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One page summary

Four GEC high-stability vacuum Tungsten-strip lamps were used as transfer standards for radiance
temperature measurements at specific currents corresponding to nominal temperatures T,,m. TO shorten
the measurement time significantly the set of transfer standards was split in two sets of two lamps for
simultaneous comparisons in two loops. The pilot of each loop measured on both lamp sets in order to
establish a linkage mechanism between both loops. The established link & (T,om) is described in detail in
the CCT-K5 final report. Using this link the four key comparison reference values, Tr (K, Thom), Were
calculated at each nominal temperature T, that is, one value for each individual lamp k, with k 7
{C564, C681} or k i {C860, C864} for loop 1 and loop 2, respectively.

The key comparison reference value Ty (K, Thom) is calculated for each nominal temperature T, On the
basis of the median of measured radiance temperatures T; (k, Tnom). FOr each participant i, either from
loop 1 or loop 2, the difference from the key comparison reference value is calculated for each lamp k in
the loop. As a result two differences are calculated, D; (C564, Tyom) = T; (C564, Thom) - Tr (C564, Thom)
and D; (C681, Thom) = T; (C681, Thom) - Tr (C681, T,om) for loop 1 and similarly for loop 2. For each
difference the associated uncertainty U; U U; (D; (K, Tnom)) iS calculated based on the sum of squares of
Ui (Ti (k, Tnom)) and Ui (TR (k, Tnom))-

Consequently four different combinations determine the difference between two participants. For
participants in the same loop this condenses to the average of two differences. Again, for loop 1
Djj (loop 1, Thom) = ¥4 Dj; (C564, Thom) + ¥ Dji (C564, Thom) + ¥4 Dj; (C681, Thom) + ¥ Dji (C681, Thom).
=% D;;(C564, Tnom) + ¥2 D;; (C681, Trom),
where Dii (k, Tnom) = Di (k, Tnom) - Di (k, Tnom)-

The degree of equivalence of each temperature T; with respect to the key comparison reference value is
given by a pair of terms: the average difference D; = S Di(k, Tnom) / S 1 and associated uncertainty U, its
expanded uncertainty at 95 % confidence, both expressed in K. The uncertainty U; includes the
uncertainties in the original laboratory calibrations, the standard deviation of the average difference, the
key comparison reference values and, when applicable, the link between the loops.

For the difference between two inter-loop participants the four different combinations cannot be
condensed and even an additional term arises describing the difference & (T,om) between the two loops,
that is Dj (inter-loop, Them) = D; (loop i, Thom) - Dj (Ioop j, Thom) O I (Tnom), Where the ° sign relates to
either adding or subtracting the differences between the loops depending on whether participant j is in
loop 1 or loop 2. In this latter case the uncertainties will be larger as they include the uncertainty of
established link U (2 (Thom))-
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Finalize CCT-K5 from two-to-one entry

Resumé

Two sets of two GEC highktability vacuum tungstestrip lamps were used as transfer
standards during the comparison. Tédexh set circulated in a loop of participants. The
pilot and cepilot of the comparison measured on both lamp sets. The main issue to solve
in this comparison was to identify the linkage mechanism between two sets of
measurements performed on four lamps.

VSL

NPL

The link was realized through the pilot institutes of each loop, as they are the only

participants that measured all four lamps. Using the link the median as representative
value for the KCRV was calculated on the basis of a single contribution from each

institute for each nominal temperature.

Based on the calculated KCRV, one then can determine the differences from the
participant entries with respect to the KCRV and, together with the KCRV, the difference
between two participants. The KCRV is globahttis, one set of values as a function of
the nominal temperature, without a lahgp loop-dependence. The sett differences per

par t i ¢(ktpm mdwevertis still specified either from loop 1 or from loop 2. The
latter is important when calculating the uncertainty associated with the difference between
two participants, as one has to take the uncertaintiyeoloop difference into account as
well. Based on this argument, one can distinguish interloop and intraloop
intercomparisons.

In the agreed draft B each participant has two entries per nominal temperature. From these
entries the difference between twmarticipants, either interloop or intraloop, was
calculated. The result is in total 4 combinations of differences since both participants have
measured 2 lamps.

From 4-to-1 or 2-to-1?

The issue raised is how to condense either the participant resukingla one or the
difference between two participants to a single value. Very straight forward is to simply
average out the four differences that can be calculated between two participants. This was
brought forward at the CCWG5 meeting May 2007 and wasanimously accepted.
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Single entry solution for KCDB

The differences between the participants through the KCRVs are already determined and
reported in the agreed draft B. The results are presented in the tables. Now the average
values are calculated acdargly to fill the KCDB. Based on the formulas from page 26

the average differences and associated uncertainties are calculated along the following
route.

First, the average difference is calculated,

Dtnm(tnorr) ! é-k I:]:nm(k, tnoer /ak 1,
based on 2nd 4 differences for the intrand the intefoop, respectively.

The uncertainty associated with this average difference is composed of two items. One is
based on the standard deviation associated with the  average,
stdevDtom (K, thom)/+ ax 1, and tle other is based on the average of already calculated
uncertainties, Wt,m(K, thom)). The combination is calculated as:

U(Dtrm (tor)? 2 StdEVF(Dtam (K, trom))/ak 1 + UOtm(K, thom)>.

More explicitly the average difference and uncertainty facheloop combination are
calculated according to the following expressions:

Intra-loop in loop 1
Dtym(loop 1,thom) T ¥2Dthm (C564,thom) + ¥Ditnm (C681,thom) and

U2(Dton(loopl, tom) T ¥ [stdeVDtam(C564,thon), Dtam (C681,thom)]?
+ [%2Utnm (C564 thom) + Y2UDkum (C681, thom)]>

Intra-loop in loop 2
Dtym(loop 2,thom) ' ¥2Dtnm (C860,thom) + ¥Ditnm(C864,thom) and

U2(Dtan(100p2, tom) * Y2[stdeVDtam(C860,thon), Dtam(C864,thom)]?
+ [%2Utom (C86Q thom) + ¥2UDtnm (C864 thom)]”.

Inter-loop between loops 1 and 2
Dthm(loop 1/2,thom) ¥ ¥4Dtm (C564/C860tn0m) + ¥Dtnm(C564/C8641h0m)
+/Dtnm (C681/C8601tnom) + ¥Dtam(C681/C8641non and

U2(Dton(l00p1/2, tom)) T Va[StdevDtam (C564/C860tnom), Dtam(C564/C8641n0n),
thm(C681/C860tnon), Dtam (C681/C8641nom) 12
+[%/aU (Dtnm (C564/C8601nom) + YaUDtnm(C564/C8641n0n))
+ Y4UDtnm (CE81/C8601non) + YaOtnm(C681/C864 nom)]>.

Although the pilot laboratories NPL and VSL have measured the lamp sets several times
during the intercomparison only their first contribution to the set of measurement data is
used for the KCDB database, NPL1 and VSL1 respectively. The results are presented
below.
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Final results

Nominal temperature 961 C

Lab, S/N j i [ VsL —NPL —CSIRO _KRISS __NIM __NMC

ﬂ D, U, D, U; | by U; | by U; | D, U; | Dy U; | Dy Uy

/K /K /K /K /K /K /K

VSL -0.010 | 0.227 0.113 | 0.408 | 0.085 | 0.205 | 0.040 | 0.287 | -0.065 | 0.300 | 0.470 [ 0.377
NPL -0.124 | 0.310 | [-0.113] 0.408 -0.028 | 0.359 | -0.073[ 0.407 | -0.178 | 0.421 | 0.357 [ 0.465
CSIRO -0.095 | 0.123 | [-0.085 [ 0.205 | 0.028 | 0.359 -0.045 | 0.203 | -0.150 | 0.226 | 0.385 [ 0.328
KRISS -0.050 | 0.255 | [-0.040] 0.287 | 0.073 [ 0.407 | 0.045 | 0.203 -0.105[ 0.289 | 0.430 [ 0.408
NIM 0.055 | 0.259 | [0.065 ] 0.300 | 0.178 [ 0.421 ] 0.150 [ 0.226 [ 0.105 [ 0.289 0.535 | 0.403
NMC -0.480 | 0.319 | [-0.470] 0.377 | -0.357 | 0.465 | -0.385 | 0.328 | -0.430] 0.427 | -0.535] 0.403
NRLM 0.010 | 0.263 | [ 0.020 | 0.312 | 0.133 [ 0.429 | 0.105 | 0.243 | 0.060 | 0.329 [ -0.045[ 0.329 | 0.490 [ 0.399
VNIIM 0.555 | 0.333 || 0.565 | 0.380 | 0.678 | 0.477 | 0.650 | 0.328 | 0.605 | 0.398 | 0.500 | 0.398 | 1.035 | 0.444
NIST
NRC 0.311 | 0262 | [0.322 | 0.378 | 0.435 [ 0.372 | 0.407 | 0325 | 0.362 [ 0.378 | 0.257 | 0.392 | 0.792 [ 0.440
CENAM 0.091 [ 0433 | [0.102] 0512] 0.215 [ 0.507 | 0.187 [ 0.474 | 0.142 [ 0512 | 0.037 | 0.522 | 0.572 [ 0.559
INM -0.294 | 0.350 | [-0.283] 0.410 | -0.170 | 0.400 | -0.198 | 0.360 | -0.243 [ 0.409 | -0.348 | 0.423 | 0.187 [ 0.467
IMGC 0.111 | 0.171 | [0.122] 0.324 | 0.235 [ 0.337 | 0.207 [ 0.259 | 0.162 | 0.323 | 0.057 [ 0.339 | 0.592 | 0.394
PTB 0.051 | 0.169 | [0.062 ] 0.420 | 0.175 [ 0.442 ] 0.147 [ 0.372 | 0.102 ] 0.420 | -0.003 [ 0.433 | 0.532 [ 0.476
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Lab, SINi ——>
Lab, SN j NRLM VNIIM NIST NRC CENAM INM
ﬂ D, U, D; P D; P D; P D; P D; P D; Uj;
/K /K /K IK /K /K /K
VSL -0.010 | 0227 |[-0.020| 0.312 | -0.565 | 0.380 -0.322| 0378 | -0.102| 0512 | 0.283 | 0.410
NPL 0124 | 0310 | [-0.133| 0429 | -0.678 | 0.477 -0.435| 0.372 | -0.215| 0.091 | 0.170 | 0.400
CSIRO -0.095 | 0123 | [-0.105| 0.243 | -0.650 | 0.328 -0.407 | 0.325 | -0.187 | 0.474 | 0.198 | 0.360
KRISS -0.050 | 0255 | [-0.060| 0.316 | -0.605 | 0.395 -0.362 | 0.378 [ -0.142] 0512 | 0.243 | 0.409
NIM 0.055 | 0259 || 0.045 | 0.329 | -0.500 | 0.398 -0.257 | 0.392 [ -0.037 [ 0.522 | 0.348 | 0.423
NMC -0.480 | 0319 |[-0.490 | 0.399 | -1.035| 0.444 -0.792 | 0.440 [ -0.572] 0559 | -0.187 | 0.467
NRLM 0.010 | 0.263 -0.545 | 0.403 -0.302 | 0.401 [ -0.082] 0.529 [ 0.303 | 0.431
VNIIM 0.555 | 0.333 || 0.545 | 0.403 0.243 | 0.452 | 0.463 | 0.569 | 0.848 | 0.478
NIST
NRC 0.311 | 0262 || 0.302 | 0.401 | -0.243 | 0.452 0.220 | 0.484 | 0.605 | 0.391
CENAM 0.091 | 0433 | [ 0.082 [ 0.529 | -0.463 | 0.569 -0.220 | 0.484 0.385 | 0.521
INM -0.294 | 0350 | [-0.303] 0.431 | -0.848 | 0.478 -0.605 | 0.391 [ -0.385[ 0.521
IMGC 0.111 | 0.171 | [ 0.102 [ 0.350 | -0.443 | 0.407 -0.200 | 0.289 | 0.020 | 0.450 | 0.405 | 0.383
PTB 0.051 | 0.169 | [ 0.042 | 0.441 | -0.503 | 0.488 -0.260 | 0.402 | -0.040 | 0.530 | 0.345 | 0.489
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Lab,SNi ——>

Lab, S/N j IMGC PTB

ﬂ D; U; b, u; | b, u;

1K 1K 1K

VSL -0.010 | 0.227 | [-0.122T 0.324 | -0.062 0420
NPL -0.124 | 0.310 | | -0.235] 0.337 | -0.175] 0.442
CSIRO -0.095 | 0.123 | |-0.207 | 0.259 | -0.147| 0.372
KRISS -0.050 | 0.255 | [-0.162] 0.323 | -0.102 | 0.420
NIM 0.055 | 0.259 | [-0.057 | 0.339 | 0.003 | 0.433
NMC -0.480 | 0.319 | [-0.592] 0.394 | -0.532] 0.476
NRLM 0.010 | 0.263 | | -0.102[ 0.350 | -0.042[ 0.441
VNIIM 0.555 | 0.333 | | 0.443 | 0.407 | 0.503 | 0.488
NIST
NRC 0.311 | 0262 | | 0.200 [ 0.289 | 0.260 | 0.402
CENAM 0.091 | 0433 | [-0.020] 0.450 | 0.040 | 0.530
INM -0.294 | 0.350 | [-0.405] 0.383 ] -0.345] 0.489
IMGC 0.111 | 0.171 0.060 | 0.333
PTB 0.051 | 0.169 | [-0.060] 0.333
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CCT-K5 : Nominal temperature, T4, =1234 K
Degrees of equivalence, D, and expanded uncertainties (k = 2), U;, expressed in K
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Nominal temperature 1000 C

Lab, SNi ——>
Lab, S/N j ) [ VsL —_NPL — CSIRO _KRISS __NIM __NMC
ﬂ D; U, D, U; | b; U; | b;  U; | D; U; | Dy U; | Dy U;
/K /K /K /K /K /K /K
VSL -0.002 | 0.221 0.113 | 0.386 | 0.055 | 0.206 | 0.020 | 0.281 | -0.090 | 0.320 | 0.500 | 0.375
NPL -0.114 | 0.294 | [-0.113] 0.386 -0.058 | 0.334 | -0.093| 0.382 | -0.203 | 0.413 | 0.388 | 0.446
CSIRO -0.057 | 0.116 | [ -0.055 | 0.206 | 0.058 | 0.334 -0.035] 0.192 | -0.145 [ 0.247 | 0.445 [ 0.328
KRISS -0.022 | 0.235 | [-0.020 [ 0.281 | 0.093 [ 0.382 | 0.035 [ 0.192 -0.110 | 0.300 | 0.480 | 0.394
NIM 0.088 | 0.279 | [ 0.090 [ 0.320 | 0.203 [ 0.413 | 0.145 [ 0.247 [ 0.110 [ 0.300 0.590 | 0.420
NMC -0.502 | 0.314 | [-0.500] 0.375 | -0.388 | 0.446 | -0.445 | 0.328 | -0.480] 0.424 | -0.590 | 0.420
NRLM 0.053 | 0.258 | [ 0.055 | 0.312 ] 0.168 | 0.408 | 0.110 | 0.244 | 0.075 [ 0.345 [ -0.035 | 0.345 | 0.555 | 0.398
VNIIM 0.333 | 0.345 | [ 0.335 | 0.408 | 0.448 | 0.463 | 0.390 | 0.369 | 0.355 | 0.459 | 0.245 | 0.459 | 0.835 | 0.442
NIST 0.151 | 0.487 | [ 0.153 [ 0.548 | 0.265 [ 0.561 | 0.208 [ 0513 | 0.173 [ 0.546 | 0.063 | 0.568 | 0.653 [ 0.592
NRC 0.251 | 0.255 | [ 0.253 | 0.358 | 0.365 | 0.369 | 0.308 | 0.301 | 0.273 | 0.354 | 0.163 | 0.387 | 0.753 | 0.422
CENAM 0.051 | 0.449 | [ 0.053 ] 0.514 | 0.165 [ 0.522 | 0.108 | 0.476 | 0.073 | 0.511 | -0.038 | 0.534 | 0.553 | 0.560
INM -0.304 | 0.366 | [-0.303 [ 0.406 | -0.190 [ 0.435 | -0.248 | 0.357 | -0.283 ] 0.402 | -0.393 [ 0.431 | 0.198 | 0.463
IMGC 0111 [ 0.179 | [0.113 ] 0.310] 0.225 [ 0.328 | 0.168 | 0.241 | 0.133 [ 0.305 | 0.023 | 0.342 | 0.613 [ 0.381
PTB -0.054 [ 0.183 | [-0.053] 0.416 | 0.060 [ 0.437 | 0.003 | 0.369 | -0.033] 0.413 [ -0.143 [ 0.442 | 0.448 | 0.473
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Lab, SINi ——>
Lab, SN j NRLM VNIIM NIST NRC CENAM INM
ﬂ D, U, D; P D; P D; P D; P D; P D; Uj;
/K /K /K IK /K /K /K
VSL -0.002 | 0221 |[-0.055[ 0312 |-0.335] 0408 | -0.153 | 0548 | -0.253 | 0.358 | -0.053 | 0.514 | 0.303 | 0.406
NPL 0114 | 0294 || -0.168 | 0.408 | -0.448| 0463 | -0.265 | 0561 | -0.365| 0.369 | -0.165| 0.077 | 0.190 | 0.435
CSIRO -0.057 | 0116 | [-0.110] 0.244 | -0.390 | 0.369 | -0.208 | 0513 | -0.308 | 0.301 | -0.108 | 0.476 | 0.248 | 0.357
KRISS -0.022 | 0235 |[-0.075] 0.309 | -0.355] 0436 | -0.173 | 0546 | -0.273 | 0.354 | -0.073 | 0511 | 0.283 | 0.402
NIM 0.088 | 0279 || 0.035 | 0.345 | -0.245 | 0.459 | -0.063 | 0.568 | -0.163 | 0.387 | 0.038 | 0.534 | 0.393 | 0.431
NMC 0502 | 0314 ||-0.555] 0.308 | -0.835] 0.442 | -0.653 | 0592 | -0.753 | 0.422 | -0.553 | 0.560 | -0.198 | 0.463
NRLM 0.053 | 0.258 -0.280 | 0.431 | -0.098 | 0564 | -0.198 | 0.382 | 0.003 [ 0.530 | 0.358 | 0.427
VNIIM 0.333 | 0.345 | [ 0.280 | 0.431 0.183 | 0605 | 0.083 | 0.440 | 0.283 | 0.574 | 0.638 | 0.479
NIST 0.151 | 0487 || 0.098 [ 0.564 | -0.183 ] 0.605 -0.100 | 0.542 [ 0.100 | 0.655 | 0.455 | 0.612
NRC 0.251 | 0255 || 0.198 | 0.382 ] -0.083 | 0.440 | 0.100 | 0542 0.200 | 0.501 | 0.555 | 0.413
CENAM 0.051 | 0.449 | [-0.003] 0.530 | -0.283 | 0.574 | -0.100 | 0.655 | -0.200| 0.501 0.355 | 0.554
INM -0.304 | 0366 | [-0.358] 0.427 | -0.638| 0479 | -0.455 | 0612 | -0.555] 0.413 | -0.355[ 0.554
IMGC 0.111 | 0.179 | [ 0.058 | 0.337 | -0.223 | 0.401 | -0.040 | 0506 | -0.140 | 0.294 | 0.060 | 0.472 | 0.415 | 0405
PTB -0.054 | 0183 | [-0.108 | 0.437 | -0.388 | 0489 | -0.205 | 0578 | -0.305| 0411 | -0.105| 0552 | 0.250 | 0.509
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Lab,SNi ——>
Lab, SN j IMGC PTB
ﬂ D, U, D; U, D; U;
1K IK /K
VSL -0.002 | 0221 |[-0.113] 0.310 | 0.053 | 0.416
NPL -0.114 | 0.294 | |-0.225[ 0.328 | -0.060 [ 0.437
CSIRO -0.057 | 0116 | [-0.168 | 0.241 | -0.003 | 0.369
KRISS -0.022 | 0235 |[-0.133] 0305 | 0.033 | 0413
NIM 0.088 | 0279 | [-0.023] 0.342 | 0.143 | 0442
NMC -0.502 | 0314 | [-0.613] 0381 | -0.448| 0473
NRLM 0.053 | 0258 | [-0.058] 0.337 | 0.108 | 0437
VNIIM 0.333 | 0345 | [ 0223 | 0.401 | 0.388 | 0489
NIST 0.151 | 0487 | [ 0.040 | 0.506 | 0.205 | 0.578
NRC 0.251 | 0255 | [ 0.140 | 0.294 | 0.305 | 0.411
CENAM 0.051 | 0.449 | [-0.060] 0.472 | 0.105 | 0.552
INM -0.304 | 0366 | [-0.415] 0405 | -0.250 | 0.509
IMGC 0.111 | 0.179 0.165 | 0.360
PTB -0.054 | 0.183 | [-0.165] 0.360
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CCT-K5 : Nominal temperature, T o, = 1273 K
Degrees of equivalence, D, and expanded uncertainties (k = 2), U;, expressed in K
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Nominal temperature 1064 C

Lab, SINi ——>

Lab, SN j VSL —_NPL _CSIRO _KRISS __NMC

ﬂ U, U; | Dy U; U; U; D, U,

1K 1K

VSL 0.257 0.149 | 0.410 0.227 0.313 0.505 | 0.408
NPL 0.329 0.410 0.351 0.409 0.357 | 0.473
CSIRO 0.155 0.227 | 0.144 | 0.351 0.214 0.500 [ 0.360
KRISS 0.279 0.313 | 0.189 | 0.409 0214 0.545 [ 0.439
NIM
NMC 0.350 0.408 | -0.357 | 0.473 0.360 0.225
NRLM 0.291 0.341 | 0.244 | 0.433 0.266 0.000 0.600 [ 0.429
VNIIM 0.365 0.428 | 0.089 | 0.477 0.387 0.000 0.445 | 0.456
NIST 0.536 0.590 | 0.315 | 0.600 0.551 0.589 0.672 [ 0.635
NRC 0.287 0.381 | 0.330 [ 0.399 0.317 0.379 0.687 | 0.447
CENAM 0.515 0.573 | 0.285 | 0.585 0.531 0.571 0.642 | 0.618
INM 0.401 0.441 | -0.135 | 0.466 0.387 0.439 0.222 | 0.500
IMGC 0.206 0.322 | 0.310 | 0.354 0.243 0.320 0.667 | 0.399
PTB 0.205 0.441] 0.135 | 0.465 0.386 0.439 0.492 [ 0.499
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Lab, SINi ——>

Lab, SN j NRLM VNIIM NIST NRC CENAM INM

ﬂ D, U, D; P D; P D; P D; P D; P D; Uj;

/K /K /K IK /K /K /K

VSL -0.033 | 0257 |[-0.095] 0341 | -0.060| 0428 | -0.167 | 0590 | -0.182| 0.381 | -0.137| 0573 | 0.284 | 0.441
NPL 0181 | 0329 |[-0.244| 0433 0.089 | 0477 | -0.315 | 0600 | -0.330| 0.399 | -0.285| 0.121 | 0.135 | 0.466
CSIRO -0.038 | 0.155 | [ -0.100| 0.266 | -0.055| 0.387 | -0.172 | 0551 | -0.187 | 0.317 | -0.142 | 0531 | 0.279 | 0.387
KRISS 0.007 | 0279 |[-0.055[ 0.344 [-0.100] 0.470 | -0.127 | 0589 | -0.142| 0.379 [ -0.097 [ 0.571 | 0.324 | 0.439
NIM
NMC 0538 | 0350 |[-0.600| 0429 | 0.445 | 0456 | -0.672 | 0635 | -0.687 | 0.447 | -0.642 | 0618 | -0.222| 0.500
NRLM 0.062 | 0.291 -0.155 | 0.448 | -0.072 | 0.606 | -0.087 | 0.406 | -0.042 [ 0.589 | 0.379 | 0.462
VNIIM -0.093 | 0.365 || -0.155| 0.448 -0.227 | 0638 |-0.242| 0.451 | -0.197 | 0.621 | 0.224 | 0.503
NIST 0.134 | 0536 | [ 0.072 [ 0.606 | 0.227 | 0.638 -0.015| 0582 [ 0.030 [ 0.722 | 0.450 | 0.632
NRC 0.149 | 0287 || 0.087 | 0.406 | 0.242 | 0.451 ] 0.015 | 0582 0.045 | 0.564 | 0.465 | 0.456
CENAM 0.104 | 0515 | [ 0.042 [ 0589 | 0.197 | 0.621 | -0.030 | 0.722 | -0.045] 0.564 0.420 | 0.627
INM -0.316 | 0.401 | [-0.379 ] 0.462 | -0.224 | 0503 | -0.450 | 0632 | -0.465| 0.456 | -0.420 [ 0.627
IMGC 0.129 | 0206 | [ 0.067 | 0.351 | 0.222 | 0.404 | -0.005 | 0552 | -0.020| 0.311 | 0.025 | 0.528 | 0.445 | 0.440
PTB -0.046 | 0205 | [-0.109| 0462 | 0.047 | 0.502 | -0.180 | 0629 | -0.195 | 0.433 | -0.150 | 0.608 | 0.270 | 0534
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Lab, S/N j IMGC PTB
ﬂ D, u; D; U, D; U;
1K 1K 1K
VSL -0.033 | 0.257 | [-0.162] 0.322 ] 0.014 | 0.441
NPL -0.181 | 0.329 | [-0.310] 0.354 | -0.135| 0.465
CSIRO -0.038 | 0.155 | | -0.167 | 0.243 ] 0.009 | 0.386
KRISS 0.007 | 0.279 | [-0.122] 0.320 | 0.054 | 0.439
NIM 0.000 | 0.000 | [ 0.000 | 0.000 | 0.000 | 0.000
NMC -0.538 | 0.350 | | -0.667 | 0.399 | -0.492| 0.499
NRLM 0.062 | 0.291 | | -0.067 [ 0.351 | 0.109 | 0.462
VNIIM -0.093 | 0.365 | [-0.222] 0.404 | -0.047 | 0.502
NIST 0.134 | 0.536 || 0.005 | 0.552 | 0.180 | 0.629
NRC 0.149 | 0.287 | [ 0.020 [ 0.311 | 0.195 | 0.433
CENAM 0.104 | 0.515 | [-0.025] 0.528 | 0.150 | 0.608
INM -0.316 | 0.401 | [-0.445] 0.440 | -0.270 | 0534
IMGC 0.129 | 0.206 0.175 | 0.376
PTB -0.046 | 0.205 | [-0.175] 0.376
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CCT-K5: Nominal temperature, Tgg = 1337 K
Degrees of equivalence, D, and expanded uncertainties (k = 2), U,, expressed in K
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Nominal temperature 1084 C

Lab, SINi ——>

Lab, S/N j ) [ VsL —_NPL — CSIRO _KRISS __NIM __NMC

ﬂ D; U, D, U; | b; U; | b;  U; | D; U; | Dy U; | Dy U;

/K /K /K /K /K /K /K

VSL -0.013 | 0.254 0.188 | 0.405 | 0.000 | 0.226 | -0.040| 0.284 0.550 | 0.409
NPL -0.201 | 0.323 | [-0.188 0.405 -0.188 | 0.344 | -0.228 | 0.381 0.363 | 0.467
CSIRO -0.013 | 0.148 | [ 0.000 [ 0.226 | 0.188 | 0.344 -0.040 | 0.172 0.550 | 0.360
KRISS 0.027 | 0.238 | [ 0.040 | 0.284 | 0.228 | 0.381 | 0.040 | 0.172 0.590 | 0.415
NIM
NMC -0.563 | 0.348 | [ -0.550] 0.409 [ -0.363 | 0.467 | -0.550 | 0.360 | -0.590 | 0.210
NRLM 0.097 | 0.288 | [ 0.110 ] 0.341 | 0.298 [ 0.427 | 0.110 | 0.266 | 0.070 | 0.000 0.660 | 0.429
VNIIM -0.103 | 0.408 | [-0.090] 0.464 | 0.098 | 0.511 | -0.090 | 0.422 |-0.130 0.000 0.460 | 0.497
NIST
NRC 0.124 | 0.302 | [ 0.138 ] 0.389 | 0.325 | 0.410 | 0.138 | 0.326 | 0.098 | 0.366 0.688 | 0.454
CENAM 0.099 | 0.532 | [ 0.113 | 0.586 | 0.300 [ 0.600 | 0.113 | 0.546 | 0.073 | 0.570 0.663 | 0.632
INM -0.306 | 0.403 | [-0.203] 0.437 [ -0.105] 0.476 | -0.293 | 0.381 | -0.333| 0.416 0.258 | 0.496
IMGC 0.124 | 0.217 | [ 0.138 ] 0.326 | 0.325 [ 0.358 | 0.138 [ 0.246 | 0.098 [ 0.297 0.688 | 0.401
PTB -0.001 | 0.213 | [0.013] 0.435 | 0.200 [ 0.462 | 0.013 | 0.380 [ -0.028] 0.415 0.563 | 0.495
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Lab, SINi ——>

Lab, SIN j NRLM VNIIM NIST NRC CENAM INM

ﬂ D, U, D, U, | b, UuU; | D; u, | b, U; | b, U; | b; U,

1K 1K 1K 1K 1K 1K 1K

VSL -0.013 | 0.254 | [-0.110 0.341] 0.090 | 0.464 -0.138 | 0.389 | -0.113] 0.586 | 0.293 [ 0.437
NPL -0.201 | 0.323 | [-0.298] 0.427 [ -0.098 0.511 -0.325| 0.410 | -0.300 [ 0.101 | 0.105 [ 0.476
CSIRO -0.013 | 0.148 | [-0.110] 0.266 | 0.090 | 0.422 -0.138 | 0.326 | -0.113 | 0.546 | 0.293 | 0.381
KRISS 0.027 | 0.238 | [-0.070] 0.318 | 0.130 | 0.472 -0.098 | 0.366 | -0.073 | 0.570 | 0.333 | 0.416
NIM
NMC -0.563 | 0.348 | [ -0.660] 0.429 | -0.460] 0.497 -0.688 | 0.454 | -0.663 ] 0.632 [ -0.258 [ 0.496
NRLM 0.097 | 0.288 0.200 | 0.481 -0.028 | 0.413 | -0.003 | 0.602 | 0.403 | 0.458
VNIIM -0.103 | 0.408 | [-0.200] 0.481 -0.228 | 0.499 | -0.203 | 0.664 | 0.203 | 0.538
NIST
NRC 0.124 | 0.302 | [0.028 [ 0.413] 0.228 ] 0.499 0.025 [ 0.591 | 0.430 [ 0.470
CENAM 0.099 | 0.532 | [ 0.003 [ 0.602 | 0.203 | 0.664 -0.025] 0.591 0.405 | 0.641
INM -0.306 | 0.403 | [-0.403] 0.458 | -0.203 | 0.538 -0.430 | 0.470 | -0.405] 0.641
IMGC 0.124 | 0.217 | [0.028 | 0.354 | 0.228 | 0.452 0.000 | 0.338 | 0.025 | 0.554 | 0.430 | 0.450
PTB 20,001 | 0.213 | [-0.098] 0.457 | 0.108 | 0.537 -0.125 | 0.446 | -0.100 | 0.626 | 0.305 | 0.542
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