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e MEAN NUMBER OF STROKES/FLASH -
THREE

e 830-90% OF STROKES ARE NEGATIVE
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¢+ STROKE RISE TIME

¢+ KERAUNIC LEVEL OR FLASHES/km?
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FIRST STROKE SUBSEQUENT
STROKES
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Mezn Annual Ground Flash Density (1Ia.shasﬂtm2:|

Figure 2. Contour Map of Mean Annual Lightning Strike Density.
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e Induced Surges



Zph 5 kA /2*
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¢+ ENERGY - Absorption Capability

e PROTECTIVE LEVEL - function of surge
magnitude and rise time
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2.2 X LOW FREQUENCY TEST + 40 kV

e 38kV - 70x22+40=194 kV ::: 200 kV BIL



Table 4 - Preferred dielectric withstand ratings and external insulation (1)

—
Dielectric Withstand Test Voltages
Power Frequency Test 1.2 x 50 usec wave Switching Impuise
‘Withstand Voltage
Ratad 2 psec Chopped Wave | Withstand Vohtage | Terminal to Terminal | Minimum Creepage(5)
Maxirmum i Minute | 10 Second | Full Wave (2§6) | Withstand kV, Peak Terminal o Ground on One Fhase with Distance of Exiermal
Voltage Rating Dry Wet Withstand Minimum Time to With Breaker Closed | Circuit Breaker Open | brsulation to Ground
| KV.rme | TableMe.| KV,oms | WV, s KV, Peak Sparkover kY, Pesk KV, Peak mm
Line
Hao. Col 1 Cal 2 Col 3 Col4 Caol § Col 6 Cal7 Cold Col8
1 4.76 1 19 e B0 3 ] @ =1}
2 8.25 1 b (3 95 k] & @ @)
3 150 1 35 3 o] [k 3 @) @
4 155 2 1] 45 110 142 3 ) 250
-1 58 i 60 &0 180 154 3 3 420
B 25.8 (4) 2 60 50 126 1] [=1] £ 420
7 7o 1 60 (3 125 2 =] 51 x 1]
a 3.0 1 ] i 150 (% (=] @ @)
a 38.0 Fi [ ] ™ 200 258 (=] 3 L3 11]
10 38.0 (4} 2 B0 5 150 ] 1] @ L0
1M 483 2 108 a5 250 322 3 [=1] T8O
12 725 2 180 140 350 452 3 [=1] 1170
13 123 3 260 3 550 al' 3 =1} 1980
14 145 3 310 275 50 =] [E] (5] 2340
13 170 E 355 35 750 9E3 (1] 3 2750
18 245 3 425 350 800 1150 2 i3 960
17 362 3 588 @ 1300 1840 25 500 2840
18 124] 3 B0 (3 1800 2320 s 1300 BAGO
19 80D 3 980 (2 2050 840 1425 1500 12900
HOTES
{1)  For circuit breakers applied in gas insustatad substations, see Table 5.

SEUE

1.2 x 50 i saconds positive and negative wawve is

Mol regquired.

Minimusm creepage
For outdoor circult braaksrs

et for inemuplers and resistons shall be 75% of the value shown in colsmn 5.

circuits

with surge armesters.

level, o 10 the manufacturer.
hawe additional gaps in e ressior of capacitor cfcuils, the mpulse

dafined in ANSIIEEE Skl 4. All impuise values are phass-to-phass and phase-to-ground and scross the open contacts.

These circuit breakers an intended for application on grownded wye distrbution equipped
i to Light Pallution level Rafer to AMSLIEEE C37.010 for special cases of poliution
raled 122 KV and above and that have isolating gaps in saries with the interupting gaps, or




SA PROTECTIVE MARGINGS
e AFTER SELECTING ARRESTER FOR
MCOV AND TOV

o CALCULATE MARGIN - BIL DIVIDED BY
PROTECTIVE LEVEL - at 10 kA, 8x20us

e 27 kV -10 kA PL is 66.3 kV

¢+ 150 kV BIL/ 66.3 kV PL = 2.26 or 126%
MARGIN

¢+ SEPARATION DISTANCE, ALTITUDE, LEAD
LENGTH, CURRENT MAGNITUDE, RISE
TIME

¢+ Il THINK A MARGIN OF 40% IS THE
MINIMUM ACCEPTABLE FOR NSR
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