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A Safety Analys1s of Electric Detonator for Stray Currents by
Domestic Transmission Network System

Choo-Won Kang, Hyun-Sik Park and Young-Seok Kim

Abstract This study is to observe stray currents generated around the steel tower by domestic transmission network
system and analysis stability of electric detonator. It is measured the stay current of each ten place at steel tower
of 765 kV, 345 kV, 154 kV transmission line among domestic transmission network system. Stay currents measured
a total of 40m at intervals of 4m toward a line direction and a line vertical direction centering around steel tower.
Temperature of the surface, EC, water content also are measured. Although stay currents show the highest values,
that is 12 percent of at 4m and less than 1 percent of 40m with Institute of Makers of Explosives(IME) regulations.
It is shown correlation between stay currents and water content - EC - temperature of the surface. Stay currents
measured at line direction and line vertical direction were little different and the shape of diminution was also
shown a similar aspect.
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Table 1. Characters by transmission network system
. voltage 154 KV 345 kv 765 kV
item
transmission capacity [MW]
[150 km one-circuit standard) 150 900 4,200
loss [%] : 1.2 0.23 0.05
cost
[hundred million won per km] 43 73 2
the number O.f insulator 9 ~ 14 20 ~ 25 40 ~ 50
[per string]
height [m] 35 50 90
weight [t] 13 45 140
steel tower
support .
shape angle angle pipe
plotiage [ m %] 132 198 529
32 SHE
TR R AL BASHA A|R|817] fl8te] XA

Fig. 2. Vector sum of three-phase alternating current
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Table 2. Measuring circuit of stray currents

steel tower circuit
A-1,2,3 Gyelim - Namgwangju
A-4 Namgwangju - Sotae
A-5, 6 Yeonggwang - Hongnong
A-7 Namchang - Haenam C.S.
A-8 Namchang - Wando
A-9 Jangheung - Beolgyo
A-10 Hwasun - Namgwangju
B-1, 9, 10 Shingwangju - Shingangjin
B-2, 3, 4,5, 7 Yeonggwang N.P. - Shingwangju
B-6, 8 Yeonggwang N.P. - Shinnamwon
C-1,2,3,4,5 Dangjin T.P. - Shindangjin
C-6, 7, 8,9, 10 Shindangjin - Shinanseong
% C.S. : conversion station

N.P. : nuclear power plant
T.P. : thermal power plant
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Table 3. The maximum no firing current of a manufactured
electric detonator in domestic

. maximum peak stray @D
item no firing current | currents o

@ mA) | (@ may | P

A corporation 260 2.3

B corporation 700 6.023 0.9

KS M 48037 250 2.4
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Fig. 4. Stray currents around steel tower by domestic transmission network system
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Table 4. Relationship of between factors(water content, EC, temperature) and stray currents by domestic transmission network
system

EC

item water content temperature

s AsBacC

«AsBaC
wLinear Fit of A
---Linear AtcfB

_ Linesr Fitof B
—Linear Aitof C

——Linear Fitof C

»

u

original
data

'."

Strayarrem(ml\)

3
EC(mSam)

15

correct
data

Water contert (%)

Table 4. continued

72

0.67726
0.61599
0.59021
0.45464
0.54403
039941
0.1658
0.49659
0.63328
0.19782
0.49081
| 034606

SD
0.15537
1.32348
0.45146
0.42614
0.17719
1.54025
0.55151
0.41528
0.16344
1.64687
0.48726
0.44888

function
= -0.40795 + 0.03747*WC
-3.21505 + 0.17253*WC
-0.72166 + 0.05252*WC
-0.31318 + 0.0404*WC
SC(mA) = 0.13223 + 0.01567*EC
SC(mA) = -0.01162 + 0.08013*EC
SC(mA) = 0.29552 + 0.01575*EC
SC(mA) = 0.28046 + 0.02788*EC
SC(mA) = -0.59125 + 0.0665*Temp.
SC(mA) = -0.66651 + 0.11521*Temp.
SC(mA) = -1.13182 + 0.12194*Temp.
SC(mA) = -0.19386 + 0.05444*Temp.
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Table 5. Relationship of between factors and stray currents by measuring direction
water content EC temperature
7 7 7-
+ {ine direction * Line direction ¢ Line direction
61/ & Line vertical direction 61 Line vertical direction 61| 4 Line vertical direction
Line direction Line direction Line direction
®1|---- Line vertical direction |-~ Lire vertical direction #1|-=- Line vertical direction
3 . ol .
g : ‘ g s
14 14 1 ‘ 1
0 . e Iy |"h ‘j t . o] . ry ¢ .
1‘0 !") 1‘0 1‘5 Z’J 2’5 & 3‘5 8 1‘0 1’2 1‘4 1‘6 1‘8 ZIJ
EC (mSiom) Termperature
Table 5. continued
item function 72 SD
water content lir.le direcfion SC(mA) = -1.81236 + 0.10726*WC 0.57596 0.58666
(%) line vertica SC(mA) = -1.88402 + 0.11012*WC 056119 | 0.91394
direction
EC line direction SC(mA) = 0.19387 + 0.03462*EC 0.27981 1.00607
(m S/cm) line vertical SC(mA) = 0.19608 + 0.03411*EC 026167 | 1.06574
direction
line direction SC(mA) = -1.1281 + 0.12284*Temp. 0.32662 0.99046
temperature . -
() line vertical SC(mA) = -1.14069 + 0.12336*Temp. 031126 | 1.04936
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