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Method of fault-detecting of submarine optic fiber cable
sheath based on unipolar pulse-coding
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2. Department of Automatic Control, Nanjing College of Chemical Technology, Nanjing 210048, China)

Abstract: Random perturbations exist in the working environment of submarine optic fiber cable, so using
traditional single-pulse TDR to detect the fault of submarine optic fiber cable sheath can not get ideal
waveform due to the interference of random noise, and fault detecting effect is unsatisfactory. To solve
this problem, an equivalent circuit model of submarine optic fiber cable sheath was proposed based on the
structural characteristics of submarine optic fiber cable sheath, which is equal to a lossy-nonuniform
transmission line with random perturbations. And a fault-detecting method was put forward, which
adopted unipolar coding pulse as detecting signal. Through theoretical analysis and experimental studies,
this program can effectively reduce the nosie of system without reducing the spatial resolution and
improve the system gain compared with single-pulse TDR. So the detecting result can be improved, and
meet the requirements of submarine optic fiber cable sheath fault-detecting engineering.

Key words: fault-detecting; optical fiber cable sheath; random noise; pulse coding; gain

Yr#s B #.2012-06-18; f&1T H #i.2012-07-18

EEWAB . HRK A KRBl 4 (60644001)

EEEIAY . BEAN(1983-), I kUl i+, F R 75 B AR A DFFT ., Email:123632471@qq.com

SUmE . RA5A(1962-), 5 Bl R, FEMNFHFEREAR [F5 03 i ARSI PFR . Email:xwh315@163.com



mailto:Email:123632471@qq.com
mailto:Email:xwh315@163.com

SRAN 22 T FOCHE AR B, RS TSR g
0 51 & Ak b 48 RSN )R VR R IR ALK B 1k 42 s

UG NEOCBE O 4T 1z H N H T 5 P £ A
DRBiN i USRS =R/ RS 78 RiIL T :RiER A T
T JROLSE W W 2 BIBUR 7 UL IR R BA P A O
4 RLSTvE 1787 N Bk s 1767 NN AR S =S i 2 N VA
PORFME L H 2 FBOLL BITR IR, Bl
{5 T, AT I B R 2 B e, DRI, e T i D't
B 47 B )2 H SIS e I 0 B T ke e A A S I AN E Ao
0T LAl G R A K

FURT, D48 e 21 B0 A e s 0 = 3 m] L
i o G R B AR, A HLIH O I S S AR S
PASEBRE 5 R C 884 B 2 s i I 7 i5 A7 - 4
2 L LRI 3 M AT, X PR 7 S5 A T LER I
BB AP Z E (0 AR A F BT Ak
LG I 325 o vk 0 e s B AT R L, H IR B TR
N B BRI S AT B AR e AT A I, X DAL Vg
JEROGSE L . 2% 30K 615 il BTk i FhL i 0 P
82 W@ REA 0 RED:P K Tk o P v X VAN (P e
TR REHLME R, RN P 1A L Al T R
S HBOESUN B AR R TR DU XA
—EREE BRI TiZIrErHE) R, O T e IR
Be g, SO T — b T B G 6t fok s Y A
PR R R K bt SR S, ORI R T A LAY B A
SLHHEIT

1 BRSO

1.1 BIRESEN
W B CC S g5 A an &l 1 s ATt
TP O 2 A R OIRRE L AR,

Steel core

Armor

PE

Copper
tube

Jacket

K1 imRL 4

Fig.1 Structure of submarine fiber optic cable
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Fig.2 Equivalent circuit model of submarine optical fiber cable sheath
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Fig.3 Schematic diagram of pulse coding
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Fig.4 Single pulse response

i
b‘-\.
st
g ¥ 4,
= 3 My
; 3 ..l'll"n
4 N
F L .-'-._.-__-N,II 1
Wl |f P
0 l‘l |
1
2
1 7. 4 6 B n
Length/km

[#] 5 7 K simplex 4 4w )57

Fig.5 Seven order simplex response
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Fig.6 Fifteen order simplex response
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Fig.7 Thirty-one order simplex response
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Fig.8 Sixty-three order simplex response
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