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March 2, 1990�PRIVATE ��


MEMO TO: D. Pyrdeck


MEMO FROM: J. Kerwin





SUBJECT:	New formula for combining corrections for current shunts with those for the 	thermal transfer standards (TTS’s) they are to be used with.





The formula that is presently given by both WSL and WPP for combining the corrections from the calibration reports of current shunts and the TTS’s they are to be used with, the Fluke Model A40/A40A’s and Fluke Model 540B’s, respectively, is Dcomb’n = D + DTTS’, where D is the correction given on the calibration report of a current shunt and DTTS’ is the correction given for the shunt position on the calibration report of the TTS that is to be used with the current shunt. It can be shown, however, that the correct formula for combining these corrections is


Dcomb’n = D + f(DTTS’ � DTTS )


where D is the correction from the current shunt’s report, f is the ratio 5mA/Inom, where Inom is the nominal current of the current shunt, DTTS’ is the correction for the TTS to be used with the current shunt and DTTS  is the correction for the TTS that was used when the current shunt’s corrections were measured. (In the special case when the same TTS is used for the current shunt’s calibration and for its later use, the above formula reduces to Dcomb’n = D, whose correctness is obvious.)


The factor f in the formula takes into account the smaller effect that the TTSs’ corrections have on the total correction because of the smaller portion of the total current they carry. The quantity �fDTTS  in the formula eliminates the effect of the original TTS’s correction on that of the current shunt that was calibrated with it. The present formula makes no adjustment for this effect.


We see that the above formula bears little resemblance to that which is currently in use, namely, Dcomb’n = D + DTTS’, especially at the high end of the range of the current shunts (the Fluke Model A40A’s, whose nominal current is 40 amperes), where f = 5mA/Inom is less than 0.1%, since there the effect of the TTS’s corrections is negligible compared to D, and the formula becomes


Dcomb’n = D;


that is, the total correction is equal to that of the current shunt alone.


In order for customers to use the new formula, both WSL and WPP must include the correction DTTS  which characterizes the TTS that is used in the determination of the D’s for the current shunts. This may require making an additional measurement for every calibration report of a current shunt, namely, the AC�DC difference correction for the shunt position of the TTS being used � just as is done as part of every complete calibration of a TTS.





�











 





 





�








�








�











Subj: NEW FORMULA FOR COMBINING CORRECTIONS FOR CURRENT SHUNTS
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