Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
DC voltage Standard cell, Approved on
sources: single |solid state voltage| Comparison 0.1 1.018 \% 0.02 (WYAY 2 95% Yes 18 October EM-1
values standard 2004
DC voltage Standard cell, Approved on
sources: single |solid state voltage| Comparison 1 10 \% 0.01 (YAY 2 95% Yes 18 October EM-2
values standard 2004
DC voltage Approved on
sources: single Standard cell | Comparison] 1.018 1.018 Vv 0.1 VIV 3 99% Yes 18 October EM-3
values 2004
Approved on
DC voltage D(S:o\ﬁgzge DC 18 October
sources: low e 0.1 10 Vv 51t01.8 (NAY 3 99% Yes 2004 EM-4
~ multifuction voltmeter .
values (<= 10V) ) Oil bath
calibrator
temperature
DC voltage DC voltage
sources: source DC Approved on
intermediate e 10 1000 V 2.0t03.9 (Y 3 99% Yes 18 October EM-5
multifuction voltmeter
values (> 10 V to calibrator 2004
1100 V)
DC "°"a§’e DC voltmeter, | Comparison
meters: multimeter. with DC Approved on
intermediate . -~ 0.01 10 Vv 10t0 2.0 (A% 3 99% Yes 18 October EM-6
multifunction voltage
values(>1 mV to transfer standard source 2004
1100 V)
DC voltage DC voltmeter, | Comparison
meters: multimeter. with DC Approved on
intermediate . . 10 1000 \% 20to4.5 uVvIvV 3 99% Yes 18 October EM-7
multifunction voltage
values (>1 mV to transfer standard source 2004
1100 V)
. . L Approved on
DC voltage ratios: | Resistive divider, 10 1000 v 031005 pvV 3 99% Yes 18 October | EM-8
up to 1100 V ratio meter
2004
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Instrument| . . Is the . NMI
. Instrument or Minimum | Maximum . e . Coverage Level of expanded Matrix .
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
DC current
. Current
sources: enerator, Resistance Approved on
intermediate 9 . L 0.0001 10 A 10 to 50 HA/A 3 99% Yes 18 October EM-9
multifunction standards
values (> 0.1 mA calibrator 2004
to 20 A)
DC current Comparison
meters: Multimeter, vSith Approved on
intermediate multifunction . . 0.0001 10 A 15 to 60 WA/A 3 99% Yes 18 October EM-10
multifunction
values (> 0.1 mA [ transfer standard ) 2004
calibrator
to 20 A)
Approved on
tandards and | Multfuncion | it 100, 1009, 142, heve
) ) A . 10 1E+07 Q Resistance 10 kQ, 100 kQ, 1 5t0 10 HQ/Q 3 99% Yes . EM-11
sources: multiple calibrator resistance MO, 10 M Correction
ranges standards Q, Q for
temperature
Temperature 20 °C
. Approved on
DC resistance .
meters: Onmmeter, | Comparison 100, 100 Q, 1kQ, 18 Seloper
intermediate . - . 10 1E+07 Q Resistance | 10 kQ, 100 kQ, 1 5t010 uoY/Q 3 99% Yes ; EM-12
values (> 1 Q to 1 multifunction resistance MO 10 MO Correction
GO transfer standard | standards ’ for
) temperature
Temperature 20 °C
DC resistance Approved on
tandard d ) ) ) ) . .
standards an Fixed resistor | DCC bridge| 0.0001 0.1 o Resistance | 0000120001 Q.1 505 | Lo 2 95% Yes 18 October | EM-13
sources: lower 0.01Q,0.1Q
) 2004
values (<=1 Q)
Temperature
of oil or air 20 °C
bath
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Instrument| . . . IS the . NMI
. Instrument or Minimum | Maximum . e . Coverage Level of expanded Matrix .
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method . Identifier
relative one?
DC resistance Temperature Approved on
standards and | g oy esistor | GHR and 1 1 Q of oil or air 20°C 0.02 HO/O 2 95% Yes 18 October | EM-14.a
sources: lower DCC bridge
bath 2004
values (<=1 Q)
DC resistance
standards and )
SOUrGesS: DCC bridge Temperature Approved on
intermediate Fixed resistor | and Hamon 10 10 Q of oil or air 20 °C 0.2 He/Q 2 95% Yes 18 October EM-15
resistors bath 2004
values (>=1 Q to
1 MQ)
DC resistance
tandard d
s 320::(;:” QHR and Temperature Approved on
. o Fixed resistor ) 100 100 Q of oil or air 20 °C 0.02 HQ/Q 2 95% Yes 18 October | EM-16.a
intermediate CCC bridge
bath 2004
values (>=1Qto
1 MQ)
DC resistance
standards and .
SOUrCeS: DCC bridge Temperature Approved on
intermediate Fixed resistor [and Harmon 1000 1000 Q of oil or air 20 °C 0.2 HQ/Q 2 95% Yes 18 October EM-17
_ resistors bath 2004
values (>=1 Q to
1 MQ)
DC resistance
tandard d
s agojrrc;?n QHR and Temperature Approved on
. o Fixed resistor . 10 10 kQ of oil or air 20 °C 0.02 HQ/Q 2 95% Yes 18 October | EM-18.a
intermediate CCC bridge
bath 2004
values (>=1Qto
1 MQ)
DC resistance Hih
standards and ) '9
SOUrGesS: resistance Approved on
intermediate Fixed resistor bridge and 100 1000 kQ Resistance 100 kQ, 1000 kQ 0.5 HQ/Q 2 95% Yes 18 October EM-19
Harmon 2004
values (>=1Qto resistors
1 MQ)
The BIPM key comparison database, November 2004 3/37
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Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Temperature o
of air bath 20°C
DC resistance Fixed resistor resgtilhnce Approved on
standards and | o rminal | bridge and 10 1000 MO Resistance | 10 M 100MQ, -5 0, HO/Q 2 95% Yes 18 October | EM-20
sources: high ) 1000 MQ
resistor Harmon 2004
values (> 1 MQ) .
resistors
Temperature o
of air bath 20°C
DC resistance DCC bridge
standards and Multifunction and high Temperature Approved on
. ) ) d nig 1 1E+08 Q of oil or air 20 °C 5t0 30 HQ/Q 2 95% Yes 18 October EM-21
sources: multiple calibrator resistance
. bath 2004
ranges bridge
Inductance: self
inductance and | Fixed inductor, Modified ! ;:'Hﬂ2) “:’ gOPHHS Approved on
equivalent series | variable inductor, [ Maxwell 1 100 uH Inductance | M 17 HH, 29K, 3 nH 2 95% No 18 October EM-22
) ) ; 30 pH, 50 pyH, 100
resistance, low inductance box bridge 2004
uH
values (< 1 mH)
Frequency 50 Hz to 2.5 kHz
Inductance: self
inductance and Fixed inductor, Modified 0.2mH. 0.3 mH. 0.5 Approved on
equivalent series | variable inductor, [ Maxwell 0.2 1 mH Inductance |~ iy T 30 MH/H 2 95% Yes 18 October EM-23
) . . mH, 1 mH
resistance, low | inductance box bridge 2004
values (< 1 mH)
Frequency 50 Hz to 2.5 kHz
Inductance: self
inductance and 0.002 H, 0.003 H,
equivalent series | Fixed inductor, Modified 0.005H, 0.01 H, Approved on
resistance, variable inductor, Maxwell 0.002 1 H Inductance [0.02 H, 0.03 H, 0.05 30 MH/H 2 95% Yes 18 October EM-24
intermediate inductance box bridge H,0.1H,0.2H,0.3 2004
values (>= 1 mH H,04H,05H,1H
to 1 H)
Frequency | 50 Hzto 2.5 kHz
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
. Approved on
'”‘:}‘qjgiz:‘;e' LCR meter | Comparison| 0.0001 1 H Inductance %‘%010:' H(')' ?'3011 : 50 HH/H 2 95% Yes 18 October | EM-25
) T 2004
Capacitance: Standard Aoproved on
capacitance for |capacitor (sealed, . . 1 pF, 10 pF, 100 pF, o pp
. Comparison 1 1E+04 pF Capacitance 10 uF/F 2 95% Yes 18 October EM-26
low loss dry nitrogen or 1000 pF, 10000 pF 2004
capacitors silica dielectric)
Capacitance: Standard Approved on
capacitance for | capacitor (sealed, Capacitance] ) 5 1000 pF Capacitance | 02 PF> 1P, 10 pF, 1 WF/F 2 95% Yes 18 October | EM-27
low loss dry nitrogen or bridge 100 pF, 1000 pF 2004
capacitors silica dielectric)
Capacitance: Aoproved on
capacitance for | Fixed capacitor, Direct o pp
) . . : 1 1E+06 pF 100 uF/F 2 95% Yes 18 October EM-28
dielectric capacitance box | comparison 2004
capacitors
10 pF, 100 pF, 1000
dig;sz?p:t(i:(latrell r;;zor Standard (re?a':t;vlzog)? oaﬁZed Approved on
P capacitor (air, |Comparison| 1E-06 1E-04 Capacitance : P 1 1E-06 2 95% No 18 October EM-29
for low loss L uncertainty on
. fused silica) . > 2004
capacitors capacitance: 10E-
06)
Frequency | 40 Hzto 1000 Hz
Capacitance: 1 pF to 1E+06 pF
dissi pation fact'or Capacitor: Direct (relative expanded Approved on
pal ) dielectric : 1E-04 0.1 Capacitance uncertainty on 1to 100 1E-06 2 95% No 18 October EM-30
for dielectric . comparison )
. capacitor capacitance: 100E- 2004
capacitors
06)
Frequency | 40 Hzto 1000 Hz
Capacitance: Fixed dissipation ! p.F to 10 mF
dissipation factor | factor standard (relative expanded Approved on
P ) : Lo ’ Direct 1E-06 1 Capacitance uncertainty on 1 to 1000 1E-06 2 95% No 18 October EM-31
for dielectric dissipation factor . )
. capacitance: 100E- 2004
capacitors standard box 06)
Frequency | 40 Hzto 1000 Hz
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Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
High voltage Compressed gas Approved on
impedance: capacitor, Direct 10 1E+04 pF Voltage 10 kV to 1 kV 10 WF/F 2 95% Yes 18 October | EM-32
capacitance and | capacitor for high | comparison 2004
dissipation factor voltage
Frequency 40 Hz to 60 Hz
High voltage Compressed gas Approved on
impedance: capacitor, Direct | 1g.06 0.1 Voltage 10kVto1kV | 1t0500 | 1E-08 2 95% No 18 October | EM-33
capacitance and | capacitor for high | comparison 2004
dissipation factor voltage
Frequency 40 Hz to 60 Hz
Capacitance: Capacitance 0.0001 pF, 0.001 Approved on
pmeter ' bridge, LCR Comparison] 1E-04 1 uF Capacitance |pF, 0.01 pF, 0.1 pF, 50 uF/F 2 95% Yes 18 October EM-34
meter 1 uF 2004
Dielectric
properties: . . Approved on
relative Solid maerials. | pirect 1 100 1 1E-02 2 95% Yes 18 October | EM-35
permittivity, real q 2004
part
Dielectric Approved on
properties: Solid materials, . pproved o
h . L ) Direct 0.0001 10 1 1E-02 2 95% Yes 18 October EM-36
dielectric loss liquid materials 2004
tangent, tano
; . Approved on
ACresistance: | g, o resistor | Quadrature | 10 kQ Resistance |  10kQ, 1kQ 1 HO/O 2 95% Yes 18 October | EM-37
real component bridge 2004
Frequency 1592 Hz
. . Approved on
AC rfnse'féfnce' LCR meter | Comparison 1 1E+04 Q Resistance 11 (%013% 010%%2 50 HO/Q 2 95% Yes 18 October | EM-38
’ 2004
Frequency 60 Hz to 10 kHz
AC resistance: . ) Approved on
meter LCR meter Comparison| 1E+05 1E+06 Q Resistance 100 kQ, 1 MQ 100 HQ/Q 2 95% Yes 18 October EM-39
2004
Frequency 60 Hz to 10 kHz
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Instrument| . . Is the . NMI
. Instrument or Minimum | Maximum . e . Coverage Level of expanded Matrix .
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
AC voltage ratio, Intlju.ctlve voltage Reference
attenuation and divider, voltage potential and| Approved on
L transformer, AC . 1E-08 1 VIV Frequency 1 kHz 0.02 (A% 2 95% No 18 October EM-40
gain: real - direct
bridge standard, . 2004
component comparison
attenuator box
Voltage 10V
AC voltage ratio, Incju_ctwe voltage Reference
attenuation and divider, voltage potential and| Approved on
o . transformer, AC . 1E-08 1 VIV Frequency 1 kHz 0.5 yrad 2 95% No 18 October EM-41
gain: imaginary - direct
bridge standard, ] 2004
component comparison
attenuator box
Voltage 10V
AC voltage Inggctlve voltage Reference
ratio,attenuation divider, voltage otential and Approved on
R transformer, AC poten 1E-08 1 VIV Frequency 10 kHz 1 [NAY 2 95% No 18 October EM-42
and gain: real - direct
bridge standard, - 2004
component comparison
attenuator box
Voltage 10V
AC voltage ratio, Inqutlve voltage Reference
attenuation and divider, voltage otential and| Approved on
o . transformer, AC poten 1E-08 1 VIV Frequency 10 kHz 1 prad 2 95% No 18 October EM-43
gain: imaginary . direct
bridge standard, : 2004
component comparison
attenuator box
Voltage 10V
AC voltage ratio, |n§gct|ve voltage Reference
attenuation and divider, voltage potential and| Approved on
L transformer, AC . 1E-08 1 VIV Frequency 50 Hz 0.1 (A% 2 95% No 18 October EM-44
gain: real - direct
bridge standard, . 2004
component comparison
attenuator box
Voltage 600 V
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Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e o . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
AC voltage ratio, |n§gct|ve voltage Reference
attenuation and divider, voltage otential and| Approved on
s . transformer, AC P . 1E-08 1 VIV Frequency 50 Hz 0.1 prad 2 95% No 18 October EM-45
gain: imaginary - direct
bridge standard, . 2004
component comparison
attenuator box
Voltage 600 V
AC/DC voltage
transfer: AC/DC Approved on
. Thermal voltage . i
transfer difference converters Comparison 0.5 1 V Frequency 10 Hz to 1 MHz 21040 (A% 2 95% Yes Matrix 1 18 October EM-46
at medium 2004
voltages
tgi/s?g-v:gg?: Thermal voltage Approved on
transfer &iﬁerence converters plus | Comparison 1 1000 Vv Frequency 10 Hz to 1 MHz 2 to 66 (A% 2 95% Yes Matrix 1 18 October EM-47
) range extenders 2004
at higher voltages
. . Approved on
?go‘éo\'}?ggu‘izég M;‘:ffg‘;‘iﬂ?” Comparison| 05 1 v Frequency | 10Hzto1MHz | 6t0120 | pviv 2 95% Yes Matrix2 | 18 October | EM-48
: 2004
. . Approved on
'?go‘éo\'}?ggu‘jzég M::::;’;g?" Comparison 1 1000 v Frequency | 10Hzto1MHz | 6to144 | pviv 2 95% Yes Matrix2 | 18 October | EM-49
: 2004
AC voltmeter, Approved on
ﬁ%gg'\tfgr‘ze‘:zrt: mulimeter: | comparison| 0.5 1 v Frequency | 10Hzto1MHz | 6t0120 | pviv 2 95% Yes Matrix2 | 18 October | EM-50
transfer standard 2004
AC voltmeter, Approved on
ﬁ%gg"jgrﬁeﬂzrt: rmj‘ft'ltf';':]egsgn Comparison 1 1000 v Frequency | 10Hzto1MHz | 6to144 | pviv 2 95% Yes Matrix2 | 18 October | EM-51
transfer standard 2004
Thermal current
AC/DC current converter plus Direct Approved on
transfer: AC/DC | shunt, AC/DC comparison 0.01 20 A Frequency | 25Hzto 100 kHz | 10 to 80 WA/A 2 95% Yes Matrix 3 18 October EM-52
transfer difference| transfer standard P 2004
plus shunt
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Instrument| . . . IS the . NMI
. Instrument or Minimum | Maximum . e . Coverage Level of expanded Matrix .
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Multifunction
AC current up to calibrator, Direct Approved on
. P ' : 0.01 20 A Frequency | 25 Hzto 100 kHz | 40 to 240 HA/A 2 95% Yes Matrix 4 18 October EM-53
100A: sources [transconductance| comparison 2004
amplifier
AC ammeter,
AC current up to multimeter Direct Approved on
. P . . . 0.01 20 A Frequency | 25Hzto 100 kHz | 40 to 240 uA/A 2 95% Yes Matrix 4 18 October EM-54
100A: meters multifunction comparison
2004
transfer standard
AC power and Power meter, AC/DC
energy: single energy meter, |power/energ MW/W or Approved on
: ' 0 40000 W Frequency 45 Hz to 65 Hz 15 3 99% Yes 18 October EM-55
phase power (f | power converter, y uJdid
- . 2004
<= 400Hz) wattmeter comparison
Voltage 60 V to 400 V
Current 0.5Ato 100 A
.10.0 lead and lag, 0.5
Power factor: | | d and lag, 0.866
cos ¢ lead and lag, 1.0
Approved on
18 October
2004
This is the
smallest
possible
uncertainty
AC power and Power meter, W/W or value
energy: three energy meter, | Comparison 15 40000 W Frequency 45 Hz to 65 Hz 33 H 3 3 99% Yes achievable EM-56
phase power comparator| H for a nearly
ideal DUT no
more than 24
hours after
the
calibration of
the working
standards
9/37
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Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Voltage 60 V to 400 V
Current 0.5Ato 100 A
.| 0.5lead and lag,
Power factor: | ) 66 lead and lag,
cos ¢
1.0
Magnetic fields
below 50 kHz: DC| Magnetic flux
magnetic flux density meter, Hall effect Stability of Approved on
. N ’ 0.03 0.1 mT e 0.1 nT 0.6 nT 2 95% No 18 October EM-57
density and magnetic field NMR magnetic field
) . 2004
applied magnetic | strength meter
field strength
Magnetic fields
below 50 kHz: DC| Magnetic flux
magnetic flux density meter, Fluxgate Stability of Approved on
) N ' 100 1E+05 nT e 0.1 nT 3 nT 2 95% No 18 October EM-58
density and magnetic field [ NMR, AMR magnetic field
) . 2004
applied magnetic | strength meter
field strength
Magnetic fields
below 50 kHz: DC| Magnetic flux Approved on
magn9t|c flux density mgter, Hall effect, 01 50 mT Stabll!ty .of 5T 6 uT 2 95% No 18 October EM-59
density and magnetic field NMR magnetic field
) . 2004
applied magnetic | strength meter
field strength
Magnetic fields
below 50 kHz: DC| Magnetic flux
magnetic flux density meter. Hall effect Stability of Approved on
gne y meter, 0.05 15 T Y« 15T 30 uTIT 2 95% Yes 18 October | EM-60
density and magnetic field and NMR magnetic field
) . 2004
applied magnetic | strength meter
field strength
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Magnetic fields
below 50 kHz: AC[ Magnetic flux
magnetic flux density meter, Electromagn Stability of Approved on
gne y meter, etic 0.01 1 mT W« 10nT 4 mT/T 2 95% Yes 18 October | EM-61
density and magnetic field . ; magnetic field
) . induction 2004
applied magnetic | strength meter
field strength
Frequency 10 Hz to 50 Hz
Magnetic field . Approved on
below 50 kHz: | [ meten flux | ration 10 1000 mWb Stability of 0.0001 2to5 | mWb/Wb 3 99% Yes 18 October | EM-62
) etalon current
magnetic flux 2004
. . . . Approved on
Inductance: Fixed mutual Bridge 0.1 100 mH Stability of 0.0001 01to5 | mH/MH 3 99% Yes 18 October | EM-63
mutual inductance inductance comparison current 2004
Magnetic field Standard Stability of Approved on
below 50 kHz: Pick-up coil coil 100 1E+05 cm? y 0.0001 2to5 1E-03 3 99% Yes 18 October EM-64
. current
turn area calculation 2004
shSeZIt;ZQH:vt/lger Epstein, ring and Epstein Peak Approved on
. powa single sheet p 0.1 30 Wikg magnetic 0Tto2T 15 1E-03 2 95% Yes 18 October EM-65
material: specific frame "
sample polarisation 2004
total power loss
Soft magnetic
Shriztt:r?:rpoevglj(er Epstein Peak e
P Epstein, ring p 0.1 2 T magnetic field| 0 A/m to 10000 A/m 10 mT/T 2 95% Yes 18 October EM-66
value of DC frame
- strength 2004
magnetic
polarisation
Soft magnetic
shniztt;?;l_po(:;ier Epstein, ring and Epstein Peak Approved on
P single sheet P 0.1 2 T magnetic field| 0 A/m to 10000 A/m 10 mT/T 2 95% Yes 18 October EM-67
value of AC frame
} sample strength 2004
magnetic
polarisation
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Soft magnetic
sheet and powder| Epstein, ring and ) Peak Approved on
Epstein
material: peak single sheet frame 1 10000 Alm magnetic 0Tto2T 20 1E-03 2 95% Yes 18 October EM-68
value of magnetic sample polarisation 2004
strength
Soft magnetic
sheet and powder . Peak Approved on
Epstein
material: RMS Epstein frame 1 10000 Alm magnetic 0Tto2T 20 1E-03 2 95% Yes 18 October EM-69
value of magnetic polarisation 2004
field strength
shsegztaﬂzgn:vtger Epstein, ring and Epstein Peak Approved on
. powd single sheet P 0.1 200 VA/kg magnetic 0Tto2T 50 1E-03 2 95% Yes 18 October EM-70
material: specific frame L
sample polarisation 2004
apparent power
shsegztaﬂzgnc?vtger Epstein Peak Approved on
) _p Ring P 0.0001 2 H/m magnetic field| 0 A/m to 10000 A/m 20 1E-03 2 95% Yes 18 October EM-71
material: peak frame
- strength 2004
permeability
Soft magnetic Epstein and Approved on
sheet material: single sheet Balance 6500 7800 kg/m® 10 1E-03 2 95% Yes 18 October | EM-72
density sample 2004
Soft magnetic .
- Solenoid, e Approved on
bulk material: | gy oviinder |electromagn|  0.01 25 T |Magneticfield| 0 A/m to 100000 10 mT/T 2 95% Yes 18 October | EM-73
magnetic strength Alm
e et 2004
polarisation
iﬁﬁi r:;?gs;ﬁ Solenoid, Magnetic Approved on
e Rod, cylinder |electromagn 100 3000 Alm ghen 0Tto25T 10 1E-03 2 95% Yes 18 October EM-74
magnetic field polarisation
et 2004
strength
Soft magnetic
bulk material: Solenoid, Maanetic field Approved on
remanent Rod, cylinder |electromagn 0.01 2 T gtren th 0 A/m 10 mT/T 2 95% Yes 18 October EM-75
magnetic flux et 9 2004
density
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
i3|f|t< Eaa?gr?s;': Solenoid, Magnetic flux Approved on
. i Rod, cylinder |electromagn 0.1 1000 A/m gnet 0T 10 1E-03 2 95% Yes 18 October EM-76
coercive magnetic density
] et 2004
field strength
Soft magnetic
bulk material: Solenoid, Maanetic field Approved on
magnetic Rod, cylinder |electromagn 0.01 25 T sgtren th up to 100000 A/m 10 mT/T 2 95% Yes 18 October EM-77
saturation et 9 2004
polarisation
Soft magnetic Solenoid, 0 A/m to 100000 Approved on
bulk material: Rod, cylinder |electromagn| 0.0001 2 H/m Inductance Am 20 1E-03 2 95% Yes 18 October EM-78
permeability et 2004
Feebly magnetic,
paramagnetic and
diamagnetic
e Approved on
m;t:grfgﬁ'i C Rod, cylinder E'ec”gtmag” 0.99 1.01 5 1E-03 2 95% No 18 October | EM-79
susceptibility or 2004
relative
permeability
Hard magnetic
material: Cylinder, - Approved on
remanent rectangular Electr;)tmagn 0.1 1.6 T Magtr:::ctl;:eld 0 A/m 10 mT/T 2 95% Yes 18 October EM-80
magnetic flux parallelepiped 9 2004
density
m:taerEiaT?:?)r:Si(\;/e Cylinder, Electromagn Magnetic flux Approved on
A rectangular M 500 | 26406 | Am gne oT 10 1E-03 2 95% Yes 18 October | EM-81
field strength arallelepiped et density 2004
(Hcs, Hcy) P Pip
Ha:r(:aTear?arI]?tlc Cylinder, Electromagn Approved on
maximum eﬁergy rectangular ot 9 50 500 kJ/m® 25 1E-03 2 95% Yes 18 October EM-82
product (B-H)mer parallelepiped 2004
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Calibration and Measurement Capabilities
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KEDB

. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Variable Expanded Uncertainty
Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Ha:rciaT(:r?ar:?tlc Cylinder, Electromagn m2/| E:1):[(‘incufri‘:eld Approved on
maanetic fiux rectangular ot 9 0.1 25 T st?en th of 3000000 A/m 10 1E-03 2 95% Yes 18 October EM-83
gneti parallelepiped ngtn 2004
density applied field
Ha:rciaT(:r?ar:?tlc Cylinder, Electromagn m2/| E:1):[(‘incufri‘:eld Approved on
magnetit.: rectangular ot 9 0.1 1.6 T st?ength of 3000000 A/m 10 1E-03 2 95% Yes 18 October EM-84
polarisation parallelepiped applied field 2004
Magnetic data % Approved on
rz;g:gier?;?éa;f Diskette 50 200 (r?;‘;r;gie: 5 % 2 95% No 18 October | EM-85
diskette standard) 2004
Magnetic data % Approved on
Ssi;‘:;gjmr;ﬁﬁfj; Diskette 50 200 (r?;‘;r;gie: 5 % 2 95% No 18 October | EM-86
of diskette standard) 2004
Magnetic data % Approved on
Str‘;r:(ﬂitlrgﬁ‘ﬂf Diskette 50 200 (r?;‘;r;r;e: 10 % 2 95% No 18 October | EM-87
diskette standard) 2004
1 0,
;\f;gnztlri:(?it: (refer/;nce' 4 for side Approved on
peai shift of ' Diskette 50 200 master ' (0), 8 for % 2 95% No 18 October EM-88
diskette standard) side (1) 2004
Magnetic data % Approved on
Stg\rlae?;rri?:i'fa: Diskette 50 200 (r?;‘;r;gie: 15 % 2 95% No 18 October | EM-89
diskette standard) 2004
Magnetic video
storage media: VHS video Approved on
RF recording cassette tape 0.35 0.7 Vp-p 5 % 2 95% Yes 18 October EM-90
current 2004
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Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
Quantit Instrument or |"$t"uem:r"t Minimum | Maximum Units Parameter Specifications Value Units Coverage Level of expanded Matrix Comments S:r\n:li::e
y Artifact yp value value P Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Magnetic video dB Aoproved on
storage media: VHS video (reference: o pp
-60 50 dB 0.5 2 95% No 18 October EM-91
RF playback cassette tape standard 2004
output tape)
Magnetic video dB Approved on
storage media: C;/S"Sft:’;dg’e -60 7 dB 05 (rsetfaerfzgfj: 2 95% No 18 October | EM-92
video SIN P pe) 2004
Magnetic video VHS video Approved on
storage media: cassette tape -24 -10 dB Time width 0.5 ps to 50 ps 0.5 dB 2 95% No 18 October EM-93
drop-out P 2004
Magnetic video dB Approved on
storage media: VHSt;’azseﬁe -10 10 dB 05 (rsetfaerfzgfj: 2 95% No 18 October | EM-94
audio sensitivity P pe) 2004
Magnetic video dB Approved on
storage media: VHS cassette (reference: o pp
; 20 20000 Hz 0.5 2 95% No 18 October EM-95
audio frequency tape standard 2004
response tape)
Magnetic video Approved on
storage media: VHSt;’azseﬁe 0 10 dB 05 dB 2 95% No 18 October | EM-96
output uniformity P 2004
Phase angle: Approved on
gle: Phase source [Phase meter 0 360 ° Frequency 45 Hz to 55 Hz 0.03 ° 2 95% No 18 October RF-1
sources
2004
Voltage 5V to 500V
Current 0.1Ato10A
Phase angle: Approved on
gle: Phase meter | Comparison 0 360 ° Frequency 45 Hz to 55 Hz 0.03 ° 2 95% No 18 October RF-2
meters
2004
Voltage 5V to 500V
Current 0.1Ato10A
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Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Phase angle: Approved on
gle: Phase source [Phase meter 0 360 ° Frequency 5 Hz to 10 kHz 0.07 ° 2 95% No 18 October RF-3
sources
2004
Magnitude 80mVto10V
Phase andle: (0.07 + 8E- Approved on
gle: Phase source [Phase meter 0 360 ° Frequency: f | 10 kHz to 100 kHz | 04f), f in ° 2 95% No 18 October RF-4
sources
kHz 2004
Magnitude 80mVto10V
Phase angle: Approved on
gle: Phase meter | Comparison 0 360 ° Frequency 5 Hz to 10 kHz 0.07 ° 2 95% No 18 October RF-5
meters
2004
Magnitude 80mVto10V
Phase andle: (0.07+ 8E- Approved on
gle: Phase meter | Comparison 0 360 ° Frequency: f | 10 kHz to 100 kHz | 04f), f in ° 2 95% No 18 October RF-6
meters
kHz 2004
Magnitude 80mVto10V
RF power: Approved on
calibration factor | Power sensor | Substitution 0.9 1 Frequency | 10 MHz to 18 GHz 0.01 2 95% Yes 18 October RF-7
on coaxials 2004
Power level 1 mW to 10 mWw
Connector
type type-N
RF power: Approved on
calibration factor | Power sensor | Substitution 0.9 1 Frequency 10 MHz to 8 GHz 0.01 2 95% Yes 18 October RF-8
on coaxials 2004
Power level 1 mW to 10 mW
Connector GR900
type
RF power: 8.2 GHz, 8.6 GHz, Approved on
calibration factor [ Power sensor | Substitution 0.9 1 Frequency | 9.37 GHz, 10 GHz, 0.01 2 95% Yes 18 October RF-9
on waveguides 11 GHz, 12.4 GHz 2004
Power level 1 mW to 10 mwW
Wa\./egu[de R100
designation
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Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
RF power: Approved on
calibration factor | Power sensor | Substitution 0.9 1 Frequency 26.5 GHz, 33 GHz, 0.03 2 95% Yes 18 October RF-10
) 35 GHz, 39 GHz
on waveguides 2004
Power level 10 mW
Wa\./egmlde R320
designation
Scalar RF
co;?ffilc‘:eigtr:?ra]n d (2E-03 + Approved on
. Passive device: a |Voltage ratio 0.01 40 dB Frequency 10 kHz 1E-04a), dB 2 95% No 18 October RF-11
attenuation: .
) a indB 2004
attenuation on
coaxials
Refle_cgon <= 0005
coefficient
Impedance 50Q,75Q
Scalar RF
co;?fiﬁgtr:?gn d (2E-03 + Approved on
. Passive device: a|Voltage ratio > 40 60 dB Frequency 10 kHz 2E-04a), dB 2 95% No 18 October RF-12
attenuation: .
) a indB 2004
attenuation on
coaxials
Refle.cpon <=0.005
coefficient
Impedance 500,75Q
Scalar RF
coe:?f];i;gtr:(t)gn d (2E-03 + Approved on
. Passive device: a|Voltage ratio > 60 80 dB Frequency 10 kHz 3E-04a), dB 2 95% No 18 October RF-13
attenuation: A
) a indB 2004
attenuation on
coaxials
Refle'cpon <= 0.005
coefficient
Impedance 50Q0,75Q
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Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e o . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method . Identifier
relative one?
Scalar RF
reflection
coefficient and (2E-03 + Approved on
attenuation: Passive device: a|Voltage ratio 0.01 40 dB Frequency | 100 kHz to 18 GHz | 1E-04a), dB 2 95% No 18 October RF-14
attenuation on ainds 2004
coaxials
Refle_cgon <= 0005
coefficient
Impedance 50 Q
Scalar RF
reflection
coefficient and (2E-03 + Approved on
attenuation: Passive device: a|Voltage ratio > 40 60 dB Frequency | 100 kHz to 18 GHz | 2E-04a), dB 2 95% No 18 October RF-15
attenuation on a indB 2004
coaxials
Refle.cpon <=0.005
coefficient
Impedance 50 Q
Scalar RF
reflection
coefficient and (2E-03 + Approved on
attenuation: Passive device: a|Voltage ratio > 60 80 dB Frequency | 100 kHz to 18 GHz | 3E-04a), dB 2 95% No 18 October RF-16
attenuation on a indB 2004
coaxials
Refle'cpon <= 0.005
coefficient
Impedance 50 Q
Scalar RF
reflection
. (2E-03 + Approved on
C(:tetzlr(:ljearlito?d Passive device: a|Voltage ratio 0.01 40 dB Frequency 3.95 Gg;zto 585 1E-04a), dB 2 95% No 18 October RF-17
attenuation on aindB 2004
waveguides
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KEDB

The BIPM key comparison database, November 2004

Is the
. Instrument or Instrument Minimum | Maximum . e o . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method . Identifier
relative one?
Refle.cpon <= 0.005
coefficient
Wa\./egmlde R4S
designation
Scalar RF
reflection
- (2E-03 + Approved on
C‘;‘fg'r‘:far;it;r_‘d Passive device: a |Voltage ratio] > 40 60 dB Frequency | >2° Gc';';zm 585 | 2E-04a), dB 2 95% No 18 October | RF-18
attenuation on ainds 2004
waveguides
Refle_cgon <= 0005
coefficient
Wa\_/egmlde R4S
designation
Scalar RF
reflection
- (2E-03 + Approved on
CthZ'rfLearlit;r,‘d Passive device: a |Voltage ratio] > 60 80 ) Frequency | °2° Ggﬁzto 585 | 3e.042), | B 2 95% No 18 October | RF-19
attenuation on aindB 2004
waveguides
Refle.cpon <=0.005
coefficient
Wa\./egwlde R48
designation
Scalar RF
reflection
- (2E-03 + Approved on
CgftZ'rfLea“ﬁtoanr_‘d Passive device: a |Voltage ratio] ~ 0.01 40 ) Frequency | 22 Ggﬁz‘) 124 | fE04a), | a8 2 95% No 18 October | RF-20
attenuation on a indB 2004
waveguides
Reﬂe’c?lon <= 0.005
coefficient
Wa\./egwlde R100
designation
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KEDB
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Is the
. Instrument or Instrument Minimum | Maximum . e o . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method . Identifier
relative one?
Scalar RF
reflection
- (2E-03 + Approved on
C‘;‘fg'r‘:far;it;r_‘d Passive device: a |Voltage ratio] > 40 60 dB Frequency | o2 G';T_ltz‘) 124 1 2E.04a), dB 2 95% No 18 October | RF-21
attenuation on a indB 2004
waveguides
Refle_cgon <= 0005
coefficient
Wa\_/egmlde R100
designation
Scalar RF
reflection
- (2E-03 + Approved on
CthZ'rfLearlit;r,‘d Passive device: a |Voltage ratio] > 60 80 dB Frequency | &2 Ggf_'t; 124 | 3e.04a), dB 2 95% No 18 October | RF-22
attenuation on a indB 2004
waveguides
Refle.cpon <=0.005
coefficient
Wa\./egwlde R100
designation
Scalar RF
reflection
coefficient and (2E-03 + Approved on
attenuation: Passive device: a|Voltage ratio 0.01 40 dB Frequency |12.4 GHz to 18 GHz| 1E-04a), dB 2 95% No 18 October RF-23
attenuation on aindB 2004
waveguides
Refle'cpon <= 0.005
coefficient
Wa\./egwlde R140
designation
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KEDB
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Is the
. Instrument or Instrument Minimum | Maximum . e o . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method . Identifier
relative one?
Scalar RF
reflection
coefficient and (2E-03 + Approved on
attenuation: Passive device: a|Voltage ratio > 40 60 dB Frequency (12.4 GHz to 18 GHz| 2E-04a), dB 2 95% No 18 October RF-24
attenuation on ainds 2004
waveguides
Refle.cgon <= 0005
coefficient
Waveguide R140
designation
Scalar RF
reflection
coefficient and (2E-03 + Approved on
attenuation: Passive device: a|Voltage ratio > 60 80 dB Frequency (12.4 GHz to 18 GHz| 3E-04a), dB 2 95% No 18 October RF-25
attenuation on aindB 2004
waveguides
Refle.cpon <=0.005
coefficient
Waveguide R140
designation
Scattering
p?;?Iemciitgrr]S: Passive device, Network Approved on
coefficient (S;) on one port and two analvser 0 1 Frequency | 50 MHz to 18 GHz 0.006 2 95% No 18 October RF-26
NG port device Y 2004
coaxials,
magnitude
Connector
type type-N, PC7
Scattering
parameters: Passive device, Network arcsin(u(r) Approved on
reflection one port and two analvser -180 180 ° Frequency | 50 MHzto 18 GHz ) ° 2 95% No 18 October RF-27
coefficient (S;) on|  port device Y 2004
coaxials, phase
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KEDB

Instrument| . . . IS the . NMI
. Instrument or Minimum | Maximum . e . Coverage Level of expanded Matrix .
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Connector
type type-N, PC7
Scattering
ters:
p?gz:ciisgs Passive device, Network Approved on
. one port and two 0 1 Frequency |50 MHz to 26.5 GHz] 0.004 2 95% No 18 October RF-28
coefficient (S;) on ) analyser
) port device 2004
coaxials,
magnitude
Connector PC-35
type
Scattering
parameters: Passive device, Network arcsin(u(") Approved on
reflection one port and two analvser -180 180 ° Frequency |50 MHz to 26.5 GHz ) ° 2 95% No 18 October RF-29
coefficient (S;) on port device Y 2004
coaxials, phase
Connector PC-35
type
Scattering
t‘::;asm?st:ir; Passive device, Network (0.02 + Approved on
. two port device: >0 50 dB Frequency | 50 MHz to 18 GHz |1.5E-03A), dB 2 95% No 18 October RF-30
coefficient (S;) on analyser .
) A A indB 2004
coaxials,
magnitude
Connector
type type-N, PC7
Scattering
parameters: Passive device Network (0.15 + Approved on
transmission two port device, analvser -180 180 ° Frequency | 50 MHz to 18 GHz | 0.01A), A ° 2 95% No 18 October RF-31
coefficient (S;) on P Y in dB 2004
coaxials, phase
Connector
type type-N, PC7
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Scattering
paramz.ate.rs: Passive device, (0.02 + Approved on
transmission Network
. two port device: >0 50 dB Frequency |50 MHz to 26.5 GHz|1.5E-03A), dB 2 95% No 18 October RF-32
coefficient (S;) on analyser .
) A A indB 2004
coaxials,
magnitude
Connector PC-35
type
Scattering
parameters: Passive device Network (015 + Approved on
transmission two port device, analvser -180 180 ° Frequency |50 MHz to 26.5 GHz| 0.01A), A ° 2 95% No 18 October RF-33
coefficient (S;) on P ¥ in dB 2004
coaxials, phase
Connector PC-35
type
Scattering
p?;z:(iits;s: Passive device, @+1)* Approved on
. . one port and two [Dual six-port] 0.0005 1 Frequency (26.5 GHz to 40 GHZ| 2 95% No 18 October RF-34
coefficient (Sii) on o 1E-03
. port device: I 2004
waveguides,
magnitude
Waveguide R320
designation
Scattering
p?;zc?itg;& Passive device, 0.3+ Approved on
- . one port and two [Dual six-port 0 360 ° Frequency |26.5 GHz to 40 GHz| ) ° 2 95% No 18 October RF-35
coefficient (Sii) on ) 0.1/T")
. port device 2004
waveguides,
phase
Waveguide R320
designation
Voltage
reflection 0.0005 to 1
coefficient I
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Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Instrument| . . Is the . NMI
. Instrument or Minimum | Maximum . e . Coverage Level of expanded Matrix .
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Scattering
tF::r:asrr:?sf:ir;\ Passive device Approved on
L o .’ [Dual six-port >0 60 dB Frequency (26.5 GHz to 40 GHz|] 0.002 2 95% Yes 18 October RF-36
coefficient (Sij) on| two port device 2004
waveguides,
magnitude
Waveguide R320
designation
Scattering
parameters:
transmission Passive device Dual six- Approved on
. o ] 0 360 ° Frequency [26.5 GHz to 40 GHz| 0.4 ° 2 95% No 18 October RF-37
coefficient (Sij) on| two port device port 2004
waveguides,
phase
Waveguide R320
designation
. Approved on
Noise: excess |\ oo source | Radiometer| 1 20 ) Frequency | 200 MHz 101000 | B 2 95% No 18 October | RF-38
ratio in coaxials MHz
2004
Connector PC7
Noise: excess Approved on
S : Noise source | Radiometer 2 20 dB Frequency (10 MHz to 500 MHz 0.2 dB 2 95% No 18 October RF-39
ratio in coaxials 2004
Connector PC7
Noise: excess Approved on
S ) Noise source | Radiometer 2 20 dB Frequency 1 GHz to 18 GHz 0.2 dB 2 95% No 18 October RF-40
ratio in coaxials
2004
Connector PC7
Noise: excess Approved on
ratio in Noise source | Radiometer -5 30 dB Frequency [3.2 GHzto 4.9 GHz 0.06 dB 2 95% No 18 October RF-41
waveguides 2004
Wa\./egw.de R40
designation
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Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Noise: excess Approved on
ratio in Noise source | Radiometer -5 30 dB Frequency |3.9 GHz to 6.9 GHz 0.06 dB 2 95% No 18 October RF-42
waveguides 2004
Wa\./egmlde R4S
designation
Noise: excess Approved on
ratio in Noise source | Radiometer -5 30 dB Frequency 8.2 Gg?_itzo 124 0.06 dB 2 95% No 18 October RF-43
waveguides 2004
Wa\./egmlde R100
designation
Noise: phase cl Hsltgahl ztsa(:lijllllgt{)r Phase Approved on
P ryst ’ -165 0 dBc/Hz Frequency 5 MHz, 10 MHz 2 dB 2 95% No 18 October RF-45
noise atomic frequency| detector
2004
standard
offset 10 kHz
frequency
- Approved on
Noise: phase Frequency Phase -135 0 dBoHz | Frequency | 0 KH210639.9 2 dB 2 95% No 18 October | RF-46
noise synthesizer detector MHz 2004
offset 10 kHz
frequency
- Approved on
Noise: phase Frequency Phase 118 0 dBc/Hz | Frequency |640 MHz to 18 GHz 2 dB 2 95% No 18 October | RF-50
noise synthesizer detector 2004
offset 10 kHz
frequency
i'g;g;gﬂs%ilss? Time (7E-03U + Approved on
| Pulse generator domain -0.5 0.5 \% Time 10 psto 100 ns | 2E-03), U \Y 2 95% No 18 October RF-55
pulse amplitude . .
U sampling inV 2004
. Maximum oV
input voltage
Impedance 50 Q
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Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact Method value value Factor Confidence Juncertainty a] uncertainty Identifier
relative one?
S::Igg?a:;;(rjis?tiuclss'e Pulse generator DC/AC Square wave (SE-04U + Approved on
o or function . 10 200 \% a 10 Hz to 1 kHz 5E-03), U \Y 2 95% No 18 October RF-57
pulse amplitude direct frequency .
U generator inV 2004
Impedance 1MQ
S::Iggfa:t?tztrjis?tiuclss'e Pulse generator DC/AC Square wave (SE-04U + Approved on
o or function . 0.01 10 \Y a 10 Hz to 1 kHz 5E-04), U \Y 2 95% No 18 October RF-58
pulse amplitude direct frequency .
U generator inV 2004
Impedance 1MQ
(5E-04U +
5E-03), U
Signal and pulse | Pulse generator absolute Approved on
characteristics: | or function DOIAG -10 -200 v o |Squarewavel 4o, t01kHz | value of v 2 95% No 18 October |  RF-59
. direct frequency
pulse amplitude generator the pulse 2004
amplitude
inV
Impedance 1 MQ
(5E-04U +
5E-04), U
Signal and pulse | Pulse generator absolute Approved on
characteristics: | or function DC/AC -0.01 -10 v Square wave | 4o b t6 1 kHz | value of v 2 95% No 18 October | RF-60
. direct frequency
pulse amplitude generator the pulse 2004
amplitude
inV
Impedance 1 MQ
RF voltage and Approved on
current: RF RF voltmeter Direct 0.2 2 V Frequency 10 MHz to 1 GHz 2 mV/V 2 95% Yes 18 October RF-62
voltage meters 2004
RF voltage and Approved on
current: RF RF voltmeter Direct 0.2 2 V Frequency 1 GHz to 2 GHz 4 mV/V 2 95% Yes 18 October RF-63
voltage meters 2004
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Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Instrument| . . . IS the . NMI
. Instrument or Minimum | Maximum . e . Coverage Level of expanded Matrix .
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
RF voltage and Approved on
current: RF RF meter Direct 0.2 2 Vv Frequency 2 GHz to 3 GHz 7 mV/V 2 95% Yes 18 October RF-64
voltage meters 2004
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC ) : Direct 0.1 3 Vv Frequency | 30 MHz to 1 GHz 5 mV/V 2 95% Yes 18 October RF-65
. coaxial thermal
difference 2004
voltage converter
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC ) : Direct 3 10 V Frequency | 30 MHz to 1 GHz 10 mV/V 2 95% Yes 18 October RF-66
. coaxial thermal
difference 2004
voltage converter
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Direct 100 100 mV Frequency | 30 MHzto 1 GHz 5 mV/V 2 95% Yes 18 October RF-67
. micropotentiomet
difference or 2004
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Substitution 10 100 mV Frequency | 30 MHz to 1 GHz 10 mV/V 2 95% Yes 18 October RF-68
. micropotentiomet
difference or 2004
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Substitution 10 100 mV Frequency | 1 MHzto 30 MHz 2 mV/V 2 95% Yes 18 October RF-69
. micropotentiomet
difference or 2004
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Substitution 1 10 mV Frequency | 30 MHz to 1 GHz 12 mV/V 2 95% Yes 18 October RF-70
. micropotentiomet
difference or 2004
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Substitution 1 10 mV Frequency | 1 MHzto 30 MHz 3 mV/V 2 95% Yes 18 October RF-71
. micropotentiomet
difference or 2004
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Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Instrument| . . . IS the . NMI
. Instrument or Minimum | Maximum . e . Coverage Level of expanded Matrix .
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Substitution 0.1 1 mV Frequency | 30 MHz to 1 GHz 15 mV/V 2 95% Yes 18 October RF-72
. micropotentiomet
difference or 2004
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Substitution 0.1 1 mV Frequency | 1 MHzto 30 MHz 5 mV/V 2 95% Yes 18 October RF-73
. micropotentiomet
difference or 2004
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Substitution 0.01 0.1 mV Frequency | 30 MHz to 1 GHz 20 mV/V 2 95% Yes 18 October RF-74
. micropotentiomet
difference or 2004
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Substitution 0.01 0.1 mV Frequency | 1 MHzto 30 MHz 10 mV/V 2 95% Yes 18 October RF-75
. micropotentiomet
difference or 2004
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Substitution| 0.001 0.01 mV Frequency | 30 MHz to 1 GHz 30 mV/V 2 95% Yes 18 October RF-76
. micropotentiomet
difference or 2004
RF voltage and T:s:;n:rlt;/gltsge Approved on
current: RF/DC . . Substitution| 0.001 0.01 mV Frequency | 1 MHzto 30 MHz 20 mV/V 2 95% Yes 18 October RF-77
. micropotentiomet
difference or 2004
RF voltage and RF source: RF Approved on
current: RF ) Substitution 0.1 2 Vv Frequency 10 MHz to 1 GHz 4 mV/V 2 95% Yes 18 October RF-78
voltage standard
voltage sources 2004
RF voltage and RF source: RF Approved on
current: RF ) Substitution 0.1 2 Vv Frequency 1 GHz to 2 GHz 8 mV/V 2 95% Yes 18 October RF-79
voltage standard
voltage sources 2004
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Is the
. Instrument or Instrument Minimum | Maximum . e o . Coverage Level of expanded Matrix NM.I
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
_ Lumped _ 0.1Q,1Q,10Q, HE- Approved on
impendance/admi . . . 0.001 to —
ttance: resistance: Fixed resistor LCR meter 1 100000 Q Resistance (100 Q, 1 kQ, 10 kQ, 0016 2 95% Yes Impedance-| 18 October RF-80
real <.:omponent . 100 kQ . Matrixt 2004
Frequency | 50 kHz to 30 MHz
. Lumped _ 0.1Q,1Q,10Q, HE- Approved on
impendance/admi Standard ) 0.001 to o T
. . ) LCR meter . 1 100000 Q Resistance 100 Q, 1 kQ, 10 kQ, 2 95% Yes Impedance-| 18 October RF-81
ttance: resistance: resistors 0.016 X
meters 100 kQ Matrixi 2004
Frequency | 50 kHz to 30 MHz
Lumped 0.001 to HE- Approved on
impendance/admi| Fixed inductor | LCR meter 0.001 100 mH Frequency | 50 kHz to 1.5 MHz O 016 2 95% Yes Impedance-| 18 October RF-82
ttance: inductance ' Matrix2 2004
Lumped
impendance/admi Standard 0.001 to HE- Approved on
ttance: LCR meter inductors 0.001 100 mH Frequency | 50 kHz to 1.5 MHz O 016 2 95% Yes Impedance-| 18 October RF-84
inductance, ’ Matrix2 2004
meters
Lumped
. . 1 pF, 10 pF, 100 pF, HE- Approved on
'mper;faannc‘ﬁ/ admi f;a’;‘iﬁ;‘: LCR meter 1 1E+06 pF Capacitance |1 nF, 10 nF, 100 nF, 0581? 2 95% Yes Impedance-| 18 October | RF-85
e P 1 uF : Matrix3 2004
Frequency | 50 kHz to 30 MHz
Lumped
impendance/admi 1 pF, 10 pF, 100 pF, HE- Approved on
Standard 0.001 to
ttance: LCR meter capacitors 1 1E+06 pF Capacitance |1 nF, 10 nF, 100 nF, 6016 2 95% Yes Impedance-| 18 October RF-86
capacitance, P 1 uF ’ Matrix3 2004
meters
Frequency | 50 kHz to 30 MHz
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of metrology)

Calibration or Measurement Service

Measurand Level or Range

Measurement

Conditions/Independent Variable

Expanded Uncertainty

KEDB

Instrument| . . . IS the . NMI
. Instrument or Minimum | Maximum . e . Coverage Level of expanded Matrix .
Quantity . Type or Units Parameter Specifications Value Units . . . Comments | Service
Artifact value value Factor | Confidence Juncertainty a] uncertainty i
Method L Identifier
relative one?
Antenna Approved on
properties: Dipole antenna 3-antenna -10 30 dB/m Frequency 80 MHz to 1000 0.7 dB 2 95% No 18 October RF-90
method MHz
antenna factor 2004
Polarization horizontal
Antenna 3-antenna Approved on
properties: Biconical antenna method 5 30 dB/m Frequency |20 MHz to 200 MHz 1.4 dB 2 95% No 18 October RF-91
antenna factor 2004
Polarization horizontal
Antenna - Approved on
properties: LOG Periodic 3-antenna 5 30 dB/m Frequency 200 MHz to 1000 1.2 dB 2 95% No 18 October RF-92
antenna method MHz
antenna factor 2004
Polarization horizontal
Antenna Approved on
properties: Dipole antenna 3-antenna 0 5 dB Frequency 80 MHz to 1000 1.4 dB 2 95% No 18 October RF-93
; method MHz
antenna gain 2004
Polarization horizontal
Antenna 3-antenna Approved on
properties: Biconical antenna method 5 20 dB Frequency |20 MHz to 200 MHz 2.8 dB 2 95% No 18 October RF-94
antenna gain 2004
Polarization horizontal
Antenna L Approved on
properties: LOG periodic | 3-antenna 5 20 dB Frequency | 200 MHz 01000 2.4 dB 2 95% No 18 October | RF-95
: antenna method MHz
antenna gain 2004
Polarization horizontal
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of Metrology)

Uncertainty matrix: Matrix 1

AC/DC voltage transfer. Internal identifier: 46 & 47

10 Hz 60 Hz 1 kHz 10 kHz | 20kHz | 50 kHz | 100 kHz | 500 kHz | 1 MHz
500 mV 10 5 5 5 6 7 8 20 40
1V 8 3 2 2 3 5 5 15 35
2V 13 4 2 2 3 5 6 17 37
3V 15 5 2 2 3 6 8 20 40
S5V 17 7 3 3 5 8 10 25 43
10V 19 9 5 5 6 8 11 28 46
20V 22 11 7 7 8 9 13 31 48
30V 23 13 9 9 9 10 14 - -
50V 26 16 10 10 10 11 15 - -
100 V 28 17 12 12 12 12 16 - -
200V 30 19 14 14 14 22 24 - -
300 V 32 22 17 17 17 28 30 - -
500 V - 26 21 21 23 32 44 - -
1000 V - 30 27 27 32 50 66 - -

The expanded uncertainties given in this table are expressed in yV/V.
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of Metrology)

Uncertainty matrix: Matrix 2

AC voltage up to 1000 V. Internal identifier: 48, 49, 50 & 51

10 Hz 60 Hz 1 kHz 10 kHz | 20kHz | 50 kHz | 100 kHz | 500 kHz | 1 MHz
500 mV 20 15 15 15 18 21 24 60 120
1V 16 9 6 6 9 10 10 45 105
2V 26 12 6 6 9 10 12 51 111
3V 30 15 6 6 9 12 16 60 120
S5V 34 16 9 9 12 14 18 75 129
10V 38 17 10 10 13 16 20 84 138
20V 44 18 11 11 13 18 22 93 144
30V 43 20 14 14 14 20 25 - -
50V 52 24 15 15 15 24 28 - -
100 V 56 26 18 18 18 28 32 - -
200V 60 29 21 21 21 33 36 - -
300 V 64 33 26 26 26 42 45 - -
500 V - 39 32 32 35 48 66 - -
1000 V - 45 41 41 48 75 99 - -

The expanded uncertainties given in this table are expressed in yV/V.
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of Metrology)

Uncertainty matrix: Matrix 3

AC/DC current transfer. Internal identifier: 52

25 Hz 60 Hz 1 kHz 5 kHz 10kHz | 20 kHz | 50 kHz | 100 kHz
10 mA 25 10 10 10 10 15 20 30
20 mA 30 20 20 20 20 30 40 60
30 mA 35 20 20 20 20 40 60 80
50 mA 40 20 20 20 20 - - -
100 mA 45 20 20 20 20 - - -
200 mA 50 20 20 20 20 - - -
300 mA 60 20 20 20 20 - - -
500 mA - 20 20 20 20 - - -
1A - 20 20 20 20 - - -
2A - 20 20 20 20 - - -
3A - 20 20 20 20 - - -
5A - 20 20 20 20 - - -
10 A - 20 20 20 20 - - -
20 A - 40 40 40 50 - - -

The expanded uncertainties given in this table are expressed in yA/A.
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of Metrology)

Uncertainty matrix: Matrix 4

AC current up to 100 A. Internal identifier: 53 & 54

25 Hz 60 Hz 1 kHz 5 kHz 10kHz | 20 kHz | 50 kHz | 100 kHz

10 mA 100 40 40 40 40 60 80 120

20 mA 90 60 60 60 60 90 120 180

30 mA 105 60 60 60 60 120 180 240
50 mA 120 60 60 60 60 - - -
100 mA 135 60 60 60 60 - - -
200 mA 150 60 60 60 60 - - -
300 mA 180 60 60 60 60 - - -
500 mA - 60 60 60 60 - - -
1A - 60 60 60 60 - - -
2A - 60 60 60 60 - - -
3A - 60 60 60 60 - - -
5A - 60 60 60 60 - - -
10 A - 60 60 60 60 - - -
20 A - 100 100 100 120 - - -

The expanded uncertainties given in this table are expressed in JA/A.
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of Metrology)

Uncertainty matrix: HF-Impedance-Matrix1

Lumped impedance/admittance: resistance. Internal identifier: 80 & 81

0.1Q 1Q 10 Q 100 Q 1 kQ 10 kQ 100 kQ

0.05 MHz 0.016 0.002 0.001 0.001 0.001 0.001 0.002

0.1 MHz 0.008 0.001 0.001 0.001 0.001 0.001 0.003
1 MHz 0.002 0.002 0.002 0.002 - - -
10 MHz 0.006 0.006 0.006 0.006 - - -
30 MHz 0.013 0.012 0.012 0.012 - - -

The expanded uncertainties given in this table are dimensionless.
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of Metrology) K_CDB

Uncertainty matrix: HF-Impedance-Matrix2

Lumped impedance/admittance: inductance. Internal identifier: 82 & 84

0.000001 H| 0.00001 H | 0.0001 H 0.001 H 0.01 H 0.1H

0.05 MHz 0.016 0.002 0.001 0.001 0.001 0.001

0.1 MHz 0.008 0.001 0.001 0.001 0.001 0.001

1 MHz 0.002 0.002 0.002 0.002 0.002 0.006
1.5 MHz 0.006 0.006 0.006 0.006 0.011 -

The expanded uncertainties given in this table are dimensionless.
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Calibration and Measurement Capabilities

Electricity and Magnetism, China, NIM (National Institute of Metrology) K_CDB

Uncertainty matrix: HF-Impedance-Matrix3

Lumped impedance/admittance: capacitance. Internal identifier: 85 & 86

1 pF 10 pF 100 pF 1000 pF 10000 pF | 100000 pF | 1000000 pF
0.05 MHz 0.016 0.002 0.001 0.001 0.001 0.001 0.002
0.1 MHz 0.008 0.001 0.001 0.001 0.001 0.001 0.003
1 MHz 0.002 0.002 0.002 0.002 - - -
10 MHz 0.006 0.006 0.006 0.006 - - -
30 MHz 0.013 0.012 0.012 0.012 - - -

The expanded uncertainties given in this table are dimensionless.
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