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A Study on Confrontation Method about Natural

Disaster in Submarine Cable Network Systems

(Focusing on damage of the typhoon and the lightning strikes in

the eastern part of Jeju island)

Kim, Seong Ho

Department of Construction and Envirnmental Engineering
Graduate School of Industry

Cheju National University

Supervised by Professor Lee, Yong Hak

Summary

This thesis is about the confrontation for the damage of
submarine cable network system caused by a typhoon and a
lightening strike.

Outward flow of sand that happen by typhoon in the east

of Jeju gets into maximum in monsoon. And the volume of



effluence 1s deeply more than 1.5m in the bottom of the sea.
Therefore, the embeding depth of submarine cable should be
at least 1.bm. The correlation with lightening strike and
system alarm 1s represented. And in order to confront the
lightening strike in the eastern part of Jeju optimized ground
connection method is suggested.

Considering geological features of the eastern part of Jeju,
the ground connection resistance of 1.5(Q) is realized by
the method of "Boring ground connection". The new ground
connection system decreased the error occurrence of HJK
submarine cable network system and brought of
performance improvement about 77%. In spite of a natural
disaster, this ground connection system improve the

transmission quality in submarine cable network system.
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® TPE(transmission peripheral equipment, 3 3739 &4t BA7]| %),

® SLTE(submarine line terminating equipment, 21& ¢lE|Fo]A)5 07

773

O PFE : Power Feed Equipment (34 FA7] 2 E7|#xo] A&

o

W)

O Land Cable (% 7ol &)

O EMS : Element Management System(A] =8 A% 7+A] X))



O RFTE : Remote Fiber Test Equipment(d]# Aol & Al X))
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O Repeater(| A =4 71)
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Fig. 3. Network configuration of APCN-2
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Fig. 4. System configuration of APCN-2
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Table 1. Essential particular of APCN-2

AolE & 2o 25,063Km
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z 2 3
Z
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A 3 5712 DWDM %%
BU 47N

A7 =+ 38371

A WA @ % F7A(EDFA)
B FA7 14 50Km

RN A7 HA(1L1A)

= At F-AH(+) ~ Chongming(-) : 870V

(Fet F4) F-AH(-) ~ Kitaibaraki(+) : - 1100V

gt - dE - T divk 3 - g - T

AA F T AIEF AR E AL Sl Al e

bt e WeF Aol Aed

= A w ALg BAo] whe gy} ol

LW(light weight) : 438 Aol &

LWS(light weight screen) : B3 73} A3

SAL(single armored light) : @ 214 Aol &

DAL(double armored light) : o]= <%
FBP(fish bite protected) : AFo] &l HFX]

(1) Ael= 54

- % 3% : 1.300nm, 1.550nm,

- A8 EA . &4 A8 I fured silica)

o



s 7 54 ¢ 0.2dB/Km ©] &}
A B 54 1 20ps/nm/Km

ek 9 1 1.350 ~ 1.600 nm

A A8 05 KV 587F 7 & 2 = 1011 / Km
DC A% : 08 / Km (3l &% 20°C 7]5)
rE i gddrE
(2) Alols +x
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e
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Fig. 5. Shape of Submarine fiber optic cable
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Table 2. Standard of ground connection for communication

T ' q4 2 A &
5003] A o] 3} 1 10Q o8}
A3t wsk A4 501 ~ 500034 :5Q o3}
(2= &% 1d) 5001 ~ 10,0003]4 : 2Q o]a}
10,0018 4 o] 1 1Q ©°]3}
A A 2~
EAE 0 2Q o]d}
(Fr A 241 9))
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0 FAL 10Q ©l&t
A
PCMA] A o] wh=t
10Q o] 3}
9 ST AEt
M/W A A Tz HEg 1 10Q o]t

Az AA

=A17] 1 10Q o]&}

Ao Aol (FRE FA) - 2Q/Km

24 Aol & H 2H300~500mH &7 4): 10Q o] 8t
A A (FDRT)  10Q o] §)

b A Bk E00mutth) : 1009 ©] 5}

7492k ®elbr] 1009 o 8

AolB ol AZ m b : 100Q o]

217 (200mvteh) 1 10Q o] 3f
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Table 4. FEarth resistivity by soil and difference of ground connection
resistance
A % B A A FE(Qum) A AFQ)

B 3 A | H x| A9 | Fw | Az | Ao
WHE, A, 27 4

e 237 59 70.0 8 2 23
% AE
2%, vlse 54 AE 40.6 34.0 163.0 13 1.1 54
wejo} Aol 49l

] ok A ! 158.0 102.0 1350.0 52 4 447
THE
oFzke] z1Eo] 49l
wel Apzbe] obAE 940.0 590.0 4580.0 311 195 1516

3) w718 Wste] mE AFA W3t

Table 5. Earth resistivity by water inclusion
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0 1000 * 10° 1000 = 106
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(2) Wenner 4= ¥
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e thA AT = 7]14$LS Frank Wenner’} A &0 2 A ¢ts 5 3t
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4

AW WA 7)otk Wenner 4959 wjde 19 73 2o}
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| V)
Cl P1 P2 Cc2
< b P> —»
a a a

Fig. 7. Wenner electrode arrangement
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| 2a a 1

+ —
Ja* +4p>  \a* +b’ M

(DANA a= AFWAY Jskera Afolth, 8 AAFe wd Qolg ¥

B4 9t Age a=2molnz A AFEL e 2T

=2m - R (Q-m) (2)
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Table 7. Establishment particulars of measurement poll
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gy | 2 P EE ) gqeesaw | 0
T4 = Aol o el
_ 33° 26.458" .
AZ 11m 220cm . ) ny
126° 55.546
33° 26.464° 7 & Alo]ol
B 7m 135cm ) o }J ]
126° 55.640 bt B3
_ 33° 26.532° .
Cx 7m 140cm . ) 2 =5
126° 55.703
_ 33° 26.451° .
D= 8m 140cm . ) ey =
126° 55.690

199949 49 2090e] ZAselon =g =
2] vl 10~20cm A=A QAL
8

A
=
glol ottt 1 S &

EAbe
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2) B4 05 27

(D) 13 54
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B=)

Table 8. 1st sand transfer amount measurement
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D% 7m 135cm - 10cm =% °F &
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Table 9. 2nd sand transfer amount measurement
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BEFo 28 34 ofF o 349 W 8UUe] S
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Table 10. 3th sand transfer amount measurement
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Table 11. 4th sand transfer amount measurement
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Table 12. 5th sand transfer amount measurement
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Table 13. Lightning strike and Alarm occurrence particulars (1990 ~ 2002)

FE | 99 24 | 22 24 | 4w 24 | E¥& AR o
Sk o5 SR 3% A A% -
1990 10 3 3 3

1991 15 4 4 3

1992 10 4 30 30 ;ﬁ; 116%;]
1993 15 6 16 16

1994 6 4 12 12

1995 18 11 20 19

1996 12 3 4 4

1997 14 3 4 3

1998 16 3 3 3

1999 15 4 4 4

2000 11 2 2 2

2001 24 3 3 3

2002 29 4 4 2

Al 195 53 108 104

® 7Zx U9 : OOF(out of frame, 3|4 <=3t ©4)
E 130 oskH AF HAE A9 19909 ~20027F A T wa dgs

195¢, | Hvt 9] FALS oF 169, A HEHA T °F 27%°l sFsh=
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971: General Features of optical fibre submarine cable systems

972: Definition of terms relevant to optical fibre submarine cable systems
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974: Characteristics of regenerative optical fibre submarine cable systems
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976: Test methods applicable to optical fibre submarine cable systems

977: Characteristics of optically amplified optical fibre submarine cable
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Table 14. Value of earth resistivity =9 (Q - m)
zl ol(m) I R I = 20% KA A A ARdE
40 511 613
50 489 586
60 475 570
70 465 558
80 459 551
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G Mel gre diA ARE AN 2000 RS st AAsgons wi
wgetA R @ 12 Agstel WA A AN A 7 e E 159 2
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Table 15. Value of ground connection resistance

A ol(m) A A Q)
40 6.12
50 3.97
60 2.81
70 2.09
80 1.63
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