exhaust gases of inter-
nal combustion engines and measuring instru-
ments for stationery source emissions.

Laboratory for Refractometry

The Refractometry Laboratory is qualified to
perform activities related to type evaluation, initial
verification and subsequent verification, and cali-
bration of all types of refractometers (hand, Abbe
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nmaboparopujcku Abbe, eeKTPOHCKM IpeHOC-
HIL ¥ CTAIVIOHAPHM), 32 Meperbe MHAeKca mpe-
JlaMaba TeYHOCTHU U YBPCTUX CYIICTAHIIN Kao U
onpebuBame cagpxaja mehepa y mmpu u Boh-
HIM coKkoBuMa. ETanoncky 6asy unHnm:

o €JIEKTPOHCKM pedpaKTOMeTap-HalMOHATH

for laboratory use, electronic portable and station-
ery), for measuring the refractive index of liquids
and solid substances, and for determination of
sugar content in grape must and fruit juices. The
measurement standard base is composed of:

o electronic refractometer - national measure-

€TaJIOH Ca MEPHMM OIICETOM 3a MHJEKC Ipe-
nmamamwa nD op 1,3000 mo 1,7100, nHajMame
BpegHocTy nofebka 0,0001, u MmepHUM oIICe-
roM 3a cagpxaj mehepa y % Brix, og 0 % po
95 %, Hajmame BpegHOCTM mope/bKa 0,05 %
Ha pedepeHTHOj Temmepatypu 20°C, mpu-
K/by4€H Ha IPOTOYHO BOJIEHO KYIIATUJIO KOje
ocTBapyje pedepeHTHY TemiepaTypy ox 20 °C
ca tTayHomhy * 0,1 °C; MepHa HECUTYPHOCT
etasoHa nsnocu 0,0001 (k=2) 3a napexc npe-

ment standards with the measuring range of
refractive index nD from 1.3000 to 1.7100, and
the minimum scale division of 0.0001, and
with the measuring range for sugar content in
% Brix, from 0 % to 95 %, and the minimum di-
vision value of 0.05 % at reference temperature
of 20 °C, attached to a flow water bath realising
reference temperature of 20 °C the accuracy of
which is + 0.1 °C; whereas the measurement
uncertainty of measurement standard is 0.0001

jmaMamba nD.

(k=2) for the refractive index of nD.

MepHe moryhHocTn nabopatopuje 3a pu3nuKo xemmnjcke BeinymHe

M
P. | O6mact/ mogo6macr IIpepmer Omncer Benu4nHe cpra
. HECUTYPHOCT Hamomena
op. eTaJIoHNpama eTalioHNpama | Koja ce eTaloHMpa (x22)
A
T peoMeTpu 3 +0,06 kg/m? O6e3§ebeHa CTIEUBOCT U
L. CTaK/IeHa Mepuia 600-1100 kg/m ! II0CTOje IPOLefype CarlacHo
BeruuHe/ ['ycruna HajMarmba
KOHCTAHTHe Mace ISO 17025
. Apeomerpn , | Obesbehena cnepyBoct n
Du3nuKo-xeMMjcKe , |£0,06 kg/m .
2 CTaK/IeHa Mepuia 1100 - 1840 kg/m 4 II0CTOje IPOLefype CaracHo
Be/muyHe/ ['ycruna HajMarba
KOHCTAHTHe Mace ISO 17025
DUSIIKO-XeMIT CKe Obesbehena cnequBocT u
3. semrame/ Tyc TJMHa [lensuToMeTpn 600-1840 kg/m’ +0,05 kg/m’ |mocroje mpowenype carnacHo
Y ISO 17025
Dusnuko-xemujcke | XMApPOCTaTMYKA IR e e o
4. pemrause/ Tyc TJMHa Barip 600-1840 kg/m’ +0,05kg/m’ |mocroje mpouenype carnacHo
Y ISO 17025
e 1,33299-1,5320 0,0001 Obesbehena crenmuBocT 1
BemunHe/ Vugekc | Pyunu u Abbe .
5. T AT II0CTOje MpOLieAype CaITacHo
L i P 10%-95% 0,05 % 1S0 17025
KOHIIeHTpaImja
Dusnyko-xeMujcke AyToglii
: pedpakromerpn 1,33299-1,5320 0,0001 Obesbehena cemuBocT 1
BenmmunHe/ VHmekc . .
6. e KOjJIMa ce Mepu TI0CTOje MPOLieAype CarmacHo
PeQpariuye, canpaj mehepay | 0% - 95 % 0,05 % 1SO 17025
KOHIIeHTpaluja
LMpK
Dusnuko-xemujcke ATTKOXOMOMETDIL O6e3behena cnegnBoct 1
7. | BenumuuHe/ CTAK/IeHA Me IEna 0% - 100 % 0,021 % II0CTOje IPOLEyPe CaINacHo
KonnenTpanuja P ISO 17025
Dusnuko-xemujcke O6e3behena cegnBoct 1
8. |BemnunHe/ E6ynmockomn 0% -20% 0,05 % II0CTOje POl ype CaI/lacHoO
KonnenTpanuja ISO 17025
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Measurement Capabilities of the Laboratory for
Physico-Chemical Measurements

M
S. | Metrology Area/ Object of Measurement easurel.nent .
. . uncertainty Notice
N. Subarea calibration range
(k=2)
Pyt it Hydrometers/glass 3 + 0,06 kg/m? Traceablhtyl realized and.

L. uantities/ Densit ware of constant 600-1100 kg/m Haivarba procedures issued according
4 Y mass ) to ISO 17025
O Hydrometers/glass |+ 0,06 kg/m Traceablhtyl realized and.

2. uantities/ Densit ware of constant 1100 - 1840 kg/m aivarba procedures issued according
4 Y mass J to ISO 17025
Physico-chemical Traceability realized and

3. uZntities /Densit Densitometers 600-1840 kg/m’ +0,05 kg/m® |procedures issued according
g Y t0 ISO 17025
Physico-chemical Traceability realized and

4. uZntities /Densit Hydrostatic balance |600-1840 kg/m’ + 0,05 kg/m® |procedures issued according
. Y t0 IS0 17025
Physm.o.—chemlcal. Hand and Abbe 1,33299-1,5320 0,0001 TraceablhtY.reahzed and.

5. | quantities/Refractive refractometl procedures issued according
Index, Concentration 0% -95% 0,05 % to ISO 17025

Automatic
Physico-chemical refractometers for 1,33299-1,5320 0,0001 Traceability realized and
6. |quantities/Refractive |the measurement of procedures issued according
Index, Concentration |the sugar content of |0 % - 95 % 0,05 % to ISO 17025
grape must
Physico-chemical Traceability realized and
o Glassware . .

7. | quantities/ alcoholmeters 0% - 100 % 0,021 % procedures issued according
Concentration to ISO 17025
Physico-chemical Traceability realized and

8. | quantities/ Ebulioscopes 0% -20 % 0,05 % procedures issued according
Concentration to ISO 17025

JlabopaTtopwja 3a pedepeHTHe Laboratory for

maTtepwujane Reference Materials

Reference material (RM) is material, suffi-
ciently homogeneous and stable with reference
to specified properties, which has been estab-
lished to be fit for its intended use in measure-
ment or in examination of nominal properties.
(VIM 3, ISO/IEC Guide 99:2007)

Pedepentun marepujan (PM) je wmare-
pujaj, JOBO/BHO XOMOT€EH 1 CTabM/IaH Y OXHOCY
Ha ofipeheHe ocobuHe, 3a Koju je yrBpheHo ma
MO>Ke fia ce KOPUCTM 3a HaMepaBaHy yHoTpeOy
y Hpoliecy Meperba MIN Y UCIUTUBAbY Ha3UB-
Hux ocobuna. (VIM 3, ISO/IEC Guide 99:2007).
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OBepenn  pe-
depenTHn Mare-
pujan  (OPM) je
pebepeHTHN Ma-
Tepujan, npahen
NOKYMEHTAIMjOM
VI3[ATOM Off HEKOT
HaJIIOKHOI  TeJla,
Koje  obe3behyje |
jeIHy WIM BuIIE
ompebennx Bpen-
HOCTM OCOOMHa ca
IPUAPY>KEHVM He-
CUTYPHOCTUMA M
CTIeAMBOCTUMA, KO-
pucrehu Bamupo-
BaHe IIpOLeAype.
(VIM 3, ISO/IEC
Guide 99:2007).

JITaboparopuja
3a  pedepeHTHe
Marepujaje Ioce-
nyje:

lacam xpoma-
torpa¢p ca FID
n ECD perekro-
pom (GC-FID,
GC-ECD), racum
xpomatorpad ca
MaceHUM  JleTeK-
topom (GC-MS),
nexkrpodortomerap UV-VIS xao u Benukn 6poj
OBepeHux pedepeHTHUX MaTpujana Koju 4uHe
OCHOB 32 KBa/IUTaT/BHE aHA/IN3€ Y OCTBApMBaIhe
pedepeHTHNX MaTepyjaia ca MIVPOKOM IIpYMe-
HoM U MoryhHourhy opranmsoBama Mebyma6o-
paTupujckux nopebhema 3a Benuku 6poj mabdo-
paTopuja 13 pasmuuuTUX obmacTu (MHAyCTpUje,
3lpaBCTBA M 3ALUTHTE >KUBOTHE CPEUHE).

52

Certified ref-
erence material
(CRM) Reference
material accompa-
nied by documen-
tation issued by
an  authoritative
body and provid-
ing one or more
specified property
values with associ-
ated uncertainties
and traceabilities,
using valid pro-
cedures (VIM 3,
ISO/IEC  Guide
99:2007).

Reference Mate-
rial laboratory has
at its disposal:

Gas chromato-
graph with FID
and ECD detec-
tors (GC-FID,
GC-ECD), gas
chromatograph
with mass detector
(GC-MS),  spec-
trophotometer
with UV-VIS and
a large number of
certified reference materials that are the basis
for high-quality analyses and realisation of
reference materials with wide range of applica-
tions and possibilities related to the organisa-
tion of inter-laboratory comparisons for a large
number of laboratories from different fields
(industry, healthcare and environmental pro-
tection).



JlabopaTtopwja 3a go3nmeTpujy
joHusyjyher spavera

abopaTopuja 3a  HOSUMETPUjy  jo-
Hu3yjyher spadema crapa ce o mpumap-
HUM eTaJIOHMMa jeIMHMILA 3a ABe u-

3MYKe BeIMYMHE Y PasINIUTUM KBaIUTeTUMa
3pauema:

JepvHuLa Kepme y Ba3gyxy

I'paduTHa joHM3aIIOHA KOMOpA Ca IIYI/bU-
HOM Y cHoly rama 3padema °Co, u < 0,18 %, lo.
EranoH je yk/pyueH y MehyHapopHe nHTEpKOM-
napanuje of 1993. roguue y MebhyHnaponnom
6upoy 3a rerose u Mepe (BIPM) (Appendix B of
the BIPM KCDB). }3BeruTaj 0 MHTepKOMIIapa-
uju ce Mo>ke Hahm Ha afgpecu:

http://kcdb.bipm.org/AppendixB/KCDB
ApB result dtl.asp?rta idy=1651&rta=li&rta

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Laboratory for lonising
Radiation Dosimetry

he Laboratory for Ionising Radiation
TDosimetry is responsible for the primary
measurement standards for units of two
physical quantities in different radiation qualities:

Air kerma unit

It is a graphite ionising chamber with a cavity
in gamma radiation beam of “Co, u < 0.18 %,
lo. The measurement standard is included in
international inter-comparisons since 1993
at the International Bureau of Weights and
Measures (BIPM) (Appendix B of the BIPM
KCDB). The Report on Inter-comparisons can
be found at the following address:

http://kcdb.bipm.org/AppendixB/KCDB
ApB result dtl.asp?rta idy=1651&rta=]i&rta

lib=Air+kerma+in+Co%2D60&cmp

lib=Air+kerma+in+Co%2D60&cmp

idy=371&cmp cod=BIPM%2ERI%2

idy=371&cmp cod=BIPM%2ERI%2

81%29%2DKI1&search=1&cmp cod

81%29%2DK1&search=1&cmp cod

search=&page=1&met idy=4&bra

search=&page=1&met idy=4&bra

idy=17&epo_idy=0&cmt idy=0&ett idy
org=0&cou cod=RS.

idy=17&epo_idy=0&cmt idy=0&ett idy
org=0&cou cod=RS.

Harnyonanuu etanoH jeguHnLe
KepMe y Ba3ayxy
National measurement standard
for the air kerma unit
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BIPM.RI(I)-K1, SIM.RI(I)-K1 and COOMET.RI(I)-K1

MEASURAND: Air kerma

Degrees of equivalence, D, and expanded uncertainty U, (k = 2), expressed in mGy/Gy
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Red circles: participants in BIPM.RI(I)-K1

Black squares: BIPM.RI(I)-K1 participants’ results that are more than ten years old

Green triangles: participants in SIM.RI(I)-K1

Blue diamonds: participants in COOMET.RI(I)-K1

Pesynratu nopehemwa eranona jegunuie kepme y Basgyxy, BIPM.RI(I)-K1.
Comparison results for measurement standard of the unit of kerma in the air, BIPM.RI(I)-K1.

JeaviHnua ancop6oBaHe fo3e y Boaun

EranoH je peannsoBaH jOHOMETPUjCKOM Me-
TOJOM, IIJIAaHIIapajIeTHOM jOHM3ALMOHOM KO-
MOpOM Y cHomy X-3pauema y omcery 7,5 kV no
100 kV n TKMBY €KBUBAJIEHTHOM LIVIJIH] Y-
HOM KOMOPOM Y CHOITy rama 3padema ~'Cs 1
0Co, u < 0,6 %, lo.

JTaboparopuja mocenyje n:

- CeKYHJApHM eTAJIOH jefVHMIle aricopboBaHe
llo3e y TKMBY eKBUBajeHTHOj PMMA mmac-
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Absorbed dose to water unit

The measurement standard was realised
by means of ionometric method, in a plane
parallel graphite ionising chamber in X
radiation beam the range of which varies from
7.5 kV to 100 kV, and by tissue equivalent
cylindrical chamber in gamma radiation beam
of ¥’Cs and °Co, u < 0.6 %, 1o.

Furthermore, the Laboratory has at its disposal
the following secondary measurement standards:



TUIY 32 BJMCOKO €HepreTcKy omcer (poToH-
CKOT I €JIEKTPOHCKOT 3padema off 2 MeV fo
35MeV, u < 1,5 %, lo

- CEeKYHJJapHM €TaJ/IOH je[UHMIIe KepMe Y Bas-
IyXy HUCKO eHepreTcKor X — 3pauema y OlIl-
cery HamnoHa 1esu of 25 kV mo 39 kV (HVL
0,344 mm Al - 0,647 mm Al), u < 1,5 %, lo.

I3Bop “°Co HaMemeH je IPeHOCY BPeSHOCTU
jenVHMIIe KepMe Y Ba3AyXy U acopboBaHe fo3e
y BOAM ca IPMMApPHOT eTajiOHa Ha CeKyH/apHe
VI pajiHe eTaJIoHe.

JlabopaTopwmja 3a aKkTUBHOCT
paAnoOaKTUBHNX N3BOpaA

JTaboparopmja 3a aKTMBHOCT pajjMOaKTVB-
HIX U3BOpA IIOCeAyje CEKYH/IapHM €TaJIOH je-
AVHUIE aKTMBHOCTM PaIMOHYK/INJlAa eMUTEPa
anda 3paverma peaqr30BaH IOTYIPOBOLHNY-
KuM Si 6pojayeM ca IOBPLIMHCKOM OapujepoM
Kao U pedepeHTHe MaTepyujaie 3a aKTUBHOCT:
137Cs, 5Fe, 2'Am, ©°Co u *°Ra.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

- absorbed dose unit in tissue equivalent to
PMMA plastic for high energy range of
photons and electrons radiation from 2 MeV
to 35 MeV, u < 1.5 %, 1o

- air kerma unit of low energy X - radiation the
range of which varies from 25 kV to 39 kV (HVL
0.344 mm Al - 0.647 mm Al), u < 1.5 %, lo.

A °Co source is intended for the transfer of
values of air kerma unit and absorbed dose to
water from the primary measurement standard
to secondary and working ones.

Laboratory for Radioactive
Source Activity

The Laboratory for Radioactive Source
Activity has at its disposal the secondary
measurement standard of unit of the activity of
radionuclide emitters of alpha radiation realised
by a semi-conductive Si counter with surface
barrier, and reference materials for activity:
7Cs, *Fe, **' Am, Co and **°Ra.
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JNlabopaTopuja 3a Temneparypy,
penaTtuBHY Bnary vl TOnioty

je KenBuH, meduHucaH kao 1/273,16 tep-
MOJMHaAMMYKe TeMIlepaType TpojHe TadyKe
Bofe. OBa TepMOAMHaMNUYKAa TeMIlepaTypa
ce peanusyje y henujama TpojHe Tauke Bofe,
OCTBapyBambeM TEPMOAVHAMUYKOT PaBHO-
TEXXHOT CUCTeMa BOJIeHe Iape, BOfie U Jjiefa. Y
IOMJIM ce ocTBapyje, 4yBa U pelpOAYKYyje Ipy-
na off Tpu henuje TpojHe Tauke BOfie, KOje Ipef-
CTaBJbajy CPIICKM (IpMMapHM) €TaIOH Ke/IBMHA.
3a IpaKTUYHY METPOJIOrujy TeMIeparype,
HEOIIXOJHO je, OCUM BPEeJHOCTM Ke/lIBJMHA IIO
HedVHNIV}Y, eTAJOHMPATH VHTEpPIONAIIOHe
TepMOMETpe y ILIMpeM OIICeTy TeMIleparypa,
KOjuMa O Ce eTaJIOHVPa/IV €TAJIOHM KaKO IIpY-
MapHOT TaKO M HIDKUX HVBOA (CeKyHIZApHM U
pajgHu) u TMMe o6e36enmIa CIefuBOCT Mepemna
TeMIlepaType Ha TepMOMeTpe Y YIOTpeOu.
3a 0By cBpXY, Y cBeTy je 1990. ronuHe ycBoje-
Ha MebyHnaponna temmeparypHa ckama (ITS-
90), 3a umMjy peanusannjy je HEOIXOZHA cepuja
dukcuux Tavaka remneparype (He, H, Ne, O,
Ar, Hg, H O, Ga, In, Sn, Zn, Al, Ag, Cu) u rpy-
IIa eTAJIOHCKMX IUTATVHCKMX OTIIOPHVX T€PMO-
Merapa. Y JJMJIM ce peanusyje n 4yBa Mebhy-
HaponHa TeMIiepaTypHa ckama ITS-90 nomohy
rpyne (pMKCHNUX Tayaka 3a peanusyjy y TeMIle-
parypHoM ormcery of -38,8344°C (rpojHa Ta-
yKa >xuBe) 1o 1084,62°C (tauka ouBpirhaBamwa
6akpa), Tpyne QUKCHUX Tayaka 3a TeMIlepa-
Typy 0,01°C (TojHa Tauka BOJE) U MPUMAPHUM
€TQJIOHCKMM IUIATMHCKMM OTIOPHMM TEPMO-
MeTpVMa - MHTepIOMAIVIOHVM MHCTPYyMEHATH-
Ma y cinefiehyM TeMIlepaTypHMM IOJOIICe3UMa
cKare:
o of -38,8344°C (TpojHa Tayka >XUBe) [0
29,7646°C (pmkcHa Tauka ranujyma);
 op 0,01°C (rpojHa Tauka Bope) mo 419,527°C
(puxcHa Tauka IMHKA);
 of 0,01°C (rpojHa Tauka Boge) o 660,323°C
(puxcHa Tauka anyMuUHUjyMa);
o op 0,01°C (TpojHa Tauka Boge) o 961,78°C
(puxcHa Tauka cpebpa);
 of 0,01°C (Tpojua Tauka Bofe) fo 1084,62°C
(puxcHa Tauka 6akpa).

'e,uMHmua TEPMOIMHAMMYKE TeMIlepaType
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Laboratory for Temperature,
Humidity and Heat

is kelvin that is defined as the fraction

1/273.16 of the thermodynamic tempera-
ture of the triple points of water. This thermo-
dynamic temperature is realised in the cells of
triple point of water by realisation of a thermo-
dynamic balance system of water vapour, water
and ice. At the DMDM, a group of water triple
point cells is realised, conserved and reproduced
and they are the Serbian (primary) standard of
kelvin.

In terms of practical purposes of temperature
metrology it is necessary to, in addition to defi-
nition value of kelvin, calibrate interpolation
thermometers that would be used to calibrate
primary and lower levels temperature measure-
ment standards (secondary and working ones)
and thereby obtain traceability in temperature
measurement with thermometers in use. With
this end in view, the International Tempera-
ture Scale (ITS-90) was adopted worldwide in
1990, for the realisation of which a series of
fixed points of temperature is necessary (He,
H,, Ne, O,, Ar, Hg, H O, Ga, In, Sn, Zn, Al, Ag,
Cu) and a group of standard platinum resistant
thermometers. The International Temperature
Scale (ITS-90) is realised and conserved at the
DMDM by means of a group of fixed points in
the temperature range from -38.8344°C (triple
point of mercury) to 1084.62°C (freezing point
of copper), a group of fixed temperature points
of 0.01°C (triple point of water) and primary
standard platinum resistant thermometers - in-
terpolation instruments in the following tem-
perature sub-range of the scale:

o - 38.8344°C (triple point of mercury) -
29.7646°C (fixed point of gallium);

o 0.01°C (triple point of water) — 419527°C (fixed
point of zink);

o 0.01°C (triple point of water) — 660.323°C

(fixed point of aluminium);

o 0.01°C (triple point of water) — 961.78°C (fixed
point of silver);
o 0.01°C (triple point of water) — 1084.62°C

(fixed point of copper).

The unit of thermodynamic temperature



Y nmabopaTopuju 3a TeMIIepaTypy, pelaTUuBHY
BJIaTy ¥ TOIUIOTY METOAOM (UMKCHMX TadakKa
Moryhe je eTaoOHMpaTy CTaHAApIAHE U BICOKO-
TeMIIepaTypHe IUIaTMHCKE OTIOpPHE TepMOMe-
Tpe e€TajioHe ¥ TepMOIapoBe Off IIaMEHUTHUX
MeTaJja - €TaJIoHe jefMHNIIEe TeMIIepaType.

3a ycnocTaB/bambe IMOTIYHE CIEAVBOCTU Me-
pema temneparype, y IMJIM ce kopuctu Hu3
ypebaja y kojuma ce metTomoM nopehemwa erano-
HUPajy OTIIOPHM TE€PMOMETPM, CTAKJIEHU Tep-
MOMETpPM IyHeH) TeYHOLINy U TepMOoIapoBy,
Kao ILTO CY:

e TeMIepaTypHa Kynaruaa (QpryuaHa v coHa) y

TemneparypHoM orcery o, —80°C go 550°C;
e XOPM3OHTa/JHE M BEPTUKA/IHE €/eKTPUYHE

nehmu ca n3oTepmanTHNM 67I0KOBMMA Y TeMIIe-

parypHoMm omncery og 100°C go 1150°C.

Y JlabopaTopuju 3a TeMIIepaTypy, pelaTUBHY
Brary u tonnory JIMJIIM ce mopeys mocnosa eTa-
JIOHNpama, 00aB/bajy U IIOCIOBU VCINTUBAbA
TUIIA Pa3INIUTUX BPCTa TEPMOMETapa, MepuIa
TOIIJIOTHE eHepruje Knaca 1 u 2, Kao n padyH-
CKUX jefIMHMIIA MEPU/IA TOIITIOTHE €EHEPruje.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Using a fixed-point method ,it is possible
to calibrate standard and high temperature
platinum resistant thermometers, and
precious metal thermocouple at the
Laboratory for Temperature, Humidity and
Heat.

In order to establish full traceability of
temperature measurements a series of devices is
used, in which, using the method of comparison,
industrial resistant thermometers liquid-in-
glass and thermocouples are calibrated at the
DMDM:

o temperature baths (liquid and salt) in the
temperature range from —-80°C up to 550°C;

o horizontal and vertical electrical furnaces
with isothermal blocks in the temperature
range from 100°C up to 1150°C.

In addition to calibration activities, type
examination of various types of thermometers,
heat meters class 1 and 2 and calculation units
of heat meters are performed at the DMDM
Laboratory for Temperature, Humidity and
Heat.
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Hab6ap/beHa je m HOBa ompeMa 3a eTalOHMU-
pame Mepuia pelaTMBHE BIaKHOCTM Kao IITO
Cy TepMoXurpomeTpu, ypebaju sa mepeme Ta-
YKe poce, TepMO-XUTporpadu u fpyre BpCTe
Mepula pellaTUBHE BIaXKHOCTH, YMje Ce eTajo-
HIpambe CBe BMIIE 3aXTeBa y 00OIacTu MHAYC-
TpUje JIEKOBa, XpaHe, Yy JPBHO] U TEKCTUIIHOj
VHYCTPUjU, UHAYCTPUjU Manupa u gp. Y Ty
CBpPXY I'€HepaTop pe/laTMBHE BIa>KHOCTHU (71Ba
IPUTNCKA U JBE TeMIlepaType) CIy>K! 3a eTa-
JIOHMPathe MEPUJIA PeMaTUBHE BIa)KHOCTU Me-

TOfIOM Topel)era y TeMIepaTypHOM OIICEry Of,

0°C o 70°C n y orcery penaTuBHe BIaXKHOCTHU
orn 10% RH go 98% RH.
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DMDM has obtained the new calibration
equipment for relative humidity calibrations
of thermo-hygrometers, dew point measuring
instruments, thermohygrographs and other types
of measuring instruments for relative humidity
- which is much more required in the area of
pharmaceutical industry, food, wood and textile
industry, paper industry, etc. For this purposes,
a relative humidity generator (two pressures and
two temperatures) is used for the calibration of
relative humidity measuring instruments using
comparison method within temperature range
from 0°C up to 70°C and within range of relative
humidity from 10% RH up to 98% RH.

"
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AUPEKLUWJA 3A MEPE N APATOLEHE METANE

MoryhHocTn mepetrba 1 eTanoHupara

P. | O6nact/ nogo6nact ITpeamer Mepna
Omncer HECUTYPHOCT Hamomena
bp. eTaIoHUparba €Ta/IOHNpamka (k= 2)
henmja sa Tpojiy 0,01°C 0,55 mK o6jaBjpeHO Ha cajty BIPM
Ta4yKy BOJie
TEMIIEPATYPA/ Rennja 3a Tpojay 38,8344°C 0.8 mK
1. Eranonnm 3a Ta4yKy )KMBe
peamusanujy ITS-90 Temuja 3a TauKy
TOI/bEIbJba 29,7646 °C 0,8 mK
rajgujyma
-38,8344 °C 1 mK
Eranonckn 0,01 °C 0,6 mK
) TE%E?:?};IT;;PA/ IIJTATUHCKA 29,7646 °C 1 mK
' cammsariv ITS-90 OTIIOpHNI 156,5985°C 2,4 mK
P iy TepMOMeTap 231,928 °C 2,2mK
419,527 °C 3mK
TEMIIEPATVYPA/ 7 P -80 °C 10 20°C 10 mK
Eranonu n H]I;ZTI/IEICL . -40 °C o 20°C 9mK ob6jaB/peHO Ha cajTy BIPM
3. apyru ypebaju 3a OTIODHI 25 °Cpo90°C 8 mK o6jaBjpeHO Ha cajty BIPM
MpeHoLIeke Te MonI/:eTa 30 °C o 250 °C 12 mK o6jaB/peHO Ha cajty BIPM
ITS-90 . i 200°C 10 550°C | 16 mK o 37 mK
TEMIIEPATYPA/
Eranonn n Tepmomaposu Ha °C o 300 °C 0,6 °C
5. apyru ypebaju sa | 6asu Herremenntux | 300 °C go 600 °C IRC
IIpeHoIIeHe MeTaja 600 °C go 1100 °C 1,5°C
ITS-90
TEI\égiEﬁEZPA/ Craxnenn -80 °C o 20°C 15mK o6jaBibeHo Ha cajry BIPM
6 ol TepMoMeTap nymweH | -40 °C o 20°C 16 mK objaBbeHo Ha cajry BIPM
’ Hpipezg e }i . TeqHoInhy nopgerne 25 °Cpo90°C 13 mK objaBbeHo Ha cajry BIPM
ITS-90 0,01 °C 30 °C o 250 °C 18 mK
WERDIEIATIEE CrakeHn -80 °C mo 20 °C 30 mK . .
Eranonu n o6jaBjpeHO Ha cajty BIPM
. TepMoMeTap nyeH | -40 °Cpo 20°C 33 mK . .
7. apyru ypebaju 3a . . o6jaB/peHO Ha cajty BIPM
IpeHolLIeke ressowhy nopere 25 *Ca090°C 22K 06jaBjpeHO Ha cajty BIPM
. 0,1°C 30 °C 10 250°C 34mK
ITS-90
ULEIDIEIA TS CrakeHn -80 °C mo 20 °C 350 mK . .
Eranonu n ob6jaB/peHo Ha cajTy BIPM
. T€pPMOMETapPIyHeH -40 °C o 20°C 350 mK . .
8. apyru ypebaju 3a . . o6jaBjpeHO Ha cajty BIPM
IpEeHOIIEHke resrouhy nogene 25 *Cpo90°C K ob6jaB/peHo Ha cajTy BIPM
o 1°C 30 °C 10 250 °C 350 mK
ITS-90
TEMIIEPATYPA/ -80 °C o 20°C 10 mK
Eranonu n Temnepatypun -40 °C o 20 °C 10 mK
9. apyru ypebaju sa CEeH30pM ca 25 °Cmo90°C 10 mK
IpeHolIeHe IIOKa3uBaYeM 30 °C o 250 °C 20 mK
ITS-90 200°C 1o 550 °C | 20 mK o 40 mK
TEMIIEPATYPA/
Eranonu n Temmneparypau 100 °C o 300 °C 0,37°C
10. | ppyru ypebaju 3a CeH30pHU ca 300 °C mo 600°C | 0,37°C 1o 0,51 °C
IpeHolIeHne MOKasyBauyeM 600 °C go 1100°C | 0,51°Cpmo 1°C
ITS-90
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Measurement capability - Group for thermometry

disseminating I'TS-90

with display unit

600 °C o 1100 °C

0,51°Cpmo1°C

Measurement
No. Field/subfield Artifact Range uncertainty, Note
(k=2)
Primary fixed point
cell -triple point of 0,01 °C 0,55 mK
water
TEMPERATURE/ | Primary fixed point
L. Items used for cell -triple point of -38,8344°C 0,8 mK Published on BIPM site
defining ITS-90 mercury
Primary fixed point
cell -melting point 29,7646 °C 0,8 mK
of gallium
-38,8344 °C 1 mK
TEMPERATURE/ | Standard platinum 0.01°C 0.6 mK
2 Items used for resistance i I mK
. defining ITS-90 thermometer 105G 24mK
& 231,928 °C 2,2 mK
419,527 °C 3mK
-80 °C mo 20 °C 10 mK
TEMPERATURE/ Resistance -40 °C 10 20 °C 9 mK Published on BIPM site
3. Items used for e A 25 °Cmo 90 °C 8 mK Published on BIPM site
disseminating ITS-90 30 °C 5o 250°C 12 mK Published on BIPM site
200 °C go 550 °C 16 mK mo 37 mK
TEMPERATURE/ °C mo 300 °C 0,6 °C
5. Items used for Thermocouple 300 °C o 600 °C 1°C
disseminating ITS-90 600 °C o 1100 °C 5%
TEMPERATURE/ | Liquid in glass 80 °Cpo20°C 15 mk Published on BIPM site
-40 °C no 20°C 16 mK . .
6. Items used for thermometers - 25 °C 1090°C 13mK Published on BIPM site
disseminating ITS-90 0,01 °C 30 °C 10 250 °C 18 mK Published on BIPM site
TEMPERATURE/ Liquid in glass 80 *C po20°C S0 mK Published on BIPM site
-40 °C mo 20 °C 33 mK . .
7. Items used for thermometers - 25 °C11090°C 32 mK Published on BIPM site
disseminating ITS-90 0,1 °C 30 °C 70 250 °C 34 mK Published on BIPM site
TEMPERATURE/ Liquid in glass 80 *Cpo20°C 350 mK Published on BIPM site
-40 °C mo 20°C 350 mK . .
8. Items used for thermometers - Published on BIPM site
disseminating ITS-90 1°C 25 *C 10 90°C 350 mK Published on BIPM site
& 30 °C 70 250 °C 350 mK
-80 °C mo 20 °C 10 mK
TEMPERATURE/ Temperature sensor -40 °C o 20°C 10 mK
9. Items used for witI})1 display unit 25 °Cmo 90°C 10 mK
disseminating ITS-90 Py 30 °C 70 250 °C 20 mK
200°C g0 550 °C | 20 mK mo 40 mK
TEMPERATURE/ Temperature sensor 100 °C mo 300 °C 0,37 °C
10. Items used for P 300 °C 5o 600°C | 0,37 °C 1o 0,51 °C
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Ob6jaBbeHe MepHe MoryhHOCTHM eTanoHM-
pama y obmactu Temneparype JMJIM mory ce
Hahy Ha mHTepHeT cTpaHmuy MebhyHnapogHor
6upoa 3a rerose n mepe (BIPM), ogHocHo http://
kcdb.bipm.org/AppendixC/T/RS/T RS.pdf

EUROMET.T-K7- Project 899: Kibyuno no-
peheme henuja 3a peannsanujy rpojHe Tauke
BOJIe

Y okBupy TexHmukor Kommrera 3a TepMOMETPUjy
EURAMET, op 2006. go 2007. roguHe OpraHM30BaHO
je K/byuyHOo mopebheme HAI[MOHATHMX eTalOHA jeSHMU-
Hulle TeMmieparype - hemmuja 3a peanusanujy TpojHe
tauke Boge, EUROMET.T-K7 Project 899, xao peruo-
HaJTHO IpoLIMpelbe KbyuHor nopehewa CaBeTomaBHOT
KOMUTeTa 3a TepMoMeTpujy MebhyHnaponguor xommrera
3a teroBe u Mepe CCT-K7. ¥ mpojekty cy yuecTBOBase
24 eBporcke gpxase. Llum mpojekra je 6110 fa ce IOTB-
Ie Hajbobe MepHe MoryhHOCTM peanusaliuje jeIMHuUIE
TepMOJVHAMIYKe TEMIIEPAType TPOjHe TauKe BOZAe Kao
IPUMapHUX eTalOH KelBMHA. 3aBPIIHY U3BeIITaj 06ja-
B/beH je janyapa 2009. roguHe y 6a3u nogaraka BIPM,

Ha mHTepHeT afpecu http://kedb.bipm.org/AppendixB/
appbresults/cct-k7/euromet.t-k7 final report.pdf

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Calibration and measurement capabilities
in the field of temperature at the DMDM were
published and are available via the Internet
page of the International Bureau of Weights and
Measures (BIPM), i.e. at http://kedb.bipm.org/
AppendixC/T/RS/T RS.pdf

EUROMET.T-K7- Project 899: Key compar-
ison of water triple point cells

In the period between 2006 and 2007 a key compari-
son of national measurement standards for temperature
units — cells to realise water triple point, EUROMET.T-K7
Project Number 899 was organised as part of the
EURAMET Technical Committee for Thermometry, and
it was a regional extension of the key comparison of the
BIPM Advisory Committee for Thermometry CCT-K7.
24 European countries participated in the project. The
Project aimed at confirming the best measurement ca-
pabilities of realisation of thermodynamic temperature
unit of water triple point as the primary kelvin measure-
ment standard. The Final Report was published in Janu-
ary 2009 in the BIPM database, at the following internet

address  http://kedb.bipm.org/AppendixB/appbresults/
cct-k7/euromet.t-k7 final report.pdf

dation 2 (C1200) “Clarifimation of the delin@ion of the kebvin, unit of hermodynamic emperabures™ se on pages 23 and 24 of the EUROMET T-HT Final Repor for detailed

CCT-K7 and EUROMET.T-K7  Water triple point cells
Degrees of equivalence [ D, and its expanded uncertainty (k = 2), U,]
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ed diamonds; CETHT participasts  Gresn irisngies; EUROMET.T-#7 participants |
n CCT-KT, MUSISA, BEL and NRC readaed systematicaliy highst lemperatures, because thay are the only laboratories which based thair reaiazat on the daticn of the
Informadion for the 530 1o use water with the Botopk: composition of The slandard mean ocean water. Since the publiicatian of CCT-HT results, the CIPW spproved

formation o0 the appdscation of this recommendatan by the partopants
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JNlabopaTtopuja 3a gparoueHe meTane

MabopaTopuju 3a AparoleHe MeTase BPIIN
ce yrBphuBame cacrasa, mopekna u ¢puHohe
IpeaMeTa Off 371aTa, Cpebpa 1 ITaTHHe.

VcnuruBame ¢uHohe nerypa m mpegMera Of
JIparoleHNX MeTasIa BPIIUTY ce KBAaHTUTaTHBHOM
XeMMjCKOM aHa/Mn30M (JeCTpyKTMBHA MeTOfa)
VIM HeleCTPYKTUBHUM MeTofaMa X-RaY cme-
KTPOMETPMjCKOM METOZIOM M IpoOOM Ha KaMe-
Hy. VI360p MeTola MCIMTUBAMbA 3aBUCU OF TOTA
fla i1 Cce UCINTYje Nerypa, OFHOCHO IIpeAMeT Off
[parolleHNX MeTaja Off KOra ce 3a MCIUTUBAmbe
MOXKe y3eTU Y30paK, MU ce UCIUTYyje QUHATHO
3aBpIlIeH IpeAMeT Off IPATOIeHNX MeTaa Koji ce
VICIUTMBAKkEM He CMe OLITETUTH. Y CTIydajy MOT-
pebe, HeleCTPYKTMBHA MeToa KOMOUHYje ce ca
KBaHTUTAaTVBHOM XeMMjCKOM aHATIM30M.

VcnutrBamwe ¢puHOhe KBAaHTUTATUBHOM Xe-

MMjCKOM aHa/IM30M BPILY Ce :

o MeromoM Kymenamyje 3a 3j7aTO, IpefiMeTe
Off 371aTa, IpefMeTe Off 37aTa u3pabeHe ko-
BambeM, IIpefiMeTe off 6eJIor 371aTa 1 IpeaMeTe
ox 6eror 3mata uspaheHe KkoBameMm;

o TloTeHIMOMETpPUjCKOM METONOM VIIM METOLOM
no Bonxapny 3a cpebpo, npenmerte of, cpebpa
U IIpeaMeTe off cpebpa nspabeHe koBameM.
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Laboratory for precious metals

aboratory for precious metals examines
the contents, background and fineness of
the gold, silver and platinum articles.

The testing of the alloys and precious
metals articles is conducted through the
quantitative chemical analysis (destructive
method) or nondestructive methods such
as X-Ray spectrometry method and touch
stone method. The methods of examination is
selected according to the possibility to pinch
the sample from the alloy or the precious
metals’ article, and is different for the finished
articles which shouldnt be damaged in
testing. Nondestructive method is combined
with the quantitative chemical analysis, if
needed.

Quantitative chemical analysis of the fineness
examination is performed through:

o The cupellation method for gold, gold articles,
malleable gold articles, white gold articles and
malleable white gold articles;

« Potentiometric titration method or Volhard
method for silver, silver articles and malleable
silver articles.



[Ipo6oM Ha KaMeHY MCIINTYjy ce MpemaMeTn
op 3mara ¢unohe 585/1000 n 750/1000, mpep-
MeTH of cpebpa 1 mpexMeTy Of IIaTwHe. 3a
HpI/IMeHY OB€ METOLE NCIINTVIBaba KOPUCTE CE

pedepentre nmpobHe urie ogpehenor cacrasa u
¢unohe.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Touch stone method is used for examination
of the gold articles of the finenesses 585/1000
and 750/1000, as well as for examination of silver
and platinum articles. Reference probes needles
of the specified composition and finenesses are
used in this testing method.

Jupeknyja 3a Mepe M JAparoleHe MeTae,
OfIHOCHO 71aboparopuja 3a AparolieHe MeTalle,
o 2002. roguHe ydecTByje y MehyHapomHum
KPY>KHUM aHa/lM3aMa 3a 3/1aTo 1 cpebpo, a of
2010. roguHe y MehyHapomHUM KPY>KHMM aHa-
nM3aMa 3a UCIUTUBaIbE y30paKa JAparoueHnx
MeTajia METO[OM PEHTTEHTCKE CIIEKTPOMETpUje
(r3B. XRF meTopa).

I[Tpumepn pesynTata MehyHapogHNX Kpy>KHUX
aHa/IM3a IPYKa3aHy Cy TabelmapHO U TpadyuKu:

DMDM laboratory for precious metals is
taking part in International Round Robin
analysis of gold and silver, since 2002, and
in International Round Robin analysis of the
precious metals samples testing applying the
Roentgen spectrometry method (so called XRF
method).

The examples of the international Round
Robin analysis are presented in the following
tables and graphs:
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Pesynraru melyHaponHe Kpy>kHe aHanu3e 3a 371aTO
Results of the International Round Robin analysis for gold

TABULKA VYSLEDKU - TABLE OF RESULTS - TAENWLA PE3YNLTATOB
"LABTEST" 28. KOLO - SERIAL No 26 - “NAETECT" TYPA e 26 "LABTEST" 26. KOLO - SERIAL No 26 - "TABTECT" TYPA Ne 26
ZLATO . BOLD - 36NOTO Stranapagelempauys - 112 TO. = it gelcmpant - 22
. VZORKL STANOVER) BEHYLEA | ZHODY DEENi
i, ki bt sl C/VZORKU| SPRAVHA STANGVENA | ODCHYLKA | ZHODMOCENI
T =13, E TRUE | SAMPLE No| CORRECT DETERMINED | DEVIATION | EVALUATION
Jabkanis nst hisdi 21160 T, X TRUE My DEPA3UA| NPABWNLHAR | ONPEAENEMHAR | OTKNOHEHME| OLEHBKA
fae e T - Auoezs | 3755 | 31
e T EET, . TRUE ] MockBa-WEHTRAMRHAR Au-1035 5864 5864
s:::‘ kantsise atie | f_i'% i };EE_.. TADCKRA-EpANIAAN Au-21015 7494 REE
Biatizavs Rt S04, £ ¥ TRUE Ganur-Netepbypt Au-31135 750,8 7807
Traetin A5 356 350, X TRUE | EooHHsLEl Au-d12085 584.7 5847
o e ot ST Examepumdypr AuB13055 | 585, 5.8
Hapedn ) 5 =5, 3, TRUE KanmHusrpagn Au-14035 586, 585
ez A Tioe1 % 743, X TRUE | Aryrex Au-T1515 5551 BB5.7
N Audliz 7 TE, =0 TRUZ .
Tiowtigee Fwiiz= | 58 34, 92 T TRUE XaBapoRck Au-2405 584,3 S84,
Vearmzana Auatast Eo 55, B TRUE Poctop-na-lony AU-DE35 EEEEE] 359,
Bigesziz EFS LR 85 55 Y] TRUE i = :
Marsia Warszawa NaZiEEE & Bl (13 TRUE ] Toshient Au-07018 3717 A0,
Gitaaa; P BiEL =35, & | FALSE Espoo Au-18038 3755 75,
Bucuregil YT ] ECT 41 TRUE Sorks Au-2B26 5864 28,
pisid) 3 - Stockhalm [ 7284 28,
Paznen E TRUE _| Londan Au-41126 750.8 750,
Balpma - TRUE Arazzo Bu-512028 5847 584,
Kpanoz=a-Sonre ; TRUE : e
Dirusiicicitai £ TRUE Wicenza Au-513048 585.8 586,2
wilus of ShE JTEALSER Bern Au-7T14018 586.8 586,
. S Tel Awiv Au-15078 585, 585,¢
E TRUE | Brondby Au-81508 585, 535,
F#EEE Safina, a.5. Vester w0 1407 586, B87
v TRUE Primozsa, 2.3, Praha 9 Au-113017 585, 566,
i%i_ Benet Gold, s.n.0, Praha § Au-21207 284.7 585.6
2 E_% VUK Banen. Biefany, sro. | mediini? 7508  [Eioqdmge
A | TAUE Urban & spol,s.r.o., H.Brod | Au-41007 7494 7487
! ToE Soliter, a.5., Jablones i, N, [ Au-§5017 586.4 566,3
] TRUE Agno, s.r.o. Nove 2amiy Au-TE0TT 37586 i LR T 3
Cqussa Gmik, Wisn - L. = = s
Lt [ Au-8843 [ 37586 | 3754 ] 02 | TRUE |
Aadrid U3 J_lsuC Frana, 3. 1Z 2003
Vakaga 03 | TRUE

' z-score Au - serial No 26
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Pesynraru melhyHapopgHe Kpy>kHe aHamu3e 3a cpedpo
Results of the International Round Robin analysis for silver

TABULKA VY¥SLEDKU - TABLE OF RESULTS - TAENULUA PESVNLTATOR
"LABTEST™ 26, KOLO - SERIAL No 26 - "NAGTECT™ TYPA Ha 28
e T stomnsipe - 17 LABTEST” 26. KOLQ - SERIAL No 26 - "MABTECT" TVPA Ne 26
CWIORMU | SPRAWNA | STANCWERA | ODCHYLFA | ZACONOCEN]| STRIBRO - SiLVER - CEPEBPO strana/page/cmpanua - 242
BAMPLE No CORRECT DETERMIKED OEVIATION | EVALUATION
g&%&m—.—_f__ el C.WZORAMY | SPRAVNA STANOVENA | ODCHYLKA | ZHODNOGENI
T ﬂg“??l‘r - = 1 T ., | SAMPLEMo | CORRECT | DETERMINED | DEVIATION | EVALUATION
i ErEL e 35 L) TRUE Me OEFASLEA | NPABMNEMAR | ONPENENEHHAR [OTKNOHEHWE| OUEHBKA
Beny AgE210 FF 318 El TRUE Huin Ag0655 500 o0 [ TRUE
v Ag-53100 810 |oer Bidje o [iwed [ FALSE e F 17
o e T eig i : TRUE ] IV GGRI e N T BN Ag-1775 930 430 [4 TRUE
Tabar m-—_;m B0 s 7 TRUE. Macksa-chunnan Ag-21115 975 #25 1] TRUE
Bratsian ot 1) £ a TRUE | Camer-Neteplypr AQ-32TH S0 919 -1 TRUE
:::5" ig;g'; ggg ggg ) '1[:\:: BEpoHMiib AQ-4345 315 #i5 1] TRUE
« 5 3
Nt e e = = = = t E_HETEDMPﬁﬂJI’ Ag-5445 910 il RUE
Nanin E25 | Ta0 320 ] RUE _ Bammmamr pa g Ag-6575 905 405 [RUE
] Ag-TAHT 515 215 [1] RUE Finyon Ag-TBAS 2909 200 TRUE
3::*‘ %: %51 g g’gg 3 iuﬁ:_ Habapoues | Ag-E7ES 930 30 [ TRUE
R ez e L . T Pacras-na-Aawy Ag-8145 925 935 [ TRUE
Bt AT S0 50 T TRUE Tashkent Ag-02108 T o = i
Hirpics Warszaus Ag-2I6T E2E 425 a TRUE Espac Ag-133E Bez odpoviéd] - No answer - Bes oTBeTa
2 e £ T | R
Krabien P bl [ a0 i RUE Steckhaim | Ag-35 il 05 Q@ TRUE
tiftoataw RS B E 1 RUE London Ag-4B3¢ i 01 1 TRUE
2:;-] wng-rafg g_g gcg g gg ArezIo AQ-OTEG 30 a3d TRUE
o g‘-‘ﬁ' 3 y . 5
Kpanecaa Rosn AgATTE s EFL] 1 AUE | i Agi1as s 21 FRUE
Drussininka FAZEE 2 913 -1 RuE Bl - ra e 20 920 TRUE
Hilrius A 137 E15 ER) -1 RUE Tel Auiw Ag-B31E 915 915 TRUE
wu AQ2ATI Eil ot ] TRUE Srandy Ag-9426 210 10 i} TRUE
LT =~ = = ~ = ’

T TR e e = S sa.ma, a4, Vestee Ag-0507 o5 Q05 [{] TRUE
Tuwie ACEETT S0 s T £ FALGE | Primossa, .5, Praba 9 o "~ ~ - -
Sarajeve AnETEY B R 7 TRUE Benet Gold, 5.r.0., Praha B Ag-2827 o00 acd [ TRUE
Yaarin BT A L} 26 0 TRAE: | VUK Panen, Bledany, s-0. | Ag-37107 §30 EFE] -1 TRUE
B BT =t e, : i1 Urban & gpal 500, H.Brod - - ~ -~ ~
uelau\nmm——_. E] 15 91E [ TRUE e
Sudusesl "%._Eg o T ] TRUE Solfer, a.5., Jablonecn W, | Ag-85107 905 205 i TRUE
Cefrin Ag-1554 05 H—— 0 -5 FALSE - | Ao, 5.1.0., Nowé Zamky Ag-TE1T 800 800 0 TRUE
Gk 2B [ ekl S TRUE .
MOz Wien b A fed o
wrien FaATE EE]] T
Smeiee s Ag-8253 020 | 920 | 0 | TRUE |
Lisbos _"&%_ 920 S i e,
Fong A7 G5 15 ] TRUE |
Maaria A Bakd 516 08 | ] TRUE
vakaci 08564 515 th__ |0 TRUE
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Pesynraru melyHaponHe Kpy>kKHe aHa/mu3e 3a 371aTO METOZ{OM PEHTTE€HTCKe CIIEKTPOMeETpIje
Results of the International Round Robin analysis for gold - Roentgen spectrometry method

B4. IAAQO - Round Robin 2010 — RR22 Gold 585 - XRF

B4.1 Results and statistical summary (I1SO 5725-5) of all laboratories

Coida HEqu Recultz Re:ult Redsu!t Maan = <f # Boore Incoherent
results
HU_1 581.3 5325 5815 5822 55188 057 0,323 -2,19
AE_1 583,0 §33.0 £830 5830 55300 0.00 0.000 1,79
CH_10 5834 5831 5820 5840 53358 0.81 0.822 -1,59
DE_1 583,1 584.2 §34.0 583,32 5838 0.83 0,526 1,48
LT_1 5844 534.0 E851  E845 53473 0,23 0,108 1,18
UK_2 5847 555.0 S845 5847 53423 045 1,14
MNL_2 5855 584.8 £85.1  584,1 53428 0.59 4,12
CH_1 5844 584.5 5857 5855 58503 0,67 1,07
CH_T Bad,7 5357 5852 5848 58510 045 -1,04
AT 1 5853 555.6 £851 5847 58518 0.28 1,02
EK_ 5853 5852 5855 58548 58540 018 -3,84
CH_2 5885,1 586.3 5857 5850 58553 0,80 -0,89
PL_Z 585,5 5842 5871 5853 58553 120 -0,89
PL_t 585,2 555,1 5860 5358 55573 0,41 -0,82
ML_1 5833 586.2 5850  587.8 53520 1.88 0,79
Lt 5854 5856 £86.2 5866 58505 0.55 0,74
5870 587.0 5850 5850 53825 0.88 0,83
588,7 £56,0 5871 5857 585,60 0,62 -0,51
525,0 BET.5 E87.3 586,82  55G.86 114 -0,49
5858 5356 E87.7  55T.5  55G.E8 1.08 -0,48
6874 5572 g86.4 5871 55709 043 -0,36
5835 582,68 g802  BST.E 55723 257 -0,28
588,58 526.1 5871  587.2  557.20 112 -0,26
526.0 £52.4 £85.2 5803  557.28 3.20 -0,23
588,0 5834 5858  587.4 557,43 110 -0,21
586,8 5502 5867  B8T.0 55745 117 -0,20
5875 557 4 5875  587.7  EG7.E8 013 -0,16
5884 557 6 E87.0  B80.5  5S7.E3 1.34 -0,14
UA_2 588,58 5876 £87.2 5875  E557.73 0,81 0,11
UA_1 587.4 £88,2 5880  58TES 0,24 -0,06
CH_3 557.8 5870  E830  5S7.B5 013 -0,06
UK_1 585.0 £850  B830 55300 0.00 0,01
CH_& 587.0 5304 5806 58818 1,54 0,08
Ui_6 585.4 E88.5 5886 53823 0.77 0,07
cY_1 5831 £885 B85 55328 0.28 0,08
LV 1 583.0 £88.1 6837 58830 0.3z 0,10
CH_S 586.8 6805  B87.C 58823 122 2,11
CH_2 588.8 5855  58T.0 58825 0.52 0,12
CH_® 5307 £S5  BST.8 5883 0.83 0,18
ES_E £83.6 £801  B83.3 58873 0.35 0,25
PT.2 500.0 5300 BBE.6  5EER3 0,05 0,29
ES 1 535,68 580,27 6800 580,00 0.28 0,35
UK_3 5903 E8OD  E8G.2 550,40 0.81 0,49
UA_4 590.5 £852 5348 5506 0.88 0,59
EE_1 5010 5800 6800  5BO.TS 0,88 0,62
ES_ 3 500.4 5887  5O0.2  580.7E 0.78 0,63
UA_8 \ 5905 58005 5901 588,80 0.50 0,67
[RS 1 [5876 [5874 [5876 |[587,7 [587,58 [0,13 [0,016 [-0,16 |
B4.3 Graphics (Z-scores & Histogram)
1AAD Round Robin 2040 - RR22 Au XRF
593,22 l 4.00
53542 } 300
5838 e —————— —_——— 200
530,82 e 100
i IEE{
i LLT 7 II::IIHTTJHH f i B
? v s R S 3
sttt
585,22 }{E'IIEI!I}E 4,00
53_.1.Zi 2,00
57a62 -3;00
576,82 S
Ty
Z-3care. -Assigned valoe used Z-scores  ———ZI T2 ——iI3 -3 = LabMean s
Zscore Xref Zlato
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MehyHapoaHa capaata

epema cy Mebhy pBUM TEXHUYIKUM aK-

TUBHOCTMMA Ifie je MehyHapopHa ca-

pajba yCIoCTaB/beHa, jep je MHTepHa-
IMIOHA/IM3alyja CYIMITHHCKA OCOOMHA Mepema.
Mebynaponna mehysnaguna capapgma y obma-
CTU METPOJIOruje Kpo3 MeTapcKy KOHBEHIIM)Y
u MebyHapogHy opraHmsanmjy 3a 3aKOHCKY
METPOJIOTUjy YCIIOCTaB/beHA je Jja Blajie U Jp-
KaBe pelllaBajy MeTpOJIOLIKa NNTama Ha Mehy-
HapogHoM HMBOy. Capajilba ca pernoHaTHUM
METPOJIOIIKMM OpraHM3alujaMa, Kao ITO Cy
EURAMET u WELMEC, 1 ca HauMOHaJIHUM
METPOIOUIKNM I/[HCTI/ITYIH/IjaMa Apyrux 3e-
Majba YIOTIyHYyje MehyHapomHy capajmy Ha
CBUM HMBOMMA.

MehyHapoaHe KOHBeHUuje

Ha ocHOBy KOHBeHIIMja KoOje je IOTINCAa
Cpbuja (Jyrocmasuja), Jupeknuja 3a Mepe u
nparonene Metane (IMJIM) capabyje ca meby-
HapogHuM MebhyBraguHuMm opraHmsanujama,
Mebysnagnaom opranmusanujom  MeTapcke
KOHBeHIIMje 1 MehyHapomHOM opranmsanmjom
3a 3aKOHCKY MeTpornorujy (OIML).

1) Merapcka KOHBeHIMja

Heneranuja Penyonuke Cpbuje ydecTByje
Ha 3aceflalbliMa TeHepajiHe KOH(epeHIMje
3a TeroBe U Mepe, Koja ce Ofip)KaBajy CBake
yeTBpTe ropuHe y ITapmusy. Cpbuja je uman
Mertapcke KoHBeHUmje of 1879. romune u
Kao WwIaH MMa obaBe3y ma ysomu MebyHa-
pomamn cucteM jeguHuna (SI) m ocrtBapyje
CpIICKe eTaJIOHe Ha OCHOBY jiepMHMIIMja KOje
yTBphyje I'enepanna koHdepeHnyja 3a Tero-
Be U Mepe, Ka0 BPXOBHU yIIpaBHM OpPTaH OBe
Konsennuje. Tupekinja (3aBox) 3a Mepe n
IparoleHe MeTaje IOTINMCHUK je ApamHX-
MaHa O MebycoOHOM npu3HaBamwy HaLVO-
Ha/THUX eTaJIOHa ¥ YBepema O €TAJIOHNPADY
U Mepemy KOja M3Jajy HalMOHA/HU METPO-
nomky mHCTUTYTN (MRA). CBake ropuHe y
MebynapogHoM 61poy 3a TeroBe U Mepe Ofip-

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

International Cooperation

easurements are among the first tech-

nical activities where the international

cooperation was established since in-
ternationalisation is the essential property of
measurement. Internationational inter-govern-
mental cooperation in the field of metrology
achieved by means of the Metre Convention and
International Organization for Legal Metrology
was established so that governments and coun-
tries could solve metrology-related issues at
international level. Cooperation with regional
metrology organizations such as EURAMET
and WELMEC, and cooperation with national
metrology institutes from other countries com-
plete international cooperation at all levels.

International Conventions

Pursuant to the conventions signed by Serbia
(Yugoslavia), the Directorate of Measures and
Precious Metals (DMDM) cooperates with in-
ternational inter-governmental organisations,
Inter-governmental Organisation of the Metre
Convention and International organization for
Legal Metrology (OIML).

1) The Metre Convention

A delegation of the Republic of Serbia partici-
pates in the sessions of the General Conference
on Weights and Measures that take place every
four years in Paris. Serbia became a member of
the Metre Convention in 1879 and is obliged as
a member to introduce the International System
of Units (SI) and to realize Serbian measure-
ment standards on the basis of the definitions
set forth by the General Conference on Weights
and Measures as a supreme management organ
of this Convention. The Directorate (Institute)
of Measures and Precious Metals is a signatory
to Mutual Recognition Arrangements for na-
tional measurement standards, ans calibration
and measurement certificates issued by national
metrology institutes (NMIs). Every year there is
a meeting of directors of national metrology in-
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>)KaBa ce cacTaHaK JAMPEKTOpa HALlMOHATHUX
METPOJIOIIKUX MHCTUTYTAa Ha KOME je Y4eCT-
Byje gupekTop lmupeknuje 3a Mepe U gparo-
LIeHEe MeTaJle.

Y MebynaposnHoM 61poy 3a Terose u Mepe
(BIPM) o6aBbajy cy mopehema cpnckux (mpu-
MapHUX) eTajJiOHa jeAVHMIIA Mace, elIeKTpo-
MOTOpPHE CUJIe U elIeKTPMYHEe OTIIOPHOCTH Ca
oprosapajyhum mehyHapogHuM eTamoHnma y
BIPM. Pesynratu Hamux nopeberma cy ocHoBa
3a rojiaTake o MOryhHOCTMMa eTaTOHMpaba I
Mepema Jlupekunje 3a Mepe 1 JparoleHe Me-
Tajie Koju ce Kpo3 EBpamer u kpos Memosutu
KOMMUTET PErvoHaTHNX MeTPOJIONIKMX Opra-
Husanuja u MebyHnapogHor 6mpoa 3a Terose
U Mepe ynucyjy y 6asy nmogaraka MRA Annex
C BIPM.

2) MebynapoaHe opraHusamnuje 3a 3aKOH-
cky Metponorujy (OIML)

Heneranmja Peny6nuke Cpbuje penoBHO
y4ecTByje Ha 3acefamyMa MehyHaponHe KoH-
depeHIUje 3a 3aKOHCKY METPOJIOTH]y, KOja ce
OfIp>KaBajy cBaKe 4eTBpTe ropyHe. Yman Mebhy-
HApOJHOT KOMMTETa 3a 3aKOHCKY MEeTPOJIO-
TMjy U3 Hallle 3eM/b€ Y4eCTBYje Ha TONUIIbBIAM
cacTaHlMMa MebyHapogHOr KoMmTeTa 3a 3a-
KOHCKy MeTponorujy. [Iupeknuja 3a mepe n
AparoneHe MeTaje MNOTHMUCHUK je JVIsjaBa o
Mebhyco6HOM noBepewy (DoMCs) 3a Buie Bpc-
Ta MepuIa Kao y4eCHMK ApaH>KMaHa o MeDy-
COOHOM IIpMXBaTamy ucnutubama tuma OIML
(MAA).

3a Hac cy of moceOHe Ba>KHOCTU aKTUB-
HOCTM TEXHMYKUX KOMUTETA ¥ IOTKOMUTETA
Ha M3pafy HALpTa IPEenopyKa Koje CIIy>Ke Kao
MOZie/T 32 U3PaJly HallMOHA/IHUX METPOJIOII-
KIX Ipomnuca. Yuemhe Halne 3eM/be y pagy
TEXHUYKMX KoMuTeTa 1 norkomurera OIML
CBOAM ce Iopef yyenrha Ha cacTaHIIIMA U Ha
OO/IVK JONVICHOT JOCTaB/bakha MUII/bEHa Ha
II0C/IaTe MaTepujajie, Ca yTUIAjeM Ha CaZipiKaj
Iperopyka, Koje Hac KacHuje, o6aBe3yjy Ha
IIPUMEHY.

68

stitutes at the International Bureau of Weights
and Measures in which the Director of the Di-
rectorate of Measures and Precious Metals takes
part.

At the International Bureau of Weights and
Measures (Bureau International des Poids et
Measures, BIPM) the following Serbian (prima-
ry) measurement standards are compared with
relevant international measurement standards
at the BIPM: units of mass, electromotive force
and electrical resistance. Results of our com-
parisons provide the basis for the data on cali-
bration and measurement capabilities of the Di-
rectorate of Measures and Precious Metals and
those are entered in the MRA database, Annex
C BIPM, via EUROMET and Joint Committee
of Regional Metrology Organizations and In-
ternational Bureau of Weights and Measures.

2) International Organizations for Legal
Metrology (OIML)

A delegation of the Republic of Serbia partici-
pates on a regular basis in the sessions of the In-
ternational Conference on Legal Metrology that
take place every four years. A member of the In-
ternational Committee of Legal Metrology from
our country participates in annual meetings of
the International Committee of Legal Metrol-
ogy. The Directorate of Measures and Precious
Metals is a signatory to the Declarations on Mu-
tual Confidence (DoMCs) for several types of
measuring instruments as a participant of the
Mutual Acceptance Arrangement (MAA) for
OIML type evaluations.

Activities of technical committees and sub-
committees are of special importance to us in
terms of draft recommendations that serve only
as a model for the drafting of national metrology
regulations. In addition to participation in meet-
ings, our country’s participation in the work of
technical OIML committees and sub-committees
is also focused on a form of postal submission of
opinions on materials that were sent in order to
be able to influence the content of recommenda-
tions that will become mandatory thereafter.



PernoHanHa capagma
1) EBpamer (EURAMET e.V.)

HupexTop [Inpeknumje 3a Mepe u paroueHe
MeTase (Tajammer 3aBoga) je mormucao I[Ipa-
Bua EBPAMET ply. Ha OCHMBAaYKOM CacTaHKY,
Koju je ogpxkaH 11. janyapa 2007. y bepnuny.
[TornucuBameM OBUX MpaBuia, Pemy6nmka
Cpb6buja, ogHocHo [lupekunja (3aBox) 3a Mepe
U [paroueHe MeTaje, je IIOCTaja YIaH-OC-
HyBau EBpoIcKOr yapyskema HalVOHATHUX
MeTponomkux mHCTUTYTa - EBPAMETA py.
(EURopean Association of national METrology
institutes - EURAMET e.V.)

Hupexrop [Jupexkuuje 3a Mmepe u gparoueHe
MeTajie y4eCTBYyje Ha TONVIIBbMM CacTaHIMMA
reHepanne ckynmrtuHu EBpamera. MeTpoio-
su Jlupekiuuje 3a Mepe U JiparolieHe MeTaje
Koju cy onpebeHu 3a KOHTakKT ocobe 3a Ioje-
AVHe 067acTy MeTpPOJIOoruje, y4ecTByjy Ha ro-
OVIIBYM CacTaHLMMA: TEXHMYKOT KOMUTETa
3a METPOJIOTUjy Y XeMMjy, TEXHUYKOT KOMUTE-
Ta 32 KBAJINTET, TEXHWMYKOT KOMUTETA 3a Macy,
TEXHIYKOT KOMUTETa 3a BpeMe i ppeKBeHIINjY,
TEXHIYKOT KOMUTETA 32 TPOTOK, TEXHUYKOT KO-
MMUTETA 33 TeEMIIEPATyPy, TEXHUYKOT KOMUTETA
3a oToMeTpUjy U paguoMeTpHjy, TeXHUIKOT
KOMUTETa 3a MHTEPAUCHUIIMHAPHY METPO-
JIOTUjy, TEXHMYKOT KOMUTETA 32 aKyCTUKY, Y-
TPasBYK U BrOpalnje, TEXHNYKOT KOMUTETA 32
jorusyjyha spauema, 1 TEXHMYKOT KOMUTETA 32
IY>XVMHY, IOTKOMUTETA 32 jefHOCMEPHI HAIlOH
Y KBaHTHY METPOJIOTUjy y OOTacTy eeKTpU-
nuTeTa 1 Ha cactaHKy 3a AC/DC nperBapame
HallOHA Ha HUCKMM (ppekBeHImjaMa. [Impex-
II1ja 3a Mepe U fparoueHe MeTaje je 61Ia Jo-
MahWH Tpy cacTaHKa TeXHMYKMX KOMUTETa y
beorpany.

Kpos texunuke kxomurere EBpamera Jlupex-
1uja 3a Mepe U JparoueHe MeTajie NOCTaB/ba
CBOje JJOKyMeHTOBaHe MOTYNHOCTM eTaoHU-
pama 1 Mepema 3a objaB/prBame y 6asy moja-
taka MebyHapopHor 6upoa 3a Terose u Mepe Ha
K0joj ce 3acHuBa MRA. Yuemhem y mpojextrma

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

Regional Cooperation
1) EURAMET e.V.

The Director of the Directorate of Measures
and Precious Metals (former Institute) signed
the EURAMET Rules eV. at the inaugural
meeting that was held in Berlin on 11th Janu-
ary 2007. After these Rules have been signed, the
Republic of Serbia, i.e. Directorate (Institute) of
Measures and Precious Metals, became a found-
ing member of the European Association of Na-
tional Metrology Institutes - EURAMET e.V.
(EURopean Association of national METrology
institutes - EURAMET eV.).

The Director of the Directorate of Measures
and Precious Metals participates in annual
meetings of the EURAMET General Assembly.
Metrologists of the Directorate of Measures and
Precious Metals that were appointed as contact
persons for certain fields of metrology participate
in annual meetings of the following committees:
Technical Committee for Metrology in Chem-
istry, Technical Committee for Quality Assur-
ance, Technical Committee for Mass, Technical
Committee for Time and Frequency, Technical
Committee for Flow, Technical Committee for
Temperature, Technical Committee for Photom-
etry and Radiometry, Technical Committee for
Interdiscplinary Metrology, Technical Commit-
tee for Acoustics, Ultrasound and Vibrations,
Technical Committee for Ionising Radiation,
and Technical Committee for Length, Sub-com-
mittee for Direct Voltage and Quantum Metrol-
ogy in the field of electricity, and they participate
in the meeting for low frequency AC/DC volt-
age conversion. The Directorate of Measures and
Precious Metals hosted three meetings of techni-
cal committees in Belgrade.

The Directorate of Measures and Precious
Metals submits its documented calibration and
measurement capabilities, that are provided
through EURAMET technical committees, to
be published in the BIPM database that is used
as a basis for MRA. By participating in projects
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DIRECTORATE OF MEASURES AND PRECIOUS METALS

K/BYYHUX U JOIYHCKMX Hopehema HammoHas-
HIIX €TaJIOHA, KOjU C€ OPTaHM3Yjy y OKBUPY EB-
pamera, [lupexunja 3a Mepe u iparoleHe Me-
Tajie IIOPeJy CPIICKE €Ta/loHe Ca HALMOHATHUM
€TaJIOHMMA JPYTUX HALMOHATHUX METPOJIOLI-
KIX MHCTUTYTa EBponcke yHuje.

2) EBponicka capajgma y 3aKOHCKOj MeTPO-
noruju (WELMEC)

Ha 24. rogmmmem cacranky Kommurera
WELMEC, koju je ogpxan 2008. ronusne, Pe-
nyonuka Cp6buja je IpuM/beHa y YIAHCTBO
WELMEC kao npupapy>xeHu 4iaH. JJupekrop
Jupekuuje 3a Mepe 1 JparoleHe MeTaje y4Jec-
TByje Ha roguuimuM cacTaHuuma Kommurera
WELMEC. Metponosu [upeknuje 3a Mepe u
AparoneHe MeTajle y4eCTBYjy Ha TOLUIIIGUM
CacTaHI[MMa paJHMX IpyIa 3a MojesyHe oba-
CTU METPOJIOTHje.

Ynancrso y WELMEC owmoryhyje ma edu-
KAaCHO TPaHCIIOHYjeMO €BPOIICKe JUPEKTUBE y
HAIlMIOHAJIHO 3aKOHOJACTBO M YHOCUMMO JCTE
obaBe3e Koje MMajy cBe Ap>xaBe wiaHue EY,
Ha Ha4YVH KOjI je Y IOTIIYHOCT! XapMOHM30BaH
ca 3aKOHOHLAaBCTBOM EY. YV o6mactu 3akoHCKe
METPOJIOTHje, Ca PajiIHUM Ipyliama, y4ecTByje
y [IOHOIIEIbY NUPEKTMBA M YIYTCTaBa KojuMma
ce yTBphyjy MeToze 3a yjefHauaBame IIpUMe-
He JUPEKTMBA TaKO Jla C€ OHE MCTOBETHO IIPK-
Memyjy mupom EY.

3) MebynapogHo yapyxkeme cmayk6m 3a
ananusy (IAAO)

Jupeknyja 3a Mepe U [paroneHe MeTaje je
ywiaH y MebyHapomHor yapykema cny>x6m 3a
aHammsy (International Association of Assay
Offices - IAAO), na JIabopatopuja 3a gparoie-
He MeTaje y [lupekuuju 3a Mepe U gparoueHe
Merane capabyje ca gpyrum nabopatopujama
y EBponckoj YHuju m cBeTy Ha MCIUTHUBAIbY
nparoneHnx Merana. Capafma ce OFHOCU Ha
pasMeHy TeXHMYKMX MHQOpMalmja, ycaria-
IIaBamby MOCTYIAKa MCIUTHBAMKbA U XKUTOCAba
IpeaMeTa Of APAarolieHNX MeTala U CUCTeM
KPY>KHUX aHaJIN3a.
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of key and supplementary comparisons of na-
tional measurement standards that are organ-
ised as part of the EURAMET, the Directorate
of Measures and Precious Metals can compare
the Serbian measurement standards with those
of other EU national metrology institutes.

2) European Cooperation in Legal Metrol-
ogy (WELMEC)

At the 24th annual meeting of the WELMEC
Committee that was held in 2008 the Repub-
lic of Serbia joined the WELMEC as an asso-
ciate member. The Director of the Directorate
of Measures and Precious Metals participates
in annual meetings of the WELMEC Commit-
tee. Metrologists of the Directorate of Meas-
ures and Precious Metals participate in annual
Working Group meetings for certain fields of
metrology.

WELMEC membership allows efficient trans-
position of European directives into our nation-
al legislation and thereby transposing the same
obligations as those of the EU Member States in
a way that enables complete harmonisation with
the EU legislation. In the field of legal metrolo-
gy the Director takes part, by means of working
group meetings, in the adoption of directives
and guides laying down methods to be used to
harmonise the implementation of directives,
ie. to assist in the uniform implementation
throughout the EU.

3) International Association for Assay Of-
fices (IAAO)

The Directorate of Measures and Precious
Metals is a member of the International Associ-
ation of Assay Offices - IA AO, whereby the Lab-
oratory for Precious Metals at the Directorate of
Measures and Precious Metals establishes co-
operation in precious metal testing with other
laboratories in the European Union and in the
world. The cooperation pertains to the exchange
of technical information, harmonisation of test-
ing methods, stamping of articles made of pre-
cious metals and circle analysis system.



4) Capajmpa HaIIMOHATHMX METPONOUIKIX
MHCTUTYTAa 3eMa’ba jyroucroutde Espomne

Iupexuuja sa Mepe M [paroueHe Meraje
capabyje y IpojeKTy pernoHaiHe capajmbe 13-
MeDy HallMOHaTHMX METPOIOMIKMX MHCTUTYTA
3eMaJsba jyroucroune EBpore, Koju ce caga pe-
anusyje y OKBUPY (pOKycC IrpyIie 3a pa3Boj Haly-
OHAJTHMX MeTpONomKNX nHdpacTpykrypa. Ha
TOAMIIBYM CacTaHIMMa QOKYC TpyTIe, Ha KOju-
Ma yd4ecTByje aupekTop [dupeknuje sa mepe
W [IparoleHe MeT/e, MocebHa MaXKmba ce I10C-
Behyje cTpyuHOj 00y1M MeTposora u nopehemy
HalMIOHA/THMX €Ta/I0OHa.

BbunarepanHa capapgmwa

3aKOHOM O MeTpOJIOTMj/ IIPOIMCAHO je fia
JTupexnyja 6umarepaaTHo IOpeNN CpPICKe eTa-
JIOHE CAa HAUMOHAIHUM €TAa/JIOHUMA [PYTUX
ApxaBa. [lupeknuja 3a Mepe U JparoueHe Me-
Taje je OumaTepa;HO IOpPeIM CPICKe eTaloHe
Ca HalMOHA/IHMM €TaJIOHMMa KOji Ce YyBajy y
HAlMIOHA/TH/M METPOIOIIKMM MHCTUTYyTUMA Y
EBpornckoj yauju.

AUPEKLUWJA 3A MEPE N APATOLEHE METANE

4) Cooperation between National Metrology
Institutes of South-East European Countries

The Directorate of Measures and Precious
Metals cooperates in the regional cooperation
project between national metrology institutes of
the South-East European countries that is now
being implemented as part of the focus group
for the development of national metrology in-
frastructures. During annual meetings of the
Focus Group attended by the Director of the
Directorate of Measures and Precious Metals,
special attention is paid to professional train-
ing of metrologists and comparision of national
measurement standards.

Bilateral Cooperation

The Law on Metrology stipulates that the
Directorate shall make bilateral comparison of
Serbian measurement standards with those of
other countries. The Directorate of Measures
and Precious Metals makes bilateral compari-
son of Serbian measurement standards with
those national measurement standards that are
kept at national metrology institutes of the Eu-
ropean Union.
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Hcmopuja

1873
pBU 3aKOH 0 MepaMa foHena je CKymmTu-
I I Ha Kpamesune Cpbuje 1. geniem6bpa 1873.

TVM 3aKOHOM YBefIeH je HeLMMaTHI Me-
TapCKY CUCTEM Mepa 3aCHOBaH Ha (PPaHI[yCKUM ap-
XMBCKMM IIpaMepaMa MeTpa I Kuiorpama. JIp>xas-
Ha CTy>k6a Mepa je 03aKomeHa npy MUHUCTapCTBY
¢unancnja Kuexxebnne Cpbuje, ca 3aaTKoM Ja ce
crapa o KoHTpomu Mepa. Ha geny te cyx6e 6mo je
IJITaBHY KOHTPOJIOP, KaO HajBUIIN TeXHUYKY OpPTaH
3a Mepe, a Iper/ief ¥ XXUToCambe MepIIa BPIIN/IN CY

KOHTDPOJIOPYU y OKPY3/Ma M CPE30BMMA.

1879

Cpb6uja je Bprmo 6p30 cxBaTmia fjla ce MeTapcke
Mepe He MOTY ,,yBeCTH! y )KMBOT"

6e3 mpamepa mpBOr pepa. 3Hajyhm ma semsbe
nornucHnie MeTapcke KOHBeHIMje MOTy #a goby
IO HajTAaYHUjUX ITpaMepa Ay>KuHe U Mace, Knexe-
BrHa Cpb6uja je 30. okTobpa 1879. mpuctymnmna Me-
TapCKOj KOHBEHI M.

1891

Ha IIpBoj reHepanmHOj KOH(epeHUMju 3a Tero-
Be u Mepe (CGPM) ppkaBe wWwiaHuUIE Cy IO3Ba-
He Jla IpeysMy IPOTOTUIIOBE METpa M KMUJIOTpa-
Mma. IIpotorunosu koju cy pacnopehenn Cpbujn
6 cy Prototype du metre N° 30 u Prototype du
kilogramme Ne 11. KpasseBuna Cpb6uja je mpeysena
o BIPM cBoje mpBe mmpamepe npsor pefa (Iporo-
tunose) 16. aBrycra 1891. rognue. Metap N° 30 ce
qyyBa y J{upexuuju 3a Mepe u AparoleHe MeTane y
beorpapny, anu Huje Bulle HaIIOHATHY €TaJIOH, jep
je Ty ynory npeyseo macep. Kunorpam Ne 11 jel925.
TOfIVHE 3aMeHeH IPOTUIIOM Konorpama N° 29, koju
je u3ry6speH y Toky JIpyror cBeTcKor para, a HOBU
(om Hephajyher wenmka) N° 33 je Hab6aBmeH 1956.
TOJIVIHE.

1919

Y KpameBunu Cp6a, XpBara u CroBenana, 1919.
rogyHe, YpenooM o opraHusanuju MyHMCTapCcTBa
TProBUHE I NHAYCTpUje ocHOBaH je Ofcek 3a Mepe
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Directorate of measures and precious metals

History

1873
he Parliament of the Principality of Serbia
I enacted the first Law on Measures on De-
cember 1, 1873. This Law introduced the
decimal metric system based on French archive pro-
totypes of metre and kilogram. The State Office re-
sponsible for the control of measures and compari-
sons of prototypes used in the control of measures
was established at the Ministry of Finance. The head
of the Offi ce was the chief controller as the highest
technical authority for measures, but verification of

measuring instruments was performed by control-
lers in regions and districts.

1879

Serbia came very early to the conclusion that
metric measures cannot be ,enforced in real life*
without the prototypes of the first order. Knowing
that countries signatories of the Metre Convention
can afford the most accurate prototypes of units of
length and mass, the Principality of Serbia joined
the Metre Convention as a Member State, on Octo-
ber 30, 1879.

1891

At the First General Conference on Weights and
Measures (CGPM), Member States were invited to
take their prototypes of meter and kilogram. The pro-
totypes assigned to Serbia were Prototype du metre
Ne 30 and Prototype du kilogramme Ne 11. The King-
dom of Serbia took possession of its first prototypes
of the first order from the International Bureau of
Weights and Measures (BIPM) on August 16, 1891.
Metre N° 30 is still kept at the Directorate of Mea-
sures and Precious Metals in Belgrade, but it is not
the national standard any more, since it is replaced by
laser. Prototype du kilogramme N° 11 was replaced by
Prototype du kilogramme N° 29 in 1925, which was
lost during the World War II, and the new one (made
of Nicral-D) N° 33, has been in use since 1956.

1919
In the Kingdom of Serbs, Croats and Slovenians,
in 1919, by the Decree on the Organization of Min-



1 MepuJia KOji je MMao CBOja HajnemTsa: KonTpone
Mepa y Beorpany n Cxomby, a o moTpeby Morao
jé 1a yCTaHOBM ¥ HOBE KOHTDOJIE Y MOKPAjUHCKUM
LEHTPUMA.

1928

Hapopna ckynmtuza Kpamesune CXC ponena
je 16. maja 1928. 3akoH 0 MepaMa, BMXOBO] YIOTpe-
61 y jaBHOM cao6pahajy n Hagsopy Hax muMa, 3a-
KOH 0 KOHTpoOnucamwy nspabhesnuna of 3nara, cpedpa
u I1aTuHe ¥ 3akoH o Cpeuiimboj yIpasu 3a Mepe
U IparolreHe MeTase, 0 KOHTPO/IaMa Mepa I Jiparo-
IIeHUX MeTajIa ¥ 0 KOHTponaMa 6ypanu. Konrpone
Mepa U IparoleHNX MeTaja Cy YCTaHOB/beHe Kao
nozipyyny opranu CpepuilHe ymIpaBe 3a Mepe I
IparoeHe MeTase.

1947

CpepuliHa ylpasa 3a Mepe I JparolieHe MeTaje
1947. ropuHe noctaje CaBe3HM ype[ 3a Mepe U Apa-
roLeHe MeTaJle.

1955

Ha mebynaponnoj kondepenunju y Ilapusy, 12.
okTo6pa 1955. ronnHe, mornucana je MehynapopHa
KOHBEHIIMja O yCTaHOB/bewy MelyHaponHe opra-
HM3alije 3a 3aKOHCKY MeTpoorujy, a Mehy mpixa-
BaMa OCHMBauMMa — NOTHUCHUIIMA 6uja je u DHP
Jyrocnasuja.

1956

3aKOHOM O CaBe3HMM OpraHuMa yIpaBe, IlOYe-
TKoM 1956. rogune, CaBesHU yper 3a Mepe U Ipa-
rOlleHe MeTaJle IIOCTao je YIIpaBa 3a Mepe U Jparo-
LIleHe MeTaJle.

1961

[IpBu 3aKkoH O MEPHUM jefVHUIIAMA ¥ MEPU/IN-
Ma y IOC/epaTHoj Jyrocnasuju gouet je y OHP Jy-
rocnaBuju 4. HoBeM6pa 1961. roguHe. 3aKOHOM je
npoIcana ynorpeba MepHux jemuania Mebyna-
poxHor crucrema jepuanna (SI) xoju je ympaso mo-
HeT Ha 11. [eHepaHO] KOH(epeHIUjI 3a TeroBe 1
Mepe (CGPM) un3 1960. rofuHe. YBefieHa je o6aBesa
KOHTPOJIe Mepa y jaBHOM caobpahajy.
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Hupexyuja 3a mepe u opazoyere memare

istry of Trade and Industry, the Department of Mea-
sures and Measuring Instruments was established.
It had its Measures Control Units in Belgrade and
Skopje, and could establish new Measures Control
Units in regional centres if necessary.

1928

On May 16, 1928, the National Assembly of the
Kingdom of Serbs, Croats and Slovenians enacted
the Law on Measures, Their Use in Public Trans-
portation and Their Supervision, the Law on the
Control of Fineness of Gold, Silver and Platinum
Products, and the Law on Central Administration
of Measures and Precious Metals, on Measures and
Precious Metal Control Units, and on the Control of
Barrels. Measures and Precious Metal Control Units
were established as regional units of the Central Ad-
ministration of Measures and Precious Metals.

1947

The Central Administration of measures and Pre-
cious Metals became the Federal Office of measures
and Precious Metals in 1947.

1955

At an International Conference held in Paris on
October 12, 1955, the International Convention es-
tablishing the International Organization of Legal
Metrology was signed, and among the founding
Member States - signatories was the FPR Yugosla-
via.

1956

By the Law on Federal Authorities, at the begin-
ning of 1956, the Federal Office of Measures and
Precious Metals became the Administration of
Measures and Precious Metals.

1961

The first Law on Units of Measurement and Mea-
suring Instruments in Yugoslavia was enacted in FPR
Yugoslavia on November 4, 1961. The Law prescribed
the use of the International System of Units (SI) ad-
opted at the 11th General Conference on Weights and
Measures (CGPM) in 1960. It introduced the manda-
tory control of measures in official use.



1966

IIpu 3akoH O KOHTpONMM NpeAMeTra Of Aparo-
LEHUX MeTajia JOHeT je 6. jyna 1966. roguHe u cTa-
BJbEH j€ Y HaJIJIEXXHOCT YIIPaBy 3a MEPE U parole-
He MeTarle.

1967

3aKOHOM O CaBe3HMM OpraHMMa yIpaBe U ca-
BE3HVM OpraHmusanujama, us Mmaja 1967. rogune,
JoTaflallllba YIIpaBa 3a Mepe U JIparoleHe MeTaje
IIOCTaje€ CaMOCTa/IHa CaBe3Ha OpraHmsaluja IOf
HasuBoM CaBe3HM 3aBOJI 32 MEpE U IParoleHe Me-
Tajle.

1976-1998

Y COP Jyrocnasuju cy 1976. rogune, a 3aTuM 1
1984. ropuHe MOHETV HOBU 3aKOHM O MEPHUM je-
AMHMIIaMa u Mepunuma, a 'y CP Jyrocnasuju, cy 2.
HoBeMOpa 1994. ronuHe, HOoHeTa fiBa 3aKOoHa: 3a-
KOH O MEPHMM jeJUMHMIIAMA ¥ MEepUINMa ¥ 3aKOH
0 KOHTPOJ/IM IIpefMeTa Off SparoleHux MeTana. 3a-
KOH O MEPDHUM jeMHMIIaMa U Mepuauma us 1994.
ycknmaheH je ca HoBuM omnykama 19. Tenepanmne
KOH}epeHIuje 3a TeroBe u Mepe n3 1991. roguue
0 yBobhemwy HOBUX IpefMeTaka SI ¥ BUXOBUM 03-
HakaMa. JIameHaMma u fonmyHaMa 3aKOHa O MEPHIM
jenuHuIIaMa 1 Mepunuma u3 1998. ropune ysopu ce
IOCTYTIaK aKpeUTOBamba 1abopaTopuja 3a mperier
PaJHIX eTajloHa, MepuIa 1 y3opaka pedepeHTHIX
MaTepujaa.

2001-2003

3a JIONMCHOT KaHAMTATa 3a 4IaHCTBO y EBpo-
mety (EUROMET) npumiben je CaBe3Hu 3aBof 3a
Mepe U gparoleHe Metaje 12. centem6pa 2001. ro-
pune. CaBe3HN 3aBOJ| 3a Mepe U AparoljeHe MeTase
MOTINCA0 je MeMopaHIyM O CIIOpasyjy U IOCTao
4JaH YApy)Kema eBPOICKMX CIYXOM 3a aHamm3y
(AEAO) npenmera of fparoleHnx MeTana 12. jyna
2002. roguHe. ApamxmaH o MebhycoO6HOM mpu3Ha-
Balby HAIIMOHATHMX €Ta/l0HA ¥ yBepema O eTaso-
HUPakby I MEPErbY KOja U3/1ajy HallMOHATHU METPO-
nomky nHCTUTYTH (MRA) mormucao je CaBesHnm
3aBOJl 3a Mepe M JparoleHe MeTase, Kao HaIMO-
HAJTHY METPOJIOUIKM VHCTUTYT Jp>KaBe YTaHuUIle
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Directorate of measures and precious metals

1966

The first Law on the Control of Precious Metal ar-
ticles was enacted on July 6, 1966, and put under the
responsibility of the Administration of Measures
and Precious Metals.

1967

By the Law on Federal Authorities and Federal
Organizations, in May 1967 past Administration of
Measures and Precious Metals became an indepen-
dent federal organization called the Federal Bureau
of Measures and Precious Metals.

1976-1998

In 1976 and then in 1984, in SFR Yugoslavia, new
Laws on Units of Measurement and Measuring In-
struments were enacted, and in FR Yugoslavia on
November 2, 1994 two new laws were enacted: the
Law on Units of Measurement and Measuring In-
struments and Law on the Control of Precious Met-
al Articles. The Law on Units of Measurement and
Measuring Instruments from 1994 was brought into
line with the resolution adopted at the 19th General
Conference on Weights and Measures (CGPM) in
1991 on the addition of multiples and submultiples
of units to the list of SI prefixes. By amendments to
the Law on Units of Measurement and Measuring
Instruments in 1998, the procedure was introduced
for the accreditation of laboratories for examination
of working standards, measuring instruments and
reference material samples.

2001-2003

The Federal Bureau of Measures and Precious
Metals was accepted as Corresponding Applicant
for membership in the European Collaboration in
Measurement Standards (EUROMET), on Septem-
ber 12, 2001. The Federal Bureau of Measures and
Precious Metals signed the Memorandum of Un-
derstanding and became a member of the Associa-
tion of European Assay Offices (AEAO), on June 12,
2002. Mutual Recognition Arrangement (MRA) of
national measurement standards and of calibration
and measurement certificates, issued by national
metrology institutes was signed by the Federal Bu-
reau of Measures and Precious Metals, as the NMI



MeTtapcke KOHBeHIje, 5. meeMbpa 2002. rofuHe.
Ynan EBpo-memurepanckor gopyma 3a 3aKOHCKY
metponorujy (EMLMF) CasesHu 3aBop 3a Mepe I
JparoleHe MeTajie mormucao je 16. janyapa 2003.
roguHe. Y fpxaBHOj 3ajegHuny Cp6bmja m IlpHa
Topa, 4. pebpyapa 2003. roguue, CaBe3HU 3aBOJ, 32
Mepe U fparoleHe MeTajie IocTaje 3aBOf, 3a Mepe I
IparoleHe MeTaje.

2005

Ynan EBpomera (EUROMET) noctao je 3aBop 3a
Mepe 1 fiparoneHe Merasne 25. maja 2005. rogune. Y
Ap>xaBHOj 3ajenHunyu Cpo6uja u Llpua Topa 22. ok-
T06pa 2005. rofyHe JOHET je 3aKOH O MeTPOJIOTHjH.

2006-2009

Y Peny6nuuu Cp6buju 3aBop 3a Mepe 1 fiparo-
LleHe MeTase of 5. jyHa 2006. rogyHe HacTaB/ba Ja
pazgy Kao 3aBof, 3a Mepe U [jparoleHe MeTane. 3a-
BOJ] 3a M€pE U A paroleHe MeTajie IoTImucao je Vsja-
Be 0 Mehyco6HOM moBepemy (DoMCs) 3a R 60 Mep-
He npeTBapade 1 R 76 HeayToMaTcke Bare 1 mocTao
y4ecHUK y ApaHXMaHY 0 Mehyco6HOM mpuxBaTamy
ucnuTUBama tuna MehyHaponse oprannsanmje 3a
3aKOHCKy MeTponorujy (MAA) 7. centem6pa 2006.
roguse. Ilornucusamwem IlpaBuna EBPAMET py.
y bepnuny 3aBom 3a mMepe m JparoneHe merane
10CTao je 4aH ocHuBay Espamera py. (EURAMET
e.V.), 11. janyapa 2007. roguHe. [Ilupekunja 3a Mmepe
u paroueHe mMeraje je 15. maja 2007. roguHe mpey-
3eJ1a IOCTI0Be 3aBOJia 3a Mepe U JparoleHe MeTare.
N3sjaBy o mehyco6HoM mosepewy (DoMC) 3a R 49
Bopmomepn 3a Mepeme xmajHe nnjahe Bozie u ToIIIE
BOJIe Kao y4ecHuK y MAA mornucana je Jupexiu-
ja 3a Mepe 1 fparoueHe Merane 7. HoBeMbpa 2007.
ropuHe. Cpbuja je 24. jyna 2008. rogyHe mocrasna
Ipupy>keHu WwiaH EBpolicke capajibe y 3aKOHCKO]
metponoruju (WELMEC).

2010
YcBojeH je HOBY 3aKOH O METPOJIOT M.
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Hupexyuja 3a mepe u opazoyere memare

of one of the Member States of Metre Convention,
on December 5, 2002. The Federal Bureau of Mea-
sures and Precious Metals signed the Memoran-
dum of Understanding and became a member of
the Euro-Mediterranean Legal Metrology Forum
(EMLMF), on January 16, 2003. In the State Union
of Serbia and Montenegro, on February 4, 2003, the
former Federal Bureau of Measures and Precious
Metals became the Bureau of Measures and Pre-
cious Metals.

2005

The Bureau of Measures and Precious Metals be-
came a Member of EUROMET on May 25, 2005. In
the State Union of Serbia and Montenegro, on Oc-
tober 22, 2005, the new Law on Metrology was en-
acted.

2006-2009

In the Republic of Serbia, the Bureau of Measures
and Precious Metals continues to work as the Bu-
reau of Measures and Precious Metals from June 5,
2006. The Bureau of Measures and Precious Metals
signed Declarations of Mutual Confidence (DoMCs)
for R 60 Load cells and R 76 Nonautomatic weigh-
ing instruments and became a participant of the
Mutual Acceptance Arrangement (MAA) on OIML
Type Evaluations, on September 7, 2006. By signing
the EURAMET e.V. Byelaws in Berlin on January 11,
2007, the Bureau of Measures and Precious Metals
became a member-founder of EURAMET eV. The
Directorate of Measures and Precious Metals took
over the responsibilities of the Bureau of Measures
and Precious Metals on May 15, 2007. The Direc-
torate of Measures and Precious Metals signed the
Declaration of Mutual Confidence (DoMC) for R 49
Water meters intended for the metering of cold po-
table water and hot water as a participant in MAA,
on November 7, 2007. Serbia became an Associate
Member of European Cooperation in Legal Metrol-

ogy
(WELMEC), on June 24, 2008.

2010
The new Law on Metrology was enacted.
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