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Introduction

In the beginning of the EURAMET.EM-K5.1 Key Comparison, PTB was proposed to be
the linking NMI for the linking process between CCEM-K5 and the EURAMET.EM-K5.1.
Since it was the only laboratory which participated in both comparisons, it was asked if
its results should be used to link the comparison results and, if so, to provide a 1-c
estimate of the uncertainty corresponding to the imperfect reproducibility ([1], definition
2.25/3.7) of its measurements during the time including its measurements for the two
comparisons. To make a better link, the uncertainty of the mean of the measurements
of PTB' during the EURAMET.EM-K5.1 was used corresponding to the imperfect
reproducibility.

The link between the comparisons of 50/60 Hz power conducted by the Consultative
Committee for Electricity and Magnetism (CCEM) from 1996 to 2000 (CCEM-KS5) and by
the European Association of National Metrology Institutes (EURAMET) from 2003 to
2008 (EURAMET.EM-K5.1, Project no 687) is carried out following the example given
by F. Delahaye and T.J. Witt [2] as followed by the previous comparison [3].

Both comparisons — CCEM-K5 and EUROMET.EM-K5.1 — cover the same range of AC
power measurements, and as the report for the EUROMET.EM-K5.1 comparison was
written after the report CCEM-K5 was published, it follows the same internal structure.
The input data for the proposed link is taken from [4] for CCEM-K5 and from [5] for
EUROMET.EM-K5.1. In both cases, the data used for the linking process are listed in
Table 3: Differences and Combined Standard Uncertainties in yW/VA.

Model used for the linking process

The key comparison reference value (KCRV), derived from CCEM-KS5, is used as the
reference value. Results and uncertainties from CCEM-K5 are unaltered by the linking
procedure. The following notation is used:

D. : result from CCEM-KS5 for the linking laboratory;

D.: result from EURAMET.EM-K5.1 for the linking laboratory;

D : result from a laboratory participating in EURAMET.EM-K5.1 comparison only.
The linking process consists of evaluating the correction d to apply to D'e so that the

corrected result D, represents the best estimate of what would have been the result
from laboratory e had it actually participated in CCEM-K5.

! There were no changes on the measurement setup or method of PTB in the period between the CCEM-K5
measurements and the EURAMET.EM-K5.1 measurements.
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De=D¢+d

The quantity d; = D; - D' provides an estimate of d = D, - D'c because it is assumed that
any possible bias in the results of laboratory ¢ remains reasonably constant over the
time period.

Sc, the uncertainty associated with d;, is given by s’ =t +t2+2r’ and where t; is the

transfer uncertainty in the CCEM comparison, t; is the transfer uncertainty in the
EURAMET.EM-K5.1 comparison, and r. is the uncertainty associated with the imperfect
reproducibility of the results of PTB in the time period spanning its two measurements
(whence the factor of 2) in the CCEM-K5 and EURAMET.EM-K5.1 comparisons.

Results

Table 1 lists the elements entering into the calculation of d for the five different power
factors. t; is the uncertainty (k=2) of linking NMI (PTB) given in the CCEM-K5 final
report (Table 4. Differences and Combined Standard Uncertainties in uyW/VA). t is the
uncertainty (k=2) of linking NMI (PTB) given in the EURAMET.EM-K5.1 report (Table 4).
r. is standard uncertainty (k=2) of the linking NMI results calculated from the six
measurement values in EURAMET.EM-K5.1. And, d equals to d; since there is only one
linking NMI.

Tables 2.1 to 2.5 list the elements entering into the calculation of D, and its uncertainty
ce for k = 2. The four uncertainty components are the uncertainty of the reference value
in CCEMKS, s, the uncertainty of d, sq, the transfer uncertainty in the EURAMET.EM-
K5.1 comparison, t’s, and the laboratory measurement uncertainty in EURAMET.EM-
K5.1 comparison, ¢’e. te values are equal to the corresponding s/j) values calculated
and given in the “The Drift Effect” part of the comparison report.

In Table 3 the differences and expanded standard uncertainties with respect to the
CCEMKS key-comparison reference values are listed for all CCEM-K5 participants and
all EURAMET.EM-K5.1 participants.

Tables 4.1 to 4.5 serve as intermediate steps in calculating uncertainties in the degrees
of equivalence between pairs of laboratories. Three categories are formed: (1)
laboratories that participated in the EURAMET.EM-K5.1 comparison, including the
linking laboratory; (2) laboratories that participated in the EURAMET.EM-K5.1
comparison only; and (3) laboratories that participated only in the CCEM comparison. In

these Tables, D, are the differences of all EURAMET.EM-K5.1 participants with respect
to the EURAMET-CRYV, D, are the differences of those NMIs, who only participated in
the EURAMET.EM-KS5, with respect to the CCEM comparison (D, = D, +d), and Dccem

are the differences of those NMls, who only participated in the CCEM-K5, with respect
to the CCEM comparison; and Ue and Uccem are the uncertainties reported by the
laboratories in the two comparisons, respectively, and include neither the uncertainties
in the reference values nor the uncertainties associated with transportation.
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Tables 5.1 to 5.5 show the proposed tables of bilateral equivalences, with uncertainties
for k = 2, between any laboratory /i amongst the 26 participating laboratories and any
laboratory j amongst the 11 laboratories who participated in EURAMET.EM-K5.1 only.
The elements entering into the uncertainty in the degree of equivalence for any pair of
NMiIs take into account the categories to which each NMI belongs. Notice that the D
are calculated differently depending on whether or not both laboratories participated to
the EURAMET.EM-K5.1 comparison.

For example, the degree of equivalence between the PTB and the UME, a pair of
laboratories who participated in the EURAMET.EM-K5.1 comparison, is calculated by
subtracting the UME result with respect to the reference value in EURAMET.EM-K5.1,
Table 4.1 column 2, 0,2, from the PTB result with respect to the reference value in
EURAMET.EM-K5.1, Table 4.1 column 2, 0,5; 0,5-0,2 = 0,3.

The uncertainty for the PTB and that for the UME are the quadrature sums of the
elements in the corresponding row of Table 4.1, columns 5, 6 and 7, i.e. the total
uncertainties in the EURAMET.EM-K5.1 comparison. (A convenient notation for the

quadrature sum of n uncertainties vy, v, ... W is Q(vl,vz,...vn)z\/(vf +v;...+v)). The

quadrature sum of the uncertainties associated with the PTB and the UME is the
uncertainty in the degree of equivalence, 25,0.

A second example that illustrates the calculation of the value and uncertainty in the
degree of equivalence between an NMI that participated only in the EURAMET.EM-K5.1
comparison with an NMI that participated only in the CCEM comparison is the pair NIST
and UME. The entry in column 2 of Table 5.1 for this pair of laboratories is calculated by
subtracting the UME result referenced to the KCRV from Table 4.1, column 3 from the
NIST result obtained in the CCEM comparison, Table 4.1, column 4; -7,0-(-0,3) = -6,7.

The uncertainty of the NIST value is the quadrature sum of the uncertainty reported by
the NIST for the CCEM comparison and the transfer uncertainty for the CCEM
comparison. This quadrature sum is given in Table 4.1, column 12. This, added in
quadrature with the uncertainty for the UME given in Table 4.1, column 7 and with the
uncertainty in the difference d given in Table 4.1 column 8, gives the uncertainty in the
degree of equivalence, 29,2.

Finally, the data in Tables 2.x and 5.x are used to complete the previously published
matrix of equivalence and uncertainties for CCEM-K5 which, of course will not be
changed by the EURAMET.EM-K5.1 results. Tables 6.1 to 6.5 show these full
completed matrices for the 26 participating laboratories. The degrees of equivalence
with respect to the KCRV from CCEM-K5 (Dikcrv and Upikcrv in Table 3) are also
shown under the form of a graph (Figures 1 to 5).
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Conclusion

The procedure proposed by F. Delahaye and T.J. Witt [2] and followed by the pilot lab of
the previous comparison [3] has been accepted by the CCEM, and it is hoped that this
will be also the case for this link between CCEM-K5 and EURAMET.EM-K5.1. As the
number of total participants (26) is rather high, the full matrices of equivalence (Tables
6.1 to 6.5) are not too good readable when printed on A4 paper. Therefore, the main
results of the linking procedure can be taken from Table 3: Differences and Expanded
Uncertainties with respect to the KCRV, and from the graphs, Figures 1 to 5.
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Table 1 Values and uncertainties, for k=2, associated with the linking laboratory
(PTB), calculation of d.
Eower DJ10°® | D'Y10° | dy10°® | t/10° | t410° | r/10° | s/10° | d/10®
actor
1,0 0,0 0,5 -0,5 10,0 5,0 2,8 11,9 -0,5
0,5 lead -7,0 -0,1 -6,9 10,0 5,4 1,6 11,6 -6,9
0,5 lag 12,0 0,2 11,8 10,0 5,3 1,4 11,5 11,8
0,0 lead -4,0 -0,9 -3,1 12,0 4,9 1,2 13,1 -3,1
0,0 lag 7,0 0,7 6,3 11,0 4,6 0,7 12,0 6,3

Table 2.1 to 2.5 Values, component uncertainties, for k=2, and total uncertainties for
NMIls which participated only in EURAMET.EM-K5.1. In bold are the
values and uncertainties for the results for these NMIs referenced to
the CCEM-K5 KCRV.

Table 2.1 Power Factor: 1,0 d/10° =-0,5
Lab D'y10° | DJ10° | s,/10° 5410 t'/10° o'/10° c/10°®
UME 0,2 -0,3 6,4 11,9 7.1 20,0 25,2
BIM 13,5 -14,0 6,4 11,9 7.1 72,0 73,6
SMU 16,5 16,0 6,4 11,9 7.1 58,0 60,0
OMH 8,2 7,7 6,4 11,9 7.1 62,0 63,9
INM 24,7 24,2 6,4 11,9 7.1 82,0 83,4
DMDM 23,6 23,1 6,4 11,9 7.1 46,0 48,5
MIKES 6,8 6,3 6,4 11,9 7.1 32,0 35,5
VSL 14,7 -15,2 6,4 11,9 7.1 12,0 19,4
NPLI -14,7 -15,2 6,4 11,9 7.1 80,0 81,4
LNE 5,2 4,7 6,4 11,9 7.1 28,0 31,9
UMTS 18,2 17,7 6,4 11,9 7.1 30,0 33,7
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Table 2.2 Power Factor: 0,5 Lead d/10° =-6,9
Lab D'y10° D./10® Sred10® s4/10°® t'/10°® 0’4107 010
UME 1,1 -5,8 6,7 11,6 3,9 20,0 24,4
BIM 9,1 2,2 6,7 11,6 3,9 94,0 95,0
SMU 25,1 18,2 6,7 11,6 3,9 60,0 61,6
OMH -4.6 -11,5 6,7 11,6 3,9 60,0 61,6
INM 31,7 24,8 6,7 11,6 3,9 82,0 83,2
DMDM 23,5 16,6 6,7 11,6 3,9 38,0 40,5
MIKES 7,2 0,3 6,7 11,6 3,9 26,0 29,5
VSL -15,9 -22,8 6,7 11,6 3,9 18,0 22,8
NPLI 10,1 3,2 6,7 11,6 3,9 66,0 67,5
LNE 2,1 -4,8 6,7 11,6 3,9 18,0 22,8
UMTS -47 4 -54,3 6,7 11,6 3,9 92,0 93,0
Table 2.3 Power Factor: 0,5 Lag d/10° =11,8
Lab D'y10°® | DJ10° | s,/10° 54107 t'/10°® c'/10® 0J/10°®
UME 2,5 9,3 6,6 11,5 3,3 20,0 24,2
BIM -13,8 -2,0 6,6 11,5 3,3 98,0 98,9
SMU -4.,8 7,0 6,6 11,5 3,3 60,0 61,5
OMH -3,1 8,7 6,6 11,5 3,3 60,0 61,5
INM -4,0 7,8 6,6 11,5 3,3 82,0 83,1
DMDM 34,5 46,3 6,6 11,5 3,3 38,0 40,4
MIKES -0,3 11,5 6,6 11,5 3,3 26,0 29,4
VSL 15,8 -4,0 6,6 11,5 3,3 18,0 22,6
NPLI 1,8 10,0 6,6 11,5 3,3 66,0 67,4
LNE 3,2 15,0 6,6 11,5 3,3 18,0 22,6
UMTS 64,7 76,5 6,6 11,5 3,3 92,0 93,0
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Table 2.4 Power Factor: 0,0 Lead d,/10° =-3,1
Lab D'y10° D./10® Sred10® s4/10° t'/10°® o'/10°® 0J/10°®
UME -5,6 -8,7 6,3 13,1 3,3 20,0 24,9
BIM 22,5 19,4 6,3 13,1 3,3 104,0 105,1
SMU 7.6 4,5 6,3 13,1 3,3 62,0 63,8
OMH -15,4 -18,5 6,3 13,1 3,3 60,0 61,8
INM 25,9 22,8 6,3 13,1 3,3 82,0 83,3
DMDM 5,5 -8,6 6,3 13,1 3,3 36,0 39,0
MIKES 2,6 -0,5 6,3 13,1 3,3 24,0 28,2
VSL 6,8 3,7 6,3 13,1 3,3 20,0 24,9
NPLI 14,8 11,7 6,3 13,1 3,3 62,0 63,8
LNE -2,1 -5,2 6,3 13,1 3,3 12,0 19,1
UMTS -6,3 -9,4 6,3 13,1 3,3 146,0 146,8
Table 2.5 Power Factor: 0,0 Lag d/10° =6,3
Lab D'y10°® | DJ10° | s,/10° 54107 t'/10°® c'/10® 0J/10°®
UME 7,3 -1,0 6,1 12,0 1,6 20,0 24,2
BIM -5,7 0,6 6,1 12,0 1,6 102,0 102,9
SMU 17,7 -11,4 6,1 12,0 1,6 62,0 63,5
OMH -5,7 0,6 6,1 12,0 1,6 60,0 61,5
INM -22,7 -16,4 6,1 12,0 1,6 82,0 83,1
DMDM 7.7 14,0 6,1 12,0 1,6 36,0 38,5
MIKES -3,5 2,9 6,1 12,0 1,6 24,0 27,6
VSL 7.3 13,7 6,1 12,0 1,6 20,0 24,2
NPLI -14,7 -8,3 6,1 12,0 1,6 62,0 63,5
LNE 0,4 6,7 6,1 12,0 1,6 12,0 18,1
UMTS 13,1 19,5 6,1 12,0 1,6 154,0 154,6
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Table 3 Differences and Combined Standard Uncertainties in pyW/VA
Dikcrv | Differences
Upikcry | Expanded combined standard uncertainties of D;kcgy (k=2)
1,0 0,5 Lead 0,5 Lag 0,0 Lead 0,0Lag

i NMI D;kcrv Upikcry D;kcrv Upikcry D;kcrv Upikcrv D;kcrv Upikcry D;kcrv Upikcry
1 NIST -7,0 12,0 1,0 12,0 1,0 12,0 0,0 9,0 3,0 9,0
2 CSIRO-NML -1,0 14,0 -1,0 16,0 3,0 16,0 9,0 15,0 -2,0 15,0
3 NPL 8,0 32,0 -12,0 26,0 19,0 26,0 -28,0 29,0 14,0 28,0
4 IEN -7,0 30,0 -10,0 30,0 2,0 30,0 -14,0 31,0 0,0 32,0
5 INTI 15,0 20,0 9,0 34,0 4,0 34,0 6,0 39,0 7,0 38,0
6 VNIIM 10,0 18,0 -15,0 28,0 -25,0 28,0 9,0 25,0 -11,0 24,0
7 NRC -4,0 14,0 5,0 12,0 -3,0 12,0 7,0 12,0 -11,0 11,0
8 PSB 22,0 62,0 -3,0 62,0 13,0 62,0 -18,0 62,0 -4,0 62,0
9 PTB 0,0 10,0 -7,0 10,0 12,0 10,0 -4,0 12,0 7,0 11,0
10 INMETRO -9,0 60,0 15,0 60,0 -26,0 60,0 4,0 60,0 -13,0 60,0
11 CENAM 4,0 34,0 -2,0 34,0 2,0 34,0 -16,0 54,0 9,0 54,0
12 NIM -1,0 12,0 13,0 12,0 -14,0 12,0 3,0 13,0 -7,0 13,0
13 MSL -2,0 28,0 5,0 30,0 -16,0 30,0 -1,0 33,0 -4,0 32,0
14 CSIR-NML -12,0 80,0 -14,0 80,0 3,0 80,0 -26,0 80,0 7,0 80,0
15 SP 1,0 30,0 -8,0 22,0 1,0 22,0 -9,0 19,0 17,0 19,0
16 UME -0,3 25,2 -5,8 24,4 9,3 24,2 -8,7 24,9 -1,0 24,2
17 BIM -14,0 73,6 2,2 95,0 -2,0 98,9 19,4 105,1 0,6 102,9
18 SMU 16,0 60,0 18,2 61,6 7,0 61,5 4,5 63,8 -11,4 63,5
19 OMH 7,7 63,9 -11,5 61,6 8,7 61,5 -18,5 61,8 0,6 61,5
20 INM 24,2 83,4 24,8 83,2 7,8 83,1 22,8 83,3 -16,4 83,1
21 DMDM 23,1 48,5 16,6 40,5 46,3 40,4 -8,6 39,0 14,0 38,5
22 MIKES 6,3 35,5 0,3 29,5 11,5 29,4 -0,5 28,2 2,9 27,6
23 VSL -15,2 19,4 -22,8 22,8 -4.0 22,6 3,7 24,9 13,7 24,2
24 NPLI -15,2 81,4 3,2 67,5 10,0 67,4 11,7 63,8 -8,3 63,5
25 LNE 4,7 31,9 -4.8 22,8 15,0 22,6 -5,2 19,1 6,7 18,1
26 UMTS 17,7 33,7 -54,3 93,0 76,5 93,0 -9,4 146,8 19,5 154,6
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Table 4.1 to 4.5

Link Between CCEM-K5 and EURAMET.EM-K5.1

Values from EURAMET Project EM-K5.1 referenced to the EURAMET comparison, D', and referenced to the
KCRYV, D, values from CCEM-K5, and the associated uncertainty components for k=2. NMls listed in bold
letters participated in EURAMET project EM-K5.1.

Table 4.1 Power Factor: 1,0
Lab i D./10° | DJ/10° | Dccem/10° | Ug/10° t/10° | Uce/10®° | Ug10° | QUcg Us) | Uccem/10” | tecem/10° | Q(Uccems tccem)
=0(Ug, tg) /10 /10
NIST -7,0 12,0 3,6 12,5
CSIRO-NML -1,0 14,0 3,6 14,5
NPL 8,0 32,0 3,6 32,2
IEN -7,0 30,0 3,6 30,2
INTI 15,0 20,0 3,6 20,3
VNIIM 10,0 18,0 3,6 18,4
NRC -4,0 14,0 3,6 14,5
PSB 22,0 62,0 3,6 62,1
PTB 0,5 5,0 7,1 8,7
INMETRO -9,0 60,0 3,6 60,1
CENAM 4,0 34,0 3,6 34,2
NIM -1,0 12,0 3,6 12,5
MSL -2,0 28,0 3,6 28,2
CSIR-NML -12,0 80,0 3,6 80,1
SP 1,0 30,0 3,6 30,2
UME 0,2 -0,3 22,4 7,1 23,5 11,9 26,3
BIM -13,5 -14,0 72,4 7,1 72,8 11,9 73,7
SMU 16,5 16,0 57,5 7,1 57,9 11,9 59,2
OMH 8,2 7.7 62,5 7,1 62,9 11,9 64,0
INM 24,7 24,2 82,9 7,1 83,2 11,9 84,1
DMDM 23,6 23,1 47,0 7,1 47,5 11,9 49,0
MIKES 6,8 6,3 31,8 7,1 32,6 11,9 34,7
VSL -14,7 -15,2 12,8 7,1 14,7 11,9 18,9
NPLI -14,7 -15,2 80,3 7,1 80,6 11,9 81,5
LNE 5,2 4,7 27,8 7,1 28,6 11,9 31,0
UMTS 18,2 17,7 30,6 7,1 31,4 11,9 33,6
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Table 4.2 Power Factor: 0,5 Lead
Lab i D./10° | DJ/10° | Dccem/10° | Ug/10° t/10° | Uce/10° | Uyg10° | Q(Ucg Us) | Uccem/10™ | tecem/10° | Q(Uccems tocem)
=0(Ug, tg) 10°® 10®
NIST 1,0 12,0 3,6 12,5
CSIRO-NML -1,0 16,0 3,6 16,4
NPL -12,0 26,0 3,6 26,3
IEN -10,0 30,0 3,6 30,2
INTI 9,0 34,0 3,6 34,2
VNIIM -15,0 28,0 3,6 28,2
NRC 5,0 12,0 3,6 12,5
PSB -3,0 62,0 3,6 62,1
PTB -0,1 54 3,9 6,6
INMETRO 15,0 60,0 3,6 60,1
CENAM -2,0 34,0 3,6 34,2
NIM 13,0 12,0 3,6 12,5
MSL 5,0 30,0 3,6 30,2
CSIR-NML -14,0 80,0 3,6 80,1
SP -8,0 22,0 3,6 22,3
UME 1,1 -5,8 20,5 3,9 20,9 11,6 23,9
BIM 9,1 2,2 94,1 3,9 94,2 11,6 94,9
SMU 25,1 18,2 61,0 3,9 61,1 11,6 62,2
OMH -4.6 -11,5 60,2 3,9 60,3 11,6 61,4
INM 31,7 24,8 82,7 3,9 82,8 11,6 83,6
DMDM 23,5 16,6 38,8 3,9 39,0 11,6 40,7
MIKES 7,2 0,3 25,3 3,9 25,6 11,6 28,1
VSL -15,9 22,8 17,4 3,9 17,9 11,6 21,3
NPLI 10,1 3,2 66,1 3,9 66,2 11,6 67,2
LNE 2,1 -4,8 17,4 3,9 17,8 11,6 21,3
UMTS -47.4 -54,3 92,1 3,9 92,2 11,6 92,9

Page 10 of 28




Link Between CCEM-K5 and EURAMET.EM-K5.1

Table 4.3 Power Factor: 0,5 Lag
Lab i D./10° | DJ/10° | Dccem/10° | Ug/10° t/10° | Uce/10° | Uyg10° | Q(Ucg Us) | Uccem/10™ | tecem/10° | Q(Uccems tocem)
=0(Ug, tg) 10°® 10®
NIST 1,0 12,0 3,6 12,5
CSIRO-NML 3,0 16,0 3,6 16,4
NPL 19,0 26,0 3,6 26,3
IEN 2,0 30,0 3,6 30,2
INTI 4,0 34,0 3,6 34,2
VNIIM -25,0 28,0 3,6 28,2
NRC -3,0 12,0 3,6 12,5
PSB 13,0 62,0 3,6 62,1
PTB 0,2 53 3,3 6,3
INMETRO -26,0 60,0 3,6 60,1
CENAM 2,0 34,0 3,6 34,2
NIM -14,0 12,0 3,6 12,5
MSL -16,0 30,0 3,6 30,2
CSIR-NML 3,0 80,0 3,6 80,1
SP 1,0 22,0 3,6 22,3
UME -2,5 9,3 20,3 3,3 20,5 11,5 23,5
BIM -13,8 -2,0 98,1 3,3 98,1 11,5 98,8
SMU -4.8 7,0 60,9 3,3 61,0 11,5 62,0
OMH -3,1 8,7 60,1 3,3 60,2 11,5 61,3
INM -4,0 7.8 82,5 3,3 82,5 11,5 83,3
DMDM 34,5 46,3 38,7 3,3 38,8 11,5 40,5
MIKES -0,3 11,5 25,1 3,3 25,4 11,5 27,8
VSL -15,8 -4,0 17,2 3,3 17,5 11,5 20,9
NPLI -1,8 10,0 66,1 3,3 66,1 11,5 67,1
LNE 3,2 15,0 17,2 3,3 17,5 11,5 20,9
UMTS 64,7 76,5 92,0 3,3 92,1 11,5 92,8
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Table 4.4 Power Factor: 0,0 Lead
Lab i D./10° | DJ/10° | Dccem/10° | Ug/10° t/10° | Uce/10° | Uyg10° | Q(Ucg Us) | Uccem/10™ | tecem/10° | Q(Uccems tocem)
=0(Ug, tg) 10°® 10®
NIST 0,0 9,0 3,6 9,7
CSIRO-NML 9,0 15,0 3,6 15,4
NPL -28,0 29,0 3,6 29,2
IEN -14,0 31,0 3,6 31,2
INTI 6,0 39,0 3,6 39,2
VNIIM 9,0 25,0 3,6 25,3
NRC 7,0 12,0 3,6 12,5
PSB -18,0 62,0 3,6 62,1
PTB -0,9 4.9 3,3 5,9
INMETRO 4,0 60,0 3,6 60,1
CENAM -16,0 54,0 3,6 54,1
NIM 3,0 13,0 3,6 13,5
MSL -1,0 33,0 3,6 33,2
CSIR-NML -26,0 80,0 3,6 80,1
SP -9,0 19,0 3,6 19,3
UME -5,6 -8,7 20,3 3,3 20,5 13,1 24,3
BIM 22,5 19,4 104,0 3,3 104,1 13,1 104,9
SMU 7,6 4,5 62,7 3,3 62,8 13,1 64,1
OMH -15,4 -18,5 60,1 3,3 60,2 13,1 61,6
INM 25,9 22,8 82,4 3,3 82,5 13,1 83,5
DMDM -5,5 -8,6 36,5 3,3 36,7 13,1 38,9
MIKES 2,6 -0,5 23,1 3,3 23,4 13,1 26,8
VSL 6,8 3,7 19,2 3,3 19,4 13,1 23,4
NPLI 14,8 11,7 61,1 3,3 61,1 13,1 62,5
LNE -2,1 -5,2 12,2 3,3 12,7 13,1 18,2
UMTS -6,3 -9,4 146,0 3,3 146,1 13,1 146,6
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Table 4.5 Power Factor: 0,0 Lag
Lab i D./10° | DJ/10° | Dccem/10° | Ug/10° t/10° | Uce/10° | Uyg10° | Q(Ucg Us) | Uccem/10™ | tecem/10° | Q(Uccems tocem)
=0(Ug, tg) 10°® 10®
NIST 3,0 9,0 3,6 9,7
CSIRO-NML -2,0 15,0 3,6 15,4
NPL 14,0 28,0 3,6 28,2
IEN 0,0 32,0 3,6 32,2
INTI 7,0 38,0 3,6 38,2
VNIIM -11,0 24,0 3,6 24,3
NRC -11,0 11,0 3,6 11,6
PSB -4,0 62,0 3,6 62,1
PTB 0,7 46 1,6 4,9
INMETRO -13,0 60,0 3,6 60,1
CENAM 9,0 54,0 3,6 54,1
NIM -7,0 13,0 3,6 13,5
MSL -4,0 32,0 3,6 32,2
CSIR-NML 7,0 80,0 3,6 80,1
SP 17,0 19,0 3,6 19,3
UME 7,3 -1,0 19,7 1,6 19,8 12,0 23,1
BIM -5,7 0,6 101,9 1,6 102,0 12,0 102,7
SMU 17,7 11,4 62,5 1,6 62,5 12,0 63,7
OMH -5,7 0,6 59,9 1,6 59,9 12,0 61,1
INM 22,7 -16,4 82,5 1,6 82,5 12,0 83,4
DMDM 7.7 14,0 36,2 1,6 36,3 12,0 38,2
MIKES -3,5 2,9 22,7 1,6 22,8 12,0 25,8
VSL 7,3 13,7 18,7 1,6 18,8 12,0 22,2
NPLI -14,7 -8,3 60,9 1,6 60,9 12,0 62,1
LNE 0,4 6,7 11,5 1,6 11,6 12,0 16,7
UMTS 13,1 19,5 154,0 1,6 154,0 12,0 154,4
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Table 5.1 to 5.5

Link Between CCEM-K5 and EURAMET.EM-K5.1

Degrees of equivalence (D;) and its uncertainty for k=2 (U;) in pW/VA deduced from linking CCEM-K5 and
EURAMET.EM-K5.1

Table 5.1 Power Factor: 1,0
Lab j-> UME BIM SMU OMH INM DMDM MIKES VSL NPLI LNE UMTS
Lab i D | Ui | Dy | U | Dy | Usj | Dy | Uy | Dy | Uy | Dy | Uy | Dy | Uy | Dy | Uy | Dy | Uy | Dy | Uy | Dy | U
NIST 6,7 | 292 | 7,0 | 748230 605 |-14,7| 652 |-31,2| 850 | -30,1| 50,5 | -13,3| 369 | 82 | 22,7 | 82 | 824 |-11,7| 33,5 | 24,7 | 35,9
CSIRO-NML | -0,7 | 30,0 | 130 | 75,1 |-170| 60,9 | -8,7 | 65,6 | 252 | 853 | -24,1 | 51,0 | -73 | 376 | 142 | 238 | 142 | 82,7 | 57 | 342 |-18,7 | 36,6
NPL 83 | 416|220 | 805]| -80 |674] 03 | 716 |-16,2]| 90,0 |-151| 586 | 1,7 | 473|232 | 373|232 |876| 33 | 447 | -97 | 466
IEN 6,7 | 401 | 7,0 | 79,7230 66,4 |-147] 708 |-312| 893 |-30,1| 575|-133| 460 | 82 | 356 | 82 | 869 |-11,7]| 433 |-24,7| 452
INTI 153 | 333 | 29,0 | 76,5 | -10 | 626 | 73 | 671 | 92 [ 865| 81 | 530 87 | 402302277 ]|302]840] 103|371 ] -27 | 39,3
VNIIM 10,3 | 32,1 | 240 | 76,0 | 6,0 | 61,9 | 23 | 66,6 |-142] 86,1 |-131 | 523 | 37 [ 392|252 | 263 | 252|835 53 | 360 -7.7 | 38,3
NRC -3,7 | 30,0 | 10,0 | 75,1 | -20,0 | 60,9 | -11,7| 656 | -282| 853 | 27,1 | 51,0 | -103 | 376 | 112 | 238 | 112 | 827 | -8,7 | 342 | -21,7 | 36,6
PSB 223 | 675|360 ] 94| 60 | 858|143 [892| 22 [1045] -1,1 | 791|157 | 71,1 | 372 | 64,9 | 372 [102,4] 173 | 694 | 43 | 706
PTB 03 | 250|140 | 733 |-16,0| 586 | -7,7 | 635 | 242 | 83,7 | 23,1 | 483 | -6,3 | 33,7 | 152 | 170 | 152 | 81,1 | -47 | 29,9 | -17,7 | 32,6
INVMETRO | -8,7 | 656 | 50 | 951 |-250| 84,3 |-16,7| 87,8 | -332|103,3|-32,1| 775 |-153| 69,4 | 62 | 63,0 | 6,2 [101,2]-13,7| 67,6 | -26,7 | 68,9
CENAM 43 | 432|180 | 813 ]-120|683| -37 | 725|-202| 908 |-19,1] 597 | 23 | 487 ]| 19,2 | 39,1 | 192 | 884 | -0,7 | 462 | -13,7 | 48,0
NIM -0,7 | 292 | 130 | 748 |-170| 605 | -87 | 652 | -252 | 850 | 24,1 | 505 | -7.3 | 36,9 | 142 | 22,7 | 142 | 824 | -5,7 | 33,5 | -18,7 | 35,9
MSL 1,7 | 386 | 12,0 | 79,0 | -180 | 655 | 9.7 | 69,9 | -26,2 | 887 | 25,1 | 56,5 | 83 | 447 | 132 | 340 | 132 | 862 | -6,7 | 41,9 | -19,7 | 43,9
CSIR-NML [-11,7 | 843 | 2,0 |1089]-28,0| 99,6 | -19,7 | 1025 -36,2 | 116,1]|-35,1 | 93,9 | -183| 87,3 | 32 | 823 | 32 [1142]|-16,7| 859 | 29,7 | 86,9
SP 1,3 | 40,1 | 150 | 79,7 |-150| 66,4 | -6,7 | 70,8 | 23,2 | 89,3 | 22,1 | 575 | 53 | 46,0 | 16,2 | 356 | 16,2 | 86,9 | 3,7 | 433 |-16,7| 452
UME 137 | 76,5 | -16,3| 625 | -80 | 67,1 [ -245| 86,5 | 23,4 530 | 6,6 | 40,1 | 149 | 27,7 | 149 | 839 | -50 | 37,0 | -18,0 | 39,2
BIM 13,7 | 76,5 30,0 | 930 |-21,7| 96,2 | -38,2[110,5]-37,1 | 86,9 | 203 | 79,7 | 12 | 742 | 12 |1086]-187| 782 |-31,7| 79,3
SMU 16,3 | 62,5 | 30,0 | 93,0 83 | 855 | -82 [101,4] -71 | 749 97 | 665|312 598|312 ]993]| 113|646 | -1,7 | 65,9
OMH 80 | 671|217 ]92] -83 855 -16,5 | 104,3]| -154 | 788 | 1,4 | 708 | 22,9 | 64,6 | 22,9 [ 1022| 3,0 | 69,1 |-10,0| 70,3
INM 245 | 865 | 382 [110,5] 82 [101,4| 16,5 | 104,3 11 | 958|179 | 89,4 | 39,4 | 845 | 39,4 | 1159 195 | 880 | 6,5 | 89,0
DMDM | 234 | 53,0 | 371|869 | 71 | 749 | 154 | 788 | -1,1 | 958 16,8 | 57,6 | 38,3 | 49,7 | 383 | 935 | 184 | 555 | 54 | 56,9
MIKES 6,6 | 40,1 | 203 |797]|-97 |665]| -1,4 | 708 |-179| 89,4 | -16,8 | 57,6 215 (357 | 215|869 | 1,5 | 434 |-11,4| 453
VSL 149|277 | 1,2 | 742 | -31,2| 59,8 | 229 | 64,6 | 39,4 | 84,5 | -38,3 | 49,7 | -21,5]| 35,7 0,0 | 81,9 -19,9| 322 |-329| 34,7
NPLI 14,9 | 839 | -1,2 |108,6|-31,2| 99,3 | -22,9 | 102,2| -39,4 | 115,9] -38,3 | 935 | 21,5| 86,9 | 0,0 | 81,9 -19,9 | 85,5 | -32,9 | 86,5
LNE 50 | 370|187 | 782 |-11,3]| 646 | 30 | 69,1 |-195| 88,0 |-184 | 555 | -1,5 | 434 | 199 | 322 | 19,9 | 855 -13,0 | 425
UMTS 18,0 | 392 | 31,7 | 793 | 1,7 | 659|100 | 703 | 65 | 89,0 | 54 | 56,9 | 11,4 | 453 | 329 | 347 | 329 | 86,5 | 13,0 | 425
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Table 5.2 Power Factor: 0,5 Lead
Labj-> UME BIM SMU OMH INM DMDM MIKES VSL NPLI LNE UMTS
Lab i D | U | by | U | by | U | D | Uy | D | U | Dy | Uy | D | U | Dy | U | Dy | U | Dy | U | Dy | U
NIST 68 | 270 | -1,2 [ 957 |-172| 63,4 | 125 | 626 | -23,8 | 84,5 |-156 | 426 | 0,7 | 30,8 | 238 | 24,7 | -22 | 684 | 58 | 24,7 | 553 | 93,7
CSIRO-NML| 48 [ 290 | -32 | 963 |-19.2] 643|105 | 635 |-258| 852 |-176| 439 | -1,3 [ 325|218 | 269 | 42 [ 692 | 38 | 26,9 | 53,3 | 94,3
NPL 62 | 355 |-142] 985 [-302|675| -05 | 66,8 |-36,8| 876 | 28,6 | 484 |-123| 385 | 10,8 | 338 |-152] 722 | -72 | 33,8 | 423 | 965
IEN 42 | 385 |-122] 996 [-282| 691 | 1,5 | 684 |-348] 889 |-266]507|-103] 41,3128 |370|-132| 737 -52 | 370 443 | 977
INTI 148 | 41,7 | 6,8 [1009| 9.2 | 709 [ 20,5 | 70,3 [-158] 90,3 | -7.6 | 532 | 87 | 443 | 31,8 | 403 | 58 | 754 | 13,8 | 40,3 | 63,3 | 99,0
VNIIM 92 [ 370|-172] 99,0 [-332| 683 | -35 | 676 [-39.8| 882 |-31,6| 495 |-153 ]398 | 7.8 | 354 |-182] 729 |-102| 353 | 39,3 | 97.1
NRC 108 | 270 | 28 | 957 |-132| 63,4 | 165 | 62,6 |-19,8 | 845 |-11,6 | 426 | 47 | 308|278 | 247 | 18 | 684 | 98 | 247|593 | 93,7
PSB 28 | 665 | -52 [1134]|-212|879| 85 | 873 |-278|104,1|-196| 743 | -33 | 682 | 198 | 657 | -62 | 915| 1,8 | 656 | 51,3 [111,7
PTB 12 219 92 | 944 |-252|614| 45 | 606 |-31,8]831]|-236|396]|-73|265]|158 | 19,1 |-102] 666 | -22 | 190 | 47,3 | 92,4
INMETRO | 20,8 | 64,7 | 12,8 [112,3] -32 | 86,5 | 26,5 | 85,9 | -9,8 [103,0| -1,6 | 726 | 147 | 66,4 | 378 | 63,8 | 11,8 | 90,2 | 19,8 | 63,8 | 69,3 [ 110,6
CENAM 38 | 41,7 | -42 [100,9] 202 70,9 | 955 | 70,3 | -26,8 | 90,3 | -186 | 532 | -2,3 | 443 | 208 | 403 | -52 | 754 | 2,8 | 40,3 | 52,3 | 99,0
NIM 18,8 | 270|108 | 957 | 52 | 63,4 | 245 | 626 |-11,8] 845 | -36 | 426 | 127 | 30,8 | 358 | 247 | 98 | 684 | 17,8 | 24,7 | 67,3 | 93,7
MSL 10,8 | 385 | 28 | 996 |-132] 69,1 | 165 | 68,4 |-198] 889 |-116| 507 | 47 [ 413|278 |370]| 1,8 [ 737 | 98 [ 370593 | 97,7
CSIR-NML | -8,2 | 83,6 |-16,2]124,2] -322 [101,4| -2,5 [100,9]-38,8 | 115,8] -30,6 | 89,8 | -14,3 | 849 | 88 | 82,9 |-17,2[104,6] -9,2 | 82,9 | 40,3 [ 1226
SP 22 327 |-102]975]-262|660| 35 | 653]-328|865|-246]|464]| -83 |359]|148|308]|-11,2]708] -32 |308] 463 | 955
UME -8,0 | 96,5 | -24,0| 64,6 | 57 | 63,8 |-30,6 | 854 |-22,4 | 443 | -6,1 | 331|170 | 275 ] -90 | 69,4 | -1,0 | 275 | 48,5 | 94,5
BIM 8,0 | 965 -16,0 [112,3] 13,7 [ 111,8| -22,6 | 125,4| -14,4 [101,9| 1,9 | 976 | 250 | 959 | -1,0 [115,1| 7,0 | 959 | 56,5 | 1318
SMU 24,0 | 64,6 | 16,0 [112,3 29,7 | 858 | -6,6 [1029]| 16 | 725|179 | 66,2 | 41,0 | 636 | 150 | 90,1 | 23,0 | 63,6 | 72,5 [ 110,6
OMH 57 | 63,8 |-13,7 [111,8]-29,7 | 85,8 -36,3 [ 102,4]| 281 | 71,8 |-11,8] 655 | 11,3 | 629 |-14,7] 896 | -6,7 | 62,9 | 42,8 | 110,1
INM 30,6 | 854 | 22,6 [1254] 6,6 [102,9] 36,3 [102,4 82 | 915|245 | 867 | 476|847 | 21,6 [106,0] 29,6 | 84,7 | 79,1 | 1239
DMDM 224 | 443 | 144 [101,9] -16 | 725 | 28,1 | 71,8 | 82 | 91,5 16,3 | 46,7 | 39,4 | 429 | 13,4 | 76,9 | 21,4 | 42,9 | 70,9 | 100,1
MIKES 61 [ 331 ] -19 976|179 662 | 11,8655 |-245] 86,7 |-16,3| 46,7 231 312 | 29[ 710] 51 | 312|546 | 957
VSL -17,01| 275 1-250 | 959 | 41,0 | 63,6 | -11,3 | 629 | -47,6 | 84,7 | -39,4 | 429 | -23,1 | 31,2 -26,0 | 68,6 | -18,0 | 25,3 | 31,5 | 93,9
NPLI 90 | 694 | 1,0 [1151]-150] 90,1 | 14,7 | 89,6 | -21,6 [106,0|-13,4 | 76,9 | 29 | 71,0 | 26,0 | 68,6 8,0 | 686 | 575 |113,5
LNE 10 [ 275 | -70 | 959 |-230| 636 | 6,7 | 629 |-296| 847 |-21,4| 429 | 51 [ 312180 | 253 | -80 | 686 495 | 93,9
umts | -485]| 945 |-56,5|131,8]-72,5 | 1106 -42,8 [ 110,1]-79,1 | 123,9| -70,9 [ 100,1| -546 | 95,7 | -31,5] 93,9 | -57,5 | 113,5] -49,5 | 93,9
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Table 5.3 Power Factor: 0,5 Lag
Lab j-> UME BIM SMU OMH INM DMDM MIKES VSL NPLI LNE UMTS
Lab i D; | Ui | D | U | D | Uy | Dy | Uy | Dy | U | Dy | Uy | Dy | Uy | Dy | Uy | Dy | Ui | Dy | Uy | Dy | Uy
NIST -83 [ 26,7 | 30 [ 996 | 6,0 [ 633]| -7,7 | 625]| 68 | 84,3 |-453] 424 [-105[ 305 | 50 [ 244 | 90 | 683 |-14,0| 244 | -755 | 93,6
CSIRO-NML| 6,3 | 28,7 | 50 [100,1| -40 [ 642 | -57 [ 634 | 48 [ 849 | 433|437 | 85 [323] 70 | 266 | -70 | 69,1 [-120] 266 | -735 [ 942
NPL 9,7 | 353 ] 21,0 [1022] 120 | 67,4 | 10,3 | 66,6 | 11,2 [ 874 |-273[ 483 | 75 [ 383|230 [ 336 ] 90 | 721 | 40 | 336 -575 [ 964
IEN 7,3 [ 383 | 40 [1033] 50 [ 690 | 6,7 | 683 | 58 | 88,6 [-443[ 505 -95 [41,1]| 60 [368] 80 | 736 |-130] 36,8 | -745 | 976
INTI 53 [ 415] 6,0 [1045] 30 | 70,8 | 47 [ 702 | 38 | 90,1 [-423[ 530 | -75 [ 441 | 80 [ 40,1 ]| 6,0 | 753 |-11,0] 40,1 | -725 | 98,9
VNIIM | -34,3 | 36,8 | 23,0 [102,7]| -32,0 | 68,2 | -33,7 | 67,4 | -32,8[ 88,0 | -71,3] 49,4 | 36,5 | 39,7 | 21,0 | 35,2 | -35,0 | 72,8 | -40,0 | 35,1 |-101,5[ 97,0
NRC 123 26,7 | -1,0 [ 99,6 | -10,0 | 63,3 | -11,7 | 62,5 | -10,8 | 84,3 | -49,3 | 42,4 | -14,5| 305 | 1,0 | 24,4 |-13,0] 68,3 | -180 [ 24,4 | -795 | 93,6
PSB 3,7 | 664 | 150 [116,7] 6,0 | 878 | 43 | 872 | 52 [103,9|-333[ 74,1 | 1,5 | 681 | 170 | 655| 3,0 | 914 | 20 | 655 | -635 [111,7
PTB 27 | 215|140 | 983 | 50 |61,3] 33 |605| 42 [828|-343[393| 05 [ 261|160 ] 186 ]| 20 | 664 | -30 | 186 | -64,5 | 92,3
INMETRO |-35,3 | 64,6 | -24,0 | 115,6|-33,0| 86,4 | -34,7 | 85,8 | -33,8 [102,7] -72,3 | 72,5 | -37,5| 66,2 | 22,0 | 63,7 | -36,0 | 90,1 | -41,0] 63,6 | -102,5 [110,6
CENAM | -73 [415| 4,0 [1045]| 50 | 708 | 6,7 | 702 | 58 | 90,1 | -44,3[ 530 | -95 [ 44,1 | 6,0 [ 40,1 | 80 | 753 |-13,0] 40,1 | -74,5 | 98,9
NIM 23,3 26,7 [-120] 996 | -21,0 | 63,3 | 22,7 | 625 | 21,8 | 84,3 | 60,3 | 424 | -255 | 30,5 [ -10,0] 24,4 | -24,0[ 68,3 | -29,0 | 24,4 | 90,5 | 93,6
MSL 25,3 | 38,3 [ -14,0[103,3| -23,0 [ 69,0 | 24,7 | 68,3 | 23,8 | 88,6 | 62,3 | 50,5 | -27,5| 41,1 [-120] 36,8 | 26,0 736 | -31,0 [ 36,8 | -925 | 97,6
CSIR-NML | 6,3 | 835 | 50 [127,2| -4,0 [101,3| -57 [100,8] -48 [1156] 433 | 89,7 | -85 | 848 | 7,0 | 828 | -7,0 [1045|-120] 828 | -735 [1226
SP -83 [ 324 | 30 [101,3] 6,0 [ 659] -7,7 | 652 ] 68 | 862 |-453] 462 |[-105]357| 50 [306] -90 | 70,7 |-140] 306 | -755 | 954
UME 11,3 |100,2| 2,3 | 643 | 06 [ 636 | 1,5 [ 850]-370[ 439 | 22 [ 326|133 [ 270]| 07 | 693 | -57 | 270 | -67,2 | 94,4
BIM -11,3 [100,2 -9,0 [1155]-10,7 [115,1]| 9,8 |128,2] -48,3 | 105,5] -13,5 | 101,3| 2,0 | 99,7 [ -12,0[118,3|-17,0 | 99,7 | -78,5 | 134,6
SMU 23 | 643 | 90 [1155 1,7 [ 857 | -0,8 [1026]-39,3 | 723 | 4,5 | 66,0 | 11,0 | 63,4 | -30 [ 90,0 | -80 [ 63,4 | 695 [1104
OMH -0,6 | 636 | 10,7 [1151] 1,7 | 857 09 [102,1]|-376] 716 | 28 | 653|127 | 627 | -1,3 [ 894 | 63 | 62,7 | -67,8 |110,0
INM 15 [ 850 | 98 [1282] 0,8 [1026] -0,9 |102,1 385|912 | 37 [ 863 ]| 11,8844 | 22 [1058] -72 | 844 | 68,7 [1237
DMDM | 37,0 | 439 | 48,3 [1055] 39,3 | 723 | 376 | 71,6 | 385 [ 91,2 34,8 [ 46,4 | 50,3 | 42,6 | 36,3 | 76,7 | 31,3 | 426 | -30,2 | 99,9
MIKES 22 | 326|135 [101,3] 45 | 660 | 28 [ 653 | 3,7 [ 863|348 464 155 | 308 | 15 | 70,8 | -35 | 30,8 | 65,0 | 955
VSL 133270 | 20 [ 99,7 |-11,0[ 63,4 | -12,7 | 62,7 | -11,8 | 84,4 | 50,3 | 42,6 | -15,5 | 30,8 -14,0 | 68,4 | -19,0 | 24,8 | -80,5 | 93,7
NPLI 0,7 | 69,3 ] 12,0 [1183] 30 [ 90,0 ] 1,3 | 894 | 22 [1058|-363] 76,7 | -15 [ 70,8 | 14,0 | 68,4 -5,0 | 684 | -66,5 [113,4
LNE 57 [ 270] 170 99,7 ]| 80 | 634 | 63 | 627 | 72 [844|-31,3[426] 35 [308] 190|248 50 | 684 -61,5 | 93,7
UMTS | 67,2 | 94,4 | 785 [ 134,6] 69,5 | 110,4| 67,8 [ 110,0]| 68,7 [ 123,7] 30,2 | 99,9 | 65,0 | 95,5 | 80,5 | 93,7 | 66,5 | 113,4] 61,5 | 93,7
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Table 5.4 Power Factor: 0,0 Lead
Labj-> UME BIM SMU OMH INM DMDM MIKES VSL NPLI LNE UMTS
Lab i D; | Uy | by | U | Dy | U | Dy | Uy | D | U | Dy | Uy | Dy | U | Dy | Uy | D | U | Dy | U | Dy | Uy
NIST 8,7 26,2 | -19,4 (1054 45 | 64,8 | 18,5 | 62,3 | -22,8 | 84,1 8,6 40,1 0,5 28,5 | -3,7 | 254 | -11,7 | 63,3 5,2 20,6 9,4 |147,0
CSIRO-NML | 17,7 | 28,8 | -10,4 [106,0| 45 | 659 | 275 | 63,5 |-138 | 850 | 17,6 | 41,9 | 95 [ 309 | 53 [ 281 | 27 [ 644 | 142 | 239 | 18,4 [ 1474
NPL -19,3 | 38,0 | -47,4 | 1089 -325| 705 | -95 | 68,2 | -50,8 | 88,5 |-19,4 | 48,7 | 27,5 | 39,6 |-31,7 | 375 | -39,7 | 69,0 | -22,8 | 34,4 | -18,6 | 1495
IEN 53 | 39,6 |-33,4[109,5]-185| 71,3 | 45 [ 690 |-368| 892 | -54 | 499 |[-135] 41,1 |-17,7]| 39,0 | -257 | 69,9 | -88 | 36,1 | -46 | 1499
INTI 14,7 | 46,1 |-13,4 [112,0| 15 | 751 | 245 | 73,0 |-168] 923 | 146 | 552 | 65 | 475 | 23 | 456 | 57 | 738 | 11,2 | 432 | 154 [ 1518
VNIIM 17,7 | 35,1 | -10,4 [107,9| 45 | 689|275 | 665 |-138] 873|176 | 464 | 95 | 368 | 53 [ 345| 27 [ 674 | 142 | 31,1 | 184 [1488
NRC 15,7 | 27,4 | 12,4 | 105,7| 25 | 653 | 2555 | 62,8 |-158| 84,5 | 156 | 409 | 75 | 296 | 33 | 266 | -4,7 | 638 | 122 | 221 | 16,4 | 1472
PSB 93 | 66,7 |-37,4[121,9]-225| 893 | 05 | 87,4 |-408|104,1| -94 | 733 |-175| 676 | -21,7| 66,4 | -29,7 | 88,1 | -128 | 64,7 | -8,6 | 1592
PTB 47 | 21,4 |-23,4 104,3] -85 | 63,0 | 145 | 60,4 |-268| 82,7 | 46 | 371 | 35 [ 241 ]| -77 | 203 |-157 | 61,4 | 1,2 | 140 | 54 |146,2
INMETRO | 12,7 | 64,9 | -15,4 [120,9] -05 | 87,9 | 22,5 | 86,0 | -18,8 [ 102,9| 126 | 71,6 | 45 | 658 | 03 | 645 | -7,7 | 867 | 9.2 | 62,8 | 13,4 [ 1585
CENAM | -7,3 | 59,3 | -35,4 |118,1|-205 | 839 | 25 | 82,0 | -388 | 995 | -74 | 66,7 | -155| 60,4 |-19,7 | 59,0 | -27,7 | 82,7 | -10,8 | 57,1 | -6,6 | 156,3
NIM 11,7 | 278 | -16,4 | 1058 -1,5 | 6555 | 21,5 | 63,0 |-19.8] 846 | 11,6 | 412 ]| 35 | 300 | -07 [ 270 -87 | 640 | 82 | 227 | 124 | 1473
MSL 7,7 41,2 | -20,4 |110,0) -55 | 72,2 | 17,5 | 69,9 | -23,8 | 89,9 7,6 51,1 -05 | 42,7 | -4,7 | 40,6 | -12,7 | 70,8 4.2 37,9 8,4 |150,3
CSIR-NML |-17,3| 83,7 | -45,4 [ 132,0] -30,5 [ 102,6| -7,5 [101,0] -48,8 [ 115,7|-17,4 | 89,0 | -25,5 | 84,4 | 29,7 | 83,4 | -37,7 [ 101,6] -20,8 | 82,1 | -16,6 | 1671
SP 0,3 | 31,1 |-28,4 [106,7]-135| 670 | 95 | 645 |-31,8| 858 | -04 | 435 -85 | 330 |-12,7]| 304 |-20,7 | 654 | -38 | 26,6 | 0,4 [1479
UME 28,2 1106,1|-132| 66,0 | 9,8 | 636 |-31,5| 850 | -0,1 | 420 -82 | 31,1 |-124| 283 | -20,4 | 645 | -35 | 24,1 | 0,7 [ 1475
BIM 28,2 | 106,1 15,0 | 121,6] 38,0 | 1202| -3,3 [ 132,8] 28,1 [110,4| 19,9 [ 106,7]| 15,8 [105,9| 7,7 [120,7| 24,6 | 104,9] 28,8 | 179,4
SMU 13,2 | 66,0 | -15,0 | 121,6 23,0 | 86,9 |-183]103,7| 13,1 | 727 | 50 | 670 0,8 | 657 | -72 | 876 | 97 | 64,0 | 13,9 [ 1590
OMH 9,8 | 63,6 |-38,0|120,2]-23,0 | 86,9 -4131102,1] -9,9 | 70,4 | -180| 64,5 | -222 | 632 | -30,2| 858 |-13,3 | 61,5 | -9,1 | 158,0
INM 31,5 | 850 | 33 [132,8] 18,3 [103,7| 41,3 [ 102,1 31,4 | 90,3 | 232 [ 858 | 19,1 | 84,8 | 11,1 [102,7] 28,0 | 83,5 | 32,2 [ 1678
DMDM 01 | 42,0 |-28,1[110,4]-131] 727 | 9,9 | 70,4 |-31,4 | 90,3 81 | 435 |-123| 415203713 | -34 | 388 | 0,8 [1506
MIKES 82 | 31,1 [-19,9 [106,7]| -50 | 67,0 | 18,0 | 645 |-232| 858 | 8,1 | 435 42 | 304 |-122| 655 47 | 266 | 89 |1479
VSL 124 | 28,3 | -15,8 | 105,9] -0,8 | 65,7 | 22,2 | 63,2 | -19,1 | 84,8 | 12,3 | 41,5 4.2 30,4 -8,0 | 64,2 8,9 23,2 | 13,1 | 147,3
NPLI 204 | 645 | -7,7 [120,7] 7,2 | 87,6 | 30,2 | 85,8 [-11,1[102,7] 20,3 | 71,3 | 122 | 655 | 8,0 | 64,2 16,9 | 62,4 | 21,1 | 1583
LNE 35 | 24,1 [-246 [1049] -9,7 | 640 | 133 | 615|280 835 | 3.4 [ 388 -47 | 266 | 89 | 232 |-169| 62,4 42 |146,6
UMTS 0,7 [1475|-288[179,4]-13,9 [159,0| 9,1 [158,0]|-32,2 [ 167,8] -0,8 |[150,6| -8,9 |147,9]-13,1 [ 147,3| -21,1 [ 158,3] -4,2 | 1466
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Table 5.5 Power Factor: 0,0 Lag
Lab j-> UME BIM SMU OMH INM DMDM MIKES VSL NPLI LNE UMTS
Lab i D; | U | Dy | U | D | Uy | Dy | Uy | Dy | Uy | Dy | Uy | Dy | Uy | Dy | Uy | Dy | Uy | Dy | Uy | Dy | Uy
NIST 4,0 | 251 24 1103,1| 144 | 644 | 24 | 619 ]| 19,4 | 84,0 | -11,0| 394 | 0,1 27,5 |-10,7 | 243 | 11,3 | 62,8 | -38,7 | 19,3 | -16,5 | 154,7
CSIRO-NML| -1,0 | 27,8 | 26 [103,8| 9.4 [ 655 | -26 [ 63,0 | 144 | 848 |-16,0| 41,2 | 49 | 300 [-157 | 271 | 63 [ 640 | -87 [ 227 | 2151552
NPL 15,0 | 36,5 | 13,4 [106,5| 25,4 | 69,6 | 13,4 [ 67,3 | 30,4 [ 88,1 | 00 | 475]| 11,1 [382] 0,3 | 359|223 682 | 73 [328] -55 [157,0
IEN 1,0 | 397 | -06 [1076] 11,4 [ 71,3 ]| -0,6 | 69,1 | 164 | 89,4 | -14,0| 50,0 | 29 | 41,2 |-137[ 39,1 | 83 [ 699 | -6,7 [ 36,3 |-195 1578
INTI 80 | 446 | 64 [1095]| 184 | 742 | 6,4 | 721|234 [ 91,7 | -70 [ 540 | 41 [460]| 6,7 [ 442|153 | 729 | 03 | 41,7 |-12,5 | 159,1
VNIIM | -10,0 | 335 |-11,6 [1055] 0,4 | 68,1 [-116] 658 | 54 [ 869|250 453 |-139]| 354 | 247|329 | 27 | 66,7 [-17,7] 29,4 | -30,5 [ 156,3
NRC -10,0 | 25,9 | -11,6 [ 103,3]| 04 [ 64,7 |-11,6 | 622 | 54 | 842 |-250] 399 |-139| 282 [-24,7| 251 | -27 | 632 | -17,7 ] 20,3 | -30,5 | 154,9
PSB -30 | 66,3 | -46 [120,0] 74 | 889 | -46 | 87,1 | 12,4 [104,0]-180 | 729 | 6,9 | 672 |-17,7 | 66,0 | 4,3 [ 87,8 | -10,7 | 64,3 | -23,5 | 166,5
PTB 80 | 204 | 64 [102,1| 184 | 627 | 6,4 | 60,1 | 234 [ 827 | -70 | 366 | 41 | 233| -6,7 | 194 ]| 153 [ 61,1 | 0,3 | 126 |-12,5|154,0
INMETRO |-12,0 | 64,4 | -13,6 [119,0] -1,6 | 87,6 | -13,6 | 85,7 | 3.4 |102,8|-27,0] 71,2 |-159 | 654 | -26,7 | 64,1 | -4,7 | 86,4 | -19,7 | 62,4 | -32,5 | 165,7
CENAM | 10,0 [ 58,9 | 84 [116,1]| 204 | 836 | 84 | 81,6 | 254 | 994 | 50 [ 662 | 6,1 [ 599 | 47 [ 585|173 | 824 | 23 | 566 |-10,5 | 163,6
NIM -6,0 | 26,8 | -76 [1035] 44 | 651 | -76 | 626 | 94 | 845]|-21,0] 405 | 99 | 29,1 | -20,7| 26,0 | 1,3 [ 635 |-13,7 | 21,4 | -26,5 | 155,0
MSL -3,0 | 39,7 | -46 |1076)| 74 | 71,3 | 46 | 69,1 | 124 | 89,4 | -18,0| 50,0 | -6,9 | 41,2 | -17,7 | 39,1 4,3 | 69,9 |-10,7 | 36,3 | -23,5 | 157,8
CSIR-NML 80 | 834 | 64 |130,2] 18,4 |102,3| 6,4 |100,7| 23,4 | 1156 -7,0 | 88,7 | 4,1 84,11 -6,7 | 83,1 | 15,3 |101,3] 0,3 | 81,8 | -12,5|174,0
SP 18,0 | 30,2 | 16,4 [104,5] 28,4 | 66,5 | 16,4 | 64,1 | 334 | 856 | 30 | 428 | 14,1 [322] 33 [ 295|253 | 650 103 | 255 | -25 [ 1556
UME 1,6 [103,9] 10,4 | 656 | -1,6 | 63,1 | 153 | 849 |-151 | 41,3 | -39 [ 302 |-147[ 273 | 73 [ 64,1 | -7,7 | 229 | 20,5 | 155,2
BIM 1,6 [103,9 12,0 1196 0,0 |1183] 17,0 [131,2]-13,4 [108,2| 2,3 |104,5]-13,1 [103,7| 8,9 [1188] -6,1 |102,6]-18,9 | 184,7
SMU -10,4 | 65,6 | -12,0 | 119,6 -120 | 86,6 | 50 [103,6]|-254 | 72,3 | 142 | 66,6 | -25,1 | 653 | -3,1 | 87,3 | -18,1 | 63,6 | -30,9 | 166,2
OMH 1,6 | 631 | 00 [1183] 12,0 | 86,6 17,0 [102,0|-134 | 700 | -22 | 64,1 | -13,1 [ 628 | 89 | 855 | -6,1 | 61,0 | -18,9 [ 1652
INM -15,3 | 84,9 | -17,0 [ 131,2] 5,0 [103,6]-17,0 | 102,0 -30,4 | 90,2 | -19,2 | 85,6 | -30,0 | 84,6 | -8,0 |102,6] -23,1 | 834 | -35,8 [ 174,7
DMDM | 15,1 | 41,3 | 13,4 |108,2]| 25,4 | 723 | 13,4 [ 70,0 | 30,4 | 90,2 11,2 | 428 | 04 [ 408|224 [ 709 | 7,3 [ 381 | -54 [1582
MIKES 39 [302] 23 [1045]| 142 | 666 | 22 | 64,1 ]| 192 [ 856 |-11,2] 428 -10,8 | 29,5 [ 11,2 | 650 | -39 | 256 | -16,6 | 155,6
VSL 14,7 | 27,3 | 13,1 [103,7| 25,1 [ 653 | 13,1 [ 62,8 | 30,0 | 846 | -04 | 40,8 | 10,8 | 29,5 22,0 | 63,7 | 70 [ 220 -58 |155,1
NPLI 73 [ 641 | -89 [1188] 31 [ 873 ] -89 | 855 80 [1026|-224 ] 70,9 [-11,2] 650 | -22,0 | 63,7 -15,0 | 62,0 | -27,8 | 165,6
LNE 77 | 229 | 61 [1026] 181 | 636 | 6,1 | 61,0 | 231 [834 | -73 [ 381 ] 39 | 256 | -70 | 22,0 | 15,0 | 62,0 -12,8 | 154,4
umts | 20,5 [155.2] 18,9 [184,7] 30,9 | 166,2| 18,9 [ 1652 358 [174,7]| 54 [158,2] 16,6 [1556] 58 [155,1] 27,8 | 165,6| 12,8 | 154,4
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Table 6.1t0 6.5  Differences and expanded uncertainties with respect to the KCRV from CCEM-K5 (blue) and degrees of
equivalence between laboratories (yellow) in uyW/VA

Table 6.1 Power Factor: 1,0

Labj>| MIST [csmonm| NPL IEN T | vnim | NRC PSB PTB |INMETRO| CENAM | NI MsL |[csirnm| sp UME BIM SMU OMH INm | omom | mikes | wvsL NPLI LNE | umTs

Labi Dy | U | Dy | Uy | Dy | Uy [ Dy |Us | Dy | U | Dy | U | Dy | Uy | Dy | Uy [ Dy | Us | Dy | Uy | Dy | U [ Dy | U | Dy | U | Dy | U | Dy | Uy | Dy | Uy [ Dy | Us | Dy | Uy | Dy | U [ Dy | Uy | Dy | U | Dy | U | Dy | Uy | Dy | Uy [ Dy | Us | Dy | Uy | Dy | Uy
mst |7 |12 I EEEA R EE B B R B R G G B e B R A e D EE D T A ) B S R D O A B S
CSIRO-NML| -1 | 14| 6 |18 g (3|6 |33 |21 |23 20|23 es| 1 |78 [e2|5 3o w1 |31 e |2 |33 |26 |7|a5|e0]| 7 |65|w]|es]| w0 w]a |2 2|6 |:]aa|s
NPL g |32 |15]a] s |3 15 (44| 7 |38 2 s 123|470 a |47 es| 4 |42 |34 (43|20 a7 |as|12|an|2s|c0|6|6a]|2|zi|a7|ca|a7]|2a:]1 46|18 |3 |z [s]4]|5
IEN 7 | o a2 6|35 2wz a|m|me |7 (a2 e | nlew|a]2]s|a]s |eala|o]alm|e|mlales|az|m|om|a|ala]a]a 2] 6m]az]e]ag]as
INTI 16 | 28| 2z (23| 16| 24| 7 || 2| ® 5 |27 |19 |24 | -7 |65 |15 |22 |24 |63 |11 |30 |16 (23|17 | 34|27 |e2 |14 |36 |18 |31 |3 |7 | 1 |e2| 9 [&e |06 | 10|52 6 |39 |25 (625 |83 t0|%]3 |®
T R R B L P e I B R R R R A R O e A A B B ERE e E = R
NRC | 4 |43 (] alm|az]as]a [m:|[19]|24]14] 2 6| e |4 fr| s |ezlalar|alml2]alala|s|amlolor|iz]rala]eo|m|es|2o|m|olalia]am]e (26 [a2]o|a]w]s
PsB |22 |62 |23 |63 |23 |ea 14|70z |6s| 7 |65z |65 |26 |6s 22 |63 |31 g6 |18 |71 | 23 (63|24 |ea |34 |10t 2 |Go|26 | e |38 |oe| 8 |es| 16 |ea| -3 (1| 3 |7e |13 |70 | 22| 64|32 (02| 17 || 10|70
PTB T B EE EREE EEA E B B R B R ENEG R R ED B ERE B G S T D S e R B R D B = 2 A
INMETRO | & |60 | 2 |61 | & [B2|47 68| 2 |67 |24 (62|19 63| 5 |62|-31 86| 9 |6 q3|es| @ |61 |7 |es| 3 [woo|qo|e7 |5 |64 7 [o4 23645 |ar | 2oz a7 e ea| 1 (&2 |9 101467 |20 | e
CENAM | 4 |38 |11 (38| 5 |37 | 4 |47 |11 |45]|-1n|as| 5 3|8 a7 |a8|71 |4 |35] 03|60 s a6 |46 e |3 (45|86 |41 |20 |c0|a0|67] 2 (72|21 o0]2t|ss|=5|4a]1a ||| |45]a|
NIM EREE I R A R B B R B R R R tla e |2 s a [m s |mlas]en] 2 [Ba|-2s|ae | as o] (]9 |26 |a2]a]as
msL 2028 5 |30 [ |-w|43| 6 |41 |7z 12|33| 2 |30 |24|es| 2 |c0]7 |es| 6 |44] 1|30 10|85 |3 |41 |2 | 3| 14| 7e|-e|es]| 8 |69 |27 |ee 2w e | |43 8 |33 8 |sE| 7 |41]4] a3
csiRnmL |12 an | 5 (&1 (1|81 |20 |es | 5 [es |2 | a2 |22 a2 |5 | & |3 a2 |8 | 3 [1on]s |8z [0 |8 [a0]es R ES R R A B ) R R B S
sp 1 (e e [s2|2 a7 |m|a [42|1e|m]alam|s a1 |s2]mler|aas]2 |2z |a]1a]es s |17 aales| 5 || zeloo|aa|ar| o as |1t [2e|11|ae] 4 [a2]a1]as
UME |4 [25]| 3 |27 | 3|28 |2 |40 ]| 3 | 33|24 |0 |0 (2826 |67 |4 [27]|5 |65 & 42|32 2|78 84]5 |3 13 |74 |17 |60 | o [85 |29 |85 |28 (50|13 |36 |7 |2]|7 |82 9 [33]|-15|3
O EG L ER R B A ED R R R R R BB s B T A B N EG D B R B ) EER an| o |22 e [ el e ||| 6 [ 72| 5 v | 2| ]| s
smu |14 (B0 |21 | et | e e |6 |ea |2t |67 | - |63 | 4 |e2 e |61 |8 e a6 |22 |es |0 |6e |15 |6 |16 |6e ]2 woof1a |67 60| |w g (o4 |10 (73| 5 |64|24 58|24 oo |63]2 |&s
OMH 6 (64|13 65| 7 [es| 2|71zl |e7 |« |6e]|m es|a6|as]|6 [ee|15]|ez] 2 (727 |es]|a [m|s|m2|s [m]|o |es|2z2|os]a | A9 |1os |77 | -4 |ea |16 |63 |6 |11 1 |67 ] 6 |e8
INM 25 | @ |9z [me [ 26 | ea | a7 (oo | [ee | 1o [ee | 1a |aa| 2o [aa | & [roa| 25 | md | 20 (0| 20 [ oo |26 [ma | 2¢ |6 | 22 [115] 20 [ea | 22 [ 85 | 01 (10w 11 [1oo] 19 (103 0 (o4 |16 |35 63|35 (5| 20|67 | 03|
DMDM |25 | 48 | 32 |50 |25 |50 | 17 [ =8 | 32 |57 | 1o |52 | 15 | 51 |28 (50| 3 |Fo| 25 |49 |54 |77 | 20 | 59|26 (a0 | 27| s | a7 | o3| 24 |57 |28 |s0 )41 |es |11 73|19 |77 0 |04 16 |65 35 |47 |38 (o2 |20 53|13 | =5
MIKES | O | 5 | 16 |37 |10 | 38| 1 |47 |16 | 45| & | 40| 1 || 13 | | 2| w1 | 6 |6 18 |ea| 5 |49 | 0| ar |11 |45 |2t |60 |8 || 15| |2 |55 |6e| 4 |59]-16] 68|55 0|z |0 es|a a2
vsL [-ofa9] a3 22| 9 |z2ale || a|m |z 20|m| 6 [ 2aa2 6|02 ] 1 |6a|14(zm| 0 (220 |4]2 s2|41|am|7 226 |72 245166305 069|364 2032 N ER A E
Nl o (Bl |3 | ez o | sz |as|er | 3 (e |2s|aa |20 83| 6 ez | a2z 0|z [ |as|ee| e (2| 8 (e 2 [w|ai|sr| 7 ez |6 [iov|-2e| o8 |- 101|553 | s2 |20 85| 0 | a0 5| 84 |22 | 88
LNE 5 13112 ]|a]| s [aa|a|as]z|m|an|or| =0 |aa|ar|m]|s [s|wu]|ea| 1 (6|6 |97 [a2]|i7|ee|s |s2]o 3|2 |m]| 6| |67 |20|s3]-2|a]15|2m[15]a R

UmTS 12 (33|19 |36 |13 [36 | 4 |46 |19 [45] 3 | 39| 2 |36 |16 | 36 (40| 70|12 | 3621 (69 ) 8 |48 |13 [35 ) 14 |43 | 24 |67 |11 |46 |15 |35 |28 | 76| -2 |64 | 6 | BB |13 |68 |13 |65 | 2 |42 |22 |31 |22 85| 7 |40
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Table 6.2 Power Factor: 0,5 Lead

Labj>| MIST |csmoam| NPL IEN INTI | VNIIM | NRC PSB PTB |INMETRO| CENAM | NIM MSL [cSIR-NML|  SP UME BIM sMu OMH INM | DMDM | MIKES | wsL NPLI LNE | UMTS
Labi | Dy | Uy [0y |ty | Dy [ Us | Dy (U | Dy | s |0y | U |0 | Uy |05 |05 [ |y | 0y [0 | D |0y | Dy {0 | 0y |03 |05 | 0s | 05 | w0 [ | 0y | 05 [0 [0 |0y | Dy [0 | Dy |0 | D5 {0 | 05 | s | 3 |y | 05 |05 [y | 1y | 23 [0 | Dy | 05
NIST 1l |2 220 (13|23 1m|2|=s |16 |30]-4 |17 |4 |63]8|[16[1s]|e1] 3 [w|a2|7]| 2|25 8|9 257 |2| |oe]|az|es|z |62 2a|as 5|43 1 |30 24 25| 2|66 [25]55]0s
CSIRONML| -1 | 16| 2 | 20 1|3t |9 |34]a0f3s|1a 32| 6 || 2 |6a|6 |19]|-6|62|1 |a8]|-1a|zo| 63413 |7 |6 |23 |o|a9|64]n [6a|26]as]|aa|aa|a |sa|22|27 | 63| |27]|53|m
NPL |2 26 13|29 | 1] 3 2 |do|21|43]| 3 (|7 22| 9 |67| 5 || 22|65 -m|43| 285|247 40| 2 |s4| 2 |32| 6 |35|4||30|er| 0 |67 |37 e 2a|am] 23|10 |35 2|7 ]2
IEN o3| |32| 93] 2 |4o g 45| s |41 |5 =2 |7 |69 |3 |32 (=567 |8 |45 |23|s2 5| a2| 2 |es| 2|32 |2 |az|oo|em|eo| 2 |ea|as|ee |28 0] a3 s8] s [ar| ]
INTI 9 |32| o || mw|aw[21]|43]19|4 24 |44 | 4 (3|12 |71 |6 || 6|69 11 |49| 4 || 4 |45]|2a|a7 |17 a5 2|7 || |7 |20]|70)te|0|8|53|9 44|22 406 |75 14[40(63]cm
VNIM 15 28 | 16 |30 (14| 32| 3 || 5 |41 |24 | 44 20|30 |12 |63 |5 |30 |20|6s (43| 44|28 20 20|41 |85 7 (3|2 |37 |47 |00 3 |es| 3 |69 |-e0|as|az|s0 |5 40| |35 a8 |05 @ |
NRC 5 (12| 4 |18 |17 |25 |32|2]|®]2] g |ea|12|6]|m|er |7 || 8|17 o |s2]19]8 |13 25|11 |2¢]|3 ||13]|6a]|17|83|20|es]|a2|43|5 |z1|28|26]2 |ea|in|25]8|a
PSB 3 (B2 | 4 B3| 2 |6e| 9 |67 |7 |63|az|71|12 68| 6|63 4 |B3|15)|es |1 |71 |86z s (6|11 |5 || & |67 |5 |13|2t|8s| s |o7 |28 |t0s| 20| 74| 5 |6a |20 (66| 5 |a2| 2 |85 |12
PTB 2 (|8 |w|6|19|s |23 |32|5|3|8 |s0]1z][.6|-2]|6 FAEE B EE Ei G B EE EREE EREE E 7 R A EE R B2 il A R EEA R B A A R A
INMETRO [ 15 | B0 | 14 |61 | 16 |62 |27 |65 |25 |67 | 6 |62 |30 |66 |10 |61 |18 |&6 |22 |& 17 (69| 2 |e1 |10 |67 |29 |100| 23 |6s |2t 65|13 |12| 2 |& |27 |88 | o fte3| 2 | 73] 15 |66 |38 |64 |12 | G0 | 20 |84 |69 |11
CENAM | 2 [ 38| 3 3|1 (3| m |43 8 |a5 |11 (48|13 |47 3|1 |75 |38 |17 |60 5|3 7 (45|12 )er |6 [a0 ]2 |4z |4 |||z || |er|oo|as|sz| 2|2 |m|5 ]2 [m0|52]0m
NIM 13 12|12 17|14 |20|2s ||| 23|32| 4 |2:6|2s|30|8 17|15 |63|20 6|2 |61]|15]35 g (32|27 |8t |21 |25 |18 |2z |11 |9 | 5 63|25 |63 |12 |85 | 4 | 43|13 |31 |3 |25 10 65|18 |25 |67 |0
MSL 5 (304 |32 6 (3|17 |40)15 424452040 226 |sa]|12|a|[w|e]|7 |[4|s]22 19 |85 |13 |37 |11 |3 | 3 (100|369 |17 |es|20|as |1z (80| 5 |41 |28 37| 2 |7a|10|37|s |
CSIRNML |14 | @i | -15 |81 |13 |82 | 2 |84 | -4 |85 |-23|87 | 1 |85 |98 [0 |7 |81 |29 10|12 |87 27|81 |19 85 6 |83 |8 |88 |12a| 32 101 2 {101 |39 16|31 | s |4 85| 9 |83 |47 |ws| 8 83| 40 |23
sp 8 2| e || 7|27 |4 |32 |a7|a7|40|7 |3m|13|26| 5 |e6|1 |24|23|6a|6|40]|2|2B|13|37]6 &3 2 |33 |10|or |26 65| 4 |e5|a3|e7| 254|835 3|01 7|33 ]|
UME | & | 24| 7 |27 |5 |2 |6 |38 | 4 [B|a5|42] 9 ||| |3 67| 1 |2& 21|65 | 4 (429|271 |w|8 |84 2|33 5 o |-24|65] 6 B4 |31 |85 |22 (44| & 33|17 |27 |9 |ea| -1 |27 )49 o
BIM 2 loa| 1 |es] 3 (o[ 14]ea] 12 (100f7 [1o]17|9e]|-a|o.|& [113] 2 [96[a3]1z] 4 (101|196 ]| 3 [100] 16 |124[ 10 |9 ]| 5 | A6 |11z 14 (12| 23 |12s] e f02] 2 (e[ [ se ] |5 7 |96 ] &7 (132
smu |18 (B2 |17 |63 19 |64 |30 |67 |28 62| @ |70|a3|ea |13 (63|21 67|25 62| 3 |es |20 0|5 (63|13 |63 |32 101|268 6524 65|16 |12 a0 || 7 (103 2 | 72|18 |66 |4 |62 |15 |90 |23 |6s |73 |11
omH |12 B2 |3 |63 |11 |6e |0 |67 | 2 |83 | 21|70 3 |ea|-17 (63| 5 |87 | 5 |B2| 27| |-0|v0| 256347 6s| 2 (01| -4 65| 6 |&a|-14 112|308 35 |10z -2 |72 |42 |es [ 11 |63 |15 20| 7 |63 ] 43 [110
INM o5 | @3 |24 [ga |25 | o5 |27 (67 |3 |28 | 16 |0 | a0 e8| 20| 8] 28 [104f 32 | @4 | 1o [03|27 g0 12 |6a|20]|ee |20 |115]a3 |31 |es]2a|r2s| 7 |103] 26 |102 g (2|25 a7 |48 |85 |22 |16 a0 |6s | 7o [124
DMDM [ 17 |40 | 16 |42 |18 |44 | 29 |48 |27 |20 8 |53 |32 |49 |12 |42 |20 |74 |24 |42| 2 |72| 12|53 4 |42|12 (50|31 90|25 |46 |22 | 44|14 |102]| 2 |72|2|72] 6| 16 |47 |38 (23|13 |77 |21 (43|71 |00
MIKES | 8 |2a|-1 |32 1 [3e|[12|3| 10|42 |45 |41 ]|5|22|3 2|7 [31|a5|67]|2 [45|43|32| 5 42|14 |55 |37 |56 |33|2|08|8|ee|12]|es|-25]a7|15]4 23 3|3 (7|5 |35 |%
vsL |23 |z |2a|2s | 22|21 s |az|ms ||| 8 3|25 |20 66|15 |2m 3|62 4|28 (.| 5835 3|7 725|021 |6a 1|63 am |85 20| a3 ]2 @ 26 | B9 |8 |25 [ =2 | o
NPLI 3 |67 |2 |69 4 [eaf15]|72]|13|74| 6 |76|18|73]|2 |6a|6 |92|1o|ee|12|o0]| s [76|q0|es| 2 [74]17 |1m5[ 11|71 ] 9 |ea| 1 |115]15|e0 |15 a0 |22 (10843773 |71 ]2 |69 g |58 |13
LNE 5 23| & (26| 4 |28|7 |35 5 |38 |14|41 |10 |30 2|2 |62 |25|20|e4| 3|4 ]|a8|26| 0|39 |83|3 |32 || 7 |%|23|64]|7 |e3|a0|as|-2|43| 5 |30[18|25]8 60 50 | 94
umts |54 |93 |55 | 04 |53 | s a2 | o7 |40 | o8 |63 |98 |35 | 97 |52 | o |51 19247 [ oa [eo |11 52| oo |67 |94 |50 | o8 |40 (123 | 45 | 96 | -4 | oa |57 132|723 {111 | -e3 (110 79 {120 | 71 100 55 | 96 |32 | o | -m8 | 113 50 | 2
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Table 6.3 Power Factor: 0,5 Lag

Labj>| MIST |csmoam| NPL IEN INTI | VNIIM | NRC PSB PTB |INMETRO| CENAM | NIM MSL [cSIR-NML|  SP UME BIM sMu OMH INM | DMDM | MIKES | wsL NPLI LNE | UMTS

Labi | Dy | Uy |0y |ty |0y [ Us | Dy | Us | Dy | s |0y | U |0 | Uy |05 | Us [ g |y | 0y [0 | D |0y | Dy {0 | Dy |03 | 0g | 0s | 05 | w0 [ | 0y | 05 [ U [0 |0y | Dy [0 | Dy |0 | D5 {0 | 0y | 05 | 3 | Uy | 05 |05 [ Dy | 1y | 23 [0 | Dy | 05
NIST 1l |2 2|z |82 4 (2|32 30| 4 |17 |a2|e3]|-|e|2|e ] |w[15]| 77|22 8|0 |2]-8|2|3 |wo]|e|es|o|6a]| 7 |aa|es|dz| 10|35 [2¢|0 |6a]|-14]2e| )0
cSIRONML| 3 | 16| 2 |20 6|31 1 (3|1 || |36 |20|a0|6a] -8 (192|621 [ |[1w || w|aa]|0 |e2|2 |26 2|5 o] (6|5 |63 5|85 |aa|da]ls|z]|7 2|7 | 69|az|er|ra]0e
NPL 19 (26|18 |29 18] 3 17 |40 |15 | 43|44 |33 |22 29| 6 |67 | 7 |26 |45 65|17 |43 |33 |22 |35 (40|16 |84 |18 |32 |10 |35 |21 |woz| 12 |er |10 |67 |10 g7 |27 48] & |35|23 32| 2 |72| 4 |32]|58| %
IEN S ET R E EREN B 2 45|27 (s |5 = |1 63032 |28 |67 |0 45| e |32 |84z 8|1 |ar|7 3|4 [1me|5|69]| 7 |ee|&|s]|aa|s|o|n]le 3|63 E|s
INTI 4 132|3 |31 |m;[15]|43]2 |4 29 | 44|17 || 9|71 |8 |3 30|69 2|4 |1m|w|20|a5]1 |a7 |3 |20 5|26 |ms| 2|7 |=5|70)|2|0|sz|s3]| 7|44 (406 || 11]40|r]am
VNIM 25| 28 | 26 |30 28| 32 | 44|38 |27 | 41|29 | 44 22|30 |38 |es | |30 1 [ee |27 | 44|11 |20 |9 |41 |-28| 85|26 |36 |24 37|23 |0a| 32| e | 34|67 |33 | e |71 | 4s | e | 40|21 35 35| T3 | 0| 35 |02| o7
NRC | 3 122 |17 |6 |2;0|=22|2=]|5 |27 |®]2| 2 6|63 |5 (16|23 |61 |5 |11 |73z 6 |a |2 |2s]9z|2z| 2 |mwo|an|es|-12]|63 |11 |8a|-a9|a2)aa]3 |1 [22|3]68]| 8|2 |60]02
PSB 13 (B2 |12 63|10 |64 | & |67 |11 63| 9 |71 |38 68|18 |63 1| 63|33 |8 |1 |71 |27 63|29 6o |10 |mi)| 12 |6e| 4 |ee|i5|tiz| 6 |28 4 |87 | 5 [1o4|33| 74| 2 |es |17 |es| 3 | @t |2 s |64 (002
PTB 12 0|1 w9 |19 |2:|w0|s2|a 3|37 |s0]|is]6|-1]63 s |61 |x|m|@mz]e (a1 |za]a |z |[w]|sm]s [61|3 |60 [e3|aa|am| 1 [m]m[1=|2 |63 |19|6]
INMETRO | 26 | B0 | -27 | 61 |28 |52 |45 |65 |28 |67 |30 |68 | 1 |66 |23 |61 -39 |86 |38 |6 25|83 |12 |61 (10|67 |29 |100| 27 |64 |35 |65 | 24 (116 | 33| 86 | 35 | a6 |34 |103)| 72| 72| 37 |ee | 22| 64 | 36 | o0 |41 |64 |o3f1n
CeNaM | 2 (38| 1 [z -1 |3 |17 (43| 0 |45 2 (48|27 (44| 5 |3 |17 [0|38 ]2 |60 B (38|18 |45 |ar |1 (w7 [a2]| 4 [ws|s|7 |7 |0|6|m]|a2|s3|o |6 |m|s |73
NIM (4|42 |5 (17 |7 |20 | 23| 2a |8 |32 | 8| | 11 |20 |1 |17 |27 63| 2|18 12|61 [6] 3k 2 (32|47 |81 |-15| 25 | 23| 27 |42 |1o0| 21 |63 | 23|63 |22 |84 | 60|42 |25 | 30 [0 | 22 |24 65| 28| 24| 9104
MSL | i5 |30 |17 |32 |19 | 34|35 40|18 |42| 20|45 9 |41 |13 32|20 69|28 32| 0|67 |18 45| 2|32 49|85 |17 |37 [25| 38 | 14 [103| 23| 69 | 25 | 6o |24 |89 |62 | & |27 |41 [12 |37 |26 | 74|31 |37 |93 o8
csiRnML [ 3 J@a| 2 |81 | o |e2|-6|8a| 1 85| -1 |87 |28 |85 |6 |8 [0 || -2 81|29 o] 1 87|17 |81 ] 1985 2 (e |6 8|6 |1zr| 4 |10 6 [1o1| 5 (116|430 8 8|7 83| -7 [1o4]-12 |83 |74 |1zm
sp 1 |22| 0 |2 2|27 |18|34| 1 |37| 3 |40]|26 3|4 25|26 (11|28 27 |6a|1|d0]|t5|5|17|7]| 2|82 8|32 |3 [w|6|6s| 6 |es| 7 || 4|03 3|8 |74 |76
UME 9 |2a|8 |27 6 |20|a0|% |7 |35 423|712 |27 |4 |67 3 |26|35|e5]|7 [42|23|27| 25|06 [a4]5 |33 1 [1oo| 2 |64 1 (B4 2 |85 |37 (44| 2 33|13 |27 | |ea| 6 |27 |67 |oe
BIM 2 (oa| -3 [0 5 [1oof-21 (102 -4 |108] 6 [105| 23 103 1 (o015 |17 |4 | 99 | 24 (16| 4 [1o8] 12 (100 14 |103] & [z | -3 fror | (oo g (16|11 |115] -0 (128 | 28 | 106 ] -14 |01 | 2 10012 (118 | <17 (100 - 138
SMu 7 |e2|6 |63 4 [6a|12|67)| 5 62|23 |70|a2|6e|1o|63| 6 |87| 5 |62|32 || 5 |70|2|63|23|68| 4 [101|6 65|22 |6sf2 |16 2 e |1 |1o3|zaf72| 5 6|1 |63]|3 908 |63]|70 |10
OMH 9 |e2| g |63 6 [es|-0|ez| 7 [ea|5 |70|3e|63]|12 63|4 |87 |3 |62|35|ee]|7 [70|23|63]|25|6a|e |1mi|s 65| |sa|11|n5] 2 |2 1 |oz|3e|72| 3 |es|13 (63 |-1 | 83| 6 |83 |68 |10
INM g |a3| 7 |ea]| s [es|a1]|e7 |6 (88| 4 |oo|zz s |11 |aa| 5 |1oa] -4 [6a[z4|ma|6 [sof|2|8a]|2e]ee]s [115]7 |86 ]|-2|8s|w0|s]| 1 [103| 102 an |9 |4 [ee |12 | 8a |2 [oe| -7 |8 6|1
DMDM [ 45 | 40 | 45 |42 [ 43 |43 | 27 |49 | 42 |20 | 42 |53 | 71 |49 |49 |42 | 33 |74 |34 |42 |72 |72 | 24 |53 |60 |42 |62 (50|43 |90 |45 |46 |37 |42 |48 (1068|3872 |38 |72 |39 | & 3 |46 |50 (43|38 |77 | 31 | 43 |30 1m0
MIKES |11 |23 (10|32 8 [33|2 |33 9 [42|7 |45|26 |40 |14 32| 2|61 [31 |37 |67 2 [45|25 32|27 |42]| 5 |as|10|37 |2 |23|14|m]| 5 |es|3 |es| 4 |ec|as]4 15 3|1 |74 |3 |65
vsL 4 3|5 |7 || 23|36 w8 |23 |m|a7|ee|-8|2s]|2 || 5| m|2w[12]|3m] 7 |83|5|32|3]2]2 [1wofa1]63]|-13|63[a2]84]50]43]5 |3 EFR R EEE B T
NeLI |10 (67 |2 |e8| 7 |ea| s |72 8 |74| 6 [75|35 | 73|13 |6e| 3 |92| 2 |6a|me || 8 (75|24 e 747 (o529 |7 |1 |ea|z 8| 3 |so| 1 89| 2 |1oe| || |71 1468 5 | g |67 |13
LNE 15 23|14 (28|12 | 28| 4 (34|13 |38 1 (41|40 |36 |18 | 2|2 |e6| 3 | 25|41 |64 |13 |4 |20 26|31 |32 83|14 326 |27 |7 |00fe |63 6 (&3 7 |84 |43]|4 |30[13|25]5 |es 62| 94

UMTS TP |93 | 76 (94 | 74 | 24| 58 | OF | V5 [ 98| 73| 99 |102 | 97 | B0 | 94 | B4 (112 | BS | 94 | 103 (111 | FA | 89 | 91 | 94 | 93 (98 | 74 (123| 7B | 96 | 67 | 94 | 78 (135 70 | 110 BS | 110 | B9 (124 | 30 |100| B5 | 96 | 81 | 94 | B7 | 113 | B2 | 94
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Table 6.4 Power Factor: 0,0 Lead

Labj>| MIST |csmoam| NPL IEN INTI | VNIIM | NRC PSB PTB |INMETRO| CENAM | NIM MSL [cSIR-NML|  SP UME BIM sMu OMH INM | DMDM | MIKES | wsL NPLI LNE | UMTS
Labi | Dy | Uy |0y |y |0y [ Us | Dy | Us | Dy | s |0y | U |0 | Uy |05 |05 [ g |y | 0y [0 | D |0y | Dy {0 | 0y |0 | 0g |0 | 05 | w0 [0 | 0y | 05 [0 [0 |0y | Dy [0 | Dy |0 | D5 {0 | 05 |0 | 3 |y | 05 |05 [y | 1y | 23 [0 | Dy | 05
NIST o|a g 17 |2 |30 14|26 |s]a|z|7 |51 63| 4 [15]2|61]|m|s5|3]m]| 1 (4|2 |89 |21|9 |2|19]|105] 4 |e5|1a|62]|2z|a4|a |40 0 |28|-4 |25|42]83]5 [21]3 |147
csIRONML| & | 18| 8 |17 ar |33 |23 3|3 |2 o292 19|27 |6a]|13|19|5 |62|2s|s6|6 |20|w|36]|3s|a1|[16|24]18 |2 |a0|mws| s [66|28|63|12|es|mm|a2|9 |30|5 [2|2|62]1a|2:| 18147
NPL | 28| 29|28 |30 |37 33 4|4z |34 (49|37 38|35 | 3 | w0 es |24 |3 | s2|e7 |28 |3 |32 27|42 85|z 35 9| 3| 4 |oe| a2 e o (e8| s |83 e 4e | 2e | 40| 22| 3 |40 |ea | 23] 34 ] e |10
IEN EFRETH BT 2N T T 20| sn 23| a0 |21 |23 4 [B3|-0|33|a8|es| 2 [B2|a7|34]-13|45 |12 86|65 |36 | 5 |m|33|me|as|n |5 |63|a7|sa| 5 |a0]aa] a1 |a8|29|26|m]| 3 |35 |20
INTI 5 |39 |6 |40 3 42|34 ]|43]20 |40 Gods |1 | a2 w3 m M| 2 |r2 |22 er |3 |47 61|32 8|15 a3| 5| e|a3|mz| 2 |75 |3 v 25|56 |47 |2 || 6 || 01 |43 15 |52
VNIM [ 8 |25)| 5 |27 |0 |20|37 | |23 (40| 3 |46 2 |28 |27 |e7|13|28| 5 |es|25 |60 6 |28 | 10|41 |35 a4 |18 |30 |18 |35 |0 ftoa| 5 ||z (&7 [44|a7 | a4 | o |75 |33 |67 |14 ]3] 8 |1
NRC 7027 |15]=2|19|as|st]|2n|m|1|a]2] 3 25 B3| 1 (17| 3 |61 |2 |s5|4 |88 |s5]|33|a|.e|22|w|2r|2|me| 3 |65|26]|63|6|aa|E 0|7 |a0]|a 2|5 |8e]|02]|22] 6147
PSB |-1B | B2 |-13 |63 |27 |ea |10 |63 | 4 |60 |24| 7327 |67 |25 63 4|63 |22 |8 | 2 |82 |2 |63 |47 |70 s [101] 9 |es| o |67 |57 |1z2| 22|83 | 1 |87 |41 104 o [ 73|18 |es |22 |65 |20 s |13 )65 ] 0 |19
PTB 4 (12| -4 [1s]az|19|2a |30 |0 |a3|00]a|a3]zm|-10]17[14]83 g (61|12 7|3z |a|s =6 |21 |2|m| 8 |6a]|s|eo|]|ea]s [az]-2|2a|la|m]am|en|r|12]s [1a
INMETRO | 4 | B0 | 4 |61 | 5 (62|32 |67 |18 |68 |2 |72 5 |65|3 |61 |22 8|8 [& 20|81 |1 61| 5 |ea|z0|o0]13 63|13 |65 18 (12| 0 |e |23 |ae| 1oz z|72] 4 |ee|o 5] 8 |a7| o |63z |15
CENAM |18 | 58 [-15 |55 |-25 |6 | 12 |61 | 2 |62 |22 |67 |-25 |60 |23 85| 2 |82 |25 |20 & 9| e |15 (63|10 |9 |7 |57 |7 | =935 |me|2n|ea| 3 |82]39 (00| |67 |18 60|20 |5 |28 8| |ar |7 |6
NIM 3 13| 3 |6| 6 |23 |2 17|43 4|6 2|2 |82 63|7 18] |61|1m]eE 4 (35 2a s |12 23|12 |2 |6|1oe| 1 |es |22 |63 20|es 12|43 30| |29 |6a|a |23] 12|14
msL | 33| 1 |34 |0 |27 | 44|13 |45 7 (S04 |5 3|7 0|z || 5 65|15 |63 4| e |8 |38 | ¢ |20fmof 5|72 |70|24|00] s (s 435 ]|a]az|7|4]|3m]8e (150
CSIRNML |26 | @i | 26 | &1 |35 |81 | 2 |85 |-12 |85 |-32|8s |95 | ma [-33 |81 | -8 [won |22 |8t |30 10| -0 |-29|81 25|87 a7 | 82 |17 | 84 |45 |132| =0 [103| 7 |101] -9 [116| 17 | 82 | -26 | B4 |20 | 83 [-38 |02 | 21 | 82 [ 17 | 187
sp G 9| s (21 |8|2¢| 19|35 |®| 15|43 |83 |6 2| 9 |es| 5 |22|3|ea|7 |57 |23 8 |k] 17| 0 |3 |20 |w07|13|67|10|es|-32|ee| o (43| 9 3313|3021 65| 4|27 0 148
UME | @ | 25| 9 |27 |18 |2 |12 |38 | 5 [40|45 46|18 35|95 |2: |9 |e7| 5 |2: 13|65 | 7 |9z | 6 |41 |17 84| 0 | W 28 |106)| 13 (86 [ 10|64 |31 85| o |42| 8 |30 |2 2|20 68| 4 |21 |17
BIM 19 105 | 19 (105 | 10 |06 | a7 (109 33 | 110 13 (112 10 |08 | 12 (o8| a7 |122| 23 (106 15 [121] 35 |118] 16 (106 20 |110] 45 [132| 28 | 107 | 28 |1oe 15 (122 38 |120] 3 (133 28 |10 20 (o7 | 16 |16 | & 121 25 [10s| 29 [179
SMu 4 |ea| 4 |64 5 |es|a2|mm)|s|71|2|75| 5683 |65|22]89]|8 |65|0 |ea|20|ca|1 |65|5 |72]30[w02|13]67) 1366|5122 23 |67 |- |10s| 13 | 73| 5 |67 | 1 [B6 |7 |88 |10 |6a | 14 |15
oMH |18 B2 |19 |62 | 28|64 |5 |E5| 5 |e3| 2573|2867 |26 63|t |88 |15 |63 | 23| 3 |2 | 22|63 8|0 7 [101|-10] 65|10 6s |38 1202387 41 |10z 10| 70 |8 |es |22 |63 |30 |86 (3] 61| 5 |15
INM 23 | B3 |23 [ga |14 |58 (e8| a7 |83 |17 o] 14 |e7 |16 |8 41 (10427 |4 ] 1 (03|20 | a3 |20 [6a |24 0040|115 a2 a5 |3 |es] 3 [133) 18 |10a]| 4 [102 31 |0 |23 e8| 19 |8 | 11 [103| 28 |63 | =2 |88
pDMOM | 2 | 33| 9 |40 |18 |42 |19 |49 | 5 [s0|45|85 )18 466|241 |9 |73| 5 |4 |a3|2| 7 [er 2|41 | & [s1|17 |88 0 |43| 0 |42z |vo]|a3|7a|0]|70]3|w0 g (43 (2| g 2071|3331 |15
MIKES | 0 |28 |0 |30|-9 32|28 (4014|425 (48|09 38| 7 31|18 |6a|a |30|4|es|w|61|3|30|1|43|26|a5]|9 34|58 |31 |25 |c7]|1m|65|23|ee]a |4 4 30 |a2|es| 5 |27 |3 |148
vsL sl | g || s ||| B|w|2]|w]5|=]3 2267|820 |es|an|sa|1 |25 |a]z0|as|[13]31]12]2:[6|mws|1 |6s|2|ez|ag|es|z|an]2s|an ERET IER =Y REN T
NPLI |12 (B4 12 |64 | 3 |es |20 |70 2 |71 |6 |75| 3 |68 |5 |65 |30 |89 |16 (65| 8 o8| 28 |a| o 65|13 |72 |38 [to2|21 |67 |20 |ee| 8 [121| 7 |@8 |30 |8 |1 (103|271 |12 |65 8 |62 17 |82 | 21 158
LNE £ (9|5 (20|14 24|23 (35| 5 |3 |1 4304|3092 23 |13 65| 1 | 23| 9 |e3| 1|57 |23 4|32 (&2 | 4 |27 |4 | 24|25 |t0s|0]64] 13|61 (28|83 3 |w| 5 2|0 | 237 62 4 [147
umts | -8 (17| 9 |1a7 |18 [1em | 19 10| 8 [1s0| -5 | 1528 |14 | iE [ar| o [1sa] 5 (17 [z |isa]| 7o [ess| a2 ez | e 1m0 17 |ier| o [148] 0 a7 [ 20 |1re | e ise| 8 |iss| a2 [es| o |11 o {1413 a7 |21 s8] 4 |17
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Table 6.5

Power Factor: 0,0 Lag

Link Between CCEM-K5 and EURAMET.EM-K5.1

Labj>| MIST |csmoam| NPL IEN INTI | VNIIM | NRC PSB PTB |INMETRO| CENAM | NIM MSL [cSIR-NML|  SP UME BIM sMu OMH INM | DMDM | MIKES | wsL NPLI LNE | UMTS
Labi |0y | Uy |0y |y |0y [ U | Dy | Us | 0y | s |0y | U0 | Uy |05 |05 [ g |y | 03 [0 | D |0y | Dy [ | 0y [0 | 0g | 0s | 05 | w0 [ | 0y | 05 [0 [0 |0y | Dy [ | Dy |0 | D5 {0 | 05 |0 | 3 |y | 05 |05 [y |y | 23 [0 | Dy | 05
NIST 3|3 s (17123 3 |33 4|33 1e| 2|14 12| 7 |63 4 12|66t |65 0|7 (3] -4 84|20 4 (25| 2 w3 4 |ee| 2|62 19| s ||| o |28 |2 |11 ]e3]| 4 |1a|8 155
CSIRONML| =2 | 18 | 5 | 17 6|32 2|3 |o s |9 |29 |92 6|8 |19 ]|e2|-n|se|s || 2[s]|a|an|ag|2a]4|zm|3|ms|s [66|3]|63]|1a|65|6|a]|=5|s0]m|2|6 629 |2m|[2]m
NPL 14 28|11 291832 14 (43| 7 |47 |25 |37 |25 |30 |65 |7 |30|27 |65 |5 [&1 |21 |31 18 |43|7 |s5| 3 32|15 |36 |13 |we|25 70|13 |67 |30 (8|0 |41t 3|0 36|22|6|7 335|157
IEN 0 (32|32 |3s[]s s |11 |an| 11|z | 4 |7 (38|03 |ee| |63 7 (3|4 |as]| 7 8|70 |mm]a (a7 [es|E]|s]|aala]|a|afaa]zm] e |m| 2 |aE]09|Es
INTI 7034 || a7 |a]7 |0 18 |45 18 |20 |11 | 73| 0 (40|20 |71 | 2 65|14 40|11 |so|o |sa|-0|a2|e |45|6 |tm|te |74 |72]|23 (2| 7 |54 2 46| 7 42|15 |73| 0 [42]12|150
VNIM 01| 24 | 4 | 26 [ 8 | 28|25 |27 |11 | 40|18 45 0|26 |7 |ee|18|26| 2 |es|-20|52 | 4 27| 7 |40]-18 8|28 30 |40|34|2|0s| 0 |es|1z(e6| 5 |a7 |25 |45 )14 3525|333 |67 48] 29 | =0 |15
NRC |11 11 [4]12] = (1925|3011 |3a|18]|a] 0 |2 7 |B3|as|1| 2 |81 |20|65|4|17| 7 34|88 |22 |m|m|12|ma| 0 [es5|42|62]5 64| 26|an]14 |28 25|25 5 |83|8 |20 30|
PSB 4 (g2 |7 B3| 2 |6e|-18|es| 4|70 |73|7 |e&|7 |&3 1635 |es |38z 3 |63 o |rol-|won]2|es |3 |6e| 5 [120| 7 |83 a7 |92 |10s|ae| 73| 7 |67 8|66 | & |28 |11 |64 | 23 |1es
PTB 7l a|1a]o |07 [3a|o|a|e]|2x]1E|16[11]6 o |61 |2 s |||z ]o [a|[0|z=]a ;|6 |wz|E|ea|e |e0]z|e|s o227 19|66 ]|0|15]2]|s
INMETRO |13 | B0 | -16 | &1 |11 (B2 |27 |66 |13 |68 | 20|71 | 2 |65 |2 |61 | | & | 20|81 22|81 | 6 |61 | = |ea|-20|00]|30) 63| 12|64 04(1ia| 2 |8 4lae| 3 |103| 27|70 |18 65 [ 27|64 | 5 |26 | 2062|2166
CENAM | @ (52| 6 [s5|11 (56| 5 61| 3 (63| 2 |ee|20 52|20 85|13 |82 2 |86 )22 @ B (5613|632 |ov|8 |57 |08 6|2 |81] 8 |s2|26|0e]| 5 |66|6 |en|5 (s3] a2 2 |67 ]m|i6s
NIM 73| o|e| s 2o 23| 7w |1e|4d0| 4|24 7|3 |63|a]|17|6 |61]|-16]58 G |35 |14 81|24 23| 6 |27 | B |104| 4 |65 8 |83 9 [e4| 21| 4010|2212 1 | 64|04 2026|125
msL |4 |32 7 (33| 2 |3 |M8|43| 4 [45| 1|07 [40|7 |34|0 70|41 |34]| 9 |es|[43|63]|3 |35 M| se |21 |37 3 | a0 |5 [oa| 7 |7t |5 (6o |12 |as | e |0 |7 |41 (8|3 4 |70 [0 ]38 ]2k |1sm
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Figure 1 CCEM-K5 and EURAMET.EM-K5.1
Deviation from CCEM-KCRYV and the expanded uncertainty (k=2)
for AC power measurements at 120 V, 5 A, PF 1,0
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Figure 2 CCEM-K5 and EURAMET.EM-K5.1:
Deviation from CCEM-KCRYV and the expanded uncertainty (k=2)
for AC power measurements at 120 V, 5 A, PF 0,5 Lead
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Figure 3 CCEM-K5 and EURAMET.EM-K5.1:
Deviation from CCEM-KCRYV and the expanded uncertainty (k=2)
for AC power measurements at 120 V, 5 A, PF 0,5 Lag
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Figure 4 CCEM-K5 and EURAMET.EM-K5.1:
Deviation from CCEM-KCRYV and the expanded uncertainty (k=2)
for AC power measurements at 120 V, 5 A, PF 0,0 Lead
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Link Between CCEM-K5 and EURAMET.EM-K5.1

Figure 5 CCEM-K5 and EURAMET.EM-K5.1:
Deviation from CCEM-KCRYV and the expanded uncertainty (k=2)
for AC power measurements at 120 V, 5 A, PF 0,0 Lag
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