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NPD measurement regulations

Extract of Section 8 – Allowable measurement uncertainty:
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Handbooks for uncertainty calculations

Uncertainty evaluation of fiscal oil and gas metering 

stations:

• Orifice gas metering stations (1999 & 2003)

• Turbine oil metering stations (1999 & 2003)

• Ultrasonic gas metering stations (2001)

• Excel-based uncertainty programs

• Gas flow metering stations (2012-14)

• Silverlight-based uncertainty program
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The current project

• Development of uncertainty model and user friendly tool

for calculation of uncertainty of ultrasonic oil metering

stations.

• (Similar to the project on gas metering stations carried

out earlier.)

• Project carried out by CMR under a contract with

NFOGM.

• Supported by NFOGM, NPD and Tekna.
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Output of project

• Handbook with documentation of the uncertainty model

and the uncertainty program.

• Interactive, web-based tool for uncertainty analysis of

ultrasonic oil metering station. (Microsoft Silverlight

Technology.)
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Lay-out of the metering station

• Densitometer

• Sampling and analysis

• (Sediment and water 

not covered)

• Displacement prover

• Ultrasonic Master Meter

• Turbine Master Meter

• On-site calibration

• Off-site calibration
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Important concepts

• Calibration: The procedure used to determine the volume of

a prover.

• Proving: The procedure used to determine a meter factor

Ref. API MPMS Chapter 4.1 Proving Systems – Introduction
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Uncertainty contributions

• Uncertainties related to calibration

• Uncertainty related to proving

• Uncertainty related to duty operation

• Uncertainty in volume correction factors
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Uncertainties related

to calibration

• Calibration reference uncertainty

• Small volume prover, or

• Flow laboratory

• Repeatability

• NPD uncertainty requirement of 0.027 % for flow meter calibrations

– number of runs per flow rate

– maximum deviation

Run 
number

Flow rate Meter factor

1 2112.22 Sm³/h 1.0002

2 2113.41 Sm³/h 1.0005

3 2111.73 Sm³/h 1.0004

4 2112.67 Sm³/h 1.0007

5 2112.01 Sm³/h 1.0005



12

Uncertainty contributions

Linearisation

What is the deviation/uncertainty contribution for this flow rate?

«As found» deviation curve

«As left» deviation curve
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Uncertainty

contributions

Uncertainties related to proving

• Linearity

• Found from «as-found» deviation curve at calibration

• Repeatability

• Number of runs

• Maximum deviation

• Flow profile and fluid effects on master meter

• Larger for off-site calibration than on-site calibration

• Depends on type-testing of the meter type in question
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Uncertainty

contributions

Uncertainties related to metering

• Linearity

• Due to variations in flow rate from proving

• Repeatability

• Flow profile and fluid effects on flow meter

• Depends on

– how often the meter is proved

– process variations (flow rate, pressure, temperature, oil
density and viscosity,…)
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…a brief look through parts of the

uncertainty program…
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Summary

• Interactive uncertainty program for ultrasonic oil metering

stations.

• User-friendly input

• Easy to get an overall analysis

• Uncertainty analysis according to ISO GUM

• …finished within few weeks.


