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Analysis on System Effects of SUS Tube in Optical Fiber Composite
Power Cable Systems Using EMTP
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Abstract - This paper describes the effects on SUS tube of power optical fiber composite cable on underground

transmission lines.
outer semi-conducting layer and metal sheath

The effects on grounding, air gap between SUS tube and metal sheath, contact resistance between
and grounding of SUS tube application or not are variously analysed
using EMTP in normal operating condition as well as single line to ground fault.

From these results, in this paper, the

scheme for protecting the electrically abnormal phenomena will be established on power-optical fiber composite cable of
underground transmission lines. This paper can contribute to specification of grounding reference of SUS tube of optical

fiber composite power cable system.

Key Words : EMTP, Optical Fiber, SUS Tube, Underground power cables
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Fig. 2 Detalil structure of optical fiber power cables
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Table 1 Structure and mechanical characteristics of SUS

tube
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Fig. 3 System diagram of 154kV Optical fiber power cable
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Table 2 Study cases in normal operating conditions

3 S E
Case e Oﬁg—‘jiﬁ H=A9 A&
[mm] e [Q]
Case1 | 01,14 e - RES
Case 2 | 01,14 & - TRES
Case 3 | 01,14 s 200 AR A
Case 4 01, 14 7 200 A A
Case 5 01, 14 r 1,000 A4 A
Case 6 01, 14 7 1,000 AA 4
Case 7 01, 14 r 200, 1,000 | ¥4AA wzp
Case 8 01, 14 + 200, 1,000 | ¥4AA wzp
Case 9 14 + 100, 1,000 A S
Case 10 14 + 100, 1,000 BiE 3
E 3l e 7t Aol 5o AT wet FFAA T E
Aate] s TAE JEhdth oA AH, s
HAA 2 AEAFo] & A T4 wE 9 gle o=
Uetwth &, A7 92 AE5AZ] §le Case 29 4ol 4

o F7el we A $AS 458 ndc
AE TEA 544 Aol o 2 4
A3 gonz RPN 9 279 wek vents A%
ARl vAE G

3 3 S50 Lddsts TAX 24

Table 3 Analysis of potential difference in air gap

Case Cael | G2 | Gas3 | Gaed | Caxd | Caseb| Case7 | CaseB

01 | 9.35 14 436 | 406 | 764 | 161 | 549 64.2

| mml | [V] | [&V] | VI | VI | V] | V]| [V] vl

=| 14 | 9.38 17 436 | 406 | 765 | 162 | 549 64.2

mm] | [V] | [kV]I | V] | V] | V] | [V] ]| [V] vl
% 394 = Case 3 ~ Case 8|4 HAEAT e AR
AT AE AFHE gz YT FaE AFEAA GF)
# AR s2e Jd FHAFE 6AH, 4 FUE g&H0R
s2E FAAFE AR AMENAT a9 4edMA ", AR
HEAG e 43 HE 23, 594 AFAYAA & FHUE =
S - FAAAEN A AP HEHer s2E FUksta 9
T AE ¢ F oloH, ASAT A7]d we dEHen s2&
A dHEdte 5S4 Aok okedl F FUE 5539 F
A AYA JEFHoR e AFE Fadhe 54 B E
B

A7F AEol e B, EAAY HZHol A A
JEHor =& AR7E 348 Srtdke 54& BT 1Y
Y, F FUE 25830 4Fug A2t A5 A8d Fde
HAROR FAAFIE AR HEZ dAR/e 543 Fast
a9 59 a9 69ME 47 Case 3 ~ Case 99149 2AAF &
4 2 Case 9 ~ Case 109149 SHAF 5AS Bt ey
Atk
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Table 4 Study cases in transient state
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Table 5 . potential difference between SUS Tube and Al

sheath in air gap

Case 9-1
0.57[kV]
2.5[kV]

Case 9-2
0.79[kV]
3.2[kV]

Case 10-1
0.11[kV]
0.25[kV]

Case 10-2
0.11[kV]
0.26[kV]

Case
0.1[mm]
1.4[mm]
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Table 6 Maximum current of SUS Tube in single line to
ground fault

Case 9-1

Case Case 9-2|Case 10-1|Case 10-2

546[A] | 547[A] | 555[A] | 555[Al]

230[A] | 230[A] | 280[A] | 340[Al]
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Table 7 Maximum temperature of SUS Tube in single line
to ground fault

Case Case 9-1|Case 9-2|Case 10-1|Case 10-2|

1 69.89C, Tond meiting © 89.58C

A2k A 184.7[C] | 185.3[C]| 190[C] | 190[C]

EA-Al =7 A2 | 474[°C] | 47.4[°C1 | 60.9[C] | 81[TC]
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