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Conversion of 8000 m class Optical - Electric composite armored cable

Junya Niikura'", Yuki Ohwatari', Tetsuya Komuku', Yoshinobu Nambu', Tsuyoshi Yoshiume',

Fujio Yamamoto', Satoshi Tsukioka', Hirofumi Shirani’, and Shinya Masuda’

JAMSTEC has a stock drum winch which was winded 8000 m class Optical — Electric composite armored cable (composite
cable) for using Deep-Tow. In fiscal 2011, by using the composite cable, JAMSTEC conducted research cruise for 2011 Tohoku earthquake.
But, an optical trouble was happened, and communication by using the composite cable became impossible between Deep-Tow and mother
ship. On the other hand, this composite cable is necessary for great depth sea survey for example source zone survey of 2011 Tohoku
earthquake. So conversion of composite cable is immediately required. Therefore the composite cable’s renewal was done. Through the
renewal, the optical loss budget was drawn for composite cable to be operated over 5000 m depths. It is confirmed that the optical loss
of the underwater optical connector is within the range of the optical loss budget. The utilizable channel of this cable is improved from

two channels to four channels. And the optical loss was also measured in operation during free-fall. In this paper, the author report above.
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RFAELATON:. FAEORKRER, ZOBEET — 7 VidEhE Fig. 2.1. Cross-section view of No. 3 winch cable
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7z, —‘7'3'(“, a}é(ﬁfﬁ%ﬁﬁ“@?% &ﬂ’ﬁt\f":ky) LhzZ b Table 2.1. Principal Particulars of No. 3 winch cable
A5 No.3% 4 VI — T IVOEHFHAKD Sz THHO #21. No.37 4 »Fr—7VEEH
BRI21E, RO &9 KRN & B Gl E @S ss A L e v Wire length 8000 m

EHNm ANTY =y NORER, kot s ¥ oJeiEk

. e . Outer diameter 17.2 mm
RS HE T THME L72n AT = v FRIZIE - Tw
%2 EOWEO0, TERREEw L2 $72, FUHT Weight = 1100 kglkm (ai),
N ) . = g/km (fresh water)
BEZ R M %, BT — 7 V2R HARRIC L7z, A
BT, WA — 7 VOSHLBRIC BT B Brealing sirengih = 17N
i A BREE ORGR & FEMHTI S TR AT DIz 7 1) — Water breaking pressure | =78 MPa
— 4k B - 5
7 A TVORRIEONTHE S %, Optical fiber core SM, cladding diameter : 125 pm,
Optical transmission loss =0.45 dB/km (1310 nm),
P =0.30 dB/km (1550 nm)

2. 8000m BOEERBIARE S — TN (No. 3V 4 v F
annealed copper stranded cable,

r— f}L) Power line 7 wires /0.5 mm,
Outer diameter 1.5 mm

2.1 k% Conductor resistance

(20°C) =17.0 Q/km

1EEC, Jeloi@ Y, No. 3% 1 > F 4 — 7 WVIZEIZ Deep-
Tow FIORAL — 70 & LTRSS . No. 37 1 v F4— I(“;S‘jét)ion resistance =9000 MQ - km
TNVOFEZH & — 7OV % Fig. 2.1 % UF Table 211278
7.

Table 2.2. Optical Loss planned value

22. EAXT T A 22, BHEELIIBI 2 HAEEEO BREDL Y

FETHIRRI2L 1S, [HNo.37 1 ¥ T — 7 IVIKIELS FC Connectors 0.5 dB
Lo TABEDOBERDFEE L, i k& Deep-Tow & OilfEAH _
T o o Rotary Joint 3dB
AT HESFE L7z, 20720, HNo.3 V4 ¥ F 77—
TNTCED LD BERENRET % 2 L O LS, oA 1310 nm: et B
N A b T < -l NN . 3.6 dB @ 8000 m
Vv MIAHREROULE S L., TORTANT 2y FD No. 3 Winch 03 dBk
FHO 7230, No. 377 1 ¥ F DA & ) 8 4 X 7T 1550 nm immézmo

. m

MUY CORT AT T DR BISIY, Kz :
SRR DRI BT DR B D 0 1E, &A% Underwater optical connector | 3 dB
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Fig. 3.1. Optical connection diagram at medium sized hyperbarig chamber
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F9, Fig. 324 1), Casel DJGHRIAEIE 4.2[dB] 75 -3.2[dB]
DAL EDSDIZET L TWD I A5, ZONEE
fEIXEAK T T A 7 & 520k L COEIAETH V), Table
22D RFEY #iii7z L TCWB I Eavhh b, Lo T, [HHIC
7o THFEIZ RN, JEN 005 Z LI2 L - THEE
BICEEHARE TV L7720, kb atrrssoL w7y s
Ve T T TOBEHIIEINC L > TTIWDE L TWnAZ B
EZoNL. ZOFEKRELT, LTI I NVETr—TIT
A= N =R 5> T B ZEDNFRRO—D LI SND, E
T OTEAELOIE T 4 7 71X [F—ii72hs, Bie b A—T1—
FLOMAEHER, LY T8 7 )b 75 7 THYEE A3
LGB AP KRE L LN H L LS, A= —
LHESN TS, F72 Fig 324 1, Case 2122V Tl
-32[dB] TIEIF—%E, Case 3122V Tld -1.4[dB] TIEIT—7E,
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Table 3.1. Combination of optical connectors
K31 Iy OlAEbE

Casel Case2 Case3 Case4
LA L1 L1 L+t3 L3
LtB Lrt2 L2 L4 L4
=TV |\ Tr=TNVl | FT=TN2 | F=TN] | T=T 2
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Fig. 4.1. A photo of termination of No.3 winch at free-fall
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Fig. 4.2. Optical transmission path of No. 3 winch at free-fall
42, 7)) =7+ —VIEEDONo.37 1 ¥ FIHAREFEE
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a 1AH a 1&FE»5 2%
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b 2[EH b 3FE D 4T

Fig. 4.3. Revolution of No.3 winch cable at freefall Fig. 4.4. Optical loss of No.3 winch at freefall
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