EAIK

EESTI AKREDITEERIMISKESKUS
ESTONIAN ACCREDITATION CENTRE

LISA AS Metrosert akrediteerimistunnistusele nr KOO1
ANNEX to the accreditation certificate No KOO1 of Metrosert Ltd

1. Kalibreerimis- ja mootevoime akrediteerimisulatuses on:

Calibration and measurement capability (CMC) in accreditation scope is:

Labori asukoht: Riigietalonilabor, Teaduspargi 8, Tallinn
Location of laboratory: National Standard Laboratory, Teaduspargi 8, Tallinn
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Lisa kehtib perioodil 23.03.2024 kuni 22.03.2029
This annex is valid from 23.03.2024 to 22.03.2029

Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

. . : Meetodi lUhikirjeldus ja markused
Nr kalibreerimisobjekt nmy Expanded : L
. ; . moodtepiirkond Brief description of measurement
No | Measured quantity / calibration . Measurement
; Nominal value or range % procedure and remarks
object Uncertainty

Pikkus / Length

(0,5...100) mm

(0,05+ 0,5 x L) um

(100...500) mm

(0,2+ 0,9 x L) um

(500...1000) mm

(0,2 + 2 x L) um

Vordlemine etalonotsmd&dduga
Comparison with standard gauge block
L - pikkus meetrites / length in meters
KJ/EP-1.03 vers 1.03

(EVS-EN ISO 3650:1999)

1 Otsmoodud
Length measures
> Pikkusmoddud

Line measures of length

1 mm...120 m

(0,06 + 0,015 x L) mm

Vordlemine laserinterferomeetriga
Comparison with laser interferometer
L - pikkus meetrites / length in meters
MSKJ 039 vers 4
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Moodetav suurus /

Nimivaartus voi

Laiendmadaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt mo&otepiirkond Expanded Brief description of measurement
No Measured quantity / . Measurement
. . ; Nominal value or range . procedure and remarks
calibration object Uncertainty*
Mass / Mass
1; 2;5; 10; 20 mg 0,0020 mg
50 mg 0,0030 mg
100 mg 0,0040 mg
200 mg 0,0050 mg
500 mg 0,0060 mg
1lg 0,0030 mg
24g 0,0040 mg
5g 0,0050 mg
Etalonvihi massi leppeline 109 0,0060 mg Asendusmeetod / Substitution method
3 vaartus 20 g 0,0080 mg KJ/EM-01 vers 5
Conventional mass of standard 50g 0,010 mg (OIML R 111-1-€04)
weight 100 g 0,015 mg
200 g 0,030 mg
500 g 0,075 mg
1 kg 0,100 mg
2 kg 0,50 mg
5 kg 1,5 mg
10 kg 2,0 mg
20 kg 4,0 mg
50 kg 15 mg
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Moodetav suurus /

Nimivaartus voi

Laiendmadaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt mo&otepiirkond Expanded Brief description of measurement
No | Measured quantity / calibration . P Measurement p
. Nominal value or range o procedure and remarks
object Uncertainty
Temperatuur / Temperature
-196 °C 0,080 °C
(-80...-40) °C 0,040 °C Vordlusmeetod / Comparison method
KJ/ET-1.2 vers 2
(-40...4200) °C 0,0080 °C (DKD-R 5-1)
Etalonplaatina (+200...4+400) °C 0,040 °C
takistustermomeetrid ja R R
4 todstuslikud plaatina -38,8344 °C (Hg) 0,0030 °C
takistustermomeetrid 0,01 °C (H-0) 0,0010 °C
thermometers 29,7646 °C (Ga) 0,0020 °C Fixed point calibration
156,5985 °C (In) 0,0030 °C KJ/ET-1.2 vers 2
(DKD-R 5-1)
231,928 °C (Sn) 0,0040 °C
419,527 °C (Zn) 0,0060 °C
-15°C..+120 °C (1,0...2,0) °C Vérdlusmeetod / Comparison method
5 | ermokaamerad KI/ET-3.01 vers 2
Thermovisors

+120 °C...+500 °C

(2,0..5,0) °C

(OIML R 141:2008)

Elektrilised suurused / Electrical quantities

Alalispinge mdddud
DC voltage measures

10V; 1V 1,0 pV/V
(10...100) mV 5x10 X Un+ 0,1 pV
(100...1000) mV 1x10°® X Un+ 0,5 pV
(1...10) V 1%10°6 X Unm+ 2 pV
(10...100) V 3x10°6 X Un
(100...1000) V 4%10° x Up

Vordlusmeetod / Comparison method
KJ/EE-1.3 vers 3
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Moodetav suurus /

Nimivaartus voi

Laiendmadaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt mo&otepiirkond Expanded Brief description of measurement
No | Measured quantity / calibration . P Measurement p
. Nominal value or range ; procedure and remarks
object Uncertainty*
1 mQ, 5,0 uQ/Q
7 Etalontakistid 10 mQ, 2,0 uQ/Q Vordlusmeetod / Comparison method
Standard resistors 100 mR, 1 Q, 10 Q, KJ/EE-2.4 vers 4
100 Q, 1 kQ, 10 kQ 1,0 uQ/Q

Current and voltage waveform:

pinge harmoonilised

harmoonilised 1...50

(0...20) kW (70...160) uW/VA

(0...20) kVA (70...160) pVA/VA
Elektrivoimsuse allikad ja (0...20) kvar (70...160) pvar/VA
moaoturid, vahelduvvool (45...65) Hz
Power sources and meters, AC (1...1000) V

(0,05..20) A

PF (1...0)

Voolu ja pinge signaali kuju: fi = 50 Hz pohiharmoonilise suhtes

kogumoonutused THDi
Total harmonics distortion of
current THDi

voltage harmonics (10...500) V 100 pv/v

voolu harmoonilised (0,5..5) A 100 pA/A

current harmonics re H

Pinge harmooniliste

kogumoonutused THDu

Total harmonics distortion of o

voltage THDu ((56'1283)/\0/ 0.03 o

Voolu harmooniliste ' °
(0,5..5) A

Vordlusmeetod / Comparison method
KJ/EE-5.1 vers 1
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt nmy Expanded . A
A mootepiirkond Brief description of measurement procedure
No Measured quantity / . Measurement
. . ; Nominal value or range o« and remarks
calibration object Uncertainty

Pikkus / Length

Vordlemine etalonotsmddduga
Comparison with standard gauge block

Otsmd&6dud (0,5...100) mm (0,07 + 0,6 x L) um . . .
9 L - pikkus meetrites / length in meters
Gauge blocks (100...1000) mm (0,2 4+ 2 x L) um KJ/EP-1.03 vers 1.03
(ISO 3650:1998)
Vordlemine laserinterferomeetriga voi
M66dulindid, mb6tejoonlauad, ?Itoarl? n;:izggux?tilsl;:ser interferometer or
10 | mddtelatid 1 mm..120 m (0,06 + 0,015 x L) mm g g
Line measures of length stan ara lin€ measure .
L - pikkus meetrites / length in meters
MSKJ 039 vers 4
Vordlemine etalonpikkusmodtudega
Comparison with standard measures
Pikkusmooturid ja -mdoddud L - pikkus meetrites / length in meters
11 Length measuring instruments, ((f(’)%%)lz(;%%)) nnlnn?] ((01’05 _:_ 55 :: LL)) IJnT MSKJ 040 vers 3; MSKJ 041 vers 3; MSK]
material measures of length H 042 vers 3; MSKJ 054 vers 2
EURAMET cg-2 vers 2.0
EURAMET cg-6 vers 2.0
P'lflfuse mootemasinad, Skaalajaotise vaartus Vordlemine etalonmd&dtudega
mooterattad 0,05 % ) .
12 . > 1mm X Comparison with standard measures
Length measuring instruments. Min 1 mm

Road measuring wheels

Scale division =2 1 mm

OIML R 66-e85
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt o Expanded . A
A mootepiirkond Brief description of measurement procedure
No Measured quantity / . Measurement
. . ; Nominal value or range . and remarks
calibration object Uncertainty*
Pindepaksusmdoturid
13 _Coat/ng thickness measuring (0,01...3) mm (1,1..10) pm Vérdlemine etalonmastudega
instruments ; ;
Comparison with standard measures
MSKJ 04 2
Ultraheli paksusmooturid (I§OJ201768Y2e(;i6)
14 | Ultrasound thickness (0,5...200) mm 10 pm '
measuring instruments
Laserkaugusmadturid Vordlemine etalonm&dtudega
15 ug (0,01..40) m (1,0..2,0) mm Comparison with standard measures
Laser distance meters
MSKJ 051 vers 2
Nuraamasturid Vordlemine etalonmddtudega
16 An ?e measuring instruments (0...360)° 5,0” Comparison with standard measures
g g MSKJ 047 vers 1
Nuraamaddud Vordlemine etalonmd&dtudega
17 An ?e auges (0...360)° 1,0” Comparison with standard measures
gie gaug MSKJ 049 vers 1
Kdrvalekalle 90° nurgast,
. haara pikkusel kuni Vordlemine etalonmd&dtudega
Nurgikud 800 mm . .
18 ; e 5,0 um Comparison with standard measures
Rightangles Deviation from 909
; MSKJ 090 vers 1
angle, side length up to
800 mm
. e . Vordlemine etalonmd&dtudega
19 Loodid, kaldemdturid Jaotis > 0,005 mm/m 0,0050 mm/m Comparison with standard measures

Levels, clinometers

Scale div. > 0,005 mm/m

MSKJ 091 vers 2
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Mdddetav suurus / o ~ Laiendmaaramatus* e .
Nr kalibreerimisobjekt Nlnjlvaar_tus vOi Expanded _ Meeto_d| _Iuh|k|rJeIdus ja markused
No Measured quantity / r_nootepurkond Measurement Brief description of measurement procedure
. . ; Nominal value or range . and remarks
calibration object Uncertainty*
Silindrilised keermekaliibrid, Valiskeere (1..200) mm, Vordiemine etalonmootudega, kolme traadi
keerme kesklabimaot samm (0,3...8) mm ] e Kuuli meeto
20 pi . . 3,0 um Comparison with standard measures, three
itch diameter of parallel Sisekeere (2,6...200) wire and two ball method
thread gauges mm, samm (0,45...8) mm EURAMET cg-10 vers 2.1
Mass / Mass
1; 2;5; 10 mg 0,0060 mg
20 mg 0,010 mg
50 mg 0,010 mg
100 mg 0,010 mg
200 mg 0,020 mg
500 mg 0,020 mg
lg 0,030 mg
29 0,040 mg
5g 0,050 mg
10 g 0,060 mg
Vihi massi leppeline vasrtus 20g 0,080 mg Asendusmeetod / Substitution method
21 Conventional mass of weight >0 g 0,10 mg MSKJ 012 vers 4
100 g 0,10 mg (OIMLR 111-1-e04)
200 g 0,30 mg
500 g 0,80 mg
1 kg 1,0 mg
2 kg 3,0 mg
5 kg 8,0 mg
10 kg 10 mg
20 kg 30 mg
50 kg 250 mg
500 kg 8,09
2000 kg 70 g
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt o Expanded . A
A mootepiirkond Brief description of measurement procedure
No Measured quantity / inal val Measurement d K
calibration object Nominal value or range Uncertainty * andremarks
(1...500) mg 0,0030 mg
mg...1 g , mg aalude koormamine vihtidega voi
500 1 0,020 Kaalude k i ihtid Oi
(1.2) g 0,030 mg joumasinast ja etalonjouandurist koosneva
. (2..10) g 0,040 mg moodtesisteemi abil
22 xg;?sgggmggzk;?iuim (10..20) g 0,050 mg Loading with weights or using testing
instruments gning (20..50) g 0,060 mg machine and force transducer
g ,10 mg m - vihtide mass vo6i koormus
(50...100) 0,10 ihtid Oi k /
100 g...20 kg 1x10%x m mass of weights or applied load
(20...5000) kg 2x10°xm EURAMET cg-18 vers 4.0
(5..50) t 5x10°x m
Maht ja kulu / Volume and flow
(2...100) pl 0,15 pl
(>100...200) pl 0,20 pl
(>200...500) pl 0,40 pl
(>500...1000) pl 0,60 l
(>1..5) mi O ul Destilleeritud veega taidetud mahumoodu
(>5...50) ml 10 pl ) )
(>50...100) ml 20 il kaalumine ar_vestades vee tihedust antud
(~100...250) ml 40 ul T/evz‘;psir:tu;fr!a acity measure filled with
Mahumd3dud (>250...500) ml 60 pl ‘eighing pacity I .
23 Capacity measures (>500...1000) ml 150 ul distilled water taking into account density of
pacity H water at given temperature
(>1..2) 300 pl MSKJ 038 vers 5
((:52"'150))" Oz'goonTl' (ISO 4787:2021)
(>10".:.20) I 4’0 ml (ISO 8655-6:2022)
(>20...50) | 9,0 ml
(>50...100) | 18 ml
(>100...200) | 80 ml
(>200...300) | 100 ml
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt 35tepiirkond Expanded iof d . F d
No Measured quantity / mootepur on Measurement Brief description of measurement procedure
. . ; Nominal value or range e and remarks

calibration object Uncertainty
(>300...500) | 125 ml Joogiveega taidetud mahumoddu kaalumine
(>500...1 000) | 250 ml Weighing of capacity measure filled with
(>1 000...2 000) | 500 ml potable water
(>2 000...5 000) | 1200 ml MSKJ 038 vers 5; MSKJ 022 vers 3
Vordlusmeetod. Kalibreerimine veega
Vedelike arvestid, kulumooturid 3 o Comparison method. Calibration with water
24 | Liquid volume meters. Flow (0,006...25) m“/h (0,4..0,5) % DN10...DN65

meters

*%(0,008...250) m3/h

*%(0,5...1,0) %

DN15...DN100**
MDK KJ 325 vers 3

Rohk / Pressure

Vordlemine etalon raskuskolbmanomeetriga

(3,5...202) kPa 6x10" x p vOi etalonmanomeetriga
. (0,2...2,5) MPa 5x10° x p ' , 9
Raskuskolbmanomeetrid ! ! -5 Comparison with standard pressure balance
25 (2,5...3,5) MPa 6,5x10” x p
Pressure balances 5 or standard manometer
(3,5..70) MPa 9x10™ x p p — rohk Pa / pressure in Pa
-4
(70...140) MPa 1,2x10% x p EURAMET cg-3 vers 1.0
(-96...-3,5) kPa 1,5x10% x p
(-3,5...3,5) kPa 0,1 Pa+ 1,3x10%x p
Ala- ia tilerdhu madtevahendid (3,5...202) kPa 6x107° x p Vordlusmeetod / Comparison method
26 Vaquum and pressure dauges (0,2...2,5) MPa 5x10° x p p — rohk Pa / pressure in Pa
p gaug (2,5...3,5) MPa 6,5x10° x p MSKJ 037 vers 5
(3,5...70) MPa 9x10° x p
(70...140) MPa 1,2x10* x p
Absoluutrohu mootevahen_chd (3...200) kPa 2,3Pa+ 5,4 x 105 x p Vordl~usmeetod / Compqr/son method
27 | Absolute pressure measuring p — rdohk Pa / pressure in Pa

instruments

(0,2...70) MPa

20Pa + 1,2 x 10*x p

MSKJ 037 vers 5
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

: . . Meetodi lUhikirjeldus ja markused
Nr kalibreerimisobjekt nmy Expanded . A
A mootepiirkond Brief description of measurement procedure
No Measured quantity / . Measurement
. . ; Nominal value or range e and remarks
calibration object Uncertainty

Temperatuur / Temperature

Termomeetrid (v.a termopaarid
ja infrapunatermomeetrid)

(-95...0) °C
(>0...100) °C

(0,20...0,050) °C

0,050 °C Vordlemine etalontermomeetriga

28 | Thermometers (excl. (>100...200) °C (0,060...0,15) °C Comparison with standard thermometer
thermocouples and radiation (>200...400) °C (0,30...0,60) °C EURAMET cg-8 vers 3.1
thermometers) (>400...700) °oC 1,2 0C EURAMET cg-11 vers 2.0
; MDK KJ 303 vers 3
29 | Termopaarid (-95...+1100) °C (0,60...2,0) °C
Thermocouples
Infrapunatermomeetrid ) o o Vordlusmeetod / Comparison method
30 Radiation thermometers (-30..+300) °C (1,0...2,0) °C MSKJ 081 vers 3
. . . Vordlemine etalontermomeetriga
Temperatuuri kalibraatorid (-40...+400) °C (0,20...0,60) °C . .
31 Temperature calibrators (>400...1100) °C (1,2..2,0)°C Comparison with stanaard thermometer

EURAMET cg-13 vers 4.0

Joud ja vaane / Force and torque

Vaandemooturid

Vordlusmeetod / Comparison method

EURAMET cg-14 vers 2.0
. o,
32 Torque measuring devices (0,01...3000) N-m (0,1..1,0) % MSKJ 072 vers 4
(ISO 6789-1-2:2017)
Optilised suurused / Optical quantities

33 Luksmeetrid (15...2000) Ix 2,3 % Vordlusmeetod / Comparison method

Luxmeters (>2000...5000) Ix 5,0 % MDK KJ 321 vers 3

7=(1...100) % (0,10...0,40) %T

34 Valgusfiltrid lainepikkustel Vordlusmeetod / Comparison method

Filters (250...900) nm MSKJ 062 vers 3

(240...880) nm

0,3 nm
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Moodetav suurus /

Laiendmaaramatus*

: . : Nimivaartus voi Meetodi lUhikirjeldus ja markused
Nr kalibreerimisobjekt nmy Expanded . A
A mootepiirkond Brief description of measurement procedure
No Measured quantity / . Measurement
. . ; Nominal value or range . and remarks
calibration object Uncertainty*
XYZ varviruum / color
space
0<X,Y,Z<100 0,6..1,0
35 Varvimodturid ja -moddud CIELab varviruum / color Vordlusmeetod / Comparison method
Color meters and measures space MSKJ 073 vers 1
0<L*=<100 0,6..5
-128 < a * £ +127 2..20
-127 < b * £ 4127 1..10
Elektrilised suurused / Electrical quantities
100 mV 0,50 pv
1V 2,0 pv
1,018 Vv 3,0 pv
10V 10 pv Vordlusmeetod / Comparison method
Alalispinge m&&dud ja m&6turid 100V 0,40 mV U - mdddetava pinge vaartus / value of
36 | DC voltage measures and 1 kv 6,0 mV measurable voltage
meters 1pv..10 mVv 1,0 pv EURAMET cg-15 vers 3.0
10 mV...100 mV 0,5uvV +5x 108 x U MSKJ 503 vers 4
100 mV...1V 0,5uVvV + 2 x 10°%x U MSKJ 016 vers 2
1Vv..10V 2HV + 1 x 10°%x U
10 V...100 V 10V + 4 x 10°% x U
100 V...1 kV 0,4mV+1x10°xU
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Moddetav suurus / o . Laiendmaaramatus* di lihikirieldus i s rkused
Nr kalibreerimisobjekt N'”leaa_r_tus Vol Expanded . Meeto_ | Juhikirjeldus Ja markuse
A mootepiirkond Brief description of measurement procedure
No Measured quantity / . Measurement
. . ; Nominal value or range . and remarks
calibration object Uncertainty*
100 pA 0,50 nA
1 mA 5nA
10 mA 0,080 pA
100 mA 0,80 pA
1A 8,0 NA Vordlusmeetod / Comparison method
10 A 0,080 mA I - mooddetava alalisvoolu vaartus / value of
37 Alalisvoolu m&ddud ja modturid (0,01..1) mA 0,5nA+5x10°%x 1T measurable DC current
DC current measures, meters (1..10) mA 5nA+8x10°%x1T EURAMET cg-15 vers 3.0
(10...100) mA 0,08 pA + 1 x 107> xI MSKJ 016 vers 2
(0,1..1) A 0,8pA+ 1 x 10> x1T MSKJ 503 vers 4
(1..10) A 8MA +2x 105 x T
(10..100) A 10 WA + 5 x 10° x I
(100...220) A 0,1mA+5x10%x1T
220 A...1 kA (1,2..2,0) %
(0...20) kW (70...160) pW/VA
(0...20) kVA (70...160) pVA/VA
Elektrivoimsuse allikad ja (0...20) kvar (70...160) pvar/VA Vordlusmeetod / Comparison method
38 | modturid, vahelduvvool (45..65) Hz MSKJ 507 vers 4
Power sources and meters, AC (1..1000) V KJ/EE-5.1 vers 1
(0,05...20) A
PF (1...0)
100 mV
f= 50 Hz..100 kHz 0,004 % Vordlusmeetod / Comparison method
Vahelduvpinge mdddud ja f=(0,2..1) MHz 0,15 % EURAMET cg-15 vers 3.0
39 | modturid 1V: 10V EURAMET cg-7 vers 1.0
AC voltage measures, meters f= 50 Hz. 100 kHz 0,002 % mgg 82(75 z:gézl
f=(0,2..1) MHz (0,003...0,015) %
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

: . . Meetodi lUhikirjeldus ja markused
Nr kalibreerimisobjekt Ny Expanded . A
A mootepiirkond Brief description of measurement procedure
No Measured quantity / . Measurement
. . ; Nominal value or range . and remarks
calibration object Uncertainty*
100V
f =50 Hz...10 kHz 0,003 %
f =20 kHz...100 kHz 0,004 %

0,1 mV..1kV
f=10 Hz...1 MHz

(0,002...1) %

Vahelduvvoolu moddud ja
40 mooturid
AC current measures, meters

10 mA; 100 mA

f = 50 Hz...1 kHz 0,004 %
1A Vordlusmeetod / Comparison method
_ 0,006 % EURAMET cg-15 vers 3.0
f =50 Hz...1 kHz MSK] 507 vers 4
10 pALL11T A (0,01...1) % MSKJ 016 vers 2

f=10 Hz...5 kHz
10 A.3kA; f=50Hz

(0,1..0,5) %

Vahelduvvoolu takistuse ja
impedantsi mdddud ja

41 mooturid

AC resistance and impedance
measures, meters

Z=(0,01 Q...110 kQ)
f =20 Hz...1 MHz;
cos ¢ >0,95

Vordlusmeetod / Comparison method
(0,01..1,3) % Testvool: / test current: (25 mA...30 A)
MSKJ 015 vers 3

Z=(25 mQ...1,8 kQ)
f =50 Hz; cos ¢ >0,95

MSKJ 016 vers 2
5,0 mQ..10 Q (EN 61557-1-6:2007)

Mahtuvuse mdddud ja
42 | mooturid
Capacitance measures, meters

1 pF; 10 pF; 100 pF;

(0,005...0,02) %

Vordlusmeetod / Comparison method

(0,01..0,1) % MSKJ 015 vers 3

1 nF; 10 nF
100 nF
f = 50 Hz..20 kHz (0,007..0,1) %
1pF
f =50 Hz...8 kHz
1 pF...1 nF

f=1kHz...1 MHz

(0,004...0,03) %

1 nF...100 yF; f=1 kHz

0,1 %
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Mdddetav suurus / o ~ Laiendmaaramatus* e .
Nr kalibreerimisobjekt Nlnjlvaar_tus vOi Expanded _ Meeto_d| _Iuh|k|rJeIdus ja markused
No Measured quantity / r_nootepurkond Measurement Brief description of measurement procedure
. . ; Nominal value or range . and remarks
calibration object Uncertainty*
0,1 mQ 0,010 pQ
1 mQ 0,010 uQ
10 mQ 0,050 pQ
100 mQ 0,20 uQ
1Q 2,0 uQ
hevis lised alalispi 10 Q 0,020 mQ
tjak?:tau?sr:'luésgdljg alalispinge 100 Q 0,20 mQ Vordlusmeetod / Comparison method
43 DC resistance measures: 1 kQ 2,0 mQ MSKJ 014 vers 5
specific values 10 kQ 0,020 Q KJ/EE-2.4 vers 4
100 kQ 0,20Q
1 MQ 6,0Q
10 MQ 0,10 kQ
100 MQ 1,4 kQ
1GQ 0,018 MQ
10 GQ 0,30 MQ
(0,1..1) mQ 0,05 uQ + 3 x 10° x R
(1..10) mQ 0,05uQ +1 x 10° x R
(10...100) mQ 0,1 pQ + 5 x 10° x R
(0,1..1) Q 0,2 QR + 2 x 10° x R | ygrdlusmeetod / Comparison method
(1..10) @ 2UQ +2 x10° xR | R - mgddetava takistuse véartus /
Mitmevaartuselised alalispinge (10..100) @ 0,02 mQ + 2 x 10° X R | vajue of measurable resistance
44 | takistusm&8dud ja -mddturid (0,1..1) kQ 0,2mQ + 2 x 10° x R | EURAMET cg-15 vers 3.0
Variable DC resistance (1..10) kQ 2mQ + 2 x 10°% x R MSKJ 014 vers 5
measures and meters (10...100) kQ 0,02Q+6 x10°% xR MSKJ 016 vers 2
(0,1..1) MQ 06Q+1x 105 xR | KJ/EE-2.4 vers 4
(1..10) MQ 9Q +2 x 105 x R (EN 61557-1-6:2007)
(10...100) MQ 0,12 kQ + 2 x 105 x R
(0,1..1) GQ 1,9kQ +5x%x10° xR
(1..40) GQ 160 kQ + 3 x 10* x R
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt nmy Expanded . A
A mootepiirkond Brief description of measurement procedure
No Measured quantity / . Measurement
. . ; Nominal value or range . and remarks
calibration object Uncertainty*
Elektrijuhtivuse mdddud (1,0...59,5) MS/m ~ .
45 | Electrical conductivity DC (0,2..0,7) % \}g/rggin’aestetig { Comparison method
measures (60; 120; 240; 480) kHz (0,6...1,4) % )
Kdrgepinge allikad ja mooturid, Véljundpinge
alalispinge (1...30) kv o
46 High voltage sources and Sisendpinge (0,02..0,05) %
meters, DC (1...10) kv
Vordlusmeetod / Comparison method
514 i MSKJ 504 vers 2
Kdrgepinge allikad ja mooturid, V?Pu;g;”gse
47 va.\helduvpmge Sisendpinge (0,2..0,4) %
High voltage sources and
meters. AC (1...10) kV
’ f = (45..65) Hz
Sagedus ja aeg / Frequency and time
Sagedusm&ddud, signaalallikad 10 MHz 8x107 x f
48 | Frequency measures, signal
sources 0,001 Hz...8 GHz (1x107..1x101%) x f | vgrdlusmeetod / Comparison method
t - aeg/ time, s
49 | Periood / Period (1/f) 125 ps...1000 s (1x107°...1x10719) x t f — sagedus / frequency, Hz
— — MSKJ 069 vers 4
Ajaintervalli mdddud/maoodturid MSKJ 506 vers 2
50 Time interval measures, (10...999999) s >0,050 s MSKJ 016 vers 2
meters EURAMET cg-7 vers 1.0
11 NIST SP 960-12
51 Sagedusmoodturid 10 MHz 8x107" x f

Frequency meters

0,001 Hz...2,2 GHz

(2x107°...1x1071%) x f
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt nmy Expanded . A
A mootepiirkond Brief description of measurement procedure
No Measured quantity / . Measurement
. . ; Nominal value or range e and remarks
calibration object Uncertainty

Mira / Noise

52

Mliramooturid ja kalibraatorid
Sound level meters and
calibrators

94 dB; 104 dB; 114 dB
sagedustel/at frequencies
31,5 Hz; 63,0 Hz;
125 Hz; 250 Hz; 500 Hz;
1 kHz; 2 kHz; 4 kHz;

8 kHz; 12,5 kHz; 16 kHz

(40...140) dB
sagedustel/at frequencies
63 Hz...16 kHz

(0,30...1,0) dB

Vordlusmeetod
Comparison method
MSKJ 064 vers 4

EN 61672-3:2013

FlUsikalis-keemilised suurused / Physicochemical quantities

Vees lahustunud hapniku

Vordlusmeetod / Comparison method

53 si;alduse mooturid (6...13) mg/I 0,10 mg/I MSKJ 092 vers 2
Dissolved oxygen meters
Mootorsd8idukite heitgaaside CO (0...7) % vol
anallsaatorid CO; (0...16) % vol o ) o Vordlusmeetod / Comparison method
>4 Instruments for measuring 07 (0...21) % vol 2 %, Min 0,01% vol OIML R 99-e08
vehicle exhaust emissions HC (0...2000) 10 % vol
CO, mooturid Vordlusmeetod / Comparison method
55 CO, meters (200...10000) ppm (30...250) ppm MSK] 082 vers 1
Vordlemine etalontihedusmddturiga voi
etalonainega
56 Vedelike tihedusmooturid (0,650...1,840) g/cm® (0,00010...0,0070) g/cm? Comparison with standard density meter or

Liquid density meters

reference materials
MDK KJ 064 vers 4
MDK KJ 320 vers 5
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt moodtepiirkond Expanded Brief description of measurement procedure
No Measured quantity / Nominal va?ue or range Measurement P and remarks P
calibration object g Uncertainty*
(10...95) %rh
1,5..2,5) %rh
(20...25) °C (1, 5) %r Vordlusmeetod kliimakapis
Comparison method in a climate chamber
(10...95) %rh MSKJ 058 vers 4
Suhtelise 6huniiskuse mddturid | (10...20) °C; (25...40) °C (2,5..5,0) %rh
57 | Relative air humidity

measuring devices

(5..95) %rh
(10...25) °C

(0,6...1,2) %rh

(5..90) %rh
(25...60) °C

(1,3..2,3) %rh

Vordlusmeetod niiskusgeneraatoris
Comparison method in a humidity generator
MSKJ 058 vers 4

Liikumisparameetrid / Motion parameters

58

Sdidukite kiirendus- ja
aeglustusmooturid

Vehicle accelerometers and
decelerometers

(0...9,81) m/s?

0,02 m/s?

Staatiline nurgameetod
Static angular method
MSKJ 094 vers 1

**Etaloni asukoht Adala 10, Tallinn

**ocation of etalon Adala 10, Tallinn
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt nmy Expanded . .
. moodtepiirkond Brief description of measurement
No Measured quantity / . Measurement
. . ; Nominal value or range % procedure and remarks
calibration object Uncertainty

Pikkus / Length

Moodulindid,
mdodtejoonlauad,

Vordlemine etalonpikkusmddduga
Comparison with standard length measure

>3 mdootelatid 1 mm..50 m (0,1 +0,05x L) mm L - pikkus meetrites / length in meters
Line measures of length MSKJ 039 vers 4
Pikkuse mootemasinad,
mdoterattad _ Skaalajaotise vaartus =1 0,05 % Vordlem_me eta_lonmootudega

60 | Length measuring mm Min 1 mm Comparison with standard measures
instruments, road OIML R 66-e85
measuring wheels
Pikkusmooturid ja - Vordlemine etalonpikkusmootudega
moddud Comparison with standard measures

61 | Length measuring (iofgééllgggc)))mmmm ((3’(;5 :g:LL)) ”nT L - pikkus meetrites / length in meters
instruments, material H MSKJ 040 vers 3; MSKJ 041 vers 3; MSK]J
measures of length 042 vers 3
Pindepaksusmdoturid

62 Coating.thic_kness (0,01...2) mm (3,0..5,0) pm Vérdlemine etalonmddtudega
measuring instruments Comparison with standard measures
Ultraheli paksusmddturid MSKJ 046 vers 2

63 | Ultrasound thickness (2...100) mm (0,050...0,10) mm (ISO 2178:2016)
measuring instruments
Nurgamodoturid Vordlemine etalonmodtudega

64 | Angle measuring (0...360)° 2,07 Comparison with standard measures

instruments

MSKJ 047 vers 1
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt nmy Expanded . .
. moodtepiirkond Brief description of measurement
No Measured quantity / . Measurement
. . ; Nominal value or range . procedure and remarks
calibration object Uncertainty*
. oy - . Vordlemine etalonmd&dtudega
65 Loodid, kgldemooturld Jaotis/scale div > 0,05 0,050 mm/m Comparison with standard measures
Levels, clinometers mm/m
MSKJ 091 vers 2
Laserkaugusmadturid Vordlemine etalonmd&dtudega
66 U9 (0,01...20) m (2,0...3,0) mm Comparison with standard measures
Laser distance meters
MSKJ 051 vers 2
Mass / Mass
(1; 2; 5; 10; 20; 50) mg 0,020 mg
(100; 200; 500) mg 0,050 mg
1lg 0,030 mg
29 0,040 mg
5g,10g 0,050 mg
Vihi massi leppeline 209, 50¢ 0,080 mg
vaartus 100 g 0,15 mg Asendusmeetod / Substitution method
67 . 200 g 0,30 mg OIML R 111-1-e04
Conventional mass of
. 500 g 2,5mg MSKJ 012 vers 4
standard weight
1 kg 15 mg
2 kg 30 mg
5 kg 25 mg
10 kg 50 mg
20 kg 100 mg
500 kg 8,0g
(1...100) mg 0,010 mg
100 mg...1 g 0,020 mg Kaalude koormamine vihtidega
Mitteautomaatkaalud (1..10) g 0,040 mg Loading with weights
68 | Non-automatic weighing (10..50) g 0,060 mg m - kasutatavate vihtide mass /
instruments (50...100) g 0,10 mg mass of weights
100 g...20 kg 1x10% x m EURAMET cg-18 vers 4.0
(20...5000) kg 2x10° x m




EAIK

EESTI AKREDITEERIMISKESKUS
ESTONIAN ACCREDITATION CENTRE

LISA tunnistusele nr KOO1
ANNEX to the certificate No K001
Leht/Page 20/33

Lisa kehtib perioodil 23.03.2024 kuni 22.03.2029

This annex is valid from 23.03.2024 to 22.03.2029

Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt o Expanded ) s
No Measured quantity / moodtepiirkond Measurement Brief description of measurement
. Fquantity Nominal value or range e procedure and remarks
calibration object Uncertainty
Maht ja kulu / Volume and flow
(>(12(56105080L)H | 8’;8 ”: Destilleeritud veega taidetud mahumoddu
(>0 5 1) mllj 1’ 0 l'll kaalumine arvestades vee tihedust antud
= 2 H temperatuuril
(>1...10) ml 3,0 ul
Mahumdaddud (>1d” 25) ml 1’0 | Weighing of capacity measure filled with
. istilled water taking into account density
69 Capacity measures (>25...50) ml 20 “I distilled king i densi
pacity (>50 "'100) mi 40 EI of water at given temperature
(>100...1000) ml 0,10 ml MSKJ 038 vers 5
(>1..10) | 0,70 ml (1SO 4787:2021)
(>10..200) | 0,10 % (ISO 8655-6:2022)

20 Vedelike arvestid

Liquid volume meters

(0,02...20) m3/h

(0,4..0,5) %

Vordlusmeetod. Kalibreerimine veega
Comparison method. Calibration with water
DN15...DN40

MDK KJ 325 vers 3

Rohk / Pressure

Ala- ja Ulerdhu

71 mootevahendid

gauges

Vacuum and pressure

(-95...0) kPa
(0...40) kPa
(>40...140) kPa
(140...700) kPa
(0,7..1,4) MPa
(1,4..7) MPa
(7...14) MPa
(14...70) MPa

0,25 kPa
0,08 kPa
0,14 kPa
0,10 %
1,4 kPa
0,10 %
14 kPa
0,10 %

Vordlusmeetod / Comparison method
MSKJ 037 vers 5
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Moodetav suurus /

Nimivaartus voi

Laiendmaaramatus*

: .o . Meetodi lUhikirjeldus ja markused
Nr kalibreerimisobjekt amy Expanded : o
. mootepiirkond Brief description of measurement
No Measured quantity / . Measurement
. . ; Nominal value or range e procedure and remarks
calibration object Uncertainty
Temperatuur / Temperature

Termomeetrid (v.a
termopaarid ja
infrapunatermomeetrid)

72 (-40...+275) °C (0,090...0,30) °C Vordlemine etalontermomeetriga
Thermometers (excl. Comparison with standard thermometer
thermocouples and EURAMET cg-8 vers 3.1
radiation thermometers) MDK KJ 303 vers 3
Termopaarid ) o °

73 Thermocouples (-40...4275) °C (0,60...3,0) °C

74 Infrapunatermomeetrid (-30..+150) °C Vordlusmeetod / Comparison method

Radiation thermometers

(1,0...2,0) °C

MSKJ 081 vers 3

Sagedus ja aeg / Frequency and

time

Ajaintervalli mooturid

Vordlusmeetod / Comparison method

75 Time interval meters =210 s 0,050 s MSKJ 069 vers 4
NIST SP 960-12
Tahhomeetrid Vordlusmeetod / Comparison method
76 Tachometers 0,15 Hz...3,5 kHz (6,7 x 103..4,0 x 10°) x £ | f - sagedus / frequency, Hz
MSKJ 506 vers 2
Fuudsikalis-keemilised suurused / Physicochemical quantities
. Etalonniiskusmodturiga vordlemine
Ohuniiskuse mddturid (10..95) %rh kliimakapis
77 | Air humidity measuring o (2,0...3,0) %rh Comparison with standard humidity

devices

(20...25) °C

transducer in a climate chamber
MSKJ 058 vers 4
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Moodetav suurus /
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Laiendmaaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt amy Expanded : o
. mootepiirkond Brief description of measurement
No Measured quantity / . Measurement
. . ; Nominal value or range e procedure and remarks
calibration object Uncertainty
78 Alkomeetrid (0,00...3,00) mg/| (0,0060...0,20) mg/! Vordlusmeetod / Comparison method

Breath analysers

MSKJ 066 vers 2

Liiku

misparameetrid / Motion parameters

Dopplereffektiga
kiirusmoaoturid

(20...100) km/h

0,50 km/h

Vordlusmeetod / Comparison method

79 | Instruments for (>100...320) km/h 0,5 % MSKJ 067 vers 3
measuring the speed of
vehicles, Doppler effect
Laserkiirusmooturid Vordlusmeetod labori tingimustes
80 Laser instruments for (20...100) km/h 0,50 km/h Comparison method in laboratory
measuring speed of (>100...320) km/h 0,5 % conditions

vehicles

MSKJ 068 vers 2
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Laiendmadaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt am Expanded : o
A mootepiirkond Brief description of measurement
No Measured quantity / . Measurement
. . ; Nominal value or range L« procedure and remarks
calibration object Uncertainty

Pikkus / Length

Mddodulindid, mddtejoonlauad,
81 | mododtelatid
Line measures of length

1 mMmm..30 m

(0,1 + 0,06 x L) mm

Vordlemine etalonpikkusmddduga
Comparison with standard length
measure

L - pikkus meetrites / length in meters
MSKJ 039 vers 4

Pikkusmodturid ja moddud
Length measuring
instruments, material
measures of length

82

(0,5...1000) mm

(0,0030...0,020) mm

Vordlemine etalonpikkusmddtudega
Comparison with standard measures
MSKJ 040 vers 3; MSKJ 041 vers 3

Mass / Mass

(10; 20; 50; 100; 200;

500) mg 0,10 mg
1lg 0,10 mg
Vihi massi leppeline vaartus 249 0,12 mg Asendusmeetod / Substitution method
83 | Conventional mass of 5g;10g 0,16 mg OIMLR 111-1-e04
standard weight 20g; 50g¢g 0,25 mg MSKJ 012 vers 4
100 g 0,50 mg
200 g 1,0 mg
500 g 8,0 mg
(1...100) mg 0,010 mg
1(22 nl%)g 9 8’828 mg Kaalude koormamine vihtidega
Mitteautomaatkaalud ! Loading with weights
; o (10..50) g 0,060 mg -
84 | Non-automatic weighing (50..100) g 0,10 mg m - kasutatavate vihtide mass /
instruments AP mass of weights
100 g..1 kg 1x10°% x m EURAMET cg-18 vers 4.0
(1..20) kg 1x10°5 x m 9 '
(20...2000) kg 2x10° x m
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Laiendmadaramatus*

Meetodi lUhikirjeldus ja markused

Nr kalibreerimisobjekt amy Expanded : o
A mootepiirkond Brief description of measurement
No Measured quantity / . Measurement
. . . Nominal value or range % procedure and remarks
calibration object Uncertainty
Maht ja kulu / Volume and flow
Destilleeritud veega mahumoodu
(>(12(561050())0|31|H| 8’28 E: kaalumine arvestades vee tihedust antud
2500 IJ| 1'mi 1’0 ul temperatuuril
Mahumd3dud (>1 10) m 3’0 | Weighing of capacity measure filled with
85 . < H distilled water taking into account density
Capacity measures (>10...25) ml 10 pl .
(>25...50) ml 20 ul of water at given temperatuure
(>50...100) ml 40 pl 2"1253 4073887Y2e(r)5215)
(>100...1000) ml 0,20 ml .
(ISO 8655-6:2022)
Rohk / Pressure
(-95...0) kPa 0,25 kPa
(0...40) kPa 0,08 kPa
Ala- ia dlerdhu (>40...140) kPa 0,14 kPa
a~J - (140...700) kPa 0,10 % Vordlusmeetod / Comparison method
86 | mddtevahendid
(0,7..1,4) MPa 1,4 kPa MSKJ 037 vers 5
Vacuum and pressure gauges (1,4..7) MPa 0.10 %
(7...14) MPa 14 kPa
(14...70) MPa 0,10 %

Temperatuur / Temperature

Termomeetrid

Vordlusmeetod / Comparison method

- [o] o
87 Thermometers (-40..+350) °C (0,10..0,30) °C MDK KJ 303 vers 3
Sagedus ja aeg / Frequency and time
Aiaintervalli masturid Vordlusmeetod / Comparison method
gg | Y 10 5...3600 s 0,10 s MSKJ 069 vers 4

Time interval meters

NIST SP 960-12
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x; Measured quantity / mo0otepiirkond Mg;(é) 5rnecrlr(7egn ¢ Brief description of measurement
calibration object Nominal value or range L« procedure and remarks
Uncertainty
Pikkus / Length
Skaalajaotise vaartus / Vordlemine etalonmddtudega
89 Pikkuse mdotemasinad s cJale division 0,05 % Comparison with standard
Length measuring instruments >1 mm Min 1 mm measures
- OIML R 66-e85
Mass / Mass
(1...100) mg 0,010 mg
100 mg...1 g 0,020 mg
(1..10) g 0,040 mg Kaalude koormamine vihtidega
Mitteautomaatkaalud (10..50) g 0,060 mg Loading with weights
90 Non-automatic weiahing instruments (50...100) g 0,10 mg m - kasutatavate vihtide mass /
gning 100 g...20 kg 1x10%xm mass of weights
(20...5000) kg 2x10°xm EURAMET cg-18 vers 4.0
(5..60) t 5x10° xm
(60...150) t 1x10% xm
Automaatpiirkaalud, automaatsed . .
gravimeetrilised annustid, tsiklilise fg:cl;;ge rv?;rnvazp‘]llvzi vihtidega
toimega summeerkaalud, pideva K g 4 ihti
toimega summeerkaalud m - a,scutat.a;"/?te vihtide mass /
; . . 5 mass of weights
91 | Automatic catchweighers, automatic 5g..20 t 5x10° xm OIML R 51-606

gravimetric filling instruments,
discontinuous totalisers, continuous
totalizing automatic weighing
instruments

OIML R 61-e17
OIML R 107-e07
OIML R 50-e14
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Moodetav suurus / kalibreerimisobjekt

Nimivaartus voi

Laiendmadaramatus*

Meetodi lUhikirjeldus ja markused

x; Measured quantity / mo0otepiirkond Mg;(é) 5;Crlsgn ¢ Brief description of measurement
calibration object Nominal value or range Uncertainty* procedure and remarks
Kaalude koormamine vihtidega
Loading with weights
g2 |Automaatsed raudteekaalud (3..150) t 2x10*xm m - kasutatavate vihtide mass /
Automatic rail-weighbridges ;
mass of weights
OIML R 106-el11
Kaalude koormamine maaratud
Automaatkaalud liikuva sdiduki massiga sdidukite Ulesditudega
kaalumiseks Loading with vehicles in motion
93 L L (1..72) t (0,04...1,0) % which masses is previously
Automatic instruments for weighing measured
road vehicles in motion AWICal WIM Guide 2018
OIML R 134-e06
Maht ja kulu / Volume and flow
Vedelike arvestid; kitusetankurid Kulu/flow :I,]';XZ £500 /min Mahumeetod, massimeetod
94 | Meters for the measurement of Min 2 kg 0,15 % Volume and mass method
quantities of liquids fuel dispencers Kulu/flow max 5000 kg/min MSKJ 053 vers 4
Massimeetod
Liikuvad m&dtemahutid, mis on (5000...20000) | 0,20 % Mass method
g5 | Pusivalt paigaldatud sBidukile voi MSKJ 022 vers 3
raudteeveergmile Mahumeetod
Road and rail tanks (500...120000) | 0,20 % Volume method

MSKJ 022 vers 3
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Moodetav suurus / kalibreerimisobjekt

Nimivaartus voi

Laiendmadaramatus*

Meetodi lUhikirjeldus ja markused

x; Measured quantity / mo0otepiirkond Mg;(é) 5rnecrlr(7egn ¢ Brief description of measurement
calibration object Nominal value or range Uncertainty* procedure and remarks
Horisontaal- ja vertikaalmahutid ~ .
Horisontal and vertical tanks Miirlum_eetod Vol %eomeetrmste
Mootemahutite juurde kuuluvad ning r\m/woolzms;re n;ii't;gtrica/
laadimissdlmi Ghendavad measuremegnt method
96 | pusitorustikud 20 1...30000 m3 0,30 % MSKJ 045 vers 5
Pipelines for measurements A
associated with tanks 828 138174_'122(1)2)7)
and connected to loading or unloading o
terminals (ISO 7507-1:2003)
Vordlemine etalonpikkusmddduga
. . s Comparison with standard length
97 \ﬁileeziilzllﬁil}lvgvc;)e()v;?:sof‘g?fneasuring the (0,01..30) m (0,5+ 9 x 102 x L) mm measure
level of liguid e ! L - korgus meetrites / height in
q meters
MSKJ 048 vers 2
Rohk / Pressure
Ala- ia ilerShu madtevahendid (-95...-2,5) kPa 0,10 %, min 0,050 kPa | Vordlusmeetod
98 Vaquum and pressure aaudes (-2,5...2,5) kPa 1 Pa Comparison method
p gaug 2,5 kPa...70 MPa 0,10 %, min 0,050 kPa | MSKJ 037 vers 5

Temperatuur / Temperature

99

Termostaadid, termokapid
Temperature controlled chambers,
liquid baths and ovens

(-95...+300) °C

(0,10...0,80) °C

Vordlusmeetod
Comparison method
EURAMET cg-13 vers 4.0
EURAMET cg-20 vers 5.0
MSKJ 080 vers 3
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Nimivaartus voi

Laiendmadaramatus*

Meetodi lUhikirjeldus ja markused

Nr Measured quantity / mo0otepiirkond Expanded Brief description of measurement
No . . ; . Measurement
calibration object Nominal value or range Uncertainty* procedure and remarks

Termomeetrid ja
temperatuurimeerikud

Vordlusmeetod
Comparison method

- o o
100 Thermometers and temperature (-95..+700) °C (0,20..1,5) °C MDK KJ 303 vers 3
recorders (EN 13486:2001)
Ahjud Vordlusmeetod
101 Furnaces (200...1550) °C (2,0...5,0) °C Comparison method
MSKJ 080 vers 3
Vordlusmeetod
102 Kliimakapid (10...60) °C 0,30 °C Comparison method
Climate chambers (1...95) %rh (1,2...3,0) %rh EURAMET cg-20 vers 5.0
MSKJ 080 vers 3
(-50...+1200) °C
Temperatuurimuundurid Sisend: alalispinge, Vordlusmeetod
103 Temperature converters takistus 0,50 °C Comparison method
Input: DC voltage or EURAMET cg-11 vers 2.0
resistance
Joud ja vaane / Force and torque
Kaalu koormamine vihtidega ja jou
mootmine diinamomeetri ning
Piduristendid 100 kg...20 t 0,4 % (mass) spetsiaalrakiste abil
1041 Brake testers (0,5..40) kN (0,5..1,0) % Loading with weights and
measuring force using force gauge
and special fixtures
MDK KJ 008 vers 5
Koormamine katsemasinal voi
Dinamomeetrid, jduandurid 1 N..IMN 0,10 % vihtidega th . hi
105 | Dynamometers, force gauges and Loqd/ng with testing machine or
weights
transducers 1 MN..2 MN 0,15 % MSKJ 071 vers 4

(ISO 376:2011)
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Moodetav suurus / kalibreerimisobjekt Nimivaartus voi Laiendmaaramatus Meetodi lGhikirjeldus ja markused
Nr ; Sy Expanded : C
Measured quantity / maootepiirkond Brief description of measurement
No . . ; . Measurement
calibration object Nominal value or range o procedure and remarks
Uncertainty
Etalonjouanduriga vordlemine vOoi
o vihtidega koormamine
Katsemasinad 1N..5 kN 0,03 % Comparison with standard force
106 . . (5...1000) kN 0,07 % ; . ;
Force testing machines (1..2) MN 0.15 % transducer or loading with weights
e MSKJ 070 vers 4
(ISO 7500-1:2018)
Optilised suurused / Optical quantities
. A o A . Vordlusmeetod
R
MSKJ 063 vers 4
T = (0..100) % o
) . . lainepikkustel / (0,040...0,40) %T Vdrdlusmeetod
Spektrofotomeetrid, fotokolorimeetrid .
108 Spectrophotometers Photocolorimeters at wavelengths Comparison method
pectrop (250..1000) nm 0.30 nm MSKJ 061 vers 2
(240...880) nm !
Refraktomeetrid (0...65) % mas (0,020...0,070) % mas | vordlusmeetod
109 Refractometers .1“33 1,46 I 1 X 10 Comparison method
e MSKJ 057 vers 2
Elektrilised suurused / Electrical quantities
100 mV 0,50 pv
1V 2,0 pv Vérdlusmeetod
1,018V 3,0 uv Comparison method
110 Alalispinge mdddud ja modoturid 10V 10 UV U - mooddetava pinge vaartus /
DC voltage measures and meters H value of measurable voltage
100V 0,40 mVv EURAMET cg-15 vers 3.0
1 kV 6,0 mV MSKJ 503 vers 4
1uv...10 mv 1,0 pv
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Moodetav suurus / kalibreerimisobjekt

Nimivaartus voi
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Meetodi lUhikirjeldus ja markused

Nr Measured quantity / mo0otepiirkond Expanded Brief description of measurement
No . . ; . Measurement
calibration object Nominal value or range o procedure and remarks
Uncertainty
10 mV...100 mV 0,5uV +5x10°%x U
100 mV...1V 0,5uV+2x10°%x U
1v..10v 2PHV +1 x 108 x U
10v..100V 10 uV + 4 x 10® x U
100 V...1 kV 0,4mV+1x10°xU
100 pA 0,50 nA
1 mA 5,0 nA
10 mA 0,080 pA
100 mA 0,80 pA
1A 8,0 pA Voérdlusmeetod
10 A 0,08 mA Comparison method
111 Alalisvoolu moddud ja mooturid (0,01..1) mA 0,5nA+5x 10 x I I - mdodetava alalisvoolu vaartus /
DC current measures, meters value of measurable DC current
(1..10) mA 5nA+8x10°%x1T EURAMET cg-15 vers 3.0
(10..100) mA 0,08 yA + 1 x 105 x I | MSKJ 503 vers 4
(0,1..1) A 0,8puA+ 1 x 10> x1T
(1..10) A 8MA +2 X% 105 x T
(10..220) A 0,1mA+5x10%x1T
220 A..1 kA (1,2..2,0) %

Vahelduvpinge ja -voolu moddud ja
mooturid

AC voltage and AC current measures
and meters

112

0,1 mV..1000 V
f=10 Hz..1 MHz

(0,01..1,0) %

Vordlusmeetod
Comparison method
EURAMET cg-15 vers 3.0
EURAMET cg-7 vers 1.0
MSKJ 507 vers 4
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Nr Measured quantity / mo0otepiirkond Expanded Brief description of measurement
No . . ; . Measurement
calibration object Nominal value or range Uncertainty* procedure and remarks

10 pA.L11A;
f= 10 Hz...5 kHz
11 A..3 kA; f =50 Hz

(0,02...1,0) %

(0,1..0,5) %

Vordlusmeetod
Comparison method
EURAMET cg-15 vers 3.0
MSKJ 507 vers 4

(0,1..1) mQ 0,05 uQ + 3 x 10° x R
(1..10) mQ 0,05 uQ +1 x 10° x R
(10...100) mQ 0,1 uQ +5x 10% x R
(0,1.1) Q@ 0,2puQ +2 x 10% x R
(1..10) Q 2HQ +2 x 10% x R Vordlusmeetod
Mitmevaartuselised alalispinge (10..100) Q 0,02 mQ + 2 x 10°® x R | Comparison method
113 takistusmoodud ja -mooturid (0,1..1) kQ 2mQ +2x 10% x R | R - mdddetava takistuse vaartus /
DC resistance measures: multi values; (1..10) kQ 2mQ + 2 x 10°% x R value of measurable resistance
meters (10...100) kQ 0,02Q +6 x 10% xR EURAMET cg-15 vers 3.0
(0,1...1) MQ 0,62+ 1x10°xR MSKJ 014 vers 5
(1..10) MQ 9Q +2x10° xR
(10...100) MQ 0,12kQ + 2 x 10> x R
(0,1...1) GQ 1,9kQ +5x%x 10° x R
(1..10) GQ 160 kQ + 3 x 10* x R
Kdrgepinge allikad ja mooturid, V?ijugggallz\se
114 | alalispinge Si e (0,06...0,8) %
High voltage sources and meters, DC isendpinge
gh voitag ’ (1..10) kv ~
Vordlusmeetod
s . Comparison method
Valjundpinge
K&rgepinge allikad ja madturid, (1..30) kV MSKJ 504 vers 2
115 | vahelduvpinge Sisendpinge (0,2...0,9) %
High voltage sources, AC (1...10) kv

f = (45...65) Hz
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Moodetav suurus / kalibreerimisobjekt

Nimivaartus voi
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Frequency meters, signal sources

Nr Measured quantity / mo0otepiirkond Expanded Brief description of measurement
No . . ; . Measurement
calibration object Nominal value or range o procedure and remarks
Uncertainty
Sagedus ja aeg / Frequency and time
116 | 289edusmaodud 1 Hz...1300 MHz (1 x 1061 x 108) x f |, .
Frequency measures Vordlusmeetod
10 ns...2x10% s (10 ns...1,3 x 108 x t) ftzrggar}s;;gvesthod
117 Ajaintervalli m&6dud/ma&oturid o saged s/;‘re ency. Hz
Time interval measures and meters (10..n x 86 400) s 0.050 gedu quency,
(n < 30) r S MSKJ 069 vers 4
MSKJ 506 vers 2
118 Sagedusmooturid, signaalallikad 0,01 Hz...1300 MHz (1 x 101 x 10°) x f EURAMET cg-7 vers 1.0

Flusikalis-keemilised suurused / Physicochemical quantities

Vordlusmeetod

119 p::mgt?;rfsd pH (2,0...9,3) 0,03 Comparison method
p MSKJ 060 vers 4
Mootorsdidukite heitgaaside suitsususe Neeldumistegur Vordlemine etalonfiltriga
120 | modturid Light absorption coefficient 0,025 mt! Comparison with standard filter
Vehicle exhaust gas opacity meters (0...10) m? MSKJ 065 vers 3
. . N Vordlemine etalonainega
121 Xiei?g?eggi?dﬁgzcr);und (0,690...1,620) g/cm? 0,00010 g/cm?3 Comparison method
aq y MDK KJ 320 vers 5
. o e Vordlusmeetod
122 Vedelike elektrijuhtivuse mooturid 14,94 uS/cm... 0,080 pS/cm... Comparison method
Electrical conductivity meters 24,80 mS/cm 0,080 mS/cm p
MSKJ 093 vers 2
*Kalibreerimis- ja mootevdime on valjendatud laiendmaaramatusena U (k=2).

moodtetulemusest (kui ei ole margitud teisiti).
*Calibration and measurement capability is expressed as expanded uncertainty U (k=2). Values expressed as percentage are from

measurement result (if not described directly).

Vaartus protsentides on esitatud protsendina
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Kalibreerimist teostav struktuuriiiksus: riigietaloni labor, MTD Uksus
Part of legal entity that provides calibration:

Labor on akrediteeritud standardi EVS-EN ISO/IEC 17025:2017 ndouete kohaselt
Laboratory is accredited against the requirements of standard EVS-EN ISO/IEC 17025:2017

Eire Endrekson
Eesti Akrediteerimiskeskuse juhataja / Head of the Estonian Accreditation Centre

Tallinn, 22.03.2024



