Potvrda o akreditaciji

Accreditation Certificate

Ovime se utvrduje da je
This is to recognize that

Lumio21 d.o.o,,
Mijeriteljski laboratorij
Nikole Bozidarevi¢ca 13, HR-10000 Zagreb

osposobljen prema zahtjevima norme
is competent according to

HRN EN ISO/IEC 17025:2017
(ISO/IEC 17025:2017;

EN ISO/IEC 17025:2017)

za/to carry out

Umijeravanje etalona i mjerila elektri¢nih veliCina, frekvencije,
vremenskog intervala, mjerila temperature, tlaka, relativne
vlaznosti, osvjetljenja i brzine protoka zraka

Callibration of measurement standards and electrical measuring
instruments, frequency, time interval, temperature, pressure, relative
humidity, illuminance and airflow speed

u podrucju opisanom u prilogu koji je sastavni dio ove potvrde o
akreditaciji.

for the scope described in the annex which is the constituent part of
this accreditation certificate.

Br/No.: 2058

Klasa/Ref.No.: 383-02/19-80/008
Urbroj/Id.No.: 569-02/11-22-15
Zagreb, 2022-01-20

Akreditacija istjec¢e- Accreditation expiry: 2024-09-15
Prva akreditacija: Initial accreditation: 2004-09-03

HAA je potpisnica multilateralnog sporazuma s Europskom organizacijom za akreditaciju (EA)
HAA is a signatory of the European co-operation for Accreditation (EA) Multilateral Agreement

Ravnateljica:
Director General:
mr. sc. Mirela Zecevic
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PRILOG POTVRDI O AKREDITACIJI br.: 2058
Annex to the Accreditation Certificate No.:

Klasa/Ref. No.: 383-02/19-80/008
Urbroj/ld. No.: 569-02/8-22-39
Datum izdanja priloga/Annex Issued on: 2022-10-04

Zamjenjuje prilog/Replaces Annex:
Klasa/Ref. No.: 383-02/19-80/008
Urbroj/Id. No.: 569-02/8-22-14
Datum/Date: 2022-01-20

Norma: HRN EN ISO/IEC 17025:2017
Standard:(ISO/IEC 17025:2017; EN ISO/IEC 17025:2017)

Akreditacija istjece: 2024-09-15
Accreditation expiry:

Prva akreditacija: 2004-09-03
Initial accreditation:

Akreditirani laboratorij
Accredited laboratory

Lumio21 d.o.o., Mjeriteljski laboratorij
Nikole Bozidarevi¢a 13, HR-10000 Zagreb

Podrucje akreditacije:
Scope of Accreditation:

Umjeravanje etalona i mjerila: elektri¢nih veli¢ina, frekvencije,
vremenskog intervala, temperature, tlaka, relativne vlaznosti,
osvjetljenja i brzine protoka zraka

Calibration of measurement standards and electrical measuring instruments,
frequency, time interval, temperature, pressure, relative humidity,
illuminance and airflow velocity

Vazeée izdanje Priloga dostupno je na web adresi: www.akreditacija.hr
Valid issue of the Annex is available at the web address: www.akreditacija.hr

Ravnateljica:
Director General:
mr. sc. Mirela Zecevi¢

HAA-Ob-7/7-2/2/Izdanje/Issue 10 stranica/page 1 od/of 29


http://www.akreditacija.hr/

n. |—| AA Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Zamjenjuje prilog od/Replaces Annex dated:

Prilog potvrdi o akreditaciji
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on

2058

2022-10-04
2022-01-20

PODRUCJE AKREDITACIJE/SCOPE OF ACCREDITATION

Mjerne sposobnosti umjeravanja (CMC)/Calibration and Measurement Capabilities (CMC)

Umjeravanje u laboratoriju/Calibration performed in a laboratory

Mjerna veli¢ina/
Br. | Mjerilo

No. | Measurand/
Calibration item

Mjerno podrucje
Measurand range

Uvjeti mjerenja
Measurement
Conditions

ProSirena mjerna
nesigurnost
Expanded Uncertainty

Metoda
umjeravanja
Calibration method

Napomene
Remarks

1 Istosmjerni napon
: DC Voltage

0 mV do/to 120 mV

120 mV do/to 1000 V

1 kV do/to 7,5 kV

7,5 kV do/to 15 kV

15 kV do/to 30 kV

30 kV do/to 40 kv

1,5:10-5-U +2 pV

Vlastiti postupci

1,5-10-5-U

In-house procedures
TP-ELQ-01-U
Izdanje/lssue 01

1,6-10-2-U

2022-04-01,

1,5-10-2-U

1,5-10-2-U

2,4-10-2-U

TP-ELQ-07-DMM
Izdanje/Issue 01
2022-04-01

EURAMET cg-15

v.3.0, 2015-02

Mijerenje + generiranje
Measurement +
generating

Mjerenje/Measurement
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Prilog potvrdi o akreditaciji 2058

Annex to the Accreditation Certificate
Hrvatska akreditacijsk ij . L
n. H AA Cﬁé’a’téﬂlicr':mt'aﬁﬁ'élseanﬂi““"a Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory

Mjerna velicina/ Uvjeti mjerenja ProSirena mjerna Metoda
Br. | Mjerilo Mjerno podruje Mejasurerjnent : nesigurnost : umjeravanja Napomene
No. | Measurand/ Measurand range o g . jeravan) Remarks
Calibration item Conditions Expanded Uncertainty | Calibration method
1 Hz do/to 40 Hz 4,0-10%U+6 pVv
40 Hz do/to 1 kHz 2,5:10%U+5uvV
1 kHz do/to 20 kHz 4,0-10%U+5pV
20 kHz do/to 50 kHz 1,2:103%U+5uV
0 mV do/to 10 mV
50 kHz do/to 100 kHz  |6,0-103-U +5 uV
1072
100 kHz do/to 300 kHz 4,7 10°-U + 5,5 HV Vlastiti pOStUpCi
300 kHz do/to 1 MHz | 1,4:102:U + 7,5 pV In-house procedures
TP-ELQ-01-U
102
1 MHz do/to 2 MHz 8,5-10°-U+9,5uVvV Izdanje/lssue 01
1 Hz do/to 1 kHz 4,0-10*-U 2022-04-01,
—— 10 mV do/to 10 V ”
2. | 7meniom napon 1kHzdofto20kHz  |2,0-10"U TP-ELQ-07-DMM Mjerenje/Measurement
g 20 kHz do/to 50 kHz  |4.0-10-U Izdanje/lssue 01
10 mV dofto 10 V 2022-04-01
50 kHz do/to 100 kHz 1,0-10°3-U
EURAMET cg-15
100 kHz do/to 300 kHz |4,0-103-U v.3.0, 2015-02
10 mV do/to 10 V 300 kHz do/to 1 MHz  |1,2-102-U
1 MHz do/to 2 MHz 3,0:102-U
1 Hz do/to 20 kHz 3,0-104U
20 kHz do/to 50 kHz 45-10*U
10 V do/to 100 V 50 kHz do/to 100 kHz | 1,5-10%-U
100 kHz do/to 300 kHz |5,0-103-U
300 kHz do/to 1 MHz  [1,8-102-U
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O HAA

Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Prilog potvrdi o akreditaciji
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on
Zamjenjuje prilog od/Replaces Annex dated:

2058

2022-10-04
2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory

Mjerna velic¢ina/

AC Voltage

50 kHz do/to 100 kHz

4,5-10%U + 6 mV

Izdanje/Issue 01

2022-04-01,

EURAMET cg-15

v.3.0, 2015-02

10 Hz do/to 3 kHz 4,0-10%U
3 kHz do/to 10 kHz 5,5-102-U
10 mV do/to 32 mV 10 kHz do/to 30 kHz 9,5:-10°-U
30 kHz do/to 50 kHz 1,9102-U
50 kHz do/to 100 kHz  |5,0-102-U
10 Hz do/to 3 kHz 9,0-10%U
3 kHz do/to 10 kHz 1,5-103-U
32mV do/to 3,2V 10 kHz do/to 30 kHz 2,0-103-U
30 kHz do/to 50 kHz 3,0-103-U
50 kHz do/to 100 kHz  |5,0-103-U

No. | Measurand/ Measurand range o . S Remarks
Calibration item Conditions Expanded Uncertainty | Calibration method
1 Hz do/to 40 Hz 5,5-104U
40 Hz do/to 1 kHz 5,0-104U
100 V do/to 1000 V 1 kHz do/to 20 kHz 7,5-10%-U
20 kHz do/to 50 kHz 1,5-10°-U
50 kHz do/to 100 kHz  [3,5-103-U
1 kV do/to 7,5 kV 50 Hz 1,5-10%-U
7,5 kV do/to 15 kV 50 Hz 1,5:10%U Vlastiti postupci
15 kV do/to 30 kV 50 Hz 1,5:102-U In-house procedures
10 Hz do/to 3 kHz 8,5-10*U + 0,45 mV TP-ELQ-01-U
3kHzdo/to 10kHz | 1,5:10%U +0,6 mV Izdanje/lssue 01
. 0 mV do/to 10 mV 10kHz do/to 30 kHz ~ [2,0-103-U + 1,2 mV 2022-04-01;
2. Izmjeni¢ni napon 30 kHz do/to 50 kHz 3,0-10%-U+23mV TP-ELQ-07-DMM Generiranje/Generating
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n. |—| AA Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Prilog potvrdi o akreditaciji
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on
Zamjenjuje prilog od/Replaces Annex dated:

2058

2022-10-04
2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory

Mjerna velic¢ina/
Br. | Mjerilo

No. | Measurand/
Calibration item

Mjerno podrudje
Measurand range

Uvjeti mjerenja
Measurement
Conditions

ProSirena mjerna
nesigurnost
Expanded Uncertainty

Metoda
umjeravanja
Calibration method

Napomene
Remarks

v.3.0, 2015-02

10 Hz do/to 10 kHz 1,5-103-U Vlastiti postupci
3.2V dofto 105 V 10 kHz do/to 30 kHz 2,5-10°3-U In-house procedures
’ 30 kHz do/to 50 kHz ~ [3,5-103-U ITZ'E'_-(/?I'Ol'UOl
ETE) zdanje/lIssue
50 kHz do/to 100 kHz  |6,5-103-U 2022-04-01:
2 lzmjenicni napon 40 Hz do/to 100 Hz 6.0-10%U Generiranje/Generating
" |ACVoltage 105 V do/to 800 V 100 Hz do/to 10 kHz ~ |4,0-103-U TP-ELQ-07-DMM
03, Izdanje/lssue 01
10 kHz do/to 30 kHz 4,5-103-U 2022-04-01:
40 Hz do/to 100 Hz 6,0-103-U
800 V do/to 1050 V 100 Hz do/to 10 kHz 4,0-103%-U EURAMET cg-15
10 kHz do/to 20 kHz ~ [4,5-103-U v.3.0, 2015-02
0 do/to 100 nA 4,5-10%1 + 0,05 nA Vlastiti postupci
5 In-house procedures
1 pA do/to 100 pA 451051 Izdanje/lssue 01
100 pA do/to 10 mA 4,0-10°51 2022-04-01;
- . u o/to m ,0° 9.
3. Istosmjerna struja Mijerenje/Measurement
DC Current 10 mA do/to 100 mA 551051 TP-ELQ-07-DMM
” Izdanje/lssue 01
100 mA do/to 1 A 1,5-10"1 2022-04-01;
1Ado/to 20 A 2,0-1031 EURAMET cg-15
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n. |—| AA Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Prilog potvrdi o akreditaciji 2058
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on 2022-10-04

Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory

Mjerna velic¢ina/ Lo .
. . - Uvjeti mjerenja ProSirena mjerna Metoda
Br. | Mjerilo Mjerno podrudje Mejasurerjnent : nesigurnost] umjeravanja Napomene
No. | Measurand/ Measurand range o . A Remarks
g Conditions Expanded Uncertainty | Calibration method

Calibration item

Istosmjerna struja
DC Current

4 A do/to 600 A

0 pA do/to 320 nA

0,32 mA do/to 32 mA

32 mA do/to 320 mA

0,32 Ado/to 10,5 A

10,5 A do/to 20 A

10 pA do/to 320 pA

0,32 mA do/to 3,2 mA

3,2 mA do/to 32 mA

32 mA do/to 320 mA

0,32 Ado/to 3,2 A

3,2 A do/to 105 A

105 A do/to 160 A

160 A do/to 525 A

525 A do/to 1000 A

4,0-1031

Vlastiti postupak
In-house procedure
TP-ELQ-02-1
Izdanje/lssue 01
2022-04-01

Mjerenje pomocu strujnog
transformatora
Measurement

with current transformer

2,0-10%1+ 0,015 pA

2,0:10%1

2,5-10%1

7,510 1

9,0-10**1

Vlastiti postupci
In-house procedures
TP-ELQ-02-1
Izdanje/lssue 01
2022-04-01;

TP-ELQ-07-DMM
Izdanje/lssue 01
2022-04-01;

EURAMET cg-15
v.3.0, 2015-02

Generiranje/Generating

2,0-10* 1+ 0,02 pA

2,0-10% 1+ 0,2 pA

2,0-10% 1+ 2 pA

2,0-10* 1+ 0,05 mA

7,0-104-1+ 0,01 A

2,5-10%1+ 0,2 A

2,5-10%1+ 0,4 A

2,510%1+ 1A

2,5-10%1+ 2 A

Vlastiti postupak
In-house procedure
TP-ELQ-02-1
Izdanje/lIssue 01
2022-04-01

Generiranje/Generating
Umjeravanje strujnih
klijesta

Current clamp calibration
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Prilog potvrdi o akreditaciji

n- HAA Hrvatska skreditaciska agencia Anne_:x to tf_1e Ac.creditation Certificate 2058
Croatian Accreditation Agency Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
- M}Z?ﬁg veli¢ina/ Mierno podrugie Il\J/Ivjeti mjerenja ProSirena mjerna Metoda Napomene
No. | Measurand/ Measurand range easurement nesigurnost : umjeravanja
Calibration item Conditions Expanded Uncertainty | Calibration method
10 Hz do/to 20 Hz 5,0-103:1+ 0,035 A
0 pA do/to 100 pA 20 Hz do/to 45 Hz 2,0:1031 + 0,035 pA
45 Hz do/to 5 kHz 7,5:10%1+ 0,035 pA
10 Hz do/to 20 Hz 5,0:1031
20 Hz do/to 45 Hz 2,0:1031
45 Hz do/to 100 Hz 9,5:10*1
100 pA do/to 100 mA 100 Hz do/to 5 kHz 6,2:1041 Vlastiti postupci
5kHz do/to 20 kHz ~ |2,5-10°3 In-house procedures
20 kHz do/to 50 kHz 5,5-10731 TP-ELQ-02-1
50 kHz do/to 100 kHz |8,5:10%1 'zz()dzaznjéi '%Sf_e 01
. |tzmienicna struja 10 Hz do/to 20 Hz 5,0-10%1 ’ - t
* |AC Current 20 Hz dolto 45 Hz 2,5:10% | TP-ELQ-07-DMM Jerenjeiiieasuremen
100 mA dofto 1 A 45 Hz dofto 100 Hz | 1,5:10°%1 tzdanjefissue 01
100 Hz do/fto 5 kHz ~ [2,0-10%1 ’
100 MA dofto 1 A 5 kHz do/to 20 kHz 541031 Eélggl\z/lET cg-15v.3.0,
20 kHz do/to 50 kHz 1,3-1021
1 Ado/to 20 A 0,05 Hz do/to 45 Hz 1,0-10°31
1 Ado/to2,5 A 45 Hz do/to 65 Hz 2,0-10%:1
2,5 Ado/to 20 A 45 Hz do/to 65 Hz 2,5-1031
65 Hz do/to 1 kHz 2,0-103:1
1 Ado/to 20 A 1 kHz do/to 3 kHz 1,5-1031
3 kHz do/to 15 kHz 9,0-1031
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Prilog potvrdi o akreditaciji 2058
Annex to the Accreditation Certificate

n. |—| AA Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
No. | Measurand/ Measurand range o g . jeravan) Remarks
Calibration item Conditions Expanded Uncertainty | Calibration method
Mjerenje pomocu strujnog
4 A dofto 600 A 0,05 Hzdo/to 1kHz  |4,0-10°I transformatora
Measurement with current
transformer
2 Hz do/to 10 Hz 1,5-10%1
4 A do/to 1000 A
10 Hz do/to 45 Hz 4,0-1031
4 Adolto 20 A 8,5-10°31 glj.ervenje pomocu strujnih
20 A doto 120 A 5,510 | esta
45 Hz do/to 65 Hz 3 .
120 A do/to 240 A 7,0-10°1 Vlastiti postupak Measurement with current
Izmjeniéna struja 240 A do/to 1000 A 55-10%1 In-house procedure clamp
4. |AC Current 4 A do/to 120 A 65 Hz do/to 1 KHz 1,5-1021 TP-ELQ-02-1
120 A do/to 1000 A 2,0-1021 '2200'2&2“132 Isoslue 01
10 pA dof/to 3,2 mA 1,5:10%1 + 3 A
10 Hz do/to 3 kHz
3,2 mA do/to 32 mA 1,5-10-1+ 0,03 mA
32 mA do/to 320 mA 1,5-10% 1+ 1 mA
10 Hz do/to 3 kHz N .
320 mA do/to 3,2 A 3,0-103-1+ 10 mA Generiranje/generating
3,2 Ado/to 32 A 4,0:10%1+0,2 A Umieravanie struinih
32 A do/to 160 A 10 Hz do/to 100 Hz ~ [4,010%1+0,6 A Kli L ane ST
160 A do/to 500 A 4,0-103%1+3 A Current clamp calibration
500 A do/to 1000 A 10 Hz do/to 50 Hz 4,0-10%1+3A
3,2Ado/to 32 A 1,5-10%1+0,2 A
100 Hz do/to 440 Hz
32 A do/to 200 A 1,0-1021+0,5 A
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O HAA

Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Prilog potvrdi o akreditaciji
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on
Zamjenjuje prilog od/Replaces Annex dated:

2058

2022-10-04
2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory

Mjerna velic¢ina/

No. | Measurand/ Measurand range o g . jeravan) Remarks
Calibration item Conditions Expanded Uncertainty | Calibration method
10 Hz do/to 3 kHz 1,5-103%1+ 1,1 pA
3 kHz do/to 10 kHz 3,5-1031+2,1 A
0 pA do/to 32 pA
10 kHz do/to 20 kHz 551031+ 7 pA
20 kHz do/to 30 kHz 8,0:10%-1+ 11 pA
10 Hz do/to3 kHz 3,0-1031
3 kHz do/to 10 kHz 1,3-1021
32 pA do/to 320 pA 10 kHz do/to 20 kHz 4,5-1021 Vlastiti postupci
In-house procedures
20 kHz do/to 30 kHz 9,2 1021 TP-ELQ-32-|
10 Hz dofto 3 kHz 2,010 | 'zzodzazn}gfl'_%sf,e 01
I st 052 A doto 32 MA 3kHzdo/to 10kHz  [4,0-1031 ’
zmjenic¢na struja , , . .
4. AC JCurrent . 10 kHz do/to 20 kHz ~ |8,0-103-1 TP-ELQ-07-DMM Generiranje/Generating
20 kHz do/to 0 kHz | 1,4-107] caniotssue 01
3.2 mA dofto 32 MA 10 Hz do/to 3 kHz 2,0-1031
’ 3 kHz do/to 10 kHz 3,510 EURAMET cg-15
10 kHz do/to 20 kHz | 7,0-10% v-3.0, 2015-02
3,2 mA do/to 32 mA
20 kHz do/to 30 kHz 1,1-10%1
10 Hz do/to 3 kHz 2,0-1031
3 kHz do/to 10 kHz 3,5-10%1
20 kHz do/to 30 kHz  |8,0-107%:1
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n. |—| AA Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Prilog potvrdi o akreditaciji 2058
Annex to the Accreditation Certificate

Calibration item

Datum izdanja priloga/Annex Issued on 2022-10-04

Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory

Mjerna velic¢ina/ Lo .
. . - Uvjeti mjerenja ProSirena mjerna Metoda
Br. | Mjerilo Mjerno podrudje Mejasurerjnent : nesigurnost] umjeravanja Napomene
No. | Measurand/ Measurand range o . A Remarks
g Conditions Expanded Uncertainty | Calibration method

10 Hz do/to 3 kHz 3,0:10%1 Vlastiti postupci
0,32 Ado/to 3,2 A In-house procedures
3 kHz do/to 10 kHz 1,4-10%1 TP-ELQ-02-1
Izdanje/Issue 01
2022-04-01;
o ‘ 10 Hz do/to 3 kHz 4,0-10%1
4. Zgljcegﬁgstmuja 3,2 A do/to 10,5 A TP-ELQ-07-DMM Generiranje/Generating
1n2. Izdanje/lssue 01
3 kHz do/to 10 kHz 1,5-10=1 2022-04-01:
10 Hz do/to 3 kHz 4,510 1 EURAMET cg-15
10,5 A do/to 20 A v.3.0, 2015-02
3 kHz do/to 10 kHz 2,0:1021
0 Q do/to 10 Q 2,5-10%R+ 0,12 mQ
10 Q do/to 100 Q 3,5-10°R Vlastiti postupci
In-house procedures
100 Q do/to 100 kQ 2,0-105-R TP-ELQ-03-R
100 kQ dofto 1 MQ 3,010 R Izdanje/Issue 01
2022-04-01;
Otpor/Resistance 1 MQ do/to 10 MQ 1,0-10*R N
5. TP-ELO-07-DMM Mjerenje/Measurement
do/to 100 MQ 15:10%R "ELQ-07-
10MQ ' Izdanje/lssue 01
100 MQ do/to 1 GQ 1,2:10%R 2022-04-01;
0 Q do/to 0,06 Q 5,0:10%-R + 0,6 mQ EURAMET cg-15
0,06 Q do/to 0,6 Q 1 kHz 5,0-103R v.3.0, 2015-02
0,6 Q do/to 6 Q 25103 R
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O HAA

Hrvatska akreditacijska agencija

Prilog potvrdi o akreditaciji 2058
Annex to the Accreditation Certificate

Croatian Accreditation Agency Datum izdanja priloga/Annex Issued on 2022-10-04
Zamijenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
No. | Measurand/ Measurand range o g . jeravan) Remarks
Calibration item Conditions Expanded Uncertainty | Calibration method
6 Q do/to 100 Q 2,0:103R
100 Q do/to 1,6 kQ 2,5:-103R o
1 kHz Mijerenje/Measurement
1,6 kQ do/to 400 kQ 3,5-103R
400 kQ do/to 4 MQ 5,0-103R
0,06 mQ (1000 A, 60 mV) 1,0-102R
.10-3-
0,4 mQ (150 A, 60 mV) 6,1-10~R N ) Generiranje/Generating
0,6 mQ (100 A, 60 mV) 5,8:103R Vlastiti postupci
- In-house procedures Shunt/Shunt
. 3.
1,5 mQ (40 A, 60 mV) 58:103R TP-ELO-03-R
2mQ (30 A, 60 mV) 58-10°-R Izdanje/lssue 01;
0,01 Q do/to 0,1 4,7-10%R 2022-04-01;
5. Otpor/Resistance 103 . .
P 0,1 Qdofto 1 Q 7,0-10%R TP-ELQ-07-DMM Generiranje/Generating
1 Qdo/to 10 Q 1,5:-10%R Izdanje/lssue 01
2022-04-01;
10 Q do/to 100 Q 50-104R 022-04-0L Dekada/Decade
100 Q do/to 10 MQ 1,5-10*R EURAMET cg-15
0 Q do/to 40 Q 3,0-10%R +0,012 Q v-3.0, 2015-02
40 Q do/to 400 Q 2,5-10%R
0,4 kQ do/to 40 kQ 2,0-10%R
40 kQ do/to 400 kQ 2,5-104R Generiranje/Generating
0,4 MQ do/to 4 MQ 3,0-10*R
4 MQ do/to 40 MQ 6,5:10*R
40 MQ do/to 400 MQ 8,5-10*R
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n. |—| AA Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Prilog potvrdi o akreditaciji 2058
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
No. | Measurand/ Measurand range o g . jeravan) Remarks
Calibration item Conditions Expanded Uncertainty | Calibration method
i Vlastiti postupci
. 4.,
100 MO 1,0-107R In-house procedures
1 GQ 1,0'10'3'R TP-E|__Q-03-R
Izdanje/lssue 01
. 10 GQ 5,0-103R 2022-04-01, — .
5. Otpor/Resistance TP-ELQ-07-DMM Generiranje/Generating
100 GQ 28-103R Izdanje/Issue 01
’ 2022-04-01;
EURAMET/cg-15
1072
1TQ L7-10%R v.3.0, 2015-02
0 pF do/to 4 pF 5,0:10%-C + 0,01 pF
4 pF do/to 40 pF 5,0:103-C
40 pF do/to 25 pF 6,0-10%*-C Mjerenje/Measurement
25 uF dofto 250 pF 5,0:103-C
250 pF do/to 2500 pF 5,0:102-C | )
Vlastiti postupal
.10-2-
Kapacitet 1 pF do/to 10 pF °9-10%C In-house procedure
6. Cagacitance 10 pF do/to 100 pF 1 kHz 6,5:103-C TP-ELQ-04-C
100 pF do/to 1000 pF 1,5:-103-C ;Z()dzaznjgéll |5051UG 01, Generiranje/Generating
1 nF do/to 10 nF 6,5-10%*C Dekada/Decade
10 nF do/to 1 uF 6,0-10*-C
1 pF do/to 10 uF 2,4:102-C
0,5 nF do/to 4 nF 1,6-10%-C Generiranje/Generating
4 nF do/to 40 nF 9,0-103-C
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O HAA

Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Prilog potvrdi o akreditaciji
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on
Zamjenjuje prilog od/Replaces Annex dated:

2058

2022-10-04
2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
No. | Measurand/ Measurand range o g . jeravan) Remarks
P Conditions Expanded Uncertainty | Calibration method
Calibration item
40 nF do/to 400 nF 8,0-103-C Vlastiti postupak
. 02 In-house procedure Generiranje/Generating
6. KapaC!tet 400 nF do/to 4 ],J.F 1 KHz 1,1-104C TP'ELQ'O4'C
Capacitance 4 uF dof/to 4 mF 1,3-102C Izdanje/Issue 01,
4 mF do/to 40 mF 2.7-102-C 2022-04-01
0 mH do/to 0,01 mH 5,0:102-L + 0,06 uH
.10-3-
0,01 mH do/to 0,1 mH 5,0-10°-L Vlastiti postupak
. 0,1 mH do/to 64 H 8,0-10-L In-house procedure Mjerenje/Measurement
Induktivitet
[£ 64 H do/to 640 H 1 kHz 5.0-10°L TP-ELQ-05-L
Inductance Izdanje/lssue 01
. '2. 1
640 H do/to 6400 H 5,0-10%L 20220401 .
1072 eneriranje/Generating
0,01 mH do/to 10 mH 1,2-10%-L Dekada/Decade
2usdo/tols 3ns Rucni elektronicki
sekundomijeri -
1sdo/to 108 s 2,2-10°t mjerenje odstupanja s/d
0,00 s/d do/to +9,99 s/d 0,03 s/d . Digital hand stopwatches
Vlastiti postupak _
.. In-house procedure it
8. \/_remgnskl interval 49,99 s/d do/to £59,9 s/d 0,06 s/d TP-TIF-01-TI measurement of deviation
Time interval . s/d
Izdanje/lssue 01 — —
2022-04-01 Ruéni me}}an_lckl
sekundomijeri
5 s do/to 7200 s 0,08s Mechanical hand
stopwatches
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Prilog potvrdi o akreditaciji

o ) Annex to the Accreditation Certificate 2058
n. H AA EI;’;‘.;'éi?'é!:;f{;ﬁﬁ'f,'{;;nﬂi““’a Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
No. | Measurand/ Measurand range o g . jeravan) Remarks
Calibration item Conditions Expanded Uncertainty | Calibration method
2 mHz do/to 10 Hz 6 nHz
10 Hz do/to 3 GHz 6,0-10°20-f Mijerenje/Measurement
3 GHz do/to 46 GHz 1,3-10°9-f }/Iaﬁtltl postupaak
n-house procedure
9. Frekvencija/Frequency |1 *HZ do/to 10 Hz 0,5 pHz TP-TIF-02-F
1n-8. Izdanje/lssue 01
10 Hz do/to 250 kHz 5,0-10°A 2022-04-01 Generiranje/Generating
250 kHz do/to 40 GHz 6,0-10°-f
0 dofto 10° Broj/Number 2
0,1 Hz do/to 1 Hz 6,0-107-f + 0,8 uHz
1 Hz do/to 10 Hz 6,0-107-f + 8 pHz
10 Hz do/to 100 Hz 6,0-107-f + 80 pHz
107
0,1 kHz do/to 1 kHz Frekvencija/Frequency 6,0-107-f + 0,8 mHz
1 kHz do/to 10 kHz 6,0-107-f + 8 mHz Vlastiti postupak
10 kHz do/to 100 kHz 6,0-107-f + 80 mHz In-house procedure Mjerenje/Measurement
10. {Impulsi/Pulses 0,1 MHz do/to 1 MHz 6,0-107-f + 0,8 Hz TP-TIF-03-IMP o _
1 MHz do/to 10 MHz 6.0-107-f+ 8 Hz Izz()dzazrij&/ll_soslue 01 Generiranje/Generating
0,1 us do/to 100 ps 6,0-107-t+ 3 ns
0,1 ms do/to 1 ms 6,0-107-t+ 3,5 ns
1 ms do/to 10 ms _ _ 6,0-107-t+ 15ns
Period/Period
10 ms do/to 100 ms 6,0-:107-t + 0,15 ps
0,1sdo/tols 6,0-107-t + 20 ps
1sdo/to10s 6,0-107-t + 0,25 ms
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O HAA

Hrvatska akreditacijska agencija

Prilog potvrdi o akreditaciji 2058
Annex to the Accreditation Certificate

1 us do/to 10 pus

10 ps do/to 100 ps

0,1 ms do/to 1 ms

1 ms do/to 10 ms

10 ms do/to 100 ms

0,1sdoftols

Vrijeme porasta/
Rise Time

6,0-10-t+ 55 ns

6,0-10°-t+ 0,3 s

6,010t + 7 s

6,0-10°-t + 40 ps

6,0-10°-t + 55 pis

6,0-105-t + 20 ms

Croatian Accreditation Agency Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
No. | Measurand/ Measurand range o g . jeravan) Remarks
Calibration item Conditions Expanded Uncertainty | Calibration method
10 s do/to 100 s Period/Period 6,0-107-t+ 0,5 ms
0,1 us do/to 100 ps 6,0-:107-t+ 3 ns
0,1 ms do/to 1 ms 6,0-107-t+4ns
1 ms do/to 10 ms 3 ) 6,0:107-t + 15 ns
Sirina/Width
10 ms do/to 100 ms 6,0-:107-t + 0,15 us
0,1sdo/to10s 6,0:107-t + 20 ps
10 s dofto 100 s 6,0-107-t+0,9 ms Viastiti postupak .
In-house procedure Mijerenje/Measurement
10. | Impulsi/Pulses 10 ns do/to 100 ns 6,0:10°t +3,5ns TP-TIF-03-IMP
Izdanje/Issue 01 Generiranje/Generating
.10-6.
0,1 us do/to 1 ps 6,0-10°-t+ 8 ns 2022-04-01
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Prilog potvrdi o akreditaciji

o ) Annex to the Accreditation Certificate 2058
n. H AA EI;’;‘.;'éi?'é!:;f{;ﬁﬁ'f,'{;;nﬂi““’a Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
Miermopodrucie | [MESTIOS - Prokiens ik hieode | napomene
No. | Measurand/ Measurand range o g . jeravan) Remarks
Calibration item Conditions Expanded Uncertainty | Calibration method
0 do/to 10° Broj/Number 2
Impulsi 0,1 Hz do/to 1 Hz 1,0-10*f + 1 pHz
Pretvornici impulsa u
druge mijerne veli¢ine 1 1Hz dO/tO 10 Hz 1,0'10_4'1: + 10 HHZ
ge my
drugih mjernih veli¢ina |10 12 do/to 100 Hz 10-10%f + 0.1 mHz Vlastiti postupak
u impulse ’ ’ In-house procedure Mjerenje/Measurement
11. |Pulses 0,1 kHz do/to 1 kHz } ol 1,0-104f+ 1 mHz TP-TIF-03-IMP
Pulse transducers to Frekvencija/Frequency M Izdanje/Issue 01 Generiranje/Generating
quantities and other 10 kHz do/to 100 kHz 1,0-10*f + 0,1 Hz
measuring quantities to
pulses 0,1 MHz do/to 1 MHz 1,0:10%f + 1 Hz
1 MHz do/to 10 MHz 1,0-10*f + 10 Hz
0 mV do/to 320 mV 5,0:10*U + 10 uv
Vertikalni otklon - "
0,32V do/to 3,2V istosmjerni napon 5,0-104-U +0,1 mV
3,2V dofto 32 V Vertical deflection - 5,0-104U + 1 mV
DC voltage Vlastiti nostunak
32V do/to 320 V 5,0-10%U + 10 mV astiti postupa
Osciloskopi In-house procedure
12. Oscilloscopes 0 mV do/to 320 mV 1,0-102-U + 6 mV TP-ELQ-08-0OSC Generiranje/Generating
Izdanje/lIssue 01
0,32 V do/to 3,2 V .Ver"[ike'llvni' otklon - 1,0-10%U +5mV 2022}04_01
3,2V do/to 32 V lzmjenient napon 1,0:102U + 60 mV
' Vertical deflection — '
32 V do/to 105 V AC voltage 1,0-102-U + 0,25 V
105 V do/to 320 V 1,0:10%-U + 0,25V
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O HAA

Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Prilog potvrdi o akreditaciji
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on
Zamjenjuje prilog od/Replaces Annex dated:

2058

2022-10-04
2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory

Mjerna velic¢ina/

Oscilloscopes

Miermopodrucie | [MESTIOS - Prokiens ik hieode | napomene
No. | Measurand/ Measurand range o g . jeravan) Remarks
P Conditions Expanded Uncertainty | Calibration method
Calibration item
1 Hz do/to 10 kHz 1,0-102-f+ 0,1 Hz
10 kHz do/to 100 kHz Frekvencijski raspon 1,0-102-f+ 0,2 Hz
0,1 kHz do/to 1 MHz Frequency bandwidth | o.102.f + 2 Hz
1 MHz do/to 10 MHz 1,0-102-f + 20 Hz
10 MHz do/to 100 MHz Frekvencijski raspon 1,0-102-f + 10 Hz
0,1 GHz do/to 1 GHz Frequency bandwidth | 9.102.f + 20 Hz
10 ns do/to 1 ms Horizontalni otklon - 1,0:10%t+5ns
Vremenska baza e Vlastiti postupak
Osciloskopi 1 ms do/to 100 ms Horizontal deflection — 1,0-10"t+10ns In-house procedure
12. 0,1sdo/to20s Time Base 1,0-10%t+ 1 s TP-ELQ-08-OSC Generiranje/Generating

10 ns do/to 100 ns

0,1 us do/to 1 pus

1 us do/to 10 pus

10 ps do/to 100 ps

0,1 ms do/to 1 ms

1 ms do/to 10 ms

10 ms do/to 100 ms

0,1sdoftols

Vrijeme porasta/Rise
Time

1,0-103t+5ns

Izdanje/lssue 01
2022-04-01

1,0-:10%t+ 10 ns

1,0-10%t+ 0,1 ps

1,0-103t+ 0,5 ps

1,0-103t + 10 ps

1,0-103t + 50 ps

1,0-103t+ 0,1 ms

1,0-103t + 20 ms
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Prilog potvrdi o akreditaciji

o ) Annex to the Accreditation Certificate 2058
n. H AA EI;’;‘.;'éi?'é!:;f{;ﬁﬁ'f,'{;;nﬂi““’a Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
Miermopoarae | |WRLTIE Pk erns - uetode | apomens
No. | Measurand/ Measurand range . g , jeravanj Remarks
! L Conditions Expanded Uncertainty | Calibration method
Calibration item
-800 mbar do/to 0 mb Generiranje, mjerenje |2 mb i
Tlak (podtlak, pretlak)/ mbar doro © mbar Generatinjg Jeren) mbar Vlastiti postupak
g).pll‘;lilni- manome;ri_, 0 mbar do/to 400 mbar measureme,nt 1,5 mbar !IpF;h'\c;IuEsa pori)csdure
igitalni manometri s - -01-
pokazivanjem, 0,4 bar do/to 10 bar Tlagni medij: plin 15 mbar Izdanje/Issue 01
pretvornici tllaka S 10 bar do/to 35 bar Pressure medium:gas |20 mbar 2022-04-01,
13. |elektri¢nim izlazom — - -
Gauge pressure/ 0 bar do/to 60 bar Generqunje, mjerenje 25 mbar DKD-R 6-1
Pressure gauges, digital [0 par dofto 250 bar Generating, 0.15 bar 2014-03
pressure gauges, measurement i
pressure transducers 250 bar do/to 600 bar Tlatni medii: ul 0,3 bar EURAMET cg-17 v.4.0,
ith electrical output acni medy. uje 2019-04
with electrical outpu 600 bar do/to 1000 bar Pressure medium: oil 0,45 bar
(1050,41 do/to 300,89) 0,14 mbar
mbar
Apsolutni tlak, visina/ | (-304.8 do/to 9144) m 3,048 m Vlastiti postupak
Pitostatik kalibratori (-1000 do/to 30000) ft 10 ft In-house procedure
14. | Absolute pressure, TP-MEH-03-PIT
altitude (300,89 do/to 115,97) 0,15 mbar Izdanje/lssue 01
Pitostatic calibrators | MPar 2022-04-01
(9144 do/to 15240) m 10,668 m
(30000 do/to 55000) ft 35 ft
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Hrvatska akreditacijska agencija

n. | |f VA Croatian Accreditation Agency

Prilog potvrdi o akreditaciji 2058
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
Miermopoarucie | ISR Prokiens ik hieode | napomene
No. | Measurand/ Measurand range o g . jeravan) Remarks
P Conditions Expanded Uncertainty | Calibration method
Calibration item
Diferencijalni tlak, (0,65 do/to 105) mbar (dif) 0,774 mbar Vlastiti postupak
brzina/
15 |Pitostatik kalibrator (10,29 do/to 128,61) m/s 0,412 m/s ?Ph&uEsa porgcsldTure
Differential pressure, (37 04 do/to 463) km/h 1,482 km/h Izdanje/Issue 01
airspeed/ 2022-04-01
Pitostatic calibrators | (0 do/to 250) kt 0,8 kt
Otpornicki/Resistance | 0,3 °C U laboratoriju, usporedba s
etalonskim otpornickim
-30 °C do/to 155 °C termometrom u suhom
Termopar/Thermocoupl ;
Temperatura/ e P up 0,9 °C blok kalibratoru
Termometri s direktnim In laboratory, comparison
pokazivanjem, o . . with standard resistance
termometri s ugradenim Otpornicki/Resistance | 1 °C Vlastiti postupak thermometer in dry block
pretvornikom . . In-house procedure calibrator
16. |temperature 155 °C do/to 425 °C Termopar/Thermocoupl TP-THD-01-TDP
Temperature/Thermomet e P P 1,4 °C Izdanje/lssue 01 Promjeri sonde/Sensor
ers with direct 2022-04-01 diameters:
display,thermometers D=03mm,04mm,06
with built-in temperature o . . mm,? 6,35 mm, @ 8§ mm,
transmitter Otpornicki/Resistance | 1,1 °C @ 10 mm
425 °C do/to 600 °C
Termopar/Thermocoupl o Uronjenje/Immersion
1,9 °C
e >20x%xD
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O HAA

Hrvatska akreditacijska agencija

Prilog potvrdi o akreditaciji 2058
Annex to the Accreditation Certificate

Croatian Accreditation Agency Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
Miernopoaracie | ST Prosten pierns | bote | napomene
No. | Measurand/ Measurand range . g . jeravany Remarks
P Conditions Expanded Uncertainty | Calibration method
Calibration item
Temperatura,
temperatura okoliSa/
Termometri s direktnim
pokazivanjem,
termometri s ugradenim .
pretvornikom Vlastiti postupak Usporedba s etalopsklm
termometrom u klima
temperature In-house procedure Komori
17. | Temperature, -20 °C do/to 60 °C 1°C TP-THD-05-TAIR . .
. - Comparison with standard
environmental Izdanje/Issue 01 AT
thermometer in climatic
temperature/ 2022-04-01
. chamber
Thermometers with
direct
display,thermometers
with built-in temperature
transmitter
Temperatura/ -200 °C do/to 350 °C 0,02 °C .
. e . Pt 25.5 Vlastiti postupak
Indikatori i simulatori za °C dof R ) 5 In-house brocedure
otpornicke termometre i 350 °C doito 630 °C 0,03 °C TP-THD-F())Z-TIS
termoparove 2200 °C do/to 750 °C 0.02 °C - Mjerenje + generiranje
’ Izdanje/lssue 01
18. | Temperature/ Pt 100 2022-04-01 Measurement +
Indicators and 750 °C do/to 850 °C 0,03 °C generating
simulators for resistance | g o go/to 630 °C Pt 500, Pt 1000 0,02°C EURAMET cg-11
thermometers and V2.0 2011-03
thermocouples -200 °C do/to 600 °C Pt 10000 0,02 °C B
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O HAA

Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Prilog potvrdi o akreditaciji
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on
Zamjenjuje prilog od/Replaces Annex dated:

2058

2022-10-04
2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory

Mjerna velicina/ Uvjeti mjerenja ProSirena mjerna Metoda
Br. | Mjerilo Mjerno podrucje Mejasurerjnent : nesigurnost : umjeravanja Napomene
No. | Measurand/ Measurand range o g . jeravan) Remarks
P Conditions Expanded Uncertainty | Calibration method
Calibration item
20 °C do/to 50 °C 6,5 °C
50 °C do/to 100 °C 2,3°C
100 °C do/to 200 °C 1,4 °C
200 °C do/to 350 °C termopar tip B 1°C
thermocouple type B
350 °C do/to 650 °C 0,5 °C
650 °C do/to 1150 °C 0,3 °C
Temperat_u_ra{ . 1150 °C do/to 1800 °C 0.2 °C Vlastiti postupak
Indikatori i simulatori za 0/to ,
) ke ¢ tre i In-house procedure
fpom‘c ¢ fermometre 1 1.550 °C dofto -200 °C 0,2°C TP-THD-02-TIS Mijerenje + generiranje,
ermoparove o o termopar tip E o Izdanje/lssue 01 Rjoff
18. | Temperature/ -200 °C do/to -150 °C h | 0,1°C
Indicators and thermocouple type E 2022-04-01 Measurt_ement_+
: : -150 °C do/to 1000 °C 0,05 °C generating, Rjoff
simulators for resistance
thermometers and 200 °C do/to -150 °C . 0.1 °C EURAMET cg-11
- 0/10 - termopar tip J ; v.2.0, 2011-03
thermocouples h |
-150 °C do/to 1200 °C thermocouple type J 19,05 °C
-250 °C do/to -200 °C 0,5 °C
-200 °C do/to -150 °C 0,2 °C
-150 °C dofto -50 °C termopar tip K 0,1 °C
thermocouple type K
-50 °C do/to 1050 °C 0,05 °C
1050 °C do/to 1350 °C 0,1 °C
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O HAA

Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Prilog potvrdi o akreditaciji
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on
Zamjenjuje prilog od/Replaces Annex dated:

2058

2022-10-04
2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
Miermopoarue | ST Prosens miens | etote | napomene
No. | Measurand/ Measurand range o g . jeravan) Remarks
P Conditions Expanded Uncertainty | Calibration method
Calibration item
-250 °C do/to -200 °C 1°C
-200 °C do/to -150 °C termopar tip N 0,2°C
thermocouple type N
-150 °C do/to 1300 °C 0,1°C
- o -50 °C do/to 50 °C 0,5 °C
emperatur termopar tip R Vlastiti
. A . ° o ° postupak
Indikatori i simulatori za 50 °C dofto 300 °C thermocouple type R 03°¢ In-house procedure
?tpomwke termometre 11309 oC do/to 1750 °C 02°C TP-THD-02-TIS Mjerenje + generiranje,
ermoparove o o o Izdanje/Issue 01 Rjoff
18. | Temperature/ -50 °C do/to 50 °C 0,5°C 2022-04-01 Measurement +
Indicators and 50 °C do/to 450 °C termopar tip S 03°C generating, Rjoff
simulators for resistance thermocouple type S ’ EURAMET cg-11 '
thermometers and 450 °C do/to 1750°C 0,2°C v.2.0. 2011-03
thermocouples e
-250 °C do/to -200 °C 0,5 °C
-200 °C do/to -150 °C termopar tip T 0,2°C
-150 °C do/to -50 °C thermOCOUple type T 0,1 °C
-50 °C do/to 400 °C 0,05 °C
-30 °C do/to 10 °C 2,3°C "
Temperatura/ O N N }{]I_ahsct)ﬁ'sgosrgjc%ﬂz re Promjer mete
19, |1C termometri 10 °C do/to 40 °C 0,8 °C TP-THD-F())4-TIC Target diameter
Temeperature/ 40 °C do/to 100 °C 1,7°C Izdanje/Issue 01 @ 57 mm
IR thermometers 2022-04-01 €=0,95
100 °C do/to 150 °C 2,4°C el
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O HAA

Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Annex to the Accreditation Certificate

Prilog potvrdi o akreditaciji

Datum izdanja priloga/Annex Issued on

Zamjenjuje prilog od/Replaces Annex dated:

2058

2022-10-04
2022-01-20

Umjeravanje u laboratoriju/Calibration performed in a laboratory

Mjerna velic¢ina/

Br. | Mjerilo Mjerno podrucje Il\J/I\(/eJ; stl:rr:rjneel;iﬂja Prosirena I?Jerna MeFOda . Napomene
No. | Measurand/ Measurand range o nesigurnos . umjéravanja Remarks
P Conditions Expanded Uncertainty | Calibration method
Calibration item
150 °C do/to 200 °C 4°C .
Temperatura/ ) ) 3 }{]I_a;;g;gosr?cizﬁ re Promjer mete
1o, |IC termometri 200 °C do/to 300 °C 6°C TP-THD-F())4-TIC Target diameter
Temeperature/ 300 °C do/to 400 °C 7.4 °C Izdanje/lssue 01 @ 58 mm
IR thermometers 2022-04-01 £=0,95
400 °C do/to 500 °C 9°C
Temperatura (u
kalibratoru)
. . 10 % do/to 90 % Temperature (in 2% .
Relativna vlaznost calibrator) Vlastiti postupak
zraka/ 245°C+3,5°C In-house procedure Mjerenje + generiranje
20. |Higrometri . - TP-THD-06-RH Measurement +
Relative air humidity/ Temperatura (u klima Izdanje/Issue 01 generating
Hygrometers komori) _ 2022-04-01
30 % do/to 90 % Temperature (in 3%
climatic chamber)
0 °C do/to 60 °C
Vlastiti postupak
-40 °C do/to 300 °C 1,3°C In-house procedure DAKkS DKD-R 5-7:
TP-THD-07-KK Podmetoda A i B za
Temperatura i relativna |zdanje/Issue 01 komore V < 2000 I,
vlaznost/Klima komore 2022-04-01 podmetoda C za sve
51, |Temperature and 10 % do/to 90% 10 °C dofto 70 °C 25% EURAMET cg-20/ obujme
relative v.5.0, 2017-09 DAKkS DKD-R 5-7:
humidity/Climatic Methods A and B for
chambers DAkKkS DKD cambers with volume less
R-5-7:2018 than 2000 I, method C for
90 % do/to 95% 20 °C do/to 30 °C 2,5% Metode/Methods all volumes
A B, C

HAA-Ob-7/7-2/2/1zdanje/Issue 10

stranica/page 23 od/of 29



Prilog potvrdi o akreditaciji

o ) Annex to the Accreditation Certificate 2058
n. H AA EI;’;‘.;'éi?'é!:;f{;ﬁﬁ'f,'{;;nﬂi““’a Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje u laboratoriju/Calibration performed in a laboratory
Mjerna velic¢ina/ T : - .
Miermopodragie | (ML ok ks Metote | apomene
No. | Measurand/ Measurand range o g . jeravan) Remarks
P Conditions Expanded Uncertainty | Calibration method
Calibration item
o 8 do/to 15 lux 6% Vlastiti postupak
Osvjetljenje/ 80 lux do/to 140 | + 50 In-house procedure
iari iatlieni ux do/to ux 0 -
22. mle“.la osvlletljenja TP-OPT-01-LUX Mjerenje/Measurement
uminance 800 lux do/to 1600 lux +5% |zdanje/|ssue 01
Lux-meters 2022-04-01
8600 do/to 16000 lux +8 %
Brzina protoka zraka/ | 5 s dosto 2 mis £42%+ 0,28 m/s
Krilni anemometri
(promjer <25 mm) .
i termoanemometri 2 m/s do/to 5 m/s +42 %+ 0,37 m/s Vlastiti postupak
Airflow velocity/ In-house procedure
23. Rotati TP-FLU-02-ANE Mjerenje/Measurement
otating vane 5 m/s do/to 10 m/s +£42 %+ 0,33 m/s Izdanje/lssue 01
anemometers
(diameter < 25 mm) 2022-04-01
= 10 m/s do/to 20 m/s +42 %=+ 0,57 m/s
and thermal
anemometers 20 m/s do/to 30 m/s +42%=+ 0,72 m/s
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Prilog potvrdi o akreditaciji

o ) Annex to the Accreditation Certificate 2058
n. H AA EI;’;‘.;'éi?'é!:;f{;ﬁﬁ'f,'{;;nﬂi““’a Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje na terenu/On-site calibration
Mjerna velic¢ina/ Uvieti mierenia ProSirena mjerna Metoda
Br. | Mjerilo Mjerno podrucje Mejasurerjnent ] nesigurnost Umieravania Napomene
No. | Measurand/ Measurand range o Expanded measurement jeravan Remarks
TS Conditions ; Calibration method
Calibration item uncertainty
1 kV do/to 7,5 kV 2,1-10%-U Vlastiti postupci
S In-house procedures
L Istosmijerni napon 7,5 kV dofto 15 kV 2,1-10=-U TP-ELQ-01-U
' Izdanje/lssue 01
DC Voltage 15 KV dofto 30 KV 2,1-10%U 2022-04-01
1072 iereni
30 kV do/to 40 kV 2,4-10%-U TP-ELQ-07-DMM Mjerenje/Measurement
1KV do/to 7,5 KV 2,0-102U e tesue O
9. | lzmjenicni napon 7,5 kV do/to 15 kV 50 Hz 2,0-102U
AC Voltage EURAMET cg-15
15 kV do/to 30 kV 2,0-102U v.3.0, 2015-02
- 2 .
Tlak (podtlak, pretlak)/ 800 mbar dofto 0 mbar mbar Vlastiti postupak
g)lgﬂlazlrrlﬁ 221;?%:2,5 0 mbar do/to 400 mbar Tlagni medi: plin 1,5 mbar %h&u&sa pori)csdure Mijerenje/Generiranje
i ) il Measurement/Generatin
pokazivanjem, pretvornici | 9+4 bar do/to 10 bar Pressure medium:gas 15 mbar Izdanje/Issue 01 g
5 ?la:ka s elektricnim 10 bar do/to 35 bar 20 mbar 2022-04-01,
. izlazom
Gauge pressure/ 0 bar do/to 60 bar 25 mbar DKD-R 6-1
Pressure gauges, digital |4 1ot do/to 250 bar T 0.15 bar 2014-03 Mijerenje/Generiranje
pressure gauges, pressure Tlagni medij: }llje_ . : Measurement/Generating
transducers with electrical | 250 bar do/to 600 bar Pressure medium: oil 0,3 bar EURAMET cg-17 v.4.0,
output 2019-04
P 600 bar do/to 1000 bar 0,45 bar
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Hrvatska akreditacijska agencija
Croatian Accreditation Agency

Zamjenjuje prilog od/Replaces Annex dated:

Prilog potvrdi o akreditaciji
Annex to the Accreditation Certificate

Datum izdanja priloga/Annex Issued on

2058

2022-10-04
2022-01-20

Umjeravanje na terenu/On-site calibration
Mjerna velic¢ina/ Uvieti mierenia ProsSirena mjerna Metoda
Br. | Mjerilo Mjerno podrucdje M . ) ] nesigurnost . . Napomene
No. | Measurand/ Measurand range easurement Expanded measurement umjeravanja Remarks
TS Conditions . Calibration method
Calibration item uncertainty
U laboratoriju, usporedba
Otpornicki/Resistance 0,3 °C s etalonskim otporni¢kim
termometrom u suhom
Temperatura/ -30 °C dofto 155 °C blok kalibratoru
Termometri s direktnim Termopar/Thermocouple | 0,9 °C In laboratory,
pokazivanjem, comparison with standard
termometri s ugradenim Vlastiti postupak resistance thermometer in
pretvornikom Otpornicki/Resistance 1°C In-house procedure dry block calibrator
4, temperature TP-THD-01-TDP
Temperature/Thermomet | 155 °C do/to 425 °C Izdanje/Issue 01 Promijeri sonde
ers with direct display, Termopar/Thermocouple | 1,4 °C 2022-04-01 Sensor diameters:
thermometers with built- D=0 3 mm, d4 mm, @
in temperature 6 mm,J 6,35 mm, @ 8
transmitter Otpornic¢ki/Resistance 1,1 °C mm, @ 10 mm
425 °C dolto 600 °C Uromanial _
o ronjenje/lmmersion
Termopar/Thermocouple | 1,9 °C =20 %D
Temperatura/ ~200 °C do/to 750 °C Indikatori/Indicators Pt | %3 °C N
Indikatori i simulatori za | 750 °C do/to 850 °C | 100 0,1 °C }{]'arféﬁ'sggsr?&%‘zre
otporni¢ke termometre i - —
termoparove 200 °C dofto 530 °C Indikatori/Indicators Pt 0.2°C TP-TI_-|D-02-TIS Mjerenje + generiranje
5 Temperature/ SOQ - Izdanje/Issue 01 Measurement +
Indicators and 2200 °C do/to 850 °C Indikatori/Indicators Pt 0.2 °C 2022-04-01 .
_ _ o/to 1000 , generating
simulators for resistance EURAMET cg-11
thermometers and ~200 °C dofto 600 °C Simulatori/Simulators Pt | %2 °C v.2.0, 2011-03
thermocouples 100
600 °C do/to 850 °C 0,1°C
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Prilog potvrdi o akreditaciji 2058

o i Annex to the Accreditation Certificate
n. H AA EI;’;‘.;'éi?'é!:;f{;ﬁﬁ'f,'{;;nﬂi““’a Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20
Umjeravanje na terenu/On-site calibration
Mjerna velic¢ina/ Uvieti mierenia ProSirena mjerna Metoda
Br. | Mjerilo Mjerno podrucdje . ) ] nesigurnost . . Napomene
Measurement umjeravanja
No. | Measurand/ Measurand range o Expanded measurement A Remarks
TS Conditions . Calibration method
Calibration item uncertainty
-200 °C do/to 530 °C gggulaton/Slmulators Pt 0,2 °C Mijerenje + generiranje
Simulatori/Simulators Pt Measurement +
-200 °C do/to 850 °C 1000 0,2 °C generating
920 °C dofto 1800 °C | Lermopartip B 0,2 °C
Thermocouple type
Termopar tip E
Temperatura/ -200 °C do/to 1000 °C 0,6 °C .
Indikatori i simulatori za 'I]—:rﬁr:?;:rotl:glf type mlfc?l?ssgigjcﬂ(ure
?etfr?]lc‘)r;;?oevteermometre i | -190 °C do/to -1200 °C Thermocouple type 0,25°C TP-THD-02-TIS
5. Temperature/ -160 °C do/to 1260 °C Termopar tip K 0,25 °C Izdanje/lssue 01 . - o
Indicators and Thermocouple type 2022-04-01 Mijerenje + generiranje,
: . Termopar tip N Rjoff
simulators for resistance ° ° °
thermometers and 0°C dofto 1300 °C Thermocouple type 0,25°C EURAMET cg-11 Measurement +
i v.2.0, 2011-03 i i
thermocouples 150 °C dolto 1750 °C Termopar tip R 0.25 °C generating, Rjoff
Thermocouple type
170 °C dofto 1750 °C | JEMopartip S 0,4 °C
Thermocouple type
[130°C dofto 400 °C | ermopartip T 0,4 °C
Thermocouple type
2200 °C doto 750 °C gérgulatorl/Slmulators Pt 0.25 °C
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O HAA

Hrvatska akreditacijska agencija

Prilog potvrdi o akreditaciji 2058
Annex to the Accreditation Certificate

Croatian Accreditation Agency Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20

Umjeravanje na terenu/On-site calibration
Mjerna velic¢ina/ Uvieti mierenia ProSirena mjerna Metoda

Br. | Mjerilo Mjerno podrucje ] J ) nesigurnost . . Napomene

Measurement umjeravanja
No. | Measurand/ Measurand range o Expanded measurement A Remarks
P Conditions . Calibration method

Calibration item uncertainty

-30 °C dof/to 10 °C 3,2°C
R . o Promjer mete
10 °C do/to 40 °C 1,5°C Target diameter:
40 °C do/to 100 °C 1,9 °C ?_(5)791;““
Vlastiti postupak e
T
emperatura/_ 100 °C do/to 150 °C 2,5°C In-house procedure

6 IC termometri TP-THD-04-TIC
Temeperature/ 150 °C do/to 200 °C 4°C Izdanje/lssue 01
IR thermometers 2022-04-01 )

200 °C do/to 300 °C 6 °C o Promjer mete
o/to Target diameter:
300 °C do/to 400 °C 7,4 °C @58 mm
&=0,95
400 °C do/to 500 °C 9°C
Vlastiti postupak
-40 °C do/to 300 °C 1,3 °C ?I;h;_’l‘j'sé %goﬁ&“re DAKKS DKD-R 5-7:
| d- i /I- - o1 Podmetoda A i B za
. . zdanje/Issue komore V < 2000 I,
Temperatura i relativna 2022-04-01 podmetoda C za sve
vlaznost/Klima komore .
0, 0, o, o, 0,

7. Temperature and relative 10 % dofto 90% 10°C dofto 70 °C 2,5% EURAMET cg-20 c[))k,)AuliLnSeDKD-R 5.7
h;umu::ty/CIlmatlc v.5.0,2017-09 Methods A and B for
chambers DAKKS DKD cambers with volume less

90 % do/to 95% 20 °C dolto 30 °C 2,5% R-5-7:2018 ]Eh";m IZI(\)/O? 'r’nmemd ¢
Metode/Methods or all volumes
A B,C
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Prilog potvrdi o akreditaciji

Annex to the Accreditation Certificate 2058
Hrvatska akreditacijsk ij . L
n. H AA Cﬁé’a’téﬂlicr':mt'aﬁﬁ'élseanﬂi““"a Datum izdanja priloga/Annex Issued on 2022-10-04
Zamjenjuje prilog od/Replaces Annex dated: 2022-01-20

* ProSirena mjerna nesigurnost je izracunata u skladu s postupkom opisanim u EA 4/02 M, s razinom povjerenja 95 %, §to uobicajeno i ako nije drugadije
navedeno, zna¢i mnozenje standardne nesigurnosti faktorom pokrivanja k=2. Laboratorij ne smije u potvrdama o umjeravanju koje izdaje u statusu
akreditiranog laboratorija izraZzavati manju mjernu nesigurnost od objavljene CMC.

Expanded measurement uncertainty has been calculated according to the procedures given in EA 4/02 M, at a coverage probability of 95 %, which

usually and if not stated otherwise, means by multiplying standard uncertainty by a coverage factor of k = 2. An accredited laboratory is not permitted to
guote an uncertainty that is smaller than the published CMC in certificates issued under its accreditation.

HAA-Ob-7/7-2/2/1zdanje/Issue 10 stranica/page 29 od/of 29



