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Figure 3.4-4  Sub=bottom Profiling
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Figure 3.4-8 ET~5 Thermometer and XBT
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Offshore Portion

aE Radar reflector

Light
Float Float
Rope
(150m ., 4921t ) d v
Currentmeter
Sinker
Rope (50Kg,71101b)
(200m /660f¢ )
Wire rope
(100m,”330f¢
) Bottom Chain(5m .16t )
Chain
Anchor (5m./ 1611 ) Anchor
Shore Portion
Light.
2 m] Flap
6. 5K
Proton buoy Hizex buoy {Iron buoy Hizex buoy Proton buoy
A (770 y Q

IS SIIE,

p Currentmeter
(30m,7981t)

Bottom

e e PN e s B R R O TR SR e v AT S e
Anchor : Anchor
(30Kg, /66 1b) (30Kg, /66 1h)
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Figure.35-2 BOTTOM

PROFILE (Off Shore Portion)
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Figure.35-3 BOTTOM PROFILE AND SUB-BOTTOM LAYERS
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Figure.35-4 BATHYMETRIC AND CONTOUR CHART (CHERATING) i metres
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Figure.25-5 BATHYMETRIC AND

CONTOUR CHART (SEMATAN)
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g0
8
70
0
50
40
30
20

10

(Offshorg‘ No.4)

Grain.Size Weight (%) Cumulative (%)
u (micron) . ' ‘

250 : 2.0 0.1 0.1

177 2.5 0.2 0.3

125 3.0 0.3 0.6

88 3.5 0.4 1.0

63 4.0 1.1 2.1

by 4.5 0 2,1

32 5.0 8.8 10.9

21 5.6 3.3 14.2

13 6.2 69.9 841

9.6 6.7 - 5.8 89.9

6.8 7.2 1.3 91.2

3.4 8.2 2.3 93.5

3.4 8.2 6.5 100.0

Cumulative curve o
D {mm)= —
—1=— 4= .
= :.1'.".':1';_":--?ﬁ ==
=== :;‘:—'-:-i- . S gaat
=] =
= Sl
Tt = ==
o ==
= ]
= =]
=——

Figure.3.5=1-b(1)

Results of Grain Size Analysis "
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?0

80

70

60

50

40

50

(0ffshore No.8)

Grain Size Weight (%) | Cumulative (%)
M (micron}
710 0.5 0.6 0.6
500 1.0 0.6 1.2
350 1.5 1.8 3.0
250 2.0 2.7 5.7
177 2.5 2.4 8.1
125 3.0 1.9 10.0
88 3.5 2.0 12.0
63 4.0 2.1 14,1
47 4,4 5.6 19.7
34 i.9 7.2 26.9
22 5.5 18.0 LT
14 6.2 45,2 90.1
9.8 6.7 1.7 9.8
6.9 7.2 0 91.8
3.5 8.2 3.4 95.2
3.5 8.2 L.8 100.0
Cumulative curve D (mm) = '%B
== —

it

Figure 3.5-1-b(2)

Results of Grain Size Analysis
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70

h

70

60

S0

40

(0ffshore No.12)

Grain Size Weight (%) Cumulative (%)
p (micron)
2000 -1.0 1.5 1.5
1410 - 0.5 1.0 2.5
1000 + 0 0.5 3.0
710 0.5 0.3 3.3
500 1.0 0.7 4.0
350 1.5 1.9 5.9
250 2.0 3.2 9.1
177 2.5 3.1 12.2
125 3.0 2.8 15.0
88 3.5 1.8 16.8
63 4.0 1.4 18.2
48 L4 0.5 18.7
3!'l L&ug 007 19-14
22 5.5 6.7 26.1
13 6.2 25.6 51.7
9.6 6.7 33.6 85.3
7.0 7.2 4.4 89.7
3.5 8.1 2.3 92.0
3.5 8.1 8.0 100.0
Cumulative curve =
i r D (mm) -3

4
%
T

Figure 3.5-1-b(3)

Results of Grain Size Analysis




(0f fshore No.16)

Grain Size Welight (%) Cumulative (%)
p (micron)

1000 + 0 0.2 0.2
710 0.5 0.6 0.8
500 1.0 0.9 1.7
350 1.5 2.5 4,2
250 2.0 5.6 9.8
177 2.5 10.3 20.1
125 3.0 11.5 31.6

88 3.5 8.6 ho.2
63 4.0 6.5 6.7
49 4.4 3.2 49.9
35 4.8 4.4 54,3
23 5.5 11.3 65.6
13 6.2 16.4 82.0
9.6 6.7 5.8 87.8
6.8 7.2 2.5 90.3
3.4 8.2 0.9 91.2
3.4 8.2 8.8 100.0

Cumulative curve

D =g
% (mmt) 2
v0 =
8o : 711 =
70 if
&0 = : : /ﬁi: =

Figure 3.5-1-b(4) Results of Grain Size Analysis
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90
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70
40
50
“
50

20

10

(0ffshore No.19)

Grain Size

Weight (%) Cumulative (%)
A (micron)

2000 - 1.0 0.7 0.7
1410 - 0.5 0.6 1.3
1000 + 0 1.0 2.3
710 0.5 1.5 3.8
500 1.0 2,0 5.8
350 1.5 4.1 9.9
250 2.0 6.1 16.0
177 2.5 7.2 23.2
125 3.0 7.5 30.7
88 3.5 5.4 36.1
63 4.0 3'8 39-9
Lg 4.4 2.4 h2.3
35 4.8 b.1 46 .4
23 5.5 18.9 65.3
14 6.2 23.6 88.9
9.6 6.7 1.1 90.0
6.8 7.2 0 90.0
3.4 8.2 1.9 91.9
3.4 B.2 8.1 100.0

Cumulative curve

I

il

Figure 3.5-1-b(5) .

Results of Grain Size Analysis
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70

80

70

&0

50

40

30

20

10

(Cherating, No.C-2)

Graln Size Weight (%) Cumulative (%)
p (micron)
710 0.5 0.8 0.8
. 500 1.0 0.4 1.2
350 1.5 1.8 3.0
250 2.0 2.2 5.2
177 2.5 3.0 8.2
125 3.0 3.4 11.6
88 3.5 3.9 16.5
63 4.0 21.9 38.4
52 4.3 33.2 71.6
38 4.7 17.7 89.3
2k 5.4 3.7 93.0
14 6.2 1.3 94,3
9.8 6.7 0.7 95.0
5.0 7.2 0.3 95,3
3.5 8.2 0.3 95,6
3.5 8.2 4.4 100.0
1
Cumulative curve B ="
(¥m) 2
===
1j—
=== === =
iR o L b, ~———d ——. —
0 2 4 ) 8 10 12

Figure 3.5-2-B(1)

Results of Grain Size Analysis -
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(Cherating, No.C-4)

Graln Size Weight (%) Cumulative (%)
p (micron) :
2000 - 1.0 1.3 1.3
1410 - 0.5 3.0 h.3
1000 + 0 5.9 10.2
710 0.5 9.9 20.1
500 1.0 17.2 37.3
350 1.5 27.2 64.5
250 2.0 23.7 88.2
177 2.5 7.0 95.2
125 3.0 2.2 97.4
88 3'5 0'5 97-9
63 4.0 0.2 98.1
63 L.o 1.9 100.0
Cumulative curve D =..1_9
X (am) 2
90 : ,",
Bo ; — =
70 3 ;
40 =
50 et =
7!
40 -

Figure 3.5-2-~b(2) Results of Grain Size Analysis
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(Cherating, No.C-5)

Grain Size Weight (%) Cumulative (%)
u (micron)
2000 - 1.0 0.5 0.5
1410 - 0.5 0.3 0.8
1000 + 0 0.3 1.1
710 0.5 1.2 2.3
500 1.0 1.6 3.9
350 1.5 3.1 7.0
250 2.0 6.0 13.0
177 2.5 5.7 18.7
125 3.0 8.6 27.3
88 3.5 9.9 37.2
63 L.o 13.3 50.5
51 4.3 8.9 59.4
37 4.8 10.3 69.7
24 5.4 10.0 79.7
14 6.2 6.2 85.9
9.8 6.7 0.7 86.6
7.0 7.2 1.7 88.3
3.5 8.2 4.5 92.8
3.5 8.2 7.2 100.0
(%) Cumulative curve D (mm} = -—;-gs
90 ==t
80 e
‘ e
70 e —
7.
40 =
T
50
v I’I—
40 ;
30 ”f
20 :_7‘
10 =1
=Eas ==
U SEo e SE=s=
[4] 2 4 1C

Figure 3.5-2-b{3) Results of Graln Size Analysis

—56—



(Sematan No.S-2)

Grain Size Weight (%) Cumulative (%)
u (micron)
1000 +0 0.5 22
710 0.5 0.2 0.7
500 1.0 0.3 1.0
350 ]_5 2.1 3-]
250 2.0 3.1 6.2
177 2.5 3.2 9.4
88 3.5 12.2 27.1
63 4.0 34,5 61.6
52 “03 15'5 77.]
37 4.8 5.6 82.7
23 5’]{ 14.7 87-14
14 6.2 3.0 90.4
9.7 6.7 2.0 92.4
6.8 7.2 0.6 93.0
3.4 8.2 0.7 93.7
> 82 6.3 100.0
Cumulative curve ]
5 D (mm)}= —
—— e
90 i e
80 : TR =
70
¢0
50 =
ad
30 E == i’““:mm =

Figure 3.5-2-b(4) Results of Graln Size Analysis
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8y

70

&0

50

40

30

20

10

(Sematan, No.S-8)

Grain Size Welght (%) Cumulative (%)
u {micron)
2000 - 1.0 0.4 0.4
1410 - 0.5 0.4 0.8
1000 +0 1.3 2.1
710 0.5 1.8 3.9
500 1.0 1.7 5.6
350 1.5 1.9 7.5
250 2.0 3.9 1.4
177 2.5 4.4 15.8
125 3.0 8.2 2k.0
88 3- ]505 39‘5
63 4.0 35.0 74.5
52 h03 8-5 83'0
37 4.8 4.5 87.5
23 5.4 2-5 90’0
13 6.2 0.3 30.3
9.5 6.7 0 90.3
6.7 7.2 0 90.3
3.4 8.2 3.0 93.3
Cumulative curve D (mm) = —%a
==
7
N
e — -
S| o EEEEs =
0 2 4 5 a
Figure 3.5-2-b(5) Results of Grain Size Analysis
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Figure 3.5-10 Bottom Materials in Cherating Shore

A
Cherating
CP ™
b
M.Tr.
406
Coarse sand
Medium-fine sand
Muddy sand ~——Sandy mud
C°—1~10 Botlom sampling peint
= = 404
S = = h
“ 2 3 ‘
N '3..’ ON: g l




Filgure 3.5-11

Bottom Materials in Sematan Shore

109° 45°
Sematan
%P e .7
108'47°
o Coarse-medium sand ( partially shell sand )
Fine sand
";’xoutcrops of lower siratum %
N’{’e ~
® Bottom sampling point %
S-1~10 .
10449
3. ; '




Figure.3.5-12

SUB — BOTTOM PROFILE (Off Shore Portion)

{ /1,000,000
o M ' .
S Cherating so™*M oo™ 150" 200'™ ‘m
o L.P 50 I 100 150 200 250 300 350 400
™~ 0 I 1 ! ! i ! , L 1 i
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| N a2
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St.4
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] T V4 / ' " l N " 'P WWW
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450 500 550 600 650 700 750 ) l 850 "
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Record of Subbottom Profiling

Figure 3.5-13
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Figure 3.5-15

Record of Subbottom Profiling
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Figure 3.5-16 Record of Subbottom Profiling
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¥o.8 ( 133105, 9/16, 1977)

‘._: caa - [OP IR PR P - - e o . - -‘ -— —- -.-.-- 50
S A

i
-4
LI
[t Y]
oy

{100

- ' - - - —L L1 450 m
Ho. 13 (20:57, 9/17, 1977 ) 0
—— e ] 50
) ot o Y sl ot Y ol 7 G o i e el ol
LA T T s L L {100
S g S '_'.“_':.:1:; e e ot ol o et ol o el G 8 150 5

No. 15 ( 09:45, 9/19, 1977 )

- .- - L) 0
o Y It Wt e b ot 0
—]- b=t = e ] | g - |- 3
1 o et et Dt ot It i A Y o
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- e 150 m
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- R = ——| 50
—j= ) L 0 e e
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150 m

Flgure 3.5-17 Vertical Distribution of Water Temperature (in °C)
Measured by XBT at 4 stations
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Table 3.5-3

Analysis of Tldal Current for 25 Hours

Area ; Cherating Station; 103 26 00 E, 4 05 48 N
Layer; =5.0m :
Epock;  12h=00m, 13 Sept., 1977 Transit;  13h-iOm, 14 Sept.,
Ellipse of Tidal Current
M1 M2 Mh CONST. .
DIR V] Kl {DIR V2 K2 DIR| V4 K4 DIR V0 M1/M2
L | 342 Jo.059[180 20 [0.190)331 26 [0.048 ] 62 12 10.124 7 0.310
S 72 jo.025| 90 | 110 |0.023 24 116 |0.012|332
Area ; Sematan Station; 109 48 16 E, 1 54 16 N
Layer; -5.0m _
Epock; ©01-00m, 6 Sept., 1977 Transit; 06h-16m, 6 Sept.,
Ellipse of Tidal Current '
M1 M2 Mi CONST.
DIR Vi Kl'| DIR V2 K2 DIR v K4 DIR VO M1/M2
L] 321 {0.08k] 201 327 |0.174 184 293710.001] 114 294 {0.0V1 [ 0.482
S 51 |0.031}110 57 |0.022| 274 23(0.001 24 :
Area ; ?Est ?f Natuna lstand Statlon; 107 O4 18 E, 3 43 12 W
St.1
Layer; -5.0m
Epock; 16h-00m, 16 Sept., 1977 Transit; 15h-31m, 17 Sept.,
Ellipse of Tidal Current
M1 M2 M4 CONST.
DIR 1A K1 ] DiR V2 K2 DIR| V& Kh DIR VO HliﬁZ
L[ 43 [0.139]321| 78 |0.247 321 | 322]0.032[ 295] 139 0.086[0.562
si 133 {o0.025{2311 168 | 0.062} 51 52|0.024 25
Area ; South of Natuna Island Station; 108 22 18 €, 317 12N
{st. 2)
Layer; ~-5.0m :
Epock; 16h-00m, 17 Sept., 1977 Transit;  16h-23m, 18 Sept.,
Ellipse of Tidal Current
M) M2 Mh CONST,
DIR Vi K| DIR V2 K2 DIR Vi Kb DIR VO M1/M2
L 52 | 0.135] 336] 279 ] 0.152Z 153 2791 Q.018! 200 2531 0.368] 0.888
s| 142 | 0.009] 246 9 0.05& 243 9/0.002] 110
M1 H Piurnal tidal current
M2 H Semi-diurnal tidal current
Mh : Quarter-diurnal tidal current
CONST. ; Daily mean current {Non-tidal current)
L - ; Major axis of current ellipse
5 H Minor axis of current ellipse
DIR : Direction (Degree) :
v ; Amplitude of tidal current speed (m/sec) _
K : Phase lag refered to the transit of the moon (Degree)
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MALAYSIA

West of Natuna Island
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MALAYSIA
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MALAYSIA

West of Natuna Island ‘
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MALAYSIA
South of Natuna !sland
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Figure 3.5-22(4) Current Ellipses
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Figure 3.5-26  Bearings of Cable Route i r_n__(_.‘.he_r_‘gpjng.

—95—

ACAO



P.Talang Talag Br.
Point

P.Talang, Thlang KI1.

Figure 3.5-27 Bearing of Cable Route in Semata
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TABLE 3.6~2  ANALIZED SUBMARINE CABLE FAILURES IN THE PERIOD OF
SEPTEMBER 1953 TO NOVEMBER 1964

From '"Analizing Failures of Ocean Communication
Cables'' by A.J. MUNITZ, BTS Technical Pub. 5203

Cause of Fa-lure Percentage of Total
( 252 cases)
1. Trawlers and ships' anchors hi.0 %
2. Biological & chemical damage 4,0 %
3. Corrosion and chafe damage 27.0 %
L. Earthquake related damage 1.6 %
5. lceberg damage 1.6 %
6. Undamaged cable from re-routing and
preventative maintenance : 8.3 %
7. Miscellaneous fallures (Tension, twist,
crush, electrical faults etc) 13.5 %
100.0 %
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TABLE 3.6-3  BURIED SUBMARINE CABLE IN THE WORLD

From |EEE transactions Communication Technology
vol, COM-19, No.6 Dec. 1971/
Electrical communications vol.49, No.4 1974/
Bell laboratory Record Sep. 1976/
ITU Telecommunication Journal Jul, 1977

System Designation Time Buried Distance Sea Depth
(Tn Km) (in meters)
TAT - & Jul. 1967 68 54 - 152
TAT - 3 Jul. 1967 88 42 ~ 134
SF - Florida Apr.-May. 1968 68 16 - 4o
TAT - 5 Jul. 1969 164 ’ 18 ~ 540
TAT - 5 Aug. 1969 53 22 - 558
MAT - 1 (Spaln) Aug. 1969 20 4o - 600
MAT - 1 (Italy) Sep. 1969 28 16 - 600
CANTAT - 2 (Canada) Nov. 1973 222 up to 550
CANTAT - 2 (U.K.) Apr. 1973 unknown up to 550
TAT - 6 (Rhode !sland) Aug. 1975 176 up to 180
TAT -~ 6 (France Oct. 1975 176 up to 180
Japan - China Apr.-Jul. 1976 680 " up to 200
367 WERBB
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ChRAITTVORRC IV ERMBRESREZINL TV S, HE0RBRALE CRARL 60
KEMiz L3t~ v BT TS, = Vf ¥ 7, ThETCIDXEBOMBD
BEMU, te—Y Y 7B S 0 MBLURICINET 3 HE 2> TV 3,
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Ist Floor

+3

Fig. 4-1

f—s—I—s—+~s—4—a—T

Ground Floor

Carrier Terminal
Room (704 m2)
Power Feeding Equip-
ment Room
Battery Room
Power Plant Room
Engine Room
Air-conditioning
Equipment Room
Bed Rcom

Storage

Locker Room (men's)
Pantry

Dining Room
Lounge

0ffice

Station Manager's
Office

Reception Room
Reception Room
Conference Room
Storage

Library

Shower Room
Toilet (men's)
Tolilet (men's)
Tollet (women's)
Locker Room (women's)
Courtyard
Submarine Cable
Entrance

Entrance

Service Entrance
Pump Room

Garage

Propane Gas Cylinder
Room

Work Shop

Storage

Storage

Dark Room

Storage

Toilet (men's)
Tollet (women's)
Janitor Room
Storage

An Exlsting Example of Floor Arrangement in a Cable
Landing Station for four Submarine Cable Systems
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6,000 | 6,000 | 6,000 | 6,000 | 6 000 | 6 000 | 6 000 |6, 000 | 6,000
54, 600
1 Office : 18 Storage '
2 Hall : 19 Station Managers Office
3 Janltor Room 20 Reception Room
L Dark Room 21 . Conference Room
5 Toilet (men's) 22 _Bed Room
6 Toilet {women's) 23 Pantry
7 Shower Room 24 . Dining Room
8 Locker Room (womens's) 25 Lounge
9 Locker Room {men's) 26 Air Conditioning Equipment Room
10 Storage (A) (for 0ffice Rooms)
11 Storage (B) 27 Engine Room T
12 Carrier Terminal Room 28 Submarine Cable Entrance
13 Power Feeding Equipment 29 Entrance
14 Battery Room 30 Coaxial Cable Entrance
15 Power Plant Room 31 Power Cable Entrance
16 Air Conditloning Equlpment Room
17 Beller Room

Fig. 4-2 An Existing Example of Floor Arrangement in a Cable Landing
Station for Single Submarine Cahle System

—113—



2
=]
g
UNIT: m/m

et I“
" |
73] = {
_ 5 & _
_ g L aos B 5 |
! oF 1 Yt = [~ - 1
| = © By Fet l
= O U o
I oo B m 7 2 17> |
e T _
I ° b I
| |
| ]
| I
| |
[ 8 _
| et I
2 |
! ]
i~ ' 8
| 000t “7.
— -
[
i R N I o
z — Q
] O ! ~ = woowm g I
| it S
¥ 0] |
“ o P 5 © w @ = _
“ =5 |
|
| I
pe———> —_ -
oty 244 28 2% v B | o |
| U - [ E= I
| A
_ N . _
| —he— |
1
_ S _
| < _
! |
L
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Cable
Terminatig
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Floor 4h
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77777777 77 7er77 77777 7] . Cable s
Ground
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Fig. 4-4 Typical Construction of Cable Entry
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Table 5-1 Construction Expense

of Kuantan -~ Kuching Submarine

Cable System

unit 1000 MS

(2)

Plan A Plan B ‘
Cable Protection Cable Protection
with Armour by Burying
1. Terminal Equipment 9,275 9,275
and instaltlation (CIF)
(including power feeding
equipment earth system)
2. Submersible Plant (FOB)
Cable 35,817 19,025
Coupling 3,017 2,050
Repeater 18,817 12,725
Equallzer 1,025 517
3. Cable Laying 9,808 13,300
(including transportation,
cable landing with small
vessels, insurance etc.)
k. Engineering 833 1,250
Total 78,592 58,142
note 1) Exchange Rate is 1 M$/120 yen.

2) The cost of plan B Is 26 % less than that of plan A.
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Table 5-2  Estimated Number of Circuits Provided
by the Cabie System

Fiscal Rate of Total Circuits to be Circuits to be
Year Annual Circuits | Provided by Provided by
Growth Demand Tropo, Satellite | the Cable
(%) -1 and SEACOM
1979 60(note 2)| 198 .198(note 1) 0
8o 20 317 150 (note 3) 167
81 20 380 ) 150 230
82 20 456 150 306
83 15 547 150 397
84 15 630 150 ‘ 480
85 15 724 150 | 574
86 15 833 150 683
87 15 957 150 : 8o7
88 15 1101 150 951
89 15 1266 150 1116
90 1456 256 1200
N 1200
92 1200
93 1200
94 1200
95 1200
96 1200
97 1200
98 1200
99 1200
note 1 : Consisting of 48 circults of troposcatter, 132 circuits of
sateilite and 18 circuits of SEACOM.
note 2 : The effect of introductjon of STD |s taken into account
by 40 %.
note 3 : 4B circuits of troposcatter will get out of service.
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REPORT OF MEETINGS ON THE SCOPE OF WORK FOR
THE ROUTE SURVEY OF SUBMARINE CABLE BETWEEN
KUANTAN AND KUCHING IN MALAYSIA
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Report of Meetings on the Scope of Work for the Route
Survey of Submarine Cable between Kuantan and Kuching In
Malaysia

- - it S

At the request of the Government of Malaysia for a technical/aid
to carry out a survey of submarine cable route between Kuantan and Kuching,
the Government of Japan, through Japan International Cooperation Agency
(J1CA), sent a preliminary survey team headed by Mr. Mitsugi !1]Ima,
Counsellar of Telecommunications, Ministry of Posts and Telecommunicatians,
to discuss the Scope of Work to be undertaken by the Government of Japan

on the requirement for the survey of the cable route.

Three meetings were held between the Japanese Delegation and the
Malaysian Officlals. They were held at the following venues:

July 18th, 1977 at Telecommunications Headquartérs

July 21st, 1977)
) at the Economlc Planning Department

July 29th, 1977)
The lists of delegates attending the above meetings appeared in
Annexes A, B and C,

. The meetings at the Economic Planning Department formulated and
agreed on the Scope and objective of the Survey and Study as appeared In
Annex D.

The Government of Malaysia was unable to provide a survey ship
and requested the Government of Japan to provide a Survey ship such as
KDD Maru or the Kuroshio Maru. The Japanese Delegation agreed to conslder
the provision of a survey ship from Japan. |t has also agreed that
the ocean survey team shall compose of 2-3 Malaysian officers in addition
to the Japanese team. The proposed route for the survey appeared as
Annex E.

At the request of Malayslan officials, the Japanese Delegation
agreed to submit an interim report of the survey to the Government of
Malaysia wlthin two weeks after the ocean survey. The interim report

would contain items as appeared in Annex D.
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The Draft of Final Report of the survey and study would be submitted to
the Government of Malaysia for comments and discussion after which the

Final Report would be prepared and presented to the Government of Malaysia.
The report would contain Item as appeared in Annex D.

It was indicated to the Japanese Delegation that Indonesian
Officials would not be required on board the survey ship as the

IndonesTan Authority would be kept informed of the period and location
of the survey.

Kuala Lumpur, July 30th, 1977.

- Y
z ""L--:" ‘/l\— 7% .. - —
A T /4\65»,2” gz
[ XY Y Y PP YR Y Y Y dssissscnvdesssscesandonese
GOH KHEN WAH MITSUGI 11JIMA

Director of Telecommunications
Telecommunications Headguarters
Kuala Lumpur

Counsellor of Telecommunications
Ministry of Posts &Telecommunications
Japan

—136—



THE KUANTAN-KUCHING SUBMARINE CABLE

PREL IMINARY SURVEY MEETING

ANNEX A

TELECOMMUNI CAT IONS HEADQUARTERS, KUALA LUMPUR, JULY 18TH, 1977

L1ST OF DELEGATES

JAPAN

Mitsugi lijima (Leader}
Ministry of Posts and Telecommunications

Kazunaga Matsuda
Deputy Manager of Engineering Dept.,
KDD

Taisuke Kitamura
KBD

Atsuo Ebata
KDD

Toru Sampel
Ministry of Posts and Telecommunications

Akio |toh
Japan International Cooperatlon
Agency (JI1CA)

Tooru Kasal
JICA {Kuala Lumpur)
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1.0. Merican
Deputy Director General
of Telecommunications

Goh Khen Wah
Director of
Telecommunications

Mohamed Alt Yusoff
Controfler of
Telecommunicatlions



ANNEX B

THE KUANTAN~KUCHING SUBMARINE CABLE
PREL IMINARY SURVEY MEETING

ECONOMIC PLANNING DEPARTMENT, KUALA LUMPUR, JULY 21ST, 1977

LIST OF DELEGATES .

JAPAN MALAYSIA
Mitsugl lijima (Leader) 1. Bashah Nordin
Ministry of Posts and Economic Planning Department

Telecommunications
2. Zulkifli Hassan

Kazunaga Matsuda Economic Planning Department
Deputy Manager of

Engineering Dept. 3. Phang Pin Suan

KDD Economic Planning Department
Taisuke Kltamura 4. Rosmah bt H} Jentera

KDD Economic Planning Department
Atsuo Ebata 5. Zubir bin Abdul Aziz

KDD Economic Planning Department
Toru Sampei 6. Mohd Radzi Hj Mansur
Hinistry of Posts and Ministry of Communicatiens

Telecommunications
7. Mohamed Ali Yusoff
Akio 1toh Telecommunications Department
Japan International Copperation
Agency (JICA)

Tooru Kasai
JICA (Kuala Lumpur)
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ANNEX C

THE KUANTAN-KUCHING SUBMARINE CABLE

PRELIMINARY SURVEY MEETING

ECONOMIC PLANNING DEPARTMENT, KUALA LUMPUR, JULY 29TH, 1977

LIST OF DELEGATES

JAPAN

Mitsugl lijima {Leader)
Ministry of Posts and
Telecommunications

Kazunaga Matsuda
Deputy Manager of Engineering
Dept., KDD

Akio Itoh
Coordinator (JICA)

Tooru Kasai
Ji1cA (Kuala Lumpur)
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MALAYSIA

Bashah Nordin
Economic Planning Department

Zulkifli Hassan
Economic Planning Department

Zubir bin Abdul Aziz
Economic Planning Department

Phang Pin Suan
Economic Planning Department

Mohd Radzi Haji Mansur
Ministry of Communications

Mohamed Ali Yusoff
Telecommunications Department






SCOPE OF WORK
FOR
THE FEASIBILITY STUDY AND ROUTE SURVEY
OF
THE KUANTAN-KUCHING SUBMARINE CABLE PROJECT

IN

MALAYS!A
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l. Introduction
Inresponse to the request of the Government of Malaysla, the
Government of Japan has decided to conduct a study of the Kuantan-Kuching

Submarine Cable Project in accordance with laws and requlations in force
in Japan.

Based on this decision, the Japan International Cooperation Agency
(JI1CA), the official agency responsible for the implementation of technical
cooperation programmes of the Government of Japan, will carry out the study.

The present document. sets forth the scope of work In regard to the
above mentioned study which is to be carried out in close cooperation with

the Government of Malaysia and authorities concerned.

I1. Objegtlive of the Study

The study aims to determine the feasibility of the Kuantan-Kuching
Submarine Cable Project in Malayslia and to identify the most feasible
route for the purpose of laying a submarine cable.

111. Outline of the Study

The study will be carried out in the following manners.

1. Preliminary Study
1) Agreement on scope of work
2) To obtain the preliminary data on the Kuantan-Kuching
Submarine Cable Project

traffic demand and system capacity
type of service
connection with land line
cable landing sites
ocean survey route, etc.

3) Survey of cable landing sites
collection of informations about cable landing sites
confirmation of the actual conditions of the sites by
observation

4) Preparation of route survey
collectlon of existing oceanographic and
meteorological data
collection of informations about sea activities In
the area where the cable is to be laid
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2,

study on ocean survey ship, survey items, survey period,

composition of survey team, base port of the ship, etc.

Ocean survey

The following survey will be carried out on the shortest possible

route between Kuching and Kuantan.

v.

1)

Deep water survey
. bottom topography, nature and thickness of the bottom sediment,
bottom temperature, existence of obstacltes on the bottom

surface, current condition, etc.

2) Shallow water and shore survey
bottom topography, nature and thickness of the bottom sediment,
bottom temperature, existence of obstacles on the bottom
surface, current, sea level variation etc. '
3) Land survey
topography, level, soil material, etc.
Report

Preparation of report

The JICA will prepare and submit 20 copies of the fol]owing reports

in

1)

2)

3)

English to the Government of Malaysia.

Interim report

Within about two weeks after the completion of the ocean survey.

Draft final report
Within about two months after the completion of the ocean survey.

The Government of Malaysia Is requested to provide the JICA with

its comments within two weeks after the recelpt of. the draft

final report from JICA. .

Final report
Within one. and half months  after receiving the comments from
the Government of Malaysla. .

Contents of Report

The report will contain the following ftems,

1)

Interim Report

a. Proposed cable route and Its sea bed profile
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2)

Cable length required for the route
Descriptions on route conditions
Seabed topography

Nature and thickness of seabed sediment

- 0 O a0 o

Seabed temperature

Draft Final and Final Report

a. Configuration and specification of the submarine cable
system and requirements for its installation '

b. Interface condition with land line

¢. Result of route survey

d. Baslic requirements of cable landing stations
(e.g. building, power supply, airconditioning, etc.)
Cost estimate

f. Schedule of construction

g. Economic Evaluation

V. Undertaking of the Government of Malaysia

1)

2)

3)
k)

5)

6)

To provide the team with data and information necessary for
the study

To exempt the team from the taxes and duties on the material
equipment connected with the survey and personal effects
brought Into Malaysia by the team

To assign the official counterparts during the field survey

To make necessary arrangements for the team to bring out

the data and materials concerning the study into Japan

To grant necessary approvals for the implementation of
the ocean survey In the territorial waters and where the
survey falls within Indonesfan waters, to obtalin the

necessary clearance from the Indonesian authority.

To give necessary notice to flshermen where possible In

the survey area, of the implementation of survey and to take
appropriate measures so that the survey work may be carried
out without any hindrance
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VI. Undertaking of the Government of Japan

To transfer the knowledge to the officlial counterparts during the
field survey and to import the knowledge of the study and the survey to
the Government of Malaysia.

Vil. Schedule of study
Refer to attached paper

Vil. Survey information request
Refer to attached paper
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2-2

3-2

3-3

b
4-2

Annex-2

Survey Information Request

Please be so kind as to prepare the following informations,
if available pricr to arrival of the Mission:

General information

Estimate of telecommunication service demand between Peninsular
Malysia, Sabah and Sarawak during the period of about 20 years of
planned submarine cable

The number of circuits {voice grade) which are and will be provided
by other telecommunication media between Peninsular Malaysia, Sabah
and Sarawak other than this planned cable system

Information for determining the ocean survey route If avallable
Existing oceanographic data

Water depths (navigation or sounding chart)

Nature of bottom material

Water temperature

Sea level varlation by tide, wind and wave conditions

informations about ship anchoring, fishing activity (especially
trawling), under water resource development and any other sea
activities In the survey area that may be hazardous to the submarine
cable to be laid

Information for the ocean survey work

Maps and data of such fundamental points for positioning as
triangulation points around the proposed landing shore

Dimensions and powers of ships which seem to be available for
making the planned ocean survey.

Existence of any sea activities that may Interfere with the ocean
survey work such as shore fishing net

information of the proposed landing sites

Variation of shore line at the proposed cable landing sites
Weather, detalled geographical features, availability of
electricity and water at the proposed landing sites and
future development plan at the area, If any
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). GENERAL
1.1. Introduction

This technical specification relates to the provision of a wideband
submarine coaxial cable system, which will connect Peninsular Malysia with
Sabah/Sarawak.

The system will be constructed between Cherating in Peninsular

Malysia and Sematan in Sarawak.

1.2. Application

1.2.1. General

This technical specification shall be read in conjuction with

the accompanying {conditions of Contract).

The attention of the Tenderer [s also drawn to Appendices | and
2 of this document, which provide detalls of the individual terminal

stations and provisional cable-route temperature information respectively.

1.3. Description of System

1.3.1. General

The system shall be capable of providing, over a single submarine
coaxial cable, a minimum of 1200 {4 kHz bandwidth) telephone circults.
These circults may comprise either the CCITT recommended channels of nominal
4 kHz or 3 kHz bandwidth. The system shall meet the required performance
when full loaded with 4 kHz circulits, with 3 kHz circuits, or with some
supergroups full equipped with 4 kHz circuits and the remainder fully
equipped with 3 kHz circuits.

1.3.2. Compatibility with CCITT Standards

The system will form part of the International telephone network.
The performance of the equipment offered must therefore be of a sufficient
standard to enable the CCITT recommendations for international telephone
circuits to be realized, unless stated to the contrary in this specification.
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1.3.3. Locatlions

The locations of the terminal buildings are detailed in Appendix 1.
The terminal buildings will be permanently attended by technical maintenance
staff.

1.3.4. Direction of Frequency Band Transmission

The submarine cable system shall be worked on an equivalent 4-wire
basis by the transmission of the low frequency band Tn one direction
(from 'A' terminal station to'B' terminal station), and the high frequency
band in the opposite direction (from 'B' to 'A').

The terminal station in Cherating ls designed as 'A', and that in

Sematan as 'B'.

The power feeding equipment at the 'A' terminal shall feed a positive
polarity to the cable system and that at the 'B' terminal a negative.

1.3.5. Interface Arrangements

The interface of the system with Inland systems shall be the CCITT
recommended interface points S and §' as defined in their recommendation
G371. These points shall be on the supergroup distribution frame in each
terminal, as shown in Figure 1, which is a simplified block schematic of

a terminal configuration.

1.3.6. Supergroup Facilitles

The provision of supergroup pilot equipment and supergroup regulating
equipment are left to the discretion of the Tenderer, subject to the prior
approval of the Purchaser.

1.3.7. _Duplicated Transmission Paths

Where the transmission path contains active units, the failure of
which would cause the loss of more than one supergroup, then the path shall
be fully duplicated with automatic changeover.

1.3.8. Redundancy of Power Feeding Equipment

The power feeding equipment at each terminal will have redundancy
such that fallure of an individual power unit will not result in the loss
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of the power feeding facilities from that terminal or degradation of the

system performance.

i.4. Equipment and Services to be provided by the Contractor

1.4.1. Supply of Cable and Equipment

The Contractor will be responsible for the supply of the land and
submarine cable together with all integral equipment such as repeaters
and equallizers, and the terminal equipment as detailed in this specification.

1.4.2. Special Services

Services such as englineering,planning and commissioning of the system

shall be required from the Contractor, and these are specified in section b,

1.4.3. Installatien

The Contractor shall be requested by the Purchaser, to install all
of the terminal equipment and the submersible plant.

1.4.4. Service and Equipment Excluded

Al clvil works, land cable laying and multiplex equipment inland
of the CCITT Interface points S and S' (refer Figure 1) are specifically
excluded from this contract.

Primary power and no break arrangements as specified in sub-section

5.9.]1. are also excluded.

1.5. System Rellabllity

1.5.1. Aim

In conformity with normal ocean cable standards, it is of primary
importance that a high standard of reliabllity for the system shall be
achieved, with the objective of providing continuous, fault-free service
for a minimum period of 25 years.

1.5.2. General Reliability,

The reliability of the system as a whole, and the submersible plant
in particular, shall be started by the Tenderer, and this statement shall
be supported by m.t.b.f. and possibly other rellability calculations.
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1.5.3. Protection of Submersible Plant

The cable system shall be protected against fishing trawler by means
of armouring or burying {refer section 2.1)

1.5.4. Technology Reference

The Purchaser emphasizes that his preference will be towards
technology already proven in practice, and on which a considerable body of

data and experience has already been amassed.

1.6. Design Information

1.6.1. General

The design of Submersible Plant and Equipment must be to this speci-
fication, and the successful Tenderer may be required to supply a prototype
or laboratory model sufficient to demonstrate that the requirements of this

specification are covered,

All details of design not covered in this or other relevant specifi-
cations will be left to the discretion of the Contractor, subject to the

prior approval by the Purchaser.

1.6.2. Special Design

Where the requirements of this specification will result In the need
for items to be specially designed, the Tenderer shall state this in his
tender,

1.6.3. Design Constraints

The design objectives detailed in this technical specification shall
be met under all working conditions covered in the specification.

1.7. Technical Information and Literature
1.7.1. Submission of Documents

"1.7.1.1, Documents for approval

The Contractor shall submit to the Purchaser for his approval, before
commencement of manufacturing, the following documents:
a) separate handbooks of each type of terminal equipment,
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b)

c)

d)

1.7.

a}

b)

c)

1.7.

factory test specifications covering the permissible performance limits
of individual equipments.
drawlings of the submersible plant and equipment to cover the following
detalls:
i} General Information
11) Assembly
iil} Wiring
iv) Signwriting/Engraving
v) Schematic

recommended maintenance routines.

1.2, Other documents

plan of work
Within three months of the contract being placed, the Contractor shall
submit a detailed plan of work including manufacture, delivery and
installation work, showing all majour items and their places of
manufacture.
progress reports
The Contractor shall render periodical progress reports to the Customer
in order to monitor the achievements of the Contractor according to the
ahove plan of work.
installation reports 7
Within three months of the Ready for Service date, the Contractor shall
dellver following reports,

in-station Test Report

Laying Report

Comissioning Test Report

2. Supply for First-Dff Equipment

Sets of handbooks and drawings (whether approved or not) shall be

supplied with the first off equipment for each termlinal station and laying

vessel. Drawings which have not been approved by the Purchaser shall be

marked 'Provisional’.

1.7.3. Final Versions of Documents

Approved final versions of handbooks and drawings shall be supplied

by the Contractor not later than 6 months after acceptance of the equipment.
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1.7.4. Test and Data Sheets

The Contractor shall supply sets of completed factory tests sheets
for each item of submersible plant and equipment. In the case of submersible
plant, factory data sheets (mechanical and electrical) shall be supplied
to the laying or freight ship before the plant arrives onboard.

1.7.5. Quantities of Documents

The quantities of handbooks, drawings and test sheets listed above
under sub-sections 1.7.1. to 1.7.4. inclusive, to be supplied will be

subject to agreement between the Purchaser and the Contractor.

1.8. Safety of Personnel

1.8.1. High Voltage Protection

In the design of the equipment, special emphasis shall be placed
on safeguarding personnel from high voltages.

1.8.2. Earthing

The outside of all cabinets and racks and the chassis of all enclosed
components, motor or generator frames and ali external parts, meter cases,
control shafts and knobs shall be securely earthed.

1.8.3. Voltage Segregation

No terminal strip shall contain both hazardous and non-hazardous
voltages.

1.8.4. Termina) Strip Protection

All terminal strips containing hazardous voltages shall be equipped
with covers. The design of the covers shall be such that sufficient
mechanical rigidity and clearance is provided to prevent short circuits

and other failures.

1.8.5. Warning Notices

The covers of all panels which will be connected to a.c. mains, or
to d.c. voltages In excess, of 400 volts shall have a warning notice in a
conspicuous position on the front face of the‘panel._ The notice should
read-DANGER: HIGH VOLTAGE, and shall be in red characters on a white
background.
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1.8.6. Connector Withdrawal

Normal withdrawal of a connector shall not enable accidental access

to hazardous voltage.

1.8.7. Earthing Devices

Earthing device shall be provided where voltages In excess of 400
volts can remalin stored In the equipment after access has been gained.
These devices shall be permanently connected to the earthed equipment

rack or cabinet, and held in clips when not in use.

1.9. Inspection and Quality Assurance

1.9.1. General Procedures

The Tenderer shall supply sufficient details of his quallty assurance
and inspection procedures to enable the Purchaser to assess these procedures
to his satisfaction.

1.9.2, Factory Test Procedures

The Contractor shall supply copies of his factory test procedures
in accordance with sub-section 1.7.1.(b). Part of the factory acceptance

testing procedure shall involve testing the equipments back-to-back.

1.9.3. Testing and Equalization Procedures

The Tenderer shall provide full details of the testing and equaliza-
tion procedures to be employed from the time of completion of manufacture

of cables and repeaters to the completion of laylng.

1.9.4. Demonstration

The Cnotractor will be required to demonstrate to the satisfaction
of the Project Controller that the person responsible for on-board equali-
zing of the system is adequately gualified to perform the task.

1.9.5, Acceptance Test

The tenderer shall propose the detailed test procedures. The tests
comprise such tests necessary to line up the overall system, to show that
all the defined parameters and facilities specified in other sections in
this Specification have been met and to indicate confidence in continuous

satlsfactory operation of the overall system.
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Within seven days of receipt of the complete test results from
the Contractor, the Perchaser will advise the Contractor of thelr acceptance

or rejection, in accordance with the procedure detailed in the contract.
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2, SEA-CABLE AND COUPLING

2.1. Submarine Cable Quantities

A provisional list of the quantities of each cable type, required
for the sea sections Cherating and Sematan is given in Tables 1 and 2
below. Tenderer is invited to quote for all or any part of Tables 1| and
2 which are alternative proposais for non-burying and for burying.
A cable nautical mile is defined as 1852 meters.

Table 1
Diam of Armour Total length (km)
Lable Type Wires {mm) (Incl. spare)
Double Armoured, type AB 8 over 6 4.3
(screened)
Double Armoured, type AB 8 over 6 16.7
Single Armoured, type A 8 868.8
Single Armoured, type B 6 1.7
(screened)
Table 2
Diam of Armour Total length (km)
Cable Tupe Wires (mm) (incl. spare)
Double Armoured, type AB 8 over 6 4.3
(screened)
Double Armoured, type AB 8 over 6 15.8
Single Armoured, type B 6 1.7
(screened)
Single Armoured, type C 8 15.4
{Deep Sea Lightweight)
Deep Sea Lightweight - 867.2
{1.5")

2.2, Modification of Cable Quantity
Final quantities will be established after mddlfication-wlth respect

to the installation method which will be propoSéd'by the Contractor and
approved by the Purchaser. ' '
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2.3. Design Requirements - Lightweight Cable

2.3.1. Steel Central Strength Member

The central strength member shall consist of high tensile stranded
steel wires formed In layers and constructed so as to minimlze torsional
effects.

2.3.2. Inner Conductor

The inner conductor shall be a copper tape applied longitudinally
to the central strength member to form a tight fitting tube. The butting
edges shall be continuousiy welded.

2.3.3. Dielectric

The material used for the dielectric shall be polythene.
The central strength member and Inner conductor assembly shall be
homogeneously covered by the polythene dielectric in one continuous

extrusion process.

2.3.4. Outer Conductor

The outer conductor shall comprise a copper or aluminium tape formed
longitudinally and tightly around the core, with the overlapping tape edges
parallel to the axis of the cable.

2.3.5. Outer Sheath

The ocuter sheath shall be formed of polythene of a harder grade than
that used for the dielectric. In the case of specially protected 1lghtweight
Eable, the nominal radial thickness of the outer sheath shall be increased
to a minimum thickness equivalent to twice the radial thickness of the
sheath of the standard lightweight cable.

2.4, Design Requirements - Armoured Cable

2.4,1. Compatibility

The baslic design features of the inner conductor assembly, dielegtric
and outer conductor will be open to proposal by the Tenderer, but the
electrical characteristics shall be compatible with the lightwelght cable
and the repeater and equalizer to be offered. .
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2.4.2. Inn=r Serving or Bedding

The taped coaxial or polythene sheathed cable shall be served with
a layer or layers of proofed jute yarn or other material approved by the
Purchaser to form a satisfactory bedding for the armour.

2.4.3, Armouring

The armouring shall comprise helically~wound galvanized mild-steel
wires of number and gauge near or equivalent to that stated In Tables 1
and 2 above. The wires shall be coated with a tar or bltumen compound or
other material approved by the Purchaser and applied in a compact even
layer with a left-hand lay.

2.4.4, Intermediate or Outer Serving

The Intermediate and outer serving of double armoured cable, or
the outer serving of single armoured cable, shall consist of two layers
of three-ply proofed jute yarn or other materials approved by the Purchaser,
with coatings of bituminous compound, tar or other approved compound
applied under and over each layer.

2.5. Design Requirements - General

2.5.1. Cahle Bending Radius

All submarine cabie types shall have sufficient flexibility to
enable them to wlthstand bending to:

(1) a minimum radius of 1 meter and 30 reverse bends for
aluminium outer conductors or
(ii) a minlmum radius of 1.4 meters and 50 reverse bends for

copper outer conductors

without sustalning either mechanical damage or deterioration of electrical
performance.

2.5.2. Cable Joints

The method used for making an inner conductor assembly Joint in
|ightweight cable shall be such, that the strength of the jointed cable
is not less than the design tensile strength of the cable.
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2.5.3. Cable Markers

Cable markers shall be applied to the cable as may be required by
the Purchaser. In general, mile marks, accurate to + |1 %, will be required
at intervals of one nautical mile (1852 meter) from the top end of each
cable section stowed In the tanks of the laying vessel, and repeater
warning mark at one nautical mile and 0.5 nautical miles from the bottom
end of each section. Any factory-made joints in the strength member and

inner conductor of the cable section must also be marked.
2.6. Information to be Supplied by Tenderer

The Tenderer shall provide as part of his offer a complete descrip-
tion, both electrical and mechanical as appropriate, for each type of cable,
each type of cable joint and each type of cable termination or cable
coupling. Such descriptions shall include, but shall not necessarily be
restricted to, the following.

2.6.1. Strength Member and Inner Conductor

(a) The number, diameter and formation of the wires in the strength
member of the lightweight cable together with its total tensile
strength.

(b) The nominal value and the tolerance limits of the diameter,
and the conductivity of the Inner conductor.

{c) The limit of adhesion between the inner conductor and the
strength member or the penetration depth of inner conductor
between the Individual steel strand of the lightweight cable.

(d) Mean wall thickness of the inner conductor.

2,6,2. Dielectric

(a) The nominal values and the tolerance limits of the dielectric
constant and dissipation factor.

(b} The degree of freedom from voids and impurities after extrusion.

{c} The nominal value and tolerance limits of the diameter.

(d} The tolerances permitted during manufacture for elipticity of
the dielectric and concentricity of the Inner conductor within
the dielectric, together with Information on the process coﬁtrol
used during manufacture to maintain these tolerances.

(e} The )VImit of adhesion between the inner conductor and the
dielectric of the lightweight cable.
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2.6.3, Outer Conductor

2.6.4,

2.6.5,

2.6.6.

(a}

(b)
(c)

The material and the nominal value and the tolerance limits
of conductivity.

The nominal thickness.

The Jimit of adhesion between the dielectric and the outer
conductor of the lightweight cable.

Lightweight Cable Outer Sheathing

(a)
(b)

(c)

(d)

The nominal thickness and type of polythene to be used.
The 1imit of adhesion between the outer conductor and the
outer sheathing.

The nominal thickness and type of polythene to be used in
the case of the speclally -protected lightweight cable.
Stress crack resistance of high-density polythene.

Screening and Sheathing of Armoured Cable

(a)

(b)

(c)

(d)
(e)

The material and the nominal thickness of sheathing cver
the outer conductor.

The limit of adhesion between the outer conductor and the
sheathing.

The construction and method of application of the electro-
magnetic screen. _

The materfal and nominal thickness of the screen.

The material and nominal thickness of the outer Sheathing
of the screened cable.

Serving and Armouring of Armoured Cable

(a)

(b)

()

(d)
(e)

The nature of the raw material and the type of preserving
treatment of the servings.

The method of applicatlon and the overall diameter of the
inner serving.

The material, d!ameter, number and length'of léy of the
armour wfres and the nature of the tar or bitumen or other
coating of the wires.

The diameter over the armour wires.

The method of‘appltqation and the diameter over the outer

servings.
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2.6.7. Complete Cable

(a)

(b)

(c)

(d)
(e)

(f)

The nominal value and limits of tolerance of characteristic
impedance.

The nominal value and limits of tolerance of the d.c.
resistance of the Inner and outer conductors.

The temperature coefficlient for resistance of the inner )
conductor and the pressure coefficient for cable capacitance.
The nominal value and tolerance limits of capacitance.

Phase delay, insertion loss and impedance at selected
frequencies over the total bandwidth.

The temperature and pressure coefficients of attenuation,

and laying effect if known.

2.7. Cable Terminations

2.7.1. General

Terminations shall be applied to both ends of each cable section.
The method to be used to make the cable connection to the repeater or

equalizer shall be proposed by the Tenderer, who also shall provide

following informatlons as a part of his offer.

(a)
(b}
{c)

(d)

(e)
(f)

The tensile strength of the connection.

The resistance for torslion.

The maximum angle permitted between the cable and the repeater
when the latter pass through the drum type cable machinery.
The construction to prohibit water penetrating into the gap
between polythene dielectric and outer conductor of the cable.
The maximum voltage the connection wil] withstand.

The same items in sub-section 2.6.7. as stated (a), (b)., (q),
and {m).

2.7.2. Quantities of Couplings

If couplings are proposed, the quantities of them shall be proposed
by the Tenderer taking into account of the number and the type of spare

cables.
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3. REPEATERS AND OCEAN BLOCK EQUALIZERS

3.1. General

The tenderer shall provide as part of his offer a complete electrical
and mechanical description of the repeaters and ocean block equalizers
proposed. Such information shall include, but not necessary be restricted

to, the requiremehts stated in this specificatlon.

The repeaters and the ocean block equalizers shall meet the relia-
bility requirements to be stated in sub-section 1.5. of this specification.

3.2. Electrical Deslgn Requirements
3.2.1. Repeaters
3.2.1.1. Amplification

{a) The repeater shall provide amplification in both directions
by means of one or two transistorized amplifiers.

{b) If a single amplifier is proposed, the repeater shall have
adequate margins against overload [nstabllity over the full
anticipated temperature range.

(c) The repeater may have a variable gain facility, controlled
by ambient temperature, in order to compensate for cable loss
due to temperature change, if necessary. S5uch a repeater
will be related as T~AGL repeater in following sections.

3.2.1.2. Supervisory

(a) The Contractor shall supply repeaters which contain discrete
supervisory circuit which enable in-service and out-of-service
measurements to be made of system transmisslon performance
and fault Jocalization from the shore terminals.

(b) In case of T-AGC repeater applied, the supervisory circuit
shall have faclillty of varying its tone frequency with
ambient temperature variation. The temperature coefficlent
for the frequency shall be well controled and stable and
shall be enough large to give fine resolution of ambient
temperature measurement up to 0.1 degree centigrade.

(c) The supervlsory‘system shall be compatibie with the terminai
supervisory equlpment described In Section 8 of this speci-
fication.
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(d)

(e}

3.2.1.3. DC
(a)

(b)

(c}

The frequency stability of the supervisory oscillators shall
remain stable over the range of sea-bed temperatures given

in Appendix 1 and throughout the anticipated life of the cable
system.

The design of the repeaters shall ensure that the failure of
any component in the supervisory system will not affect the

main transmission path.

and LF -Characteristics

The repeater shall contain adequate protection agalnst d.c.
power surges or transients which may occur due to cable
faults or lightning disturbance.

The design of the d.c. .circuit shall ensure that low frequency
fault location tests are possible.

To faciiitate system d.c. fault location, the Contractor shall
submit data on the d.c. resistance/current charactersitic of
the repeater over a range of currents to be agreed between

the Purchaser and Contractor.

This feature should only be incorporated if, In doing so,

the reliability or per formance of the repeater is not

degraded, and does not incur a significant increase in cost.

3.2.2. Ocean Block Equalizers

3.2.2.1. Type

In his offer, the Tenderer shall quote for either system (a) or

(b) below.
(a)

(b)

Two types of ocean block equalizers, non-adjustable ocean
block equalizers and shipboard adjustable ocean block
equalizers: the non-adjustable ocean block equalizers shall
be completed in the manufacturer's factory prior to laying

in order to equalize foresseeable misalignment, and the
shipboard adjustable ocean block equalizers will be assembled,
mounted and sealed, after final adjustment of insertion loss
with the system under power, on board the cable ship in order
to equalize misalignment measured during cable laying.

A type of ocean block equalizer which shall house both fixed

and adjustable equalizer units In one same housing and shall
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permit final adjustment of insertion loss during the laying
operation with the system under power.

3.2.2.2. Temporary Test Point Facility

A temporary test point facility, of suitable electrical impedance,

shall be provided in the housing of the shipboard adjustable ocean block

equalizer, for the purpose of making transmission meadurements under power

during the loading and laying of the system.

3.2.2.3. System Consideration

(a)

(b)

(c)

The total length of a cable section containing an equallzer
shall preferably be not less than 0.6 of a nominal cable
section.

|f the Tenderer proposes two types of the ocean block equal~
izer, the shipboard adjustable ocean block equallzer shall
preferably be inserted into the system at least every two
non-adjustable ocean block equalizers.

The response of the fixed equalizer unit or the non-adjustable
ocean block equalizer will be agreed with the Purchaser at

a suitable point during the submersible plant manufacturing

programme.

3.2.2.4, Vartable Equalizer Kits

The following requirements apply only if the Tenderer proposes, a

type of equalizer which is de-mountable and capable of accepting shipboard

designed equalization circuitry.

(a}

(b)

The Contractor shall make available, in sealed boxes, suffi-
cient equalizer kits containing suitable equalizer units,
components and materials, to cover all aspects of shipboard
equal ization of line equalizers.

The kits for line and spare equalizers shall be identical,

the contents being subJect to agreement between the Contractor
and the Purchaser.
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3.3. Mechanical Design Requirements

3.3.1. Houslng

(a) The repeater and equallzer housings shal) be of a uniform type
which has an entry at each end and be designed for laying
inline with the cable by means of V-sheave laying gear, a
linear engine or a drum-type cable englne. .

(b) A1} housings shall be suitable for laying on the sea bed down
to 500 meters.

3.3.2, Sea-cable Connection
The method of making the cable connection to the repeaters and
equalizers shall be such that the strength of the connection is not less

than the design tensile strength of all cable types except double armoured.

3.4. Information to be Supplied by Tenderer

In his offer the Tenderer shall include and define the following.

3.4,1. Information of Electrical Performance

3.4.1. Repeaters

{a} Electrical block schematic of the repeater.

(b) Maximum permissible voltage between inner conductor and
the repeater housing.

(c) Nominal gain/frequency response of the repeater and permissible
limits of gain deviation.

(d) Nomlnal input and output levels against frequency, and
permissiblie limits of variation.

(e) Nominal characteristic impedance and return loss of repeater
over operating band width and permissible 1imits of variation.

(f) Intermodulation products and maximum limits of variation.

(g) Nominal over-load point and permissible lowest level of
overioad.

(h) Nominal noise contributlion and permissible upper level.

(j) The measures taken to ensure that ifonization and corona
discharge noise will not provide a source of Iimpulsive noise
on the completed system.

(k) Nominal potential difference across repeater at stated line
current, and permissible 1imits of variation.
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(1)

(m)

(n)
(p)
(q)
(r}

(s)
(t)

(u)

(v)
(w)

(x)

(y)

Gain/d.c. line current characteristic and permissible limits

of variation.

DC characteristics

(1) DC capacitance

(ii} DC feeding current against voltage characteristic

(ii1) DC insulation resistance

Temperature coefficients of gain characteristic

Maximum and minimum amblent storage conditions

Maximum ambient temperature at which repeater can be safely

powered.

Nominal phase delay of repeater over operating bandwidth and

permissible limits of variation.

For variable gain repeaters, the nominal gain vs. frequency

response as parameters of temperature and permissible limits

of galin deviation from the nominal.

(1) Basic noise output level vs. frequency characteristic.

(1) Loop loss vs. frequency characteristic,

{(it1) Group delay distortion.

(n Thermal time constant of repeater gain, from the time
of power up to gain rising to the nominal.

(i1)  Measures taken to achieve protection against d.¢.
power surge or transient and maximum value of voltage
that the repeater will tolerate.

(i11) Measures taken to ensure that adequate margins against
overload instability will be provided for the repeater
and the value of the resultant margin.

Level and frequency stability of the supervisory circuits.

Temperature coefficients of supervisory tone frequency vs.

embient temperature for the T-AGC repeater.

Transient responce of repeater gain and supervisory tone

frequency against ambient temperature for the T-AGC repeater.

The long term stability of repeater gain for the T-AGC repeater.

3.4.1.2. Ocean Block Equalizers

(a}
(b)
(c)

(d)

Electrical block schematic of the equélizer.'

Maximum permissible voltage between Inner conductor and housing.
Nominal characteristic Impedance and return loss of equal lzer
over aperating bandwidth and permisélble'Timits'of variation.

DC characteristics
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(1) DC capacitance
(ii) DC insulation resistance

(e) Maximum and minimum amblent storage conditions

(f) Loop loss vs. frequency. _

(g) Measures taken to achieve protection against d.c! power surge
or transient and the maximum value of surge voltage that
the equalizer will tolerate.

(h) Measures taken to ensure that fonization and corona discharge
noise will not provide a source of impulsive noise on the
complete system.

(J} Nominal phase delay of equallzer over the operating bandwidth
and permissibie limits of variation,

(k) The bandwidth over which equailization s anticipated.

(1) The periodicity of insertion of equalizers.

(m) Standard transmission characteristics of equalizer units for
the shipboard adjustable ocean block equalizers, where
applicable.

{n) Nominal insertion loss and permissible timits for the housed
fixed equalizer.

3.4.2. Information of Mechanical Construction

3.4.2.1, Housing and Sea Cable Connection

(a) Details of the mechanical construction of the housing, including
adequate cross-sectional plans showing the method of sealing
and connection Into line,

(b) Details of the method of electrical connection between the sea
cable and the housing.

(c) The qualification tests to which the pressure housing design
has been subjected including maximum hydraulic pressure employed
and water vapour ingress rates.

{d) Tensile strength.

(e} Torsional strength.

(f) The qualification tests to which mechanical design of the
assembled repeater and equalizers have been subjected, Including
shock stréngth, vibration strength and air-tightness; in the
case of the adjustable equalizer§ the shipboard seéling method.

{g) Cathodie protection methods, if used.
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3.4.2.2. Internal

Diagrams showing the physical location and function of units within
the housing.

3.4,2,.3, Overall

Dimensions and weights of a complete repeater, equalizer and joint

housing.

L4, LAYING OF SEA-CABLE

L.1. General

The Contractor shall load, transport, joint and lay the submarine
cable, shall deliver and supervise the laying of land cables (i.e. the parts
of sea cable on land) unless otherwise agreed.
And shall be responsible for equalizing the system and for meeting all the

system performance requirements and guarantees in the Contruct.

4.2, Submarine Cable

4.2.1. The Tenderer shall state the name, owner and main characteristics

of the ship he proposes to use the ocean laying and/or burying operations.

4,2.2, The Tenderer shall give detalls of any similar operatfons carried
out by the ship.

4.2.3. The Tenderer shall provide full details of the following ship
facilities:

(a) Cable and repeater/equalizer carrying capacity.
(b) Cable laying/recovery machinery.

{¢) Navigation aids Including echo sounding equipment.
(d) Cable system powering and testing equipment.

{e) Cable jointing equipment.

(f} Ship/terminal station communicatlons facilitles.

4.2.4. The laying ship shall be equipped with navigation equipment the
performance of which enables the position of the ship to be established
with an accuracy at least as good as that obtainable by using a single
frequency receiver in conjunction with the U.S. Navy Transit Navigat{on
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Satellite System (N.N.S$.S.).-

4.2.5. A cable laying time schedule and procedure shall be included with
the offer. |I[f it is not possible to lay the cable in one continuous run,
then the detalled arrangements proposed for the transport of the additional
cable and for its transfer to the laying ship shall be stated.

4,2.6. The Contractor shall be responsible to carry out cable landing works.

4,2.7. The Purchaser will trench and lay land cables with PEE earth cables,
if necessary, and shall be responsible for provision of any necessary ducts.
The specification and/or manual for these works shall be provided by the
tontractor. The schedule of the work shall be mutually agreed between the
Purchaser and the Contructor.

The topographies near the cable route at Cherating and Sematan are shown

in Fig. and Fig. respectively.

k.2.8. The Purchaser will provide the entry of building for land cable and
PEF earth cable.
The specification and the completion of them shall be recommended by the

Contractor.

5. TERMINAL EQUIPMENT - GENERAL

5.1. Performance
§.1.1. CCITT Conformity

Unless stated to the contrary, elsewhere In this Specification,
the equipment offered under sections 6 to 8 must be such, that the
performance of the circuits provided can conform to all the relevant CCITT

recommendations for international circuits.

5.1.2. Design Load

For design purposes, the system shall be considered to be fully
loaded with the CCITT recommended channels of 3 kHz bandwidth, with a
mean channel loading of -13 dBmO per & kHz band. ’ '
Nevertheless, the system performance with regard to carrier leak etc. shall
be such that the system can carry any mixture of 3 kHz and 4 kHz channels in
accordance with subsection to the standard specified in subsection.
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5.2, Environment

5.2.1. Limiting Values

The Tenderer shall state the limiting values of temperature and
relative humidity of all the equipment offered for conditions of:

{a) storage

(b) normal operation within the requirements of this specification.

5.2.2. Effects on Performance

The terminal equlpment shall continue to operate without damage at
air temperatures In the range +5 to +40°C and relative humidities up to
85 3.

5.2.3. Expected Environmental Conditions

The terminal buildings at both terminal stations wll] be air
conditioned. The ranges of temperature and humidity within the buildings
with the air conditioning operating normally are gliven in Appendix 1.

5.3, Material Finish

5.3.1. Details of Finish

The materfal finish applied to the inside of the equipment racks
shall comply with Japanese Industrial Standard JIS K5532 and K5652, Crown
Agents Specification CAS 118-1963 or an internationally recognised

equivalent.

5.3.2. Colour

The colour to be applied to the outside of all equipment racks to
be installed at each terminal station is listed in Appendix 1.

5.4, Equipment Practice

5.4.1, Circuits

The equipment shall employ transistorized circuits throughout.

5.4.2. Construction
" The eqU'Pment.sh'all bé_constkucted'ln a EecbghIZed fofm df moduiar
construction. s . Lo
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5.4.3. Dummy Covers

Where shelf or card positions are unequipped, dummy covers shall
be provided.

5.4.4, Equipment Practice

The Tenderer shall supply full detalls of the equipment practice

offered, including all rack dimensions.

5.hk.5. Welght

The Tenderer shall state the weight of the heaviest rack when
equipped to its maximum capacity. Details of the maximum permissible

floor loadings for each terminal station are given in Appendix 1.

5.4.6. Cable Entry

The equipment at both terminals shall allow for top cable entry.

5.5. Installation

E.5.1. The Contructor shall be responsible for the installation of all
terminal equipment detalled In this Speciflcation.

5.5.2. The schedule and the outline of procedure of installation works

shall be proposed by the Contractor and agreed by the Purchaser.

5.5.3. The Purchaser will provide the adequate floor spaces in the bujld~
ings, power supply and air-conditioning without delay according to the
schedule (4.1.2.). Any information concerning the condition of statlons
required for the installation works such as layout plan, weight and
dimensions of each equipment, construction of suspension for equipment,

etc. shall be provided by the Tenderer.

5.6. Cabling

The types of cable used for inter-unlt cabling and for installatlon
cabling shall be stated by the Tenderer.

5.7. Labelling

The equipment supplied to both terminal stations shall be labelled
and signwritten in English. '
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5.8. Alarms
5.8.1. Specific Details

The alarm facillities on the equipment being supplied shall be as
described by the Contractor in his tender documents.

5.8.2. Faill Principle

The design of the alarm circuits should be such that the fallure
of the power supply to, or the failure of any active component in, any

afjarm circuit shall cause an alarm to be given.

5.8.3. ldentification

Alarm facilities shall permit the ready identification of the
functional element concerned in the fault.

5.8.4. Alarm Extension

The alarm condition extended back to the alarm concentrating
equipment should be of the changeover type. 1.e. for providing the optlon
of either a voltage free loop or an earth in the alarm condition.

5.8.5. Terminal Details

The Contractor shall provide alarm indicators (audible and visible}
which are established under the iron structure at the edge of each rack
alignment. The individual rack alarm shall give 'major' and 'minor' alarms,
corresponding to urgent and non-urgent faults respectively.'

5.9. Power Supplies
5.9.1. Purchaser's Responsibillity

Battery rectifier sets and all necessary primary power sources
required by this system will be provided by the Purchaser and therefore
should not be inciuded in any bid.

5.9.2. Power Requiremtn

It is the Tenderer's responsibility to fully specify in his bid
the input power requirements of his equipment, to enable the Purchaser
to provide suitable no-bfeak power plant. In particular, the Tenderer
shall state:
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(a) the voltage and frequency limlts of the input power to his
equipment to enable it to perform to this specification.
(b) the power consumption of each rack.

(c) the total power requirement of the offered equipment.

5.9.3. Power and Alarm Unit for Transmission equipment and Monitoring
equipment for Submerged Repeaters.

The power unlts and associated alarm facilities used on these
equipments shall i{ncorporate the following:

(a) The conversion of the station power source to a form suitable
for the reguirements of the equipment to be supplied.

(b) The distribution of the derived supply through fused outlets
to the apparatus.

(c) Provision of power unit fallure alarms and fuse alarms.

5.10 Duplication and Changeover
5.10.1., Duplication Required

The degree of duplication required for the terminal transmission
equipment used on this system is defined in the individual equipment
specifications under Section 6. However where duplication is provided,
It must meet the conditions of thls subsection 5.10.

5.10.2. Automatic Changeover Philosophy

All duplication of the terminal transmission équipment should
incorporate automatic changeover to the standby set Immediately the working
path falls, unless there is also a fault condition in the standby path,
in which case automatic changeover should be Inhibited.

5.10.3. Changeover Alternatives

All changeover equipment shall be equipped for both automatlc and
manual changeover, and it must be possible to patch these changeover
facilitles out should the changeover unit become faulty.

5.10.4. Conditions of Changeover

- The operational conditions under which changeover from working
to standby equipment will take place shall be -as stated by the Contractor
in his tender documents.
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5.10.5, Traffic Interruption

The duration of any interruption to traffic during changeover shall
not exceed that stated by the Contractor in his tender.

5.11. Equipment Test and Monitor Points
5.11.1. Test and Monitor Points

All the equipment offered shall have sufficient test and monitor
points to enable the performance of the equipment to be monitored without

degradation of Its performance.

5.11.2., Abuse of Test and Monitor Points

There shall be no disturbance to traffic should the test or monitor
points, on any of the equipment supplied, be subject to:-

(a) a short circuilt
(b) an open cirucit

5.12. Acoustic Nolse

 The acoustic noise of the terminal equipment (Tncluding the power
feeding equipment) shall not exceed 50 dB (A-weighted) with the relevant
clouses of JIS C 1502, or equivalent level with British Standard 34839.

5.13. Spares
5.13.1. Minimum Requirements

The following spares shall be offered with the equipment, and
the Contractor shall recommend any futher ttems, peculiar to the equipment
offered, that should be held as spares.

| tem Maintenance
Lamps 200 %
Fuses 500 %
Power Smothing Capacitors (Electrolytic) 50 %
Connectors, U-Links etc. = = 10 %
Fuse Carriers or Holders o 10 %

Semiconductor Devices 20 %%

* with a minimum of two and a maximum of twelve of any one type.
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5.13.2. Spare Units

The Tenderer shall offer a recommended set of spare units (both
active and passive), making due allowance where units are duplicated or
common to various items of equipment. The reference code, function, and

unit price of each unit shall be shown separately.

5.13.3. Spare Unit Accomodation

Where spare units are recommended, it is preferred that shelf
accomodation within the equipment be provided for storage purposes.
included in the accomodation shall be unit positions into which outriggers
of each type may be fitted to enable power to be applied to units under
fault investigation.

5.14. Test Equipment, Special Maintenance Tools, etc.
5.14.1. List of Test Equipment

The Tenderer shall submit with his bid an jtemized 1ist of the
test equipment, other than that supplied as an integral part of the terminal
equipment, which be recommends should be held at each terminal station for
maintenance purposes. This list should include any d.c., 1.f. and pulse
echo test equipment considered necessary for cable testing. The reference
code, approprlate specifications, and unit price of each equipment shall

be shown separately.

5.14.2, Special Tools etc.

The Contractor shall supply to each terminal complete sets of

special tools, adaptors, test cords etc. as listed in his tender documents.

5.15. Tralning
5.15.1. General

The Contractor may be required by the Purchaser to provide some
form of training for the Purchaser's technical staff. The objectives of
this training shall be to provide a through working knowledge of the
equipment used on the system thus allowing each of the staff involved to
operate and maintain the system as a part of an Integrated team.

The Tenderer sﬁall therefore quote for two types of training, viz:

(a) Formal training to be undertaken at the Tenderer's factory

and/or training school.
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(b) Provislon of training staff to undertake formal training In
the Malaysia, (or a suitable alternative site to be mutually
agreed at a later date between the Tender and the Purchaser).
This should be fol lowed by on-site practical training and
Instruction of the maintenance procedures of the equlpment
prior to the 'ready for service' date in order to meet the
training objective state above.

5.15.2. Quotation for Type (a) Training

A quotation for {a) should be gliven on a cost per student-week
basis and shall Include the cost of tuition, single accommodation and food,
per week. The cost of these items are to be quoted separately. This
quotation should also state what are the minimum and maximum number of

students that can be accomodated simultaneously on each course.

5.15.3. Quotation for Type (b) Training

Costs for (b) should be based only on the. cost of the provision
of the training staff, including travel, residential accommodation and
subsistance. It can be assumed that accommedation for the training
activities will be provided by the Purchaser.

5.15.4, Course Content

The Tenderer shall submit with his tender a provisional syllabus
for the course, together with a timetable showing the approximate time

devoted to each section of the syllabus.

5.15.5. Repeat Course

Confirmation is required that repeat courses will be available
together with an indication of costs Involved for each course. '

5.15.6. Course Notes

Full sets of notes of the proposed courses shall bé éupplfed for
each student before the course commences and two coples of these notes
shall also be supplied before the course commences for use in the
Purchaser's Head Office. '
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2.15.7. Language

The normal language for instruction will be English, except in
the case where a Japanese manufacturer conducts courses for Japanese
students.

6. TERMINAL TRANSMISSION EQUIPMENT

6.1. Supergroup Translating Equipment including Supergroup Auxillary
Equipment

6.1.1. Frequency Band

This equipment shall assemble supergroups of the basic supergroup
band 312-552 kHz into a frequency band suitable for Injection into the
High Frequency Line Equipment, and in the receive direction shall separate

the output of the High Frequency Line Equipment into basic supergroups.

6.1.2. Assembly of Supergroups

The method of supergroup assembly and the interface parameters are
left to the discretion of the Tenderer, provided that no conditions in
this specification are violated, and subject to the approval of the

Purchaser.

6.1.3. Frequency Translation Detalls Required

The Tenderer shall provide full details of his proposals for
frequency translation.

6.1.4. Duplication

The terminal transmission equipment shall be duplicated to the
extent that fallure of an active unit shall not cause the loss of more
than one supergroup.

6.].5. Carrier Derivation

'All supergroup carrier frequency supplies shall be derived from
standard frequency source, and shall conform with the requirements of

subsection 6.7.

6.1.6. Levels

The Tenderer shall state the nominal level and range of adjustment
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of the equipment at its supergroup interface. The range of adJustment
shall allow the required supergroup levels at each terminal station, as
detailed in Appendix 1, to be realised.

6.1.7. Impedance

The impedance of the equipment at its supergroup interface shall
be 75 ohms, with a return loss better than 20 dB.

6.1.8. Cross talk

The near and far end crosstalk, with the equipment suitably looped
back, shall be better than 80 dB between any two supergroups.

6.1.9. Performance

The frequency response, gain stabllity, carrier leak, noise, etc.
performance of the equipment shall be such that the requirements of the
relevant CCITT recommendations for international circuits are met.

The carrier leak and other spurious signals shall meet the requirements
for data and facsimlle transmission.

6.2. Supergroup Section Pilots
6.2.1. General

As stated in subsection 1.3, the provision of this equipment to
monitor the performance of each supergroup over the system is left to the
discretion of the Tenderer subject to the approval of the Purchaser.
Where it is provided, it shall meet the requirements of the remalnder of
this subsection 6.2.

6.2.2, Frequency

The frequency of the pilots 308 kHz shall be such that the
performance of the circuits provided by the overall system can meet
the requirements of the CCITT recommendations for international circuits.

6.2.3. Generation

The Tenderer shall clearly indicate his proposed method of
generating the pllots. Preference will be given to arrangements in which
the pilots are derived from the same standard frequency source as the
supergroup carriers. The frequency stability of the pilots shall be # Hz.
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6.2.4. Level

The pilot level shall be -20.0 dBm0, with a stability such that
the output of the level generator shall not deviate by more than + 0.1 dB.

6.2.5. Monitoring

Equipment shall be provided to extract the pilots from the transmit
and recelve transmission paths, and to indicate the deviation of the pilot
levels from nominal. The pilot monitoring equipment may be of the cyclic

type.

6.2.6. Monitoring Stability

The inherent stability of the pilot measuring equipment shall be
such that the indication of a fixed level pilot frequency signal does not

vary from the nominal by more than % 0.1 dB.

6.2.7. Conditions for Stabillty

The stabilities referred to in subsections 6.2.3, 6.2.4, and 6.2.6
relate to a period of one week, without maintenance adjustment, and for

the voltage and environmental flactuations specifified in subsections
5.9.2 {a) and 5.2.1. (b) respectively.

6.2.8. Alarms

A visible and audible alarm shall be given if any pilot level
deviates from nominal by + 3 dB.

6.2.9. Level Recording

It shall be possible occasionally to record the level of a selected

pilot over a selected period.

6.2.10. Performance

~ The noise, crosstalk and harmonic content of the pllot supply
shall conform to the requirements of the CCITT recommendations for

international circults.
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6.3. Supergroup Regulating Equipment
6.3.1. General

This equipment shall be provided to fulfil either or both of
the following functions:

(1) generation of alarms

(ii) regulation of supergroup gain variations due to the submarine
segment only, to enable the overall system performance
objectives detailed in Section 9 to be realjzed.

6.3.2. Regulation

The type of regulating equipment provlded by the Contractor shall
be as described In his tender documents, and the Contractor shall ensure
Tts satisfactory operation bearing in mind any supergroup and group link
regulation that may be used on the system.

6.3.3. Auto Control/Fixed Gain Working

The equipment shall operate on fixed nominal gain, or automatic
gain control under supergroup pilot control.

6.3.4. Alarms

Alarms shall be provided such that visual and aural indications
are given when the gain control of the supergroup exceeds a specified
amount. Provision shall be made to cancel alarms whllst the alarms
Is receiving attention.

6.3.5. Performance

The crosstalk, intermodulation, noise etc. performances of the
equipment shall conform to the requirements of the CCITT recommendations
for International circults.

6.4. High Frequency Line Equipment
6.4.1. Equipment Coverage

In the transmit direction, this equipment comprises all that
between the h.f. output(s) of the supergroup translating path(s) and
the traffic input to the power separating filters.
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In the receive direction, this equipment comprises all that between
the traffic output from the power separating fllters and the h.f. input(s)
of the supergroup translating path(s).

In both directlions the equipment shall include all necessary items

to meet the transmission requirements.

6.4.2, Duplication

The equipment shall be sufficiently duplicated to ensure that the
failure of any active unit shall not cause the loss of more than one
supergroup of traffic for any perfiod greater than the time required for
the automatic changeover to the alternative set. All duplication and
changeover arrangements shall conform to the requirements of subsection
5.10,

6.4.3. Signal Injection and Extraction

All engineering service circuits, pilots, repeater supervisory
signals etc. necessary for the control and monitoring of the system shall
be injected and extracted within this equipment.

6.k.4. Carrier Supplies

All the necessary carrier supplies used in the equipment shall be
provided from a standard frequency source. [f the available supplies are
insufficient, or unsuitable for use with the Tenderer's equipment, then
the Tenderer's bid must include any extra master oscillator and carrier
generating equipment to meet hls requirements.

This carrier generating equipment must satisfy the conditions of
subsection 6.7.

6.4.5. Temperature Equalization

The equipment shall include temperature equalizers which will limit
the effects of variation in cable attenuation due to temperature, to + 0.3
dB at any frequency. The range of temperature fluctuations to be expected
over the route is given in Appendix 2. The temperature equalisers shall
provide additional compenstation to cover a range 50 % In excess of that
shown in Appendix 2, or an extra 3 dB, whichever is the greater.
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6.4.6. Cable Length Increase Equalization

The equipment shall include equalization facilitles to compensate
for increases In cable length due to repairs i- shallow water, These
facilities shall compensate for 1 nautical mile of repalr cable (1 inch).

6.4.7. Design Requirements

Cable simulators, cable equalizers, and temperature equalizers
shall be designated in terms of thelr loss in dB, at the highest traffic
frequency, and shall be adjustable In steps equivalenf to 0.5 dB at that
highest traffic frequency. -

6.4.8. Standard Amplifiers

Prefence shall be given to equiment employing only one type of
amplifier in each wideband path.
An exception to this principle may be either the first receive amplifier
which may require an improvalnolise performance, or the final transmitting
amplifier which may require an improved overload performance.

6.5. Cable System and Frequency Comparison Pilots
6.5.]. General

Pilots shail be provided to enable the performance of the submarine
cable system to be adequately. monitored. The disposition of piiot frequen-
cles within the transmitted spectrum shall be left to the discretion of
the Contractor, subject to the approval of the Purchaser.

The pilots transmitted to line shall éomprise at least cable pilofs,
and frequency comparison pllots, and the Tenderer shall state the frequancy
and level of each. -

6.5.2. Cable Pilots

The cable pilots shall monitor the Insertion gain of the'submerslble
plant. At least one cable pliot shall be fed over the cable In each direcr
tion of transmlssion. The points of pilot injection and exfraction shall
be elecfrléally as near to the submarine cable as possible, but on the
four wire side of the directional filters. ' ' |
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6.5.3. System Pllots

The system pilots shall monitor the wideband transmission paths
in both directions of transmission. The system pilots shall provide
sufficient information to enable the seasonal variations of sea temperature
to be assessed, and adjustments made in the terminal equipment to compensate
for the resultant change in system gain. It is therefore probable that
two pilot frequencies, one near each end of the baseband spectrum, will be
needed in each directlon of transmission.

6.5.4. Frequency Comparison Pilot

The frequency comparison pllot shall enable the frequency standards
used in the terminal stations to be compared. Facilitles shall be provided
to allow the comparison pilot to be transmitted In either direction of

transmission.

6.5.5. Other Pilots

The Tenderer shall state the functlion of any other pilots be
proposes to transmit over the system.

6.5.6, Pllot Generation

All the necessary pllot frequencies shall be generated within
the terminal transmission equipment, either from the station standard
frequency source, or from individual oscillators. The generation of all
pilots that are used in a coﬁtro] function, as distinct from a monitor
function, must be fully duplicated with automatic changeover in accordance
with Section 5. 10. The duplication of the generatlion of pilots used
solely in a monitor role Is left to the discretion of the Tenderer.

The Tenderer shall clearly indicate where the generation of pilots is
duplicated.

The Tenderer shall state the output level and frequency stabilities of
all pilot generators.

6.5.7. Pilot Monltoring

The Tenderer shall stéte‘clearly_tn his proposal where and how
each pilot Is to be monitored. The monitoring shall allow the functions
specified in paragraphs 6.6.2, 6.6.3 and 6.6.4 to be adequately realized,

and meet the alarm requirements specified in Section 5.8.
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The received levels of the system and cable pllots shall be permanently
recorded.

Permanent recording of remaining pilots is left to the discretion of the
Tenderer subject to the agreement of the Purchaser, but facilitles and
equipment must be provided to record any two other pilots for a short
period (typically 24 hours). Chart recorder output points shall therefore
be provided on all pllot detectors. '

6.5.8. Special Monitors

The Tenderer is invited to quote for the provision of any additional
monitoring facilities as a separate optional extra. Where these facilitles
are offered, the Tenderer shall supply full details of the proposed
arrangements.

6.6. Equipment for Engineering Service Circuits (ESC)
6.6.1. Capacity

Duplicated equipment shall be provided at each terminal station
to provide three voice frequency engineering service clircuits, each of
4 kHz bnadwidth, over the system. Three telegraph engineering service
circuits shall be carried on one of the voice frequency engineering

service circuits.

6.6.2. Chahgeover

The changeover from the maln to the standby equipment may be manual
only.

6.6.3. Channel Disposition

The dispositlon of.the'englneefing service circuits within the
baseband is left to the discretion of the Tenderer, subject to the approval
of the Purchaser.

6.6.4, Circuit Requirements .
The engineering service circuits shall fulfil the following roles:

(a) Two 4 kHz telephone circuits between the two terminals of
each system.
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(b) One 4 kHz circuit, equipped with combined speech and three
telegraph circuits, between the two terminals of each system,

(c) One 4 kHz omnibus telephone circult between all three
terminals, with selective signalling facilities and capable
of being extended to his I.t.m.cs by the Purchaser.

6.6.5. Ancillary Equipment

The Tenderer will offer ancillary equipment to meet each of the
roles specified in sub-section 6.6.4, as follows:

for 6.6.4. (a): rack mounted handsets and signalling equipment.

for 6.6.4. (b): equipment to combine a restricted speech channel
with 8 telegraph channels corresponding to CCITT
Rec. R70 bis, channels 121, 122, 123 with + 30 Hz
modulation.
The speech channel so obtalned will be equipped
with rack mounted handsets and signalling equipment.
The provision of teletypewriters for use on the
three telegraph circuits is excluded from this
contract.

for 6.6.4. (c}: bridging units, 4 wire handsets and equipment
to provide selective signalling facllities.
The selective signalling equipment must have
a coding system capable of use with at least
twenty different destinations. Where in the
Tender Schedule In Part 1 of this specification
the Tenderer is invited to quote for the supply
of just one segment, the Tenderer will include
the necessary brlidging facilities in llocos
Norte as part of that quotation.

6.6.6. Duplicate Carrier and Signalling Generation

All necessary duplicated carrier and signalllng generating
equipment for the derivation of these circuits shall be included in the
terminal transmisslon equipment.
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6.6.7. Performance

The performance of the equipment for the engineering service
circults shall be sufficient to enable the terminal to terminal performance
requirements listed in Section 9.10. to be realised, assuming that the
system fs lald down on the wideband system specification in sub-section
9.4,

6.7. Special Carrier Generating Equipment
6.7.1. General

All carrier frequency supplies necessary for the various transla-
tion stages in the supergroup/hypergroup or special supergroup/wideband
or high frequency line equipment shall be derived within the terminal
transmission equlpment from a standard frequency supply.

6.7.2. Equipment Provision

The Tenderer shall provide a suitable master oscillator and a

carrier generating equipment to meet the requirements of Section 6.10.1.

6.7.3. Duplication

The masfer osclllator'and_al]-carrier generating equipment offered
shall be fully duplicated with automattc changeover compliant with sub~
section 5.10 of this specification.

6.7.4.  Frequency Comparison

The master oscillator shall include facilities to enable comparison
between the distant terminals using the frequency comparison pilot specifi-
ed in sub~section 6.5.4, The frequency comparison equipment shall adequate-
ly display the frequency difference, and generate an alarm compllant with
Section 5.8 should this difference exceed a predetermined amount.

6.7.5. Performance Quality

The frequency stabllity, nofse, crosstalk, harmonic content etc.
of the output frequencies of the master oscillator and all carrler genera-
ting equipment offered shall cénform to the requirements of CCITT recom-
mendations for International circuits, . o
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7. POWER-FEEDING AND CABLE-TERMINATING EQUIPMENT

7.1. General
7.1.1. Purpose

This equipment shall be provided at each terminal to feed the
submarine cable system with a high-voltage, transient-free, direct current
to energize the submerged repeaters described in Section 3 in such a way
as to allow the system performance detailed In Section 9 to be realized.
The equipment shall include power-separating filters to extract the
transmission band from the powered system.

7.1.2, Capacity

The equipment supplied to each terminal shall be capable of
supplying the total power required by the segment. Each segment will
normally be powered from both terminals simultaneously, with the equipment
at each end feeding opposite polarity to line. In the event of failure
to supply power from one terminal, the distant terminal wil] automatically
take over the full load without degradiation of performance.

7.1.3. Each power feeding equipment shall have redundant power units such
that, In the event of failure of one, the other will automatically take
over without degradiation of system performance.

Each power unit shall be fed from, or incorporate its own, invertor.

The Tenderer shall state his preferred mode of working of the
redundant power units at each terminal (i.e. load sharing, hot standby,
etc.) and shall explain the reasons for his chice.

7.1.4, Stability

The stabllity of the line current shall be such that the system
stability requirement, as specified In Section 9.8 can be adequately
realized.

7.1.5. Primary Power Supply

Preference will be given to equipment that can be driven of f
existing power supplies within each terminal as listed in Appendix 1.

If no such supplies are available, or if these supplies are unsuitable,
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then the equipment's primary power input requlrement shall be continuous
d.c. from a battery/rectifier arrangement supplied by the Purchaser
(see Section 5.9.4).

7.2. Safety of Operating Personnel
7.2.1. General

The Tenderer's attention is drawn to the personnel Safety require-
ments listed under Section 1.8. These requirements are particularly

relevant to the power feeding equipment.

7.2.2. Mechanical Interlocking

The equipment shall be mechanically interlocked to prevent
maintenance staff gaining access to parts at dangerous potentlals, whether
these are generated at the near end or the far end of the system.

7.3. Protection of the Submarine System
7.3.1. General

The design of the equipment shall ensure that no hazardous current
or voltage Is applied to the cable system at any t-me during normal opera-
ting conditions or under fault conditions arising from faultsLexternal_or
internal to the equipment.

7.3.2. Voltage Limiting

The output voltage from either terminal shail be inherently.
restricted to a maximum value which cannot damage the cable system.
This restriction shall not rely on the voltage alarm devices.

7.3.3. Energlzing Methods

A controlled method for eherglzlng the system shall be incorporated
in the equipment deslgn. This method'shéii be as descrlbed'in:the tender
documents. Swltching surges are to be minimlsed as far as possible durlng
switch-on or changeover of power units

7.3.4. Current Control

The current control device(s) shall be connected to the_(liva'
side of the high voltage loop. It shall be possible, by means of variable
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contrel, to set the current with an accuracy compatible with the type of
submerged repeaters offered.

7.3.5. Lightning Protection

The equipment shall ensure that the submarine cable system and
terminal equipment is protedted in the event of a rapid rise in the
potential difference between the station earth and sea-earth, or ground-
rod earth, connection as a result of a lightning strike at, or adjucent
to, either terminal. Proposed methods of protection shail be submitted
for approval by the Purchaser.

7.3.6. Current Unbalance Indication

The equipment shall incorporate a device to indicate any unbalance
of current in the 'live' and 'earth' sides of the high voltage output

power loop.

7.3.7. Fusing

Fusing of circuits shall be arranged to ensure that the-blowing
of any one fuse shall not cause interruptlon of the cable current.
Feeds to tripping alarms shall be fused separately from each other and
other alarm facilities.

7.3.8. Automatic Shutdown

The equipment shall shut down automatlically in the event of a
complete fallure of the power supply feeding the alarms and trips.

7.4. Alarms
7.4.1. General

~ The equipment shall be fitted with alarms to enable its performance
to be dlosely monitored and supervised, The trips, alarms and lTamp indica-
tions shall prevent a power equipment fault from causing damage to the
submerged rébeaters and to protect the power equlpmént against further
damage should any component become faulty.

7.4.2, Dupllcation

[f failure of an alarm would endanger ejther the cable system or
the power feeding equipment, that alarm shall be duplicated,
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7.4.3. Testlng

It shall be possible to test all alarms with the equipment in
service without interrupting the cable current or leaving the system
unprotected.

7.4.4. Alarm Facilities

The alarm facilities provided by the equipment and the action
each alarm initlates shall be stated in the tender documents.

7.5. Meters and Recorders
7-5.1. Accuracy

The equipment shall provide a method of measuring the output
current to an accuracy of 0.1 % or better, and output voltage to an
accuracy of 0.5 % or better. The method of carying out these measurements

should be stated in tender documents. '

7.5.2. Safety Glass

Meters indicating current or voltage in sections of the circuit
normally operating at high voltages shall be fitted with static-free
safety glass. |If the fitting of such glass affects the ability to read
the meter, then meter i1lumination shall -be provided.

7.5.3. Recorder§

Recorders shall be provided to record the output line current
and voltage and the dummy load current and voltage.

7.6. Dummy Load

The equipment shall tnclude a dummy load made up of resistive
elements capable of adjustment over the full working range of the
equipment.

The dummy 16ad shall be capable of connection to either:

a) an individual power equipment and
b) if possible the entire power feeding suite when the equipment
is out of service.

for maintenance purposes.
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7.7. Earthing Facilities
7.7.1. General

The Tenderer shall propose PFE Earths at both terminal shall be
a beach earth type. The Purchaser may request to change them to the sea
earth type. The conditions for the cable of the PFE Earths will be as

follows:

( ref. &.4.2 (7))

i) The cable will be layed by the Purchaser.
1i) Cable length from the terminal station to the beach
at CHERATING 1,030 meters
at SEMATAN 380 meters
11i) The cable will be layed in duct where necessary but shall
be protected by armour.

7.7.2. Current Measurements

The power feeding equipment or the cable terminating equipment
shall measure the current flowing In each conductor of the power feed
earth cable and the portion of the current flowing to the station earth.

7.7.3. Potential Measurements

The facllities of the potential measurement shall be either (a)
or {b). '

{a) Facilities shall be provided for measuring the potential
drop of the earth system by using one conductor as a pillot,

(b) Facilities shall be provided for measuring the potential
difference between the power feed earth system and the
station earth system.

The Tenderer shall state his preferred method.

7.7.4. Changeover

Facllities shall be provided for earthing the power feeding system
solely through the station earth, and then safely disconﬁecting and isola-
ting the power feed earth, to enable maintenance work to be carried out

without deenergizing the system.
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7.7.5. Automatic Changeover

Protective devices shall be provided to route the cable return
current automatically to the station earth should the power-feed earth
become disconnected. The operation of the devices shall not cause
interruption or Interference to the system or permit rises in power
equipment earth potentlal sufficlent to damage the equlipment or endanger
personnel. Audible and visible alarms shall be given on operation of

the device.

7.8. Wiring
7.8.1. Return Conductors

The equipment frameworks or cubicles shall not be used as the

return conductor on any circuit.

7.8.2. lIsolation of High Voltage Qutput

The equipment high-voltage output circult shall be Isolated from
the rest of the equipment and connected to earth only via the power-feed
earth. High voltage 'live side' wiring and 'earth side' wiring shall be
separated from each other and from the framework by an approprlate air

space.

7.8.3. Insulation of High Voltage Wiring

The insulation properties of the entire high voltage output loop
wiring on both the '"1ive' side and 'earth side' shall be sultable for
the maximum output voltage that the equipment is capable of delivering.

7.8.4. .Length of Wiring

The wiring shall be as short as possible, especially that in the
highvol tage output loop, and be accessible for easy inspection-and identi-
fication when the equipment is de-energized. '

7.8.5. ngh Voltage Soldered copqect!ons

. A1l high voltage soldered connections shall be rounded to prevent

corona discharges.
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7.9. Cable Termination
7.9.1, General

The complete submarine cable terminating device and power separating
filter shall preserve the coaxial form of the transmission path. The cable

termination shall be soldered permanently.

Provision shall be made for cable testing by the use of removable

soldered straps so that the cable termination itself need not be disturbed.

7.10. Performance
7.10.1. General

The overall performance of the equipment shall enable the system

performance requirements listed in Section 9 to be adequately realized.

7.10.2. Power Separating Filter Loss

The pass band loss of the power separating filter shall not
exceed 1.2 dB over the system baseband.

7.10.3. Power Separating Filter Return Loss

The return loss over the pass band of the power separating filter
agalnst a non-reactive resistor equal in value to the modulus of the
characteristic impedance of the cable shall not be worse than 20 dB,

This measurement shall be made at the submarine cable port when the h.f.
port is properly terminated and the d.c. port is both open and short
circuit. A similar measurement shall be made at the h.f. port with
the submarine cable port termlnated in the non-reactfve resistance and
the d.c. port is both open and short clrcuit.

7.10.4. High Frequency Noise

The nolse produced by the power feeding equipment shall not exceed
a level of =120 dBm In any 3 kHz slot within the transmission band.
Measurements are to be made at the power separating filter h.f. output
pﬁint,swith the equipment under load sharing conditions and delivery any
voltage between zero and estimated full system volts.
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7.]0.5. Acoustic Noise

The acoustic nolse output of the equipment shall meet the
requirements of Section 5.12.

7.10.6. Corona Discharge

The Contractor shall be required to demonstrate to the Purchaser,
before final acceptance of the equipment, that all parts of the equipment,
where high voltages may exist, shall be free from lonisation discharge
when tested to the maximum voltage capable of being generated by the
equipment, plus 20 %, at a temperature of 20°C and relative humidity of
4o %. ' ' '

7.10.7. Regutation

The load regulation of the equipment shall be sufficlient to allow
the cable system to be powered from either one or both terminals without
manual adjustment of the line current and without degradiation of the
system performance.

8. SUBMERSIBLE REPEATER MONITORING EQUIPMENT

8.1. General

Monitoring equipment for submerged repeaters {m.e.s.r.) shall be
provided at each terminal. This equipment must be capable of monitoring
the Individual performance of the submerged repeaters whilst the system

remains In service, so that a faulty repeater may be identified.

B.2. Compatibility

The type of monitoring equipment offered will depend upbn'fhe
type of submerged repeaters offered under Section 3.

8.3. Without Repeater-Nolse Locatlng Facilitles

For those submerged repeaters offered under section 3 without faciii-
tles for localizing repeater noise, it Is envisaged that Tenderers will offer
sfandard, commercially avallable measuring equipment, or a monitoring equip-
ment specifically designed for use on a submarine cable system.

The equipment offered will enable measurements to be made .of the frequency
and level of each repeater supervisory tone without degradation of system
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performance. The contractor shall submit the facility for measuring method
of the T-AGC Repeater temperature SV oscillator tone frequency to get
information of water surrounding it.

8.4. Method of Working

The Tenderer shall describe the method of working of the offered
m.e.s.r., and shall state what individual repeater and system measurements
can be made while the system is in service, and what additional measurements
are posé]ble when the system has been taken out of service.

8.5. Manual and Automatic Monitoring

The m.e.s.r. shall enable the performance of each repeater to be
determined:

a) by manual controls which shall permit the characteristics of
any one repeater to be measured.

b) by an automatic method whereby the performance of each repeater
is presented in a permanently recorded form by a teletypewriter,
If possible, facilities may be provided to stop and hold the
automatic measurement at any time in order to observe a parti-
cular repeater, and to continue automatic measurement when
required.

9. OVERALL SYSTEM PERFORMANCE OBJECTIVES

9.1. introduction

Although the Purchaser will be responsible for the layiﬁg and
commissioning of the system, the overall system objectives are detailed
in this Section for the guidance of the Tenderer.

The performance of the equipment supplied by the Contractor shall
not prevent these objectives being attained

9.2. General
9,2.1. Temperature Equaliser Settlngs

. The overall system performance objectlves relate to the system
performance with temperature equallzer settings appropriate to the cable
and repeater temperatuer conditions at the time of commissioning.
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9.2.2, Stability of Performance -

The Tenderer shall produce evidence to show that the satisfactory
performance of the system can be malntained over the life of the system,
which shall be at least 25 years, over the range of cable temperature
variations glven in Appendix 2a, and when the maximum cable repaire
allowance In shallow water and a maximum stated number of additional
repeater sections In deep water are included.

9.2.3. Interface

_ The interface of the system with on- golng systems shall be the
cCITT Interconnection points 5 and S! (recommendation G371) at supergroup
frequency on the supergroup d!stributlon frame (s.d.f.) at each terminal
The relative levels at these points are Indicated in Appendix 1 (A, B
and C).

The impedanee of the submarine cable system at the point Srand st
shall be 75 ohms with a return loss of not worse than 20 dB.

9.3. Overall Gain

The overall insertion gain of the system between s.d.fs, with
the terminal transmission equipment swithced to its main (regular) path
at each terminal, at a frequency of 412 kHz, shall be kept within the.
nominal value + 0.25 dB throughout the life of the system.

The change in insertion gain at any frequency within the system
bandwidth, when changing from any combination. of transmit and receive
transmission paths to any other combination, shall not exceed 0.5 dB.

9.4. Insertion Gain/Frequency Response

The insertion gain/frequency response of the system for any
combination of transmit and receive paths shall not exceed the'fol]owlng
limits: | ' |

- a)  + 1.5 dB relative to the Insertion gain at-mid frequency for
the wideband path at any suitable flat wideband extraction
point after the wideband residual equalizer.“ : :

b}- 1.0 dB spread over any supergroup band between the points
S and S'. '
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c) 0.5 dB spread over any group bandwidth within any supergroup
band between the points S and S'.

9.5. Noise

With the system lined up to meet the requirements of Sections 9.2,
9.3 and 9.4, withall the pilots connected, and with a white noise test
signal.of bandwidth corresponding to the full traffic band and a mean
power level of (-13 + 10 Iog‘ON) dBm0, where N is the number of equipment
4 kHz channels transmitted in one direction, a-piled at the wideband
Input in both directions simultaneously, then the average weighted nolse
In an unloaded 3 kHz test channel shall not exceed 1 pw/km of route length.
The weighted noise in the worst channel shall not exceed 3 pw/km.
The above criteria refer to measurements taken at a point of zero relative

level.

This requirements must be met when nolse due to equipment down to
the supergroup distribution frame has been included.

These noise objectives shall be met for any combination of transmit

and recive terminal equipments.

The white noise tests shall be made using not less than 5 test
frequency slots chosen to sample the baseband frequency range at approzi-

mately equal Intervals,

The weighting shall be in accordance w-th the CCITT Recommendation
G223 for a 3 kHz telephone channel.

9,6. Crosstalk

For any combination of transmit and receive terminal equipments,
the crosstalk between:

a) any two 3 or 4 kHz bandwidths corresponding to channels in
the transmit path, and
b} any two 3 or 4 kHz bandwidths corresponding to channels In
the receive path, and
- ¢) any 3 or 4 kHz bandwidth In the transmit path to a similar
bandwidth in the receive path, shall be better than that

corresponding to a crosstalk path attenuatlon of 80 dB
between equal level points.
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9.7. Hum Modulation

The amplitude modulation by hum of any h.f. test signal shall be
such that the ratio of the test signal to any sideband shall be greater
than 56 dB. The test signal shall be derived from a battery operated
signal generator.

9.8. Carrier Leak and Spurfous Signals
9.8.1. Carrier Leak

The carrier leaks from the submarine terminal equipment shall not
exceed =55 dBm0.

9.8.2. Spurious Signals

The level of any spurious signal in the traffic band from any
sourse shall not exceed =70 dBmOp.

9.9. Stabllity
9.9.1. Stability Over 24 Hours

The overall insertion gain of the system shall not charge by more
than 0.3 dB in any period of 24 hours except when changes in the battery
supply voltage and/or ambient temperature of the terminal exceed the limits
specified in sections 5.9 and 5.2.1 (b) respectively. Variations in gain
which can be shown to be due to changes in cable temperature shall be
excluded.

9.9.2. Effect of Line Current Changes

The overal)l insertion gain of the system at any frequency shall
not change by more than 0.5 dB for line current changes + 0.2 ¥ of the
nominal line current.

9.9.3. Effect of Changes In Carrier Supply

The overall insertion gain of the system at any frequency shall
not change by more than + 0.25 dB when the level of any one carrier supply
to either terminal translation equipment is changed by + 2.5 dB.
This requirement shall be met for all combinations of terminal transmission

equipment.
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9.9.4, Effect of Test Equipment

The connection of test equipment to the system shall not cause a
disconnection in the main traffic path, nor a change in the level of the
transmitted and recelved signals in excess 0.25 dB.

8.10. Pilots
9.10.1. Switching

Switching of pilot facilities shall not cause disconnection of
the maln traffic path nor any change in the level of the transmitted or

receflved pilots in excess of 0.1 dB.

9.10.2. Error

The error in any system pilot level due to any interfering signal
shall not exceed 0.1 dB when the system is operating under full load

conditions and with all englineering service circuits active.

9.11. Engineering Service Circults
9.11.1. Relative Levels and Impedances

The relative levels and impedances of the sudio terminations at

each terminal station are given in Appendix 1.

9.11.2. Voice Channels

The general characteristics of the voice channels shall be in
accordance with CCITT recommendation G151 for ordinary 4 kHz telephone
channels, unless tighter limits are Imposed in this specification, in

which case the latter shall apply.

9.11.3. Combined Speech and Telegraph Channels

The characteristics of the combined speech and telegraph channels
. shall be generally in accordance with the relevant sections of CCITT
Recommendation H34, except for item & (Filters) of that recommendation.

9.11.4. HNoise Level

With a channel Input at one termlnal terminated In the correct
impedance, the channel noise level measured at the corresponding channel
output at a point of zero relative leve] shall not be greater than a value
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corresponding to 3 pw (weighted) per km of the route length.

9.11.5, Interference

Interference from the engineering service circuits to the traffic
band, and from the traffic band to the engineering service circuits, shalil
not exceed -73 dBmOp.

9.12. Monitoring Equfbment for Submerged Repeater

When in use for in-service tests, the monitoring equipment for
submerged repeaters shall not cause interference to any traffic channel

In excess of =73 dBmOp.

9.13. Impulsive Noise

The impulsive nolise generated by the system shall be such as to
enable the relevant CCITT recommendations to be met.
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DETAILS OF THE TERMINAL STATIONS

(Numbers shown in brackets refer to the relevant sub~section
of the technical specification) '

AJRCONDITIONING

With the alrconditioning equipment operating normally, the temperature
and humidity of the terminal building will be restricted to 24 + 2°C,
55 + 10 % respectively. '

COLOUR OF RACKS

The colour to be applied to the outside of all racks if Slate Gray
(5PB6.2/0.2 by Munsell, Brilliance 60%).

MAX IMUM PERMISSIBLE FLOOR LOADINGS (5.4.5)

The maximum allowable superimposed floor loading of the carrier

terminal room Is 740 kg per square meter.
CABLE ENTRY (5.4.6)

Top entry is required for all cabling including the main cable, sea
cable and power feeding earth cable entering all terminal equipment
racks.

LANGUAGE OF LABELLING AND SIGNWRITING (5.7)

All labelling and signwriting on the equipment shall be in English.
ALARM ARRANGEMENTS (5.8.5)

The Contractor will be required to provide the alarm indicators
(aural and visual) which are established under the fron structure
at the edge of each rack alignment. The individual rack alarm shall

give major alarm and minor alarm according to urgent and non-urgent.

PRIMARY POWER SUPPLIES FOR TRANSMISSION EQUIPMENT (5.9.3)

The transmission equipments are required to operate from DC ~24 V
battery/rectifier arrangement, and AC 220 V 60 Hz single phase
static Inverter arrangement (no break). Test equipments are
required to use an AC 220 V 60 Hz voltage stabillsed source.

The Tenderer shall fully specify the power Input requirements of
this equipment to enable the Purchaser to provide the primary power
supplies.
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PRIMARY POWER SUPPLIES FOR POWER FEEDING EQUIPMENT (5.9.5, 7.1.5)

The power feeding equipment is required to operate from DC -48 V for

inverter and DC -24 V for control clrcuit by battery/rectifier

arrangement, and AC 220 V 60 Hz for recorder motor.

The Tenderer shall fully specify the power input requirements of
this equipment to enable the Purchaser to provide the primary power

supplies.,

SUPERGROUP INTERFACE PARAMETERS (6.1.6)
The supergroup interface levels/impedances are:

Supergroup In =29 dBr 75 ohms unbalanced.
Supergroup Out -29 dBr 75 ohms unbalanced.

ESC CHANNEL INTERFACE PARAMETERS (9.11.1)

The e.s.c. channel audio input/output levels and impedances are:

Audio In  OdBm 600 ohms balanced.
Audio Out OdBm 600 ohms balanced.
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LAND CABLE ROUTE CHERATING
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Figure.35-1(4) SOUNDING CHART
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