HHCTUTYT 3A AKPEJJUTALINJA HA PEITYBJINKA CEBEPHA MAKE/JOHHNJA
INSTITUTE FOR ACCREDITATION OF THE REPUBLIC OF NORTH MACEDONIA

Ipuiior KOH cepTU(PUKATOT 32 AKPEAUTALMjAa HA
JJaboparopuja 3a kajauOpanuja
Annex to the Accreditation Certificate of
Calibration Laboratory
bp. JIK-020 / No. LC-020

Harym: 05.02.2025 I'o 3amenyBa npwitorot o 22.11.2023

Date: 05.02.2025 Replace the annex from  22.11.2023

1. AKPEIMTHUPAHO TEJIO JIOTPHUY Metpo.ioruja 100 Herornno
Accredited body LOTRIC Metrology DOO Negotino

2. JIOKAIIMJA/UU yia. Mapman Tuto 6p.274, 1440 Heroruno
Location/s str. Marshal Tito, no 4, 1440 Negotino

3. CTAHIAPJ MKC EN ISO/IEC 17025 : 2018
Standard MKC EN ISO/IEC 17025 : 2018

4. KPATOK OIINC HA OIICET'OT KanuOpauuja Ha 1UMeH3MOHAJIHH I'OJIEMUHH,
HA AKPEJIUTAINUJATA MEXaHUYKHU FOJIEeMUHH, TEMIIepaTypa u
TepMOQU3NYKHU CBOjCTBA

A short description of the Calibration of Dimensional quantities,
accreditation scope Mechanical quantities, Temperature and
thermophysical properties
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JAETAJIEH OIINC HA OIICEI'OT HA AKPEJIUTAILIUJA
Detailed description of the accreditation scope

Moxpauje (oq MAPCM nokymentor P 15) / Field (from the IARNM document R 15):
1. Jdumen3uoHanu rojemunu / Dimensional quantities
1.1. Jon:xuna / Length

Uokarmja Kaze ce u3BeayBa Kanubpanujara/ Location where calibration is performed::
Bo maboparopuja / in laboratory

Kamubpanucka
Peﬂe.H Ilpenmer H.a Mepen omncer MEpHa MOXKHOCT Mertona Ha kamubpaiyja 3abenenika
6poj KanuOpanuja M - Calibration S
. N easuring range Method of calibration Remark
No. | Subject of calibration measurement
capability (cmc)*
1 2 3 4 5 6
TlonBmwxHN Mepuna /
Calipers gauges
Ynarcrso MML10UO1 [Mpommpenara
TIoABMKHY KITYHECTH Internal instruction: MepHa
111 Mepuia / MML10UO01 Heoxpexnenoct (U)
Vernier calipers gauge VDI/VDE/DGQ 2618 uma pakrop Ha
part9.1 nokpHBame k = 2
Ymarcteo MML10UO02 L — uzmepena
TIoABIKHO MEPHJIO 32 Internal instruction: JIOJDKHHA
1.1.2 mrabounsa / 0 mm + 1000 mm | 7um+5.5x10-5 L MML10U02 /
Depth gauge VDI/VDE/ 2618 Expended
part 9.2 measurement
Vnarcteo MML10UO3  |uncertainty (U) has
TMoABMKHO MEPHITH 328 Internal instruction: a coverage factor
1.1.3 BHCHHA / MML10U03 k=2
Height gauge VDI/VDE/DGQ 2618 L — measured
part 9.3 length
Moapadgje (om MAPCM nokymentot P 15) / Field (from the IARNM document R 15):
2. dumen3zuoHaaHu rojemuHu / Dimensional quantities
2.1. Jomxuna / Length
Uokaruja kazae ce u3BeayBa kanubpanujara/ Location where calibration is performed::
Bo maboparopwuja / in laboratory
Kamubpanucka
Pez[e.H [Tpenver Ha MepeH oricer MEPHa MOKHOCT Mertona Ha xanubparuja 3abenemnrka
6poj kanubpanuja M . Calibration Method of calibrati R K
No. | Subject of calibration easuring range measurement ethod of cafibration emar
capability (cmc)*
1 2 3 4 5 6
Muxpomerpu /
Micrometers
0 VYnarcreo MML10U04 [Tpommpenara
aIBOPCIIHO MEPEHE BO
/ _ _Internal MepHa
1.1.4 /B TOUKH instruction:MML10UO4 | meonpenenoct (U)
External measurements
. - VDI/VDE/DGQ 2618 uma paktop Ha
in two points —
part 10.1 HOKpHBamwe K = 2
VYnarctso MML10UOS L — m3mepena
Muxkpomerap 3a Internal JIOJDKMHA
1.1.5 | nnabounncko Mepeme / | 0 mm =500 mm | 2 um + 5x10°6L instruction:MML10U05 /
Depth micrometer VDI/VDE/DGQ 2618 Expended
part 10.5 measurement
MuKpoMeTap co MepeH VYnarcto MML10UO6  [uncertainty (U) has
) / Internal a coverage factor
116 | e e with dial instruction:MML10U06 k=2
indicator VDI/VDE/DGQ 2618 part
10.3 L — measured
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aj Ynarcreo MML10U07 length
MepeH caat co MoJIyru 3 Internal
1.17 Ig\j‘gf"gﬁ";“z “fﬁgg{e’:tg )| 0mm = 1000mm | 3.5 um+8x10°L | instruction:MML10U07
gauges {q VDI/VDE/DGQ 2618 part
for external measurement| 121
VYnarcreo MML10UOS
MepeH caar 3a Internal
118 dgﬁf}‘é?:;?fcﬁegffgfng | Omm+100mm | 1.5pm+1.2x10L | instruction:MML10U08
VDI/VDE/DGQ 2618
measurements
part 11.1
MepeH caar co YnarcrBo MML10U09
OTHpa‘IKO MEPHO Internal
119 | PO e | omm=2mm | 4umrix10°L | instruction:MML10U09
f Iever“y;j“e; P VDI/VDE/DGQ 2618
gaug part 11.3
VYnarcreo MMLI10U10
Mepwuio Ha jabounHa Internal
1.1.10 Ha THEBMATHLH / 0 mm +25mm 0.03 mm instruction:MML10U10
Tire depth gauges VDI/VDE/DGQ 2618
part 9.2
Moxpauje (oq MAPCM mokymentor P 15) / Field (from the IARNM document R 15):
1.1. Jumen3uoHayHu roinemunu / Dimensional quantities
1.5. AroJ/ Angle
Uokaruja Kaje ce u3BeayBa KanuOpanujara/ Location where calibration is performed::
Bo maboparopwuja / in laboratory
Kammu6panmcka
Pene_H Tpeaver Ha MepeH oricer MEpHa MOXKHOCT Mertona Ha KamuoOpaiuja 3abenemnka
6poj KanuoOpanuja - Calibration Lo
. N Measuring range Method of calibration Remark
No. | Subject of calibration measurement
capability (cmc)*
1 2 3 4 5 6
Kanubpanuja Hamepuia 3a Tpownpenara
Mepeme Ha aroJ - arJioMepu MePHa
criopen MML10U87, p
COMIACHO CO Heoapenenoct (U)
WHcpymenu 3a Mepeme nma Gaktop Ha
VDI/VDE/DGQ 2618 _
Ha aroya art 7.2:2008-07 mokpuBame K = 2
151 / 0° + 360° 0,1° P ’ / /
Protractors S Expended
Calibration protractors by the
measurement

instruction MML10U87
according to the
VDI/VDE/DGQ 2618

uncertainty has a
coverage factor

221

instruments

100 mg + 1000 mg

0.01 mg +0.02 mg

part 7.2:2008-07 k=2
[Tonpayje (ox UAPCM mokymenrot P 15) / Field (from the IARNM document R 15):
2. Mexannuku rojiemunu / Mechanical quantities
2.2. Maca / Mass
Uokarnuja Kaje ce u3BeayBa KanuOpanujara/ Location where calibration is performed::
Ha tepen / on-site
Kanu6panucka
Pe;le.]-[ Hpenver Ha MepeH oricer MEpHa MOMHOCT Mertona Ha xanmubpariuja 3abenemka
6poj Kanubparuja . Calibration S
. N Measuring range Method of calibration Remark
No. | Subject of calibration measurement
capability (cmc)*
1 2 3 4 5 6
HeaBTOMaT_CKI/I Baru 1mg =100 mg [0.005 mg + 0.01 mg Kamubpanuja Ha IIpommpenara
Non-automatic weighing HEaBTOMATCKH Baru Cope/| MepHa

ynarcrsoro MML10U11
Calibration of non-

rHeoapeneHoct (U)
nMa GakTop Ha
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. ) automatic weighing MoKpuBame K = 2
19+10g 0.02 mg +0.04 mg instruments by the Bpennocra Ha
instruction MML10U11 MepHara
HEOAPEIECHOT
CornacHo Ha /in compliance 3aBUCH OJ1
200g+500g | 0.27mg=+1.0mg with KapEKTEPUCTHKHUTE
EURAMET/cg.18/V.4“ |Ha Barara BO TE€K Ha
500 g + 5000 g 1mg + 40 mg Guidel_ines on the KaynOpanuja u
Calibration HEMOXeE J1a ouze
) . of Non-Automatic Weighing|momaina ox MepHata
Skg+10kg 0.049+01g Instruments HEOAPENeHOCT Ha
pedepentHuTe
10 kg +50 kg 0.1g+35¢9 TETOBH
/

Expended
measurement
60 kg +600 kg 9g+90g uncertainty has a
coverage factor

k=2

Measurement
uncertainty depends
on the
characteristics of the
weighing
instruments during
the calibration and
can not be lower

then the

measurements
uncertainty of the
reference weights

109 +200¢g 0.04 mg +0.27 mg

50 kg +60 kg 35g+9¢

Moapayje (o MAPCM nokxymentot P 15) / Field (from the IARNM document R 15):
2. Mexannuku rojsemunu / Mechanical quantities
2.2. Maca / Mass
Uokaruja Kaje ce u3BeayBa KanuOpanujara/ Location where calibration is performed::
Bo maboparopwuja / in laboratory
Kanubpanucka
PCHC.H Tpeaver Ha Mepen oricer MEpHa MOXKHOCT Mertona Ha KamuoOpaija 3abenemnika
6poj Kanubparnuja . Calibration Lo
. N Measuring range Method of calibration Remark
No. | Subject of calibration measurement
capability (cmc)*
1 2 3 4 5 6
[Ipommpenara
221 10kg 160 mg KanuGpanuja Ha TeroBu MvepHa
Heoapeneroct (U)
CIopes ynaTcTBo
MML10U12 uma (I)aKTOE Ha
Terosi ox M1 kraca / Calibration of weights by the noxp"Ba/H’e =2
222 Weights of M1 class 20 kg 300 mg instruction MML10U12 Expended
CoracHo Ha / in compliance measqrement
with uncertainty has a
993 50 kg 800 mg OIML R111-1 coverliig:ezfactor

Moxpauje (o MAPCM nokymentor P 15) / Field (from the IARNM document R 15):
2. Mexanuuku ronemunn / Mechanical quantities
2.3. IlpuTHcok u BakyyM / Pressure and vacuum

UToxamuja Kaje ce u3BeayBa kaauOpanujara/ Location where calibration is performed::
Bo saboparopuja u Ha TepeH / in laboratory and on-site

W3 nanue/lssue 3
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Kammbpanucka
Penen IIpenmer Ha MEpHA MOKHOCT .
6poj N Mepe%l orcer Calibration Mertona Ha Kang(ipa_unja 3abenenka
- R Measuring range Method of calibration Remark
No. | Subject of calibration measurement
capability (cmc)*
1 2 3 4 5 6
IIpommupenara
231 -0.9 bar + 3 bar 3 mbar Kanmbpanuja Ha Mepaun Ha Heoﬂpﬁg ::m )
IIPUTUCOK CIIOPEN wma dbaiTop Ha
ynarcrsoro MML10U13 _
MexaHUYKH 1 S MOKpHBame K = 2
Calibration of pressure
€JIEKTPOMEXaHUYKHU - - Menuym 3a Mmepeme
gauges by the instruction
Mepadu Ha IIPUUCOK MML10U13 Ha IIPUTUCOK € a30T
232 / 0 bar + 25 bar 3 mbar /
Mechanical and . . Expended
- CornacHo Ha/in compliance
electromechanical with measurement
pressure gauges EURAMET Calibration | Unerainty has
Guide No. 17 Version 4.1 g
233 0 bar + 100 bar 120 mbar (09/2022) Pressure medium is
the nitrogen

Moxpauje (oq MAPCM mokymentor P 15) / Field (from the IARNM document R 15):
2. Mexanmukn ronemunu / Mechanical quantities
2.6. Moment / Torque

Uokanuja kanae ce u3BeayBa kanubpanujara/ Location where calibration is performed::
Bo maboparopwuja / in laboratory

Kamubpanucka
Pez[e.H [Tpenver Ha MepeH oricer MEPHa MOKHOCT Mertona Ha xanmubparyja 3abenemka
0poj Kanubparuja - Calibration Lo
. Lo Measuring range Method of calibration Remark
No. | Subject of calibration measurement
capability (cmc)*
1 2 3 4 5 6
2.6.1 0.2Nm =2 Nm 5.60%
Kannbpanuja Ha MOMEHT Hpo;nelzg; e;aTa
KIIy4€BH CIIOPE]] YIIATCTBOTO
. . MML10U70 Heoapeneroct (U)
2.6.2 2 Nm + 10 Nm 0.55% uMa GpaKTop Ha
MOMEHT KITy4eBH COTJIACHO €O NIOKpHUBAKC k=2
S MKC EN 1SO 6789-2:2017 P
/
Torque Wrenches / keys I Expended
] Calibration of torque keys by
263 4 Nm+200 Nm 0.55% the instruction MML10U70 | _Measurement
according to uncertainty has a
g . coverage factor
MKC EN ISO 6789-2:2017 k=92
264 25 Nm + 1100 Nm 0.55%

Moxpauje (o MAPCM nokymentor P 15) / Field (from the IARNM document R 15):
3. Temmeparypa, BaaxHocT H TepMopu3niku cBojcrBa / Temperature, humidity and thermophysical properties

3.1. Temnepatypa / Temperature

Uoxamuja Kaje ce u3BeayBa kaauOpanujara/ Location where calibration is performed::
Vo laboratorija i na teren / In laboratory and on-site

KanuOparucka

Peﬂe.H Hpenver Ha MepeH oricer MEpHa MOAKHOCT Mertona Ha xanmubpaiuja 3abenemka

6poj KanuOpanuja - Calibration Lo

. Lo Measuring range Method of calibration Remark
No. | Subject of calibration measurement
capability (cmc)*

nu /Issue 3 OB 05-32
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1 2 3 4 5 6
IIpomupenara
MepHa
311 -35°C +50 °C 0.30°C neoapeaeHoct (U)
Kammbpanuja Ha TepMOMETPH nma paxrop Ea
nmokpuBame K = 2
CO TUPEKTHO OTUUTYBAKE CO .
Kanubpanuja na
KOPUCTCH-C Ha
TEPMOMETPH CO
KOMITapaTUBHA MeToJ1a (BO
MOKaxxyBa4 3a
312 50°C + 100 °C 0.40°C 6110k KanubpaTop) cropen Meperbe Ha
TepmomeTpu co YHarcsoTo MML10U14 TEMIICpaTypa Ha
. p 00 P are | Calibration of thermometers 0;)3 P
JMPEKTHO OTTUTYBAH, with direct reading by using BO3yX
Thermometers with - : /
- - the method of comparison (in
direct reading - Expended
dry block) according to the t
3.13 100°C + 200 °C 0.55°C instruction MML10U14 measuremen
. . uncertainty has a
Cormacho co / in compliance £
with coverkage actor
EURAMET cg- 8v.3.1 k=2
(02/2020) Calibration of
termometers with
3.14 200°C +300 °C 0.75°C indicators for
temperature
measurements in air
-50°C+0°C 0.7°C EBanyanuja Ha kinMa
TemnepaTypHO
KOMOpH CIIOpe]l yIIaTCTBOTO
KOHTPOJIMPAHU KOMOPU
o = EM © o MML10U17
(crepunusaropu, 0°C+50°C 0.5°C
cymapu, TEpMOCaTCKH Bo cornacuoct co
yiiapH, EURAMET ¢g-20 v.5.0
KOMOpHU U MPOCTOpUH, U 50°C + 100 °C 1.2°C DKD-R 5-7
315 bprwxunepn) / Mepen MeauyM -
o / 100°C = 150 °C 1.8°C Evaluation of the climatic BO3AYX
Temperature controlled i : .
chambers (sterilizers, Ins(t::]jcrglc))ﬁrsl‘\/:ls\/lbgltgs 17
drying ovens, thermostat| 150°C + 200 °C 2.5°C .
chambers and rooms According to
refrigerators) ' EURAMET cg-20 v.5.0
g 200°C + 250 °C 3.5°C DKD-R 5-7
-50°C+0°C 0.7°C EBanyanuja Ha kiauMa
KOMOpH CIIOpe]] yaTCTBOTO
TemnepaTypHo Bo cornachaoct co
KOHTPOJHMPAaHU KOMOPH EURAMET cg-20 v.5.0
pucmonHetH co tearnocr | 20°C +100°C 1.2°C DKD-R 5-7 MepeH MEYM -
3.1.6 (6am) / P o f y
/ 100°C + 150 °C 1.8°C Evaluation of the climatic A
Temperature controlled chambers is by the
liquid baths om . R o Instruction MML10U17
150°C + 200 °C 2.5°C According to
EURAMET cg-20 v.5.0
200°C + 250 °C 3.5°C DKD-R 5-7

[Tonpayje (ox UAPCM nokymenrot P 15) / Field (from the IARNM document R 15):
3. Temmepartypa, B1a:xkHOCT U TepModu3niuku cBojcrsa / Temperature, humidity and thermophysical properties
3.2. PeraTuBHa BiaxxHocT / Relative humidity

Uokarnuja Kaje ce u3BeayBa KanuOpanujara/ Location where calibration is performed::
\Vo laboratorija / In laboratory

Kammu6panmcka

Peney Tpenver Ha Mepen oncer MEPHa MOKHOCT Mertona Ha kKanubpanuja 3alenemka

6poj Kanubparuja - Calibration Lo

. S0 Measuring range Method of calibration Remark
No. | Subject of calibration measurement
capability (cmc)*
1 2 3 4 5 6

U3 nanue/lssue 3 OB 05-32
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3.21

3.2.2

3.23

33% (MgCly)

2.5%

Mepauu Ha penaTuBHa
BjIara CO TUPEKTHO
OTYUTYBalk€ BO
TEMIIEPATYPEH OIICET O
20°C no 30°C
/
Hygrometers with direct
reading in temperature

59% (NaCl)

3.0%

range from 20°C to 30°C

75% (K2SO4)

3.5%

Kammbpanuja Ha Mepadu 3a
peTaTHBHA BiIara co
JIUPEKTHO OTYHUTYBAmE CO
KOPUCTEHE Ha
KOoMITapaTHBHA MeToaa ( BO
Cajl Co COJIM PacTBOPJIMBH BO
BOJIa) CIIOpE]] YIIaTCTBOTO
MML10U15

Calibration of Hygrometers
with direct reading by using
the method of comparison (in
vessel with salt solutions)
according to the
instruction MML10U15

coriacHo co / in compliance
with
EUROMET Workshop P758
i Guide 103-NPL

environment created

IIpomupenara
MepHa
Heoapenenoct (U)
uma akrop Ha
MOKpHBame K = 2
Kommnaparusna
KanuOpanuja Ha
BJIATOMEPHU CO
pedepenTeH
BJIaroM€p BO
cpenuHa KpeupaHa
CO con
/
Expended
measurement
uncertainty has a
coverage factor
k=2
Comparative
calibration of
hygrometers with
referential
hygrometer in

by salts

Moxpauje (oq MAPCM mokymentor P 15) / Field (from the IARNM document R 15):
3. Temmepatypa, BJaXHOCT i TepMopu3uuku cBojcTBa / Temperature, humidity and thermophysical properties
3.2. PeraTusHa BiaxxHocT / Relative humidity

Uokaruja kazae ce u3BeayBa kanubpanujara/ Location where calibration is performed::
Ha tepen / on-site

Kammu6panmcka
PCHC.H Tpenver Ha MepeH oricer MEpHa MOMXHOCT Mertona Ha xanubparuja 3abenemka
0poj Kanubparuja - Calibration Lo
. Lo Measuring range Method of calibration Remark
No. | Subject of calibration measurement
capability (cmc)*
1 2 3 4 5 6
IIpommpenara
MEpHa
Kannbpanuja Ha mepaun 3a Hi:ﬁf?ﬁ"::;?l{(g)
3.21 33% (MgC|3) 3.5% peiaTuBHA BJIara Co OKPUBatbe k=2
JHUPEKTHO OTYUTYBAHE CO
Komnaparusna
KOPHUCTEH-E Ha .
KanuOparija Ha
KoMIlapaTUBHa METOJ1a ( BO
BJIATOMEPH CO
cag Co COJIM pacTBOPJIMBU BO
Mepauu Ha penaTUBHA pedepenTeH
BOJIa) CIIOpE] yIaTCTBOTO
BJIara CO TUPEKTHO MML10U15 BJIaroMep BO
OTUUTYBAE BO CpelMHa KpeupaHa
TEMIIEPATYPEH OIICEr O . . CO COJIN
322 20°C 10 30°C 59% (NaCl) 4.0% Calibration of Hygrometers /
) with direct reading by using Expended
- the method of comparison (in
Hygrometers with direct - : measurement
S vessel with salt solutions) -
reading in temperature . h uncertainty has a
range from 20°C to 30°C . accc_)rdlng to the coverage factor
instruction MML10U15 k=2
. . Comparative
coryiacHo co / in compliance librati f
with A calibration of )
323 75% (K2S0a) 5.0% EUROMET Workshop P75g| MY9rometers wit

i Guide 103-NPL

referential
hygrometer in
environment created
by salts
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Knuma xomopu (komopu
€O KOHTPOJIMPaHa
TeMIleparypa u
penaTuBHA BIaXXHOCT)
3.24 /

Climatic chambers
(chambers with
controlled temperature
and relative humidity)

10% + 90%
(10°C + 60°C)

2.5%

EBanyamuja Ha KJIia KOMOpH
compeJ] ynaTcTBOTO
MML10U17
Bo cormacHoct co
EURAMET cg-20 v.5.0
DKD-R 5-7
/

Evaluation of the climatic
chambers is by the
Instruction MML10U17
According to
EURAMET cg-20 v.5.0

DKD-R 5-7

Mepen MenuyM -
BO3YX

*Kamubpayuonama mepna moodicnocm (CMC) 6o Konona 4 e npemcmasena Kako NpOUWUPEHA MepHa
HeoodpedeHocm co (hakmop Ha noxkpusarse k=2, npu wmo unmepsaiom Ha 00eepba e npubaudxcrno 95%.
Calibration and measurement capability (CMC) in Column 4 is expressed as expanded measurement
uncertainty with coverage factor k=2, such that the coverage probability corresponds to approximately 95 %.

M-p Huko bepbepy

Jupexrop
Director
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