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Abstract: At present, circuit breaker used SF; as its insulation because of its better
electrical withstand and arc quenching for circuit breaker used SFs as its insulation. However,
SF, has high cost and causes green house effect. poisonous environment. In this research, the
voltage withstand of Air and N, was studied The voltage withstand of each gas under 50 Hz

AC voltage was studied using a chamber designed following ASTM D 2477-96 which
consists of rod-plane and sphere-plane gap made of stainless steel. Gap distances in this
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experiment were 5. 10. 15 and 20 mm while the gas pressures were varied to 1, 2 and 3 bars.
The results show that Air and N have voltage withstand similar at the same gap distance and
pressure.
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AN | TreY
oV W USD"n
M | au | uni
1 2 3 4 5 6 7 8 9 10 | %Yl
(bar) | (mm)
5 3.4 3.7 4.4 3.4 34 3e7 34 34 34 3.7 3.5
10 5.9 5.9 Skl 5.9 7 5.7 5.9 5.9 5.9 5.9 5.8
3
15 7S 7.5 7.2 7.3 7.5 75 7.5 S T2 75 7.4
20 8.9 8.9 9.2 8.9 715 9.2 8.6 9.2 9.2 8.9 8.9
S 3.1 28 28 28 28 2.8 2.8 Sl 2.8 28 29
10 4.7 4.7 4.7 4.7 4.7 48 4.8 4.7 4.7 4.8 4.7
He A
15 6.9 6.1 6.9 6.1 6.1 6.1 6.1 6.2 6.1 6.9 6.4
20 7.9 7.9 7.8 7.9 7.9 7.8 7.9 15 7.9 7.9 7.9
5 2.1 21 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 21
10 3.7 3.7 3.7 4 3.5 3.7 3.7 3.5 3.7 3.7 37
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1.5 5.2 52 5.2 52 5:2 52 52 52 5.2 52 5.2
20 6.8 6.8 6.9 6.9 6.9 6.8 6.9 6.8 6.9 6.8 6.9
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3
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Ar 2
15 9.1 93 9.3 93 9.1 9.3 9.3 93 93 9.1 9.3
20 10.2 10.2 10.2 10.2 9.9 10.2 10.2 99 10.2 9.9 10.1
5 4.5 4.5 4 4 4.5 4.2 4.1 4.1 4.5 4.5 4.3
10 7.1 7.4 6.5 6.2 6.2 6.5 6.2 6.2 6.5 5.9 6.5
1
15 7.9 8.2 7.9 9.3 8.2 7.9 8.2 79 8.2 7.9 8.2
20 8.5 9.1 9.1 9.1 9.3 9.1 9.3 9.1 8.5 9.1 9.0
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AN | ST N
[ @ Usm"
My | au | un
1 2 3 4 5 6 7 8 9 10 | &V
(bar) | (mm)
5 15.0 15.0 14.4 15.0 13.9 15.0 15.0 15.0 14.4 15.0 14.8
10 2.2 21.2 212 19.0 19.5 21.2 19.0 212 19.5 A2 204
3
15 255 246 255 24.6 255 246 2545 255 255 24.6 25,1
20 325 37 325 32.5 B -7 32.5 32.5 325 31.7 325 323
5 12.7 12,2 11.9 12.7 12.2 12.2 11.9 12.2 2.2 11.9 12.2
10 17:3 16.7 17.3 17:3 16.7 17.3 16.7 173 16.7 17.3 17.0
€n, | 2
15 20.7 218 24l 21.2 20.7 20.7 21.5 20.7 20.7 21.2 2 150
20 26.9 263 26.3 26.9 26.3 26.3 26.3 26.3 26.2 26.3 26.4
5 10.5 10.5 11.0 10.5 11.0 10.5 10.5 11.0 11.0 11.0 10.7
10 16.1 16.1 14.4 14.4 14.4 14.4 16.1 14.4 16.1 16.1 1553
1
15 19.0 19.5 19.5 19.0 19.0 19.0 19.0 19.2 19.0 19.0 19.1
20 21.8 2118 21.8 21.8 2.8 21.8 21.8 21.8 21.8 21.8 21.8
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o ¢
AN | T30 HIIAUIDINANIUATIN (KV, )

e | au | upl
1 2 3 4 5 6 7 8 9 10 | N
(bar) | (mm)

5 15.8 17.0 15.8 15.8 15.8 15.8 15.8 17.0 15.8 15.6 16.0
10 22.1 21.5 22.6 22.1 2.5 22.1 221 22.1 21.5 215 21.9

3
15 280 26.9 26.3 26.3 26.9 26.9 26.3 26.9 26.9 26.3 26.8
20 354 33.9 32.5 33.9 354 325 325 354 32.5 32.5 33.7
B 12.7 13.0 3.3 12.7 12.7 13.0 13.0 13.3 13.0 13.3 13.0
10 18.7 18.1 17.5 17.5 18.1 18.1 18.1 18.7 18.1 17.5 18.0

G 2 1

. 15 232 22.1 232 226 2.6 3.2 226 23.2 22.6 232 229
20 28.3 28.9 26.9 26.9 26.9 28.3 26.9 26.9 26.9 28.3 203
3 11.8 11.3 10,3 11.3 10.7 11.9 1.7 11.9 FE3 11.9 11.4
10 16.1 15.8 16.1 16.1 16.1 15.8 16.1 15.8 16.1 16.1 16.0

1

15 20.4 20.4 19.8 19.8 20.4 19.8 19.8 19.8 20.4 19.8 20.0

N~
(8]
(=)}

20 23.8 226 238 23.8 232 22.6 22.6 232 230 23.1
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o 7
HIIAUITAAIUATIN (KV, )

AN | TTUY
(24 @ Usm
Ma | Aau | und
1 2 3 4 5 6 7 8 9 10 | &Va)
(bar) | (mm)
5 18.7 18.5 18.1 19.0 18.1 18.5 18.5 19.0 19.0 18.5 18.6
10 294 28.3 30.0 30.0 28.3 28.9 30.0 294 28.3 204 29.2
3
15 410 | 396 | 396 | 410 | 410 | 396 | 41.0 | 424 | 396 | 396 | 405
20 50.2 50.2 50.2 50.2 50.2 50.2 50.2 50.2 50.2 50.2 50.2
5 160 | 152 | 160 | 160 | 160 | 163 | 163 | 152 | 160 | 160 | 159
10 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 251 | 251
N, 2
y 15 35.3 36.7 33.9 33.9 339 35.2 33.9 352 33.9 339 34.6
20 448 | 421 | 462 | 421 | 435 | 421 | 435 | 435 | 421 | 21| 432
5 2.3 | 122 | 22/ 16| 16 | 2z | e | 122 | 122 | 116 |120
10 195 | 195 | 190 | 195 | 190 | 195 | 190 | 195 | 19.0 | 190 | 19.2
1
15 26.2 26.2 26.2 26.2 26.2 26.2 24.8 26.2 26.2 26.2 26.0
20 36.1 36.1 34.7 36.1 36.1 36.1 34.7 36.1 34.7 36.1 35.6
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o S A
US4 HIYINANIUATIN (KV_ )

ANV | STy
g .W Usn"»
M| ou | uny
] 2 3 4 5 6 7 8 9 10 | &V
(bar) | (mm)

S 19.2 19.2 19.2 20.4 19.8 19.8 19.2 20.9 19.2 20.9 19.8
10 30.6 30.6 2R 1L 31.1 3.7 30.6 30.6 30.6 30.6 Sil..| 30.8

3
15 43.8 424 424 424 43.8 424 42.4 42.4 424 42.4 42.7
20 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9
5 16.4 16.4 15.8 16.4 16.4 16.4 16.4 16.4 16.4 16.4 16.4
10 26.9 26.9 26.9 26.9 26.9 26.9 26.9 26.9 26.9 26.9 26.9

Air 2
15. 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8 36.8
20 453 438 438 453 453 438 43.8 438 453 453 44 .6
5 12.4 13.0 13.6 13.0 13.0 13.0 13.6 13.6 13.0 13.6 13.2
10 20.4 20.9 20.9 209 20.4 20.4 20.4 20.4 20.4 20.4 20.5

1
15 28.3 28.3 28.3 28.3 26.9 26.9 26.9 28.3 26.9 28.3 2047,
20 36.8 35.4 36.8 36.8 354 36.8 36.8 36.8 36.8 36.8 36.5
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o ¢ ¥ 4
UTIAULTNANUATIN (kV_)

AN | 52Oy
g . g Usmm
M| au | uni
1 2 3 4 5 6 7 8 9 lig" | V)
(bar) | (mm)
S 46.2 448 48.9 46.2 46.2 46.2 448 46.2 46.2 46.2 46.2
10 69.9 72.6 71.3 69.9 71.3 69.9 69.6 7168 72.6 7.3 71.0
3
15 96.4 93.7 92.3 96.4 93.7 96.4 96.4 93.7 96.4 923 94.8
20 116.8 118.1 116.8 114.1 1154 116.8 118.1 116.8 118.1 116.8 116.8
S 40.7 421 40.7 40.7 42.1 40.7 421 40.7 40.7 42.1 41.3
10 61.1 65.2 62.5 61.1 62.5 65.2 61.1 62.5 65.2 61.1 62.7
&, 2
1.5 84.2 86.9 86.9 84.2 86.9 86.9 84.2 86.9 86.9 84.2 85.8
20 105.9 105.9 105.9 108.6 108.6 108.6 108.6 105.9 108.6 105.9 107.3
5 28.5 32.6 32.6 33.9 32.6 32.6 32.6 33.9 33.9 32.6 32.6
10 543 543 54.3 53.0 516 543 53:.0 543 53.0 543 5346
1
15 73.3 76.0 73.3 78.8 76.0 76.0 76.0 78.8 78.8 76.0 76.3
20 97.8 97.8 95.0 97.8 100.5 100.5 97.8 100.5 100.5 100.5 98.9
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Y ' @ 4 o 1 o { ~ @ J
m‘snﬁ .8 ALTIAULYINANIUVDITATIUNY SE, ﬁ 25%, 50% ag 75% NANUAU 3 ‘mﬂu

(%4 adg
mManay SF-N, aan lasauyylasunay-sguy

& & oo
AN | TYUY USIAUIVINANIUATIN (KV )
% Y Uﬁ(m
M | e | uny
1 2 3 4 5 6 7 8 9 | 10 | &Va)
(bar) | (mm)
5 462 | 448 | 489 | 462 | 462 | 462 | 448 | 462 | 462 | 462 46.2
10 69.9 | 726 | 713 | 699 | 713 | 699 | 69.6 | 71.3 | 72.6 | 713 71.0
SF,100% 3
15 964 | 937 | 923 | 964 | 93.7 | 96.4 | 964 | 937 | 96.4 | 92.3 948
20 1168 | 118.1 | 1168 | 1141 | 1154 | 1168 | 118.1 | 1168 | 118.1 | 1168 | 1168
3 441 | 428 | 441 | 441 | 428 | 428 | 414 | 4401 | 428 | 414 43.0
SEFISAT “10. ] 672 | 672 | 686 | 659 | 659 | 686 | 672 | 686 | 672 | 672 67.3
3
o 15 91.0 | 869 | 91.0 | 910 | 86.9 | 896 | 91.0 | 869 | 89.6 | 91.0 89.5
20 1127 1 1100 | 1154 | 1127 | 110.0 | 111.3 | 1100 | 112.7 | 1154 | 110.0 | 1120
5 387 | 401 | 38.7 | 40.1 | 40.1 | 387 | 387 | 387 | 38.7 | 387 39.1
SF,50% 10 645 | 659 | 63.1 | 63.1 | 63.1 | 645 | 645 | 63.1 | 63.1 | 63.1 63.8
3
N.50% 15 828 | 855 | 883 | 828 | 855 | 828 | 828 | 855 | 883 | 828 84.7
20 1073 | 1073 | 110.0 | 107.3 | 107.3 | 104.6 | 110.0 | 107.3 | 107.3 | 107.3 | 107.5
5 346 | 360 | 346 | 333 | 333 | 319 | 346 | 333 | 346 | 346 34.1
SF25% 10 591 | 591 | 391 | 57.7 | 60.4 | 59.1 | 60.4 | 60.4 | 59.1 | 57.7 59.2
3
TS 15 774 | 80.1 | 80.1 | 82.8 | 80.1 | 80.1 | 82.8 | 80.1 | 774 | 828 80.4
20 1018 | 99.1 | 991 | 101.8 | 96.4 | 99.1 | 99.1 | 101.8 | 96.4 | 101.8 | 99.7
5 187 | 185 | 181 | 190 | 181 | 185 | 185 | 190 | 190 | 185 18.6
10 294 | 283 | 300 | 300 | 283 | 289 | 300 | 29.4 | 283 | 294 29.2
N, 100% 3
15 410 | 396 | 396 | 410 | 41.0 | 396 | 410 | 424 | 396 | 39.6 40.5
20 502 | 502 | 502 | 502 | 502 | 502 | 502 | 502 | 502 | 502 50.2
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w anuay | szozun Foyaananusadumsnal
A1t
(bar) (mm)
Min.(kV_ ) | Max.(kV_ ) Mean(kV_ ) SD
5 3.4 3.7 3.5 0.14
10 5.7 5.9 5.8 0.09
3
15 g2 7.5 7.4 0.12
20 7.5 9.1 8.9 0.51
5 2.8 3.1 29 0.12
10 4.7 4.8 4.7 0.04
He 2
15 6.1 6.9 6.4 0.38
20 7.5 7.9 7.9 0.12
5 2.1 2.1 2.1 0.00
10 3.5 3.7 3.7 0.13
1
15 5.2 52 5.2 0.00
20 6.8 6.9 6.9 0.05
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Y aa o J (23 adg
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9

aa @ J
AOANLLIIAUIUINA1IU

4 ANuAY | szozuny Uoya
ey
(bar) (mm)
Min.(kV_ ) | Max.(kV_ ) | Mean(kV_ ) SD
S 138 15.0 14.8 0.39
10 19.0 21.0 20.4 1.02
3
15 24.6 235:5 251 0.56
20 32.0 325 323 0.38
5 L129 12.7 12.2 0.29
10 16.7 17.3 17.0 0.30
Co, 2
15 20.7 21.5 21.0 0.34
20 26.3 26.9 26.4 0.26
S 10.5 11.0 10.7 0.26
10 14.4 16.1 15.3 0.89
1
15 19.0 195 19.1 0.20
20 21.8 21.8 21.8 0.00
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= ANAY | szpzuny Toyaanan s W ITAAIIN
N1y
(bar) (mm)
Min.(kV_ ) | Max.(kV_ ) Mean(kV_ ) SD
S 15.6 170 16.0 0.52
10 215 22.6 29 0.38
3
15 26.3 28.3 26.8 0.60
20 8255 35.4 33.7 1.33
S 12.7 1:3:3 13.0 0.24
10 1.7.5 18.7 18.0 0.44
0, 2
15 221 23.2 22.9 0.39
20 26.9 289 27.5 0.81
3 10.7 11.9 11.4 0.47
10 15.8 16.1 16.0 0.14
1
15 19.8 20.4 20.0 0.30
20 22.6 23.8 23:1 0.52
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Y

aa @ -4
ADANLIIAULIUINA1IU

y anuey | szuzunt RHE
et
(bar) (mm)
Min.(kV_ ) | Max.(kV ) Mean(kV_ ) SD
5 18.1 19.0 18.6 0.33
10 283 30.0 292 0.71
3
15 39.6 42.4 40.5 0.97
20 50.2 50.2 50.2 0.00
5 15.2 16.3 159 0.38
10 251 25.1 25.1 0.00
N, 2
15 339 36.7 34.6 0.97
20 42.1 46.2 43.2 1.40
5 11.6 12.3 12.0 0.31
10 19.0 19.5 19.2 0.26
1
15 24.8 26.2 26.0 0.44
20 34.7 36.1 35.6 0.67
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5 anuen | szozund foyaanaaussdusna
et
(bar) (mm)
Min.(kV ) Max.(kV_ ) | Mean(kV_ ) SD
3 19.2 209 19.8 0.71
10 30.6 3147 30.8 0.37
3
15 42.3 43.8 42.7 0.59
20 50.9 50.9 50.9 0.00
5 15.8 16.4 16.4 0.18
10 26.9 26.9 26.9 0.00
Alr 2
15 36.8 36.8 36.8 0.00
20 43.8 453 44.6 0.79
5 12.4 13.6 13.2 0.40
10 20.4 20.9 20.5 0.24
1
15 26.9 28.3 27.7 072
20 354 36.8 36.5 0.59
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S anuay | szozin Toyandan s suLTAAINT
et
(bar) (mm)
Min.(kV_) | Max.(kV__) Mean(kV_ ) SD
3 44.8 48.9 46.2 1.11
10 69.9 72.6 71.0 1.10
B
15 92.3 96.4 94.8 1.79
20 114.1 118.1 116.8 1.26
S 40.7 42.1 41.3 0.72
10 61.1 65.2 62.7 1179
SF, 2
15 84.2 86.9 85.8 1.39
20 105.9 108.6 107.3 1.42
5 285 33.9 32.6 L35
10 51.6 54.3 53.6 0.94
1
L5 73:3 78.8 76.3 2.03
20 95:.0 100.5 98.9 1.91
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Y aa i @ J o [d { .
m%mﬁ V.16 sﬁjaﬂgﬁﬂ"lflﬁﬂﬁﬂ?LLﬁ\i@‘l—!L’UiﬂﬂTJu"Uﬂﬁﬁﬂﬁ’JuﬂWﬁ SF, ‘ﬁ 25%, 50% uag 75% ‘ﬁ

o J Y ag
ANUAY 3 V1T IumaHeay SFN, dtan lasauyuilatsuvan-seuu

anau . 20 " P
f aisu | el VOYATDANILTIAUIITNATIY
YINY
(bar) (mm) .
W1 Min.(kV_ ) | Max.(kV_ ) | Mean(kV_ ) SD
5 44.8 48.9 46.2 111
10 69.9 72.6 71.0 1.10
SF, 100% 3
15 923 96.4 94.8 1.79
20 114.1 118.1 116.8 198
5 41.4 44.1 43.0 1.05
s 0% 10 65.9 68.6 673 1.00
3
- 15 86.9 91.0 89.5 1.87
20 110.0 115.4 112.0 v ]
5 38.7 40.1 39.1 0.67
e 10 63.1 65.9 63.8 0.98
3
K01 15 82.8 88.3 84.7 2.25
20 104.6 110.0 107.5 1.53
5 319 36.0 34.1 1.13
SF, 25%
‘ 10 57.7 60.4 592 0.99
:
N 15 77.4 82.8 80.4 1.99
20 96.4 101.8 99.7 2.12
5 18.1 19.0 18.6 033
10 283 30.0 29.2 0.71
N, 100% 3
15 39.6 42.4 40.5 0.97
20 50.2 50.2 50.2 0.00
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) Pl A
USIAHIUTNANIUATIN (kKV_ )

AN | STYL
o v Ustm
M | e | un
1 2 3 4 5 6 7 8 9 10 | &V
(bar) | (mm)
S 4.5 4.5 4.2 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
10 6.5 6.5 6.5 6.8 6.3 6.5 6.5 6.8 6.8 6.8 6.6
3
15 7.9 8.3 7.9 8.3 8.3 7.8 8.3 7.9 7.9 8.3 8.1
20 10.5 10.5 10.5 10.5 9.3 10.5 10.5 9.3 10.5 9.3 10.1
5 4.1 3.8 3.8 3.8 3.8 3.8 38 3.8 38 3.8 38
10 ) 5.2 5.5 5.5 Sl 5.2 5.2 S5 5.2 5.0 53
He y,
15 6.6 7.0 TS 7.0 6.6 7.5 70 6.6 7.0 7.0 7.0
20 8.2 8.8 8.8 8.2 8.8 8.8 8.2 8.8 8.8 8.8 8.6
5 3.0 32 32 3.0 3.0 3.0 3.2 3.2 3.0 3.2 3.1
10 4.0 42 4.2 42 4.2 4.2 4.0 4.2 4.2 4.0 4.1
1
15 5.2 8.5 5.5 5.5 k) 5.5 52 Se5 5.5 55 545
20 %.5 78 6.9 TS5 6.9 78 6.9 6.9 6.9 7.5 7.2
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v ¢ & 4
USIRUIUTAANINATIN (KV,)

AW | ITBY
oy (-9 U_‘U",u
M | ou | uni
1 2 3 4 5 6 7 8 9 10 | &V
(bar) | (mm)
5 8.8 8.8 9.3 8.8 8.8 93 8.8 9.3 8.8 8.8 8.9
10 14.4 13.9 13.9 13.9 13.9 13.9 13.9 13.9 13.9 13.9 13.9
3
15 19.5 20,1 19.5 19.5 19.0 19.0 19.5 19.0 19.5 19.0 19.3
20 28.5 24.6 24.6 23.5 23:5 24.6 24.6 23.5 24.6 24.6 242
S 7.8 7.2 8.3 7.8 8.1 8.3 8.3 i) 8.3 8.1 8.0
10 11.6 11.6 122 12.7 11.6 12:7 11.6 122 11.6 12.2 12.0
Ar )
15 15.6 15.6 15.6 16.1 16.7 16.1 16.1 15.6 16.7 16.1 16.0
20 19.5 19.5 20.1 19.5 20.1 204 20.1 20.1 19.5 19.5 19.8
5 6.9 6.6 6.9 7.2 6.4 6.9 6.6 6.4 6.9 6.9 6.8
10 93 9.3 9.9 8.8 9.9 9.9 93 93 99 99 9.6
1
15 1.2, 2.7 12.2 12.7 1262 12.2 12.7 12.2 12.2 12.7 12.4
20 16.1 15.6 16.1 15.6 15:6 16.1 15.6 15.6 15.6 15.6 15.7
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Y ! w p o ad
C’ﬂiN‘ﬁ 7.3 ALLIIAULUINANIUUDINTY COz ﬂlﬁﬂiﬂiﬂlmﬂﬂﬁﬂﬂﬁu—ig‘iﬂﬂ

@ g
.ﬂ’JWJ 28T UIAUUINANIUATIN (KV_ )

rms

[

(24 S0%
My | oau | unl '

i R 3 | 4 5 6 7 8 g 1 _jo. i
(bar) | (mm)

5 35.2

w
n
to
o)
%)
=
(98]
e
=
%)

%)
o
[99)
]
Ne)
W
18]
=
o
]
=N
o8]
[
O

339 34.1

10 51.6 51.6 543 51.6 58.7 343 51.6 51.6 543 543 53¢l

’ 15 65.2 67.9 73.3 73.3 73.3 67.9 73.3 73.3 70.6 70.6 70.9
20 76.0 84.2 76.0 84.2 84.2 84.2 84.2 84.2 84.2 84.2 82.6
5 28.0 28.0 28.8 28.0 28.0 28.8 29.3 28_.8 28.0 28.8 28.6
10 43.3 40.7 42.1 43.5 42.1 435 42.1 42.1 40.7 435 42.4

o, 2 &

IS 53.0 57.0 37.0 53.0 57.0 57.0 53.0 57.0 57.0 570 55.8
20 66.5 76.9 66.5 67.9 66.5 70.6 66.5 67.9 70.6 70.6 68.2
) 217 215 24.4 21.7 247 231 215 21:7 21T 21.7 221
10 32.6 32.6 32.6 32.6 352 38.9 33.9 32.6 32.6 32.6 33.1

1

15 40.7 40.7 39.4 40.7 38.0 42.1 40.7 40.7 42.1 42.1 40.7

20 50.2 50.2 48.9 50.2 53:0 50.2 51.6 51.6 50.2 489 505
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v ¢ & o
LIIAUILINATIUATIN (KV_)

AN | S2Be
@ w Ui
M | au | oun
1 2 3 4 5 6 7 8 9 10 | &Va)
(bar) | (mm)
5 353 36.7 353 33.9 33.3 36.7 33.9 353 38:3 339 35.2
10 53.0 53.0 543 55.7 53.0 543 543 53.0 53.0 53.0 53.6
3
15 133 72.0 70.6 72.0 70.6 72.0 73.3 72.0 72.0 70.6 71.8
20 84.2 81.5 81.5 84.2 84.2 86.9 81.5 84.2 81.5 84.2 84.4
5 299 293 299 29.3 29.3 29.9 29.3 29.3 29.9 30.4 29.7
10 44 .8 40.7 40.7 44 8 448 448 448 448 44 8 44 8 44.0
0, ey A
15 57.0 57.0 57:0 57.0 57.0 5.0 543 5740 57.0 57.0 56.8
20 70.6 67.9 70.6 67.9 7848 70.6 67.9 67.9 67.9 67.9 69.3
5 234 25.0 234 234 234 234 234 234 25.0 23.4 23.7
10 33.9 3518; 33.9 35.3 339 339 33.9 353 339 339 344
1
15 46.2 44.8 39.4 46.2 435 394 40.7 40.7 448 40.7 42.6
20 51.6 50.2 543 50.2 51.6 543 50.2 543 50.2 51.6 51.9
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o ¢ ¥ A
UFIAUDINAIIATIN (KV_)

ANY | T8
[ % Uf()"u
My | au | unil
1 2 3 4 5 6 % 8 9 10 | &V
(bar) | (mm)
5 414 414 41.4 40.1 41.4 40.1 414 40.1 40.1 41.4 40.9
10 59.1 59.1 59.1 60.4 60.4 59.1 60.4 60.4 59.1 60.4 59.7
3
15 80.1 77.4 80.1 80.1 80.1 77.4 80.1 77.4 80.1 80.1 79.3
20 93.7 91.0 93.7 93.7 91.0 93.7 91.0 91.0 93.7 93.7 92.6
S 31.9 333 30.6 33.3 31.9 30.6 383 30.6 31.9 333 32.0
10 46.8 48.2 48.2 46.8 48.2 48.2 46.8 48.2 482 46.8 47.7
N, 2
¥ 15 64.5 64.5 63.1 63.1 61.8 64.5 61.8 63.1 63.1 61.8 63.1
20 74.7 72.0 74.7 74.7 74.7 74.7 72.0 74.7 74.7 74.7 74.1
5 25.3 253 24.7 25.9 25.8 25.8 24.7 25.8 24.7 25.8 254
10 36.0 36.0 37.3 333 37.3 373 BT 373 36.0 333 357
1
15 441 42.8 455 42.8 45.5 45.5 44.1 44.1 42.8 441 44.1
20 50.2 52.3 53.6 50.9 53.6 50.9 52.3 50.9 52.3 53.6 52.1
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o i
AN | YUY UIIAUUITNAIUATIN (KV__)
oy [ Usmn
mas | eu | uny ,
1 2 3 4 5 6 7 8 9 10 | &
(bar) | (mm)
5 421 39.4 448 448 42.1 43.5 43.5 40.7 43.5 42.1 42.6
10 61.1 59.7 61.1 61.1 61.1 61.1 61.1 59.7 61.1 61.1 60.8
3
15 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1 80.1
20 93.7 923 92.3 93.7 93.7 93.7 92.3 923 93.7 923 93.0
5 33.9 31.2 33.9 353 31.2 33.9 3i1.2 339 35.3 k2, 33.1
10 50.2 47.5 47.5 50.2 47.5 47.5 50.2 50.2 47.5 50.2 48.9
Air 2 ¢
BR) 65.2 65.2 63.8 62.5 63.8 63.8 65.2 65.2 65.2 63.8 64.4
20 76.0 74.7 76.0 74.7 74.7 76.0 74.7 76.0 76.0 74.7 75.4
5 272 25.8 25.8 25.8 25.8 272 258 272 258 24.4 26.1
10 37.3 373 347.3 373 358 87.3 37.3 37.3 353 378 36.9
1
15 44 8 448 448 448 45.5 45.5 448 45.5 45.5 448 451
20 54.3 54.3 53.6 543 53.6 54.3 52.3 54.3 998 53.6 53.7
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o ¢ & 4
UIIAWUINANIUATIN (kV )

ANV | TuuY
(4 @ Usm
My | au | uny
1 2 3 4 5 6 7 8 9 10 | &Vad
(bar) | (mm)
5 96.4 99.1 96.4 99.1 99.1 96.4 96.4 96.4 96.4 96.4 97.2
10 141.2 143.9 143.9 149.4 146.6 146.6 141.2 143.9 141.2 141.2 143.9
3
15 179.2 184.7 182.0 182.0 179.2 182.0 182.0 182.0 182.0 179.2 181.4
20 211.8 209.1 211.8 209.1 209.1 211.8 209.1 211.8 209.1 209.1 210.2
S 67.2 65.9 63.9 67.2 6359 65.9 67.2 65.9 65.9 65.9 66.3
10 104.6 107.3 107.3 104.6 104.6 104.6 107.3 107.3 107.3 [O7.3 106.2
SE, v,
L15 134.4 134.4 133.1 1344 134.4 1317 1344 1344 134.4 134.4 134.0
20 162.9 160.2 157.5 162.9 1575 160.2 160.2 162.9 160.2 160.2 160.5
5 42.8 441 441 41.4 41.4 42.8 44.1 441 428 42.8 43.0
10 69.9 69.9 69.9 69.9 69.9 69.9 69.9 69.9 69.9 69.9 69.9
1
15 88.3 91.0 88.3 88.3 91.0 91.0 88.3 91.0 88.3 88.3 89.3
20 107.3 1'10:0: | 1073 107.3 107.3 108.6 107.3 108.6 107.3 108.6 107.9
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Y 1 [ J [ 4 . = @ o
Vnﬁ%‘i‘ﬁ 7.8 ALLIIAWVINANIUVDITATIUNY SF, “71 25%, 50% 1ag 75% NANUAU 3 mﬂu

d ac
MIFHTY SE-N, @Laﬂiﬂiﬂllﬂﬂ‘iﬂiﬂﬂﬁh-ﬁguTU

o ¢ ¥ A
USIAULIUTNANIUATIN (kV )

ANY | T8 "
(24 o Usmu
My | oA | upt
1 2 3 4 5 6 7 8 9 | 10 | &V
(bar) | (mm)
5 964 | 99.1 | 96.4 | 99.1 | 99.1 | 964 | 96.4 | 96.4 | 964 | 96.4 97.2
10 1412 | 1439 | 1439 | 149.4 | 146.6 | 146.6 | 141.2 | 143.9 | 1412 | 1412 | 1439
SF, 100% 3
15 179.2 | 184.7 | 182.0 | 182.0 | 179.2 | 182.0 | 182.0 | 182.0 | 182.0 | 179.2 | 181.4
20 2018 | 209.1 | 211.8 | 209.1 | 209.1 | 211.8 | 209.1 | 211.8 | 209.1 | 209.1 | 210.2
5 91.0 | 91.0 | 91.0 | 93.7 | 93.7 | 91.0 | 937 | 937 | 91.0 | 93.7 923
oy S0 (
SE ok 110 139.9 | 142.6 | 139.9 | 142.6 | 134.4 | 139.9 | 134.4 | 139.9 | 142.6 | 137.1 | 1393
3
Ni2sh 15 180.6 | 177.9 | 177.9 | 1752 | 1752 | 177.9 | 1752 | 165.7 | 172.4 | 1752 | 1753
20 191.5 | 207.8 | 207.8 | 205.0 | 205.0 | 205.0 | 194.2 | 194.2 | 207.8 | 205.0 | 202.3
5 774 | 82.8 | 80.1 | 77.4 | 80.1 | 828 | 80.1 | 774 | 80.1 | 828 80.1
SF,50% 10 134.4 | 129.0 | 134.4 | 1263 | 126.3 | 1344 | 129.0 | 129.0 | 1263 | 1263 | 1295
3
\56% 15 164.3 | 161.6 | 1643 | 161.6 | 1643 | 164.3 | 1643 | 1643 | 164.3 | 161.6 | 163.5
20 191.5 | 191.5 | 180.6 | 191.5 | 191.5 | 183.3 | 183.3 | 180.6 | 180.6 | 183.3 | 185.8
5 66.5 | 747 | 638 | 66.5 | 665 | 693 | 693 | 66.5 | 69.3 | 63.8 67.6
SF25% 10 118.1 | 1154 | 1046 | 112.7 | 110.0 | 1208 | 107.3 | 101.8 | 99.1 | 120.8 | 111.1
3
NG 15 142.6 | 139.9 | 150.7 | 153.4 | 154.8 | 152.1 | 139.9 | 153.4 | 139.3 | 1453 | 1472
20 180.6 | 180.6 | 1643 | 161.6 | 164.3 | 177.9 | 164.3 | 172.4 | 169.7 | 1643 | 170.0
5 414 | 414 | 414 | 40.1 | 414 | 40.1 | 414 | 40.1 | 40.1 | 414 40.9
10 59.1 | 59.1 | 59.1 | 60.4 | 60.4 | 59.1 | 60.4 | 60.4 | 59.1 | 60.4 59.7
N, 100% 13
15 80.1 | 77.4 | 80.1 | 80.1 | 80.1 | 77.4 | 80.1 | 77.4 | 80.1 | 80.1 79.3
20 937 | 91.0 | 937 | 93.7 | 91.0 | 93.7 | 91.0 | 91.0 | 93.7 | 93.7 92.6
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Y aa @ J < ag
Vn‘ﬂ\iﬁ .9 "[,l}@‘lsl‘a%13’dﬂ@ﬂWLLﬁﬁ@ULUﬁﬂﬂYJ‘H"\J@QﬂWGﬁ He @Laﬂimmmumeﬂau-ﬁzum

—

= anueu | szezunt Foyanfaniuswuusnanl
et
(bar) (mm)
Min.(kV,_) Max.(kV__) Mean(kV_ ) SD
5 4.2 4.5 4.5 0.09
10 6.5 6.8 6.6 0.14
3
LS 7.9 8.3 8.1 0.21
20 93 10.5 10.1 0.57
5 3.8 4.1 3.8 0.09
10 5.0 5.5 5.3 0.20
He 2
15 6.6 7.5 7:0 0132
20 8.2 8.8 8.6 0.28
5 3.0 3.2 3.1 0.10
10 4.0 4.2 4.1 0.09
1
15 5.2 5.5 5.5 0.12
20 6.9 WES) 12 0.31




Y aa @ J (23 ag
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n anuan | szozuny Toyaadaa i snaIng
et
(bar) (mm)
Min.(kV_ ) | Max.(kV_ ) Mean(kV_ ) SD
5 8.8 9.3 8.9 0.24
10 13.9 14.4 1319 0.15
3
15 19.0 20.1 19.3 0.35
20 23:9 24.6 24.2 0.56
S 12 8.3 8.0 0.38
10 11.6 12.7 12.0 0.45
Ar 2
15 15.6 16.7 16.0 0.42
20 19.5 20.1 19.8 0.30
S 6.4 72 6.8 0.25
10 8.8 9.9 9.6 0.39
1
15 12.2 12.7 12.4 0.26
20 15.6 16.1 15.7 0.24
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Vnﬁ'lﬁﬁ f.11 %@Hﬁﬂ?ﬁﬁﬂﬂﬂﬂ!ﬁ\‘iﬂumﬁﬂﬂTJ‘LlGUENﬂTCIf COZ@Lﬁﬂi@ﬁﬂll‘ﬂﬂ‘ﬂi\‘]ﬂaﬂ-ﬁgu"m
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. ANnuAn | svezuny ToyaananusauIInaINg
ey
(bar) (mm)
Min.(kV_ ) | Max.(kV_ ) | Mean(kV_ ) SD
5 32.6 38.0 34.1 1.72
10 51.6 55.7 53¢l 1.62
8
15 65.2 733 70.9 2.97
20 76.0 84.2 82.6 3.45
5 28.0 29:3 28.6 0.49
10 40.7 43.5 42.4 1.10
Co, 2
15 53.0 57.0 55.8 1:93
20 66.5 70.6 68.2 1.79
5 2 % 24.4 22.1 0.91
10 32.6 352 33.1 0.90
1
) 38.0 42.1 40.7 1.28
20 48.9 53.0 50.5 1.25




Y aa i @ 3 g adg
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S AnuAY | szozuny ToyaananiussdunInA1l
el
(bar) (mm)
Min.(kV_ ) | Max.(kV ) | Mean(kV ) SD
5 33.9 36.7 35.2 1.03
10 53.0 SO 53.6 0.94
3
15 70.6 73.3 71.8 1.00
20 81.5 86.9 84.4 1.82
5 293 304 29.7 3.09
10 40.7 44.8 44.0 1.72
0, 2
15 54.3 57.0 56.8 0.85
20 67.9 73.3 69.3 1.90
5 23.4 25.0 23.7 0.67
10 33.9 353 34.4 0.67
1
15 394 46.2 42.6 2.74
20 50.2 543 5119 1:79




Y 9 aa o ¢ g a g
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S anuau | szozuny Foyaanan 1T IwUILTNAT1IT
ey
(bar) (mm)
Min.(kV_ ) | Max.(kV_ ) | Mean(kV_ ) SD
5 40.1 414 40.9 0.67
10 59.1 60.4 59.7 0.68
3
15 77.4 80.1 79.3 1.30
20 91.0 93.7 92.6 1.39
5 30.6 33.3 32.0 118
10 46.8 48.2 47.7 O/ 2
N, 2
i 15 61.8 64.5 63.1 1.10
20 72.0 74.7 74.1 1.13
5 24.7 25.9 25.4 0.51
10 33.3 37.3 35.7 1.75
1
15 42.8 45.5 44.1 1.10
20 50.2 53.6 52.1 1.28
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9y

aa 1 o J
TAOANUIIAULUINAIIU

. anuay | szezuni Voya
ki
(bar) (mm)
Min.(kV_ ) | Max.(kV_) | Mean(kV ) SD
5 394 44.8 42.6 1572
10 59.7 61.1 60.8 0.59
3
I'S 80.1 80.1 80.1 0.00
20 92.3 93.7 93.0 0.73
5 31.2 358 33.1 1.72
10 47.5 50.2 48.9 1.42
Air 2
15 62.5 65.2 64.4 0.95
20 74.7 76.0 75.4 0.68
5 24 .4 2.2 26.1 0.88
10 8973 373 36.9 0.84
1
15 44.8 45.5 45.1 0.36
20 SRR 54.3 S347 0.79




4 aa o o o a g
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" ANuAY | szuzuny Foyaanan s WU
ey
(bar) (mm)
Min.(kV_ ) | Max.(kV ) | Mean(kV_ ) SD
5 96.4 99:1 97.2 1.30
10 141.2 149.4 143.9 2.86
3
15 179.2 184.7 181.4 1.74
20 209.1 211.8 210.2 1.39
5 65.9 67.2 66.3 0.62
10 104.6 107.3 106.2 1.39
SF, 2
15 181157 134.4 134.0 0.90
20 157.5 162.9 160.5 1.99
5 41.4 44.1 43.0 1.05
10 69.9 69.9 69.9 0.00
1
15 88.3 91.0 89.3 1.39
20 107.3 110.0 107.9 0.94
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4 aa % J @ 1 g { ~
ﬂ1§1~3ﬁ n.16 “ﬁ}@iquﬁ?/ﬂﬂﬁﬂGlﬂ”lklﬁflﬂumﬁﬂﬂ?juﬂl@\‘iﬁﬂﬁlufﬂ“])’ SF, ﬁ 25%, 50% uag 75% W

@ ' (%3] adg
AUAY 3 V1T lumasHay SF-N, Bian Tnsauuunsanay-szuiy

ﬁ/ﬂdju 9 aa @ o
4 i A o] VOYANDANIIAUIVINATI]
VOINIH
(bar) (mm) )
WL Mm.(k\/m) Max.(ka) Mean(k\/m) SD
5 96.4 99.1 97.2 1.30
10 141.2 149 4 143.9 2.86
SFh 100% 3
15 179.2 184.7 181.4 1.74
20 209.1 211.8 210.2 1.39
5 91.0 93.7 92.3 1.42
Sl 10 134.4 142.6 139.3 3.10
3
o 5 165.7 180.6 175.3 4.06
20 191.5 207.8 202.3 6.39
5 77.4 82.8 80.1 2.20
SFe 74 10 126.3 134.4 129.5 355
3
n—_— 15 161.6 164.3 163.5 1.30
20 180.6 191.5 185.8 5.05
5 63.8 747 676 321
SF _25%
‘ 10 99.1 120.8 111.1 7.79
4
7 15 139.9 154.8 147.2 6.28
20 161.6 180.6 170.0 7.40
5 40.1 41.4 40.9 0.67
10 59.1 60.4 59.7 0.68
N, 100% 3
15 77.4 80.1 79.3 1.30
20 91.0 93.7 92.6 1.39
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o ¢ ¢
UIIAUUINANIUATIN (KV )

ANY | S2ue
<y @ Usmn

My | e | unil

| 2 3 4 5 6 7 8 9 19 | k¥

(bar) | (mm)
) 5.0 5.2 5.5 5.2 5.2 52 4.7 5.0 5.2 5.5 52
10 7.5 7.8 75 9.9 7.8 7.8 7.8 8.1 7.5 7.5 7.9

3
15 9.5 9.8 9.8 9.5 9.5 9.8 9.5 9.5 9.5 9.8 9.6
20 12.0 NE:7 11.7 12.6 12.0 2.0 12.0 12.0 12.3 12.0 12.1
S 4.1 4.4 4.7 4.1 4.4 4.0 4.4 4.4 4.7 4.4 43
10 6.6 6.6 6.6 6.4 6.6 6.1 6.6 6.6 6.6 6.6 6.6
He 2 ¢
L15 8.3 8.6 8.1 8.3 8.3 8.3 8.6 8.6 8.1 8.1 8.3
20 10.0 10.3 9.5 9.8 9.8 10.3 10.3 10.3 10.0 10.0 10.0
5 3.8 3.8 3.5 3.8 3.8 4.1 3.8 4.1 4.1 4.1 3.9
10 5.2 5.0 52 5.2; 5.5 5.2 e 5.8 6.4 5.2 5.4
1

15 6.9 6.9 6.9 6.6 6.6 6.9 6.6 6.9 6.9 6.9 6.8
20 8.6 8.3 8.6 8.1 8.3 8.3 8.6 8.3 8.6 8.6 8.5
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v ¢ & 4
USIAUIUINAIUATIN (kV, )

AN | YUY
(%4 @ Uw\-
My | oau | uni ,
1 2 3 4 5 6 7 8 9 19 | &V
(bar) | (mm)
5 8.9 9.5 9.5 8.9 9.5 9.5 9.5 9.5 9.5 9.5 94
10 6.7 16.1 16.7 16.1 16.7 16.4 16.4 16.7 16.4 16.7 16.5
3
15 20.4 21.5 20.9 20.9 209 215 20.4 20.9 21.5 20.9 21.0
20 249 252 252 252 249 249 249 25.2 25.2 252 25.1
5) 8.3 8.5 8.3 8.3 8.5 8.3 8.3 8.5 8.5 8.5 8.4
10 14.1 13.9 14.1 13.9 14.1 13.9 13.9 14.1 13.9 14.1 14.0
AI' 2 (
115 17.5 7.0 18.1 17.5 18.1 17.0 18.1 17:5 18.1 175 17.7
20 20.4 20.9 2.5 20.4 21.5 21.5 20.9 215 21.5 20.9 21.1
5 7.2 6.9 6.9 7.2 72 7. 7.2 7.2 6.9 72 izl
10 10.3 10.0 10.5 10.0 10.0 10.3 10.3 10.5 10.3 10.3 10.3
1
15 14.3 113.7 13.7 13.7 14.3 13.7 1317 13.7 13.4 13.7 13.8
20 16.7 16.1 16.1 16.7 16.7 16.7 16.1 16.1 16.7 16.7 16.6
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. P o
USIAUIUTNANIUATIN (KV )

AN | LYY .
@ . Uy,
M| A | und
1 2 3 4 5 6 7 8 9 10 | &V
(bar) | (mm)
5 38.7 36.0 38.7 3173 37.3 37.3 38.7 36.0 37.3 373 3785
10 64.5 63.1 65.9 64.5 65.9 63.1 63.1 63.1 64.5 64.5 64.2
3
15 82.8 82.8 81.5 85.5 81.5 82.8 81.5 81.5 81.5 82.8 82.6
20 93.7 96.4 96.4 93.7 96.4 96.4 93.7 93.7 96.4 93.7 95.0
) 29.2 29.2 292 27.8 27.8 30.6 30.6 292 30.6 29.2 29.3
10 50.9 49.6 52:3 50.9 50.9 523 52.3 523 50.9 49.6 51.2
cO 2
L15 66.5 69.3 66.5 66.5 66.5 63.8 63.8 69.3 66.5 63.8 66.3
20 74.7 77.4 77.4 78.8 74.7 78.8 77.4 74.7 78.8 77.4 77.0
5 25.1 23.8 265 23.8 25.1 23.8 26.5 238 224 23.8 24.4
10 34.6 34.6 36 34.6 36.0 36.0 34.6 373 34.6 36.0 35.4
1
15 48.2 46.8 441 48.2 482 46.8 441 46.8 48.2 45.5 46.7
20 550 53.6 55.0 52.3 55:0 53.6 53.6 55.0 55.0 53.6 54.2
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o s ¥ 4
UIIAULTAAINATIN (KV )

ANV | 52O
(%4 [ USD“»
M| oau | un
1 2 3 4 5 6 7 8 9 10 | &Va)
(bar) | (mm)
5 40.1 38.7 38.7 38.7 38.7 37:3 38.7 40.2 38.7 B7:3 38.7
10 64.5 65.9 672 64.5 65.9 64.5 64.5 65.9 65.9 67.2 65.6
3
15 82.8 85.5 82.8 82.8 82.8 82.8 85.5 85.5 85.5 82.8 83.9
20 99,1 037 96.4 99.1 99.1 99.1 96.4 93.7 93.7 93.7 96.4
5 30.6 30.6 30.6 29.2 30.6 31.9 31.9 30.6 31.9 30.6 30.8
10 49.6 523 53.6 52.3 53.6 §2.3 53.6 52.3 52.3 53.6 52.5
0, 2« ‘
15 69.3 66.5 63.8 69.3 69.3 66.5 69.3 66.5 66.5 69.3 67.6
20 77.4 77.4 77.4 80.1 77.4 80.1 77.4. 80.1 174 80.1 78.5
5 23.8 25.1 26.5 254 26.5 25.1 26.5 25.1 26.5 26.5 25.7
10 373 36.0 37.3 L1718 36.0 37.3 37.3 373 37.3 36.0 36.9
1
15 49.6 46.8 48.2 48.3 49.6 49.6 49.6 48.2 46.8 46.8 48.3
20 55.0 56.4 55.0 53.6 56.4 55.0 56.4 55.0 55.0 56.4 55.4
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& ]
ANy | e UIIARILINANIUATIN (kV_)
o «vl USO%
M| au | und
1 2 3 4 5 6 7 2 9 10 | &V
(bar) | (mm)
5 42.1 43.5 42.1 43.5 435 43.5 42.1 42.1 43.5 42.1 42.8
10 72.0 69.3 70.6 72:0 69.3 72.0 70.6 70.6 720 720 71.0
3
15 89.6 92.3 91.0 89.6 91.0 91.0 91.0 92.3 91.0 91.0 91.0
20 101.8 101.8 104.6 104.6 101.8 104.6 101.8 104.6 101.8 104.6 103.2
5 33.3 339 31.9 33.3 33.3 339 333 31.9 33.3 33.3 33.1
10 55.0 56.4 56.4 57.7 56.4 56.4 55.0 55.0 56.4 55.0 55.9
N, 2 ‘
15 | 713 69.9 69.9 TLE3 67.9 69.9 71.3 69.9 69.9 69,9 70.1
20 81.5 84.2 82.8 82.8 85.0 82.8 81.5 82.8 842 82.8 83.1
5 27.8 27.2 272 27.8 292 27.2 292 27.2 278 272 27.6
10 40.1 38.7 36.0 38.7 40.1 38.7 38.7 36.0 38.7 38.7 38.4
1
15 48.2 49.6 49.6 48.2 48.2 48.2 49.6 49.6 48.2 48.2 48.7
20 57.0 59.7 58.4 59.7 58.4 S5a7 59.7 57.0 59.7 58.4 58.4
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@ ¢ Y oa
USIAUIUINANIUATIN (KV )

AN | SToY
(%4 o Usmn
M | oau | upl
| 2 3 4 5 6 7 8 9 10| ¥
(bar) | (mm)
5 43.5 448 448 43.5 43.5 43.5 448 448 43.5 43.5 44.0
10 720 72.0 73.3 720 73.3 720! 73.3 73.8 72.0 72.0 72.5
3
1S 93.7 92.3 89.6 93.7 91.0 92.3 91.0 923 93.7 923 92.2
20 104.6 107.3 104.6 104.6 107.3 104.6 101.8 104.6 104.6 104.6 104.8
5 25 2 33.9 352 352 383 352 33.3 35.2 35.2 333 34.6
10 57.7 56.4 57.7 57.7 Sl 56.4 55.0 ST, 7 56.4 57.7 57.0
Air 24
, 15 71.3 126! 72.6 718 7.3 72.6 71.3 7133 69.9 69.9 71.4
20 85.5 85.5 82.8 85.5 85.5 85.5 85.5 82.8 842 85.5 84.9
5 278 29.2 30.6 27.8 27.8 27.8 29.2 27.8 27.8 27.8 284
10 40.1 41.4 41.4 38.7 40.1 38.7 38.7 414 40.1 38.7 39.9
1
LS 50.9 50.9 49.6 50.9 48.2 50.9 49.6 49.6 50.9 48.2 50.0
20 61.1 58.4 61.1 59.7 58.4 61.1 59.7 61.1 59.7 61.1 60.2
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4 ' @ Jd ag
ﬂ1§1ﬂﬁ 4.7 AUIIAUUINATIUVDN SF6@Laﬂimmmmzum-ﬁzum

o & U A
AU | ISUT LINAULYINATIIUATIN (ermS)

[+ [ 50%
M | oau | unl 5

(bar) | (mm)

5 107.3 | 104.6 | 107.3 | 107.3 | 107.3 | 104.6 | 107.3 | 104.6 | 107.3 | 104.6 106.2

10 1643 | 167.0 | 1643 | 167.0 | 167.0 | 1643 | 167.0 | 1642 | 1642 | 164.2 165.4

'%
. 15 2105 | 202.3 | 2105 | 207.8 | 207.8 | 202.3 | 210.5 | 210.5 | 207.8 | 210.5 208.0
20 2458 | 2458 | 243.1 | 2458 | 245.8 | 245.8 | 2458 | 2458 | 243.1 | 2458 245.2
5 75.4 75.4 74.0 75.4 75.4 75.4 74.0 75.4 75.4 75.4 74.8
10 118.1 120.8 | 120.8 120.8 120.8 118.1 118.1 120.8 120.8 120.8 120.0

Sy 2

215 1534 | 1534 | 1534 | 1534 | 1534 153.4 153.4 1534 | 1534 | 1534 153.4
20 191.5 191.5 194.2 194.2 | 191.5 191.5 186.0 | 191.5 1942 | 191.5 191.7
5 52.3 53.6 53.6 ¥3 53.6 50.9 53.6 53.6 523 53.6 53.0
10 84.9 84.9 83.5 84.9 84.9 84.9 84.9 84.9 84.9 84.9 84.7

1

15 112.7 | 112.7 | 110.0 | 110.0 | 112.7 | 110.0 | 112.7 | 112.7 | 112.7 | 110.0 111.6

20 129.0 | 1344 | 134.4 | 129.0 | 1344 | 1344 | 1344 | 129.0 | 1344 | 1344 132.8
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Y i @ 3 v ) ! =i @ o
VH‘ENI‘?] L8 AMUTIAUUINANIUUDITATIUNY SF6 ‘ﬁ 25%, 50% 1AL 75% NANUAY 3 ‘1J"|§1°LJ

Y ad
YT SF()-N2 @Lﬁﬂiﬁﬁﬂllﬂﬂig‘lﬂﬂ-ﬁgu?U

v ¢ & 4
USIRATILTNAIINATIA (V)

A U S T
23 @ Us(rx,
My | oau | uny
1 2 3 4 5 6 7 8 9 g | V)
(bar) | (mm)
5 107.3 1 104.6 | 107.3 | 107.3 | 1073 | 104.6 | 107.3 | 104.6 | 1073 | 104.6 | 1062
10 164.3 | 167.0 | 1643 | 167.0 | 167.0 | 1643 | 167.0 | 1642 | 1642 | 1642 | 1654
SF, 100 3
15 210.5 | 202.3 | 210.5 | 207.8 | 207.8 | 202.3 | 210.5 | 210.5 | 207.8 | 2105 | 208.0
20 2458 | 2458 | 243.1 | 2458 | 2458 | 2458 | 2458 | 2458 | 243.1 | 2458 | 2452
5 1018 | 99.1 | 964 | 964 | 99.1 | 937 | 937 | 101.8 | 93.7 | 910 96.7
£
SE75% 10 15621 1589 | 1643 | 1643 | 1562 | 161.6 | 1643 | 1562 | 161.6 | 1562 | 160.0
3
NS0k 15 177.9 1 180.6 | 210.5 | 199.6 | 196.9 | 1942 | 196.9 | 188.7 | 1942 | 1942 | 1934
20 232.2 | 237.6 | 229.5 | 2322 | 237.6 | 229.5 | 232.2 | 2403 | 2376 | 2322 | 2341
5 86.9 | 89.6 | 950 | 86.9 | 923 | 869 | 923 | 950 | 86.9 | 89.6 90.2
SF50% 10 146.6 | 152.1 | 154.8 | 152.1 | 152.1 | 149.4 | 152.1 | 146.6 | 146.6 | 1494 | 1502
3
N.50% 15 184.7 | 182.0 | 190.1 | 190.1 | 192.8 | 187.4 | 190.1 | 182.0 | 184.7 | 182 186.6
20 228.1 | 222.7 | 222.7 | 222.7 | 228.1 | 2254 | 228.1 | 2254 | 222.7 | 222.7 | 2249
5 842 | 8l.5 | 842 | 788 | 869 | 788 | 788 | 760 | 81.5 | 788 80.9
SF25% 10 14121 141.2 | 146.6 | 133.0 | 143.9 | 1358 | 143.9 | 133.0 | 1358 | 1439 | 1399
3
M50 15 182.0 | 179.2 | 184.7 | 184.7 | 179.2 | 182.0 | 1792 | 182.0 | 184.7 | 1792 | 1817
20 203.7 | 2145 | 2145 | 211.8 | 217.3 | 206.4 | 211.8 | 220.0 | 2173 | 209.1 | 2126
5 421 | 435 | 421 | 435 | 435 | 435 | 421 | 420 | 435 | 421 42.8
10 720 | 693 | 706 | 720 | 693 | 720 | 706 | 706 | 720 | 720 71.0
N.100% 3
15 89.6 | 923 | 91.0 | 89.6 [ 91.0 | 910 | 91.0 | 923 | 910 | 910 91.0
L 20 101.8 | 101.8 | 104.6 | 104.6 | 101.8 | 104.6 | 101.8 | 104.6 | 101.8 | 1046 | 1032
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S anuay | szosunt Toyaaaan s swuIIAAINT
oy
(bar) (mm)
Min.(kV,_ ) | Max.(kV_ ) | Mean(kV_ ) SD
5 4.7 Do 5.2 0.23
10 7.5 9.9 7.9 0.72
3
15 9.5 9.8 9.6 0:1'5
20 Lel? 12.6 12401 0.26
S 4.0 4.7 4.3 0.23
10 6.1 6.6 6.6 0.16
He 4 2
15 8.1 8.6 83 0.20
20 9.5 10.3 10.0 0.27
S 3.5 4.1 39 0.20
10 3.0 6.4 5.4 0.41
1
S 6.6 6.9 6.8 0.14
20 8.1 8.6 8.5 0.18
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S anuan | szuzuny Voyaadaa s usnA1NI
Nt
(bar) (mm)
Min.(kV_ ) | Max.(kV_ ) | Mean(kV_ ) SD
S 8.9 9.5 9.4 0.25
10 16.1 6.7 16.5 0.24
3
15 20.4 25 21.0 0.41
20 249 25.2 25.1 0.15
5 8.3 8.5 8.4 0.10
10 13.9 14.1 14.0 0.10
Ar ¢ 2
15 17.0 18.1 17.7 0.44
20 20.4 2148 21.1 0.45
S 6.9 72 7.1 0.14
10 10.0 10.5 10.3 0.19
1
15 13.4 14.3 13.8 0.28
20 16.1 16.7 16.6 0.30
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S anwau | seozuny ToyanananssduILTAAINT
o
(bar) (mm)
Min.(kV_ ) | Max.(kV_ ) | Mean(kV ) SD
5 36.0 38.7 37.5 1.00
10 63.1 65.9 64.2 1.10
3
15 81.5 85.5 82.6 1.23
20 937 96.4 95.0 1.42
5 27.8 30.6 298 1.03
10 49.6 52.3 Sil..2 1.07
e 2
15 63.8 69.3 66.3 2.02
20 74.7 78.8 77.0 1.70
3 22.4 26.5 24.4 130
10 34.6 83 35.4 0.95
1
1S 44.1 48.2 46.7 1.63
20 32.3 55.0 54.2 0.95
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3

aa @ g
AROALINAUIUINANIU

S anuen | szezuny Voya
N1y
(bar) (mm)
Min.(kV_ ) | Max.(kV_) | Mean(kV_ ) SD
5 ST 40.1 38.7 0.93
10 64.5 67.2 65.6 1.07
3
15 82.8 85.5 83.9 1.39
20 93.7 99.1 96.4 2.54
5 29.2 31.9 30.8 0.84
10 49.6 53.6 92.5 122
0, « 2
15 63.8 69.3 67.6 1.93
20 77.4 80.1 78.5 1.39
5 23.8 26.5 25.7 0.95
10 36 37.3 36.9 0.62
1
15 46.8 49.6 48.3 1.22
20 53.6 56.4 55.4 0.94




1 aa w o o ag
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3y

aa 1Y o
ANANULIIAULYINAIU

5 ANnuay | szezun Toya
Rk
(bar) (mm)
Min.(kV_ ) | Max.(kV_ ) | Mean(kV_ ) SD
S 42.1 43.5 42.8 0.73
10 69.3 72.0 71.0 1.11
3
15 89.6 923 91.0 0.90
20 101.8 104.6 103.2 1.47
S 319 339 33.1 0.69
10 55 57.7 559 0.92
N, « 2
15 67.9 71.3 70.1 1.02
20 81.5 85 83.1 1.13
3 272 29:2 27.6 0.63
10 36.0 40.1 38.4 1.40
1
135 48.2 49.6 48.7 0.72
20 S 5977 58.4 1.41
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S Anuau | szozuny Yoyaadanius wusnAINg
oy
(bar) (mm)
Min.(kV_ ) | Max.(kV__) | Mean(kV_ ) SD
S 43.5 44.8 44.0 0.67
10 22.0 73:3 7235 0.67
3
15 89.6 93.7 92.2 1.35
20 101.8 107.3 104.8 155
S5 38.3 33.3 34.6 0.92
10 55.0 57.7 57.0 0.94
Alr ¢ 2
15 69.9 72.6 71.4 0.99
20 82.8 85.5 84.9 1527
S 27.8 30.6 28.4 0.97
10 38.7 41.4 39.9 1.18
1
15 48.2 50.9 50.0 1.10
20 58.4 61.1 60.2 1.11
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S ANWAY | szozum Joyaadan s wInaInl
o
(bar) (mm)
Min.(kV_ ) | Max.(kV_ ) | Mean(kV ) SD
35 104.6 107.3 106.2 1.39
10 164.2 167 165.4 1.42
3
15 202.3 210.5 208.0 3.27
20 243.1 245.8 245.2 1.13
5 74.0 75.4 74.8 0.59
10 118.1 120.8 120.0 1.30
SF, « 2
15 153.4 153.4 153.4 0.00
20 186.0 194.2 191.7 2.39
a 50.9 53.6 53.0 0.94
10 83.5 84.9 84.7 0.44
1
15 110.0 1129 111.6 1739
20 129.0 134.4 132.8 2.60
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4 aa Y J [ U =4 ~ ~
Vn§1ﬁﬁ~l16 %@QﬁﬂTﬁﬁﬂﬁﬂHﬁﬁﬂiﬂﬂﬁﬂ@W?M%@ﬁﬁﬂﬁluﬂWﬁSF67129%,50%)Ma$75%)w

@ J [+ adg
ANUAY 3 V15 lumasHew SF,-N, 9160 1a5anuUseiy-5eu

ﬁ’ﬂ’d?u ES aa 1 @ Jd
4 auey | seezuny VOYANDANLUTIAUIYINATIY
YBIN Y
(bar) (mm) :
Wl Min.(kV_ ) | Max.(kV ) | Mean(kV_ ) SD
5 104.6 107.3 106.2 1.39
10 164.2 167.0 165.4 1.42
SF, 100% 3
15 202.3 2105 208.0 357
20 243.1 245.8 24522 1.13
5 91.0 101.8 96.7 3.69
SF,75% 10 156.2 164.3 160.0 3.64
3
o 15 177.9 210.5 193.4 9.33
20 229.5 240.3 234.1 3.82
5 86.9 95.0 90.2 331
s N 10 146.6 154.8 150.2 2.90
3
« o 15 182 192.8 186.6 4.03
20 202.7 228.1 2249 2.48
5 76.0 86.9 80.9 333
SF, 25%
10 133.0 146.6 139.9 5.00
3
s 15 179.2 184.7 181.7 2.40
20 203.7 220.0 512.6 5.13
5 2.1 43.5 42.8 0.73
10 69.3 72.0 71.0 111
N, 100% 3
15 89.6 92.3 91.0 0.90
20 101.8 104.6 103.2 1.47
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