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¥ AR (Submarine Cable )

B E TEC 62067 ~ IEC 60840

ST 7 (Optical Fiber Unit)

et |85 7[R (Factory Joint )
R R {4 A1 (Transition Joint)
A& (S HE (P (Repair Joint)
AL F.J(Testmg end)
ERIFEE (Type test)
V) ([%4) Conductor (Water-tight)
€173 et (Insulation)
3l PE %44 (Cross-linked polyethylene)
A6 PRk et (Insulation Shielding)
I 11 (Water-blocking Swelling Layer)
ffﬁf/\[ & JE et (Lead Alloy Sheath)
#¢t(Bedding Tape)
[pitif 298 s (Return Conductor)
ﬁﬁ?ﬁﬁ(Bmder Tape)
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PE It &£/ et (Polyethylene Extruded Bedding Layer)
#¢t(Bedding Tape)
S EEH1 7 (Optical Fiber Unit)
53 [#435Separation Spacer)
ﬁﬁ?ﬁﬁ(Bmder Tape)
S E e Armour Bedding)
SRRV (Galvanized Steel Wire Armour)
f—*ﬁ%f%f eH Armour Bedding)
PRV (Galvanized Steel Wire Armour)
It e (Armour Serving)

[ A4 Polypropylene yarns)
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b) 1L SRR ¢ IR 25KV /1 53

¢) FRH[EE (OTDR test) :

SM 35, . 0.40dB/km at 1310nm 5 . 0.26dB/km at 1550nm
GI Wik . 1.0dB/km at 1300nm
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o) [AFEAEIEN - % 0.209p Fhm (5 FOSHTRE )
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SN mm?2 630
& mm 4 30.0
mm A4 1.1
SERP mm #1085
mm BT
XLPE €1 eHE 4 mm FEF; 17.0
FUET SU Nl R mm 74 1.0
VR mm 74 0.8
& F[’?’T#*FFFQ’EJ & mm 1 3.3
FIR] - AR T SRR
TR mm I 9.0
[Pl B et | T SRRV mm ;2.0
T SR - 23
R mm 17 82.0
AT mm 7#40.5
PE I e B mm R 4.5
R mm 74 0.25
KRR gl - SM x 10cores, GI x 2cores
N o P14
e TSI mm A4 1.8
g mm #45.0
Sl R - Polyethylene terephthalate (PET)
73 [t i mm #345.0
R e g mm 7 1.5
y%%&xht (Y- g mm ;8.0
R Vel B g mm 74 1.5
y@ﬁ&&x gt (512 ) mm FEF 6.0
NGNS K T mm 74 3.0
FEATIT mm 7~ 146




e el kg/m 7% Wa=58

FaEl B3kl kg/m i+ Ww=41 (fffE 1)

20 CH I i B 1 ohm/km 4 0.0283

AT A F/km % 0.209
(B[’\Tﬁ% 1)

Wa=W.—(D/2/10)"1T x100xk
EH1, Wa ?ﬁﬁ&iﬂfﬁf[lgﬁ (58kg/m) D ?ﬁﬁ’ﬁ =

1.2V (57 ) Conductor (Water-tight)
2. BRS¢ Conductor Shielding
34616 "¢ Insulation
4 7615 FE;”EFJVQ Insulation Shielding
5. )@= 1< "¢# Water-blocking Swelling Layer
6.5 Eﬁ £ ¥t Lead Alloy Sheath
7.;{7‘ ¢ Bedding Tape
8.[pf %"—FE‘; '+ Return Conductor
975" Binder Tape
10.PE #‘[EJ’ "E|E g Polyethylene Extruded Bedding Layer
11.%¢! Bedding Tape
124 %@Ef {7v Optical Fiber Unit
13.57 [{gis6L Separation Spacer
14 5257 Binder Tape
15. 55585 ¢ Armour Bedding
16. 58 FESRTEEESSE Galvanized Steel Wire Armour
17 5568 ¢t Armour Bedding
18 FEFEESGELE Galvanized Steel Wire Armour
19.9} &%t Armour Serving

(146mm), K: HEfHS
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1. Conductor Stranding

- Copper wires are assembled and compacted,

1.1.1.1.1.: r 1

filled with sealing compound = 9%
2P S5 0000/ %,
'-' “.".4.&_1*.1*".".»,)‘. 9.
NS z | i~

2. Insulation Extruding

- Conductor screen, X LPE insulation, and
Insulation screen are extruded
- Then, cured by dry curing process

N
3. Drying and Degasifying
- Gas by curing is degasitied in a drying room
.
4. Lead Alloy Sheath Extruding

- Lead alloy sheath is extruded
with applying the swelling tape underneath

5. Assembling of Return Conductor
- Copper flat wires are assembled

6. PE Bedding Extruding
- HDPE are extruded
.
7. Factory Jointing

- Flexible factory joints are made
Conductor soldering, insulation molding, etc.

.
8. Assembling of Optical Fiber Unit
- Optical fiber units are assembled

.

9. Wire Armouring
- Bedding PP yarns, galvanized steel wires,
and serving PP yarns are applied

.

10. Factory Acceptance Testing
- A.C. high voltage test, etc.

14
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Stranding Line Dies

(5)=Z (P BERR e AR R TR RER IR IR (VCV Towen S

____Outer Semiconductor
Extruder

i

Triple-Extrusion
Common Crosshead

—Inner Semiconductor
Extruder

“‘ﬂa_ﬁ__ﬂ Curing Zone

i Cooling Zone

Core Cable
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| ;ing Room

G )4{{, & TR ’#%LP’J‘F NI

Swelllng Tape

Lead Extruder —>

DIeS
.,b ®)
- Gear Box
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Tape Heads Caterpillar . Tag
OC 0] @)

e
T
oy

Tape Head Return Conductor

(= PE 311 E B 31

Water Bath ':>
e - &_)}\/-8‘%\
Turn Table Ex"’uder Spa/rtJ Caterplllar Caterplllar FumTablo
00 00 Tester 00 o]o)
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(") Y54 Factory B8V A2 % 2 JRHPEYAC High Voltage Test)

XLPE Insulation

Conductor Screen Insulation Screen
Lead Sheath
Return Conductor

Conductor

< Jointing Process >

1) Conductor Jointing by Soldering

2) Applying of Conductor Screen (Tape Mold or Tube)
3) Molding of Insulation (Tape) & Insulation Screen (Tube) ._,'

Conductor Jointing
(Soldering)

4) Verification of Molding by X-Ray

5) Wrapping of Swelling Tape

6) Swaging of Lead Tube & Welding with Lead Sheath
7) Applying of Return Conductor & Welding

8) Applying of Heat Shrinkable Tube & Sealed

(19 KABEA £ G

= -
=TT | iz | e
Turn Table Tape Heads Turn Table
2R e 00 00
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Turn Table Tape Heads
TO (0]9)
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i~ JEC 60840 » CIGRE Electra 171 Jfﬁl%%%ﬁt’ ’ %ﬂr’J?:@ﬁ?iﬁ}*Egﬁ[ I R A

a1 Hl#\'%’JJ(CRIEPL Japan)Z¥ER 4 L ijr?ip .

1. 161kV XLPEYS KA I R A1 LR IR R e pi2e = !
FErSe IR T AN 2 7 o T EEIZERE fYSLIEC 60840 M

CIGRE Electra 171 . ['| fBEE! -

THERE SR R (Transition Joint)

Py
®
*
*
>
L4
&

REF&F i (Test Bushing)

(Y

L]
]
-
L]
| )
.
.
.

L
*
‘0
¢ *

L 4
L
...ll

e

A Jflﬁ (Testing end)

Vil T P (630mm?)

EEEEEEEN] @;ﬁ‘—? (ZooommZ)

FES 1R (Repair Joint)

BRI P '
ETRC 1] HeT* [ 58371 (Factory Joint)
= ﬁi—fpﬁ +FI(EB-G) FigE R 1 5 [E 1 (Transition Joint)

B2 FriLn

BB T H
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2. LRIRERIL D PR AT ARER -

SRR IR ’f’ﬂ’fﬁ BeEl
141 Eﬁ%”l%mﬁ 161kV 1x630mm?2 Approx
1 (Submarine Cable) (ﬁ!zﬁ’ﬁr ; JPS) 36m
) 3 161kV 1x2000mm?2 Approx
(Land Cable) (QJ“5 o 3P 24m
RETIEBIRIEE | SFo S FITIRXRIEIEB-G)
3 (IEC-60859 Type) CREH T B !
L COARS JralEl THGR LR R AR
4 (Transition Joint) (%JIP’SI : IPS) 2
R[S EE AR . .
5 (Repair Joint) (At @JIF‘%T > IPS) !
et |4 ARl s
6 (Factory Joint) @JIF“@*T » IPS) I
3. YR EE R i (B
Aot i e
1 %&?ﬁpﬁﬁ?ﬂlﬁ ]?F VA1 E L SRR Y
S e POV R S e ds W Al lud=) T ke
ES ARt B =
2 o ek JUE S I oA s
3 eI A By Fgf[fsﬂ[ %: IR
U, PR S (et s W g TR EE i
S I F o7
4 x EE s i CEIE 1% 4 e
5 E Eﬁﬁ“ ERF F:’fij E“Fj?‘b‘ ER[FRECHE A
6 iﬁf ECE
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4. VAT

a2 EmAEREEF)ETHRERR

161kV XLPE BKEE

(with armour wire)

(TPC Cl. 4.4.3)
~N
v v *
BT 1 ERRNEE B RS HAREE S with FJ
E(FJ) (TPC Cl. 4.4.3) . EmEERE (TPCCl.44.4&4.453)
(TPC Cl. 4.4.6.1) AR LR o
- BEEERSY J
(TPC Cl. 4.4.6.2) BEEEERE (M)
- BEMMST (TPC Cl. 4.4.5.1)
(TPC Cl. 4.4.6.3) v
- FEBEBEELRR BERARERMARNE 1 PR
(TPC Cl. 4.4.6.4) ¢
- BEERE D HBRPE sheath) Tand EI(TPC Cl. 4.4.5.5)
(TPC Cl. 4.4.6.5) v

- XLPE @BixE &M H 5

(TPC Cl. 4.4.6.6)

- XLPE @Bz EMER R

(TPC Cl. 4.4.6.7)

- BEHRIR 55 (PE sheath)

(TPC Cl. 4.4.6.8)

- BREBREEER

AMERMBEAE(TPC Cl. 4.4.5.6)

v

B B
(TPC Cl. 4.4.5.4)

(BR)

v

HERERVBRERERIE A,
TJ, RJ & EB-G (each one)

(TPC Cl. 4.4.5.9)

BEREEEARERSR

(1 {E &) (TPC Cl. 4.4.5.10)

(TPCCI. 4.4.6.9) v
- RABORBERBEEEER BERREBLR
(TPC Cl. 4.4.6.10) (TPC Cl. 4.4.5.7)
v
¥ EEFEM=R BAKERR (BB)

(TPCCl. 44.5.4)
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5. YIRS Rt W MY AR EEIRREREIE | 41 g

REIEE BRZRERE SRIER
il ("< CICRE Electra No.171 27 2.1 &, @172 fi# | a) 5 ,qaaﬁfm@
(TPC CL. 4.4.3) | Hef*[HE5@0F - by S 4

o [ R TG Ml i o XY,

foetgile « 8 [§
were R EVRr (3%
T 1) 7 BRI D TR A 4
ﬁ A e TSN :JI/
o HEmEe .
ﬁ% 2) BV l%ﬁ[ﬂﬂﬁm W T
FIE R e A

FINRISENR | [NBT CIGRE ElectraNo. 171 5722 8> &4 1 | Ko fila=athieic -

(TPC Cl. 444 | {#¥ef” [FEDIF + TR P T
& 4.4.5.3) Pl gy 3 v AT A PR

PRI )Y - Min.81.4kN
SRERIZ )0 (T) SHETI
T =(1.3xwxd+H)x9.8+1000 (kN)
HlL
w: TR IR (=41kg/m)
d: 7% (=135m)
H: H=02xwxd

F%? @Jﬁg@&,l%iﬁﬁ‘}wﬁﬁ'ﬁﬁﬁﬁﬁ FAI

Tand £ (5 IEC60840 7 12.3.5 &I Max. 0.001
(TPCCL4A45.5) | Jh e 1 93kV
RS £ 95-100C
) (AL IR ] 4.4.5.5 A A4 FET
Fe vt T IAIFATE L e

EURRIESEE | (M EC60840 57 12.3.6 A, T B 2 S
=3 GRS 186KV 1

(TPC CLA4A456) | FVABEEIRL :95-100C (=D 2 | H)
A BRI VB - 20 ¥

‘ﬁﬂ;’} Ffrgﬁ&? [5< TEC60840 27 12.3.4 Ay Max. 5pC
(TPC Cl. 4.4.5.4) Jﬁsﬂﬁfj‘iﬁw 95-100°C El?%iﬁ@m I} 140kV p
e
£5) SO S BRI TR A
%Eﬁél:ﬂzr%’ﬁﬁ [~ TEC60840 217 12.3.7 [ & m“ﬁ:"'%%’r%!ﬁ&fﬁﬂﬁé
A 9L B < £750kV e

(TPC CL 4.45.7) | R+ 95-100C
g 10 RS & 10 FIPES

A3 WOPEER | (M IEC60840.5 12.34 % Max. 5pC
(TPC C1. 4.4.54) | #THiE™ 1) AC 140KV s
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h | CR G | 5T IECE0840 27 12.3.7 ﬁ]‘%’%@ LR AN
(TPCCL 4.45.7) |  JHIIEESs - 186kV fIagh 15 53¢ 3
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6. JFER LEREHE WA
% | EmES SR AR At
qu Mg i | MBTIECG0840 57 12.4.1 [~ No. JSP23-X1865 I #u i
4 |
ETPC CL 4.4.6.1)
| AR ERSIRE | (BT TEC60840 2 12.4.2 & YRR
b | o] A 1 12.5N/mm2
(TPC Cl. 4.4.6.2) =) ﬁ'%ﬁ?fﬂ}‘ 200%
P 135°CE3°C i 7 "2z
HRa=H A [ R 1250
&R S MR 225%
| BB 1T | MBS TEC60840 B 12.4.3 & YRR
e (PE sheath) =) 'J‘}‘ﬁ‘u@;’%@ﬁi@ : 12.5N/mm?2
(TPC Cl. 4.4.6.3) ] PR 300%
PITI0CE2C A&7 10 N H (3R
] IR 300%
| %Xw ﬁfﬂwﬁ (A48 TEC60840 57 12.4.3 &7 PI100CH2C e 7 ¥ [~FpR
d EAIEs s TSR A
(TPC L 4.4.6.4) +25%
B (R +25%
#e BT ETREE 300%
HUEHRES]s | (MEC TEC60840 5 12.4.6 i~ PE M2 FI, @wﬂ - 50%
e | FE R 110CE2°C
(PE Sheath)
(TPC C1. 4.4.6.5)
XLPE FAg £t | (B TEC60840 37 12.4.10 vpa&ﬁ* 2 175%
L B 200°CH3°C, 19 fll st~ T 1 15%
(TPC CL 4.4.6.6) | “P#GfH] : 15min.
FPSE s 20N/cm2
XLPE féiat | (A8 IEC60840 27 12.4.13 & | 7o Faghiasthl < 4%
g | 2FER % 130°CH3°C,
(TPC CL 4.4.6.7) | Hi#Hi -6 /] B
Bk AR | (MECIECO0840 57 12.4.14 & | A7 FainslEl < 3%
h | (PE Sheath) 4 80°CR2C,
(TPC Cl. 4.4.6.8) il -5 (PR x5 cycles
L B RN (<5 TEC608405712.4.128] WL A B : 2.5%40.5%
; (TPCCI 4.4.6.9)
| KT Rbaprsc (<5 TEC608402710.6.381] #/gMin. 1.18mm
i %“E;F;F T BLTIMin. 2.45mm
E1H

(TPC Cl. 4.4.6.10)
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33—3%1@%@7 (Construction Check)

Check of cable construc
(1) Test Detail
a) Date of test : Dec. 19, 2012
b) Place of test : Hitaka works
(2) Applicable Standard

(3) Test Result : Satisfactory

tion

: TPC Cl. 4.4.6.1 (Clause 12.4.1 of IEC60840)

Item Unit Spec. Value Measurement Value
Shape _ Compact round stranded with Compact round stranded with
Conductor P water—tight sealing compound water—tight sealing compound
Overall diameter mm Approx. 30.0 30.63
in. 0.85 .00
Thickness of conductor shielding mm Min !
Max. 1.7 1.30
mm Min. 15.3 (T,,,) 16.80
Thickness of XLPE insulation mm Max. — (T,..) 17.60
- (T ~Toin)/ T =0.15 0.05
Thickness of insulation shielding mm Approx. 1.0 1.32
Thickness of water—block swelling layer mm Approx. 0.8 0.75
Thickness of lead alloy sheath mm Min. 3.04 3.11
Width of copper flat wire mm Nom. 9.0 9.0
Return Thickness of copper flat wire mm Nom. 2.0 2.0
conductor Number of copper flat wire mm 23 23
Overall diameter mm Nom. 82.0 82.0
Thickness of binder tape mm Approx. 0.5 0.47
Thickness of polyethylene extruded bedding layer | mm Min. 3.73 4.58
Thickness of bedding layer mm Approx. 0.25 0.22
Type & Number of optical fiber - SM x 10cores, GI x 2cores SM x 10cores, GI x 2cores
Optical Inner dia. of stainless steel tube mm Approx. 1.4 1.46
Fiber Unit | Overall dia. of stainless steel tube mm Approx. 1.8 1.85
Overall dia. of unit mm Approx. 5.0 4.95
S ti
eparation Overall dia. of spacer mm Approx. 5.0 5.03 x 43
spacer
Thickness of polypropylene yarn bedding mm Min. 1.18 1.60
Diameter of armour wire (1st layer) mm Nom. 8.0 8.02 x 40
Thickness of polypropylene yarn bedding mm Min. 1.18 1.70
Diameter of armour wire (2nd layer) mm Nom. 6.0 597 x 64
Thickness of polypropylene yarn serving mm Min. 2.45 2.65
Overall diameter of Cable mm Approx. 146 142.6
Net weight of cable in air kg/m Approx. 58 -
{4} Test Egupments
Equiprms=nt Fllarmfacturer P E=gpiry dote
. of coalibraticen
Calipers Mitsurt oy O3 Dt I1.2001F
! Fliorometes | H!IE_:.q_.uli:.-ﬁ- S —a -.Ju_n I1. 53013
Micrometer Mitsartoyo - dum 315013
Microsocop= 1 FPeak Loewpe 10 il ST wdurn. 31 3013
| Microscopss | Poak Lowps &0 = J0—3 dure 37 2013
| Dismeter Tooe | TowRcro Jo-6 Jun 31,2013
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4. Tand E‘JEHJ/@E%

Electrical type test

Tand measurement

(1) Applicable Standard : TPC Cl. 4.45.5 (Clause12.3.5 of IEC60840)

(2) Test Detail

a) Date of test : Nov. 15, 2012
b) Place of test : Hitaka works
c) Tested length : 60m

d) Conductor temp. : 95.4°C
e) Test voltage : 93kV

f) Test requirement : Max 0.001 at conductor temperature 95-100°C

(3) Test Result

Satisfactory

(4) Test Equipments

0.00008 ( 0008% )

Equipment Manufacturer No. Expiry date T
of calibration
Vol tage meter YOKOGAWA 3SHOU108 Aug. 31, 2013
2013
Temperature YOKOGAWA 28-39396 Mar. 31, 2013
Recorder DR230
Schering Bridee SOKEN X6-000076 Sep. 30, 2013

=

/. %ﬁdé/ A i

Witnessed by

Witnessed by

’{[\ i{l-‘ gi"} i [‘/\Lf l*’l’?l{f/? ;[

J-POWER SYSTEMS
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5. AR R

Electrical type test

Resistivity of Semi-conducting screens

(1) Applicable Standard : TPC Cl. 4.4.5.9 (Clause 12.3.9 of IEC60840)

(2) Test Detail
a) Date of test : Nov. 15, 2012
b) Place of test : Hitaka works
¢) Ambient temperature : 90°C +2°C
d) Test requirement : Max. 1000 Qm for conductor screen
Max. 500 Q m for insulation screen

(3) Test Result Satisfactory

Unit: Qm
Item Measurement Value
Conductor screen 14753
Insulation screen 245
(4) Test Equipments
Equipment Manufacturer No. Expiry date
of calibration
Multimeter ADVANTEST R6451A 1shou-36 Aug.31,2013
Multimeter YOKOGAWA 7555 JQ-6 Aug.31,2013
Temperature Recorder YOKOGAWA 1shou—-10 Apr.31,2013
Witnessed by Witnessed by
Y
P a4 =P ,
AT TN 74&/.,.) Calcasty /(wmf}/y,
J-POWER SYSTEMS CRIEPI CRIEPI
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6. WA R i

Electrical type test

Insulation thickness examination

(1) Applicable Standard
(2) Test Detail
a) Date of test : Oct. 10, 2012
b) Place of test : Hitaka works

(3) Test Result

: TPC Cl. 4.4.5.1 (Clause 12.3.1 of IEC60840)

Unit:mm
Cable Item Insulation thickness for no adjustment Measurement

test voltage Value
161kV 1 X 630mm? Insulation 14.45~17.85 17.00
(Manufacturer:JPS) thickness
161kV 1 x 2000mm? 19.55~24.15 22.21
(Manufacturer:ZE )
The measured insulation thickness does not exceed the adjustment test voltage value,
Therefore no adjustment of the voltage is applied.

(4) Test Equipments
Equipment Manufacturer No. Expiry date
of calibration
Microscope Peak Loupe 10 x JQ-7 Jun.31,2013

(3) Test

Equipments

Equipment

Manufacturer

No.

“Expiry date |

of calibration

i Tensile tester TS—700 HSS—-1004 Sep.30,2013
Thermometer — 23_hou—1014 Apr.30,2013
Stop watch SEIKO JQa—9 Aug.31,2013
Microscope Mitsutoyo 06—08885 O(_:t.S 1,2013
Scale - ~ 2shou—37 Jun.31,2013
Scale — 3shou—6 dun:l_31.2_013

(4) Test Equipments
Equipment Manufacturer No. Expiry date ]
o N of calibration
Calipers Mitsutoyo JQ-3 Oct.31,2013
| Micrometer Mitsutoyo JQ-4 Jun.31,2013
Micrometer Mitsutoyo JQ-6 Jun.31,2013
Microscope Peak Loupe 10 X< JQ-7 Jun.31,2013
Microscope Peak Loupe 60 x JQ-3 Jun.31,2013
Diameter Tape TOKYO JQ-6 Jun.31,2013
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