CCT-K4, EUROMET.T-K4, EURAMET.T-K3.3, APMP.T-K4 and EURAMET.T-K3.5

Key comparison CCT-K4

Comparison of local realizations of aluminium freezing-point temperature

MEASURAND: Freezing-point temperature of Al fixed-point cells

NOMINAL TEMPERATURE: 660.323 °C

Ti-Tme difference of Al fixed-point temperature realized at laboratory i, T;,
relative to the master circulated cell (PTB/NIST Al 94-3) temperature T .

Cell designation of Al cell at laboratory i

uj combined standard uncertainty of laboratory i

u.=0.5mK standard uncertainty representing the stability of the circulated cells

Lab | Cell T -Thme u; ui?+uA??
/ mK / mK / mK
BNM-INM* Al 123 3.87 0.51 0.72
IMGC** Al Co3 4.62 0.50 0.71
KRISS Al 1.36 0.90 1.03
NIM All 3.49 0.90 1.03
NIST Al 94-2 4.63 0.19 0.54
NMi-VSL 93T267 -0.74 1.93 1.99
CSIRO-NML Al 98/2 5.55 0.44 0.67
NPL Al 89 1.37 0.98 1.10
NRC Al-6 4.18 0.50 0.71
NMIJ Al 97-1 1.83 0.61 0.79
PTB Al 97-2 2.87 0.55 0.75
VNIIM Al 2.12 0.71 0.87
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Key comparison EUROMET.T-K4
Comparison of local realizations of aluminium freezing-point temperature

MEASURAND: Freezing-point temperature of Al fixed-point cells
NOMINAL TEMPERATURE: 660.323 °C
Ti-Terms difference of Al fixed-point temperature realized at laboratory i, T, relative to the PTB result. PTB is the Pilot Laboratory

and is the only laboratory with measurements in the four loops organized in key comparison EUROMET.T-K4 - see
Section 5.2 of the EUROMET.T-K4 Final Report -

Uiabi expanded uncertainty (k =2) of T; - Tprg
Lab i Ti-Ters ULabi Lab i Ti-Ters Ulabi
/ mK / mK / mK / mK * LNE-INM was
DTI -1.45 5.65 BEV 0.45 4.31 named "BNM-INM" at
JV -1.42 4.69 NPL -0.89 2.81 the time of key
MKEH -5.60 4.04 SP 0.67 3.46 comparison CCT-K4
SMU 0.52 3.65 VMT/PFI 0.67 4.24
INM(RO) -6.63 3.77 VNIIM 0.86 2.86
UME -2.08 4.34 MIKES -2.34 4.55
DZM/FSB -5.26 12.62 EIM -14.82 5.99 + INRIM was named
CMI -1.30 4.49 INRIM** -3.21 4.62 IMGC" 2t the e of
GUM 1.58 3.88 IPQ -1.84 4.42 key comparison CCT-
LNE-INM* 1.92 3.54 CEM -1.53 7.49 K4
MIRS -3.20 3.64 NMi-VSL -0.47 4.63
METAS 3.42 3.04 PTB 0.00 3.36

Key comparison EURAMET.T-K3.3 (bilateral comparison between CEM and LACOMET carried out in 2009)
Comparison of local realizations of aluminium freezing-point temperature

MEASURAND: Freezing-point temperature of Al fixed-point cells
NOMINAL TEMPERATURE: 660.323 °C

T acomer - Tcem = 0.8 mK and U (T _acomeT - T cem) = 5.4 mK (see on page 14 of the EURAMET.T-K3.3 Final Report)

U is the expanded uncertainty considering a coverage factor k equal to 2.
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Key comparison APMP.T-K4
Comparison of local realizations of aluminium freezing-point temperature

MEASURAND: Freezing-point temperature of Al fixed-point cells
NOMINAL TEMPERATURE: 660.323 °C

Ti - Tkriss difference of Al fixed-point temperature realized at laboratory i, T;, relative to the KRISS result.
KRISS is the Pilot Laboratory and is the only laboratory with measurements in the two loops
organized in key comparison APMP.T-K4 (see page 4 of the APMP.T-K4 Final Report)

U Labi expanded uncertainty (k=2) of T, -T kriss
Labi Ti - Tkriss U Labi

/ mK / mK

KRISS 0.00 5.10
NMIJ 2.20 4.70
SCL 4.18 4.56
NMC, A*STAR 6.04 6.02
CMS -0.07 5.46
NIMT -0.43 8.28
NML-SIRIM -11.34 7.70
NPLI 5.83 5.12

Key comparison EURAMET.T-K3.5 (bilateral comparison between VSL and ROTH+CO.AG carried out in 2013)
Comparison of local realizations of aluminium freezing-point temperature

MEASURAND: Freezing-point temperature of Al fixed-point cells
NOMINAL TEMPERATURE: 660.323 °C

T rothico A - Tvst =4.69 mK and U (T roThsconc - Tvsl) = 4.81 mK (see on page 11 of the EURAMET.T-K3.5 Final Report)

U is the expanded uncertainty considering a coverage factor k equal to 2.
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CCT-K4, EUROMET.T-K4, EURAMET.T-K3.3, APMP.T-K4 and EURAMET.T-K3.5

Key comparison CCT-K4
Comparison of local realizations of aluminium freezing-point temperature

MEASURAND: Freezing-point temperature of Al fixed-point cells
NOMINAL TEMPERATURE: 660.323 °C

Key comparison reference value for the nominal temperature of Al fixed point:
the key comparison reference temperature, Ty, is the weighted average temperature calculated using the
sum (u iz +u cz) of the squared uncertainties to set the weights. It has zero uncertainty by definition.

The degree of equivalence of each laboratory with respect to the key comparison reference value is given by a pair of terms:
D, =(T; - Tr)and U;, its expanded uncertainty at a 95% level of confidence, both expressed in mK.

U, =[(2uo)? + U L 1Y%, where U, ; is the expanded uncertainty of laboratory i at a 95% level of confidence.

The degree of equivalence between two laboratories is given by a pair of terms: D; =D; -D; =T, - T; and Uy, its
expanded uncertainty at a 95% level of confidence (equations 1 to 3 of the CCT-K4 Final Report, pages 22 to 23), both expressed in mK.

Linking EUROMET.T-K4 results to those of CCT-K4

The reference value T gyg of key comparison EUROMET.T-K4 is computed as the simple mean of the EUROMET.T-K4 participants' results,
the EIM result being eliminated as an obvious outlier.

The expanded uncertainty (k = 2) is calculated from the uncertainties of the laboratories.

Teur = Tpre - (1.18 +/- 1.06) mK, (k =2)

The linkage of EUROMET.T-K4 results to those of CCT-K4 is explained in Section 5.4 of the EUROMET.T-K4 Final Report, and
is based on the results of common participants to both comparisons: INRIM, LNE-INM, NPL, PTB, VNIIM, and NMi-VSL.
Teuor=Tgr+ (1.65 +/-2.28) mK, (k =2)

This equation allows to deduce the degrees of equivalence of the EUROMET.T-K4 participants relative to the CCT-K4 key comparison
reference value, each composed of the offset D; and its expanded uncertainty U; (k = 2), expressed in mK.

The pair-wise degrees of equivalence inside key comparison EUROMET.T-K4 are composed of two terms D;; and its expanded
uncertainty U;; (k = 2), expressed in mK, computed as explained in Section 7 of the EUROMET.T-K4 Final Report.
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CCT-K4, EUROMET.T-K4, EURAMET.T-K3.3, APMP.T-K4 and EURAMET.T-K3.5

Linking EURAMET.T-K3.3 results to those of CCT-K4

The LACOMET result obtained in EURAMET.T-K3.3 is linked to the results of CCT-K4 using the participation of CEM in EUROMET.T-K4, whose
results are linked to those of CCT-K4, as described above.

Linking APMP.T-K4 results to those of CCT-K4

The participants' results obtained in APMP.T-K4 are linked to the results of CCT-K4 using the common participation of KRISS and NMIJ in both
key comparisons. The linkage process is explained in section 4.2 of the APMP.T-K4 Final Report, and leads to the computation of the degrees
of equivalence of participants in APMP.T-K4 relative to the CCT-K4 reference value.

Linking EURAMET.T-K3.5 results to those of CCT-K4

The ROTH+CO.AG result obtained in EURAMET.T-K3.5 is linked to the results of CCT-K4 using the participation of VSL in EUROMET.T-K4,
whose results are linked to those of CCT-K4, as described above.
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CCT-K4, EUROMET.T-K4, EURAMET.T-K3.3, APMP.T-K4 and EURAMET.T-K3.5

Comparison of local realizations of aluminium freezing-point temperature

MEASURAND:
NOMINAL TEMPERATURE:

Degrees of equivalence relative to the CCT-K4 key comparison reference value

Freezing-point temperature of Al fixed-point cells
660.323 °C

Labi D; U, Lab i D; U; Lab i D; U; Lab i D; U;

ﬂ /mK [/ mK ﬂ /mK /mK ﬂ /mK /mK ﬂ /mK /mK
BNM-INM 0.25 | 1.47 ||oTI 1.38 | 6.00 ||BEV 3.28 | 4.76 ||KRISS -3.13 | 6.39
IMGC 1.00 | 1.44 ||ov 1.41 | 5.10 JINPL 1.94 | 3.47 ||Nm1g -0.92 | 6.09
KRISS -2.26 | 2.13 | [MKEH 2,77 | 452 ||sP 3.50 | 4.00 ||scL 1.05 | 5.97
NIM -0.13 [ 3.49 ||smu 3.35 | 4.18 |{vMT/PFI 3.50 | 4.70 |INMC, A*STAR | 2.92 | 7.91
NIST 1.01 | 1.08 ||INM(RO) -3.80 | 4.27 |vNnim 3.69 | 350 |[cms -3.19 [ 11.42
NMi-VSL -4.35 | 4.16 |JuME 0.75 | 4.79 |[MIKES 0.49 | 4.98 |NIvVT -3.56 | 10.72
CSIRO-NML | 1.93 | 1.51 ||pzm/FSB -2.43 | 12.78 | [EIM -11.99] 6.33 J[NML-SIRIM -14.46| 9.31
NPL -2.25 | 2.39 [|cwmi 1.53 | 4.92 ||[INRIM** -0.38 [ 5.04 ||NPLI 2.70 | 6.20
NRC 0.56 | 1.46 ||GuM 4.41 | 437 |liPQ 0.99 | 4.86
NMIJ -1.79 | 1.60 |JLNE-INM* 4.75 | 4.08 ||CEM 1.30 | 7.75 ||ROTH+CO.AG | 7.44 | 6.97 |
PTB -0.75 | 1.54 ||VIRS -0.37 | 4.16 |INMi-vsSL 2.36 | 5.05
VNIIM -1.50 | 1.82 |[METAS 6.25 | 3.65 ||PTB 2.83 | 3.92

[LacomET | 21 | 9.7 |

* LNE-INM was named "BNM-INM" at the time of key comparison CCT-K4
** INRIM was named "IMGC" at the time of key comparison CCT-K4

Black: participants in CCT-K4

Green: participants in EUROMET.T-K4
Blue: participant in EURAMET.T-K3.3
Pink: participants in APMP.T-K4
Brown: participant in EURAMET.T-K3.5
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Key comparison CCT-K4 Freezing-point temperature of Al fixed-point cells 660.323 °C
Pair-wise degrees of equivalence inside CCT-K4

Labj —>
BNM-INM IMGC KRISS NIM NIST NMi-VSL
Lab i ﬂ Di Ui Dj Uj; Dj Uj Dj; Uj Dj; Uj Djj Uj Djj Uj
/ImK /mK]]/mK /mK]J/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK
BNM-INM 0.25 | 1.47 -0.75 | 312 ] 251 | 3.44 | 0.38 | 454 ]1-0.76 | 2.78 | 460 | 4.41
IMGC 1.00 | 1.44 0.75 | 3.12 326 | 277 | 1.13 | 415 ] -001| 1.48 | 5.35 | 4.99
KRISS -2.26 | 2.13 -251 | 3.44 | -3.26 | 2.77 -2.141 3.86 | -3.27 | 2.39 ] 2.09 | 5.13
NIM -0.13 | 3.49 -0.38 | 454 | -1.13 | 415 ]| 2.14 | 3.86 -1.14 | 3.90 | 4.23 | 5.98
NIST 1.01 | 1.08 076 | 278 | 0.01 | 148 | 3.27 | 239 | 1.14 | 3.90 5.36 | 4.78
NMi-VSL -4.35| 4.16 -460| 441 | -535| 499 ] -2.09| 513 | -423| 598 | -5.36 | 4.78
CSIRO-NML | 1.93 | 1.51 169 | 327 | 093 | 270 | 420 | 223 | 206 | 3.81 | 0.92 | 230 | 6.29 | 5.09
NPL -2.25 | 2.39 -250 | 1.86 | -3.25| 297 ] 001 | 3.22 | -2.13 | 445 | -3.26 | 2.62 | 2.10 | 4.31
NRC 0.56 | 1.46 031 | 3.12 ] -044]| 205 ] 282 | 278 | 0.69 | 415 ] -0.45| 149 | 491 | 4.99
NMIJ -1.79 | 1.60 -204 1 331 | -279]| 2751 048 | 229 | -1.66 | 3.84 | -2.80 | 2.36 | 257 | 5.11
PTB -0.75 | 1.54 -1.00| 299 | -1.75] 211 ) 152 | 235 ] -062| 3.88 | -1.76 | 1.57 | 3.61 | 4.67
VNIIM -1.50 | 1.82 -1.75]1 2.34 | -250| 3.30 ] 0.76 | 3.51 | -1.38| 4.67 | -251 | 298 | 285 | 4.54
CSIRO-NML NPL NRC NMI1J PTB VNIIM
Lab i ﬂ Di Ui Dj Uj Dj Uj Dj Uj Dj Uj Dj Uj Dj Uj
/ImK /mK]]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK
BNM-INM 0.25 | 1.47 -169| 327 | 250 | 186 | -0.31 | 312 ] 204 | 3.31 ] 1.00 | 299 ] 1.75 | 2.34
IMGC 1.00 | 1.44 -093| 270 | 325 | 297 ] 044 | 205 279 | 275 | 1.75 | 211 ] 250 | 3.30
KRISS -2.26 | 2.13 -420 | 223 | -001 | 3.22 | -282| 278 | -048 | 229 | -1.52 | 235 ] -0.76 | 3.51
NIM -0.13 | 3.49 -206 | 3.81 | 213 | 445 ]1-069| 415 ]| 1.66 | 3.84 | 0.62 | 3.88 | 1.38 | 4.67
NIST 1.01 | 1.08 092 230 | 326 | 262 | 045 | 149 ] 280 | 236 | 1.76 | 1.57 | 251 | 2.98
NMi-VSL -4.35| 4.16 -6.29 | 5.09 | -210| 431 ]-491| 499 | -257| 511 | -3.61 | 467 | -2.85| 4.54
CSIRO-NML | 193 | 1.51 419 | 356 | 1.38 | 271 | 3.72 | 220 | 2.68 | 2.26 | 3.44 | 3.45
NPL -2.25 | 2.39 -4.19 | 3.56 -281 | 298 | -047| 3.18 | -1.51 | 258 | -0.75 | 2.15
NRC 0.56 | 1.46 -1.38| 271 | 2.81 | 2.98 235 | 276 | 1.31 | 212 ] 2.06 | 3.30
NMIJ -1.79 ] 1.60 -3.72 | 220 | 047 | 3.18 | -2.35| 2.76 -1.04 | 2.32 | -0.29 | 3.49
PTB -0.75 | 1.54 -268 | 226 | 151 | 258 | -1.31| 212 ]| 1.04 | 2.32 0.76 | 2.95
VNIIM -1.50 | 1.82 -3.44 1 345 | 0.75 | 215 ] -2.06 | 3.30 | 0.29 | 3.49 | -0.76 | 2.95
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Key comparison EUROMET.T-K4  Freezing-point temperature of Al fixed-point cells 660.323 °C
Pair-wise degrees of equivalence inside EUROMET.T-K4

Labj —>
DTI JVv MKEH SMU INM(RO) UME DZM/FSB CMmI

Labi D; Uj Djj Ujj Djj Ujj Dj Ujj Dj Ujj Djj Ujj Dj Uj Dj Uj Dj Uj

ﬂ /mK /mK /ImK /mK]/mK /mK]J/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK
DTI 1.38 | 6.00 -0.03 | 718 | 415 | 6.78 ] -1.97| 656 | 518 | 6.62 | 0.63 | 6.97 | 3.81 | 13.74] -0.15 | 7.06
JV 1.41 | 5.10 0.03 | 7.18 418 | 6.00 | -194| 575 | 521 | 582 ]| 0.66 | 6.21 | 3.84 | 13.37] -0.12 | 6.31
MKEH 27| 152 -4.15| 6.78 | -4.18 | 6.00 -6.12 | 524 ]| 1.03 | 531 ]| -352| 574 ]| -0.34 | 13.16| -4.30 | 5.85
SMU 3.35 | 4.18 197 | 656 | 1.94 | 575 ] 6.12 | 5.24 715 | 503 | 260 | 5.47 | 5.78 | 13.05] 1.82 | 5.59
INM(RO) -3.80 | 4.27 -5.18 | 6.62 | -5.21| 582 ] -1.03| 531 ] -7.15| 5.03 -455| 555 | -1.37 | 13.08] -5.33 | 5.66
UME 0.75 | 4.79 -063 ) 697 ]| -066 | 6.21 | 352 | 574 | -260| 547 | 455 | 555 3.18 | 13.26] -0.78 | 6.06
DZM/FSB -2.43 | 12.78 1] -3.81 | 13.74| -3.84 | 13.37| 0.34 | 13.16] -5.78 | 13.05] 1.37 | 13.08] -3.18 | 13.26 -3.96 | 13.30
CMI 153 | 4.92 015 | 706 | 0.12 | 6.31 | 430 | 585 | -1.82| 559 | 533 | 566 | 0.78 | 6.06 | 3.96 | 13.30
GUM 441 | 4.37 303 | 669 ]| 3.00| 568 ] 7.18 | 5.16 | 1.06 | 487 ]| 821 | 519 | 3.66 | 562 | 6.84 | 13.11] 2.88 | 552
LNE-INM 475 | 4.08 337 | 650 334 | 574 | 752 | 483 | 1.40 | 545 | 855 | 445 ] 400 | 534 | 7.18 | 13.22| 3.22 | 5.10
MIRS -0.37 | 4.16 -1.75| 655 ] -1.78| 574 | 240 | 523 | -3.72| 494 | 343 | 501 | -1.12| 5.46 | 2.06 | 13.04] -1.90 | 5.58
METAS 6.25 | 3.65 487 | 624 | 484 | 538 | 9.02 | 483 | 290 | 451 ] 10.05| 460 | 550 | 5.08 | 868 | 12.89| 4.72 | 5.21
BEV 3.28 | 4.76 190 | 6.95] 187 | 6.19 ] 6.05 | 572 ]| -0.07| 545 | 7.08 | 552 | 253 | 593 | -9.56 | 13.25] 1.75 | 6.04
NPL 1.94 | 3.47 056 | 6.13 ] 053 | 525 | 471 | 469 | -141| 437 | 574 | 445 ] 119 | 495 | 437 | 12.84| 0.41 | 5.08
SP 3.50 | 4.00 212 | 645 ]| 209 | 562 | 6.27 | 510 ] 015 | 480 ]| 730 | 488 | 275 | 534 | 593 | 12.99] 1.97 | 5.46
VMT/PFI 3.50 | 4.70 212 | 691 ] 209 | 6.14 | 6.27 | 567 | 0.15 | 540 | 730 | 547 ]| 275 | 588 | 593 | 13.22| 1.97 | 5.99
VNIIM 3.69 | 3.50 231 | 615 | 228 | 527 | 6.46 | 472 ] 034 | 439 | 749 | 448 | 294 | 497 | 6.12 | 12.85] 2.16 | 5.10
MIKES 0.49 | 4.98 -089 | 710 ] -092| 636 | 3.26 | 590 | -286| 565 | 429 | 571 | -0.26 | 6.11 | 2.92 | 13.33] -1.04 | 6.22
EIM -11.99| 6.33 |]-13.37| 8.10 |-13.40| 7.46 | -9.22 | 7.07 |-15.34| 6.86 | -8.19 | 6.92 |-12.74| 7.25 | -9.56 | 13.89 |-13.52| 7.34
INRIM -0.38 | 5.04 -1.76 | 715 )] -1.79| 641 ] 239 | 595 | -3.73| 570 | 3.42 | 577 | -1.13 | 6.16 | 2.05 | 13.35] -1.91 | 6.27
IPQ 0.99 | 4.86 -0.39| 7.01 ] -042| 6.26 | 3.76 | 580 | -2.36 | 554 | 479 | 561 | 0.24 | 6.01 | 3.42 | 13.28] -0.54 | 6.12
CEM 1.30 | 7.75 -0.081 9.26 | -0.11| 870 | 407 | 837 | -205| 820 | 5.10 | 824 | 055 | 852 | 3.73 | 14.59] -0.23 | 8.60
NMi-VSL 2.36 | 5.05 098 | 7151 095 | 6.41 ] 513 | 596 | -099| 571 ] 6.16 | 578 | 1.61 | 6.17 | 4.79 | 13.35] 0.83 | 6.27
PTB 2.83 | 3.92 145 | 6.40 | 1.42 | 557 | 560 | 5.04 | -052| 474 | 6.63 | 482 | 2.08 | 528 | 5.26 | 12.97] 1.30 | 5.40
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Key comparison EUROMET.T-K4  Freezing-point temperature of Al fixed-point cells 660.323 °C
Pair-wise degrees of equivalence inside EUROMET.T-K4 (Continue)

Labj —>
GUM LNE-INM MIRS METAS BEV NPL SP VMT/PFI

Labi D; Uj Djj Ujj Djj Ujj Dj Ujj Dj Ujj Djj Ujj Dj Uj Dj Uj Dj Uj

ﬂ /mK /mK /ImK /mK]/mK /mK]J/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK
DTI 1.38 | 6.00 -3.03]| 6.69 | -337| 650 ] 1.75 | 655 | -487| 6.24 | -190| 6.95 ]| -056 | 6.13 | -2.12 | 6.45 ] -2.12 | 6.91
JV 1.41 | 5.10 -3.00| 568 | -334| 574 ]| 1.78 | 574 | -484| 538 | -1.87| 6.19 | -053 | 525 ] -2.09 | 562 | -2.09 | 6.14
MKEH -2.77 | 4.52 -7.18 | 5.16 | -7.52 | 483 | -240| 523 ]| -9.02| 483 | -6.05| 5.72 | -4.71 | 4.69 | -6.27 | 5.10 | -6.27 | 5.67
SMU 3.35 | 4.18 106 487 | 140]| 545 )1 372 | 494 ] 290] 451 | 007 | 545 | 141 | 437 ] 015 | 480 | 015 | 540
INM(RO) -3.80 | 4.27 -8.21 ] 5.19 | -855| 4.45 ] -3.43 | 5.01 |-10.05| 4.60 | -7.08 | 552 | -5.74| 445 | -7.30 | 4.88 | -7.30 | 5.47
UME 0.75 | 4.79 -3.66 | 562 | -400| 534 ]| 112 | 546 | -550| 5.08 | -253 | 593 | -1.19| 495 | -2.75| 534 | -2.75 | 5.88
DZM/FSB -2.43 | 12.78 1] -6.84 | 13.11] -7.18 | 13.22| -2.06 | 13.04 | -8.68 | 12.89] 9.56 | 13.25] -4.37 | 12.84| -5.93 | 12.99] -5.93 | 13.22
CMI 153 | 4.92 -2.88| 552 | -322| 510 ] 190 | 558 | -472| 521 | -1.75| 6.04 | -0.41| 5.08 | -1.97 | 5.46 | -1.97 | 5.99
GUM 441 | 4.37 -0.34 | 579 ) 478 | 510 | -1.84]| 469 | 113 | 560 | 247 | 455 ]| 091 | 497 | 091 | 555
LNE-INM 475 | 4.08 0.34 | 5.79 512 | 485 ] -150|1297]| 239 | 538 | 2.81 | 427 | 1.25 | 472 ]| 1.25 | 5.32
MIRS -0.37 | 4.16 -4.78 | 5.10 | -5.12 | 4.85 -6.62 | 450 | -365| 544 ]| -231| 435 ] -3.87| 479 | -3.87 | 539
METAS 6.25 | 3.65 1.84 | 469 ] 150 | 12.97] 6.62 | 4.50 297 | 506 | 431 | 386 | 2.75 | 435 | 2.75 | 5.00
BEV 3.28 | 4.76 -1.13 | 5.60 | -2.39| 538 | 3.65 | 5.44 | -2.97 | 5.06 134 | 493 ] -022| 532 ] 1.63 | 5.86
NPL 1.94 | 3.47 247 455 | -281| 427 ]| 231 | 435 ] -431| 3.86 | -1.34 | 4.93 -156 | 420 | 0.29 | 4.87
SP 3.50 | 4.00 -091| 497 | -1.25| 472 | 387 | 479 | -275| 435 ]| 0.22 | 5.32 | 156 | 4.20 1.85 | 5.26
VMT/PFI 3.50 | 4.70 -091 ]| 555 ]| -125| 532 ] 387 | 539 | -275]| 5.00 | -1.63| 5.86 | -0.29 | 4.87 | -1.85| 5.26
VNIIM 3.69 | 3.50 -0.72 | 458 | -1.06| 429 | 406 | 437 ]| -256 | 389 | 041 | 495 | 1.75 | 3.72 ] 0.19 | 422 ]| 0.19 | 4.89
MIKES 0.49 | 4.98 -392| 579 | -426| 557 ] 086 | 563 | -5.76 | 5.27 | -2.79 | 6.09 | -1.45| 5.14 | -3.01 | 552 | -3.01 | 6.04
EIM -11.99| 6.33 |]-16.40| 6.98 |-16.74| 6.80 |-11.62| 6.85 |-18.24| 6.55 |-15.27| 7.23 ]-13.93| 6.45 |-15.49| 6.76 |-15.49| 7.19
INRIM -0.38 | 5.04 -4.79 | 5.84 | -5.13| 563 | -0.01| 569 | -6.63| 533 | -3.66 | 6.14 | -2.32 | 5.20 | -3.88 | 557 | -3.88 | 6.09
IPQ 0.99 | 4.86 -3.42 | 568 | -3.76 | 546 | 1.36 | 552 | -526 | 515 | -229| 599 | -095| 5.02 | -251 | 541 | -251 | 5.94
CEM 1.30 | 7.75 -311] 830 | -345| 814 | 167 | 819 | -495| 794 | -1.98| 851 | -0.64 | 7.86 | -2.20 | 8.11 | -2.20 | 8.47
NMi-VSL 2.36 | 5.05 -205| 585 ] -239| 564 ]| 273 | 570 ]| -3.89| 534 | -092| 493 ]| 042 | 521 ]| -1.14 | 558 | -1.14 | 6.10
PTB 2.83 | 3.92 -158 ]| 491 ]| -192| 465 ] 3.20 | 472 | -3.42| 428 | -045| 526 | 0.89 | 4.12 | -0.67 | 458 | -0.67 | 5.20
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Key comparison EUROMET.T-K4  Freezing-point temperature of Al fixed-point cells 660.323 °C
Pair-wise degrees of equivalence inside EUROMET.T-K4 (Continue)
Labj —>
VNIIM MIKES EIM INRIM IPQ CEM NMi-VSL PTB

Labi D; Uj Djj Ujj Djj Ujj Dj Ujj Dj Ujj Djj Ujj Dj Uj Dj Uj Dj Uj

ﬂ /mK /mK /mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK
DTI 1.38 | 6.00 -2.31| 6.15 ]| 089 | 7.10 | 13.37| 810 | 1.76 | 7.15 ]| 0.39 | 7.01 | 0.08 | 9.26 | -0.98 | 7.15 | -1.45| 6.40
JV 1.41 | 5.10 -2.28 | 527 | 092 | 6.36 | 13.40| 746 | 1.79 | 6.41 | 042 | 6.26 | 0.11 | 8.70 | -0.95 | 6.41 | -1.42 | 557
MKEH 27| 152 -6.46 | 472 | -3.26 | 590 | 922 | 7.07 | -2.39| 595 | -3.76 | 5.80 | -4.07 | 8.37 | -5.13 | 5.96 | -5.60 | 5.04
SMU 3.35 | 4.18 -0.34 ] 439 | 286 | 565 | 15.34| 686 | 3.73 | 5.70 | 2.36 | 554 | 205 | 820 ] 099 | 571 ]| 0.52 | 4.74
INM(RO) -3.80 | 4.27 -749 )| 448 | -429| 5711 819 | 692 | -342| 577 | -479| 561 | -5.10| 8.24 | -6.16 | 5.78 | -6.63 | 4.82
UME 0.75 | 4.79 -294 | 497 | 0.26 | 6.11 | 12.74| 7.25 | 1.13 | 6.16 | -0.24 | 6.01 | -055| 852 | -1.61 | 6.17 | -2.08 | 5.28
DZM/FSB -2.43 | 12.78 ] -6.12 | 12.85| -2.92 | 13.33] 9.56 | 13.89| -2.05 | 13.35] -3.42 | 13.28] -3.73 | 14.59| -4.79 | 13.35| -5.26 | 12.97
CMI 153 | 4.92 -2.16 | 5.10 | 1.04 | 6.22 1 1352| 734 | 191 | 6.27 | 054 | 6.12 | 0.23 | 8.60 | -0.83 | 6.27 | -1.30 | 5.40
GUM 441 | 4.37 0.72 | 458 | 392 | 579 | 16.40| 6.98 | 479 | 584 ] 342 | 568 | 3.11 | 830 | 2.05 | 585 | 158 | 4.91
LNE-INM 4,75 | 4.08 1.06 | 429 | 426 | 557 | 16.74| 6.80 | 5.13 | 563 | 3.76 | 546 | 345 | 8.14 | 239 | 5.64 | 1.92 | 4.65
MIRS -0.37 | 4.16 -4.06 | 437 | -086| 563 |11.62| 685 ] 0.01 | 569 | -1.36 | 552 | -1.67 | 8.19 | -2.73 | 5.70 | -3.20 | 4.72
METAS 6.25 | 3.65 256 | 3.89 | 5.76 | 527 | 1824| 655 | 6.63 | 533 | 526 | 515 ] 495 | 794 | 3.89 | 534 | 3.42 | 4.28
BEV 3.28 | 4.76 -0.41| 495 | 279 | 6.09 | 15.27| 7.23 | 3.66 | 6.14 | 229 [ 599 | 1.98 | 851 ] 092 | 493 | 0.45 | 5.26
NPL 1.94 | 3.47 -1.75| 3.72 | 145 | 514 | 13.93| 645 ] 232 | 520 | 095 | 502 | 0.64 | 7.86 | -0.42 | 521 | -0.89 | 4.12
SP 3.50 | 4.00 -0.19 | 422 ) 3.01 | 552 11549 6.76 | 3.88 | 557 | 251 | 541 | 220 | 811 | 1.14 | 558 | 0.67 | 4.58
VMT/PFI 3.50 | 4.70 -0.19| 489 | 3.01 | 6.04 | 15.49| 719 | 3.88 | 6.09 | 251 | 594 | 220 | 8.47 | 1.14 | 6.10 | 0.67 | 5.20
VNIIM 3.69 | 3.50 3.20 | 5.16 | 1568 6.47 | 407 | 522 | 270 | 5.04 | 239 | 787 | 1.33 | 523 | 0.86 | 4.15
MIKES 0.49 | 4.98 -3.20 | 5.16 1248 7.38 | 0.87 | 6.31 | -050| 6.17 | -0.81 | 8.63 | -1.87 | 6.32 | -2.34 | 5.46
EIM -11.99| 6.33 -15.68| 6.47 |-12.48| 7.38 -11.61| 7.42 |-12.98| 7.29 |-13.64| 9.47 |-14.35| 7.43 |-14.82| 5.90
INRIM -0.38 | 5.04 -4.07 | 522 | -0.87 | 6.31 | 11.61| 7.42 -1.37 | 6.22 | -1.68 | 8.67 | -2.74 | 6.37 | -3.21 | 5.52
IPQ 0.99 | 4.86 -2.70| 5.04 | 050 | 6.17 | 12.98| 7.29 | 1.37 | 6.22 -0.31 | 856 | -1.37 | 6.22 | -1.84 | 5.35
CEM 130 | 7.75 -2.39| 7.87 | 0.81 | 8.63 | 13.64| 947 | 1.68 | 867 | 0.31 | 8.56 -1.06 | 8.67 | -1.53 | 8.07
NMi-VSL 2.36 | 5.05 -1.33| 523 | 187 | 6.32 | 1435| 743 | 2.74 | 6.37 | 1.37 | 6.22 | 1.06 | 8.67 -0.47 | 5.52
PTB 2.83 | 3.92 -086 | 415 | 234 | 546 |14.82| 590 | 3.21 | 552 | 184 | 535 ]| 153 | 8.07 | 047 | 552
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CCT-K4, EUROMET.T-K4, EURAMET.T-K3.3 & K3.5, and APMP.T-K4
Freezing-point temperature of Al fixed-point cells - Nominal temperature: 660.323 °C
Degrees of equivalence: [D; and U; (expanded uncertainty at 95% confidence level)]
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* LNE-INM was named "BNM-INM" at the time of key comparison CCT-K4 Red diamonds: participants in CCT-K4
** INRIM was named "IMGC" at the time of key comparison CCT-K4 Green triangles: participants in EUROMET.T-K4

Blue and brown circles: participants in EURAMET.T-K3.3 and K3.5, respectively
Pink squares: participant in APMP.T-K4

The BIPM key comparison database, July 2014 11/20



CCT-K4 and EUROMET.T-K4

Key comparison CCT-K4
Comparison of local realizations of silver freezing-point temperature

MEASURAND: Freezing-point temperature of Ag fixed-point cells

NOMINAL TEMPERATURE: 961.78 °C

Ti - Thie difference of Ag fixed-point temperature realized at laboratory i, T;,
relative to the master circulated cell (PTB Ag 6) temperature T .

Cell designation of Ag cell at laboratory i

uj combined standard uncertainty of laboratory i

u.=0.2mK standard uncertainty representing the stability of the circulated cells

Lab i Cell Ti-Tme u; (u,?+uA""
/ mK / mK / mK
BNM-INM Ag 105 -3.96 1.52 1.53
IMGC Ag JM2 -0.42 1.17 1.18
KRISS Ag -0.53 1.29 1.30
NIM Ag 9402 -4.30 1.56 1.57
NIST Ag 92-1 -0.11 0.43 0.48
NMi-VSL 927199 -8.39 1.93 1.94
CSIRO-NML Ag -14.3 6.42 6.42
NPL Ag 8/97 -5.16 1.79 1.80
NRC Ag-6 -0.04 2.45 2.46
NMIJ Ag 98-1 -4.01 1.58 1.60
PTB Ag 6 0 0.71 0.73
VNIIM Ag -3.43 1.08 1.10
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Key comparison EUROMET.T-K4
Comparison of local realizations of silver freezing-point temperature

MEASURAND:

NOMINAL TEMPERATURE:

Ti-Trpy

uLabi

difference of Ag fixed-point temperature realized at laboratory i, T;, relative to the "Thermometer PTB Value, T p,", as

Freezing-point temperature of Ag fixed-point cells

961.78 °C

explained in Sections 6.3 and 6.4 of the EUROMET.T-K4 Final Report

expanded uncertainty (k =2) of T; - T 1py

Lab i Trpy Uiabi

/ mK / mK

EIM 6.31 10.22
INRIM** -0.62 8.57
IPQ 2.08 10.70
CEM 0.67 13.62
NMi-VSL -0.70 8.67
PTB -2.27 9.95

Labi Ti - Trpy Ulabi
/ mK / mK

CMI -7.99 7.03
GUM -2.72 6.34
LNE-INM* 5.90 8.57
MIRS -1.35 8.20
METAS -5.45 7.97
BEV -4.48 757
SMU -2.55 12.97
NPL -2.34 13.37
SP -2.80 14.00
VMT/PFI 7.17 14.11
VNIIM 6.47 13.64
MIKES 2.57 10.69

* LNE-INM was named "BNM-INM" at the time of key comparison CCT-K4
** INRIM was named "IMGC" at the time of key comparison CCT-K4
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CCT-K4 and EUROMET.T-K4

Key comparison CCT-K4
Comparison of local realizations of silver freezing-point temperature

MEASURAND: Freezing-point temperature of Ag fixed-point cells
NOMINAL TEMPERATURE: 961.78 °C

Key comparison reference value for the nominal temperature of Ag fixed point:
the key comparison reference temperature, Ty, is the weighted average temperature calculated using the
sum (u iz +u cz) of the squared uncertainties to set the weights. It has zero uncertainty by definition.

The degree of equivalence of each laboratory with respect to the key comparison reference value is given by a pair of terms:
D, =(T; - Tr)and U;, its expanded uncertainty at a 95% level of confidence, both expressed in mK.

U, =[(2uo)? + U L 1Y%, where U, ; is the expanded uncertainty of laboratory i at a 95% level of confidence.
The degree of equivalence between two laboratories is given by a pair of terms: D; =D; -D; =T, - T; and Uy, its
expanded uncertainty at a 95% level of confidence (equations 1 to 3 of the CCT-K4 Final Report, pages 22 to 23), both expressed in mK.

Linking EUROMET.T-K4 results to those of CCT-K4

The reference value T gyg of key comparison EUROMET.T-K4 is computed as the simple mean of the EUROMET.T-K4 participants' results.

The expanded uncertainty (k = 2) is calculated from the uncertainties of the laboratories.

Teur = Topy - (0.52 +/- 1.30) mK, (k = 2)

The linkage of EUROMET.T-K4 results to those of CCT-K4 is explained in Section 6.6 of the EUROMET.T-K4 Final Report, and

is based on the results of common participants to both comparisons: INRIM, LNE-INM, NPL, PTB, VNIIM, and NMi-VSL.
Teor=Tr-(3.48 +/- 4.16) mK, (k =2)

This equation allows to deduce the degrees of equivalence of the EUROMET.T-K4 participants relative to the CCT-K4 key comparison
reference value, each composed of the offset D; and its expanded uncertainty U; (k =2), expressed in mK.

The pair-wise degrees of equivalence inside key comparison EUROMET.T-K4 are composed of two terms D;; and its expanded
uncertainty U;; (k = 2), expressed in mK, computed as explained in Section 7 of the EUROMET.T-K4 Final Report.
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CCT-K4 and EUROMET.T-K4

Comparison of local realizations of silver freezing-point temperature

MEASURAND:

NOMINAL TEMPERATURE:

Degrees of equivalence relative to the CCT-K4 key comparison reference value

Freezing-point temperature of Ag fixed-point cells
961.78 °C

Labi D; U, Lab i D; U; Lab i D; U,
ﬂ /ImK /mK ﬂ /ImK /mK ﬂ /ImK [/ mK

BNM-INM -2.69 | 3.13 | ICMI -11.35| 8.07 ||EIM 2.95 | 10.96

IMGC 0.85 | 2.58 ||GUM -6.08 | 7.47 | |INRIM** -3.98 | 9.44

KRISS 0.74 | 2.69 ||LNE-INM* 254 | 9.44 |1IPQ -1.28 | 11.41

NIM -3.03 | 6.18 | |[MIRS -4.71 | 9.11 ||CEM -2.69 | 14.18

NIST 1.16 | 1.01 | METAS -8.81 | 8.89 | NMi-VSL -4.06 | 9.53

NMi-VSL -7.12 | 4.15 ||BEV -7.84 | 8.54 ||PTB -5.63 | 10.70

CSIRO-NML |-13.03| 12.89 | |[SMU -5.91 | 13.55

NPL -3.89 | 3.97 |INPL -5.70 | 13.94

NRC 1.23 | 4.95 ||SP -6.16 | 14.55

NMIJ -2.74 | 3.29 | |VMT/PFI 3.81 | 14.65

PTB 1.27 | 1.50 | JVNIIM 3.11 | 14.20

VNIIM -2.16 | 2.40 | [MIKES -0.79 | 11.40

* LNE-INM was named "BNM-INM" at the time of key comparison CCT-K4
** INRIM was named "IMGC" at the time of key comparison CCT-K4

Black: participants in CCT-K4
Green: participants in EUROMET.T-K4
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Key comparison CCT-K4 Freezing-point temperature of Ag fixed-point cells 961.78 °C
Pair-wise degrees of equivalence inside CCT-K4
Labj —>
BNM-INM IMGC KRISS NIM NIST NMi-VSL
Lab i ﬂ Di Ui Dj Uj; Dj Uj Dj; Uj Dj; Uj Djj Uj Djj Uj
/mK [/ mK /mK /mK]/mK /mK]/mK /mK]/mK /mK|/mK /mK]/mK /mK
BNM-INM -2.69 | 3.13 -3.54 | 422 ] -344| 407 ] 034 | 7.00 | -3.85| 3.36 | 443 | 5.19
IMGC 0.85 | 2.58 3.54 | 4.22 0.10 | 3.71 ] 3.88 | 6.80 | -0.31 | 2.60 | 7.97 | 5.02
KRISS 0.74 | 2.69 3.44 | 407 ] -0.10| 3.71 3.78 | 663 ]-041| 270 | 7.87 | 4.89
NIM -3.03 | 6.18 -0.34 | 7.00 | -3.88 | 6.80 | -3.78 | 6.63 -419 | 6.31 | 4.09 | 7.51
NIST 1.16 | 1.01 385 336 ] 031 | 260] 041 | 270 | 419 | 6.31 8.28 | 4.33
NMi-VSL -7.12 | 4.15 -4.43 | 519 | -7.97 | 502 | -7.87 | 489 | -4.09| 7.51 | -8.28 | 4.33
CSIRO-NML ]-13.03| 12.89]1-10.35| 13.30]-13.89| 13.19]-13.79| 13.11]-10.01| 14.29]-14.20| 12.94] -5.92 | 13.57
NPL -3.89 | 3.97 -1.20| 3.77 | -4.74| 353 | -464 | 334 ] -086]| 6.61 | -5.05| 2.43 | 3.23 | 4.65
NRC 1.23 | 4.95 392 598 ] 039 | 558] 049 | 563 | 426 | 8.01 | 0.07 [ 496 | 835 | 6.57
NMIJ -2.74 | 3.29 -0.05| 465 | -359| 435 ]-3.49| 407 | 029 | 7.01 | -390 | 3.52 | 4.38 | 5.39
PTB 1.27 | 1.50 396 | 3471 042 | 3.05] 053 | 283 | 430 | 6.36 | 0.11 | 1.66 | 8.39 | 441
VNIIM -2.16 | 2.40 053 | 394 ]-301| 371 ]-291| 353 | 0.87 | 6.71 | -3.32 | 269 | 496 | 4.79
CSIRO-NML NPL NRC NMIJ PTB VNIIM
Labi D; U, Djj Ujj Djj Ujj Djj Ujj Djj Ujj Djj Ujj Djj Ujj
ﬂ /mK /mK /ImK /mK]/mK /mK]/mK /mK]/mK /mK|/mK /mK]/mK /mK
BNM-INM -2.69 | 3.13 10.35| 13.30| 1.20 | 3.77 | -3.92 | 598 | 0.05 | 465 | -3.96 | 3.47 | -0.53 | 3.94
IMGC 0.85 | 2.58 13.89| 13.19| 474 | 353 ] -0.39| 558 | 359 | 435 ] -042| 3.05 | 3.01 | 3.71
KRISS 0.74 | 2.69 13.79| 13.11| 464 | 3.34 | -0.49| 563 | 3.49 | 407 | -053 | 2.83 | 2.91 | 3.53
NIM -3.03 | 6.18 10.01| 1429 0.86 | 6.61 | -4.26 | 8.01 | -0.29| 7.01 | -4.30 | 6.36 | -0.87 | 6.71
NIST 1.16 | 1.01 14.20| 12.94| 5.05 | 243 | -0.07 | 496 | 3.90 | 3.52 | -0.11 | 1.66 | 3.32 | 2.69
NMi-VSL -7.12 | 4.15 592 | 13.57] -3.23 | 465 | -8.35| 6.57 | -4.38| 539 | -8.39 | 441 ] -496 | 4.79
CSIRO-NML |-13.03| 12.89 -9.15 | 13.20]-14.27] 13.86 ]-10.30| 13.30 | -14.31| 12.97 | -10.88| 13.14
NPL -3.89 | 3.97 9.15 | 13.20 -5.12 | 551 | -1.15| 403 | -5.16 [ 258 | -1.73 | 3.19
NRC 1.23 | 4.95 1427|1386 5.12 | 551 3.97 | 6.06 | -0.04 | 521 ] 3.39 | 5.63
NMIJ -2.74 | 3.29 10.30| 13.30| 1.15 | 4.03 | -3.97 | 6.06 -4.01| 3.62 | -0.58 | 4.19
PTB 1.27 | 1.50 || 14.31]12.97] 5.16 | 258 | 0.04 | 5.21 | 401 | 3.62 3.43 | 2.82
VNIIM -2.16 | 2.40 || 10.88] 13.14] 1.73 | 3.19 ] -3.39| 563 | 058 | 4.19 | -3.43 | 2.82
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Key comparison EUROMET.T-K4  Freezing-point temperature of Ag fixed-point cells 961.78 °C
Pair-wise degrees of equivalence inside EUROMET.T-K4
Labj —>
CMI GUM LNE-INM MIRS METAS BEV SMU NPL

Labi D; Uj Djj Ujj Djj Ujj Dj Ujj Dj Ujj Djj Ujj Dj Uj Dj Uj Dj Uj

ﬂ /mK /mK /mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK
CMI -11.35| 8.07 -5.27 | 9.29 |-13.89]| 10.93] -6.64 | 10.65] -2.54 | 10.47| -3.51 | 10.17 | -5.44 | 14.63] -5.65 | 15.00
GUM -6.08 | 7.47 5.27 | 9.29 -8.62 1 10.50| -1.37 | 10.21] 2.73 | 10.02] 1.76 | 9.71 | -0.17 | 14.32| -0.38 | 14.69
LNE-INM 254 | 9.44 1] 13.89| 10.93] 8.62 | 10.50 7.25 111,721 11.35| 11.56 | 10.38 | 11.29| 8.45 | 15.43| 8.24 | 15.78
MIRS 4711 9.11 6.64 | 10.65] 1.37 | 10.21] -7.25 | 11.72 410 | 11.29] 3.13 | 11.01| 1.20 | 15.23| 0.99 | 15.58
METAS -8.81 | 8.89 2.54 |110.47] -2.73 | 10.02]-11.35| 11.56 | -4.10 | 11.29 -0.97 | 10.84| -2.90 | 15.11] -3.11 | 15.46
BEV -7.84 | 8.54 351 ]10.17] -1.76 | 9.71 |-10.38] 11.29] -3.13 | 11.01] 0.97 | 10.84 -1.93 1 1490] -2.14 | 15.26
SMU -5.91 | 13.55 544 11463 0.17 | 14.32] -8.45 | 15.43] -1.20 | 15.23| 2.90 | 15.11| 1.93 | 14.90 -0.21 | 18.54
NPL -5.70 | 13.94 ] 5.65 | 15.00| 0.38 | 14.69| -8.24 | 15.78] -0.99 | 1558 3.11 | 15.46| 2.14 | 15.26] 0.21 | 18.54
SP -6.16 | 14.55]| 5.19 | 15.56] -0.08 | 15.36] -8.70 | 16.41] -1.45| 16.22| 2.65 | 16.00] 1.68 | 15.81] -0.25 | 18.99] -0.46 | 19.35
VMT/PFI 3.81 | 14.65]] 15.16 | 15.66] 9.89 | 14.93| 1.27 | 13.58| 8.52 | 12.98| 12.62 | 11.56| 11.65| 12.98] 9.72 | 18.72| 9.51 | 15.83
VNIIM 3.11 | 14.20]] 14.46 | 15.24] 9.19 | 1493] 057 | 16.00| 7.82 | 15.81] 11.92 | 15.69] 10.95 | 15.49] 9.02 | 18.73| 8.81 | 19.02
MIKES -0.79 1 11.40]| 1056 | 12.66] 5.29 | 12.29] -3.33 | 13.58] 3.92 | 13.35] 8.02 | 13.20] 7.05 | 12.97] 5.12 | 16.70] 4.91 | 17.02
EIM 2.95 | 10.96]] 14.30| 12.27] 9.03 | 11.89] 0.41 | 13.21| 7.66 | 12.98] 11.76 | 12.83] 10.79 | 1259 2.43 | 16.41| 8.65 | 16.73
INRIM -3.98 | 9.44 7.37 | 10.93] 2.10 | 10.50| -6.52 | 11.98] 0.73 | 11.72] 4.83 | 11.56] 3.86 | 11.29| 1.93 | 15.43] 1.72 | 15.78
IPQ -1.28 |1 11.41]| 10.07| 12.67] 4.80 | 12.30] -3.82 | 13.58 ] 3.43 | 13.36| 7.53 | 13.21] 6.56 | 12.98] 4.63 | 16.71] 4.42 | 17.03
CEM -2.69 | 14.18 ] 8.66 | 15.22| 3.39 | 14.91] -5.23 | 15.99| 2.02 | 15.80] 6.12 | 15.67] 5.15 | 15.48| 3.22 | 18.72| 3.01 | 19.00
NMi-VSL -4.06 | 9.53 7.29 1 11.01] 2.02 | 10.58] -6.60 | 12.05] 0.65 | 11.79]| 4.75 | 11.63| 3.78 | 11.36| 1.85 | 15.49| 1.64 | 15.83
PTB -5.63 | 10.70 || 5.72 | 12.04| 0.45 | 11.65] -8.17 | 13.00] -0.92 | 12.76] 3.18 | 12.61] 2.21 | 12.36] 0.28 | 16.24| 0.07 | 16.56
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Key comparison EUROMET.T-K4  Freezing-point temperature of Ag fixed-point cells 961.78 °C
Pair-wise degrees of equivalence inside EUROMET.T-K4
Labj —>
SP VMT/PFI VNIIM MIKES EIM INRIM IPQ CEM

Labi D; Uj Djj Ujj Djj Ujj Dj Ujj Dj Ujj Djj Ujj Dj Uj Dj Uj Dj Uj

ﬂ /mK /mK /mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK]/mK /mK
CMI -11.35| 8.07 -5.19 | 15.56 | -15.16| 15.66 | -14.46| 15.24 ]| -10.56| 12.66 | -14.30| 12.27 | -7.37 | 10.93]-10.07| 12.67 | -8.66 | 15.22
GUM -6.08 | 7.47 0.08 | 15.36] -9.89 | 14.93] -9.19 | 14.93| -5.29 | 12.29] -9.03 | 11.89] -2.10 | 10.50] -4.80 | 12.30 | -3.39 | 14.91
LNE-INM 254 | 9.44 8.70 | 16.41] -1.27 | 13.58] -0.57 | 16.00| 3.33 | 13.58] -0.41 | 13.21] 6.52 | 11.98] 3.82 | 13.58| 5.23 | 15.99
MIRS -4.71 1 9.11 1.45 | 16.22| -8.52 1 12,98 -7.82 | 15.81] -3.92 | 13.35] -7.66 | 12.98] -0.73 | 11.72] -3.43 | 13.36] -2.02 | 15.80
METAS -8.81 | 8.89 -2.65 | 16.00]-12.62| 11.56 ]-11.92| 15.69] -8.02 | 13.20|-11.76| 12.83] -4.83 | 11.56 | -7.53 | 13.21] -6.12 | 15.67
BEV -7.84 | 8.54 -1.68 | 15.81|-11.65| 12.98]-10.95| 15.49| -7.05 | 12.97]-10.79( 12.59] -3.86 | 11.29] -6.56 | 12.98 ] -5.15 | 15.48
SMU -5.91 | 1355 0.25 | 18.99] -9.72 | 18.72] -9.02 | 18.73] -5.12 | 16.70| -2.43 | 16.41] -1.93 | 15.43 ] -4.63 | 16.71] -3.22 | 18.72
NPL -5.70 | 13.94 ] 0.46 | 19.35| -9.51 | 15.83] -8.81 | 19.02| -4.91 | 17.02] -8.65 | 16.73] -1.72 | 15.78| -4.42 | 17.03| -3.01 | 19.00
SP -6.16 | 14.55 -9.97 1 17.07] -9.27 | 19.46| -5.37 | 17.52] -9.11 | 17.24| -2.18 | 16.31| -4.88 | 17.52| -3.47 | 19.45
VMT/PFI 3.81 | 14.65]|] 9.97 | 17.07 0.70 | 19.54| 4.60 | 27.95| 7.29 | 17.33| 7.79 | 16.41] 5.09 | 17.61| 6.50 | 19.53
VNIIM 3.11 | 14.20]]| 9.27 | 19.46] -0.70 | 19.54 3.90 | 17.23] 0.16 | 16.95] 7.09 | 16.00| 4.39 | 17.24| 5.80 | 19.19
MIKES -0.79 | 11.40|| 5.37 | 17.52| -4.60 | 27.95] -3.90 | 17.23 -3.74 [ 14.68] 3.19 | 13.58] 0.49 | 15.01| 1.90 | 17.22
EIM 2.95 | 1096]| 9.11 | 17.24] -7.29 | 17.33] -0.16 | 16.95| 3.74 | 14.68 6.93 | 13.21] 4.23 | 14.68] 6.43 | 16.93
INRIM -3.98 | 9.44 2.18 | 16.31] -7.79 | 16.41] -7.09 | 16.00] -3.19 | 13.58 ] -6.93 | 13.21 -2.70 | 13.58| -0.50 | 15.99
IPQ -1.28 | 11.41 488 | 17.52| -5.09 | 17.61| -4.39 | 17.24] -0.49 | 15.01] -4.23 | 14.68] 2.70 | 13.58 2.20 | 17.22
CEM -2.69 | 14.18 || 3.47 | 19.45] -6.50 | 19.53| -5.80 | 19.19] -1.90 | 17.22] -6.43 | 16.93| 0.50 | 15.99| -2.20 | 17.22
NMi-VSL -4.06 | 9.53 2.10 | 16.36] -7.87 | 16.46] -7.17 | 16.06 | -3.27 | 13.64| -7.01 | 13.28] -0.08 | 12.05| -2.78 | 13.65| -1.37 | 16.04
PTB -5.63 | 10.70 ] 0.53 | 17.07| -9.44 | 17.16| -8.74 | 16.78| -4.84 | 14.48] -8.58 | 14.14] -1.65 | 13.00| -4.35 | 14.49| -2.94 | 16.77
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Key comparison EUROMET.T-K4

Freezing-point temperature of Ag fixed-point cells

Pair-wise degrees of equivalence inside EUROMET.T-K4

Labj —>
NMi-VSL PTB

Lab i D; Ui Dj Uj; Dj Uj

ﬂ /mK /mK /mK /mK]/mK /mK
CMI -11.35] 8.07 -7.29111.01] -5.72 | 12.04
GUM -6.08 | 7.47 -2.02 1 10.58] -0.45 | 11.65
LNE-INM 254 |1 9.44 6.60 | 12.05] 8.17 | 13.00
MIRS -4.71 ] 9.11 -0.65 ] 11.79] 0.92 | 12.76
METAS -8.81 | 8.89 -4.75111.63] -3.18 | 12.61
BEV -7.84 | 8.54 -3.78 1 11.36] -2.21 | 12.36
SMU -5.91 )1 1355]] -1.85| 15.49] -0.28 | 16.24
NPL -5.70 1 13.94]] -1.64 | 15.83] -0.07 | 16.56
SP -6.16 | 14.55 -2.10 1 16.36] -0.53 | 17.07
VMT/PFI 3.81 | 14.65 7.87 | 1646 9.44 | 17.16
VNIIM 3.11 | 14.20 7.17 |1 16.06] 8.74 | 16.78
MIKES -0.79 | 11.40 3.27 | 13.64 ] 4.84 | 14.48
EIM 2.95 | 10.96 7.01 | 13.28] 858 | 14.14
INRIM -3.98 | 9.44 0.08 | 12.05] 1.65 | 13.00
IPQ -1.28 | 11.41 2.78 |1 13.65] 4.35 | 14.49
CEM -2.69 | 14.18 1.37 | 16.04] 2.94 | 16.77
NMi-VSL -4.06 | 9.53 1.57 | 13.06
PTB -5.63 1 10.70 ]| -1.57 | 13.06
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CCT-K4 and EUROMET.T-K4 Freezing-point temperature of Ag fixed-point cells
Nominal temperature: 961.78 °C
Degrees of equivalence: [D; and U; (expanded uncertainty at 95% confidence level)]
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* LNE-INM was named "BNM-INM" at the time of key comparison CCT-K4 Red diamonds: participants in CCT-K4
** INRIM was named "IMGC" at the time of key comparison CCT-K4 Green triangles: participants in EUROMET.T-K4
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