




Table I. Test’s results for h.b.c. fuse rated current 
400 A 

p.o.w. 
°el 
90 

120 

150 

180 

210 

240 

270 

90 

150 

210 

270 

d 
mm 

70 

90 

Ea 

kJ 

77.6 
79.2 
57.2 
63.3 
45.3 
48.2 
45.7 
46.6 
38.0 
34.9 
53.1 
31.8 
80.4 
64.9 

63.3 
52.3 
45.4 
42.8 
38.8 
38.5 
39.2 
40.1 

ta 

ms 
10.2 
10.9 
9.0 
8.9 
11.2 
11.6 
6.3 
6.3 
5.3 
5.0 
10.6 
5.0 
10.6 
10.6 

10.0 
9.4 
11.5 
12.0 
5.6 
5.4 
7.6 
5.4 

Note: 
p.o.w.- point on wave of circuit making, d-distance in 
lumen between individual bus-bars, Ea- arc energy, ta- 
arcing time 
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Fig.2 Arc disturbance current versus metal prospective 
current for d=70 mm (see details in text). 
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exception. Namely, the distance d=90 for 400 A fuses 
was chosen. The reason was that at 90 mm easier is to 
interrupt an open disturbance arc between utmost bars 
by the natural current zero, after switching off the feed- 
ing in the central bar. The results showed that even in 
such conditions the disturbance arc time for 80 A and 
125 A fuses was ab. 15 % shorter than for 400 A fuses. 
All above results should be considered in a comparison 
with the arc destruction energy for the case without a 
quick feeding interrupting of the central bar, by a fuse. 
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Fig. 3 Disturbance arc energy yersus point on wave 

That is why also the shots were made without men- 
tioned fuse. I this case for d=70 mm the disturbance arc 
duration was ab. 19 ms and its energy ab. 190 kJ. 
Fig.4 shows two typical records. 

III. DISCUSSION 
? 

The investigations of Prof. Slade’s group [6] at 65... 100 
kA prospective current led to the statement that, at the 
time duration of disturbing arc up to 5 ms and liberated 
arc energy up to 100 kJ, the destruction of a l.v. switch- 
board is practically negligible. Thus, after small clean- 
ing of the insulating elements and checking of the di- 
electric withstand the switchboard can be reclosed into 
service. But the condition is the switchboard compart- 
ment should be equiped within a pressure relief reduc- 
tors. 
From records for d=70 mm (Fig.4a), in the instant 1 the 
feeding of the central bar B become interrupted by the 
fuse. The 3-phase short-circuit undergoes into 2-phase 
arcing fault between utmost bars. From this moment the 
current in both phases is this same, but after several ms 
also the open arc is finally quenched due to natural cur- 
rent zero. 
A different behaviour shows a disturbing arc in the case 
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a) of d=90 mm (Fig.4b). Now in the instant 1 the 3-phase 
arc short-circuit undergoes into 2-phase one, between 
the phases B and C. The reason is a natural quenching 
of one arc only, burning between the phase C and out- 
standing phases. It happens due to large enough distance 
d, in this case 90 mm instead 70 mm. So now beyond 
the instant 1 already a 2-phase (between phases A and 
B) arcing exists only, which finally has been interrupted 
by a fuse placed in the central bar B. 
The results given in par. II of this paper, in view of Prof. 
Stade’s statement, are very promising. However, the 
disturbing arc duration was above 5 ms, but their en- 
ergy, which is crucial for destruction, was less than 100 
kJ, i.e. up to ab. 81 kJ for d=70 mm and fuse rated cur- 
rent 400 A. Better results one can get for greater d 
and/or smaller fuse rated current. 
For example, for the fuse rated current 80 A and 125 A 
the time of disturbing arc is ab. 15 % smaller than for 
400 A fuse. 
The investigations also shows that point on wave has an 
important influence on the arc energy (Fig.3), but in any 
case its magnitude is less than threshold value 100 kJ 
[6], 

IV. CONCLUSIONS 
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The investigations proves that the disturbance arc in 3- 
phase l.v. bus-bars flat systems can be effective 
switched off by use of a quick acting interrupting appa- 
ratus placed just in one, central phase. This feature was 
pointed out by the experiments, for simplicity using 
h.b.c. fuses as that interrupting device. 
Obviously in practical applications the use of one fuse 
in the central bus-bar is not acceptable. But the results 
of the investigations show clear that is possible to apply, 
for example, 1-phase H-CLID instead of a 3-phase one. 
This conclusion is an important direction how in a 
cheapest way to protect the bus-bars by a very rapid 
disturbance arc liquidation without or with a very slight 
destruction of the l.v. switchboards by means of 1-phase 
protective apparatus. Of course, the gauges and the 
whole sensing arc disturbance system will remain as it 
is in Prof. Stade’s solution. 
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Fig. 4 Records of currents iA, iB, ic (in phases A, B, C 
Fig. 1), and voltage uf on the fuse in phase B. Test con- 
ditions: 3x460 V, 50 Hz, prospective metal short- 
circuit current ab. 43 kA (RMS); 
a- fuse rated current 80 A, d=70 mm 
b- fuse rated current 400 A, d=90 mm 
amplitude factors: 

currents k,=9 kA/div. 
voltage ku= 150 V/div. 
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