SLOVENSKA
AKREDITACLIA

Reg. &t. / Ref. No.: 3150-0027/10-0001
Datum izdaje / Issued on: 15. november 2010

Zamenjuje izdajo z dne / Replaces Annex dated: 29. januar 2010

Veljavnost akreditacije je mogoce preveriti na spletni strani SA, www.sa.gov.si.
Information on current accreditation status is available at the SA website, www.sa.gov. si.

PRILOGA K AKREDITACIJSKI LISTINI
Annex to the accreditation certificate

LK-011

1 AKREDITIRANI ORGAN / ACCREDITED BODY

METREL DUS d.d.
Ljubljanska cesta 77, 1354 Horjul
Kalibracijski laboratorij

2  STANDARD

SIST EN ISO/IEC 17025:2005

3 OBSEG AKREDITACIJE / SCOPE OF ACCREDITATION

V okviru te akreditacijske listine Slovenska akreditacija priznava akreditiranemu organu
usposobljenost za opravijanje naslednjih dejavnosti: / SA hereby acknowledges the accredited body
as being competent for performing the following activities:

3.1 SkrajSani opis obsega akreditacije / A short description of the scope

Kalibriranje na naslednjih podroéjih za nasteta podpodrodja (z oznako $ifre harmonizirane
klasifikacijske sheme EA): / Calibration in the following fields for the enumerated sub-fields (including
indication of the code of the harmonised EA classification scheme):
o Elektriske veliCine / Electrical Quantities (1):

e Enosmerne in NF elektromagnetne velicine / DC/LF Quantities (1.1):
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» napetost / voltage (1.1.1): enosmerna napetost, izmeni¢na napetost, visoka napetost
(DC, AC) / DC voltage, AC voltage, High voltage (DC, AC);

= tok / Current (1.1.2): enosmerni tok, izmenicni tok / DC current, AC current;

= upornost / Resistance (1.1.6): za enosmerni tok, za izmeniéni tok, impedanca zanke / DC
resistance, AC resistance, Loop impedance

o Casin frekvenca / Time and frequency (3):
e Cas/ Time (3.1):
= Casovni interval / Time interval (3.1.1);
= frekvenca / Frequency (3.2).
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3.2 Podrobni opis obsega akreditacije / Detailed scope of accreditation

3.2.1

Kalibracijski laboratorij, Ljubljanska cesta 77, 1354 Horjul

Tabela 1/ Table 1 - kalibracije v laboratoriju / in-lab calibrations

1 ELEKTRISKE VELICINE / Electrical Quantities
1.1 ENOSMERNE IN NF VELICINE / DC/LF Quantities
111 Napetost / Voltage
1.1.1.1 | Enosmerna napetost/ DC Voltage (U — merjena napetost / U - measured voltage)
0mV do/to 020V 0,15uvV+61-10° - U merjenje in
>0,2V dofto 2V 04uV+36-10° - U generiranje /
>2V doifto 20V 4uV+36-10° - U measuring and
>20V do/to 200V 40pV+56-10° - U generating
> 200 V do/fto 1050V 05mV+56-10° - U
1.1.1.2 | Izmeni€na napetost / AC Voltage (U — merjena napetost / U - measured voltage)
> 10 mVvV do/fo 02V (50 do/to 100) Hz 41uV+12-10° - U merjenje in
>100Hzdo/to2kHz | 30uv+12-10° - U generiranje /
> (2 dolto 10) kHz 41 pV+14.10°- U measuring and
> (10 do/to 30) kHz 81uV+34.10° - U generating
> (30 dolto 50) kHz 20uv+77-10°% v
>02V doito 2V (20 do/to 40) Hz 20uV+12-10° U
{40 do/to 100) Hz 20uV+90-10°% U
>100Hzdoto2kHz | 20pV+75-10°° - U
> (2 k do/to 10) kHz 24uV+11-10° U
> (10 do/to 30) kHz 40pV+22-10° - U
> (30 dofto 100)kHz | 200 pV +57-10°° - U
>2V doito 20V (20 do/to 40) Hz 200pV+12-107° - U
> (40 do/to 100) Hz 200V +90-10°% - U
> 100 Hzdo/fo 2 kHz | 200V +75-10° - U
> (2 do/to 10) kHz 250 vV +11-10° - U
> (10 do/to 30) kHz 400V +22-100° - U
>(30do/to 100)kHz | 20mV+57.10° - U
>20V do/fo 200V (20 do/to 40) Hz 20mV+12.-10° - U
> (40 do/to 100) Hz 19mv+95.10° - U
>100Hzdo/to2kHz | 2,0mV+80.10° - U
> (2 do/to 10) kHz 20mvV+11-10° - U
> (10 do/to 30) kHz 40mvV+22.10° - U
> 200V do/fo 1050V | 40 Hz dofto 10 kHz 20mV+13-10° - U
>10mvV dol/to 0,2V (10 do/to 40) Hz 41uV+15-10° - U merjenje /
> (40 do/to 100) Hz 41uV+12.10° - U measuring
>100Hzdoffo2kHz | 30wV +12-10° - U
> (2 dolto 10) kHz 41uV+14-10° - U
> (10 do/to 30) kHz 81UV +34-10° - U
>(30do/fo 100 kHz [ 20pv+77 . 10°° - U
>02V doito 2V (10 do/to 40) Hz 20pV+12.10° - U
> (40 do/to 100) Hz 20uV+90-10° - U
>100 Hzdo/to 2kHz [ 20 uv+75.10° - U
> (2 dofto 10) kHz 24UV +11-10° - U
> (10 do/to 30) kHz 40UV +22-10° - U
> (30 dofto 100y kHz [ 200 uV +57 - 10°° - U
> (100 do/to 300)kHz | 20mv+30.107% - U
> 300 kHz do/fo 1 20mvV+10-107° - U
MHz
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>2V doito 20V (10 do/to 40) Hz 200pV+12-10°° - U
> (40 do/to 100) Hz 200V +90-10° - U
> 100 Hzdo/fo 2 kHz | 200 uV + 75 - 10°° - U
> (2 do/to 10) kHz 250V +11-10°° - U
> (10 do/to 30) kHz 400UV +22.10°- U
>(30do/to 100)kHz [ 20mV+57.10° - U
> (100 do/to 300) kHz | 20mvV +30-10 * - U
> 300 kHz do/fo 1 200mV +10-10°% - U
MHz
> 20V do/to 200V (10 dofto 40) Hz 20mv+12-100° U
> (40 dofto 100) Hz 1.9mvV+95-10° - U
>100 Hz do/to2kHz | 20mV +80.10° - U
> (2 dolto 10) kHz 20mV+11-10° - U
> (10 dolto 30) kHz 40mV+22-10° - U
> (30 do/to 100)kHz | 20mV +57-10° - U
>200V do/fto 1050V | 40 Hz do/fo 10 kHz 20mV+13-10° - U
U

> (10 do/to 30) kHz

39mvV+23-10° -

1.1.1.3 | Visoka napetost / High Voltage
Enosmerna visoka napetost / DC High Voltage
1kV do/to  10,5kV 35-10°. U merjenje in
generiranje /
measuring and
generating
Izmeni&na visoka napetost / AC High Voltage
1kV do/to 6 kV 50 Hz 09V+10-10°. U merjenje in
generiranje /
measuring and
generating (z
napetostnim
transformatorjem /
with voltage
transformer)
1.1.2 Tok / Current
1.1.2.1 | Enosmerni tok / DC Current (I — merjeni tok / | — measured current)
0 pA do/to 200 pA 04nA+15-10° merjenje in
> 200 pA do/to 2mA 40nA+15.10°%./ generiranje /
> 2 mA do/to 20 mA 40nA +15.10°.7 measuring and
> 20 mA do/to 200 mA 08pA+50.10°%. generating
>200mA  dolfto 2A 15uA+19-107°./
>2A dofto  20A 0,40 mA + 40 . 1075/
32A dofto  200A 25-10°%./ generiranje /
generating
(s tuljavo 10 ovojev /
with 10 turn coil)
16 A do/fto 1000 A 25-10%.1 generiranje /
generating
(s tuljavo 50 ovojev /
with 50 tum coil)
1.1.2.2 | lzmeniéni tok / AC Current {/ — merjeni tok / | — measured current)
1 pA dol/to 50 pA (10 do/fo 500) Hz 10nA+3-103./ generiranje /
generating
10 pA do/to 200 uA | 40 Hz do/to 10 kHz 20nA+62-10°. merjenje in
> 200 do/to 2mA 40 Hz dof/to 10 kHz 02pA+31-107°. generiranje /
UA measuring and
> 2mA  dolto 20 mA 40 Hz do/to 10 kHz 20pA+30-10°°./ generating
>20mA  dolto 200 mA | 40 Hz do/to 10 kHz 20 pA + 50 - 10>/
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> 200 dolto 2A

40 Hz dol/fo 2 kHz

02mA+62-10°./
02mA+75-10°5./

mA > (2 do/to 10) kHz

> 2A dolto 20A 40 Hz do/to 2 kHz 20mA+83-1075
> (2 dolto 10) kHz 20mA+25.10%.7

3,2A do/to 32A 10 Hz do/to 100 Hz 52mA+33-10°.7 generiranje /
> (100 do/to 440) Hz 31mA+95-10°%. generating

>32A dol/to 200 A 10 Hz do/fo 100 Hz 0,1A+33-10°./ (s tuljavo 10 ovojev /
> (100 do/fo 440) Hz 0,3A+85.103./ with 10 turn coil)

16 A do/to 160 A (10 do/to 100) Hz 05A+33-10°./ generiranje /

>160A  do/to 1000 A | (10 do/to 100) Hz 05A+33-10°./ generating
(s tuljavo 50 ovojev /
with 50 turn coil)
>10A dolto 32A (50 do/to 100) Hz 9mA+15.107°.7 merjenje /
> (100 do/to 440) Hz 30mA+17.-10°°.1 measuring .
>32A  dolfo 200A | (50 dolfo 100) Hz 10mA+15.10° ./ fF"(“ke 8?(7%'6'; )
>(100do/to 440) Hz | 025A+17-103.7 Flke 8675 oo
current clamp)

100 A dolto 1100 A (50 do/to 100) Hz 051A+66-10°.7 merjenje /
measuring (Agilent
34401A in tokovne
kiedce / Agilent
34401A and current
clamp)

1.1.6 Upornost / Resistance
1.1.6.1 | Upornost za enosmerni tok / DC Resistance (R — merjena vrednost / R — measured value)

1mQ dolfo 20 42u0+25-10°.R merjenje in

>20 dolto 20Q 16uQ+98-10°%. R generiranje /

>200 dolto 200 Q 500 +83-10°.R measuring and

>200Q  dolto  2kQ 049mQ+83.10°.R generating

> 2kQ dolto 20 kQ 49mN+83-10°.R

> 20 kQ do/to 200 k0 48mO+85-10°. R

>200kQ  dofto 2 MQ 090+11-10°.R

>2 MQ dolto 20 MQ 10Q+22.10°. R U=200V

>20MQ  dolfo 200 0,90kQ+78-10°. R

MQ

>200MQ  dolto 260 9%6kQ+21.10° R

>2GQ doito 20 GQ 1OMQ+15-10%. R

10 puQ dol/to 100 uQ 32-10*-R I=10A

>100uQ  dolto 1m0 80-10°-R

>1mQ dolto 100 75-10°. R

mQ

0,1 mQ do/to 1mQ 32-10%.R I=1A

>1mQ dolto 10 mQ 90-10°.R

>10mQ  dolto 10 75-10°- R

100 kQ dolto 1TMQ 0,58-10°.R

>1MQ do/to 1G0 0,51-10°%-R 100V < U <1000V

1GQ do/to 10 GQ 15.10° R U=100V

> 10 G0 do/to 0,1TQ 30-10°%. R

1GQ do/to 10 GO 0,53-10°. R U=1000V

> 10 GQ do/to 0,170 15-10°. R

>01TQ  dolfo 1170 30-10°. R

>117Q  dolto 6TQ 16.10°. R

1.1.6.2 | Upornost za izmeniéni tok / AC Resistance (R — merjena vrednost / R - measured valug)

10 do/to 110 (40 do/to 500) Hz 45mQ+2.10°%. R merjenje /

>11Q do/to  110Q 3d4ma+2-10%.R measuring
(1= 10 mA)

>110 0 do/to 3000 0340+2.10°. R
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010 do/to 1,10 (40 do/fo 500) Hz 046mO+21-10°-R merjenje /
>1,1Q do/to 11Q 34mQ+21-10°-R measuring

(1= 100 mA)
>110 doito  300Q 3d4mQ+21-10°. R
10 mQ do/to 0,110 (40 do/to 500) Hz 46u0+25-10° R merjenje /
>0,11 0 do/fo 1,1Q 034mQ+25- 10°.R Zeaiugfg
>110 do/fto 2Q 48mQ+12-10°.R
1 mQ do/to 11 mQ (40 do/to 500) Hz 45u0+35-10°. R merjenje /
> 11 mQ dolto 0,11 Q 34uQ+34-10°-R measuring

(1= 10A)
>011Q do/fto 02Q 048mO+22-10° R
0,4 mQ do/to 4.4 mQ 50 Hz 12puQ+45. 10°. R merjenje /
>4.4mQ do/to 44 mQ 79uQ+44-10°. R measuring

(1= 25A)
>44mQ  dofto 0440 79u0+44-10°- R
>0440Q doffo 0520 0,92mQ+4,1-10°%. R
10 dolto 10Q > (0 dofto 500) Hz 06mMQ+5.10°-R generiranje /
>10Q dolto 0,1kQ 06mQ+2- 10°°. R generating
>0,1kQ dolto 10 kQ 17-10°.R General Radio 1433-
>10kQ _ dolfo 100 kQ 26 10°-R H
>100kQ do/to 1 MO 25-10°.R
1mQ do/to 10 mQ > (0 do/to 500) Hz 45u0+35-10°-R generiranje /
>10 mQ do/fo 0,1Q 34p0+43-10°. R generating
>0, 0 dofto _1Q 046 mQ +2,1-10°-R (z referenénimi upori
>10 dolfto 100 34mQ+21-10°.R / with reference
>10 0 doffo 100 34ma+2-10°.R resistors)
imQ > (0 do/to 500) Hz 1,2uQ2+45- 10°. R generiranje /

generating

(referencni upor /
reference resistor)

50 mQ do/to 0,33 Q > (0 do/to 500) Hz 79uQ+44-10°-R generiranje /
0,450 do/to 0,50 0,92mQ+4,1-10°.R generating
1,30 do/to 1,80 48mQ+12-10°. R (s testno enoto 2053
>180 do/to 100 34mQ+21-10°-R / with test unit 2053)
>10 0 dofto 100 0 0340+2-10°.R

1.1.6.3 | Impedanca zanke / Loop Impedance (Z — merjena impedanca / Z - measured impedance)
0,07Q do/to 02Q 50 Hz 20mQ+22 107 -2 (z referenéno

omrezno linijo in
Maxtestom / with
reference power line

and Maxtest)
020 do/to 10 50 Hz 13mQ+55-107 |2 (z referencno
10 do/to 100 13mQ+6,0-10° - |2 omrezno linijo in
10Q dofto 100 Q 7,0-107 - 17| uporovno dekado /
100 Q dolto 1kQ 6,0-10°- 12 with reference
power

line and line
impedance box)

Z = merjena
impedanca /
measured
impedance
3 CAS IN FREKVENCA / Time and Frequency
3.1 CAS / Time
3141 Casovni interval / Time interval (t merjeni interval / t measured interval)
1us do/fo 80 ms 60 ns
>80 ms dolto  1s 46ns +18-107 -t
>1s do/fto  10°s 221077 ¢
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3.2 FREKVENCA / Frequency (f — merjena frekvenca / f - measured frequency)
0,1 Hz do/to 100 22-107 - f merjenje /
MHz measuring
0,1 Hz do/to 10 MHz samo dekadne 21-107.f generiranje /
vrednosti / decade generating
values only
Opombe / Notes:

* Razsirjena negotovost je podana kot kombinirana standardna negotovost pomnoZena s tak$nim faktorjem pokritja k, da
doloca interval zaupanja priblizno 95 %. / Expanded uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k such that the coverage probability corresponds to approximately 95 %.

Direktor / Director
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