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Abstract

A national standard system was developed in order to calibrate and test the oil flowmeters for the
petroleum field. A stop valve and a gyroscopic weighing scale were employed for the primary standard of the
flow quantity. It is operated by the standing start and finish mode and the static weighing method. The model
equation for uncertainty evaluation was based on the calibration principle of standard system. The sources of
the uncertainties were quantified and combined according to the GUM(Guide to the Expression of
Uncertainty in Measurement). It was found that the standard system had the relative expanded uncertainty of

0.04 % in the range of 18 - 350 m’/h. According to the uncertainty budget, the uncertainties of the fluid
density and the volume of pipeline, which were temperature dependent, contributed 92 % of final uncertainty
in the oil flow standard system.
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BFZE7t A3, f, AV, pyope, W, W E BE

Table 1 Uncertainty budget of oil flow standard system

Independent Source of Type| Probability | Value of standard | Sensitivity Icl|u( x;) | Deg.of
Variable x, Uncertainty Density Uncertainty Coefficient (m®) Freedom
Distribution u(x;) fey | Vv,
W, Final weight 2.152x107 kg [1.228x107  [2.643x107° 25
Calibration B Normal 2.000x 1072 19
Resolution | B Rectangular 5'773 10 o
Waiting time | B Rectangular Ao 5 12
Dead weight | B Rectangular 1.155x10 55
4.618x107
w, Initial weight | B Rectangular|5.773x10™® kg [1.228x107> [7.091x107° ©
py | Fluid Density 1.308x 107 kg/m® {1.509x107> [1.974x107*
Regression eq.| B Normal 2.050%102 55
Temp.Meas. B Rectangular 1 289x10"! 8
Pa Air Density B Rectangular{2 720 x107* kg/m3 1.348x107>  [2.993x1077 8
Pp D.W. Density B Rectangular(2 886x10! kg/m3 D 4171078 [6.977x107° @©
P Pressure B Rectangular|] 155x10* Pa  [9.390x107'¢ [1.085x107* ©
f Compress.coeff. B Rectangular}y 471x10°'° 1/Pal3.613x10° |5.315x107° ©
AV, | Varoffluidvol. | B Rectangular|g 569 x10~° m® 1 9.569x 107" 12
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Table 2 Calibration certificate of bulk flowmeter
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Fig. 6 Calibration results of bulk flowmeter
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