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| 45
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L 450
500

o
1300 = 011
300 - 033 |
0 - 060
- 066
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) SOQ; -
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(44nd)

(4hmH).
(44m) " .
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wen |

450 ~ 069
450~ 073,

500 ~ 033
550 - 011
550 ~ 015 -
550 = 030
600 -~ 005
600 ~ 016
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wow oW ww

w.owo T

900 - 011

L

S 900~ 033

s 1200 ~ 011
$ 1200 - 033

Section M5V Total

s 300
s 900
S 1200
s 200 ~ 019
§ 300 - 059
'§ 900 - 059
$ 1200 - 059

1

400 - 036 f

500 - 016

700 - 030 |
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Include removed
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0] -
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1 oaae0 |
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- removed sets
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X (1)
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X ()
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3y -

>

o oses |
1,362
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s
61,

o186

With office
repeater

For spare system

~ termination
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Reﬁoving
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-l “"A.._';;' o L een ]
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o : - STRAIN INSULATOR "]
8 GL_W o BN S ) oown-g\gﬂwsnunowv -
as®| ¢ | F

5% b | s

““*“P\{ERHEAD;;G:U?_.(_QQLE'.ID,-_P_QLEJ
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[

2. SCREW . s : _
3. 406 Ca EACH
I, 138 SINGLE- <EYE ROD :

' 2. 168 DOUBLE-EYEROD

-3, ‘gﬁ no s o "
A
B
c

I A I,

¢ |ANCHOR

; 6FQOT ILENGTH OF ROD}
? R ( a‘,_ iF . u )

.8 u { " w )

TYPE OF CABLE LAYING )
_ C TTTSTT ™ NUMBER OF CABLE PAIR Bi..STALPETH

DIRECT | .. ~— DIAMETER OF CONOUCTOR wom | e
F {BURIED. | 1 CABLE SHEATH COMPOSITION Az~ ALPETH
-~ [CABLE [. M= CONDUCTOR INSU.ATION I
ol | i papER oR PULP
¢ |CONDUIT 4 b 5 'POLYE THYLENE .

CABLE | © 3. POLYVINYL CLORIOE
TERMINATING L
J | AND: 'r'zo'o.s,s?a.
A T | SNV
JeapLE | -

"TERMrNA’ﬂue CABLE -

: oM
SAME AS ITEM E.F.G.




UNIT DESIGNATION

"KIND OF

Nt

S w54- :.

Jerior wORK. | DESIGNATION | EXPLANATION UNIT REMARKS e
L | At CABLE SPLICE ENCLOSURE
~=——{——— TYPE OF CABLE LAYING
IR Sl "}, AERIAL
CABLE s 2; OIRECT BURIED ,g N IR
SPLICE ] 3. coNouiT e e ACH
ENCLOSURE] T rRoUGH SR
—tr DIAMETER OF CABLE
A 0-1INCH
o o _B.‘i--e: U
R 2w (MORE THAMamm
|— KIND OF CABLE SHEATH
L. LEAD .
. P, POWETHLENE
CONDUCTOR |
SPLICE - N 100PAIR
' . GAS SYSTEM |
1. GAS PIPE IN CABLE VAULT
GAS 2. PRESSURE TESTING VALVE |
SYSTEM 4. BYPASS VALVE EACH
7. commc*romue TYPE)
8. o - (AERIAL TYPE)
9. GAS DAM
10 AIR _DRYER
11_BONDING RIBBON
ColL s 300 300 PAIR COIL
BON 575,008 | o EACH
“f—— NOMBER OF CAPACITOR
[~~~ VALUE_OF CAPACITOR{UF)
BOTHWAY o e
REPEATOR| EOATIVE IMPEDANCE REPEA ER‘ £ACH |
IMPEDANCE | 'u (1}, wpsoANcs; compensmoa AND- -
R NS . IMPEDANCE COMPENSATOR e o
MATCHING |~ -, '
colL - __V_ : !MPEDANCE MATCHING TRANSFORMER EAGH
B I IR tl_) TERMINAL_ EQUIPMENT SYSTEM
dpem | Xj r f2) ‘MANHOLE: TYP REPEATER O
S e POLE- Mounrao TYP REPEATER
R <l omca TYPE REPEATER
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| '3SQbITotai S 9
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200 ~9 TI .o 9
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S0 .9 M o Y
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" NAME OF MATERIAL
TERMINATING CABLE

S 100 -
200 ~ 5

400 ~ 5
50 ~ 65 PE
100 ~ 65 "
50 ~ 9 "
100 -

300 ~ 9

TOTAL

TERMINATING MATERTAL
NO 75

NO 100

NO 125

N0 150

NO 200

TOTAL

" CONCRETE' POLE 7 MC
L " 8 MC
" T 5 MG

TOTAL

S S () M)
o aow

oW i f

T , .51633)?”: Eal

5
5

300 -~ 5 "
5

9
1509 "
9

| GULVANTZED STEEL STRAND WIRE

1

4

 QUANTITY

1,464

2,010

_14. .

154

50
15
20
60
30

151

188

14

11
53
22

109

86
152
44

282

21,200
7,400

4,600

Yor Joint Pole
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~ 54 .

. NAME OF MATERIAL i GNIT | QUANTITY| - REMARKS -
1 pRiviNG ANGHOR - 13 4 ca 34
ANGNOR ROD © © .- 139’ . 53
T 16 ¢ " 13
e 19 ¢ " s
TOTAL 0 229
. COIL (SBNH) 8 r ea 18 4Q Slecve qul
o | 50 P "
100 P L
150 P " 13
200 P " 18
250 P " 2
300 P " 16
350 P " 5
400 P " 12
450 P " 15
500 P " 14
550 P " 10
600 P ” 15
700 P "
900 P "
1200 P “ i
HALF COIL (44mil) 8 ea .2 4Q Sleeve Coil
100 P d 3
200 P " 4
300 . 3
350 & 1
400 ” Z
4506 P " 2
500 P . 3
550 P L 1
700 P " 3
R -
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| NAME OF MATERIAL

- QuANTITY

' REMARKS

Boc -

150
150
- 150
. 200

. 200 -
200

200
300
300

300

300
300

300

- 400
400
450
450
450
500
500
550
550
550
L 600
600

T
50
100
100

R R R I A A I

: 900 - ;
"."'.960
o 00

P - 7
- 40
»19
- 8
.27
.60
-
10

22

- 25

6

- 11
33
60
- 66.
72
5
: 36
- 41

69

- 73
16
- 33
.1l

15

16

- 41
~.30
1
.33
11
-3

g
o
mpF-"
mUF
myT |
L
.muF. o

muT?

nPE B
Ry

muF

WHE

muF

myF
myF
m)F
mUE
‘w P

MmUF

MUT

T
muF
nlF

mpk
mpF |
rn;JB _‘- |
=30
_ ;5,.

OuF
miF

WUF

mF
mUF

MR |

T

mir [

229
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. NAME OF MATERIAL

| et

wartant |

|-

| - GAs MATERIAL

| MAIN LEAD SLERVE
. LEAD SLERVE 60 -
80 -
90..
1007
110 -
120 -
120 -
130 -
140 -
140 -
150 -
150 -
160 -
160 -
170 -
170 ~
180 -
200 -

600

500

500
600

600

AUXILIARY LEAD SLERVE

| | | 30 -
50 -

60 -

70 -

80 -

60 ~

70 -

110

110
110

 GAS VALVE
 “BY PASS VALVE"
. CONTACTOR

:!:'1.00 2
soof=-
500
- 500
500
500
500 -
500,
500
500

500 -
600

600

500

110
110

130
130

T

ea‘rr. |

251

173

53

39
37

| ay.-
68 .
33
182
665,
85
18

54
23
95 -
16
16
18

104
448

102

222
42
44 -

REMARKS |




CNAME OF MATDRIAL . | UNIT | QUANTITY | REMARKS
© AUXTLIARY "LEAD SLEEVE | |
| o o - 130 | ea 08
85 - 1307 | M 232
90 - 130. L M. 108
95 < 130 " 87"
100 - 130 | 366
105 ~ 130 | 1,513
TOTAL " 4,982
PCM SYSTEM - _
Terminal Fquipment _ System: . 565
(with office repeater) R - _
Office Repeater " 445 For Transit Systen
 Office Repeater. " '61- For Spare System
Pole Mounted Type Repeater n 580 '
Manhole Type Repeater " 1,176
Aerial Repeater Housing Set 23
(12 8YS)
Aerial’ Repeater Housing " 27
(36 SYS)
Underground Repeater " 3
Houeing (12 8YS) '
Underground Reépeater ", 51
Housing (36 8YS)- - '
Terminal Equipment Rack . : Rack 62
Office Repeater Fquipment " 34-
Rack: -
‘Signalling Equipment Rack " 120
—




© WAME OR MATERTAL -~ | UNIT  fQUANTIIY REMARKS

PRSI e

Rack - N | _
' Impedance MaLching Coil ;_;"'--”_' o ;]22,610"
_NegﬂLive Impcdance Repeater' Rack " - 1L :}

: S e L WIC

' Impedance Matching Goil - ':eé j' _"1294 1 ' .f'
_ B | _}VD

* Rack. - R -
o Negative Impedance cheater | '_éafh: S 773__
 Matn DieribuLion Frame - Vegtigaju DV 'MDF”
:AO Pails Test Jack - ‘{_ _'zea_ffl. .80
No., ?56~R Terminal Block '_' "o 51
'No.~258.R‘Termina1_3100k” % " f 1,269
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| Minuteo of the Meeting on the Scope of Work -
For the Detailed Dceign of Bangkok Telephone Network Project 1977

At the request of the Government of Thailand for a Group of experte,-

"'-the Government of Japan had eent a preliminary survey teams headed by

Mr., Miteugi Iljima, Counsellor of Tclecommunications, Ministly of Posts
‘:and Telecommunicatione, to discuss on the draft of the Scope of Work for
’the detailed design of Bangkok Telephone Network Project 1977, '

Based on thie decision, Lhe Japan International Cooperatton Agency
(JICA), the official agency reeponsible for the implemcntations of
_ government of Japan 8 Technical Cooperation Programmes, will carry out
hthe study in clooe COOpcraLion with the Thailand authorities concerned

- The teame held a eeries of disouseions and exchanged views with Thai
;_Authorities Concerned on the Detailed Design study Eor Junction Network
. and Local Network of: five exchange areas in Bangkok Metropolitan Area.'

As a result of the eurvey and discuesions both perties have reached
'.egreement on ‘the draft of - ‘the Scope of Work for the Detailed Design of
'Bangkok Telephone Network Project 1977, Minutes of the discussions and
.the draft of the Scope of work are attached herewith.

Bangkok, Tebruary 21, 1977,

~ Mr, Surind Vanichseni ' : Mr. Mitsugl I1jima

Director of The Office of | S Counsellor of the lelecommuni-
Planning and Project. - . cations, Ministry of the Posts
Pelephone Organization of Thailand, and Telecommunications, .

-.71-‘-






' SCOPE. OF WORK
_FOR
THE DETAILED DESICN OF

BANGKOK TELEPHONE NE_TWORK PROJECT 1977_
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I -

imﬁobﬁcmoﬁ- \.

oThe GovernmenL Of Japan has, in, responso -to Lhe request of the 3

i};“GovernmonL of Thailand deoided to conduct a detalled design
-_3¥1Ludy for. junction network and 1ocal neLworK of five (5) ex~
;ﬁ;change areas 1n Bangkok Metropolitan area, in accoxdance with o
g 1awa and regulations in force i’ Japan '

”Baaed on this decision, Lhe Japan International Cooperation

_;ﬂ;Agoncy (JICA), ihe official agency reaponsible f01 the 1mple~ o

-;.R;montation of Government of Japan 8 Technioal Cooperation

11,

Programmea, will carry out the aLudy in close cooperation with

-the Thailand authorities concerned.

. _A.‘_

v Tho_pgesent_ﬂoogment'sots for;h tho Scope of Work for the Study,

"OUTLINE OF SURVLY/SFUDY

”qunotion Network

The following fie]d survey with desk work will be undertaken

- for a period of about four (4) months by the Iapanose Survey

' Team of about seven (7) experts.

(1) Route survey

_Cable routes will be decided acedrding to Lhe results
obtained from Lhe invostigatjon of the existing facili-
ties, the study of future plans, and the comparison of

geveral proposed routes.
1)' Preliminary survey

Proposed routes will be - p]otted oi a map taking
_the city plans and existing plant records into con-

sidoration.j
2) Gonoral ourvey

V,General 3urvey will bo conducLed at the. Bections

* where oables ATC Lo cross rivers or raillways,

= 75 -



- 3) Detailed survey

_ DeLailed survey will be nade for all the newly

propoged cable foutes. SLudy of ‘the existing cables
" will be made on the basis of the plant records, and
. necessary,'onnthe»spot survey of' the existing

facilities will be carried,out.:' R
. (2} Manhole 1nvestigation

f-Ducts to be used will be selected after checking cable
placement and location of cable splices in the exiating

“manholes,
(3) Sﬁfvey.of MbF an& caSié.ﬁault
_Lo¢5tfon:of riser cables to MDF and #ay of cables place-
ment in cable vaults will'be inveétigaté&.
The last stage of the detailed design.w01k as.indiﬁated ":
_below, will be undertaken by the Survey Teans lu Japan. '
(1) Key Map | o |
(2). Duct Scheme Plan
(3) General Junction Cable Plam .
‘ (45 Layout Plan for Junction Equipment
'.(S) Junction Cable TPerminating Plan at MDF
(6) Layout Plan for Loading Spéging
{7 Jointing Diagram
 . (8)_'Junction Cable ConBLrucLion DeLail
(é)V_Manholg Rgcging_Diagram '

. (1Q);“Gas Presgurization Syetem‘

" .(11) Line Assigument for Junction Network

355(12)Q_Cdm§utedfTransﬁLésidn Performance and Line Resistance

-6~



2, Local NeLwork

o Al c
-+ exchange areas i.e. (Sukhumvit, Phakhanong, Intamara,

The following field survey with desk work in the fiye (5)

4.-K10ngchan, Ngamwongwan) will be underLaken for a period
. of about 91x (6) months by the Survey Tcam of about: elpven'

 '(11) experLB.,_

| fi) :Demand field survey

- Subscriber forecasts at Lhe micromlevel will be conducted
‘to design the cable distribution network, the final

segment of which requires street-by-street forecasts.,
(2)-‘Detailed aurvey

Detailed survey wi;l be made of all the newly proposed

duCtjand_cable_route.

:Study:of:;he existing conduits and cables will be made

‘on the basis 0f=the,p13nt-rgbords.

1f necessary, on-the-spot survey 6f_the existing facili~
ties will be carried out.

(3) Manhole’investigatibn
Same as 11, 1. A, (2).
(4) Selection of new routes

Cablé routes will be decided according to the results
obtained from inﬁestigation of the existing facilitdies,
the study of a future plan, and the comparison of several

proposed routes,
(5) Dividing of dabinet area

Di#iaing of cabinet areas wiil be carried out according
to the cable routeg and the results of the demand survey,

and then the location of cabinet boxes will be decided.
(6) Survey of MDF and cable vault

Same as II. A. {(3).
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B.

¢S

‘.Field measurement will be conducted on all’proposed

'Field measurement

cable. routea and some existing cable routes. Levels“ |

~and cross~sections of- roads will ‘be- measured to

"determine the locations of_the new conduits routes;‘

The last stage of the detailed design work, as’ indicated -

'below, will be undertaken by the Survey Teams in Japan.s

"Cable Work.

(1)
(2)

ot
(4)
(5)
©
N
@)

(9)

:Key Plan .
'Transmiseion Sheet Resistance Design Method

'Primaryucqble Plan

Secondary Cable Plan ' -
MDF and Cable. Vault Plan

Gas Preééurizatibn Plan.

lDuct Scheme Plan

Manhole Racking Diagram

Cabinet Jointing Plan .

Civil Work:"

W

@
3y

| .:(4}:
'ffuiiguyi:

‘Guided Map
Conduit Plan
?léne 

Cross Séétion'

Manhole Diagram .

Special Design (if neceesary),_

' :5.'i .'f_

‘-E;?3 ;f"
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-RFPORT

The following documents will be prepared in. English and submitLed
=-t0 the Government of Thailand within about four (4). monrhe after
”,completing the field survey for the Junction Network and’ the Local

Networka respectively.

(1); Design Report " -';'f 20 copies

_(?) Drawings 'h'_ o 20 copies (pluB l set. of Lhe original
(3) - Amount of  work - _— 20 Lopies (in Assembly Unit)

(&) Liétﬁof'ﬂain Materials 20 copies

'COLLABORATION OF THE GOVERNMENT OF THATLAND
' ThefGovérnmeht Wi1l exémﬁf the’Sﬁrvey‘Teams from taxes and dutiles

_'fbr macﬁiﬁery,'equipment"and materials to be brought into Thailand

by the Teams as the Government normally extends to the Colombo

Plan experts. !

The Government will éXembt3the'ﬁembers of the Teams from income
tax and charges of any kind 1mposed.on or in comnection with the
living allowances remitted Erom abroad and will exempt the members
from import and exporL duties imposed on the members’ personal.

effects.

The Government will prepare necessary permits for the implemen-

tation of the outdoor work.

The Government w11l assign counterpart personnels to the Teams
during the survey period and will arrange necessary number of

labourgrs_(emp}byment-cost of lgbourers will be borne by the Teams).

‘The Goverament will provide the Teams . with the relevant daba,
1iformation and materiale necessary for the Survey shown in Annex-1.

lhe Government will also make arrvangements for the Teama to take

these data and materials back to Japan for the preparation of

Teport.
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Annex=1-

For Junction NeLwork
v

2).

3)

4)

5)
6)

7
e

9)

- 10)

11)

1)

13)

.iDoeumeﬁfs:to'beisu?plied'bysT.OfTu; ST

Ptanning of office establishmenL programme

Officeiranks_

_Routing plan

Number of Lrunk 1ines

(at the time of service*in, five years and cen years

' after service-in)

Transmission 1033 distribution plan :_

insting leased eireuiL

“Maps of greaLer Bangkok

Long-term plan of . eonduit lines

Agreement on joint use between T 0.1, ﬁd MEA
Coneruction and installation practiee of T.0.T,
City planning in greater Bangkok - -

Plant reeords of existing facilities concerned

Data and records belonged to the oLher auLhorities

FotuLoeal,Netwopk

1)

-;._5).

The bounderies_of each ex. area

.The foreeast number of subseribere on’ each eX,

2
31

LayOut of Lhe propoaed ex, office- S

LieL of waiLing subociiption and distribuLion map

?Standard method oE 1oen1 neLwork deaign

NOTE" T 0, T._ie requirod to- eubmit the above-mentioned documente

- for Junction Networkzby the beginning of. Marcb, and those
for Local Network by Lhe midd]e of May. '
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2. DNGINEERING STANDARDS CONCERNING

| THE DESIGN OF JUNCTION NETWORK

- 81 ~






'[:Toll

Tanden

Lécal _

2~1 General Ttausmission SLandard

(at IKHz) .
Board - RK Toll_-' SR _;Pf Toll .

'Infbtmatibﬁ_Qéntéf

‘lTéhdem_:,

Limlit of

Direct Junction Circuit
Local-Tandem Junction Circulc
Inter~Tandem Junction Circuit.
Trunk Circult

. Trunk Junction Circuit (STD & 0O1D)
Ciréult between local Fxchanges aud
~ Maintenance Center
" Clreult between Maintenance Centexs

Circuit betwéen TDM Exchanges and
Information Centex

(Note Excluding UYB loss 3.5 dB)

- 83 -

- Maintenance Center \\xﬁwéﬁ Mailntenance Center

‘ b.C Resist—
P ance for
Léérﬂﬁ_ Physical
~\cireutt:
20000
Local
11 dB
4 dB or 6 dB
2 dB
0 dp (Note)
& 4B
6 4B
4 dB
6 dB



2= 2 Cable Characteristics -

: 2 2~1 Table of Cable Characte;iatics

ASP CABLE

| pER? cABLE

| 0 5 | 0,65 wm | 0.9 wm | 0,65 w | 0.9 mn
 ﬁi“§0§g°P Re?é?i;??? 187.5 1187 | 59.3 | 1187 | 59.3
 Mutual I“duczzﬁjﬁm) 0.58 | 0.58 |0.58 | 0,75 0.75
Muturd Cap@c%;z;jim) 52,0 52.0 | 52,0 | 38.5 1 38,5
Leak Resista?ﬁ;/km) 1.5 . 1:5” Ls ‘0.2 0.2
l.oad Coil Re?éitauce 3.9 8.9  8.9 8.9 8.9
:Load_Coil In?gﬁ;ange 88 ,881. 88 88 - 88
'L°ad Cotl SP?;;?E 1,83 1.83 1.83 | 2.47 2,47
Unloaded Cable | 5
Attenuation at 1 kHz 1,52 1.21 0.85 1.04 0. 74
(dB/km) | .
"i&ﬁ&f&ﬁﬁ“”ﬂ"fm__v"“ﬁ'"m"a.' - o
Attenvation at 1 kHz 0.85 0,55 0.29 0.55 0,28
(dB/km)
Cut-oft Freq?§§§§ 346 | 3.46 | 3.46 | 3,44 3,44




_f'2~2 2 pe Line Reaietance at 30°C

o The average temperature in Bangkok 13 approximately 29°c
. -throughoUt tha year, so thaL, by using the. following formula,
pe line resistance at 30 ¢ was calculated'

Rt = Rog {1 + a(t - 20)}

where,: Rt = Line resistance at t° (B

(t s 30°C)
R?O = Line resistauce at 20°c
_ 0.5 mm cable Rgo = 180.4 Q/km
- 0.65mm cable - Ry = 114.2 Q/km
0, 9 mm cable “Rog = 57,0 Q/km

BRI o S -Temperatule coefficient of copper
- (0.00393)

ine

2*? 3 Calculation of Image Attenuation
(l) Unloaded cable |

Image aLtenuation of unloaded cable is caléulate& by use

of following formula,-

1 o
{'Ros Co =
o= ROCoT

]

where o Inage attenuation in Np

W 2nf (£ =1 RHZ)

4

Ro-= Line resistance in £/ km

i

~ Co = Mutual capacitance in 0¥/ km

(2)  Loaded cable

Image attenuation of loaded cable 1s calculated by use of

following formula;

- 85 w



{[So Ro ( .

OL = " | N (wo) ) + 2] x
 Soico 3k So Go 60-Lo,+ Lp-zvl '
{So Lo + Lp) _* .2 ( So Co . ) } x.
{ 2} “.I" ¥ P Thria : Pt
b "(wo PV (NP)
where  a %.Image attenuation in Np

_ Wo
R

Co.

‘Lo

p ‘

~Rp

So

Go

= 2{50 CO(SO Lo + Lp)}

= Line resistance in Q/km
= Mutual cdpacitance 1n_nF/km B
. MGEQ51 inJﬁb£§nce_in m/ km’
% Load coil Inductancé in i
= Load'ééillfééiStance in @
= Load coil 8pacing in km o
n'Leak resistance in utYkm -

2-3 Characteristics of Junction Equipment

2-3-1

Impedance Matching Coil

=(1):.Transmiesion frequency_band ,

0.3 % 3.4 kil

(2) Impedance ratio

600 0 : 1,000 9

0.3 kHz .
0.8 kiz
- ':1".‘.5_' kilz ‘
; __"3.14' k}lz

t

H

”'tﬁ) :D;C{ireéisténéé;‘

‘Less - than

:-(3)::ﬁfaﬁsmigs;on_lossi_;_‘,

“less than 0.8 dB

less than 0.3 dB

‘less"than 0.25dB
‘less’thad 0:25'dB - F

15 & at 20°C



' 2—3 2 Negative Impedance Repeater

- 2-3-3

2-344

2-3-5

(1) Gain L
o 5 dB - 6 0 dB at aoo Hz

:f(z) D.C. resistance

Less than 60 S? at ?0°

Buil&ing Out Capacitor

.4(1) Capacitance o

‘Nominal value * 3% at 100 iz

‘Loading Coil

W tndvctance

88, w4 1,5% at 800 Hz, 1 A

(2) fD.C.'rééiatanceﬁ

. Less than 8,9 Q at 30°C

Impedance Compénaating Equipment
(1) Coil inductance |

44 mH 1 2? “at 800 Hz, 1 mA

_(2)_:D.C. Rééistaﬁce'

Less than 9.4 § at 30°C

- 87 »



| 2 4 PCM 'System:

2-hel Determiuatjon of Repeater Spacing o
The max Lmum design line loas in a lepeater secLion Should be
‘limited to 42 dB.
Therefore, the following formula will be galned:

(1 + a'Ae)(L + 3:6) Lod £ 42 dB

where o Temperéturé cbéefficiént of cable loss
(0.2%/1°C) : |
At E'Range'df cable'temﬁerétﬁre change

(20°C for underground, 60°C for aerial)
& : Standard deviation of cable.loss

(3%) o ‘
Lo : Cable loss/km.at-TTZIkﬂﬁ; 15°C

0.65 (Toll PEF)  12.5 dB '

0.65 (Paper) 19.3 dB -
0.9 (Toll REF) 9,7 dB

0.9 (Paper) 13.2 dB

d ! Actual repeater spacing

Lod : Line loss per repeater scction
The perected repeater units are used with aerial and buried
cables as well as underground cable which 1is not accommodated
in mettalic duct, so that 1.8 dB of arrester circuits provided

~in repeater units should be taken Into account,
Calculation of Lod}
Lod for underground cable 1s obtained as follows:

Lod = {42 - 1.8/ + 0.002 x 20) (1 + 3 x 0, 03)
= 35 4 dB

oo~ 88 -



Lod for aerjal cable le-.“

Lod = (42 ~‘1,8)/ (1 4 o 002 x 60) (1 + 3 x 0. 03)
'Z = 32, 9 dp -

Repeatez epacing at Lhe end section 1is restrictod by the office
noise, As the BivoOr rate assigned to end section s 2 x 10~ 7

the additional loes chomes to be 10,2 4B, including arrester

 _1088. -

Hence, Lod is:
42,07 (3 + 0,002 x 20) (1 4+ 3 x 0.03) ~ 10.2 = 26.8 dB

whilch is=ad0ptedinot oul& for underground cable and also For

" aerlal cable since the affect due to the cable temperature

change 13 taken into conglderation 1n'10.2 dB,

 _ ﬁaximbﬁ'ﬁepeaiér S§50138_

2-b-2

_Undérgrbund Aerial End section
0.65 mm (ASP) ' 1.83 km 1.70 i 1.38 km
0,65 e (101] PEF) 2,83 km 2,63 km 2.14 km
0.9 mm (ASP) 2,68 km 2,49 kn 2.03 km
0.9 mm {Toll PEF) 3.84 ki 3.57 km 2.91 km

Restriction of Repeater Spacing Due to Near End Crosstalk
Attenuation (NEXT)

Rquivalent NEXT frequency is to be 640 kHz in 24 ch PCM system,
and NEXT attenuation VS frequency is at the gradient rate of
4.5 dB/Oct.
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243

Hence, for underglound cable,.

Hn + 1,2 u'{(l + a'At) Q1+ 3-0) Lod =i (10 log n + 2, ))

and fpr_aerial

My '1'2 -

where,

+2336+28U>0:% V

cable,"'

{(1 +-a'AL) (l + 3 0) Lod + (]O 1og nw + 2. 5)

+ 2. 33 5 -P 30 0} > 0

My

o

At

'.Nth attenuaLion (mean value) at ?72 kHz
: lempexature co- efficient of cab]e losas (0.002)

! Range of cable cemperature-change;(ZOAC_for
_'uhdefgr0und‘cab1é, and 60°C for aerial cable)
: Palr to pair loss déviation'(o 03)

: Line loss (at 772 KH&) per repeaLer section

No. of PCM systems

::Standard deviation of crossLalk characteristic

(2,9 dB)

Therefore,'reStrictioﬁ bj NEXT effect in one caﬁle operation

is as follows:

for undergrounc. cable
dmax.= (My - 10 log n - 36.2) / 1.14 Lo

and for aerial cable
dmax = (M.~ 10 log n ~ 38.1) / 1,23 Lo

©Where

Power Feeding

dmax

: Maximum repeater spacing

Since'the power supply unit at Lhe 0ffice hasg the automatic

 current regulator (ACR), the out-put current (I) is conatant
with accuracy of -1 20?, regardless of the load, The range of
 Lhe voltage drop which ogcura_across the ACR in power supply
‘wiit ds tobe up to 235 V. |

- 9 =



LTherefore, Lhe fol]owing formula ie obtained'

[Rt (1 + o

: where, Rt

At

~ Ra:

To :

B

n

v

Hence, maximum

“from one power’

..,

-

At) + 2 Ra} To (1 + 8y + nV . 235 o

Total of D c. . reeietance at 15°C.

':(0 9 mm ~ 26,9 Q/km, 0. 65 - 51 4 Q/km)

'Temperature co- effieient of cable resistance
v(o 004) | | |

" Range of cable temperature ehange (20 c [or

-underground 60°C for aerial)

b.C. resistance of arrester clrcult (6 Q)

Power feeding current (100 ma)

_!'Gurtent variation (?0/)

‘No. of repeaters

Repeaterevoltagq drop (1.2 V per repeater)

No, of repeaters'which can be fed the power

supply enit'is obtained as follows:

For underground cable,

N(mai) = 18.59 ~ 1.03 Rt x 10'2.

and.for aerial cable,

N(max) = 18,59 - 1,18 Rt x 10~2

-~ 9] =






i_‘fJUNCT:ON MATRiX

i

~ ROUTE Map o
~-'3_":::':;i-fC|RCU|T ASSEMBLY LIST
 JUNCTION CIRCUIT IN SECTION

R

S

oo T w @ w

B R

;LE:TJUNCTION cmcurr TABLE

'--'."*'_:j'DETERMINING DATA OF CABLE pmns'[ .'."*f_f 
-~ PROPOSED- “CABLE PLAN IN SECTION
“mu;f.;-LAYOUT PLAN FOR LOADING SPAC!NG:-:Z,






e



_- e e T . JUNCTION - MATRIX -~ METROPOLITAN  AREA
_ o _ S SO PROJECT IS77-1984 -

=
o
o

TANDEM 3 [EAroE 4 sTo[sTp| 13 e

TARDEN 2

CFi

L psulne | rufro n | pefsx o /b oo Lrp wK ]2
K N R 11 ] A 1 g o
.9 ) 5
3 S ) {24
-3 N =
8 4o 2

o

e

|

wialalojel

X
2
F4
Nk
k
s
I
7
S| .
3 -
s - -
: sl
39
Lt
_pag
B
a6] 104
N I B
) sspsezl
[0S PR %1 ¥
73] asl
. 37
dye] e
B r
8.
- L3 El ¢
7 B 7
414 802/ D6H 31 | 99125







	表紙
	中表紙
	目次
	第1編 要約
	第1章 調査の目的と背景
	第2章 主なる作業内容
	第3章 主要工程

	第2編 序論
	第1章 タイ国電話網拡充計画の概要
	1.1 PhaseⅠ(1977～1982) の内容
	1.2 PhaseⅡ(1981～1984) の内容

	第2章 技術協力の要請と調査団の編成
	第3章 調査設計の内容
	3.1 交換部門の作業内容
	3.2 線路部門の作業内容


	第3編 基本計画資料
	第1章 置局計画および充足計画
	第2章 Traffic Data
	2.1 市内呼接続
	2.2 市外呼接続(STD回線)
	2.3 市外呼接続(OTD回線)
	2.4 特番呼接続

	第3章 Homing Arrengement

	第4編 設計方針
	第1章 基本方針
	第2章 ケーブル対数の決定
	第3章 PCM方式の採用
	第4章 市外PEFケーブルの採用
	第5章 ルート選定
	5.1 Bangbuathongルート
	5.2 Khlong Tooiルート
	5.3 KK－PLルート
	5.4 KK－SRルート
	5.5 新設および増設ルート


	第5編 実施設計
	第1章 装荷設計
	1.1 装荷対数
	1.2 装荷間隔
	1.3 装荷間隔の補償
	1.4 装荷間隔の検討資料

	第2章 PCM方式の線路設計
	2.1 PCM回線の適用
	2.2 中継間隔
	2.3 PCM心線の配分
	2.4 システム数の算出

	第3章 ルート上の問題ケ所
	第4章 ガスケーブル設計
	第5章 各種資料

	第6編 主要工程
	第7編 主要材料
	附属調書
	Annex 1. The Scope of Work for the Detailed Design of Bangkok Telephone Network Project 1977
	Annex 2. 各種技術資料
	Annex 3. 各種作成資料
	A-1 Junction Matrix



