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1. INTRODUCTION AND PURPOSE

Recently, the only accredited calibration laboratory in Bosnia and Herzegovina capable of
calibrating standards used by fuel dispenser verification laboratories was closed. As a
consequence, these laboratories are forced to get the traceability abroad, what is expensive and
logistically demanding.

IMBIH laboratory for volume and flow has published CMC for gravimetric method up to 50 L but the
range is too small and the method is not the best method for this type of work. In the same time,
the laboratory has the adequate standards, trained personnel and documented procedures for
volumetric method, i.e. the method is part of the QMS system for more than 10 years. The
laboratory never confirmed the competence for the volumetric method because the mentioned
accredited laboratory was able to cover all the needs in the country. In the past decade IMBIH
laboratory performed few calibrations for the clients which are not in accreditation system.

In this moment, the Hybrid Comparison (HC) was considered as the most appropriate to confirm
the competence for volumetric method since the key and supplementary comparisons usually last
guite long and the bilateral intercomparisons, according to reference documents [1], could be
organized only as the subsequent comparisons to already performed key or regional
intercomparisons.

The purpose of this HC is to provide supporting evidence for the IMBIH Calibration and
Measurement Capabilities (CMC) for the volumetric method through the comparison of
measurement results between IMBIH Bosnia and Herzegovina (Applicant NMI) and DMDM
Republic of Serbia (Issuing NMI) as the competent NMI with extensive experience and published
CMC for volumetric method.

The participants are:

Applicant NMI | IMBIH — Institute of Metrology of Bosnia and Herzegovina
Contact: Ernad Borovac (ernad.borovac@met.gov.ba)
Head of the Laboratory for Volume and Flow

Branilaca Sarajeva 25
71000 Sarajevo
Bosnia and Herzegovina

Issuing NMI DMDM - Directorate of Measures and Precious Metals
Contact: Ljiljana Micic¢, (ljmicic@dmdm.rs)

Metrologist — Coordinator for volume and flow

Mike Alasa 14

11000 Belgrade

Republic of Serbia

Third Party EURAMET TC-Flow

TC-F Chair: Erik Smits

HC was performed in accordance to APMP guideline for using Hybrid Comparisons as CMC
evidences — Transfer Standard provided by applicant with stability check (Figure A2) [2], like it is
shown at the following scheme.


mailto:ernad.borovac@met.gov.ba
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17. Check and confirm the HC report
TC Chair
(acts as the Third party) 18. Ask TC members for review

19. Approve and upload the HC
7 report to open access area of
APMP TC website

1. Request HC

2. Agree to take part in HC

Applicant NMI < Issuing NMI
7. Send the artefact =
5. Perform calibration 10. Send back the artefact : 8. Perform calibration
11. Perform calibration <
15. Analyze data and draft HC report 14. Send calibration certificate
Hybrid Comparison Time Schedule:
No ACTIVITY DATE
1 [Applicant NMI (IMBIH) send Request for HC 24.11.2025
2 |Issuing NMI (DMDM) agree to take a part in HC 01.12.2025
IMBIH submit Application form for HC to TC-F Chair 04.12.2025
TC-F Chair approve running the HC, assign a unique
4 identifier and send the note to IMBIH 15.01.2026
IMBIH perform the calibration
5 (volumetric and gravimetric for stability check) 21.01.2026
6 [IMBIH send the calibration results to TC-F Chair 26.01.2026
7 |IMBIH send the TS to DMDM 27.01.2026
8 |DMDM perform the calibration (volumetric) 02.02.2026
9 |DMDM send the calibration results to TC-F Chair 13.02.2026
10 |DMDM send the TS to IMBIH 13.02.2026

11 |[IMBIH perform the calibration (gravimetric for stability check) ]18.02.2026

12 [IMBIH send the calibration results to TC-F Chair 18.02.2026.

13 |TC-F Chair send note to DMDM to send the results to IMBIH [19.02.2026

14 |DMDM send calibration results to IMBIH 19.02.2026
15 |[IMBIH analyse results and draft the Report 20.02.2026
16 |IMBIH submit the Report to TC-F Chair 23.02.2026
17 |TC-F Chair check and confirm the Report 24.02.2026
18 |TC-F Chair ask TC members for review 25.02.2026

19 |TC-F Chair approve and upload the Report to TC-F website  |30.03.2026

All the measurements results reported by the participating laboratories are given in Annexes A and B.



2. TRANSFER STANDARD

The Transfer Standard (TS) package consists of 50 L neck type proving tank with sight glass and
gauge scale and thermometer for measuring water temperature. The main characteristics are:

Nominal volume: 50 L

Manufacturer: Justur (Slovakia)

Model / Serial number: ON-50/120192/1

Scale resolution: 0.05% (4.25 mm /25 mL)

Coefficient of thermal expansion: 5.18E-5 1/°C
Total time of Draining / Dripping: 60 / 30 seconds

Long term stability: unknown

Thermometer: TESTO, resolution (0.001°C)

TS package is provided by IMBIH. The long-term stability of the proving tank is unknown since
there is only one calibration certificate (SMU - 2012). The short-term stability check was performed
by IMBIH (gravimetric calibration) before and after the transport to and from DMDM.

Calibration certificate for thermometer is provided and the long term stability is considered negligible.

Calibration setups in the laboratories are displayed in the following pictures

3. TRANSPORT

The TS is transported to and from DMDM by the IMBIH car, without problems and visible damages.

4. CALIBRATION PROCEDURE

The laboratories performed their standard (routine) calibration procedures for volumetric method.
The formula used for volume calculation is [3]:

Vi = NVo[1 — yrs(tors — trs) + B(tscm — trs) + Vscm (t — tscm)] + AV (1)



The delivered volume at the reference temperature 20°C is determined using 5 repeated
measurements.

Due to poor installation and quality of the bottom valve, it was necessary to close and immediately
open it after 15 seconds of the dripping time.

The requirements for water temperature(s) and ambient conditions in the laboratory are:

e Humidity: higher than 50 %,
Ambient temperature: 17°C to 23°C,

o Water temperature: has to be near the ambient temperature and shell not change more than
0.5°C during the calibration.

5. REPORTING MEASUREMENT RESULTS

The participants were obliged to provide:

o Calibration certificates,

o Description of the measurement equipment and environmental conditions records during
calibration,

e Short description of calibration method and photos of the calibration setup.

The template (excel file) for reporting was provided. The detailed measurement results reported by
the participants are given in Annexes A and B.

Measurement equipment

Equipment NMI Manufacturer Type Range Resolution

IMBIH JUSTUR Overflow pipette 50 L -
Volume Standard .

DMDM Brenner Overflow pipette 50 L -
Thermometer IMBIH TESTO 735-2 (0 -200) °C 0.001 K
Water - TS DMDM TESTO 735-2 (0 - 200) °C 0.001 K
Thermometer IMBIH AHLBORN | FNA30L0250T | (5 -50) °C 0.01 K
Water - Standard | pppm FLUKE 1528-R (~189 - 960) °C 0.001 K
Thermometer IMBIH AHLBORN FHAD 46-41 (=20 - 80) °C 0.01K
Air DMDM TESTO 176 P1 (=20 -70) °C 0.1K

IMBIH AHLBORN FD A612SA | (700 - 1050) mbar 0.1 mbar
Barometer

DMDM SETRA 370 (800 - 1100) mbar| 0.01 mbar

IMBIH AHLBORN FHAD 46-41 (0 -100) %RH 0.1 %RH
Hygrometer

DMDM TESTO 176-P1 (0 - 100) %RH 0.001 %RH
Water temperature(s) and ambient conditions

Standard—Water| TS—-Water Air

Institute Templerature Tempoerature Temperature Pressure Humidity

O (°C) (°C) (mbar) (%)
IMBIH 16.25 16.40 17.45 948.70 57.00
DMDM 16.55 16.58 17.40 1003.44 48.97




6. EVALUATION OF MEASUREMENT DATA

The comparison evaluation is based on the reported measurement results from IMBIH and DMDM,
where DMDM results are considered as Hybrid Comparison Reference Values (HCRV).

The normalized deviation from reference value [4], i.e. the "En" score [5] is used for assessment of
IMBIH performance in this HC.

_ ldiupinl

E =77 2
NiMBIH U(dimzin) (2

where:
diyein - IMBIH Degree of Equivalence (DoE),
U(d;upin) - Expanded uncertainty of IMBIH DoE

The IMBIH Degree of Equivalence:

dimBIH = XiMBIH — XHCRV €)
where:

Ximpig - IMBIH result

xycry - Hybrid Comparison Reference Value (DMDM result)

The expanded uncertainty of IMBIH Degree of Equivalence:

U(dimpin) = 2\/ Ufypiy + Uficry + Udr (4)

where:

u?yp - IMBIH standard measurement uncertainty
u¥cry - HCRV standard measurement uncertainty
u?, - Stability of Transfer Standard

For the purpose of stability check, IMBIH performed the gravimetric calibration of the TS before
and after DMDM calibration, what is supported by IMBIH CMC. As mentioned before, the long term
stability of the TS is not documented.

The standard uncertainty of TS stability is:

AV 5)
Ugy = ——=
ST 2\/§
where:
AV - Volume difference between two gravimetric calibrations
The Applicant NMI, i.e. IMBIH is considered successful if En < 1.
7. RESULTS OF HYBRID COMPARISON
The following table contains the results of the HC
Institute Volume Vi Uncertainty Ui UgT dIMBIH U(dIMBIH) En
(mL) (mL) (mL) (mL) (mL) Score
IMBIH-g1®© 50017.08 10.00 - - - -
IMBIH 50013.99 15.31 0.79® 5.63 21.49 0.26
DMDM 50019.62 15.00 — — — -
IMBIH-g2®© 50019.80 10.00 - - - -

@ Gravimetric calibration (TS stability check)
®) \Volume difference between two gravimetric calibrations is small (AV = 2.72 mL) and the contribution
to uncertainty is almost negligible.



The results of the HC are displayed at the following graph
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8. CONCLUSIONS

The obtained En score satisfies the acceptance criterion (En < 1), thereby demonstrating the
competence of IMBIH for the calibration of volumetric vessels using the volumetric method.
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Annex A

IMBIH Results



BOSNA | HERCEGOVINA BOCHA U XEPLETOBUHA
INSTITUT ZA MJERITELJSTVO UHCTUTYT 3A METPOIIOTUJY
BOSNE | HERCEGOVINE BOCHE U XEPLUETOBUHE

BOSNIA AND HERZEGOVINA
INSTITUTE OF METROLOGY
OF BOSNIA AND HERZEGOVINA

CERTIFIKAT O KALIBRACIJI
CALIBRATION CERTIFICATE

Kalibraciona oznaka:

Calibration mark: LV-INT-002/26

Kalibracija je izvrSena u skladu sa zahtjevima medunarodnog standarda BAS EN ISO/IEC 17025 — Opsti zahtjevi za kompetentnost
ispitnih i kalibracionih laboratorija. Institut za mjeriteljstvo Bosne i Hercegovine (IMBIH) je punopravni élan Evropske asocijacije
nacionalnih mjeriteljskih instituta — EURAMET, u okviru koje se provode eksterni auditi implementiranog sistema upravijanja
kvalitetom.

The calibration was performed in full compliance with the International standard BAS EN ISO/IEC 17025 — General requirements for
the competence of testing and calibration laboratorie. The Institute of Metrology of Bosnia and Herzegovina (IMBIH) is full member
of European Association of National Metrology Institutes — EURAMET, where external audits (Peer Reviews) are conducted to
asses the implemented quality management system.

Predmet kalibracije ETALONSKA MJERNA POSUDA / STANDARD TEST MEASURE
Calibration Item 50 L

Proizvodac JUSTUR

Manufacturer

Tip / Serijski broj: ON-50

Type / Serial Number: s/n: 120192/1

Klijent: EURAMET Project 1788
Customer: Hybrid Comparison

Broj dokumenta: 06.3-46-9-1104-8/25
Document Number:

Ukupan broj stranica: 3

Total number of pages:

Datum prijema: Period kalibracije:
Date of receipt: Period of calibration: 21.01.2026.

Certif katom o kalibraciji dokazuje se sljedivost prema dliavnim etafonima sa ostvarenom sljedivoéc':u do primarne realizacije mjemih
kalibracije odnose se samo na navedeni predmet i datum kalibracije. Ovaj certifikat o kalibraciji je dozvoljeno umnoiavatn samo u
cjelini. U sluc¢aju spora u tumacenju teksta mjerodavan je tekst na jednom od tri sluzbena jezika u BiH.

The calibration certificate documents the traceability to the National standards traceable to the pr/mary realization of measurement
units in the International Systems of Units (Sl). The calibration certificate is not valid withou
calibration results refer only to the calibrated item and date of calibration. This calibration certificate
complete document. In the event of a dispute in the interpretation of the text, the vers:on writtén rri »tmé’
of BiH is considered valid. o WE *

Uradio: Odobrio:
Performed by: Approved by:
A nﬁ é{ ovOUe i
Arif Balta Ern Borovac
Branilaca Sarajeva 25, 71000 Sarajevo ‘:1?_5‘1” v =

Q +38733568901 B +38733568909 s e
@ www.metgov.ba s info@met.gov.ba
ID BROJ: 4201178930001

F-082, izdanje 1, 2023.



INSTITUTE OF METROLOGY OF BOSNIA AND HERZEGOVINA

INSTITUT ZA MJERITELJSTVO BOSNE | HERCEGOVINE / UHCTUTYT 3A METPONOIUJY BOCHE U XEPLUEFOBUHE / %

LV-INT-002/26

1. OPIS PREDMETA KALIBRACIJE /| DESCRIPTION OF CALIBRATED ITEM

Osnovne karakteristike / Basic Characteristics

- Nazivna zapremina posude / Nominal Capacity of SCM:

— Serijski broj / Serial Number:
— Referentna temperatura / Referent Temperature:
— Materijal posude / Material:

50L

120192/1

20°C

Nehrdajuci celik 204

- Koeficijent toplotnog sirenja / Coeffcient of Thermal Expansion: 5.18E-05 1/°C
- Vrijeme praZnjenja i okapavanja / Emptying and Dripping Time: 60s 30s
- Tip posude (kalibracije) / Type of Vessel (Calibration): EX

— Maksimalno dozvoljena greska / Maximum Permissible Error: -

2 METODA KALIBRACIJE /| CALIBRATION METHOD

Kalibracija je provedena volumetrijskom metodom u skladu sa internom procedurom LV-P.03 koja je uskladena sa
EURAMET cg-21: "Guidelines on the Calibration of Standard Capacity Measures using Volumetric Method".
Calibration is performed by volumetric method in accordance to internal procedure LV-P.03 that is agreed with
EURAMET cg-21: "Guidelines on the Calibration of Standard Capacity Measures using Volumetric Method".

Podaci o kalibraciji / Calibration Conditions

— Nazivna zapremina Etalona / Nominal Volume of Standard: 50L

— Broj punjenja posude / Number of SCM fillings: 1

— Vrsta tegnosti/ Type of Liquid: Obicna voda

— Temperatura te¢nosti etalona / Temperature of Liquid - Standard: (16.1 - 16.4) °C

— Temperatura teé¢nosti posude / Temperature of Liquid - SCM: (16.3-16.5) °C

— Temperatura okoline / Ambient Temperature: (17.4-17.5)°C

- Ambijentalni pritisak / Ambient Pressure: (948 — 949.4) mbar

— Relativna vlaZnost zraka / Relative Humidity of Air: (63.6 -60.4) %

Lokacija kalibracije / Calibration performed : Laboratorija za volumen - Dolina 6

3. SLUEDIVOST /| TRACEBILITY
Etaloni i mjerna oprema / Standards and Measuring Equipment

Etalonska posuda ) . ) ]
Standard JUSTUR - Prelivna pipeta; Cert.: IMBIH br. LV-026/25

Termometar-etalon

Ahlborn, Aimemo 2890-9/FD A612SA; Cert.: IMBIH br.LT-056/25
Thermometer-stand.

Termometar-posuda .4 AG. Testo 736-2/0614 0235; Cert.: IMBIH br.LT-058/25
Thermometer-SCM

Termometar-zrak
Thermometer-air
Mjerilo pritiska
Pressure gauge

Mijerilo vlaZnosti
Hygrometer:

Ahlborn, Aimemo 2890-9/FHAD 46-41; Cert.: IMBIH br.LT-059-060/25

Ahlborn, Almemo 2890-9/FD A612SA; Cert.: IMBIH br.LM-P-038/25

Ahlborn, Almemo 2890-9/FHAD 46-41; Cert.: IMBIH br.LT-059-060/25

Laboratorija za volumen i protok / Labaratory for volume and fiow
Branilaca Sarajgva 25, 71000 Sarajevo, BiH, & +387 33568912 ({f@ +387 33 568 900 K



INSTITUT ZA MJERITELJSTVO BOSNE | HERCEGOVINE / UHCTUTYT 3A METPONOTWY BOCHE U XEPLIEFOBUHE / %
INSTITUTE OF METROLOGY OF BOSNIA AND HERZEGOVINA

LV-INT-002/26
4. REZULTATI MJERENJA /| RESULTS OF MEASUREMENTS
Rezultati/Results Tip/Type: EX Ref.Temp. 20°C kos: 2.00
Nazivni volumen Volumen @20°C Greska mjerenja AV | Pro$irena mj.nesig.
Nominal Volume Volume @20°C Measur. Error AV | Expanded meas.unc
50L 50013.99 mL -13.99 mL 16.31 mL

Izmjerena vrijednost se koriguje prema izrazu: Vswarno = Vizmjereno — AV

5. MUERNA NESIGURNOST /| MEASUREMENT UNCERTAINTY
Iskazana je prodirena mjerna nesigurnost dobijena mnoZenjem standardne mjerne nesigurnosti faktorom "k=2" koji
obezbjeduje vjerovatnocéu pokrivanja od 95%. Mjerna nesigurnost je izradunata u skladu sa Guide to the Expression of

Uncertainty in Measurements" GUM" (JCGM 100:2008). Iskazana mjerna nesigurnost ne uklju¢uje procjenu dugoroéne
stabilnosti.

Reported is is the expanded uncertainty of measurement which results from the standard uncertainty multiplied by
coverage factor "k=2" such that the coverage probability corresponds to 95%. It is calculated according to the Guide to
the Expression of Uncertainty in Measurements "GUM" (JCGM 100:2008). The reported uncertainty does not include
an estimate of long-term stability.

6. NAPOMENA /| REMARK
Calibration performed within ILC, EURAMET Project 1788
HYBRID COMPARISON: CALIBRATION OF 50 L NECK TYPE PROVING TANK - VOLUMETRIC METHOD

KRAJ CERTIFIKATA O KALIBRACIJI
END OF CALIBRATION CERTIFICATE

Laboratorija za volumen i protok / Laboratory for volume and flow

Branilaca Sarajeva 25, 321000
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BOSNA | HERCEGOVINA BOCHA U XEPLIETOBUHA
INSTITUT ZA MJERITELJSTVO MHCTUTYT 3A METPONOIuJYy
BOSNE | HERCEGOVINE BOCHE U XEPLIETOBUHE

BOSNIA AND HERZEGOVINA
INSTITUTE OF METROLOGY
OF BOSNIA AND HERZEGOVINA

CERTIFIKAT O KALIBRACWJI
CALIBRATION CERTIFICATE

Kalibraciona oznaka:
Calibration mark:

Ovaj certifikat je u skladu sa kalibracionim i mjernim mogu¢nostima koje se nalaze u Dodatku C
Sporazuma o medusobnom priznavanju (CIPM MRA) koji je propisan od strane Medunarodnog komiteta za
tegove i mjere. U okviru CIPM MRA, svi instituti medusobno priznaju kalibracione i mjerne certifikate za
veli¢ine, opsege i mjerne nesigurnosti specificirane u Dodatku C (za detalje vidjeti http://www.bipm.org).
' L This certificate is consistent with the capabilities that are included in Appendix C of the CIPM MRA drawn
CIPM MRA up by the CIPM. Under the CIPM MRA, all participating institutes recognize the validity of each other’s
calibration and measurement certificates for the quantities, ranges and measurement uncertainties
specified in Appendix C (for details see http.//www.bipm.org).

LV-INT-001/26

Predmet kalibracije ETALONSKA MJERNA POSUDA / STANDARD TEST MEASURE
Calibration Item 50 L

Proizvodac JUSTUR

Manufacturer

Tip / Serijski broj: ON-50

Type / Serial Number: s/n:120192/1

Kilijent: EURAMET Project 1788
Customer: Hybrid Comparison

Broj dokumenta: 06.3-46-9-1104-7/25
Document Number:

Ukupan broj stranica: 3

Total number of pages:

Datum prijema: Period kalibracije:
Date of receipt: Period of calibration: 21.01.2026.

Certifikatom o kalibraciji dokazuje se sljedivost prema drzavnim etalonima sa ostvarenom sljedivo$¢u do primarne realizacije mjernih
kalibracije odnose se samo na navedeni predmet i datum kalibracije. Ovaj certifikat o kalibraciji je dozvoljeno umnoZavati samo u
cjelini. U sluéaju spora u tumacenju teksta mjerodavan je tekst na jednom od tri sluzbena jezika u BiH.

The calibration certificate documents the traceability to the National standards traceable to the primary realization of measurement
units in the International Systems of Units (SI). The calibration certificate is not valid without the signature and stamp, and the
calibration results refer only to the calibrated item and date of calibration. This calibration.certificatesmay only be reproduced as a
complete document. In the event of a dispute in the interpretation of the text, the version writteh in ong-dkthe three official languages
of BiH is considered valid. R0 T iy O

/ r - :\v,
Uradio: Odobrio: Datum ~Ovladtena osoba
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INSTITUT ZA MJERITELJSTVO BOSNE | HERCEGOVINE / UHCTUTYT 3A METPONOTrWJY BOCHE W XEPUEFOBUWHE / %
INSTITUTE OF METROLOGY OF BOSNIA AND HERZEGOVINA

LV-INT-001/26

1. OPIS PREDMETA KALIBRACIJE /| DESCRIPTION OF CALIBRATED ITEM
Osnovne karakteristike / Basic Characteristics

— Nazivna zapremina / Nominal Capacity: 50 L

— Serijski broj / Serial Number: 120192/1

- Referentna temperatura / Reference Temperature: 20°C

~ Materijal posude / Material: Nehrdajuci celik 304
- Koeficijent toplotnog Sirenja / Coeffcient of Thermal Expansion: 5.18E-05 1/°C

- Vrijeme praZnjenja i okapavanja / Emptying and Dripping Time: 60s 30s

- Tip posude (kalibracije) / Type of Vessel (Calibration): EX

-~ Maksimalno dozvoljena greska / Maximum Permissible Error: -

2. METODA KALIBRACIJE / CALIBRATION METHOD

Kalibracija je provedena gravimetrijskom metodom u skladu sa internin uputstvom LV-U.04 koje je uskladena sa
EURAMET cg-19: "Guidelines on the determination of uncertainty in gravimetric volume calibration".

Calibration is performed by gravimetric method in accordance to internal procedure LV-U.04 which is agreed with
EURAMET cg-19: "Guidelines on the determination of uncertainty in gravimetric volume calibration".

Podaci o kalibraciji / Calibration Conditions

- Vrsta tegnosti/ Type of Liquid: Obicna voda

- Temperatura teénosti / Liquid Temperature: (16.3 - 16.5) °C

— Temperatura okoline / Ambient Temperature: (17.5-17.5) °C

- Ambijentalni pritisak / Ambient Pressure: (948.1 — 948.9) mbar

— Relativna vlaZnost zraka / Relative Humidity of Air: (55.8-60.1) %

Lokacija kalibracije / Calibration performed : Laboratorija za volumen - Dolina 6

3. SLUEDIVOST / TRACEABILITY
Etaloni i mjerna oprema / Standards and Measuring Equipment

Elektronska vaga ; . .
Elscironic Scale Sartorius, LA 64001S; Cert.: IMBIH br.LM-V-16/25

Termometar-voda

TSGR walds Testo AG, Testo 735-2/0614 0235; Cert.: IMBIH br.LT-058/25

Termometar-zrak

P sl o Ahlborn, Aimemo 2890-9/FHAD 46-41; Cert.: IMBIH br.LT-059-060/25

Mijerilo pritiska

Pressure gauge Ahlborn, Alimemo 2890-9/FD A612SA; Cert.: IMBIH br.LM-P-038/25

Mjerilo vlaZnosti

Hygrometer: Ahiborn, Almemo 2890-9/FHAD 46-41; Cert.: IMBIH br.LT-059-060/25

Laboratorija za volumen i protok / Laboratory for volume and flow
Branilaca Sarajeva 25, 71000 Sarajevo, BiH, & +387 33568912 O +387 33 568 900 3



INSTITUT ZA MJERITELJSTVO BOSNE | HERCEGOVINE / MUHCTUTYT 3A METPONOINJY BOCHE U XEPLIETOBUHE / %
INSTITUTE OF METROLOGY OF BOSNIA AND HERZEGOVINA

4. REZULTATI MJERENJA /| RESULTS OF MEASUREMENTS

Rezultati/Results

Tip/Type: EX

Ref.Temp. 20°C

Kos 2.00

Nazivni volumen Volumen @20°C Greska mjerenja AV | ProSirena mj.nesig.
Nominal Volume Volume @20°C Measur. Error AV | Expanded meas.unc
S0L 50017.08 mL -17.08 mL 10.00 mL

Izmjerena vrijednost se koriguje prema izrazu: Vstvarno = Vizmjereno — AV

5. MUERNA NESIGURNOST /| MEASUREMENT UNCERTAINTY
Iskazana je pro$irena mjerna nesigurnost dobijena mnoZenjem standardne mjerne nesigurnosti faktorom "k=2" koji

obezbjeduje vjerovatnoéu pokrivanja od 95%. Mjerna nesigurnost je izratunata u skladu sa Guide to the Expression of
Uncertainty in Measurements" GUM" (JCGM 100:2008). Iskazana mjerna nesigurnost ne ukljutuje procjenu dugoro¢ne

stabilnosti.

LV-INT-001/26

Reported is is the expanded uncertainty of measurement which results from the standard uncertainty multiplied by coverage factor
"k=2" such that the coverage probability corresponds to 95%. It is calculated according to the Guide to the Expression of
Uncertainty in Measurements "GUM" (JCGM 100:2008). The reported uncertainty does not include an estimate of long-term

stability.

6. NAPOMENA / REMARK

(Stability Check)

Calibration performed within ILC, EURAMET Project 1788
HYBRID COMPARISON: CALIBRATION OF 50 L NECK TYPE PROVING TANK - GRAVIMETRIC METHOD

KRAJ CERTIFIKATA O KALIBRACIJI
END OF CALIBRATION CERTIFICATE

Laboratorija za volumen i protok / Laboratory for volume and flow
Branilaca Sarajeva 25, 71000 Sarajevo, BiH, & +387 33568912 ( +387 33 568 900
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BOSNA | HERCEGOVINA BOCHA U XEPLIETOBHUHA
INSTITUT ZA MJERITELJSTVO MHCTUTYT 3A METPOJIOINJY
BOSNE | HERCEGOVINE BOCHE U XEPLIETOBUHE

BOSNIA AND HERZEGOVINA
INSTITUTE OF METROLOGY
OF BOSNIA AND HERZEGOVINA

CERTIFIKAT O KALIBRACUJI
CALIBRATION CERTIFICATE

Kalibraciona oznaka:
Calibration mark: LV-INT-003/26

Ovaj certifikat je u skladu sa kalibracionim i mjernim moguénostima koje se nalaze u Dodatku C
re———— Sporazuma o medusobnom prlznavanju (CIPM MRA) koji je proplsan od strane Medunarodnog komiteta za
= == tegove i mjere. U okviru CIPM MRA, svi instituti medusobno priznaju kalibracione i mjerne certifikate za

Q i ﬁl Ty veli¢ine, opsege i mjerne nesigurnosti specificirane u Dodatku C (za detalje vidjeti http://www.bipm.org).
A This certificate is consistent with the capabilities that are included in Appendlx C of the CIPM MRA drawn
CIPM MRA up by the CIPM. Under the CIPM MRA, all participating institutes recognize the validity of each other’s

calibration and measurement certificates for the quantities, ranges and measurement uncertainties
specified in Appendix C (for details see http://www.bipm.org).

Predmet kalibracije ETALONSKA MJERNA POSUDA / STANDARD TEST MEASURE
Calibration ltem 50 L

Proizvodaé JUSTUR

Manufacturer

Tip / Serijski broj: ON-50

Type / Serial Number: s/n:120192/1

Klijent: EURAMET Project 1788

Customer: Hybrid Comparison

Broj dokumenta: 06.3-46-9-1104-9/25

Document Number:

Ukupan broj stranica: 3

Total number of pages:

Datum prijema: ) Period kalibracije:

Date of receipt: Period of calibration: 18.02.2026.

Cemf katom o kalibraciji dokazu;e se sljedlvost prema drzavnlm etalonlma sa ostvarenom sljedivoscu do primame reaIizacije mjemih
kalibracije odnose se samo na navedeni predmet i datum kalibracije. Ovaj certifikat o kalibraciji je dozvoljeno umnozavatl samo u
cjelini. U slugaju spora u tumacenju teksta mjerodavan je tekst na jednom od tri sluzbena jezika u BiH.

The calibration certificate documents the traceability to the National standards traceable to the primary realization of measurement
units in the International Systems of Units (SI). The calibration certificate is not valid withoutthe signature and stamp, and the
calibration results refer only to the calibrated item and date of calibration. This callbratlon certificate: may\pnly be reproduced as a
complete document. In the event of a dispute in the interpretation of the text, the vers/on wrltten in- one of?he three official languages

of BiH is considered valid. A
Uradio: Odobrio: Datum
Performed by: Approved by: Date -
JLLG Ar‘tﬁ Z@@U”U@ WL 6 R
Anf Balta Ernad Borovac 18.02.2026. '~ - . . Milica Ristovi¢ Krsti¢, mr
Branilaca Sarajeva 25, 71000 Sarajevo e . i [8157%:1%
& 438733568901 U@ +38733568909 . ‘-?ﬁ%
@ www.metgovba & info@metgov.ba ;gt; %
ID BROJ: 4201178930001 et

F-081, lzdanje 1, 2023.



INSTITUT ZA MUERITELJSTVO BOSNE | HERCEGOVINE / UHCTUTYT 3A METPONOIrUJY BOCHE U XEPLIEFTOBUHE / %

INSTITUTE OF METROLOGY OF BOSNIA AND HERZEGOVINA

LV-INT-003/26

1. OPIS PREDMETA KALIBRACIJE | DESCRIPTION OF CALIBRATED ITEM
Osnovne karakteristike / Basic Characteristics

— Nazivna zapremina / Nominal Capacity: 50 L

— Serijski broj / Serial Number: 12019211

- Referentna temperatura / Reference Temperature: 20°C

— Materijal posude / Material: Nehrdajuci celik 304
- Koeficijent toplotnog Sirenja / Coeffcient of Thermal Expansion: 5.18E-05 1/°C

- Vrijeme praZnjenja i ckapavanja / Emptying and Dripping Time: 60s 30s

~ Tip posude (kalibracije) / Type of Vessel (Calibration): EX

~ Maksimalno dozvoljena gre$ka / Maximum Permissible Error: -

2. METODA KALIBRACIWJE /| CALIBRATION METHOD

Kalibracija je provedena gravimetrijskom metodom u skladu sa internin uputstvom LV-U.04 koje je uskladena sa
EURAMET cg-19: "Guidelines on the determination of uncertainty in gravimetric volume calibration".

Calibration is performed by gravimetric method in accordance to internal procedure LV-U.04 which is agreed with
EURAMET cg-19: "Guidelines on the determination of uncertainty in gravimetric volume calibration”.

Podaci o kalibraciji / Calibration Conditions

— Vrsta te¢nosti/ Type of Liquid: Obicna voda

—~ Temperatura te¢nosti / Liquid Temperature: (16.5-16.7) °C

— Temperatura okoline / Ambient Temperature: (17.8 -17.8) °C

— Ambijentalni pritisak / Ambient Pressure: (952 - 952.2) mbar

— Relativna vilaZnost zraka / Relative Humidity of Air: (53.8-54.7)%

Lokacija kalibracije / Calibration performed: Laboratorija za volumen - Dolina 6

3. SLUEDIVOST /| TRACEABILITY
Etaloni i mjerna oprema / Standards and Measuring Equipment

Elektronska vaga ; . .
Elsctronie Scala Sartorius, LA 64001S; Cert.: IMBIH br.LM-V-16/25

Termometar-voda
Thermometer-water

Termometar-zrak
Thermometer-air

Testo AG, Testo 735-2/0614 0235; Cert.: IMBIH br.LT-058/256

Ahlborn, Aimemo 2890-9/FHAD 46-41; Cert.: IMBIH br.LT-059-060/25
Mijerilo pritiska
Pressure gauge

Mijerilo vlaZnosti
Hygrometer:

Ahlborn, Aimemo 2890-9/FD A612SA; Cert.: IMBIH br.LM-P-038/25

Ahlborn, Aimemo 2890-9/FHAD 46-41; Cert.: IMBIH br.LT-059-060/25

Laboratorija za volumen i protok / Laboratory for volume and flow
Branilaca Sarajeva 25, 71000 Sarajevo, BiH, & +387 33568912 {f +387 33 568 900
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INSTITUT ZA MJERITELJSTVO BOSNE | HERCEGOVINE / UHCTUTYT 3A METPONOIAJY BEOCHE U XEPLIEFOBUHE / %
INSTITUTE OF METROLOGY OF BOSNIA AND HERZEGOVINA

4. REZULTATI MJERENJA /| RESULTS OF MEASUREMENTS

Rezultati/Results Tip/Type: EX Ref.Temp. 20°C Kos 2.00
Nazivni volumen Volumen @20°C Gre&ka mjerenja AV | ProSirena mj.nesig.
Nominal Volume Volume @20°C Measur. Error AV | Expanded meas.unc

50L 50019.80 mL -19.80 mL 10.00 mL

LV-INT-003/26

Izmjerena vrijednost se koriguje prema izrazu: Vswarno = Vizmjereno — AV

5. MUERNA NESIGURNOST /| MEASUREMENT UNCERTAINTY

Iskazana je proSirena mjerna nesigurnost dobijena mnoZenjem standardne mjerne nesigurnosti faktorom "k=2" koji
obezbjeduje vjerovatnoéu pokrivanja od 95%. Mjerna nesigurnost je izratunata u skiadu sa Guide to the Expression of
Uncertainty in Measurements" GUM" (JCGM 100:2008). Iskazana mjerna nesigurnost ne ukljuuje procjenu dugoroéne
stabilnosti.

Reported is is the expanded uncertainty of measurement which results from the standard uncertainty muitiplied by coverage factor
"k=2" such that the coverage probability corresponds to 95%. It is calculated according to the Guide to the Expression of
Uncertainty in Measurements "GUM" (JCGM 100:2008). The reported uncertainty does not include an estimate of long-term
stability.

6. NAPOMENA /| REMARK

Calibration performed within ILC, EURAMET Project 1788
HYBRID COMPARISON: CALIBRATION OF 50 L NECK TYPE PROVING TANK — GRAVIMETRIC METHOD
(Stability Check Il)

KRAJ CERTIFIKATA O KALIBRACIJI
END OF CALIBRATION CERTIFICATE

Lahoratorija za volumen i protok / Laboratory for volume and flow
Branilaca Sarajeva 25, 71000 Sarajevo, BiH, & +387 33568912 (@ +387 33 568 900 KK
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PEITYBJIMKA CPBHIA
Republic of Serbia
MHWHUCTAPCTBO IMTPUBPEJIE
Ministry of Economy
JAUPEKIIUJA 3A MEPE U JIPATOLIEHE METAJIE
Directorate of Measures and Precious Metals (DMDM)
11000 beorpan, 11 000 Belgrade, Miuke Anaca 14, Mike Alasa 14, [TAK 105 305, [1I1 34
Tenedon/phone 011/32 82 736, dpaxc/fax 011/21 81 668, www.dmdm.gov.rs

bpoj/Archive No: 000520308 2026 10811 002 005 392 044 04 003
Jarym/ Date: 10.2.2026.

YBEPEILE O ETAJIOHUPAIBY
Calibration certificate
Ykynau Opoj ctpana/ Total pages: 3

Hasus/ Object: Mepna nocyaa / Proving tank
[TpousBohau/ Manufacturer: Justur, CnoBauka / Justur, Slovakia
Tun/ Type: ON-50

[TpousBoana o3uaka/ Serial No: 120192/1

Jlatym (nepuoj) etanonuparsa /

Date of calibration: Lt

Kopuchuk mepror cpeactsa/ Customer:  Muctutyt 3a mertponorujy Boche u XepueroBuHe
(MMbuX). bpanunaua Capajesa 25, 71000 Capajeso
/ Institute of Metrology of Bosnia and Herzegovina
(IMBiH), Branilaca Sarajeva 25, 71000 Sarajevo

PYKOBOJIMJIALL OJIEJbEA 3A MACY,

MEPEWE U3BPLLMIIA [TIPUTUCAK, 3ATTPEMUHY U IMPOTOK /
Metrologist Head of Section for mass, ure, volume and flow
fo. Mudud rd ?

Ljiljana Mi¢i¢ fagan Pantic

K CpnB.A. HOMOT)HMKA JUPEKTOPA

3 \0 ”,> ,l,.»‘» Asslstan lrector

I leo Petrowc

57l

&% /4

OBo yREpatbe |c y unq;/ moryhHocTHMa mepetba n etanonnpata (CMCs),
Koje ¢y \:’Q\ C Apanxmana o mehycobHom npusHasamwy (CIPM
MRA), koju j& npn'npesmo Mehyhapoaun komuter 3a terose u mepe (CIPM)
Ipema CIPM MRA, cBH MHCTHTYTH-yueCHHUH MEhyCOOHO npu3Hajy Bakerse
YBEPEHA O CTANOHMPAY M MEPCHbY  3a  BEAWMMHE, Oncere W MepHe
necuryprocti, Haseaene y KCDB 6a3u (https://www.bipm.org/kcedb/)

This certificate is consistent with the calibration and measurement capabilities
(CMCs) that are included in Appendix C of the Mutual Recognition Arrangement
(CIPM MRA) drawn up by the International Committee for Weights and
Measures (CIPM). Under the CIPM MRA, all participating institutes recognize
the validity of each other’s calibration and measurement certificates for the
quantities, ranges and measurement uncertainties specified in the KCDB (for
details see https://www.bipm.org/kedb/).

CIPM MRA

bes ododpersa Cexmopa 3a pazeoj memponozuje yeepere 0 emanoHuparsy cme ce YMHOXCasamu UCK/bYHUBO Kao Yenuna.
Calibration certificate shall not be coped in full without approval of Metrology Development Sector
PY-04-A-05 n3nawe/usmena 03/00
issue/change




Yeeperwe o emanonuparey 6poj/Certificate No: Cmpana/Page 2 003
000520308 2026 10811 002 005 392 044 04 003

1. Onnec, u kaja je HeoNxoaHo, cTame MepHor cpeacrsa / Description, and when
necessary, condition of measuring instrument
HasuBHa sanpemuna mepHe nocyge je 50 L. Ha nocyau ce Hanasu HUBOKa3Ha UEB 0j CTAKIIA
M MEpHHM JIeHUp ca ckanoM. HuBokasHa UEB CMELITEHa j¢ Y HENnoCpefHoj GIIM3HHM BpaTa
MEpHE MOCYAE U NOCTaB/LEHA NapallesHo y ONHOCY Ha tera. HajmMamu noaessak Ha MepHOM
newupy je 25 mL wTo oarosapa BpenroctH of 4,25 mm. BpeaHocT kyGHOr KoeduuujeHTa
TOINOTHOT UIMpersa marepujana mepue nocyae 51,8:106 1/°C je nobujeHa off KOpUCHHKA.
JlabopaTopHja ce onpuye 0 0AroBOPHOCTH.
Ha mepHOj nocyau ce Hanasw MepHO CPeACTBO 3a HUBesMcawe. Bpeme wHckamaBama
NPUINKOM MNpaxKwewa BOAe U3 MepHe nocyze je 30 s. Bpeme mpaxmewa MepHe focyae je
60 s. Ipaxxmee je U3BpLIEHO ca NMOTIYHO OTBOPEHWUM BeHTWIOM. Ha nonoBuHu BpemeHa
OTKanaBaiba BEHTHJI MEPHE NOCYAE j€ 3aTBOPEH H MOHOBO OTBOPEH.
/
The nominal capacity of the proving tank is 50 L. The vessel is equipped with a glass level
gauge and a graduated scale. The level gauge is positioned in the immediate vicinity of the
proving tank neck and is installed parallel 1o it. Resolution on the scale is 25 mlL,
corresponding to a length of 4,25 mm. The value of the cubic thermal expansion coefficient
of the proving tank material 51,8 x 107% 1/°C was provided by the customer. The laboratory
disclaims any responsibility.
The proving tank is fitted with a levelling device. The dripping time during discharge of
water from the proving tank is 30 s. The delivery time of the proving tank is 60 s. Discharge
was performed with the valve fully open. At half of the dripping time, the proving tank valve
was closed and then reopened.

Harym npujema mepHor cpeactsa/ Date of receipt of the measuring instrument. 27.1.2026.

2. Metoaa eranouupamal/ Method of calibration

Eranonupame okpalleHe MepHe nocype, npeiasulieHe pa ,,cafpxu” 3anpeMHHy TEYHOCTH,
ypaljeHo je npema paaHom ynytcTBy PY-306 - PagHo ynyTcTBO 32 €TaNoHMpame MEpHHX
nocyna BONYMETPHjCKOM METOAOM, Bep3uja/uspmawe 04/01 (01/2026), ycarnaweHum ca
EURAMET cg-21 Guidelines on the Calibration of Standard Capacity Measures using the
Volumetric Method, Version 3.0 (02/2024). KopuiuhieHa TeuHoCT 3a e€TajloHMpame je BOAa
U3 BOJOBOJHE MpEIKE.

/

The calibration of pre - wetted proving tank, intended “to contain” volume of liquid, was
performed in accordance with the working instruction RU-Z06 — Working instruction for
calibration of standard capacity measures by volumetric method, version/issue 04/01
(01/2026), in accordance with EURAMET cg-21 Guidelines on the Calibration of Standard
Capacity Measures using the Volumetric Method, Version 3.0 (02/2024). The liquid used for
calibration was demineralized deaerated water.

3. Merpoaomka ciaeanBoct/ Traceability

Pesyntar eranonupama je ChAe€AMB [0 MelyHapOAHOr e€TajioHa KOju IpeACcTaBiba
peanu3alujy jeAMHHKLE Mace Y Cknaay ca MeljyHapoJHUM cucTeMoM MepHHUX jeautuua (SI).
Mepewa cy ypaljeHa ca NpenTMBHOM MHUIETOM OJ MeTana HasuBHe 3anpemuHe 50 L,
npousBoaHa o3Haka 1/11, npoussohau Brenner, Hemauxa, yBepewe 0 eranoHupamwy 6poj
003343256 2025 10811 002 006 392 036 04 002( AMM) ox 27.8.2025. roauHe.

/

The calibration result is traceable to the international standard representing the realization
of the unit of mass in accordance with the International System of Units (SI). The
measurements were performed using overflow pipette with a nominal capacity of 50 L, serial

PY-04-A.05 usngame/usmena 03/00
issue/change




Yeeperse 0 emanonuparsy 6poj/Certificate No:
000520308 2026 10811 002 005 392 044 04 003

Cmpana/Page 3 003

number 3, manufactured by Brenner, Germany, calibration certificate No. 003343256 2025
10811 002 006 392 036 04 002 (DMDM), dated 27.8.2025.

4. Ycnosu oxonune / Environmental conditions

Y naGopatopuju, TOKOM eTanoOHHpaHa, H3MEpeHe cy cnenehe BpepHocTy / In the laboratory,
during calibration, the following values were measured:

- Temnepartypa Basayxa / air temperature: 17,3 °C to 17,5 °C,

= PeJIaTUBHA BNAXKHOCT Basayxa / relative humidity: 50,9 % to 54,5 %,

- Temneparypa Bole / water temperature: oa 16,5 °C to 16,6 °C.

- arMocdepcku nputucak / atmospheric pressure: 1003,03 mbar to 1003,53 mbar,

Jlokauuja eranouvpawa/ Calibration location:
JlaGopatopuja 3a eTanonupaibe Mepuia 3anpemuHe u mace. / Laboratory for the calibration
of volume and mass measuring instruments.

3. Pesyarartu erasonnpawa/ Calibration results

' Pesyntaru ce ogHoce camo Ha npeamer eTanonnpawa. / Results relate only to the item

calibrated.
3anpemMuHa
OYHTaHA Ha
MEPHOM JIEHUpY 3anpemutia Ha Fpeiiiga Mepna Bpoj
NS | it LT | e | Toanen
Volume P }'l/) ne Boror / p/
indicated on the Volume at ref. » Measure{nent Number of
0 E= Viead— N uncertainty .
graduated scale temperature 20 °C, L UL répeated
of the proving Vi (L) L measurements
tank
Vread (L)
50,000 50,020 - 0,020 0,015 5

6. Mepna necurypuoct/ Measurement uncertainty

Hasenena mpowimpena mMepHa HECHrypHOCT pesynTaTta Mepema nata je Kkao craHpapaua
MEpHa  Hecuzypnocm, NOMHOXeHa (aKTopom mnpeKpusamwa/ofyxsata k = 2, koju 3a
HOpMalHy pacnoleny OAroBapa BepoBaTHONM npeKpuBawa/o0yxpata npubamxuo 95 %.
Bugnetu “Ynytetso 3a uspaxasaie mepHe recuryprocti” (JCGM 100:2008).

/

Uncertainty of measurement results is reported as an expanded measurement uncertainty,
given as a standard measurement uncertainty multiplied by a coverage factor of k = 2 that
Jor the normal distribution corresponds to the level of confidance of approximately 95 %, -
See "Guide to the Expression of Uncertainty in Measurement” (JGCM 100:2008).

Kpaj yBepera 0 etanonuparmy
End of calibration certificate

PY-04-A-05 u3name/usmena 03/00
issue/change




Peny6nuka Cpbuja

Bnapa

Ynpaga 3a 3ajefHUYKe NocnoBe penybnuyKnx opraHa
Beorpag
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