
Key comparisons CCEM-K9 and EUROMET.EM-K9

 MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 1 kHz

x i

U i expanded uncertainty of x i  at a 95 % level of confidence

Lab i x i U i
/ (µV/V) / (µV/V) EUROMET.EM-K9

LNE -0.1 12.2
BEV 1.5 10.2
MIKES 0.6 7.1
INETI 6.5 16.2
AREPA 3.5 11.2
NPL 6.5 12.2
SP 3.5 7.3
IEN 2.2 8.9
CEM 3.5 22.1
PTB -0.5 8.0
NMi-VSL - -
OMH - -
JV 0.6 18.5
UME 0.3 18.1
INTI -3.1 10.2
NMIA -0.2 7.3
NRC -0.1 10.2
VNIIM 2.4 12.8
METAS -1.5 6.3
NIST 5.4 5.9
NIM 0.1 11.2
CMI -1.1 24.1

May 2002 Yes No
Dec 2002 No Yes

Aug 2001 Yes Yes
Jan 2002 Yes No

Mar 2001 Yes No
May 2001 Yes No

Yes No
Nov 2000 Yes No
Jul 2000

No Yes
No Yes

Yes Yes
No Yes

Yes Yes
Yes Yes

Yes Yes
Yes Yes

Yes Yes
Yes Yes

No Yes
No Yes

Yes Yes
No Yes

adjusted value of the measurement reported by laboratory i  (see on page 13 of the CCEM-K9 Final Report and on page 11 of the 
EUROMET.EM-K9 Final Report)

Participant in
CCEM-K9

May 2000
Jun 2000
Jul 2000
Aug 2000

Date of measurement

Feb 2000
Apr 2000

Sep 2000
Oct 2000
Nov 2000
Jan 2001
May 2001
Oct 2001
Mar 2002
Apr 2002
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 1 kHz

x R = 1.4 µV/V, U R = 2.4 µV/V

The CCEM-K9 Matrix of equivalence is extended with degrees of equivalence between participants in EUROMET.EM-K9.

The key comparison reference value, x R, is computed as the weighted average of the adjusted values obtained by the CCEM-K9 participants. 
Its expanded uncertainty is U R = 2u R, where u R is the standard uncertainty of the weighted average. All adjusted values from CCEM-K9 
participants have been taken into account in the calculation, except the value of AREPA, which is traceable to PTB.

The degree of equivalence of laboratory i relative to the key comparison reference value is given by two terms:
D i  = (x i  - x R) and its expanded uncertainty U i  at a 95 % level of confidence computed as explained on page 15 of the CCEM-K9 Final Report 
and on page 12 of the EUROMET.EM-K9 Final Report, both expressed in µV/V.

The degree of equivalence between two laboratories i  and j  is given by two terms: 
D ij  = (D i  - D j ) and its expanded uncertainty U ij  at a 95 % level of confidence computed as explained in the Appendices 1 of the
CCEM-K9 Final Report and EUROMET.EM-K9 Final Report, both expressed in µV/V.
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 1 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -1.5 12.0 -3.6 16.6 -6.6 17.3 -3.6 14.3 -2.3 15.2 -3.6 25.3
AREPA 2.1 10.9 3.6 16.6 -3.0 16.6 0.0 13.4 1.3 14.4 0.0 24.8
NPL 5.1 12.0 6.6 17.3 3.0 16.6 3.0 14.3 4.3 15.2 3.0 25.3
SP 2.1 6.9 3.6 14.3 0.0 13.4 -3.0 14.3 1.3 11.6 0.0 23.3
IEN 0.8 8.6 2.3 15.2 -1.3 14.4 -4.3 15.2 -1.3 11.6 -1.3 23.9
CEM 2.1 22.0 3.6 25.3 0.0 24.8 -3.0 25.3 0.0 23.3 1.3 23.9
PTB -1.9 7.6 -0.4 14.6 -4.0 7.9 -7.0 14.6 -4.0 10.9 -2.7 12.0 -4.0 23.6
NMi-VSL - - - - - - - - - - - - - -
INTI -4.5 9.9 -3.0 16.0 -6.6 15.2 -9.6 16.0 -6.6 12.6 -5.3 13.6 -6.6 24.4
NMIA -1.6 6.9 -0.1 14.3 -3.7 13.4 -6.7 14.3 -3.7 10.4 -2.4 11.6 -3.7 23.3
NRC -1.5 9.9 0.0 16.0 -3.6 15.2 -6.6 16.0 -3.6 12.6 -2.3 13.6 -3.6 24.4
VNIIM 1.0 12.6 2.5 17.7 -1.1 17.1 -4.1 17.7 -1.1 14.8 0.2 15.6 -1.1 25.6
METAS -2.9 5.8 -1.4 13.8 -5.0 12.9 -8.0 13.8 -5.0 9.7 -3.7 11.0 -5.0 23.0
NIST 4.0 5.4 5.5 13.6 1.9 12.7 -1.1 13.6 1.9 9.4 3.2 10.7 1.9 22.9
NIM -1.3 10.9 0.2 16.6 -3.4 15.9 -6.4 16.6 -3.4 13.4 -2.1 14.4 -3.4 24.8

BEV 0.1 10.5 1.6 16.0 -2.0 15.2 -5.0 16.0 -2.0 12.6 -0.7 13.6 -2.0 24.4
MIKES -0.8 7.5 0.7 14.2 -2.9 13.3 -5.9 14.2 -2.9 10.2 -1.6 11.4 -2.9 23.3
INETI 5.1 16.4 6.6 20.3 3.0 19.7 0.0 20.3 3.0 17.8 4.3 18.5 3.0 27.5
OMH - - - - - - - - - - - - - -
JV -0.8 18.7 0.7 22.2 -2.9 21.7 -5.9 22.2 -2.9 19.9 -1.6 20.6 -2.9 28.9
UME -1.1 18.3 0.4 21.9 -3.2 21.3 -6.2 21.9 -3.2 19.6 -1.9 20.2 -3.2 28.6
CMI -2.5 24.2 -1.0 27.1 -4.6 26.6 -7.6 27.1 -4.6 25.2 -3.3 25.7 -4.6 32.7

AREPA NPL SP IEN CEMLNE
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 1 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -1.5 12.0 0.4 14.6 - - 3.0 16.0 0.1 14.3 0.0 16.0 -2.5 17.7
AREPA 2.1 10.9 4.0 7.9 - - 6.6 15.2 3.7 13.4 3.6 15.2 1.1 17.1
NPL 5.1 12.0 7.0 14.6 - - 9.6 16.0 6.7 14.3 6.6 16.0 4.1 17.7
SP 2.1 6.9 4.0 10.9 - - 6.6 12.6 3.7 10.4 3.6 12.6 1.1 14.8
IEN 0.8 8.6 2.7 12.0 - - 5.3 13.6 2.4 11.6 2.3 13.6 -0.2 15.6
CEM 2.1 22.0 4.0 23.6 - - 6.6 24.4 3.7 23.3 3.6 24.4 1.1 25.6
PTB -1.9 7.6 - - 2.6 13.0 -0.3 10.9 -0.4 13.0 -2.9 15.1
NMi-VSL - - - - - - - - - - - -
INTI -4.5 9.9 -2.6 13.0 - - -2.9 12.6 -3.0 14.5 -5.5 16.4
NMIA -1.6 6.9 0.3 10.9 - - 2.9 12.6 -0.1 12.6 -2.6 14.8
NRC -1.5 9.9 0.4 13.0 - - 3.0 14.5 0.1 12.6 -2.5 16.4
VNIIM 1.0 12.6 2.9 15.1 - - 5.5 16.4 2.6 14.8 2.5 16.4
METAS -2.9 5.8 -1.0 10.2 - - 1.6 12.0 -1.3 9.7 -1.4 12.0 -3.9 14.3
NIST 4.0 5.4 5.9 10.0 - - 8.5 11.8 5.6 9.4 5.5 11.8 3.0 14.1
NIM -1.3 10.9 0.6 13.8 - - 3.2 15.2 0.3 13.4 0.2 15.2 -2.3 17.1

BEV 0.1 10.5 2.0 13.0 - - - - - - - - - -
MIKES -0.8 7.5 1.1 10.7 - - - - - - - - - -
INETI 5.1 16.4 7.0 18.1 - - - - - - - - - -
OMH - - - - - - - - - - - - - -
JV -0.8 18.7 1.1 20.2 - - - - - - - - - -
UME -1.1 18.3 0.8 19.8 - - - - - - - - - -
CMI -2.5 24.2 -0.6 25.4 - - - - - - - - - -

NRCNMi-VSL INTI NMIA VNIIMPTB
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 1 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -1.5 12.0 1.4 13.8 -5.5 13.6 -0.2 16.6 -1.6 16.0 -0.7 14.2 -6.6 20.3
AREPA 2.1 10.9 5.0 12.9 -1.9 12.7 3.4 15.9 2.0 15.2 2.9 13.3 -3.0 19.7
NPL 5.1 12.0 8.0 13.8 1.1 13.6 6.4 16.6 5.0 16.0 5.9 14.2 0.0 20.3
SP 2.1 6.9 5.0 9.7 -1.9 9.4 3.4 13.4 2.0 12.6 2.9 10.2 -3.0 17.8
IEN 0.8 8.6 3.7 11.0 -3.2 10.7 2.1 14.4 0.7 13.6 1.6 11.4 -4.3 18.5
CEM 2.1 22.0 5.0 23.0 -1.9 22.9 3.4 24.8 2.0 24.4 2.9 23.3 -3.0 27.5
PTB -1.9 7.6 1.0 10.2 -5.9 10.0 -0.6 13.8 -2.0 13.0 -1.1 10.7 -7.0 18.1
NMi-VSL - - - - - - - - - - - - - -
INTI -4.5 9.9 -1.6 12.0 -8.5 11.8 -3.2 15.2 - - - - - -
NMIA -1.6 6.9 1.3 9.7 -5.6 9.4 -0.3 13.4 - - - - - -
NRC -1.5 9.9 1.4 12.0 -5.5 11.8 -0.2 15.2 - - - - - -
VNIIM 1.0 12.6 3.9 14.3 -3.0 14.1 2.3 17.1 - - - - - -
METAS -2.9 5.8 -6.9 8.7 -1.6 12.9 -3.0 12.0 -2.1 9.5 -8.0 17.4
NIST 4.0 5.4 6.9 8.7 5.3 12.7 - - - - - -
NIM -1.3 10.9 1.6 12.9 -5.3 12.7 - - - - - -

BEV 0.1 10.5 3.0 12.0 - - - - 0.9 12.5 -5.0 19.2
MIKES -0.8 7.5 2.1 9.5 - - - - -0.9 12.5 -5.9 17.7
INETI 5.1 16.4 8.0 17.4 - - - - 5.0 19.2 5.9 17.7
OMH - - - - - - - - - - - - - -
JV -0.8 18.7 2.1 19.6 - - - - -0.9 21.2 0.0 19.9 -5.9 24.6
UME -1.1 18.3 1.8 19.2 - - - - -1.2 20.8 -0.3 19.5 -6.2 24.3
CMI -2.5 24.2 0.4 25.0 - - - - -2.6 26.2 -1.7 25.2 -7.6 29.1

BEV MIKES INETIMETAS NIST NIM
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 1 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -1.5 12.0 - - -0.7 22.2 -0.4 21.9 1.0 27.1
AREPA 2.1 10.9 - - 2.9 21.7 3.2 21.3 4.6 26.6
NPL 5.1 12.0 - - 5.9 22.2 6.2 21.9 7.6 27.1
SP 2.1 6.9 - - 2.9 19.9 3.2 19.6 4.6 25.2
IEN 0.8 8.6 - - 1.6 20.6 1.9 20.2 3.3 25.7
CEM 2.1 22.0 - - 2.9 28.9 3.2 28.6 4.6 32.7
PTB -1.9 7.6 - - -1.1 20.2 -0.8 19.8 0.6 25.4
NMi-VSL - - - - - - - - - -
INTI -4.5 9.9 - - - - - - - -
NMIA -1.6 6.9 - - - - - - - -
NRC -1.5 9.9 - - - - - - - -
VNIIM 1.0 12.6 - - - - - - - -
METAS -2.9 5.8 - - -2.1 19.6 -1.8 19.2 -0.4 25.0
NIST 4.0 5.4 - - - - - - - -
NIM -1.3 10.9 - - - - - - - -

BEV 0.1 10.5 - - 0.9 21.2 1.2 20.8 2.6 26.2
MIKES -0.8 7.5 - - 0.0 19.9 0.3 19.5 1.7 25.2
INETI 5.1 16.4 - - 5.9 24.6 6.2 24.3 7.6 29.1
OMH - - - - - - - -
JV -0.8 18.7 - - 0.3 25.9 1.7 30.4
UME -1.1 18.3 - - -0.3 25.9 1.4 30.2
CMI -2.5 24.2 - - -1.7 30.4 -1.4 30.2

OMH JV UME CMI
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Red diamonds: participants in CCEM-K9, Green triangles: participants in EUROMET.EM-K9 only

CCEM-K9 and EUROMET.EM-K9        AC-DC transfer difference: 200 V, 1 kHz
Degrees of equivalence, D i  and expanded uncertainty U i  (95 % level of confidence)  
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Key comparisons CCEM-K9 and EUROMET.EM-K9

 MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 10 kHz

x i

U i expanded uncertainty of x i  at a 95 % level of confidence

Lab i x i U i
/ (µV/V) / (µV/V) EUROMET.EM-K9

LNE -5.8 13.1
BEV -0.6 10.2
MIKES -1.8 5.9
INETI 2.4 16.1
AREPA 0.4 11.1
NPL -7.6 12.1
SP 2.4 8.2
IEN -3.6 9.0
CEM 3.4 22.1
PTB -3.3 8.0
NMi-VSL - -
OMH - -
JV -1.5 18.5
UME -2.2 18.1
INTI -5.2 10.1
NMIA -2.2 7.2
NRC -3.2 10.1
VNIIM -1.3 12.5
METAS -4.4 6.2
NIST 1.0 6.0
NIM -5.6 11.1
CMI -10.2 24.1 Dec 2002 No Yes

Jan 2002 Yes No
May 2002 Yes No

May 2001 Yes No
Aug 2001 Yes Yes

Nov 2000 Yes No
Mar 2001 Yes No

No Yes
Yes No

No Yes
No Yes

Yes Yes
Yes Yes

Yes Yes
Yes Yes

Yes Yes
Yes Yes

No Yes
Yes Yes

No Yes
No Yes

adjusted value of the measurement reported by laboratory i  (see on page 13 of the CCEM-K9 Final Report and on page 11 of the 
EUROMET.EM-K9 Final Report)

Participant in
CCEM-K9

Date of measurement

Yes YesFeb 2000
Apr 2000
May 2000

Apr 2002

Jun 2000
Jul 2000
Aug 2000
Sep 2000
Oct 2000
Nov 2000
Jan 2001

Jul 2000

May 2001
Oct 2001
Mar 2002
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 10 kHz

x R = -2.5 µV/V, U R = 2.5 µV/V

The CCEM-K9 Matrix of equivalence is extended with degrees of equivalence between participants in EUROMET.EM-K9.

The key comparison reference value, x R, is computed as the weighted average of the adjusted values obtained by the CCEM-K9 participants. 
Its expanded uncertainty is U R = 2u R, where u R is the standard uncertainty of the weighted average. All adjusted values from CCEM-K9 
participants have been taken into account in the calculation, except the value of AREPA, which is traceable to PTB.

The degree of equivalence of laboratory i relative to the key comparison reference value is given by two terms:
D i  = (x i  - x R) and its expanded uncertainty U i  at a 95 % level of confidence computed as explained on page 15 of the CCEM-K9 Final Report 
and on page 12 of the EUROMET.EM-K9 Final Report, both expressed in µV/V.

The degree of equivalence between two laboratories i  and j  is given by two terms: 
D ij  = (D i  - D j ) and its expanded uncertainty U ij  at a 95 % level of confidence computed as explained in the Appendices 1 of the
CCEM-K9 Final Report and EUROMET.EM-K9 Final Report, both expressed in µV/V.
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 10 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -3.3 12.9 -6.2 17.2 1.8 17.9 -8.2 15.5 -2.2 15.9 -9.2 25.7
AREPA 2.9 10.8 6.2 17.2 8.0 16.5 -2.0 13.9 4.0 14.3 -3.0 24.8
NPL -5.1 11.8 -1.8 17.9 -8.0 16.5 -10.0 14.7 -4.0 15.1 -11.0 25.2
SP 4.9 7.8 8.2 15.5 2.0 13.9 10.0 14.7 6.0 12.2 -1.0 23.6
IEN -1.1 8.6 2.2 15.9 -4.0 14.3 4.0 15.1 -6.0 12.2 -7.0 23.9
CEM 5.9 22.0 9.2 25.7 3.0 24.8 11.0 25.2 1.0 23.6 7.0 23.9
PTB -0.8 7.6 2.5 15.4 -3.7 7.7 4.3 14.6 -5.7 11.5 0.3 12.1 -6.7 23.6
NMi-VSL - - - - - - - - - - - - - -
INTI -2.7 9.8 0.6 16.6 -5.6 15.1 2.4 15.8 -7.6 13.1 -1.6 13.6 -8.6 24.3
NMIA 0.3 6.8 3.6 15.0 -2.6 13.3 5.4 14.1 -4.6 11.0 1.4 11.6 -5.6 23.3
NRC -0.7 9.8 2.6 16.6 -3.6 15.1 4.4 15.8 -5.6 13.1 0.4 13.6 -6.6 24.3
VNIIM 1.2 12.2 4.5 18.2 -1.7 16.8 6.3 17.4 -3.7 15.0 2.3 15.5 -4.7 25.4
METAS -1.9 5.7 1.4 14.5 -4.8 12.8 3.2 13.6 -6.8 10.3 -0.8 11.0 -7.8 23.0
NIST 3.5 5.5 6.8 14.5 0.6 12.7 8.6 13.6 -1.4 10.2 4.6 10.9 -2.4 22.9
NIM -3.1 10.8 0.2 17.2 -6.0 15.7 2.0 16.5 -8.0 13.9 -2.0 14.3 -9.0 24.8

BEV 1.9 10.5 5.2 16.7 -1.0 15.1 7.0 15.9 -3.0 13.1 3.0 13.7 -4.0 24.4
MIKES 0.7 6.4 4.0 14.4 -2.2 12.6 5.8 13.5 -4.2 10.2 1.8 10.8 -5.2 22.9
INETI 4.9 16.3 8.2 20.8 2.0 19.6 10.0 20.2 0.0 18.1 6.0 18.5 -1.0 27.4
OMH - - - - - - - - - - - - - -
JV 1.0 18.7 4.3 22.7 -1.9 21.6 6.1 22.2 -3.9 20.3 2.1 20.6 -4.9 28.9
UME 0.3 18.3 3.6 22.4 -2.6 21.3 5.4 21.8 -4.6 19.9 1.4 20.3 -5.6 28.6
CMI -7.7 24.2 -4.4 27.5 -10.6 26.6 -2.6 27.0 -12.6 25.5 -6.6 25.8 -13.6 32.7

SP IEN CEMLNE AREPA NPL
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 10 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -3.3 12.9 -2.5 15.4 - - -0.6 16.6 -3.6 15.0 -2.6 16.6 -4.5 18.2
AREPA 2.9 10.8 3.7 7.7 - - 5.6 15.1 2.6 13.3 3.6 15.1 1.7 16.8
NPL -5.1 11.8 -4.3 14.6 - - -2.4 15.8 -5.4 14.1 -4.4 15.8 -6.3 17.4
SP 4.9 7.8 5.7 11.5 - - 7.6 13.1 4.6 11.0 5.6 13.1 3.7 15.0
IEN -1.1 8.6 -0.3 12.1 - - 1.6 13.6 -1.4 11.6 -0.4 13.6 -2.3 15.5
CEM 5.9 22.0 6.7 23.6 - - 8.6 24.3 5.6 23.3 6.6 24.3 4.7 25.4
PTB -0.8 7.6 - - 1.9 12.9 -1.1 10.8 -0.1 12.9 -2.0 14.9
NMi-VSL - - - - - - - - - - - -
INTI -2.7 9.8 -1.9 12.9 - - -3.0 12.5 -2.0 14.3 -3.9 16.1
NMIA 0.3 6.8 1.1 10.8 - - 3.0 12.5 1.0 12.5 -0.9 14.5
NRC -0.7 9.8 0.1 12.9 - - 2.0 14.3 -1.0 12.5 -1.9 16.1
VNIIM 1.2 12.2 2.0 14.9 - - 3.9 16.1 0.9 14.5 1.9 16.1
METAS -1.9 5.7 -1.1 10.2 - - 0.8 11.9 -2.2 9.6 -1.2 11.9 -3.1 14.0
NIST 3.5 5.5 4.3 10.0 - - 6.2 11.8 3.2 9.4 4.2 11.8 2.3 13.9
NIM -3.1 10.8 -2.3 13.7 - - -0.4 15.1 -3.4 13.3 -2.4 15.1 -4.3 16.8

BEV 1.9 10.5 2.7 13.0 - - - - - - - - - -
MIKES 0.7 6.4 1.5 10.0 - - - - - - - - - -
INETI 4.9 16.3 5.7 18.0 - - - - - - - - - -
OMH - - - - - - - - - - - - - -
JV 1.0 18.7 1.8 20.2 - - - - - - - - - -
UME 0.3 18.3 1.1 19.8 - - - - - - - - - -
CMI -7.7 24.2 -6.9 25.4 - - - - - - - - - -

NMIA NRCPTB NMi-VSL INTI VNIIM
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 10 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -3.3 12.9 -1.4 14.5 -6.8 14.5 -0.2 17.2 -5.2 16.7 -4.0 14.4 -8.2 20.8
AREPA 2.9 10.8 4.8 12.8 -0.6 12.7 6.0 15.7 1.0 15.1 2.2 12.6 -2.0 19.6
NPL -5.1 11.8 -3.2 13.6 -8.6 13.6 -2.0 16.5 -7.0 15.9 -5.8 13.5 -10.0 20.2
SP 4.9 7.8 6.8 10.3 1.4 10.2 8.0 13.9 3.0 13.1 4.2 10.2 0.0 18.1
IEN -1.1 8.6 0.8 11.0 -4.6 10.9 2.0 14.3 -3.0 13.7 -1.8 10.8 -6.0 18.5
CEM 5.9 22.0 7.8 23.0 2.4 22.9 9.0 24.8 4.0 24.4 5.2 22.9 1.0 27.4
PTB -0.8 7.6 1.1 10.2 -4.3 10.0 2.3 13.7 -2.7 13.0 -1.5 10.0 -5.7 18.0
NMi-VSL - - - - - - - - - - - - - -
INTI -2.7 9.8 -0.8 11.9 -6.2 11.8 0.4 15.1 - - - - - -
NMIA 0.3 6.8 2.2 9.6 -3.2 9.4 3.4 13.3 - - - - - -
NRC -0.7 9.8 1.2 11.9 -4.2 11.8 2.4 15.1 - - - - - -
VNIIM 1.2 12.2 3.1 14.0 -2.3 13.9 4.3 16.8 - - - - - -
METAS -1.9 5.7 -5.4 8.7 1.2 12.8 -3.8 12.0 -2.6 8.6 -6.8 17.3
NIST 3.5 5.5 5.4 8.7 6.6 12.7 - - - - - -
NIM -3.1 10.8 -1.2 12.8 -6.6 12.7 - - - - - -

BEV 1.9 10.5 3.8 12.0 - - - - 1.2 11.8 -3.0 19.1
MIKES 0.7 6.4 2.6 8.6 - - - - -1.2 11.8 -4.2 17.2
INETI 4.9 16.3 6.8 17.3 - - - - 3.0 19.1 4.2 17.2
OMH - - - - - - - - - - - - - -
JV 1.0 18.7 2.9 19.6 - - - - -0.9 21.2 0.3 19.5 -3.9 24.6
UME 0.3 18.3 2.2 19.2 - - - - -1.6 20.8 -0.4 19.1 -4.6 24.3
CMI -7.7 24.2 -5.8 24.9 - - - - -9.6 26.2 -8.4 24.9 -12.6 29.0

BEV MIKES INETIMETAS NIST NIM
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 10 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -3.3 12.9 - - -4.3 22.7 -3.6 22.4 4.4 27.5
AREPA 2.9 10.8 - - 1.9 21.6 2.6 21.3 10.6 26.6
NPL -5.1 11.8 - - -6.1 22.2 -5.4 21.8 2.6 27.0
SP 4.9 7.8 - - 3.9 20.3 4.6 19.9 12.6 25.5
IEN -1.1 8.6 - - -2.1 20.6 -1.4 20.3 6.6 25.8
CEM 5.9 22.0 - - 4.9 28.9 5.6 28.6 13.6 32.7
PTB -0.8 7.6 - - -1.8 20.2 -1.1 19.8 6.9 25.4
NMi-VSL - - - - - - - - - -
INTI -2.7 9.8 - - - - - - - -
NMIA 0.3 6.8 - - - - - - - -
NRC -0.7 9.8 - - - - - - - -
VNIIM 1.2 12.2 - - - - - - - -
METAS -1.9 5.7 - - -2.9 19.6 -2.2 19.2 5.8 24.9
NIST 3.5 5.5 - - - - - - - -
NIM -3.1 10.8 - - - - - - - -

BEV 1.9 10.5 - - 0.9 21.2 1.6 20.8 9.6 26.2
MIKES 0.7 6.4 - - -0.3 19.5 0.4 19.1 8.4 24.9
INETI 4.9 16.3 - - 3.9 24.6 4.6 24.3 12.6 29.0
OMH - - - - - - - -
JV 1.0 18.7 - - 0.7 25.9 8.7 30.4
UME 0.3 18.3 - - -0.7 25.9 8.0 30.2
CMI -7.7 24.2 - - -8.7 30.4 -8.0 30.2

OMH JV UME CMI
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Red diamonds: participants in CCEM-K9, Green triangles: participants in EUROMET.EM-K9 only

CCEM-K9 and EUROMET.EM-K9        AC-DC transfer difference: 200 V, 10 kHz
Degrees of equivalence, D i  and expanded uncertainty U i  (95 % level of confidence)  
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Key comparisons CCEM-K9 and EUROMET.EM-K9

 MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 20 kHz

x i

U i expanded uncertainty of x i  at a 95 % level of confidence

Lab i x i U i
/ (µV/V) / (µV/V) EUROMET.EM-K9

LNE -7.7 13.1
BEV -3.6 12.1
MIKES -4.7 6.6
INETI -1.6 18.0
AREPA -4.6 11.1
NPL -9.6 14.1
SP -1.6 9.1
IEN -11.0 12.9
CEM -0.6 22.0
PTB -7.3 8.0
NMi-VSL - -
OMH - -
JV -5.1 20.0
UME -8.1 24.0
INTI -8.3 12.1
NMIA -6.3 8.1
NRC -4.3 10.1
VNIIM -3.3 20.2
METAS -7.5 6.1
NIST -2.5 6.1
NIM -8.8 11.1
CMI -10.3 28.0 Dec 2002 No Yes

Jan 2002 Yes No
May 2002 Yes No

May 2001 Yes No
Aug 2001 Yes Yes

Nov 2000 Yes No
Mar 2001 Yes No

No Yes
Yes No

No Yes
No Yes

Yes Yes
Yes Yes

Yes Yes
Yes Yes

Yes Yes
Yes Yes

Yes
No Yes
Yes Yes

adjusted value of the measurement reported by laboratory i  (see on page 13 of the CCEM-K9 Final Report and on page 11 of the 
EUROMET.EM-K9 Final Report)

Participant in
CCEM-K9

Date of measurement

Yes Yes
No Yes
No

Feb 2000
Apr 2000
May 2000
Jun 2000
Jul 2000
Aug 2000
Sep 2000
Oct 2000
Nov 2000
Jan 2001

Jul 2000

May 2001
Oct 2001
Mar 2002
Apr 2002
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 20 kHz

x R = -5.9 µV/V, U R = 2.6 µV/V

The CCEM-K9 Matrix of equivalence is extended with degrees of equivalence between participants in EUROMET.EM-K9.

The key comparison reference value, x R, is computed as the weighted average of the adjusted values obtained by the CCEM-K9 participants. 
Its expanded uncertainty is U R = 2u R, where u R is the standard uncertainty of the weighted average. All adjusted values from CCEM-K9 
participants have been taken into account in the calculation, except the value of AREPA, which is traceable to PTB.

The degree of equivalence of laboratory i relative to the key comparison reference value is given by two terms:
D i  = (x i  - x R) and its expanded uncertainty U i  at a 95 % level of confidence computed as explained on page 15 of the CCEM-K9 Final Report 
and on page 12 of the EUROMET.EM-K9 Final Report, both expressed in µV/V.

The degree of equivalence between two laboratories i  and j  is given by two terms: 
D ij  = (D i  - D j ) and its expanded uncertainty U ij  at a 95 % level of confidence computed as explained in the Appendices 1 of the
CCEM-K9 Final Report and EUROMET.EM-K9 Final Report, both expressed in µV/V.
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 20 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -1.8 12.8 -3.1 17.2 1.9 19.3 -6.1 16.0 3.3 18.4 -7.1 25.7
AREPA 1.3 10.8 3.1 17.2 5.0 18.0 -3.0 14.4 6.4 17.1 -4.0 24.7
NPL -3.7 13.9 -1.9 19.3 -5.0 18.0 -8.0 16.8 1.4 19.2 -9.0 26.2
SP 4.3 8.7 6.1 16.0 3.0 14.4 8.0 16.8 9.4 15.8 -1.0 23.9
IEN -5.1 12.6 -3.3 18.4 -6.4 17.1 -1.4 19.2 -9.4 15.8 -10.4 25.6
CEM 5.3 21.8 7.1 25.7 4.0 24.7 9.0 26.2 1.0 23.9 10.4 25.6
PTB -1.4 7.6 0.4 15.4 -2.7 7.7 2.3 16.3 -5.7 12.2 3.7 15.2 -6.7 23.5
NMi-VSL - - - - - - - - - - - - - -
INTI -2.4 11.8 -0.6 17.9 -3.7 16.5 1.3 18.6 -6.7 15.2 2.7 17.7 -7.7 25.2
NMIA -0.4 7.7 1.4 15.5 -1.7 13.8 3.3 16.3 -4.7 12.2 4.7 15.3 -5.7 23.5
NRC 1.6 9.8 3.4 16.6 0.3 15.1 5.3 17.4 -2.7 13.6 6.7 16.4 -3.7 24.3
VNIIM 2.6 20.0 4.4 24.1 1.3 23.1 6.3 24.7 -1.7 22.2 7.7 24.0 -2.7 29.9
METAS -1.6 5.5 0.2 14.5 -2.9 12.7 2.1 15.4 -5.9 11.0 3.5 14.3 -6.9 22.9
NIST 3.4 5.5 5.2 14.5 2.1 12.7 7.1 15.4 -0.9 11.0 8.5 14.3 -1.9 22.9
NIM -2.9 10.8 -1.1 17.2 -4.2 15.7 0.8 18.0 -7.2 14.4 2.2 17.1 -8.2 24.7

BEV 2.3 12.4 4.1 17.9 1.0 16.5 6.0 18.6 -2.0 15.2 7.4 17.7 -3.0 25.2
MIKES 1.2 7.1 3.0 14.7 -0.1 13.0 4.9 15.6 -3.1 11.3 6.3 14.5 -4.1 23.0
INETI 4.3 18.2 6.1 22.3 3.0 21.2 8.0 22.9 0.0 20.2 9.4 22.2 -1.0 28.5
OMH - - - - - - - - - - - - - -
JV 0.8 20.2 2.6 24.0 -0.5 22.9 4.5 24.5 -3.5 22.0 5.9 23.8 -4.5 29.8
UME -2.2 24.1 -0.4 27.4 -3.5 26.5 1.5 27.9 -6.5 25.7 2.9 27.3 -7.5 32.6
CMI -4.4 28.1 -2.6 31.0 -5.7 30.2 -0.7 31.4 -8.7 29.5 0.7 30.9 -9.7 35.7

CEMLNE AREPA NPL SP IEN
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 20 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -1.8 12.8 -0.4 15.4 - - 0.6 17.9 -1.4 15.5 -3.4 16.6 -4.4 24.1
AREPA 1.3 10.8 2.7 7.7 - - 3.7 16.5 1.7 13.8 -0.3 15.1 -1.3 23.1
NPL -3.7 13.9 -2.3 16.3 - - -1.3 18.6 -3.3 16.3 -5.3 17.4 -6.3 24.7
SP 4.3 8.7 5.7 12.2 - - 6.7 15.2 4.7 12.2 2.7 13.6 1.7 22.2
IEN -5.1 12.6 -3.7 15.2 - - -2.7 17.7 -4.7 15.3 -6.7 16.4 -7.7 24.0
CEM 5.3 21.8 6.7 23.5 - - 7.7 25.2 5.7 23.5 3.7 24.3 2.7 29.9
PTB -1.4 7.6 - - 1.0 14.6 -1.0 11.4 -3.0 12.9 -4.0 21.8
NMi-VSL - - - - - - - - - - - -
INTI -2.4 11.8 -1.0 14.6 - - -2.0 14.6 -4.0 15.8 -5.0 23.6
NMIA -0.4 7.7 1.0 11.4 - - 2.0 14.6 -2.0 13.0 -3.0 21.8
NRC 1.6 9.8 3.0 12.9 - - 4.0 15.8 2.0 13.0 -1.0 22.6
VNIIM 2.6 20.0 4.0 21.8 - - 5.0 23.6 3.0 21.8 1.0 22.6
METAS -1.6 5.5 -0.2 10.1 - - 0.8 13.6 -1.2 10.2 -3.2 11.8 -4.2 21.2
NIST 3.4 5.5 4.8 10.1 - - 5.8 13.6 3.8 10.2 1.8 11.8 0.8 21.2
NIM -2.9 10.8 -1.5 13.7 - - -0.5 16.5 -2.5 13.8 -4.5 15.1 -5.5 23.1

BEV 2.3 12.4 3.7 14.6 - - - - - - - - - -
MIKES 1.2 7.1 2.6 10.4 - - - - - - - - - -
INETI 4.3 18.2 5.7 19.7 - - - - - - - - - -
OMH - - - - - - - - - - - - - -
JV 0.8 20.2 2.2 21.6 - - - - - - - - - -
UME -2.2 24.1 -0.8 25.3 - - - - - - - - - -
CMI -4.4 28.1 -3.0 29.2 - - - - - - - - - -

VNIIMPTB NMi-VSL INTI NMIA NRC
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 20 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -1.8 12.8 -0.2 14.5 -5.2 14.5 1.1 17.2 -4.1 17.9 -3.0 14.7 -6.1 22.3
AREPA 1.3 10.8 2.9 12.7 -2.1 12.7 4.2 15.7 -1.0 16.5 0.1 13.0 -3.0 21.2
NPL -3.7 13.9 -2.1 15.4 -7.1 15.4 -0.8 18.0 -6.0 18.6 -4.9 15.6 -8.0 22.9
SP 4.3 8.7 5.9 11.0 0.9 11.0 7.2 14.4 2.0 15.2 3.1 11.3 0.0 20.2
IEN -5.1 12.6 -3.5 14.3 -8.5 14.3 -2.2 17.1 -7.4 17.7 -6.3 14.5 -9.4 22.2
CEM 5.3 21.8 6.9 22.9 1.9 22.9 8.2 24.7 3.0 25.2 4.1 23.0 1.0 28.5
PTB -1.4 7.6 0.2 10.1 -4.8 10.1 1.5 13.7 -3.7 14.6 -2.6 10.4 -5.7 19.7
NMi-VSL - - - - - - - - - - - - - -
INTI -2.4 11.8 -0.8 13.6 -5.8 13.6 0.5 16.5 - - - - - -
NMIA -0.4 7.7 1.2 10.2 -3.8 10.2 2.5 13.8 - - - - - -
NRC 1.6 9.8 3.2 11.8 -1.8 11.8 4.5 15.1 - - - - - -
VNIIM 2.6 20.0 4.2 21.2 -0.8 21.2 5.5 23.1 - - - - - -
METAS -1.6 5.5 -5.0 8.7 1.3 12.7 -3.9 13.6 -2.8 9.0 -5.9 19.1
NIST 3.4 5.5 5.0 8.7 6.3 12.7 - - - - - -
NIM -2.9 10.8 -1.3 12.7 -6.3 12.7 - - - - - -

BEV 2.3 12.4 3.9 13.6 - - - - 1.1 13.8 -2.0 21.7
MIKES 1.2 7.1 2.8 9.0 - - - - -1.1 13.8 -3.1 19.2
INETI 4.3 18.2 5.9 19.1 - - - - 2.0 21.7 3.1 19.2
OMH - - - - - - - - - - - - - -
JV 0.8 20.2 2.4 21.0 - - - - -1.5 23.4 -0.4 21.1 -3.5 27.0
UME -2.2 24.1 -0.6 24.8 - - - - -4.5 26.9 -3.4 24.9 -6.5 30.0
CMI -4.4 28.1 -2.8 28.7 - - - - -6.7 30.6 -5.6 28.8 -8.7 33.3

BEVMETAS NIST NIM MIKES INETI
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 20 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -1.8 12.8 - - -2.6 24.0 0.4 27.4 2.6 31.0
AREPA 1.3 10.8 - - 0.5 22.9 3.5 26.5 5.7 30.2
NPL -3.7 13.9 - - -4.5 24.5 -1.5 27.9 0.7 31.4
SP 4.3 8.7 - - 3.5 22.0 6.5 25.7 8.7 29.5
IEN -5.1 12.6 - - -5.9 23.8 -2.9 27.3 -0.7 30.9
CEM 5.3 21.8 - - 4.5 29.8 7.5 32.6 9.7 35.7
PTB -1.4 7.6 - - -2.2 21.6 0.8 25.3 3.0 29.2
NMi-VSL - - - - - - - - - -
INTI -2.4 11.8 - - - - - - - -
NMIA -0.4 7.7 - - - - - - - -
NRC 1.6 9.8 - - - - - - - -
VNIIM 2.6 20.0 - - - - - - - -
METAS -1.6 5.5 - - -2.4 21.0 0.6 24.8 2.8 28.7
NIST 3.4 5.5 - - - - - - - -
NIM -2.9 10.8 - - - - - - - -

BEV 2.3 12.4 - - 1.5 23.4 4.5 26.9 6.7 30.6
MIKES 1.2 7.1 - - 0.4 21.1 3.4 24.9 5.6 28.8
INETI 4.3 18.2 - - 3.5 27.0 6.5 30.0 8.7 33.3
OMH - - - - - - - -
JV 0.8 20.2 - - 3.0 31.3 5.2 34.5
UME -2.2 24.1 - - -3.0 31.3 2.2 36.9
CMI -4.4 28.1 - - -5.2 34.5 -2.2 36.9

OMH JV UME CMI
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Red diamonds: participants in CCEM-K9, Green triangles: participants in EUROMET.EM-K9 only

CCEM-K9 and EUROMET.EM-K9        AC-DC transfer difference: 200 V, 20 kHz
Degrees of equivalence, D i  and expanded uncertainty U i  (95 % level of confidence)  
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Key comparisons CCEM-K9 and EUROMET.EM-K9

 MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 50 kHz

x i

U i expanded uncertainty of x i  at a 95 % level of confidence

Lab i x i U i
/ (µV/V) / (µV/V) EUROMET.EM-K9

LNE -28.2 16.2
BEV -19.1 16.2
MIKES -20.2 7.1
INETI -16.1 20.1
AREPA -23.1 11.2
NPL -23.1 16.2
SP -18.1 13.2
IEN -31.8 18.3
CEM -19.1 24.1
PTB -22.7 10.0
NMi-VSL - -
OMH - -
JV -19.3 26.1
UME -21.3 30.1
INTI -23.7 16.1
NMIA -19.7 11.2
NRC -16.7 14.1
VNIIM -14.1 30.3
METAS -22.8 9.2
NIST -20.3 8.1
NIM -24.4 12.4
CMI -26.7 36.1 Dec 2002 No Yes

Jan 2002 Yes No
May 2002 Yes No

May 2001 Yes No
Aug 2001 Yes Yes

Nov 2000 Yes No
Mar 2001 Yes No

No Yes
Yes No

No Yes
No Yes

Yes Yes
Yes Yes

Yes Yes
Yes Yes

Yes
Yes Yes
Yes Yes

Feb 2000
Apr 2000

adjusted value of the measurement reported by laboratory i  (see on page 13 of the CCEM-K9 Final Report and on page 11 of the 
EUROMET.EM-K9 Final Report)

Participant in
CCEM-K9

Date of measurement

No
Yes Yes

Yes
No Yes
No Yes
Yes

May 2000
Jun 2000
Jul 2000
Aug 2000
Sep 2000
Oct 2000
Nov 2000

Apr 2002

Jan 2001
May 2001
Oct 2001
Mar 2002

Jul 2000
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 50 kHz

x R = -21.9 µV/V, U R = 3.5 µV/V

The CCEM-K9 Matrix of equivalence is extended with degrees of equivalence between participants in EUROMET.EM-K9.

The key comparison reference value, x R, is computed as the weighted average of the adjusted values obtained by the CCEM-K9 participants. 
Its expanded uncertainty is U R = 2u R, where u R is the standard uncertainty of the weighted average. All adjusted values from CCEM-K9 
participants have been taken into account in the calculation, except the value of AREPA, which is traceable to PTB.

The degree of equivalence of laboratory i relative to the key comparison reference value is given by two terms:
D i  = (x i  - x R) and its expanded uncertainty U i  at a 95 % level of confidence computed as explained on page 15 of the CCEM-K9 Final Report 
and on page 12 of the EUROMET.EM-K9 Final Report, both expressed in µV/V.

The degree of equivalence between two laboratories i  and j  is given by two terms: 
D ij  = (D i  - D j ) and its expanded uncertainty U ij  at a 95 % level of confidence computed as explained in the Appendices 1 of the
CCEM-K9 Final Report and EUROMET.EM-K9 Final Report, both expressed in µV/V.
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 50 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -6.3 15.8 -5.1 19.7 -5.1 23.0 -10.1 20.9 3.6 24.5 -9.1 29.1
AREPA -1.2 10.6 5.1 19.7 0.0 19.7 -5.0 17.4 8.7 21.5 -4.0 26.6
NPL -1.2 15.8 5.1 23.0 0.0 19.7 -5.0 20.9 8.7 24.5 -4.0 29.1
SP 3.8 12.7 10.1 20.9 5.0 17.4 5.0 20.9 13.7 22.6 1.0 27.5
IEN -9.9 18.0 -3.6 24.5 -8.7 21.5 -8.7 24.5 -13.7 22.6 -12.7 30.3
CEM 2.8 23.8 9.1 29.1 4.0 26.6 4.0 29.1 -1.0 27.5 12.7 30.3
PTB -0.8 9.4 5.5 19.1 0.4 5.1 0.4 19.1 -4.6 16.6 9.1 20.9 -3.6 26.1
NMi-VSL - - - - - - - - - - - - - -
INTI -1.8 15.7 4.5 22.9 -0.6 19.7 -0.6 22.9 -5.6 20.9 8.1 24.4 -4.6 29.0
NMIA 2.2 10.6 8.5 19.7 3.4 15.9 3.4 19.7 -1.6 17.4 12.1 21.5 -0.6 26.6
NRC 5.2 13.7 11.5 21.5 6.4 18.1 6.4 21.5 1.4 19.4 15.1 23.2 2.4 28.0
VNIIM 7.8 30.1 14.1 34.4 9.0 32.4 9.0 34.4 4.0 33.1 17.7 35.4 5.0 38.8
METAS -0.9 8.5 5.4 18.7 0.3 14.5 0.3 18.7 -4.7 16.1 9.0 20.5 -3.7 25.8
NIST 1.6 7.3 7.9 18.2 2.8 13.9 2.8 18.2 -2.2 15.5 11.5 20.1 -1.2 25.5
NIM -2.5 11.9 3.8 20.5 -1.3 16.8 -1.3 20.5 -6.3 18.2 7.4 22.2 -5.3 27.2

BEV 2.8 16.6 9.1 23.0 4.0 19.7 4.0 23.0 -1.0 20.9 12.7 24.5 0.0 29.1
MIKES 1.7 7.9 8.0 17.7 2.9 13.3 2.9 17.7 -2.1 15.0 11.6 19.7 -1.1 25.2
INETI 5.8 20.4 12.1 25.9 7.0 23.1 7.0 25.9 2.0 24.1 15.7 27.2 3.0 31.4
OMH - - - - - - - - - - - - - -
JV 2.6 26.3 8.9 30.8 3.8 28.5 3.8 30.8 -1.2 29.3 12.5 31.9 -0.2 35.6
UME 0.6 30.3 6.9 34.2 1.8 32.2 1.8 34.2 -3.2 32.9 10.5 35.3 -2.2 38.6
CMI -4.8 36.3 1.5 39.6 -3.6 37.8 -3.6 39.6 -8.6 38.5 5.1 40.5 -7.6 43.5

LNE AREPA NPL CEMSP IEN

The BIPM key comparison database, January 2006 24/35



Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 50 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -6.3 15.8 -5.5 19.1 - - -4.5 22.9 -8.5 19.7 -11.5 21.5 -14.1 34.4
AREPA -1.2 10.6 -0.4 5.1 - - 0.6 19.7 -3.4 15.9 -6.4 18.1 -9.0 32.4
NPL -1.2 15.8 -0.4 19.1 - - 0.6 22.9 -3.4 19.7 -6.4 21.5 -9.0 34.4
SP 3.8 12.7 4.6 16.6 - - 5.6 20.9 1.6 17.4 -1.4 19.4 -4.0 33.1
IEN -9.9 18.0 -9.1 20.9 - - -8.1 24.4 -12.1 21.5 -15.1 23.2 -17.7 35.4
CEM 2.8 23.8 3.6 26.1 - - 4.6 29.0 0.6 26.6 -2.4 28.0 -5.0 38.8
PTB -0.8 9.4 - - 1.0 19.0 -3.0 15.1 -6.0 17.3 -8.6 32.0
NMi-VSL - - - - - - - - - - - -
INTI -1.8 15.7 -1.0 19.0 - - -4.0 19.7 -7.0 21.5 -9.6 34.4
NMIA 2.2 10.6 3.0 15.1 - - 4.0 19.7 -3.0 18.1 -5.6 32.4
NRC 5.2 13.7 6.0 17.3 - - 7.0 21.5 3.0 18.1 -2.6 33.5
VNIIM 7.8 30.1 8.6 32.0 - - 9.6 34.4 5.6 32.4 2.6 33.5
METAS -0.9 8.5 -0.1 13.6 - - 0.9 18.6 -3.1 14.5 -6.1 16.9 -8.7 31.7
NIST 1.6 7.3 2.4 12.9 - - 3.4 18.1 -0.6 13.9 -3.6 16.3 -6.2 31.4
NIM -2.5 11.9 -1.7 16.0 - - -0.7 20.4 -4.7 16.8 -7.7 18.8 -10.3 32.8

BEV 2.8 16.6 3.6 19.1 - - - - - - - - - -
MIKES 1.7 7.9 2.5 12.3 - - - - - - - - - -
INETI 5.8 20.4 6.6 22.5 - - - - - - - - - -
OMH - - - - - - - - - - - - - -
JV 2.6 26.3 3.4 28.0 - - - - - - - - - -
UME 0.6 30.3 1.4 31.8 - - - - - - - - - -
CMI -4.8 36.3 -4.0 37.5 - - - - - - - - - -

NMIAPTB NMi-VSL INTI VNIIMNRC
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 50 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -6.3 15.8 -5.4 18.7 -7.9 18.2 -3.8 20.5 -9.1 23.0 -8.0 17.7 -12.1 25.9
AREPA -1.2 10.6 -0.3 14.5 -2.8 13.9 1.3 16.8 -4.0 19.7 -2.9 13.3 -7.0 23.1
NPL -1.2 15.8 -0.3 18.7 -2.8 18.2 1.3 20.5 -4.0 23.0 -2.9 17.7 -7.0 25.9
SP 3.8 12.7 4.7 16.1 2.2 15.5 6.3 18.2 1.0 20.9 2.1 15.0 -2.0 24.1
IEN -9.9 18.0 -9.0 20.5 -11.5 20.1 -7.4 22.2 -12.7 24.5 -11.6 19.7 -15.7 27.2
CEM 2.8 23.8 3.7 25.8 1.2 25.5 5.3 27.2 0.0 29.1 1.1 25.2 -3.0 31.4
PTB -0.8 9.4 0.1 13.6 -2.4 12.9 1.7 16.0 -3.6 19.1 -2.5 12.3 -6.6 22.5
NMi-VSL - - - - - - - - - - - - - -
INTI -1.8 15.7 -0.9 18.6 -3.4 18.1 0.7 20.4 - - - - - -
NMIA 2.2 10.6 3.1 14.5 0.6 13.9 4.7 16.8 - - - - - -
NRC 5.2 13.7 6.1 16.9 3.6 16.3 7.7 18.8 - - - - - -
VNIIM 7.8 30.1 8.7 31.7 6.2 31.4 10.3 32.8 - - - - - -
METAS -0.9 8.5 -2.5 12.3 1.6 15.5 -3.7 18.7 -2.6 11.7 -6.7 22.2
NIST 1.6 7.3 2.5 12.3 4.1 14.9 - - - - - -
NIM -2.5 11.9 -1.6 15.5 -4.1 14.9 - - - - - -

BEV 2.8 16.6 3.7 18.7 - - - - 1.1 17.7 -3.0 25.9
MIKES 1.7 7.9 2.6 11.7 - - - - -1.1 17.7 -4.1 21.4
INETI 5.8 20.4 6.7 22.2 - - - - 3.0 25.9 4.1 21.4
OMH - - - - - - - - - - - - - -
JV 2.6 26.3 3.5 27.7 - - - - -0.2 30.8 0.9 27.1 -3.2 33.0
UME 0.6 30.3 1.5 31.5 - - - - -2.2 34.2 -1.1 31.0 -5.2 36.2
CMI -4.8 36.3 -3.9 37.3 - - - - -7.6 39.6 -6.5 36.8 -10.6 41.4

BEVMETAS NIST NIM MIKES INETI
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 50 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -6.3 15.8 - - -8.9 30.8 -6.9 34.2 -1.5 39.6
AREPA -1.2 10.6 - - -3.8 28.5 -1.8 32.2 3.6 37.8
NPL -1.2 15.8 - - -3.8 30.8 -1.8 34.2 3.6 39.6
SP 3.8 12.7 - - 1.2 29.3 3.2 32.9 8.6 38.5
IEN -9.9 18.0 - - -12.5 31.9 -10.5 35.3 -5.1 40.5
CEM 2.8 23.8 - - 0.2 35.6 2.2 38.6 7.6 43.5
PTB -0.8 9.4 - - -3.4 28.0 -1.4 31.8 4.0 37.5
NMi-VSL - - - - - - - - - -
INTI -1.8 15.7 - - - - - - - -
NMIA 2.2 10.6 - - - - - - - -
NRC 5.2 13.7 - - - - - - - -
VNIIM 7.8 30.1 - - - - - - - -
METAS -0.9 8.5 - - -3.5 27.7 -1.5 31.5 3.9 37.3
NIST 1.6 7.3 - - - - - - - -
NIM -2.5 11.9 - - - - - - - -

BEV 2.8 16.6 - - 0.2 30.8 2.2 34.2 7.6 39.6
MIKES 1.7 7.9 - - -0.9 27.1 1.1 31.0 6.5 36.8
INETI 5.8 20.4 - - 3.2 33.0 5.2 36.2 10.6 41.4
OMH - - - - - - - -
JV 2.6 26.3 - - 2.0 39.9 7.4 44.6
UME 0.6 30.3 - - -2.0 39.9 5.4 47.1
CMI -4.8 36.3 - - -7.4 44.6 -5.4 47.1

OMH JV UME CMI
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Red diamonds: participants in CCEM-K9, Green triangles: participants in EUROMET.EM-K9 only

CCEM-K9 and EUROMET.EM-K9        AC-DC transfer difference: 200 V, 50 kHz
Degrees of equivalence, D i  and expanded uncertainty U i  (95 % level of confidence)  

-40.0

-30.0

-20.0

-10.0

0.0

10.0

20.0

30.0

40.0

LN
E

AR
EP

A

N
PL SP IE
N

C
EM PT

B

N
M

i-V
SL

IN
TI

N
M

IA

N
R

C

V
N

IIM

M
ET

AS

N
IS

T

N
IM

BE
V

M
IK

ES

IN
E

TI

O
M

H JV

U
M

E

C
M

I

D
i =

 ( x
i -

 x
R
) /

 (µ
V/

V)

The BIPM key comparison database, January 2006 28/35



Key comparisons CCEM-K9 and EUROMET.EM-K9

 MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 100 kHz

x i

U i expanded uncertainty of x i  at a 95 % level of confidence

Lab i x i U i
/ (µV/V) / (µV/V) EUROMET.EM-K9

LNE -70.7 16.2
BEV -52.2 21.1
MIKES -54.5 8.5
INETI -49.2 30.1
AREPA -66.2 26.1
NPL -61.2 20.1
SP -49.2 19.2
IEN -71.5 42.5
CEM -54.2 28.9
PTB -61.9 22.0
NMi-VSL - -
OMH - -
JV -48.6 36.1
UME -59.3 44.1
INTI -61.3 24.1
NMIA -53.3 18.1
NRC -56.3 22.7
VNIIM -61.0 40.5
METAS -60.3 24.1
NIST -58.5 11.0
NIM -65.9 13.4
CMI -63.3 60.0 Dec 2002 No Yes

Jan 2002 Yes No
May 2002 Yes No

May 2001 Yes No
Aug 2001 Yes Yes

Nov 2000 Yes No
Mar 2001 Yes No

No Yes
Yes No

No Yes
No Yes

Yes Yes
Yes Yes

Yes Yes
Yes Yes

Yes Yes
Yes Yes

No Yes
Yes Yes

No Yes
No Yes

adjusted value of the measurement reported by laboratory i  (see on page 13 of the CCEM-K9 Final Report and on page 11 of the 
EUROMET.EM-K9 Final Report)

Participant in
CCEM-K9

Date of measurement

Yes YesFeb 2000
Apr 2000
May 2000
Jun 2000
Jul 2000
Aug 2000
Sep 2000
Oct 2000
Nov 2000
Jan 2001

Jul 2000

May 2001
Oct 2001
Mar 2002
Apr 2002
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 100 kHz

x R = -60.4 µV/V, U R = 5.3 µV/V

The CCEM-K9 Matrix of equivalence is extended with degrees of equivalence between participants in EUROMET.EM-K9.

The key comparison reference value, x R, is computed as the weighted average of the adjusted values obtained by the CCEM-K9 participants. 
Its expanded uncertainty is U R = 2u R, where u R is the standard uncertainty of the weighted average. All adjusted values from CCEM-K9 
participants have been taken into account in the calculation, except the value of AREPA, which is traceable to PTB.

The degree of equivalence of laboratory i relative to the key comparison reference value is given by two terms:
D i  = (x i  - x R) and its expanded uncertainty U i  at a 95 % level of confidence computed as explained on page 15 of the CCEM-K9 Final Report 
and on page 12 of the EUROMET.EM-K9 Final Report, both expressed in µV/V.

The degree of equivalence between two laboratories i  and j  is given by two terms: 
D ij  = (D i  - D j ) and its expanded uncertainty U ij  at a 95 % level of confidence computed as explained in the Appendices 1 of the
CCEM-K9 Final Report and EUROMET.EM-K9 Final Report, both expressed in µV/V.
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 100 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -10.3 15.3 -4.5 30.8 -9.5 25.9 -21.5 25.2 0.8 45.5 -16.5 33.2
AREPA -5.8 25.6 4.5 30.8 -5.0 33.0 -17.0 32.5 5.3 49.9 -12.0 39.0
NPL -0.8 19.4 9.5 25.9 5.0 33.0 -12.0 27.8 10.3 47.1 -7.0 35.3
SP 11.2 18.5 21.5 25.2 17.0 32.5 12.0 27.8 22.3 46.7 5.0 34.7
IEN -11.1 42.2 -0.8 45.5 -5.3 49.9 -10.3 47.1 -22.3 46.7 -17.3 51.4
CEM 6.2 28.4 16.5 33.2 12.0 39.0 7.0 35.3 -5.0 34.7 17.3 51.4
PTB -1.5 21.4 8.8 27.4 4.3 14.1 -0.7 29.8 -12.7 29.2 9.6 47.9 -7.7 36.4
NMi-VSL - - - - - - - - - - - - - -
INTI -0.9 23.5 9.4 29.1 4.9 35.6 -0.1 31.4 -12.1 30.9 10.2 48.9 -7.1 37.7
NMIA 7.1 17.3 17.4 24.3 12.9 31.8 7.9 27.1 -4.1 26.4 18.2 46.2 0.9 34.2
NRC 4.1 22.1 14.4 27.9 9.9 34.6 4.9 30.4 -7.1 29.8 15.2 48.2 -2.1 36.8
VNIIM -0.6 40.2 9.7 43.7 5.2 48.2 0.2 45.3 -11.8 44.9 10.5 58.8 -6.8 49.8
METAS 0.1 23.5 10.4 29.1 5.9 35.6 0.9 31.4 -11.1 30.9 11.2 48.9 -6.1 37.7
NIST 1.9 9.6 12.2 19.6 7.7 28.4 2.7 23.0 -9.3 22.2 13.0 44.0 -4.3 31.0
NIM -5.5 12.3 4.8 21.1 0.3 29.4 -4.7 24.2 -16.7 23.5 5.6 44.6 -11.7 31.9

BEV 8.2 21.8 18.5 26.7 14.0 33.6 9.0 29.2 -3.0 28.6 19.3 47.5 2.0 35.8
MIKES 5.9 10.0 16.2 18.3 11.7 27.5 6.7 21.9 -5.3 21.0 17.0 43.4 -0.3 30.2
INETI 11.2 30.6 21.5 34.2 17.0 39.9 12.0 36.2 0.0 35.8 22.3 52.1 5.0 41.8
OMH - - - - - - - - - - - - - -
JV 11.8 36.5 22.1 39.6 17.6 44.6 12.6 41.4 0.6 40.9 22.9 55.8 5.6 46.3
UME 1.1 44.4 11.4 47.0 6.9 51.3 1.9 48.5 -10.1 48.1 12.2 61.3 -5.1 52.8
CMI -2.9 60.2 7.4 62.2 2.9 65.5 -2.1 63.3 -14.1 63.0 8.2 73.6 -9.1 66.6

CEMLNE AREPA NPL SP IEN
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 100 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -10.3 15.3 -8.8 27.4 - - -9.4 29.1 -17.4 24.3 -14.4 27.9 -9.7 43.7
AREPA -5.8 25.6 -4.3 14.1 - - -4.9 35.6 -12.9 31.8 -9.9 34.6 -5.2 48.2
NPL -0.8 19.4 0.7 29.8 - - 0.1 31.4 -7.9 27.1 -4.9 30.4 -0.2 45.3
SP 11.2 18.5 12.7 29.2 - - 12.1 30.9 4.1 26.4 7.1 29.8 11.8 44.9
IEN -11.1 42.2 -9.6 47.9 - - -10.2 48.9 -18.2 46.2 -15.2 48.2 -10.5 58.8
CEM 6.2 28.4 7.7 36.4 - - 7.1 37.7 -0.9 34.2 2.1 36.8 6.8 49.8
PTB -1.5 21.4 - - -0.6 32.7 -8.6 28.5 -5.6 31.7 -0.9 46.1
NMi-VSL - - - - - - - - - - - -
INTI -0.9 23.5 0.6 32.7 - - -8.0 30.2 -5.0 33.2 -0.3 47.2
NMIA 7.1 17.3 8.6 28.5 - - 8.0 30.2 3.0 29.1 7.7 44.4
NRC 4.1 22.1 5.6 31.7 - - 5.0 33.2 -3.0 29.1 4.7 46.5
VNIIM -0.6 40.2 0.9 46.1 - - 0.3 47.2 -7.7 44.4 -4.7 46.5
METAS 0.1 23.5 1.6 32.7 - - 1.0 34.1 -7.0 30.2 -4.0 33.2 0.7 47.2
NIST 1.9 9.6 3.4 24.6 - - 2.8 26.5 -5.2 21.2 -2.2 25.3 2.5 42.0
NIM -5.5 12.3 -4.0 25.8 - - -4.6 27.6 -12.6 22.6 -9.6 26.4 -4.9 42.7

BEV 8.2 21.8 9.7 30.5 - - - - - - - - - -
MIKES 5.9 10.0 7.4 23.6 - - - - - - - - - -
INETI 11.2 30.6 12.7 37.3 - - - - - - - - - -
OMH - - - - - - - - - - - - - -
JV 11.8 36.5 13.3 42.3 - - - - - - - - - -
UME 1.1 44.4 2.6 49.3 - - - - - - - - - -
CMI -2.9 60.2 -1.4 64.0 - - - - - - - - - -

VNIIMPTB NMi-VSL INTI NMIA NRC
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 100 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -10.3 15.3 -10.4 29.1 -12.2 19.6 -4.8 21.1 -18.5 26.7 -16.2 18.3 -21.5 34.2
AREPA -5.8 25.6 -5.9 35.6 -7.7 28.4 -0.3 29.4 -14.0 33.6 -11.7 27.5 -17.0 39.9
NPL -0.8 19.4 -0.9 31.4 -2.7 23.0 4.7 24.2 -9.0 29.2 -6.7 21.9 -12.0 36.2
SP 11.2 18.5 11.1 30.9 9.3 22.2 16.7 23.5 3.0 28.6 5.3 21.0 0.0 35.8
IEN -11.1 42.2 -11.2 48.9 -13.0 44.0 -5.6 44.6 -19.3 47.5 -17.0 43.4 -22.3 52.1
CEM 6.2 28.4 6.1 37.7 4.3 31.0 11.7 31.9 -2.0 35.8 0.3 30.2 -5.0 41.8
PTB -1.5 21.4 -1.6 32.7 -3.4 24.6 4.0 25.8 -9.7 30.5 -7.4 23.6 -12.7 37.3
NMi-VSL - - - - - - - - - - - - - -
INTI -0.9 23.5 -1.0 34.1 -2.8 26.5 4.6 27.6 - - - - - -
NMIA 7.1 17.3 7.0 30.2 5.2 21.2 12.6 22.6 - - - - - -
NRC 4.1 22.1 4.0 33.2 2.2 25.3 9.6 26.4 - - - - - -
VNIIM -0.6 40.2 -0.7 47.2 -2.5 42.0 4.9 42.7 - - - - - -
METAS 0.1 23.5 -1.8 26.5 5.6 27.6 -8.1 32.1 -5.8 25.6 -11.1 38.6
NIST 1.9 9.6 1.8 26.5 7.4 17.4 - - - - - -
NIM -5.5 12.3 -5.6 27.6 -7.4 17.4 - - - - - -

BEV 8.2 21.8 8.1 32.1 - - - - 2.3 22.8 -3.0 36.8
MIKES 5.9 10.0 5.8 25.6 - - - - -2.3 22.8 -5.3 31.3
INETI 11.2 30.6 11.1 38.6 - - - - 3.0 36.8 5.3 31.3
OMH - - - - - - - - - - - - - -
JV 11.8 36.5 11.7 43.5 - - - - 3.6 41.9 5.9 37.1 0.6 47.1
UME 1.1 44.4 1.0 50.3 - - - - -7.1 48.9 -4.8 45.0 -10.1 53.4
CMI -2.9 60.2 -3.0 64.7 - - - - -11.1 63.7 -8.8 60.6 -14.1 67.2

BEVMETAS NIST NIM MIKES INETI
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Key comparisons CCEM-K9 and EUROMET.EM-K9

MEASURAND : AC-DC transfer difference
VOLTAGE : 200 V
FREQUENCY : 100 kHz

Lab j

Lab i
D i U i D ij U ij D ij U ij D ij U ij D ij U ij

/ (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V) / (µV/V)
LNE -10.3 15.3 - - -22.1 39.6 -11.4 47.0 -7.4 62.2
AREPA -5.8 25.6 - - -17.6 44.6 -6.9 51.3 -2.9 65.5
NPL -0.8 19.4 - - -12.6 41.4 -1.9 48.5 2.1 63.3
SP 11.2 18.5 - - -0.6 40.9 10.1 48.1 14.1 63.0
IEN -11.1 42.2 - - -22.9 55.8 -12.2 61.3 -8.2 73.6
CEM 6.2 28.4 - - -5.6 46.3 5.1 52.8 9.1 66.6
PTB -1.5 21.4 - - -13.3 42.3 -2.6 49.3 1.4 64.0
NMi-VSL - - - - - - - - - -
INTI -0.9 23.5 - - - - - - - -
NMIA 7.1 17.3 - - - - - - - -
NRC 4.1 22.1 - - - - - - - -
VNIIM -0.6 40.2 - - - - - - - -
METAS 0.1 23.5 - - -11.7 43.5 -1.0 50.3 3.0 64.7
NIST 1.9 9.6 - - - - - - - -
NIM -5.5 12.3 - - - - - - - -

BEV 8.2 21.8 - - -3.6 41.9 7.1 48.9 11.1 63.7
MIKES 5.9 10.0 - - -5.9 37.1 4.8 45.0 8.8 60.6
INETI 11.2 30.6 - - -0.6 47.1 10.1 53.4 14.1 67.2
OMH - - - - - - - -
JV 11.8 36.5 - - 10.7 57.0 14.7 70.1
UME 1.1 44.4 - - -10.7 57.0 4.0 74.5
CMI -2.9 60.2 - - -14.7 70.1 -4.0 74.5

OMH JV UME CMI
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Red diamonds: participants in CCEM-K9, Green triangles: participants in EUROMET.EM-K9 only

CCEM-K9 and EUROMET.EM-K9        AC-DC transfer difference: 200 V, 100 kHz
Degrees of equivalence, D i  and expanded uncertainty U i  (95 % level of confidence)  
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