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ABSTRACT

This paper presents the verifying measurement method by evaluating measurement
uncertainty for simulate calibration laboratory that specify laboratory conditions to have environmental
conditions and other factors that are as close to a standard calibration room as possible. The reliable
calibration of electrical measuring instruments is significant for agencies that lack the budget to send
the electrical instruments to calibrate with external standards calibration laboratories (refer to ISO/IEC
17025: 2017). This research will validate the measuring instruments under calibration concerning the
standard calibration process and evaluate the uncertainty according to the requirements to determine
the maximum acceptable tolerance after calibration. This research can confirm the reliability of the
measurement and provide evidence that the measuring instrument is working correctly and precisely
according to the specified criteria without wasting a budget In sending standard equipment to be
compared with outside agencies. In addition, obtaining information for teaching the measurement
subject, making decisions about measuring precautions, customizing or refraining from using the

measuring device, and budget planning for metrology work for use in other laboratories.

Keyword: Verify, evaluation of uncertainty, simulation calibration room, standard calibration room,

maximum permissible error.
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A15799 1 mauszdiuAauldeduaugumsinuswuliinsswanseidlususesnisaouiisy

Range(V) Applied Input (V) UUC Reading (V) Difference Calibration Uncarts * (V)
400 mV 360.000 mV 360.024 mV 0.024 mV +0.00448 mV

4.00 vV 3.600 V 3.624V 0.024 v + 0.00761 V
40.000 V 36.000 V 36.220 V 0.220 vV +0.043 V
400.000 V 360.000 V 362.600 V 2.600 V + 0.568 V

1000 V 900.000 V 904.000 V 4.000 V + 1497V

A15799 2 wansUseiuaanulikiusuguns ks ulninseuansarliilususesnisasuiieu

Range (V) Applied Input (V) UUC Reading (V) Difference Calibration Uncarts * (V)
400 mV 360.000 mV 360.034 mV 0.034 mV +0.00488 mV
4.00 vV 3.600 V 3.634V 0.034 Vv +0.091V
40.000 V 36.000 V 36.300 V 0.300 V +0.122V
400.000 V 360.000 V 362.200 V 2.200V +1.415V
1000 V 900.000 V 903.800 V 3.800 V +1.827V
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A15799 3 NansUszliuaanulikiusuguns ksl nseuaadudlususemanisaauLieu

ar

Range (V) Applied Input (V) UUC Reading (V) Difference Calibration Uncarts * (V)
400.000 mV 360.000 mV 360.026 mV 0.026 mV 0.00025 mV
4.000 V 3.600 V 3.630 V 0.030 vV 0.0317 VvV
40.000 V 36.000 V 36.200 V 0.200 V 0.317V
400.000 V 360.000 V 361.200 V 1.200 V 3.365V
1000.000 V 900.000 V 904.40 V 4.400 V 9.60 V

A15799 4 wansuszuatanuldiiusugunsIanssuliinnseuaadulidluSusesnanisasuL ey

400.0

0.0

0.0

100 ik

10k

Range (V) Applied Input (V) UUC Reading (V) Difference Calibration Uncarts * (V)
400.000 mV 360.000 mV 360.0212mV 0.012 mVv 0.0098 mV
4.000 V 3.600 V 3.606 V 0.06 V 0.0381 VvV
40.000 V 36.000 V 36.122 V 0.122 Vv 0.425V
400.000 V 360.000 V 361.200 V 1.200 V 3313V
1000.000 V 900.000 V 904.200 V 4.200 V 9.526 vV
B Aenuldiduouresnised 3
B Aamuiliutivouresmssdi 4
1200.0
1000.0
K000
G000

JUN 10 nsmliUSeuifisumanuliduiueuvesgunsalneldnisaeuiiiey
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Range (V) Applied Input (V) UUC Reading (V) Difference Calibration Uncarts * (V)
4.000 mA 27.000 mA 27.022 mA 0.022 mA +0.00462 mA
40.000 mA 390.000 mA 391.400 mA 1.400 mA 0.774 mA

A15799 6 NansUsEuAANulklusug U IanseualWinsrnanseilidluSuseananisaauL ey

Range (V) Applied Input (V) UUC Reading (V) Difference Calibration Uncarts * (V)
4.000 mA 27.000 mA 27.024 mA 0.024 mA 0.00533 mA
40.000 mA 390.000 mA 391.600 mA 1.600 mA 0.848 mA

=) a [ ' Y v Sag o =
BTN 7 NaﬂrﬁﬂiyLlluﬂ']ﬂ']']ﬂJliJLLuuf]uEJ’]uﬂ'ﬁ'Jﬂﬂi%LLalWﬁ']ﬂi%LLﬂﬁaUWﬁJiUiUi@ﬂNaﬂ'ﬁﬂaUL'V|EJ'U

Range (V) Applied Input (V) UUC Reading (V) Difference Calibration Uncarts * (V)
0.400 mA 0.100 mA 1.000 mA 0.000 mA 0.00000898 mA
0.440 mA 0.390 mA 391.400 mA 1.400 mA 0.488 mA

=] a o 1 @ o oA Y a
AT 1N 8 NaﬂqiﬂigLlluﬂ']ﬂ')']ll‘lllLLuuauﬂquﬂqifJﬂﬂigLLalW‘W']ﬂﬁgLLﬂﬁanbleUTUiaﬂNaﬂ’ﬁa@ULV|EJU

Range (V) Applied Input (V) UUC Reading (V) Difference Calibration Uncarts * (V)
0.100 mA 0.100 mA 1.000 mA 0.000 mA 0.00000576 mA
0.440 mA 0.390 mA 391.800 mA 1.8 mA 0.4 mA

A1579% 9 wan1sUsEuA AUl UusuEUNT AR U AT TuSUTRINSARULEU

Range (V) Applied Input (V) UUC Reading (V) Difference Calibration Uncarts * (V)
400.000 Q 360.000 @ 363.600 Q 3.600 Q 0.026 Q

4.000 kQ 3.600 kQ 3.630 kQ 0.030 kQ 9.537 kQ

40.000 kQ 36.000 kQ 36.300 kQ 0.300 kQ 108.48 kQ

400.00 kQ 360.00kQ 362.94 kQ 294 kQ 1170.59 kQ

A15799 10 wan1suseiiuAaLliviuaugunsinanudunuiliilususesnisasuiieu

Range (V) Applied Input (V) UUC Reading (V) Difference Calibration Uncarts * (V)
400.000 Q 360.000 Q 363.340 Q 3.340 Q 1.4 Q

4.000 kQ 3.600 kQ 3.626 kQ 0.026 kQ 9.5 k@

40.000 kQ 36.000 kQ 36.260 kQ 0.260 kQ 95.8 kQ

400.00 kQ 360.00 kQ 360.16 kQ 0.16 kQ 959 kQ
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A1519% 11 grumsiansesulninssuanse Adlususes
Rang Applied Input | UUC Reading Error Uncertainty | UUC+Ur+Unc | UUC-Ur-Unc | MPE (v) | Results
400 mV 360 mV 360 mV 0.24mV | +0.448 mV 360.024 360.023 0.8V Pass
av 3.6V 3.624 V 0.024V | +0.00761V 3.6316 3.61639 0.4V Pass
a0 v 36 V 36.22V 0220V | +0.043V 36.263 36.177 0.4V Pass
400 vV 360 V 362.6 V 2600V | +0.568V 363.168 362.032 av Pass
1000 V 900 V 904.0 V 4000V | +1.149V 905.149 902.851 10V Pass
A1519% 12 grumsiansenulninssuanse Aladilususes
Rang Applied Input | UUC Reading Error Uncertainty | UUC+Ur+Unc | UUC-Ur-Unc | MPE (v) | Results
400 mV 360 mV 360 mV 0.34mV | +0.488 mV 360.034 360.335 0.8V Pass
av 36V 3.634 V 0.034V | +0.091V 3.6349 3.63309 0.4V Pass
a0 v 36 V 36.30 V 0300V | =0.122V 36.422 36.178 0.4V Pass
400 Vv 360 V 362.2V 2200V | +1415V 363.615 360.785 av Pass
1000 V 900 V 903.8 V 3800V | +1827V 905.627 901.973 10V Pass
A1519% 13 ghunsiausanulniiinssuaadu Aflususes
Rang Applied Input | UUC Reading Error Uncertainty | UUC+Ur+Unc | UUC-Ur-Unc | MPE (v) | Results
400 mV 360 mV 360 mV 0.26mV | +0.025 mV 360.026 360.025 0.8V Pass
av 3.6V 3.630 V 0.030V | +0.030V 3.6617 3.5983 0.1V Pass
a0 v 36 V 36.20 V 0.200V | +0.200V 36.517 35.883 35V Pass
400 Vv 360 V 361.2V 1200V | +1.200V 364.565 357.835 10V Pass
1000 V 900 V 904.4 V 4400V | +4.400V 914.000 894.80 26V Pass
A1519% 14 grumsiansesulninssuaadu Nlddlususes
Rang Applied Input | UUC Reading Error Uncertainty | UUC+Ur+Unc | UUC-Ur-Unc | MPE (v) | Results
400 mV 360 mV 360 mV 0.1 mv +0.9 mV 360.298 360.011 0.18V Pass
av 36V 3.606 V 0.06 V +0.381V 3.6441 3.5676 0.15V Pass
a0 v 36 V 36.12V 0.122V +0.42 V 36.546 35.697 3.05V Pass
400 vV 360 V 361.2V 1.200 V 331V 364.513 357.887 10.8V Pass
1000 V 900 V 904.2 V 4.200 V +9.52V 913.726 894.674 26.3V Pass
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