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Evolutionary study toward practical use of high-performance
environmental ly-friendly gas insulation system using CF3l gas

Hidaka, Kunihiko
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CF31 gas is one of the alternatives for SF6. Its insulation performance is
superior to SF6 in uniform field and its Global Warming Potential (GWP) is quite low as same as CO2.
The electrical properties of CF31 and CF31/N2, CF31/C02 and CF31/SF6 mixtures are closely examined
and the results show that CF31 can be used as SF6-substitute gas in Gas Insulated transmission-Line
(GIL). A simple ranking method is proposed where the dielectric properties, saturated gas pressure,
and GWP are taken into account in selecting the mixture ratio as pragmatic gas mixture to GIL. With
this method, it turns out that CF31(20%)/C02(80%) or CF31(20%)/N2(80%) gas mixtures are the
reasonable choices. In addition, the applicability of these CF3l gas mixtures to the existing
275kV-GIL is evaluated through computation of cross sectional size of conductors based not only on
insulation designing but also on thermal designing.
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Table 1

Table1l. Pressure of CF;l mixture (reference value for SF6)

CFyl

mixture ratio

0%
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100%

CRil/CO,

0.393

0.222

0.161

0.135

0.110

0.077

CRsl/N,

0.273

0.196

0.153

0.128

0.100

0.077

CFsl/SFg

0.1
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0.109

0.094
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Table 2

CF3I

CF3l

Table 2. Boiling point of CFsl mixture listed in Table.1

ok o | 0% | 20% | 40% | 60% | 80% | 100%

CRA/CO, | 583 | -455 | -39.2 | 326 | -30.6 | -339

CFi/N, | -1863 | -49.1 | -30.4 | -339 | -329 | -339

CF4l/SFs | 693 | 59.6 | -46.9 | -41.2 | -358 | -339
unit[ ]
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Table3. Scores of CF;l mixture

Table 1

- non- impact
ges prgsaSLSJre bggilr?tg urf\ii];cl)(rjm wgrll;gce glggal
warming|
CF4l 1000 | 282 | 342 | 355 0.8
CO, 196 | 77.7 | 52.6 | 1000 | 3.9
CFR3l/CO, (20%:80%)| 34.7 | 51.7 | 100.0 | 87.3 2.2
CFR3l/CO, (40%:60%)| 47.8 | 389 | 764 | 61.3 16
CFl/CO, (60%:40%)| 57.0 | 25.6 | 625 | 56.1 14
CF3l/CO, (80%:20%)| 70.0 | 21.4 | 525 | 49.7 11
N, 28.2 |100.0r| 340 | 914 0.0
CF3l/N, (20%:80%) | 39.3 | 59.1 | 782 | 747 | 04
CF3l/N, (40%:60%) [ 50.3 | 39.2 | 73.0 | 56.4 0.6
CF4l/N, (60%:40%) [ 60.2 | 283 | 66.9 | 54.2 0.8
CF3l/N, (80%:20%) | 77.0 | 26.2 | 50.7 | 42.0 0.8
SFs 77.0 | 100.0 | 57.7 | 76.5 | 23900
CF3l/SFs (20%:80%) | 34.2 | 80.3 | 909 | 689 | 43020
CFl/SFg (40%:60%) | 70.6 | 545 | 774 | 56.2 | 15631
CFl/SFg (60%:40%) | 81.9 | 43.0 | 554 | 46.9 | 8987
CF3l/SFg (80%:20%) | 86.5 | 32.0 | 45.3 | 36.3 | 4255

* Original scoreswere over full marks.

Table 4 SF6
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Table4.  Ranking of CF;l mixture
roorank
gas Score rank | (excluding
1 SF¢ mixture)
CFil 495 14 i 9
CO, 62.5 7 4
CR31/CO, (20%:80%) 68.4 3 1
CF3l/CO, (40%:60%) 56.1 9 5
CF3l/CO, (60%:40%) 50.3 12 8
CF4/CO, (80%:20%) 484 16 1
N, 63.4 5 2
CF3l/N, (20%:80%) 62.8 6 3
CF3l/N, (40%:60%) 54.8 10 6
CF3l/N, (60%:40%) 524 1 7
CF3l/N, (80%:20%) 49.0 15 10
SFe 77.8 1 -
CF;l/SF¢ (20%:80%) 68.6 2 -
CFl/SFg (40%:60%) 64.7 4 -
CFl/SFg (60%:40%) 56.8 8 -
CFl/SFg (80%:20%) 50.0 13 -
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