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Background

� A new static gravimetric primary standard facility, which was 
constructed at Incheon LNG terminal of  Korea Gas Corporation 
(KOGAS) in 2017, is currently operated at pressures up to 5 MPa

� KOGAS HP calibration facility (closed loop type) :                   

20 – 24 000 m3/h at 1 – 5 MPa (Medium: Regasified LNG, N2)
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KOGAS HP Calibration Facility (closed loop type)

4

Cooler

Blowers Filter

16"

MuT

Test runs

16"

24"

10"

CFVNs bank(2nd standard) 10 - 4 000 m3/h

MuT

MuT MuT

MuT MuT

Test run 2" - 4"(future)

MuT MuT

Test runs, 4"-10"

Flow diverter

MuT

Weigh scale

Primary standard
From high-pressure
reservoir To low-pressure

reservoir

10"

8"

4"

WS1= 2 500  m3/h

4"

4"

200 m3/h

28"

10"

12"

24"

28"

Flow  fine-control
valves

Critical flow
controller

Working standard bank

12"

12"

F
lo

w
 fi

ne
-c

on
tr

ol
va

lv
e

10"

ASV

20"

12" - 24"

28"

12"

400 m3/h

800 m3/h
1 600 m3/h

10"

16"

24" 24"

10"

10"

10"

10"

20"

16"

10"

12"

12"

GC

GC

RD

RD

6"

2"
2"

Working standard bank

WS2=1 600  m3/h

WS3= 400  m3/h

WS10 =100  m3/h

WS4 = 4 000  m3/h

WS5 = 4 000  m3/h

WS9 = 4 000  m3/h

Collection
tank

m

2nd Standard

CFVN-bank
10 – 4000 m3/h



FLOMEKO 2019, Lisbon,  Portugal,  June 26-28, 2019

KOGAS HP Calibration Facility (KFCC)
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Background

� A new static gravimetric primary standard facility, which was 
constructed at Incheon LNG terminal of  Korea Gas Corporation 
(KOGAS), is currently operated at pressures up to 5 MPa

� KOGAS HP calibration facility (closed loop type) :                   

20 – 24 000 m3/h at 1 – 5 MPa (Medium: Regasified LNG, N2)

� KRISS (Korea NMI) already has the primary air-flow standard:

The max. pressure is 4 MPa,  which is 3 MPa in terms of Reynolds 
number under choked flow conditions.

� For this reason, KOGAS has built a new NG-flow primary standard.
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Aim

� To prove the accuracy of the new gravimetric primary standard facility 
at KOGAS. 

� To achieve this aim:

1) the effects of an overlap diverter , especially for  the systematic 
error were estimated for this facility; 

2) an inter-laboratory comparison between KOGAS and KRISS  
was performed using 5 CFVNs in 2018.

7



FLOMEKO 2019, Lisbon,  Portugal,  June 26-28, 2019

Schematic of the standard facility
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Effects of overlap diverter

� With an overlap flow diverter, non-negligible lost mass and/or 
extra mass can occur during diversions if the diverter operating time 
is not very short.
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Model of measurement
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� In order to evaluate the effects of the overlap diverter somewhat 
quantitatively, especially for the amount of the extra outflow (i.e., bias), 
a test was performed. 

1.5 MPa

ptk,2 = 1.2 MPa

ptk,1 = atmospheric
d = 7.724 mm

qm, cfvn = 40 m3/h

pby,1 ≒ pby,2 = 0.18 – 1.2 MPa 

pLP

Collection time = 180 s
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Test result: effects of overlap diverter
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Cd values at an optimal trigger point
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Uncertainty contribution
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The inter-laboratory comparison
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� In 2018, an inter-laboratory comparison between KOGAS and KRISS 
was carried out using 5 toroidal-throat CFVNs. 

� The goal of the comparison was to prove the equivalence of the primary 
standards of KRISS and KOGAS using pressurized air (KRISS) and NG 
(KOGAS) at pressures of 0.9 MPa (≒ 1 MPa) and 3 MPa.

The calibration pressures of KOGAS’s CFVNs: 1, 3, 5 MPa

� Maximum pressure of the KOGAS primary NG-flow standard is 5 MPa, 
but the upper pressure was limited to 3 MPa.

Max. press. of the KRISS air-flow standard is  4 MPa ( ≒ 3 MPa in terms 
of Re under choked flow conditions).
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The inter-laboratory comparison results (1)
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The inter-laboratory comparison results (2)
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The inter-laboratory comparison results (3)
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The inter-laboratory comparison results (4)
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The inter-laboratory comparison results (5)
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� The degrees of equivalence between KOGAS and KRISS at pressures 
of 1 MPa and 3 MPa evaluated to be within ±0.23 and ±0.14, 
respectively. 

UCMC, KOGAS (k =2) : 0.12 %

UCMC, KRISS (k =2)  : 0.18 % (actual CMC 0.11 % for d ≤ 16 mm)
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Conclusion
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� To prove the accuracy of the new gravimetric primary standard facility at 
KOGAS, the systematic error, which occurred due to an overlap diverter 
and has not yet been identified, was estimated for this facility, and an 
inter-laboratory comparison between KOGAS and KRISS was performed 
in 2018.

� The systematic error due to the overlap diverter was of this standard 
system was estimated to be about 0.06 %;

� the degrees of equivalence between KOGAS and KRISS at pressures of 
1 MPa and 3 MPa evaluated to be within 0.23 and 0.14, respectively. 

� This primary standard is now used to calibrate the secondary standards 
of KOGAS HP calibration facility and is expected to become the national 
standard in the near future for HP gas flow that KRISS can not cover.
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