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ABSTRACT

Orifice meter is the most widely used flowmeter in custody transfer between KOGAS and city gas
companies. Absolute pressure value is needed to calculate the gas flow of orifice metering system, but the
gauge pressure transmitters are mainly used in the field. In case that the gauge pressure transmitters are
used, the fixed value as standard atmospheric pressure(101.325kPa) is applied for the absolute pressure
value. The real, local atmospheric pressures of each metering station are different from the standard
condition as the altitude and weather conditions. In this study the flow calculation errors were
quantitatively analyzed through examining the atmospheric pressures of 60 stations of KOGAS. The data
for analysis are such like the time data of supplied gas amount, the altitude of each metering station, the
time data of atmospheric pressures and altitudes of each weather observatory. The results showed that the
local atmospheric pressures were different from the standard value and the gas flow calculation errors
were distributed between -0024% ~ 0.025% based on the supplied gas amount in the year 1999 and 2000.
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Table 1 Gas metering stations and weather observatories

A A1 TFBYLY 714 #&4Y
LA E;‘iﬁ%% A, B8, 25, §4, ¥, T4, 1Y, 545 ), giA], 553 42, A 39, 29 ojd
=] T
AR} ?;:L ;-g, U, B2 B ML T B9, 93 9% B9 49| oy ae g 9w 49 o)d
FAAAL | A, AFE, ZAY, AF, F& 3F 2 A gt #F, i, 24, AL B3
AEXA L B4 FEl, 23, o, 84 £ X3, 9, o7, 7, %54
AgAA [ A%, &4, 4, A 83 A, A, 29, A AF, v, 2ak g4k
IEAA 94, AF, T s, 3%, 8¥, A%, &3, €&, 3% 4 AF, A, B, 5, o4
Table 2 Example of atmospheric pressure data
718 #5242 34 d7IgHhPa) ALRF Y | QLA AWIE
3:00AM | 6:00AM | 9:00AM | 12:00AM | 15:00PM | 18:00PM | 21:00PM | 24:00PM (hPa) (hPa)
10183 | 10172 | 10167 | 10160 | 10140 | 10118 | 10105 | 10082 10141 10252
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Table 4 Annual Gas amount of supply to City gas

Table 3 The altitude of metering stations companies.
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4 715 s 34 ¢ 1151,1489)1825709] &3 | 3106163 | 3566285
57 385 39 25 27k 11493306(150,391.3| ¥ | 950382 | 76,2484
BE 39 a3 2.7 HE |133841.8]182821.2| A&l | 298886 | 390430
7+s 10.3 34 134 7ba |315634.7]3172431 | FY | 1839843 2229676
T4t 19.2 AL 103.6 AL 1226999.1 124906741 AR - 5668.5
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Qs 32 AT 23 Sk - 5536 AFE | B 0456 |118258.3
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3% 456 5 32 2T - 191 % - 16,024.1
Hek 783 3 16 Her | 974693 11293826 «H - 6,201.9
AT 6.2 &E 4 3% 1281768151417 && - 41,5004
ZA9 28 44 1124 ZA4 | 18010 | 27446 | Bk - 26362
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Table 5 The local atmospheric pressures of metering stations

g 718 B34 Az FeeL
dagT dYH 7 713} HLNE Im Jgg 7
1,3_ Q -
VW gie | awde | g | TV | amigera | VEET ) apigees
(hPa)A (hPa)B D=(B-A) E=(B-A)/C B-(EXF)
1999-1-1 1014.1 10252 11.1 6.2 013 124 10236
Table 6 The monthly average atmospheric pressures(hPa) at district offices of each metering station
TE | 9% 14 24 39 48 529 64 79 8 94 108 | 1¢ | 129 | #H&
Ae | 199 | 10204 | 10205 | 10158 | 1011.8 | 10085 | 1005.9 | 1003.3 | 1006.2 | 1009.7 | 1017.3 | 10195 | 1023.3 | 10134
AR | 2000 | 10236 | 10206 | 10152 | 1010.3 | 1007.7 | 1004.8 | 1003.3 | 1006.3 | 10105 | 1017.2 | 1022.3 | 1021.9 | 10136
7 | 1999 | 10188 | 1019.1 | 1014.4 | 10105 | 1007.2 | 10046 | 1002.3 | 1004.1 | 10086 | 10162 | 10184 | 1022.0 | 1012.2
ZA | 2000 | 10223 | 1019.4 | 1014.1 | 1008.2 | 1006.7 | 1003.8 | 1002.2 | 1005.0 | 1009.2 | 10159 | 10209 | 10206 | 10124
3 1999 | 10158 | 10162 | 1011.1 | 1007.6 | 1004.5 | 1001.8 | 9989 | 1000.7 | 1005.0 | 10126 | 10147 | 10184 | 10089
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A | 1999 | 10166 | 1016.8 | 1012.8 | 1009.9 | 1006.7 | 1004.4 | 1002.7 | 1004.0 | 1007.6 | 10145 | 10166 | 1019.7 | 1011.0
AAAL | 2000 | 1019.0 | 1016.1 | 10125 | 10081 | 10061 | 1003.7 | 10023 | 10052 | 1007.8 | 1014.2 | 10183 { 10180 | 1010.9
39 | 1999 {10183 1 10187 | 10130 | 1010.0 | 1007.0 | 1003.7 | 10011 | 1002.7 | 1006.8 | 10150 | 10174 | 10214 | 1011.3
L A4} | 2000 110209 10185 | 1014.1 | 1009.0 | 10065 | 1003.3 | 1002.0 | 1004.3 | 1007.8 | 1014.8 | 1019.5 | 1019.7 | 1011.7
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Table 7 Gas amount of supply as applying the local atmospheric pressure
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Fig. 1 The monthly average distribution of local atmospheric
pressure at metering stations
(@) year 1999 (b} year 2000
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Table 8 Comparison of Gas amount between the standard
and local atmospheric pressure conditions
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FRIAE | IFEF | IEEY ol (ton)| 2.7Ho%)
(ton) (ton)
A€ | 1999 | 36333972 | 36341850 | 7878 0.022
ZJAF | 2000 | 42867435 { 42878214 | 10779 0025
74el 11999 | 1,773,7006 | 1,773899.0 | 1984 0.011
ZIAF | 2000 | 2,139,726.8 | 21400204 | 3026 0.014
2% 11999 | 4615748 | 4615726 2.2 0.000
AR 2000 | 6048509 | 6048394 | -115 | -0002
75 {1999 | 9316032 | 9313940 | -209.2 | -0.022
A | 2000 | 1.141,8415 | 1,141566.0 | -27/55 | -0.024
Ay | 1999 | 1,047,706.8 | 1.047.8140 ] 1072 0.010
AL | 2000 | 1,.2069229 | 1,297,0004 | 775 0.006
Iy | 1999 | 3425797 | 3426132 334 0.010
ZIAL | 2000 | 458,654.7 | 4587238 69.1 0.015
A )1 1999 | 81905625 | 8191,477.3 | 9154 0.011
2000 | 9,928,740.3 | 99299805 | 1,240.2 0012
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