5. Circuit Caleculation
Junetion circuit caleculaiton is carried out for the estimated traffic

between exchanges, as is shown in PART II of this report.
Alternative routing is applied in this calculation, based on the formula
in VI of the CCITT Manual "Local Network Planning 1979", thus attaining

the best balance between the cost of switching and of transmission systems.

5-1 Traffic Routing
When discussing traffic routing, it is customary to distinguish among
three separate routing methods: namely, direct, tandem and alternative

routings.

1) With direct routing, the entire traffic is carried directly from one

local exchange to another.

2) In the case of tandem routing, the entire traffic between two

exchanges is conducted via one or more tandem exchanges.

3) Finally, alternative routing implies that the traffic is offered in
the first place to direct lines and secondly, if all circuits in the
direct route are engaged, to tandem circuits via one or more tandem

exchanges.

All three routing methods mentioned above are alternatives to choose
from, because the inherent economy varies from case to case. This means
that the network structure must be planned in such a way that it will be
possible to employ the method of traffic routing which will prove to be
the most economical in each case.

Traffic routings by types of traffic are categorized in the Jakarta

Telephone Network as follows:
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5-1-1

5-1-2

5-1-3

Local Traffic

The following routing rules are assumed for local traffic:

1)} Alternative routing with single tandem exchange is applied to the

originating traffic from PRX type and proposed exchanges.

2) Area originating tandem network is assumed for the comnection

within the same local tandem area.

1) Area terminating tandem network is assumed for the connection to

other local tandem areas.

4) Alternative routing is not applied to the originating traffic from

an EMD exchange; therefore, direct route to a local or a tandem

exchange is established from an EMD type exchange.

Homing arrangement in the Jakarta Telephone Network is shown in Figure

IV-8. Routing rules are shown in Figure IV-9.

SLDD Traffic

SLDD traffic from/to a local exchange is directly carried from/to an
SLDD exchange which is located at the Gambir 1 Exchange. (refer to
Figure IV-10.) The type of switching system used for SLDD exchange
Metaconta 10C.

Suburban Traffic

Suburban traffic from a local exechange is directly carried to a
suburban tandem exchange which is located in the Gambir 1 Exchange.
the other hand, suburban traffic to local exchanges is carried via
corresponding area tandem exchange from a suburban tandem exchange.
(refer te Figure IV-11.} The switching system is of the Janus type

which is the 4-wire cross—bar common control system.
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Figure IV-10 Routing for SLDD Traffic
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Figure IV-12 Routing for Special Service Traffic (10X)
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5-1-4 Special Service Traffic
There are two types of special service traffic: 10x and 1llx traffic.

Each uses its own routing.

(1) 10x traffic
The 10x traffic is an operator assisted traffic which is directly
carried to a special service exchange in the Gambir 1 Exchange
from each local exchange. (Figure IV-12.) This special service

exchange is the combined type with an SLDD exchange.

(2) 11x traffic
The 1lx traffic is directly carried to the 8 distributed special
service centers. Routing from each local exchange is shown in

Figure IV-13.

5-2 Calculation Formula

5-2-1 0'Dell's Experimental Formula
For the traffic originated from EMD switching system, the 0'Dell's
experimental formula is used to calculate the number of circuits

required. The formula is as follows:

Aij - Ao = (0.47 Ao/no + 0.53 Ellgg)(nij - no)

Where: '

Aij = the offered traffic in Erlang from exchange i to exchange j

Ao = the volume of traffic in Erlang which can be offered to the
circuits with the availability of no for the given grade of
service E

no = the availability of group selector of EMD

E =

the grade of service

Then, the number of circuits (nij) can be obtained by the following

formula:

.. Aij - A
nij = ) 2 + no

0.47A0/no + 0.53E1/02
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5-2=-2 Alternative Routing
It is a well-known fact that substantial economy in operation can be
achieved in local networks by use of optimum alternative routiang.

A simple example of alternative routing is shown below.

Tandem Exchange

Tandem Tandem

Route Route

Local
Exchange

Local
Exchange

High-Usage Route

Calls from exchange i to exchange j are connected over the direct route
i - j, and when all the circuits in that route are occupied, overflow
traffic is offered to an alternative route i — k ~— j via tandem exchange
at k. The direct route is called the high-usage route as it carries
most of the traffic, and the alternative route is called the tandem
route. The economy of alternative routing is that routing the traffic
between two exchanges partly aver the high—usage route and partly over
the tandem route can be less expengive than routing all the traffic over
the high—usage route.

For the traffic originated from PRX, MCX and proposed switching systems,
the alternative routing is used to calculate the number of circuits.

The calculation formulas are described below.

(1) High-Usage Circuit
The number of high-usage circuits nij for all routes i - j between

exchanges can be known by the feollowing formula:

Aij[E(nij,Aij) - E(nij+1,4i))) =eijl1- 0-3(1'8ij2)]
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(2)

where:
E = grade of service

offered traffic in Erlang from exchange i to exchange j

]

Aij

€ij = cost ratio

Cost ratio is expressed as follows:

eij:.-._B_J_._
Bilk + Bkj
where:
Bij, Bik, Bkj = Incremental cost for junctions between exchanges

(i,j) and between exchanges and tandem stage (k)

Tandem Circuit
Mean value Pij and variance Vij of traffic rejected from each

high-usage route are expressed as follows:

Aij x E(nij, Aij)
Pij[1-Pij +

Pij

]

Aij ]

Vij rar T
+ nlj+1+P13-A1j

Then, mean value M and variance V of traffic offerred to the tandem

route are expressed as follows:

Mit =L Pij, Vit = £ Vij

j j
Mtj =L Pij, Vej = L Vij
i i

Then, equivalent traffic A* and equivalent number of junctions a* on

the tandem routes are expressed as follows:
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v . v
o= —_ = -
A v-!-BM(M 1)
nw‘:s_Aj‘_—M-l
q
vhere: q =1 - 1
M+ y
M

Therefore, the number of tandem circuits m is expressed as follows:

A* x E(n* + myA*) = Eo x M

where: Eo = grade of service on tandem route

5-2-3 Grade of Service
The grade of service is an important factor for the calculation of the
number of circuits. This is determined by the probability of failing
to establish a connection. The grade of service used in Indonesia for

each category of call is as follows:

Type of Call Grade of Service
a) Local call 0.005
b) SLDD call 0.01
c) Suburban call 0.01
d) Special service call (10X) 0.01
e) Special service call (11X) 0.005

5-3 Calculation Result
The number of junction c¢ircuits i1s calculated for the years 1983, 1987
and 1993, based on the routing rules described in the previous Paragraph
5-1. The calculation procedure is shown in Figure IV-14. Calculation is
carried out by use of computer. A computer aided design enables a more
complex model to be considered without introducing those doubtkful
simplifications that may be unavoidable in a manual procedure.

Calculaiton results are shown in Tables IV-9 to IV-11.
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Table IV-9 Number of Circuits as of 1983
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Table 1IV-10 Number of Circuits as of 1987
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Fable IV-11 Number of Circuits as of 1993
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6. Choice of Standard PCM System
There are two primary order PCM systems, i.e., the 24-channel system and
the 30-channel system. Both are recommended for the standard PCM system
by CCITT. In the Jakarta Telephone Network, hoth types of PCM system have
been introduced for trial: a small number of PCM system units from

various manufacturers are in operation now between variocus junction

sections.

-1 ‘Technical Comparison
Following is a summary of major technical differences between the two PCM

systems:

(1) Encoding Law
The 24-channel system uses a mu—law encoder, whereas the 30-channel
system uses an A-law encoder. It is generally considered that an
A-law encoder holds economic advantages in connection with circuwit
making, and allows easy digital manipulation of signals. There is
no coding compatibility between the two systems; therefore, the code
conversion equipment must be provided on the 24-channel system side
in case of direct connection between the two systems according ta

CCITT recommendation.

(2) Frame-Alignment
The 24-channel design uses a frame-alignment signal that is
distributed among several frames, whereas the 30-channel design
bunches the frame—alignment word into a separate 8-bit time-slot
(TS 0). Faster recovery of frame-alignment can be realized in case
of dissynchronization of bit stream by the bunched frame-alignment
of the 30-channel system. Furthermore, there exists spare capacity
within the framing time-slot, which enables the conveyance of other

information such as alarm signals.
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(3)

(4)

(5}

Signalling

In the 24-channel system, the signalling information is conveyed
with each speech time-slot which is called the "bit stealing
technique", producing a slight reduction in speech-coding
performance. In the 30-channel system, the signalling information
for all channels is encoded and conveyed in a separate 8-bit
time—slot (TS 16)}. The latter has signalling capacity to provide &4

independent 500 bit/sec. signalling channels.

Spacing of Line Repeater

Since the bit streaming rate of the 30-channel system is higher than
that of the 24-channel system, the maximum allowable transmission
loss of the 30-channel system is smaller than that of the 24-channel
system. Therefore, the spacing of single line repeater section for
the 30-channel system is shorter than that of the Z4-chaanel

system. Consequently, the total number of line repeaters required
for the 30-channel system is slightly bigger than that for the

24-channel system.

Digital Hierarchy

The digital hierarchy of PCM system is shown below.

Number of

i Bit Rate (M bi
Voice Channels it Rate (M bit/s)

Digital
Hierarchy ., oy 30 CH 24 CH 30 cH
1 24 30 1.544 2.048
2 96 120 6.312 8.448
3 4,80 480 32.064 34.768
(672)% (44.736)%
4 14640 1920 97.728 139.264
(4032)% (274.176)%
5 5760 7680 400,352 565.000

*Note: Figures in the USA
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(6) Compatibility
The 30-channel system has the advantage of 64 K bit of data signal
compatibility. On the other hand, the bit stealing method of
signalling in the 24-channel systems destroys code transparency
which may inhibit the development of some modern services such as

mixed data and speech transmission.

6-2 Adoption of 30 CH PCM System
From the viewpoint of telephony, there are no major differences between
the two systems; however, there are various advantages in the 30-channel
system in view of its various flexibilities as mentioned in the previous
paragraph, since it is the later development than the 24-channel system.
Today, most countries except Japan, USA and Canada have adopted the
30-channel system. The wide acceptance of the 30-channel system must
inevitably influence the development of the digital transmission and
switching systems in the future, not only for telephony but for other
services such as data transmission.
After consultations with PERUMTEL, the introduction of the 30-channel PCM
system has been decided for the Jakarta Telephone Network in order to

expedite subsequent line engineering of a junction network.
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PART V JUNCTION CABLE NETWORK PLAN

On the basis of the estimated number of telex and leased circuits
as well as telephone circuits, a plan for the junction cable
network for the years 1987 and 1993 in the Jakarta Telephone
Network has been prepared. The cost study of transmission system
has been made to some extent as a guide to selection of optimum
transmission system between exchanges. At the same time, it has
been so planned that the existing junction cable facilities would
be fully utilized. However, in this plan, the PCM transmission
system has been positively intreoduced, aiming at the improvement of
transmission quality as well as the reduction of additional cable
installation. The number of proposed cable systems by the year
1987 is 20 with 22,200 pairs, and 21 cable systems with 13,800
pairs by the year 1993 after 1987. The total number of PCM
transmission systems for the year 1987 is 457, and 797 for the year
1993.

In the plan for the year 1987, the basic design for all junction
cable networks has been formulated in accordance with the technical
and design objectives obtained Erom PERUMTEL's practices and
determined after the consultation with PERUMTEL. The results of
basic design are presented in three kinds of drawings: Loading
System and PCM System Plan, Junction Cable Route Plan, and MDF
Terminating and Cable Vault Plan. Finally, the amount of main

works has been estimated as a result of this basic design.

Circuit Grouping

On the basis of the number of telephone circuits for the years 1987 and
1993 as estimated in Chapter 5 of PART IV of this report, with the number
of telex and leased eircuits required added thereto, the plan for the
expansion of junction cables in the Jakarta Telephone Network has been
made. In this plan, the optimum transmission system to each destination
has been determined from the cost of transmission system as the function
of distance between exchanges, on the assumption that PCM transmission
system be used for junction network in addition to the cable transmission

system, with full utilization of the existing cables.
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1-1

1-1-1

1-1-2

Number of Junction Circuits

The eircuits related to junction cable are threefold: Telephone, Telex

and Leased circuits.

Telephone

The number of telephone circuits is calculated in Chapter 5 of PART IV
of this report. Circuits which are not related to the junction cable
are rejected; therefore, the number of junction circuits between
exchanges is restricted as shown in Table V-1, 2 for the years 1987 and
1993, respectively. The total telephone circuits in 1987 and 1993
number 37,234 and 49,305, respectively.

Telex

(1) Telex Subscriber Line
The present telex network in Jakarta is shown in Figure V-1.
There are 6 telex local exchanges: 5 are located in 5 telephone
tandem exchanges and 1 is in KTl Telephone Exchange. A telex
subscriber residing in the same area as a subscriber of either of
the above 6 telephone exchanges may be connected via local
subscriber cable to each telex local exchange concerned.
Conversely, a telex subscriber, who is excludedly situated from
the area of a telex exchange, is connected via junction cable to
the corresponding telex exchange. Therefore, the number of these
telex subscribers has been taken into account when determining the
junction cable pairs. Increasing rate of the number of Telex
subscriber is related to telephone demand increase, correlation
factor between Telex subscriber and telephone subscriber is
decided by discussion with PERUMTEL. Telex subscribers for the
years 1987 and 1993 in each telephane exchange area are shown in
Table V-3. The total telex subscribers in 1987 and 1993 number
8,517 and 13,545, respectively.
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Table V-1  Number of Local Junction Circuits as of 1987
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Figure V-1  Jakarta Telex Network in 1980
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Table V-3 Number of Telex Subscribers

Telephone Number of Telex Subscribers
Telex
Exchange Exchange
Area 1987 1993
KT1 KT1 412 532
PLT 184 322
ANC 114 217
KT2 KT2 710 908
CKG 106 348
TGL 60 132
GB1 GB1 1,620 19,80
GB2 1,589 1,796
SM1 450 828
SM2 459 927
PLM 107 218
MER 23 77
SLP 215 402
KED 42 112
cpp CPP 286 490
TPR 260 383
CLC 85 245
KPG 69 185
PGG 100 260
RMG 159 290
KBY KBY 330 458
KAL 126 323
PSM 27 68
JGA 18 48
CPE 105 248
CPA 18 60
KBL 31 63
JT6 JIG 338 526
KLD 48 114
CAW 158 356
PSR 66 178
GAN 70 203
TBT 132 246
Total 8,517 13,545
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(2) Telex Junction Circuit
As shown in Figure V-1, the present telex junction circuits are
connected to the Jakarta Telex Trunk Exchange which is located in
the Gambir I Exchange. The international telex exchange is also
located in these premises., The number of telex junction circuits
in 1987 and 1993 is shown below. The VFT 24 ch carrier system is

applied in the telex junction circuit to economize the number of

cable pairs required,

Destination Number of Telex Junction circuits
From/To GB 1 1987 1997

KT 1 284 430

KT 2 351 556

CPP 384 741

KBY 262 508

JTG 325 650

Total 1608 2885

1-1-3 Leased Circuit
The present number of junction cable pairs related to leased circuits
is approximately 100. The other leased circuits are concerned with
subscriber cable only. The present number of junction cable pairs used
for leased circuits is very small in comparison with that used for
telephone junction circuits.
However, in view of the increasing demand for sophisticated
telecommunication services such as data transmission, the following
margins are to be taken into account for leased circuits are estimated

by discussion with PERUMIEL.

1) 10% of telephone junction circuits is to be of leased circuits for

the junction section between the local exchanges.

2) 20% of telephone junction circuits is te be of leased circuits for

the junction section between the tandem exchanges.
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1-2  Study of Optimum Transmission System
The study of optimum transmission system is made to select the most

economical transmission system for the Jakarta Telephone Network.

1-2-1 Types of Transmission Systems
The types of transmission systems to be adopted in the Jakarta junction

cable network are threefold:

a) HNon-loaded cable system
b) Loaded cable system
¢) PCM 30 ch system

Introduction of optical fiber transmission system was examined;
however, the system is not adopted this time. The reason is that the
time is not ripe yet for the system to operate in the Jakarta Telephone
Network because the system reliability and economic merit cannot

exactly be as much as expected.

1-2-2 Transmission and Signalling Requirements
The transmission loss objectives and loop resistance limits are the
main factors which constrict the allowable line distance of each
transmission system except the PCM system. Table V-4 and Table V-5

show the maximum line distance limited by those two factors.
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Table V-4 Maximum Distance Limited by Transmission Loss Objectives

.. 6.4 dB 4.5 dB
et 5w G RS G (4% w6
Obiectives {SLDD) ban to ban) to Tandem) {Local)
J Tandem) n Local) andem
0.4 NL 3.3 Km 3.7 Km 6.7 Km 2.6 Km 6.7 Km 9.7 Km
0.4 L 4.2 4.7 8.7 2.7 8.2 12.2
0.6 NL 5.1 5.7 10.2 4.0 10.2 14.7
0.6 L 9.4 10.7 19.6 6.2 18.5 27.5
0.8 NL 6.5 7.3 13.1 5.1 13.1 18.8
0.8 L 15.5 17.6 32.3 10.2 30.5 45.2
0.9 NL 7.7 8.6 15.4 5.0 15.4 22.1
0.9 L 20.3 23.0 43.8 13.4 40.0 59.2
PCM In practice, no limit
*Note: NL - Non—-loaded line

L - Loaded 1i

ne

Table V-5 Maximum Distance Limited by D.C. Loop Resistance

Transmission

Systgm*/Loop 700 ohms I?ESCZ??S 16?2ng?s 1?Egc22?8 IB?ngg?s

Resistance
0.4 NL 2.3 Km 5.3 Km 5.3 Km 6.0 Km 6.0 Km
0.4 L 2.2 5.2 5.0 5.9 5.7
0.6 NL 5.3 12.3 12.3 13.8 13.8
0.6 L 5.1 11.8 11.4 13.3 12.9
0.8 NL 9.5 21.9 21.9 24.6 24,6
0.8 L 9.0 20.5 19.38 23.1 22.8
0.9 NL 12.0 27.0 27.0 31.0 31.0
0.9 11.2 25.8 24.8 30.1 28.0
*Note: NL - Non-loaded line

L - Loaded line
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1-2-3 Cost Comparison of Transmission Systems
Transmission system cost is a factor to be considered when selecting
the optimum transmission system. The most economical system can be
found by comparing the initial investment costs of various transmission
systems. The material and construction costs of cable used for this
calculation are based on the unit price list provided by PERUMTEL.
However, the cost of PCM system is calculated on the basis of the
current price in the foreign market.
The total cost of each transmission system, which is a function of

distance between exchanges, is shown below.

Type of Transmission System Cost*per Circuit in US$
0.4 NL 51 x d
0.4 L 64 x d + 20
0.6 NL 74 x d
0.6 L 87 x d + 20
0.8 NL 123 x d
0.8 1, 135 x d + 20
0.9 NL 156 x d
0.9 L 169 x d + 20
PCM 10 x d + 700

*Notes: 20 = Cost of impedance matching transformer

700 = Fixed cost of PCM transmission system per
channel
d = Distance in Km

1-2-4 Optimum Transmission System
Figure V-2 summarizes the cost of each transmission system as a
function of route distance, on the basis of the factors mentioned
above. The cost of PCM transmission system according to distance 1is
low, while the cost of cable transmission system is entirely
proportional to the distance. Take up local high-usage circuit, for
example: the distance of 11 Km is the application boundary between

cable and PCM transmission systems.
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1-3

1-3-1

1-3-2

Junction Cable Network Plan
A plan for junction cable network for the years 1987 and 1993 has been

prepared on condition that the existing junction cable facilities be

fully utiligzed.

Existing Junction Cable Facilities

The existing junction cables are listed in Table V-6. The number of
the existing junction cables is 123. The total number of cable pairs
is 70,300, Out of this total, 38,930 pairs are non-loaded and 31,370
pairs loaded.

The cables, which are under installation or still in design or whose
installation has been postponed, are included in the above figures and
are considered as existing cables in this planning since they are
definitely to be installed according to the installation schedule of
PERUMTEL. Therefore, full utilization of the existing junction cables

can be achieved in this planaing.

Determination of Transmission System

The type of transmission system between exchanges is principally
determined in accordance with the selection criteria for eptimum
transmission system in Paragraph 1-2-4 of this PART V which defines the
most economical transmission system in proportion to the route distance
between exchanges, depending on the transmission loss cobjective of each
circuit category. As for route distance, a shorter route between
exchanges is selected if any alternative route exists; However, in
practice, the transmission system is finally decided by the following

considerations:

1) Existing cables be fully used if a sufficient number of cable pairs
are available even though PCM is economically feasible.

2) Priority be given to PCM for a route where the existing underground
duct system is insufficient, provided that the increase of demand on
that particular route is slow,

3) The accumulated number of circuits in the junction cable section
concerned.

4) PCM and metallic combination circuit be made for the purpose of full

utilization of the existing cables.
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Table V-6 List of Existing Junction Cables (1/5)

. Conductor Date of .
o Jmetion Cle Gble Ment iugeq Dmer Dnalc DS
' (mm) lation
1. GBl-GB2 001 1,200 1,200 - 0.6 * 3.8
2. 002 1,000 1,000 - 0.6 06 - 77 3.8
3. 003 800 - 800 0.6 11 - 78 3.8
4, 004 600 600 - 0.6 05 - 79 4.6
3. 005 300 300 - 0.8 02 - 78 3.8
6. 006 300 100 200 0.5 06 - 79 4.6
Total 4,200 3,200 1,000 - - -
7. GBl-KT1 011 1,200 - 1,200 0.65 Unknown
8. 012 300 200 100 0.9 06 - 78
9. 013 1,200 400 800 0.6 07 - 77 5.7
10. 018 800 800 - 0.8 11 - 78
Total 3,500 1,400 2,100 - - -
11. GBl-KT2 021 600 600 - 0.8 12 - 78
12, 022 1,200 9500 300 0.6 04 - 78
13. 023 1,200 400 800 0.6 10 - 76
14. 024 600 - 600 0.8 10 - 76 4.6
15. 025 600 600 - 0.8 02 - 77
16. 026 300 300 - 0.9 03 - 78
17. 028 800 800 - 0.8 *
Total 5,300 3,600 1,700 - - -
18. GBLl-CPP 031 1,200 1,000 200 0.6 08 -78
19. 032 1,200 400 800 0.6 %
20. 013 400 - 400 0.8 * 6.6
21. 034 600 600 - 0.8 *
22. 035 300 100 200 0.9 08 ~ 78
23. 038 800 800 - 0.8 *
Total 4,500 2,900 1,600 - - -
24. GB1-JTG 051 1,200 400 800 0.6 04 - 78
25. 052 800 800 - 0.8 * 8.6
26. 053 400 - 00 0.8 04 - 77
27. 058 800 800 - 0.8 ¥*
Total 3,200 2,000 1,200 - - -
28. GBl1~KBY 061 1,200 400 800 0.6 07 - 76
29. 062 1,200 400 800 0.6 09 - 76
30. 063 800 800 - 0.8 * 8.1
31. 064 600 - 600 0.8 09 ~ 76
32. 065 600 - 600 1.0 %*
33. 066 300 300 - 0.9 0z - 77
34, 067 300 - 300 0.9 *
a5, 068 800 800 - 0.8 ¥
Total 5,800 2,700 3,100 - - -
*Note: Under installation or design
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Table V-6 List of Existing Junction Cables (2/5)

Junction Cable Cable Non- Conductor Date of .o\ ..o
No. Section No. Pairs Loaded Loaded Diameter InsFal— (Km)
(mm) lation

36. GE1~SM1 071 1,200 400 800 0.6 03 - 77
37. 072 1,000 1,000 - 0.6 06 - 78
38. 073 600 600 - 0.8 02 - 77 5.5
39. 074 600 200 400 0.8 03 - 79
40. 075 300 300 - 0.9 05 - 78

Total 3,700 2,500 1200 - - -
41. GB1-SLP 081 600 600 - 0.8 02 - 77
42. 082 400 - 400 0.8 05 - 76 7.0
43. 083 300 200 100 0.9 03 - 79

Total 1,300 800 500 - - -
4, KT1-KT2 101 1,200 900 300 0.6 07 - 78
45, 102 600 300 300 0.8 0L - 77
46. 103 400 - 400 0.8 o1 - 77 2.4
47. 104 300 100 200 ¢.9 06 - 78

Total 2,500 1,300 1,200 - - -
43. KT1-~ANC 111 400 400 - 0.6 *
49, 112 600 400 200 0.8 10 - 78 7.2
50. 113 300 100 200 0.9 ®

Total 1,300 200 400 - - -
51. ANC~TPR 121 600 400 200 0.8 w 5.9
52. KT1-PLT 131 600 300 300 0.6 08 - 76
53. 132 400 - 400 0.8 P8 - 76 4.5
54, 133 300 100 200 0.8 g9 - 79

Total 1,300 400 900 - - -
55, KT2-CPP 201 800 - 800 0.8 03 - 80
56. 202 600 600 - 0.8 08 - 78 6.8
57. 203 300 200 100 0.9 01 - 78

Total 1,700 800 900 - - -
58. KT2=-CKG 221 300 300 - 0.8 ® 14.9
59. 222 300 - 300 1.0 09 - 78

Total 600 300 300 - - -
60. GPP~TPR 311 600 300 300 0.6 08 - 78
61. 312 600 300 300 0.8 * 10.1
62. 313 300 100 200 0.9 04 - 78

Total 1,500 700 800 - - -
63, CPP-KPG 331 1,200 800 400 0.6 K
64. 332 300 - 300 0.3 * 8.0
65. 333 300 300 - 0.9 *

Total 1,800 1,100 700 - - -

*Note: Under installation or design
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Table V-6 List of Existing Junctiom Cables (3/53)

Conductor

Date of

Junction Cable Cable HNon- . Distance
X . 1-

No Section No. Pairs Loaded Loaded Dlﬁﬁzger i::;in (Km)
66, CPP-RMG 341 300 400 400 0.8 02 - 79
67. 342 300 300 - 0.8 03 - 78 6.9
68. 343 300 100 200 1.0 04 - 80

Total 1,400 800 600 - - -
69. KBY-JTG 501 600 200 400 0.8 07 - 78
70. 502 800 400 400 0.8 11 - 78
71. 503 300 - 300 0.9 ® 12.2
72, 504 300 300 - 0.9 08 - 78

Total 2,000 900 1,100 - - -
73. JTG-KLD 511 400 200 200 0.6 *
74, 512 400 200 200 0.8 * 5.0
75. 513 300 100 200 0.9 03 - 80

Total 1,100 500 600 - - -
76. JTG-CAW 521 800 300 500 0.6 11 - 78
7. 522 800 400 400 0.8 * 0.8
78, 533 300 300 - 0.9 10 - 78

Total 1,900 1,000 900 - - -
79. PSR-CAW 531 200 30 170 1.0 11 - 77 5.7
B0. PSR~JTG 541 400 - 400 0.8 *
81. 542 400 200 200 0.8 10 - 78 11.7
82. 543 300 100 200 0.9 09 - 78

Total 1,100 300 800 - - -
a3. PSR-GAN 551 300 100 200 0.9 12 =77 4.2
84, JTG~GAN 561 200 - 200 0.9 * 15,1
85. JTG~KAL 571 400 200 200 0.8 * 9.3
86, 572 300 200 100 0.9 07 - 78

Total 700 400 300 - - -
87. JTG~TBT 581 1,200 900 300 0.6 11 - 77
88. 582 800 800 - 0.8 04 - 79
9. 583 600 - 600 0.8 05 - 79 4.5
90. 584 300 260 100 6.9 01 - 80

Total 2,900 1,900 1,000 - - -
a1. KBY-~SM1 601 400 400 - 0.6 o1 - 77
92. 602 300 - 300 0.8 ® 3.8

Total 700 400 300 - - -

*Note:

Under installation or design
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Table V-6 List of Existing Junction Cables (4/5)

. Conductor Date of .
No. ;unEFlon C:ble ga?le Lnog-d Loaded Diameter Instal- Distance
aection 0. airs cade () lation (Km)
93. KBY-KAL 611 600 600 - 0.8 02 - 79
94, 612 800 - 800 0.8 03 - 80
95. 613 300 - 300 0.9 10 - 77 7.7
96. 614 300 300 - 0.9 05 - 718
Total 2,000 900 1,100 - - -
97. KAL-PSM 621 800 400 400 0.8 2 -179
98. 622 300 200 100 0.9 9 - 77 4.9
Total 1,100 600 500 - - -
99, CPE-KBY 641 800 400 400 0.8 2 - 79
100. 642 800 - 800 0.9 *
101. 643 300 300 - 0.9 6 ~ 77 7.7
102. 644 300 - 300 0.9 8~ 78
Total 2,200 700 1,500 - - -
103. CPE-CPA 651 300 - 300 0.9 6 - 80
104. 652 300 300 - 0.8 7 -717 9.3
Total 600 300 300 - - -
105. SM2-KBY 681 300 300 - 0.9 e 5.6
106. SM1-SLP 701 400 200 200 0.8 1 -79
107. 702 300 100 200 0.9 12 - 78 6.8
Total 700 300 400 - -
108. SM1-SM2 712 400 400 - 0.6 9 - 78
109. 713 00 100 200 0.8 1-7% 2.5
Total 700 500 200 - - -
110. SM1-~PLM 722 400 100 300 0.8 07 - 79
111. 723 300 300 - 0.9 04 ~ 78 6.5
Total 700 400 300 - - -
112. SLP~CKG 831 300 100 200 0.9 06 - 79
113, 832 400 400 - 0.8 04 - 79 10.1
Total 700 500 200 - - -
114. JTG-KT2 911 800 - 800 0.6 ¥
115. 912 300 200 100 0.8 * 12.5
116. 913 300 - 300 0.9 2 - 79
Total 1,400 200 1,200 - -~ -
*Note: Under installation or design
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Table V-6 List of Existing Junction Cables (5/5)

. Conductor Date of .

No. JuncFlon Cable Ca?le Non~ , ~ded Diameter Instal- Distance

Section No. Pairs Loaded c (Km)

{mm) lation
117. JIG~-CPP 921 600 600 - 0.6 8 - 78
1138, 922 800 400 400 0.8 9 - 78
119. 923 600 - 600 0.8 5 -178 9.3
120. 924 300 100 200 0.9 18 - 78
Total 2,300 1,100 1,200 - - -

121. GBl-gM2 931 800 600 200 0.6 g§-179 7.3
122. GBl~-PIM 941 1,200 900 300 0.6 3-179 10.9
123. KT2-SLP 991 300 300 - 0.9 Unknown 7.1

Grand Total

70,300 38,930 31,370

*Note:

Under installation or design
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1-3-3

The procedure of determining a transmission system is shown in Figure

v-3.

The breakdown of transmission systems by destinations of the

circuits to all destinations appears in ANNEX I "Circuit Grouping'.

Junction Cable Network Plan

The junction cable network plan is shown in Figure V-4.

(L

(2)

Number of Proposed Cables

When planning a new junction installation, it is preferable that
the proposed cable holds capacity to cover the demand for more
than 5 years ahead of the starting time of operation. For the
purpose of an efficient use of an underground duct system, it is
desirable to select the maximum pair size of cable which the size
of duct permits. In this planning, the size of cable pairs is so
selected that it will be most economical in terms of demand in
both 1987 and 1993.

The number of proposed cables for each junction cable section is

shown in Table V-7, which can be summarized as follows:

Year Number of Proposed Number of
Cable Pairs Proposed Cables

1987 22,200 20

1993 13,800 21

Number of PCM System

The number of PCM systems for the year 1987 is 457 systems, and
797 systems for the year 1993, Details of the PCM system network
plan for the year 1987 in the Jakarta Telephone Network are shown
in Figure V-5. The number of major PCM equipment in each

telephone exchange is shown in Table V-8.
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Figure V-3 Determination of Transmission System
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Table V-7 Number of Proposed Junction Cables

Number of Proposed Junction Cable

1987 1993
Conductor Conductor
Section Junction Pairs Diameter Pairs Diameter

No. Section {mm) (mm) Remarks
00 GBl -~ GB2 2,400x1 0.4 600x1 0.6 *1
1,200x4 0.6 1,200x1 0.6 *1

03 GBL - CPP - - 600x1 0.6 *]1
05 GBl - JTG 1,200x1 0.6 800x1 0.6 ®]
07 GBl - SM1 - - 800x1 0.6 *]
08 GBl1 -~ SLP 1,200x1 0.6 800x1 0.6 *1
10 KT1 - KT2 1,800x1 .4 - - *]
11 KT1 - ANC 800x1 0.6 - - *1
13 KTl - PLT 1,200x1 0.6 600x1 0.6 *]1
22 KT2 - CKG - - 600x1 0.6 *®]
23 TGL - CKG 800x1 0.6 - - w32
31 CPFP - TPR 800x1 0.6 - - w1
35 TPR - CLC 1,200x1 0.6 600x1 0.6 ®*2
34 CPP -~ RMG 800x1 0.6 - - *]
32 CPP - PGG 1,200x1 0.6 800x1 0.6 *2
52 JTG - CAW - - 800x1 0.6 *]
56 JTG - GAN - - 400x1 0.6 *1
58 JTG - TBT - - 400x1 0.6 *]
60 KBY - §M1 - - £00x1 0.6 *1
61 KBY - KAL - - 1,000x1 Gg.6 *]
63 PSM - JGA 600x1 0.6 - - *2
66 KBY - KBL - - 800x1 0.6 *2
68 SM2 - KBY - - 400x1 0.6 *1
70 SM1 - SLP - - 400x1 0.6 w]
73 PIM ~ MER 600x1 0.6 - - %32
84 SLP ~ KED 1,000x1 0.6 - - *2
92 JTG — CPP - - 200x1 g.6 *1
93 GB1 — sSM2 1,200x1 0.6 1,200kl 0.6 w1
400x1 0.6 *]1

99 KT2 - SLP 600x1 0.6 - - *]

Total 22,200(20)%3 - 13,800(21)*3 -

#Note: 1. Existiog cable route
2. Proposed cable route
3. Number of cables
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Table V-8 Number of Major PCM Equipment

PCM Multiplexer PCM Office Repeater

No. Exchange
1987 1993 1987 1993
1. KT1 24 53 75 120
2. KT2 28 57 37 81
3. CKG 22 43 43 66
4. ANC 24 51 25 55
5. TGL 9 10 10 11
6. Cal 269 398 398 691
7. SML - 15 - 16
8. SM2 37 66 38 67
9. sLe 26 42 81 121
10. PLM 36 58 54 80
11. KED 10 12 it 13
12. MER 8 10 9 11
13. CPP B4 167 235 414
14, RMG 33 46 34 47
15. TER 54 85 78 140
16. KPG 5 35 6 36
17. CLc 11 18 12 19
18. PGG 14 18 15 19
19, KBY 38 66 91 174
20. KBL - 4 - 5
21. CPA b 15 ) 16
22. CPE 8 12 22 b4
23. PSM 14 29 30 49
24, KAL 10 33 63 120
25, JGA 7 9 8 10
26. J16 87 154 154 285
27, CAW 33 42 34 43
28. PSR 4 10 32 50
29, GAN 13 29 14 31
30. KLD - 7 - 8
Total 914 1,594 1,616 2,842
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2, Design Standard

A description is made here of a design standard for junction cable

network. This standard is based on PERUMIEL's Fundamental Plan 1972,

Outside Plant Installation Design Principles and Engineering Instructions,

PART IV '"TECHNICAL OBJECTIVES" of this report, and the result of full
discussions between PERUMTEL and JTP '79.

2-1 Underground Duct System

2-1-1 Route Selection

The underground duct route must be selected on the basis of field

survey results, city planning data and other relevant information. In

addition, all technical implications in the construction and

maintenance aspects must also be taken into full consideration.

In case the provision of new underground duct facilities is necessary,

the appropriate route selection should be made in due consideration of

the following:

1)
2)

3)
4)

5)

6)

Roads with the shortest distance for the underground route.

Roads which will not be disused or discontinued as a result of city
planning, etc.

Roads not crossed by rivers, bridges, railways and so on.

Roads with few buried facilities and where underground plant
construction work can be easily carried out.

Roads which are wide and do not cause serious obstruction to the
traffic during construction work.

Unpaved roads.

2-1-2 HNumber of Ducts

(1

Number of Ducts

The number of ducts is determined by the required number of
cables. The required number of junction and trunk cables should
meet the requirements given in the long term plan. In addition,
the appropriate number of subseriber cables should be taken into
account in the case of duct routes where subscriber cables are
also present.

Therefore, the number of ducts is calculated by multiplying the
total required number of cables by the demand variation factor of

1.5 and raising fractions to the unit.
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(2)

(3)

2-1-3 Type
(1)

(2)

(3)

Spare Ducts

Spare ducts are to be provided as specified below, in accordance

with the number of ducts:

Number of Ducts Spare Ducts
1-15 1
16 - 30 2
31 - 45 3
46 or more 4

Ducts in Entrance Section

The minimum number of ducts entering into the exchange is 48. The
number of ducts in excess of this minimum limit is to be
determined by case-~by-case computation. The said minimum number
of ducts in the entrance section does not apply to the mobile

exchange.

of Duct

Type of Duct

The duct consists principally of a pipe made of "Polyvinyl
Chloride (PVC)}". However, the steel pipe is also used in case of

shallow burying.

Duct Size

Diameter of duct is either 50 mm or 100 mm.

Span Length between Manholes
The span length between manholes is to be so determined that it
will best suit the cable branching, cabinet location, road shape,

etc. Maximum length is as follows:

Shape of Span Maximum Length (m)
Straight 200
Curved 100
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2-1-4 Duct Arrangement

2-1-5

2-1-6

The standard duct arrangement will be as shown in Figure VI-1 of PART

VI of this report in accordance with the number of ducts required.

Duct Location
If the sidewalk and the roadway are clearly distinguishable, the duct
must occupy the sidewalk, while in the case of a road without sidewalk

the duct should be installed on the edge of either side of the roadway.

Manhole

A manhole is constructed at a place where the following activities have

to be carried out:

Cable jointing, cable branching, accommodation of PCM line repeater
housing and leoading coil, and installation and maintenance work. A

manhole must be large enough to accommodate the following:

a) Required number of ducts
b) One or two workmen

¢} Splicing cases

d) Loading coils

e) PCM or other repeater housings

Manhole types and their dimensions are shown in Table VI-1l and Figures
VI-2 and 3 of PART VI of this report. A manhole where the repeater
housings and loading coils are located requires a spacing of 100 cm
between its base and lowest bearer. If the existing manhole cannot
accommodate PCM line repeater housing and loading coil, an appropriate
manhole must be constructed at a place adjacent to the existing
manhole. For the manholes where the duct route alse serves for
subseriber cable distribution, appropriate coordination to the
subscriber cable network plan should be made for determining the type

of manhole.
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2-2 Cable Specifications

2-2-1 Type of Cable
The type of proposed junction cable is the jelly~-filled, polyethylene
insulated and sheathed, and unit quad type cable, in principle. This
type of cable is accommodated in the underground duct system. The
proposed cable for the PCM transmission system is preferred to be of
the screened core, jelly-filled, and polyethylene insulated and
sheathed type, because it enables the full use of cable pairs for PCM

application with a smaller number of line repeaters.

At the following places the direct buried cable with steel tape

armouring is employed:

1) Where the change of cable route may be required in the future as a

result of road and/or river improvement.

2) WYhere the underground duct system is not proper because of the

pending road planning.

2-2-2 Number of Cable Pairs

The number of cable pairs for the proposed junction cables is shown

below:
Conductor Number of
Diameter (mm) Cable Pairs
300, 400, 600
0.4 800, 1000, 1200

1600, 1800, 2400

0.6 300, 400, 600
800, 1000, 1200
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2-2-3 Electrical Characteristics of Cables

The electrical characteristies of cables in terms of direct current
loop resistance and line attenuation at 800 Hz classified by conductor

diameters are shown below:

Conductor Loop Line Attenuation at 800 Hz
Diameter Resistance (dB/Km)
(mm) (chm/¥m) Non-~loaded Loaded
0.4 300 1.69 1.26
0.6 130 1.11 0.56
0.8 73 0.87 0.34
0.9 58 0.74 0.26
1.0 46 0.66 0.21

A detailed calculation of cable attenuation appears in Paragraph 4-1 of
PART IV of this report. 1In case of a loaded cable, loop resistance of
7 ohms per loading coil must additionally be taken into account,

depending on the number of coils.

2-3 Impedance Matching

2-3-1 Combination of Cables
The following order of line connections has to be taken into account
for the purpose of smoother matching, when different junction cable

sections are connected in tandem:

1) To combine the same conductor diameters all the way through, if

possible,

Example: 0.4 + 0.4 + 0.4
0.6 + 0.6 + 0.6

2} To combine the same type of cable systems all the way through, if

possible,

Example: 0.6{loaded) + 0.4(loaded} + 0.6(loaded)
0.6(non-loaded) + 0.6{non~loaded) + 0.4(non-lcaded)

3) The "(loaded) + (non-loaded) + (loaded)" configuration should be

avoided in order to minimize the reflection points.
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2-3~2

Application of Impedance Matching Transformer

The characteristic of impedance differs from one cable to another. The
difference of impedance between non-loaded and loaded lines is
sometimes not negligible when they are counected in tandem without the
use of impedance matching transformer. In order to obtain better
return loss performance and reduce the effect of talker echo, the

impedance matching transformer should be applied as specified below:

1) For the circwit of local connection the impedance matching
transformer is not applied at the junction point. Therefore, the
additional leoss caused by impedance mismatching, which may be in
the value of 0.5 dB at each reflection point, must be taken into

account.

2} For the circuits which form a part of inter-local comnnection, the
impedance matching transformer should be applied at the junction

point between non-loaded and loaded lines.

3) For any loaded circuits which are extended to a PCM or other
carrier system in the local junction network, the impedance

matching transformer should be applied at the termination point.

2-4 Loading Design

2-4-1

2-4=2

Type of Loading System

The type of loading system adopted in Indonesia is featured as follows:

1) Inductance of leading coil 80 mH
2) Nominal loading spacing (So) 1500 m

Loading Spacing

The following rules are applicable to the loading spacing design:

1) Spacing design of each junction cable section should be made

independently.
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2-4-3

2)

3)

4)

5)

Loading system should not be used for the junction cable section of

short distance (approximately 3 Km or less) because of small merit,

The layout of loading spacing should begin from the ends of both

exchanges with the exception of the following cases:

a)

b)

In a junction cable section where all circuits in the cable are
terminated in the exchange. (No tramsit circuit in terms of
both traffic and cable routes.)

In a junction cable section where the precise location of the

proposed exchange is unknown.

In the above two cases, the layout of loading spacing should begin

only from the other side of an exchange which is already in

existence.

The length of junction cable in the loading spacing is defined as

the length from MDF of one exchange to that of the other exchange.

The length for the calculation of spacing is the length of the

duct, while in the cable vault section the length of the cable

sheath is used for calculation.

Deviation of Loading Spacing

The main factors to be considered in laying out a loading system are

maximum deviations respectively from the nominal and average spacings,

and end section terminals to obtain better return loss performance.

The maximum deviations of spacing are defined as follows:

(1) Deviation of average spacing (S) from nominal spacing (So)

So - §

3= -

x 100 5

&4

1A
1+

So

where

L §i
i=1
n n

S1 + 32 + e + Sn
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2-b-ts

2-4-5

2~4~6

(2) Deviation of average spacing (8) from individual spacing {Si)

S - 8i

x 100 5

e

tnl
1A
P+

(3) Deviation of average half spacing (S/2) from individual half
spacing (81/2)

S/2 - 8i/2

— x 100 < +5%
5

Compensation of Loading Spacing

Loading coil cannot always be laid out at the desired points due to
physical construction problems. Build-out capacitor (BOC) is used for
the purpose of compensation in order to obtain the electrical
equivalent of nominal length.

It is desirable to place build-out éapécitor at the middle of the

deficient section in order tec obtain higher return less.

Balancing Joint

Balancing joint is required to reduce crosstalk between pairs within a
quad, The main factor to cause crosstalk is the non-uniformity of
cable structure and material. At the present time of planning, the
balancing joint is required for loaded pairs only and at the middle of

each loading section,

Cable Unit Assigoment for Loaded Pair

In principle, the loaded lines will be allocated from the inner unit of
cable in order to use the outer unit for PCM circuit. In other words,
the priority in cable unit assignment will be given to PCM circuits

and/or other carrier systems when they coexist in the same cable.
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2-5-1

2-5-2

PCM Line Engineering

Primary order PCM transmission system can be applied by any type of
symmetrical pair cable. In determining the repeater spacing, it must be
assured that a given error rate is not exceeded, The possible maximum
spacing on a given cable depends on the transmission attenuation and
crosstalk of the cable, on the gain of the line repeater and on the
number of PCM systems to be employed in the cable at the end of the
planning period. However, in order to facilitate installation, the
spacings of line repeaters are usually made shorter than the possible

maximum length.

Error Performance
In the case of PCM transmission, a parameter which may be used as a

measure of line repeater performance is the bit error rate (BER).

An error rate of 1 x 10"6 is considered as tolerable for high quality

PCM telephone transmission.

PCM Pair Assignment

The PCM pair assignment for cable is closely related to the PCM
repeater spacing design in terms of characteristies of near-end
crosstalk of the cable concerned.

The type of cable used in Indonesia is polyethylene insulated and
sheathed unit quad type telephone cable. Each 10 basic units of cables
having 400 - 1,200 pairs are stranded to form main units of 100 pairs
and these main units are stranded again in layers to the core.

"Go" and '"Return" pairs for PCM transmission systems are assumed to be
allocated in the mutually different main units. PCM pairs are assumed
to be contained only in the three basic units of the 100-pair main
unit. The three basic units are allocated in the center of the cable
layer, so that the outer cable layer consisting of 7 basic units makes
an effective shielding layer.

Pair assignment is illustrated in Figure V-6 and unit assignment is
shown in Figure V-7.

In case where PCM is applied to 300 pairs cable, PCM is assumed to be
applied only to the two main units of 50 pairs. Pair assignment is

shown in Figure V-8.
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50 Pair Unit

300 Pairs

Legend

2 : Unit for PCM “Go" Pair
4 : Unit for PCM “Return® Pair
1,3,5,6 : Shielding Unit

Figure V-8 PCM Pair Assignment for 300 Pair Cable
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2-5-3

When PCM is applied to the existing cables, care must be exercised for

the following:

1) If the cable pairs to be assigned for PCM operation are
inductively loaded, the loading coils must be removed from such
pairs.

2} Oun junction cables, or on subscriber cables converted for PCM
application, the cables should be thoroughly inspected for bridged
taps. These must be removed, as they present large impedance

irregularities at carrier frequency.

Line Repeater Spacing Determined by AGC Operation Range

(1) Maximum Line Repeater Spacing (d MAX)
The cable loss of a regenerator section is restricted by the
preamplifier gain of the regenerative repeater. The value of 40
dB at a frequency of 1024 KHz is assumed to be the maximum
allowable cable loss of a regenerator section. Maximum repeater

spacing (d MAX) is determined by the following formula:

G
d MAX < 5% a0) (T + 337 o

where:
d MAX = Maximum line repeater spacing in Km
G = Maximum gain of regenerator in dB

o = Temperature coefficient of cable attenuation (2 x 10"3

per °C)

Cable temperature variation range from 20°c (10°C in

At
Jakarta)
Lo = Mean value of cable attenuation in dB per Km at 1024 KHz
and at 20°C
§ = Standard deviation of Lo, including manufacturing

deviation and cable map error (0.03)

Consequently, d MAX is calculated as follows:
Lo x d MAX = 40/(1+0.002x10)(1+3x0.03) = 35.98 dB
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Attenuation of cable at 1024 KHz (Lo) by conductor diameter is

shown below:

Conductor Diameter (mm) Attenuation (dB/Km)
0.4 29,12
0.6 20.74
0.8 17.18
0.9 15.88
1.0 14.05

Therefore, the maximum repeater spacing by AGC operation range (d

MAX) for each conductor diameter of cable is as follows:

Conductor Diameter (mm) d MAX (Km)
0.4 1.24
0.6 1.73
0.8 2.09
0.9 2.27
1.0 2.56

(2) Repeater Spacing for Terminal Regeneration Section (d END)
The distance between a PCM terminal or office repeater and the
nearest line repeater in the receiving direction of transmission
should be made shorter than that of the nominal section, to reduce
the effect of impulsive noise from the exchange. To obtain the
given error rate for this section, an electrical length of 20 dB
is assumed. Repeater spacing adjacent to exchange (d END) is

determined by the following formula:

20

dEND S o %A (1538 1o

Therefore, d END is calculated as follows:

20/(1 + 0.002 x 10){1 + 3 x 0.0%)
18.0 dB

Lo ¥ d END

[
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d END for each conductor diameter of cable is shown below:

Conductor Diameter (mm) d END (Km)
0.4 0.62
0.6 0.87
0.8 1.05
¢.9 1.13
1.0 1.28

2-5-4 Line Repeater Spacing Restricted by Near-End Crosstalk (NEXT)
The maximum repeater spacing restricted by near-end crosstalk is

expressed by the following formula:

(Mn + 1.2) - 2.330- (1 + o x At)(1 + 36)Lo x d - (10log n + 2.5} > 8(¢€)

where:

Mo = Mean near-end crosstalk in dB at half the bit rate (1024 kHz
- 30 CH sys)

¢ = Standard deviation of Mn (2.9 dB)
. 8(€) = Signal-to-noise ratio causing regenerator to ensure bit error
rate objective of 1 x 10“9
= Ultimate number of PCM systems

o =  Temperature coefficient of cable attenuation {2 x 10"3 per

%)

At = Cable temperature variation range from 20°¢

Lo = Mean value of cable attenuation in dB per Km at 1024 kHz and
20%¢ -
) = Standard deviation of Lo, including manufacturing deviation

and cable map error (0.03)

Assuming that S(€) is 30 dB, the restriction by NEXT effect in single

cable operation is then expressed as follows:

Mn - 10 log n - 38.057
1.118

Lo x d =
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The value of Mn varies, depending upon PCM pair assignments. Mn of
polyethylene insulated cable at 1024 KHz for various pair assignments

are shown below:

Pair Assignment Mn (dB)
a} Non-adjacent unit 98
b)  Adjacent unit o1
¢) Non-adjacent layer 73
d)  Adjacent layer 62
e} In the same layer 56

The relations between maximum repeater spacing and number of PCM
transmission systems restricted by NEXT are shown in Figure V-9. Table
V-9 shows a PCHM line repeater spacing in Km by conductor diameter in
accordance with the number of PCM systems to be employed, on condition

that mean near—end crosstalk is 90 dB.

2-5-5 Pouwer Feeding
Line repeaters are powered by a direct current through the phantom
circuit of two pairs used for PCM transmission.
The maximum permissible power feeding distance is given by the

following formula:

d < E-nxV
= (1 + agxAt) Rx I
where;
d = Power feeding distance (Km)
E = Power supply voltage (v)
I = Feeding current (A)
V = Drop voltage per line repeater (V)
n = Number of line repeaters
R = Resistance of phantom loop (ohm/Km)
0 = Temperature coefficient (ohm/°C)

At = Variation of temperature (°c)
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Table V-9 PCM Repeater spacing Restricted by Near-End
Crosstalk Effect with Adjacent Unit Assignment

Number of Lo xd d NEXT in Km
PCM Systems (B x Km) 5, 0n 06mm  0.8mm  0.9mm 1.0 mm
1 - 36 32,72 1.12 1.58 1.90 2.06 2.33
37 - 72 30.01 1.03 1.45 1.75 1.89 2.14
73 ~ 108 28.43 0.93 1.37 1.65 1.79 2.02
109 - 144 27.31 0.94 1.32 1.59 1.72 1.94
145 - 180 26.43 0.91 1.27 1.54 1.66 1.88
181 - 216 25.72 0.88 1.24 1.50 1.62 1.83
217 - 252 25.12 0.86 1.21 1.46 1.58 1.79
253 - 288 24,60 0.84 1.19 1.43 1.55 1.75
289 - 324 24,14 0.83 1.16 1.41 1.52 1.72
325 - 360 23.73 0.81 1.14 1.38 1.49 1.69
Mote: The following values are assumed for the caleculation:

1)
2)
3)
4)

Mo
5(e)
o
At

90 dB
30 dB
2.9 dB
10°¢

]
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2-5-6 Provision of PCM Spare System

2-5-7

In order to minimize non-functioning time in the case of line repeater
fault, a hot reserve PCM repeatered line should be installed for every
route. For each route, it is sufficient to provide a single reserve

line independent of the number of PCM systems in service. The concept

of a PCM spare link is shown in Figure V-10.

Number of Cable Pairs for PCM System

Number of cable pairs for one PCM system is 2 pairs: 1 pair for "Go"
direction and 1 pair for "Return" direction. 1In addition, the pairs
for supervisory, ordering and alarm sending are necessary. Therefore,

the number of cable pairs (N) for PCM system will be as follows:
N=2n+3+a
where:

n = number of PCM systems

o = miscellaneous pairs as required

2-6 PCM Inside Plant Engineering

Following are some remarks on inside plant design for the introducion of

2-6~1

PCM system:

Signalling Conversion

Signalling conversion is necessary between switching and PCM
multiplexer equipments when a conventional channel associated
signalling is used. Equipments for signalling conversion are usually
prepared in conjunction with a PCM multiplexer equipment. The type of
signalling converter may differ depending upon the line signallings to
be used. Sequences of line signallings depending upon the connections
between the various types of switching systems in the Jakarta Telephone

Network are shown in Table IV-3, 4, 5 and 6 in PART IV of this report.
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2-6-2 Wiring of PCM Equipments

2-6-3

2-6-4

The general wiring configuration of PCM equipments at terminal and
intermediate exchanges appears in Figure V-11.

Except at the exchange without a through system, it is convenient to
place the digital distribution frame (DDF) between office repeater and

multiplexer for the purpose of easier maincenance and operation.

Location of PCM Equipments

It is preferable to install PCM equipments at a place near the MDF and
free from dirt and dust. Most of the telephone exchanges in Jakarta
have a room for a transmission system near the MDF. 1In the exchanges
where this particular space is not available, PCM equipments should be
placed in a switching room. Tt is also preferable to have the space
for the PCM equipments large enough to cover the required ultimate

number of PCM systems.

Power Supply to PCM Equipments

The input power to PCM equipments may be derived from a power plant of
the existing switching system which is either DC -48V or DC -60V.
However, caution must be taken with respect to the capacity of the
existing power equipment in order that a considerable increase in power
consumption as a result of the installation of PCM equipments will not

disturb the power supply for the switching system.
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(1) Terminal Exchange

MDF DDF MDF
nE 1 [
F -~ H
B0 Junction MUX la] 8C
B Cable
Office
Repeater
Multiplex Equipment A
{(2W Interface) To Switching
System
- MUX
sc
T Multiplex Equipment o
(4W Interface)
(2) Intermediate Exchange

MDF DDF MDF

ﬁoJunction To Junction
Cable Cable
Office Office
Repeater Repeater
Legend

MUX : PCM Multiplexer

H : Hybrid Ceil

8C : Signalling Converter

DDF : Digital Distribution Frame

Figure V-11 Typical Wiring Arrangement of PCM System
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3. Basic Design

The basic design of the junction cable for the year 1987 in the Jakarta

Telephone Network is carried out om the basis of the Junction Cable

Network Plan in Chapter 1 of PART V of this report.

The technical criteria of basic design are followed in the Design Standard
in Chapter 2 of this PART V.

Even though the plant records of the existing junction cable were known to

be highly reliable, a field survey was conducted for some junction routes

to confirm those records., A field survey for the proposed cable route was

also made.

Furthermore, the design policy of PERUMTEL has been conscientiously

observed as a guideline for the plan following the engineering discussions

with PERUMIEL.

3-1 Design Policy
3-1-1 Selection of Cable Route

(1) Route for Existing Exchange

The existing underground duct systems are fully utilized for

installing additional cables, provided a sufficient number of such

cable ducts are vacant.

On the other hand, if the existing duet systems cannot accommodate

any additional cable installation, either of the following

alternatives has to be considered: to increase the number of cable

ducts on the existing duct route, or to construct another duct

route.

The choice between these two alternatives depends on the following

factors:

a) Regulations of the municipality

b) Technical constraints

¢) Trend of demand increase

d) Promotion of juncton route diversity
e} Long~term cable route plan

1) In the following cases, the increase of ducts in the existing

manhole wmay be economically feasible:

a)
b)

The number of proposed cables is comparatively small.
Modification of the existing manhole is not necessary in

connection with the duct increase.
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2) The provision of a new junction cable route is more
advantageous in the following cases as well as in the reverse

to the abovementioned cases:

a) Location of a manhole along the junction route can be so
designed as to obtain the ideal spacing for PCM line
repeater and loading.

b) Ample dimensions of manhole to accommodate PCM line
repeater and loading coil.

¢} Reliable network can be achieved in terms of transmission
route diversity.

d) Redundancy of unexpected demand.

The final choice between the two alternatives mentioned above has
been made for each junction cable section concerned after the
field survey in coordination with the subscriber cable expansion

plan.

(2) Route for Proposed Exchange
The new junction cable route for proposed exchanges has been
established after the comparative study of several alternative
routes. Especially the existing duct route availability and the
physical reference for construction have been investigated during

the field survey.

3~1-2 Loading Design
The basic desipgn of loading spacing for the junction cable network plan
determined in Paragraph 1-3 of this PART V has been made, based on the
design standard "Loading Design" in Paragraph 2-4 of this PART V. The

following assumptions underlie the basic design of loading spacing:

1) In case the addition of a leoading coil is required to the existing
loaded cable, the proposed loading points are determined to
coincide with the existing loading points, even if the deviation of
loading coil spacing exceeds the limited value.

In this case, the deficient loading sections have been compensated

by use of build-out capacitor (BOC).
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3-1-3

2)

3)

The necessity of a balancing joint for the junction cable is mostly
dependent on the quality of cable. However, in case the well
balanced cable is introduced in the future, such a joint will not
be required. The balancing joint has been conceived in this
planning due to the absence of details concerning the guality of

proposed cables,

In case the existing loaded units have to be de-loaded to assign
PCM circuits to them, the free loading coils have been connected to

other vacant units,

PCM Design

The basic design of PCM unit assignment and line repeater spacing for

the number of PCM systems determined in Paragraph 1-3 of this PART V

has been made, based on the design standard "PCM Line Engineering" in

Paragraph 2-5 of this PART V. The following assumptions underlie the

basic design of PCM line repeater spacing:

1)

2)

3)

4)

Maximum number of PCM line repeaters to be contained in one PCM

repeater housing be 36.

Ultimate number of PCM systems in each corresponding cable be the

multiple of 36, nearest to the figure in 1993 estimated by JTP '79.

Electrical characteristics of the proposed cable be the same as
those of the existing cable. {This i1s because the type of the

proposed cable is unkonwn.)

Investigation of several existing manholes has been carried out.
Change of repeater spacing may be necessary at the time of the
detailed design because of the impractical installation of line
repeater housing discovered during the thorough field survey of

manholes.
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3-2 OQutline of Basic Design

The basic design covers the entire junction cable network in Jakarta,

including the junction cables for the proposed exchanges. The following
three kinds of design drawings are used in the basic design:

a2} Loading and PCM system plan

b} Junction cable route plan

¢} MDF terminating and cable vault plan

These drawings are presented in the attached Annex II “Junction Cable

Network Basic Design."

Figure V-12 shows the junction cable network in Jakarta.

3-2-1

3-2-2

Proposed Cable

20 expansion cables are proposed in this planning. In particular, the
proposed cables between Gambir I and Gambir II Exchanges, estimated to
be five in number, will result in the expansion of a new underground
duct route to overcome the shortage of the existing vacant ducts.
Also, a new duct route between Gambir I and Semanggi II Exchanges has
been established for the same reason as above.

The other existing duct plants are expected to provide sufficient
vacant ducts for the installation of proposed cables under the present
copdition or after the minor-scale civil construction.

The proposed junction cable (J-105) between Kota I and Kota II
Exchanges 1s partially occupied by the existing cable which is a free
cable and has no possibility to be used as a subscriber cable in the

-—

future.

PCM Application

The basic design of PCM line repeater spacing for the introduction of

457 PCM systems, the target figure for 1987, has been completed.

Details of this design appear in the drawing of ANNEX II, "Loading and

PCM System Plan," which can be summarized as follows:

1) Nunber of junetion cables, to which PCM transmission system is
applied, is 30, i.e., 18 existing and 12 proposed, cables.

2) Number of PCM line repeater housings is 230.

3) Number of PCM line repeater units is 4,769.
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3-3 Amount of Main Works
A calculation has been made for the amount of main works required for the

basic design of junction cable network.

3-3~1 Cable Work
(1) cCable
1) The amount of proposed cables between the existing exchanges

is as follows:

Conductor Number of Number Cable

Diameter Cable of Length
(mm) Pairs Cables (m)
0.4 2,400 1 3,452.0
0.4 1,800 1 2,373.0
0.6 1,200 8 42,020.9
0.6 800 3 24,110.0
0.6 600 1 7,049.0

Total - 14 79,004.9

The breakdown of cables by junction cable section is listed in
Table V-10.

2) Amount of proposed cables between the existing and proposed

exchanges is as follows:

Conductor Number of Number Cable

Diameter Cable of Length
(mm) Pairs Cables {m)
0.6 1,200 2 12,587.0
0.6 1,000 1 6,784.0
0.6 800 1 5,796.0
0.6 600 2 11,168.0

Total . - ) 36,335.0

The breakdown of cables by junction cable section is listed in

Table V-11.

- 259 -



Tavle V-10 Amount of Proposed Cables between Existing Ekchanges

Conductor Cable
Junction Cable Cable Diameter Length
No. Section No. Pair (mm) (m)

1. GBl - GB2 o7 2,400 0.4 3,452.0
2. ditto oco8 1,200 0.6 3,452.0
3. ditto 009 1,200 0.6 3,452.0
4. ditto QoA 1,200 0.6 3,452.0
5. ditto 00B 1,200 0.6 3,452.0
GE1l - JTG 054 1,200 0.6 9,053.0

7. GBl - SLP 084 1,200 0.6 6,973.0
8. KTl - KT2 105 1,800 0.4 2,373.0
g. KT1 - ANC 114 800 0.6 7,150.0
10. KTl - PLT 134 1,200 0.6 4,645.9
11. CPP - TPR 314 800 0.6 10,064.0
12. CPP - RMG 344 800 0.6 6,896.0
13. GBl - SM2 932 1,200 0.6 7,741.0
14. KT2 - SLP 892 600 0.6 7,049.0
Total - 16,800 - 79,004.9

Table V-11 Amount of Proposed Cables between Existing and Proposed Exchanges

Conductor

Junction Cable Cable Diameter Cable

No. Section No. Pair {mm} Length
1. CKG - TGL 231 800 0.6 5,796.0
2. CPP - PGG 321 1,200 0.6 7,105.0
3. TPR - CLC 351 1,200 0.6 5,482.0
4, PSM - JGA 631 600 0.6 7,930.0
5. PLM - MER 731 600 0.6 3,238.0
6. SLP ~ KED 841 1,000 0.6 6,784.0
Total - 5,400 - 36,335.0
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(2)

3-3-2

Loading Pair

1)

2)

PCM Work

Number of loading pairs between the existing exchanges is

2,100 pairs. The breakdown of loading pairs by junction cable

section is listed in Table V-12,

Number of loading pairs between the existing and proposed

exchanges is 800 pairs. The breakdown of loading pairs by

junction cable section is listed in Table V-13.

The amount of PCM work is divided into two categories:

PCM systems between the existing exchanges, and those between the

existing and proposed exchanges.

The breakdown of PCM multiplexers and

office repeaters is listed in Table V=14, and the breakdown of PCM line

equipments is listed in Table V-15.

They are summarized as follows:

Description

a)
b)
c)
d)

*Note:

PCM Multiplexer
PCM Office Repeater
PCM Line Repeater Housing

PCM Line Repeater Unit

Quantity
{1)*1 (2)*2
642 272
1,068 548
163 57
3,169 1,600

1. PCM systems between the existing exchanges

Total
914

1,616
220

4,769

2. PCM systems between the existing and proposed exchanges
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Table V-14 Amount of PCM Equipments

PCM Multiplexer PCM QOffice Repeater
No.  Exchange (10 (™2 torar (1! (% Total
1. KTl 23 1 24 74 1 75
2, KT2 17 11 28 24 13 37
3. CKG iz 10 22 14 29 43
4. ANC 24 0 24 25 0 25
5. TGL 0 9 9 0 10 10
6. GBl 195 T4 269 288 110 398
7. SM2 36 1 37 37 1 38
8. SLP 19 7 26 33 48 81
9. PLM 23 8 3é 29 25 %4
10. KED 0 10 10 0 11 11
11. MER 0 8 8 0 9 9
12. CPP 47 37 B4 132 103 235 )
13. RMG 32 1 33 33 1 34
14, TPR 36 18 54 37 41 78
15. KPG 0 5 5 0 6 6
16, CLC 0 11 11 0 12 12
17. BGG 0 14 14 0 15 15
18. KBY 25 13 38 62 29 91
19. CPA 6 0 6 7 0 7
20. CPE 7 1 8 21 1 22
21. PSM 5 9 14 6 24 30
22. KAL 10 - 10 31 32 63
23. JGA 0 7 7 0 8 B
24. JTG 70 17 87 135 19 154
25, CAW 33 0 33 34 0 34
26, PSR 4 0 4 32 0 32
27. GAN 13 0 13 14 0 14
Total 642 272 914 1,068 548 1,616

(321)*3 (136)*3 (457)%3
#Note: 1 PCM systems between the existing exchanges

2 PCM systems between the existing and proposed exchanges

3 WNumber of PCM systems
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3-3-3 Underground Duct System Work

(1) Manhole

*Note:

1.

Quantity

Manhole Type (1)*1 (2)*2 Total
5-1 - 92 92
S~1R - 17 17
5-2 28 1 29
5~2R 6 - 6
5-~3 20 2 22
S-3R 4 2 6
5~4 3 - 3
S-~4R 1 - 1
T-~1 1 6 7
T~2 2 - 2
Total 65 120 185

Between the existing exchanges: The number of existing
manholes, where PCM repeater housing or leading coil will
be accommodated, is 98. 1In case the accommodation is
impossible, the expansion of the existing manhole or the
construction of the S-1 type manhole at the place-adjacent

to the existing manhole will be required.

Between the existing and proposed exchanges: The number .
of existing manholes, where PCM repeater housing or
loading coil will be accomodated, is 7 in relation to the
provision of new cable route. In case the accommodation
is impossible, the expansion of the existing manhole or
the construction of the S-1 type manhole at the place

adjacent to the existing manhole will be requi}ed.
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(2) Duct

Length (m)
Number of Ducts (1)*1 (2)%2 Total
4 - 7,778.0 7,778.0
) - 6,090.0 6,090.0
8 1,081.9 1,770.0 2,851.9
10 1,022.8 840.0 1,862.8
16 589.0 - 589.0
20 4,126.5 - 4,126.5
24 70.0 550.0 620.0
28 3,370.0 - 3,370.0
30 350.0 -~ 350.0
48 - 170.0 170.0
Total 10,610.2 17,198.0 27,808.2

*Note: 1 Between the existing exchanges

2 Between the existing and proposed exchanges
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PART VI SUBSCRIBER CABLE NETWORK PLAN

Telephone demand in the city of Jakarta is considered to increase
further in the future. To cater for such demand increase, the
subscriber cable network expansion is necessary. 1In this Part, the
design standard which establishes the subscriber cable basic design
and the outline of the expansion works for the 5 local exchanges are
presented.

The basic design of 5 exchanges was formulated for Kota I, Kota II,

Pluit, Gambir I and Jatinegara T Exchanges at the request of PERUMTEL.

1. Design Standard
The design standard set forth herein is for the basic design of subscriber
cable network. This standard is based on PERUMTEL's Fundamental Plan
1972, Qutside Plant Installation Design Principles and Engineering
Instructions, and the result of full discussions between PERUMTEL and

JTP 179,

1-1 Structure of Subscriber Cable Network
The structure of subscriber cable network is twofold. One is the cabinet
system. The other is the direct service system. The cabinet system is

adopted in principle.

I-1-1 Cabinet System
The cabinet system uses cross—connecting cabinets on the cable line and
makes jumper connection of primary and secondary cables in the
cabinet. The main advantage of this flexible network is that the
primary cable pairs are saved and the secrion of the network can be

developed independently.

1-1-2 Direct Service System
The primary cable pairs are extended rigidly from the MDF to the DP.

This system is applied in the area nearest to the exchange and in the

building area.
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1-2 Cabinet Area
The cabinet area is a unit area to control the telephone demand and
facilities for effective use and to realize suitable expansion of the
telephone facilities, To achieve this purpose efficiently, the area must
be defined on a long term basis. The cabinet area thus determined
should, through the administration of design, construction and

maintenance, contribute to the effective utilization of the system.

1-2-1 Determination of Cabinet Area
Firstly, the exchange area is divided into provisional cabinet areas,
using rivers, railways, highways, etc., as boundaries. Subsequently,
in consideration of the existing outside plant and roads,
administrative blocks and terms of location, the cabinet areas are
established in the final form in which the sum of demand estimates
15-20 years from now will be 600 or 300.
If the establishment of cabinet areas is impossible because the town
planning, road planning, etc., for the future are still pending, the
cabinet areas are to be established in the futwre. In this case, the
temporary distribution areas are used. The size of temporary

distribution areas should be such as will suit the local geography.

1-2-2 ‘Location of Cabinet
One cabinet is used in each cabinet area. The cabinet is to be located
on the exchange side in the cabinet area. The cabinet location is
required te be near the manhole or handhole. Furthermore, the cabinet
location must be the place where the secondary cable pairs can be
economically distributed and where the cabinet relocation in the future

will not be required.

1-2-3 Type of Cabinet
(1) Cabinet Capacity

The cabinet capacity comprises the following two categories:
1) 1,600 pairs

The cabinet of 1,600 pairs capacity is used when the tctal

demand estimate 13-20 years later is 600.
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(2)

2)

800 pairs
The cabinet of 800 pairs capacity is used when the total

demand estimate 15-20 years later is 300.

Terminal Block and Stub Cable of Cabinet

1)

2}

The terminal block of the cabinet must have capacities for 200
pairs and 100 pairs. 1In both cases, the stub cable is to be
the jelly-filled cable.

The terminal block stub cable connection to primary and

secondary cables must be carried out in the handhole.

1-3 Underground Duct System

The underground duct system must be economical. 1In consideration of its

safety, maintenability and workability, it is designed by the following

criteria:

1-3-1 Route Selection

The underground duct route must be selected on the basis of Ffield

survey results, city plaaning data and other relevant information. In

addition, all technical implications in the construction and

maintenance aspects must also be taken into full consideration.

(1)

Utilization of Existing Underground Facilities

The design should be carried out as in the following manner so as

to achieve full utilization of the existing outside plant

facilities:

1)

2)

If there are sufficient vacant ducts other than spare ducts,

the proposed cables are to be installed in such vacant ducts.
When no vacant ducts are available, the replacement of the

existing small pair cable with larger pair cable may be a

soclution. However, this depends on the individual cases.
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(2)

1-3-2 Duct
(1)

Decision should be made after careful examinations of relevant
factors such as cost study, operational and installation

condicions.

Provision of New Underground Duct Route

In case the provision of new underground duct facilities is

necessary, the appropriate route selection should be made in due

consideration of the following:

1)

2)
3)

4)
5)

6)

7)

Roads which will allow the shortest distance for the
underground duct route;

Roads where the cabinets can be easily constructed;

Roads which will not be disused or dicontinued by city
planning, etc.;

Roads not crossed by rivers, bridges, railroads, and so on;
Roads with few buried facilities and where underground plant
construction work can be easily carried out;

Roads which are wide and do not cause serious obstruction to
the surface traffic during construction work;

Unpaved roads.

Number of Ducts

The number of required ducts consists of the number of duct cables

and spare ducts.

1)

Number of Duct Cables

The number of subseriber cables, which covers the demand 20
years ahead, is assumed to be the required number of cables to
be accommodated in the ducts.

If both subscriber and junction cables exist together in the
duct route concerned, the number of both these cables is to be
taken into account.

Therefore, the number of duct cables is calculated by
multiplying the total required number of cables by the demand

variation factor of 1.5 and raising fractions to the unit.
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(2)

(3)

(4)

(5)

2) Spare Ducts

Spare ducts are to be provided as specified below, in

accordance with the number of ducts.,

Number of Ducts Spare Ducts
1-15 1
16 - 30 2
31 - 45 3
46 or more 4

3) Ducts in Entrance Section
The minimum number of ducts entering into the exchange is 48,
The number of ducts in excess of this minimum limit is to he
determined by case~by-case computation. The said minimum
number of ducts in the entrance section does not apply to the

mobile exchange.

Type of Duct
The duct consists principally of the pipe made of Polyvinyl
Chloride (PVC). However, the steel pipe is also used in case of

shallow burying.

Duct Size

Diameter of duct is either 50 mm or 10C mm.

Span Length between Manholes
The span length between manholes is to be so determined that it
will best suit the cable branching, cabinet location, road shape,

etc. Maximum length is as follows:

Shape of Span Maximum Length (m)
Straight 200
Curved 100

Duct Arrangement

The standard duct arrangement will be as shown in Figure VI-1 in

accordance with the number of ducts.
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Figure VI-1

0000000 0000000000
0000000 0OOBRO0000
Q0000 @ 0000000 @ 0000000000
00000 0000000 0000000000 ®
00000 0000000 0000000000
00000 ® 0000000 0000000000
00000 0000000
00006 00000 0000000 ®
0 o000 0000
0000 G000000 000000 oo%omwooo
N 000000 000000000
£ 000000 000000000
g ® @
& 0000 000000 000000000
q 000 muﬁXumuAMw oYololeleTe) QO0000000
b 000000 000000000
i ®, 0000
- 000 lolelele]
m 000000
000000 ®
000000 00000 00000000
3060000 00000 lelelelele)ee)s)
o0 o) 000 00000 ® 00000000
ol GO0 ® 00000 00000000 ®
000 00000 00000000
folele] 00000 00000000
@
28 7 P 7 3 7
=

Duct Arrangement
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{6) Duct Location

If the sidewalk and the roadway are clearly distinguishable, the
duct must occupy the sidewalk, while in the case of a road without
sidewalk the duct should be installed on the edge of either side

of the roadway.

1-3-3 Manhole and Handhole
(1) Manhole
A manhole is constructed at a place where cable jointing, cable
branching, accommodation of PCM repeater housing and loading coil,
and installation and maintenance work are necessary. A manhole is

to be large enough to accommodate the following:

a) Required number of ducts
b) One or two workmen

c) Splicing or joiating cases
d) Loading coils

e) PCM or other repeater housings

Manhole types and their dimensions are shown in Table VI-1 and
Figures VI-2 and VI-3. A manhole where the repeater housings and
loading coils are located requires a spacing of 100 cm between its
base and lowest bearer. For the manholes where the duct route
also serves as junction and trunk cable route, appropriate
coordination with the junction cable network plan should be made
in determining the type of manhole.

1f the existing manhole cannot accommodate PCM repeater housing
and loading coil, the existing manhole must be expanded or an
appropriate manhole must be constructed at a place adjacent to the

existing manhole concerned.

(2) Handhole
A handhole is to be provided between a manhole and a cabinet.
Jointing between stub cable of terminal block and
primary/secondary cable is made in the handhole. A handhole must
be located on the sidewalk and, on roads without sidewalk, it

should be located at the edge of either side of the roadway.
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Table VI-1 Dimensions of Standard Manholes with Number of Ducts

Number of Number of

Manhole . . Number of Length Width  Heipght  Remarks
* Type Horizontal Vertical Duct s (cm) (em) (cm)
Ducts Ducts

5-1 2 5 2 -10 250 120 180

5 - IR 2 5 2-10 250 120 230 &
§ -2 4 5 12 - 20 400 150 180

S - 2R 4 5 12 - 20 400 150 230 *
5 -3 4 7 22 - 28 400 150 230

5 - 3R 4 7 22 - 28 400 150 280 *
5 -4 6 7 30 - 42 500 180 230

5 - 4R ] 7 30 - 42 500 180 290 L
5§-5 6 10 44 - 60 500 180 290

5 - 5R 6 10 44 - 60 500 180 340 *

*Hote: For PCM repeater housings and loading coil installation
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Figure VI-3

Dimensions of T-2 Type Manhole
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1-4 Subscriber Cable Specifications

The type of cable to be installed, the number of cable pairs and the

conductor diameter are determined by the following criteria:

1-4-1 Type of Cable

(1)

(2)

Primary Cable

The type of proposed cable is the jelly-filled, polyethylene
insulated and sheathed, and unit quad type cable. This type of
cable is accommodated in the underground duct system.

At the following locations, however, the direct buried cable with

steel tape armouring is employed:

1) At places where the change of cable route may be necessary as

a result of road and/or river improvement.

2) At places where the underground cable system is not proper

because of the pending road planning.

Secondary Cable

The type of proposed cable is the jelly-filled, polyethylene
insulated and sheathed, and unit quad type cable with steel tape
armouring. Usually this type of cable is directly buried in the
ground.

In the following cases, however, aerial cable, which is the
polyethylene insulated and sheathed, unit quad and self-supporting

type cable, is used:

1) At places where the change of cable route may be necessary as

a result of road and/or river improvement.

2) At places where direct burying is not proper because of

indistinctness of road plaaning.
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1-4-2 Number of Cable Pairs
(1) Primary Cable
The number of cable pairs for the proposed cable is shown in the

list below.

Conductor Number of
Diameter (mm) Cable Pairs
200, 300, 400, 600,
0.4 800, 1,000, 1,200,

1,600, 1,800, 2,400

0.6 200, 300, 400, 600,
800, 1,000, 1,200

0.8 200, 300, 400, 600

(2) Secondary Cable

The number of cable pairs for the proposed cable is shown in the

list below:
Conductor Number of
Type of Cable Diameter {(mm) Cable Pairs
0.4 10, 20, 30, 50, 100,
200, 300, 400
Direct buried 0.6 10, 20, 30, 50, 100
cable 300, 400
0.8 10, 20, 30, 50, 100,
200
0.4 10, 30, 50, 100, 200
Aerial 0.6 10, 30, 50, 100, 200
cable
0.8 10, 30, 50, 100,
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1-4-3 Electrical Characteristics of Cables
The electrical characteristics of cables

loop resistance and cable attenuation at

diameters are shown in the list below:

in terms of direct current

800 Hz classified by conductor

Conductor Loop Line Attenuation
Diameter Resistance at B0OO Hz
(mm) {ohm/Km) {(dB/Km)
0.4 300 1.69
0.6 130 1.11
0.8 73 0.87

For details of cable attenuation calculation, refer to Paragraph 4~1 of

PART IV of this report.

1-5 Determination of Conducter Diameter

The conductor diameter of cable is determined by two electrical

parameters: the transmission loss in terms of reference equivalent of a

local system and the signalling limit of the switching system concerned

in terms of direct curreant loop resistance.

The most economical diameter

is selected to meet both these requirements.

1~5-1 Transmission Loss and Signalling Objectives

(1) fTransmission Loss

The transmission loss in terms of reference equivalent of a local

system used in Indonesia is as follows:

a) Sending reference equivalent (S.R.E.) 10.3 dB

b) Receiving refernce equivalent (R.,R.E.) 1.7 dB
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1-5-2

1-5-3

(2) Signalling
The signalling limit in terms of direct current loop resistance is

classified as follows in the Jakarta Telephone Network, depending

on the switching system concerned:

Type of Maximum
Switching System Loop Resistance {ohm)

a) EMD 1500

b) PRX 205 1800

c) MCX 1700

Combination of Different Conductor Diameters

A combination of different conductor diameters between primary and
secondary cables should be made for the purpose of an economical design
of the subscriber loop plant. However, such combination in the primary
and secondary cable sections respectively should be avoided. 1In
addition, all secondary cables in a cabinet should be of the same

conductor diameter.

Maximum Length of Subscriber Line

The maximum length of a subscriber line is determined by the objective
of the sending reference equivalent (S.R.E.) which is 10.3 dB.
Assuming that 5.R.E. of the telephone set is 0.87 dB, the S5.R.E. given
for the subseriber line section is 10.3 dB - 0.87 4B = 9.43 dB.

Therefore, the design should be made not to exceed, the above value.

For the purpose of practical cable design the following values are

adopted:
Conductor S.R.E. of Maximum Cable
Diameter (mm) Cable (dB/Xm) Length (Km)
0.4 3.16 2.9
0.6 1.67 5.6
0.8 1.13 8.3
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