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o Overview

A Departing point 2013

A Update on Primary Standard Loop
A Update on Mid Scale Loop

A Challenges

A Conclusions & questions




vsL Busy with thenext step

200- 4000 n#/ hr
100c 2,000ton/hr

Full scale

10- 25 né/hr _ facilities
4-12 ton/hr Mid-Scale Loop 2

Under
® construction

Primary
Standard Loop

Completed

10¢ 200/400 n¥/hr
5¢ 100/200ton/hr
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vs. PerformancePrimaryStandard

Test results MFM id#"Oslo", Calibrated at LNG, May-June 2013
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vs. Overviewall calibrateda C a & ANG

Overview VSL test results MFM's, Calibrated at LNG, May-June 2013
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il Conclusions 2013

A First primary standard for flowing LNG is realize
Q.. 2 Kg/s. Uncertainty: 0.12~0.15%

A Must be improved 0.10%within reach)

A Gained much experience safely operating LNG!

A 3 CFM, deviations fromvatercal: 0.1% ~ 0.5%

A Also applicable for larger flow meters? .

A A Upscalingto a larger facility!




FunctionaldesignspecsMidScaleLoop
VSL

A Target uncertainty: <0.15% (0.1%ue to prim stnd)
A MuT sizes 1cy & ¢ 200inpm)
A MuT types: CFM, USM, Turbind®eltaP Vortex

A Temperaturerange: -175 t0-123°C

) Temperaturestability: ~ <0.2°C/min , <1°C/hr
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Physicaproces of MSL

Boiling line and subcool margins LNG

Gauge pressure [Bar]

= Saturation

| Heatingup
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Master
meters+
coldbox

ready for
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VSL

Heat exchangers
Ready for
transport
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Cold N2 Diluter/warmer:
VSL Tested,
ready for transport
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