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(A Study Iron Losses On the Cable Racks adjacent to Under Ground
Power Cable)
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F e hENA NS FHY BiEE ol FolxE MW Wik A HESET. AR %
F+ES ME S Fe, FRP, SUSZ uliro] Epsteinikoll oJaiA $#iHS M sted iz} Hysteresisif e zt
Zt hEGTE BT ©] HRE HHEERo] —E st HysteresisiES Flk#rel 0.6%kd) KHH stdT, &
KEREEE —E A8t L, Flik#E 60(Hz)olM 50(Hz]2 ¥Asd #i#Ee oF 0.80637) St

Fee] 74, Hysteresisti& 2% # 70(% )04 o™ “Loss program” & FlEsle] #H@d
#5R SUS7F FeRth oF 90( % )ol 4t o] A atl s HEiERSE SUS, FRPE “0”d) 7174tk

Abstract

This paper is described on the eddy current for a peripheral magnetic objects of under ground power
cable.

The materials of cable rack is used FRP and SUS in the place of iron. Each specimen were
measureed for eddy current loss and Hysteresis loss by Epstein’s method. The results is compared each
other. Hysteresis loss is inversely proportional to f*¢ of frequence as supply voltage is constant. Also,
iron loss is increased to 0.86 times for varinace of frequency from 60(Hz) to 50{Hz) as a maxium
flux density is constant.

In the case of Fe, Hysteresis loss is above 70[ %] of total iron loss. In the other hand, SUS is de-
creased to 90( % ] of Fe. by the simmulation results using Loss Program Package. The iron loss of ma-
terials SUS, FRP is near zeor by Epstein’s method.
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Table 1. Calculated iron losses(f : 50)

TR\ (W) ,
01 . Y X
\ B (m) {0.2(m) | 03(m) | 04(m) | 05(m)

1=1500(A)

38 | 1672 .
[ o] 938 821 | 453 | 269

0=20.04(Fe)
1=1470(A)

E Jsqg | 7284 | 208 | 1879 | 761 | 453

0=11.71(Fe)
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Table 2. Calculated iron losses{f : 60)
2 222272777 K,
RRERGD | 01 my | 020m) | 03m) | 04m) | 050m) NI T A
B N| 2xem LR
i=1500(A) \ £\
N 1kEnR \
[ lpguq| 200 | 111 | 077 | 08 | 046 RRRRRRe L
0=20.04(Fe) -
T SSSSSNSSSYY
=704 Y IIITIIN
2l 5. AAEl0l #E
75x 6t 542 302 210 159 1% Fig. 5. Measure of Epstein apparatus
0=17.71(Fe)
3. @IRAIE
Variation of current
and iron losses
W) BHRAEREINE BROHET syl
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Fig. 3. Variation of current and iron losses
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Fig. 4. Variation of distance and iron losses

2.4.2 @AM s

TR Lol R L T BREMLE 19

z2 Jepd oy 3 29 49 2

74 (266)
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BEEZ NEUTY. 2L 1K, 2K BEKE &
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#chEHAOIZ 0 EHESE el @Bl 2E W

f(f,P,—f:P)

Pu_ f . _ fs 1. P, — 1P
P~ (f) ¢ Peshg) L (s S MLl (e ) >2
. P=Pu+PuPi=Pu(} )’ +Pu( & ) ° gt
°] E}‘ °] — it"“"‘l 3.2 R']E ﬁ%
= 3. BEAERRD
Table 3. Measure iron loss results in racks(1) (Bn . —3F)
T E Sy #(60Hz) 43R # (50Hz)
60Hz #E (W) HiRAW) 8 22l AIR(W) B W) sl 2wl
7.20 3.770 1.15 2.62 2.980 0.81 2.17
11.25 9.063 0.70 8.36 7.452 0.50 6.95
15.20 15.737 5.01 10.72 12.412 3.51 8.90
18.94 24.443 7.19 17.26 19.362 5.04 14.33
22.94 34.710 1.77 32.94 28.667 1.29 27.38 |
26.27 48.420 10.34 38.08 38.987 7.27 31.63
29.65 63.020 18.90 44.12 49.867 13.24 36.63
*x 4. WIBREREFRQ)
Table 4. Measure iron loss results in racks(2) (E, ! —%)
LA S Hi5E SR (60H2) (W) HisE #38 (50Hz) (W)
E, 1 2[@ 3@ i 1] 2[a] Y
10 3.00 3.00 2.50 2.83 3.00 3.00 3.00
15 7.00 7.50 7.53 7.33 7.50 7.50 7.50
20 11.50 12.00 12.50 12.00 12.50 12.50 12.50
25 19.00 19.10 17.50 18.53 20.00 19.00 19.50
30 26.50 27.50 27.50 27.17 30.00 27.50 28.75
35 37.50 37.50 37.50 37.50 39.50 38.50 39.00
40 47.50 50.00 47.50 47.50 50.00 50.00 50.00
45 60.00 62.50 60.00 60.83 62.50 62.50 62.50
50 72.50 74.50 72.50 73.17 75.00 74.50 74.75
4. PIERER ER
714 k= 12(4 44fNA)2

4. @IRRIE ®RS HE(1)

{(EM—E, FEls# 60(Hz], 50(Hz))}

1) 3 2H gl A 238 Eﬁﬁﬁu}q 12~13)
lﬁf‘OG

o714, ky=n( m e

Z, LRUHGEM) —Eshd Mgl 0.63
e (—0.63el Lefi) Tt
2) iﬁ?ﬁ?ﬁ° EAUAR 71 Ll

B (mf) E,
P=%a (th Y= "6 T4AINA

)=k
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Table 5. Measure iron loss results in racks(3)

(I : —%)
Sy | WEREER) W
(£260) (V)[(50) (V) |(F: 60)(W) ] (F: 30)(W)
0.66 6.2 6.00 390 3.00
0.90 10.7 9.40 8.30 7.50
1.29 16.1 12.75 17.30 12,50
1.42 17.7 15.85 21.10 19.50
1.76 218 19.10 32.30 28.75
2.13 25.7 21.95 45.80 39.00
2.37 271 24.75 51.10 50.00
2.70 31.2 27.50 70.50 62.50

£ 6 HIEAHTHERW
Table 6. Measure iron loss results in racks(4)
(E;: —7F)

2k ERE(60(Hz) SUS) | HizEMiR(60(Hz) SUS)

1 | 2@ | 3@ | ¢ | 1@ | 2@ | 3@ | ¥
1.0 | 09 | 1.0 | 097 | 0.01 | 0.02 | 0.03 | 0.02
12 | 1.2 | 1.2 | 1.2 |0.02 | 0.03|0.05 | 0.03
14 { 14 | 14 |14 |0.04|0.05 | 0.06 | 0.05
16 { 1.6 | 1.7 | 1.63 | 0.06 | 0.05 | 0.07 | 0.06

x 7. $IBAITERER)
Table 7. Measure iron loss results in racks(5)
(E;: —7F)

2ik BR(60(Hz) FRP) | #isEs#i8(60(Hz) FRP)

1/ | 2@ | 3@ | ¥y | 1@ | 2@ | 3E

¥

0.97 | 0.91 | 0.90 | 0.93 | 0.00 | 0.00 | 0.00

0.00

1.17 { 1.10 | 1.14 | 1.14 | 0.00 | 0.00 | 0.00

0.00

1.41 | 1.35 | 1.36 { 1.37 | 0.00 | 0.00 | 0.00

0.00

1.5 | 1.47 | 1.50 | 1.49 | 0.00 | 0.00 | 0.00

0.00
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Fig. 6. Frequence and iron loss
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