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1. IEC 99 - 1 Lightning arresters 1970.
2. IEC 99 - 4 Lightning arresters 1991.
3. Surge protection of power sys. Westing house Elec. Corporation march 1975.
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5. ABB Stomberg Power PROTECTION Of DISTRIBUTION
TRANSFORMER Esa Virtanen Dec. 1988.
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Single gap arcing horns
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Double gap arcing horns



TABLE 1. CHARACTERISTICS OF ARCING HORNS.

Impulse voltage Gop wet
Highest voltoge Recommended Tronsformer
protection level power Frequency
of equipment Gop wpe 9ap setting } /50 tts smpulse vohtoge test
150 us 1000 WVius withstand level
(RAMS KV) (mm) level (peak KV}
(peck W) {peak kV) (RMS WV)
10 angle ) 75 (69 78 157 24
53 deble 20 75195) 85 E 154 6
|
175 sngla n Qg 88 | o0 P
175 doubila 2sgs Y e 180 Gy
21 wnghe 50 195 120 286 i
24 doutils €4 195 124 218 9
o single 140 170 ,200) lo? 105 L
23 dentl 9Ly 170 (200 lod 101 1%

These figures are valid for altitudes below 1000 mernes. To maintain approximately same
characteristics at higher altitudes. the gap seflings must be increased by 1.0% for each 100m

in excess of 1000 metres above sen level.

Single gap arcing horns fitted on transtormer bushings.

Double gap arcing horns fited on isolator of disconnecting switch, fuse holder or

similar.

TRANSFORMER FRILURES IN THE FINNISH RURAL 20 KV NETWORK IN 1974

« (V) Jga>»

. 1983.

Tronsf. Without any Tronsf. Protacred by surge Transformers protected by arcing horns
overvoltage protection anestery 6-8 ¢ 10-13 cm 1537 m TOTAL
Tot fallures Tor Fallures Tor  Fallures Tot Fallures Tot  Failures Tot follures
Year
Ory ow ow Qv O Oy
ors ors. % nrs ars % nrs s % ars o % nrs s % nrs ars %
1972 516 63 7 oD 81 09 3470 32 09 23072 244 11 1260 28 21 3glga 48 1.1
1975 1940 25 13 5364 24 04 4138 V7 04 20469 IR 08 nr 15 13 331es 953 04
1076 1498 10 0.7 5571 28 0s 4491 9 09 |[89403 134 08 1150 7 0.6 | 35037 188 0S5
1977 1493 26 15 5947 0N 04 6754 3 0S | 20323 187 0 855 8 0¢ | A1572 274 Q7
1978 2012 38 19 s 29 04 7881 27 03 00¢ gl0 07 450 1 0¢ | 28854 305 04
1979 1309 38 28 ma 27 04 8200 105 13¢ | 2933¢ €98 0a 429 1 05 | 4984 398 08
1980 1330 1Q 08 623) 25 04 10062 56 06 | 21420 122 06 65 ) 15 | 39308 14 05
1981 1168 17 15 759 x5 05 1300 83 06 | 2433 )30 (0% - . _ |27 268 08
1082 1341 18 "3 6643 12 og 13990 57 D4 18202 73 04 - - — 40195 160 04
1983 174 1 \2 7785 16 0 | 16761 70 05 | #3500 83 04 - — o |29%0 192 D04
AV 151 R 0414 A 0584

*) The high figure is dus to failures concetrated on one transformer type which was duly

redesigned.

The total quantity is 60 ... 80% of the distribution transtormers instailed in FinJand.
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