





CHAPTER 4 FACILITY EXPANSION PLAN

{(2)

Switching Systems
Expansion Policies
Local Switching System

1) TIn the urban areas, capacity will be expanded to reduce waiting
applicants

2) In the rural area, new telephone exchanges will be constructed
mainly for non-telephone Kabupatens and manual exchanges in IKK
and principal Kecamatan capitals will be automated,

3) 0ld and obsolate electromagnetic systems will be replaced.
Trunk Switching System

1) SLDD network expansion and facility extension to meet increasing
traffic volume will be promoted,.
2) Digitalization of switching systems together with digitalization

of transmission systems will be promoted.
Expansion Plan
Local Switching System

The expansion plan for REPELITA-V by WITEL is indicated in Table 4-

1-1. The expansion plan for each Kotamadya and Kabupaten is shown

in ANNEX-1.

Te estimate the required number of line units to be installed in
each exchange, it is necessary to make a further investigation on
the following points; what is needed is capacity expansion of exist-
ing system or introduction of new switching systems, or automatiza-
tion from manual systems, ©or replacement of old and obsclate sys-

tems.
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Table 4-1-1 Expansion Plan for Local Exchanges (REPELITA-V)

KABUPATEN KOTAMADYA

New Manual to New Ex. for Total Total GRAND

WITEL PCs Automatic No Ex, KAB L.U. L.U. TOTAL
I 4 16(11) 1 19,000 71,000 90,Q00
IT 3 100 9) 1 11,000 18,000 29,000
ITI 4 18( 9) 1 13,000 37,000 50,000
v 0 0{ 0) 0 10,000 315,000 325,000
v 0 25( 3) 0 33,000 77,000 110,000
VI 0 20( 1) 0 26,000 63,000 89,000
VIT 3 14( 1) 0 28,000 122,000 150,000
VIII 3 14(11) 3 41,000 0 41,000
IX 8 22(14) 2 13,000 33,000 46,000
X 7 23(11) 2 17,000 38,000 55,000
XT 4 4( 4) 0 3,000 5,000 8,000
XI1 8 707 0 7,000 0 7,000
TOTAL 44 173(81) 10 221,000 779,000 1,000,000

NOTE: Figures in { ) show the number of existing primary centers
(PC) to be auvtomatized during REPELITA-V.

(2} Trunk Switching System
The number of trunk exchanges in this plan was. specified to be 7
Tertiary centers and 33 Seccndary centers which make the total
number 40,
1) Calculation of the number of Trunk Circuits

The formula to bhe used is as follows:

CTOTAL, = CMTX, + CTRNS.
1 1 1



2)

where

CTOTALi: The number of total outgoing circuits in the i th

exchange

CMTXi : The nunber of outgoing circuits in the i th ex-

change obtained from the 40 x 40 matrix

' CTRNSi :  The number of transit outgoing circuits in th i th

. exchange area

The number of transit circuits (CTRNSi) in Secondary areas is

taken from the "Development Strategy Plan {POSTEL)" as follows;
"Pransit traffic at Secondary Center consists of 77% outside
the Secondary area and 33% inside of the Secondary area"

Therefore,

CTOTAL, = 1.3 CMTX,
1 1

Dimensioning of Trunk Switching System Capacity
For TCs and SCs, separate type switching systems from local
switching are installed in accordance with the standard of

PERUMTEL,

The capacity is calculated by the following formula;

CTOTALi
CZ\Pi = ""Bfgg—
where,
CAPi: The amount of transit circuit capacity of the i th
exchange

0.95: Accommodation occupancy 95%

Calculated results are shown in Table 4-1-2,
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Table 4-1-2 Expansion Plan of Trunk Switching Capacity (REPELITA-V)

. No. of Lines {(IC+0G}

Name of End of During End of
Exchanges PELITA-IV REPELITA-V REPELITA-V

{(Area Code)

JKT (21) 21, 300 0 17,800
BD (22) 2,500 2,500 5,000
CBN (23) 2,100 0 1,200
sM (24) 2,500 700 3,200
YK (27) 1,500 700 2,200
PWT {28) 440 1,560 2,000
5B (31) 7,000 4,000 11,000
JR  (33) 800 200 1,600
"ML (34) 1,500 700 2,200
MN  {35) 600 1,000 1,600
DPR (36) 1,400 200 1,600
SBW (37) 30 770 800
END (38) o} 400 400
KP  (39) 500 500 1,000
UP  (41) 1,500 1,900 3,400
PRE (42) 60 540 600
MO (43) 1,100 160 1,200
PAL (45) 500 100 600
KDI (40) 500 100 600
BIM (51) 1,500 : 1,100 2,600
SPT (53) 120 680 BOO
SMR (54) BOO 600 1,400
TAR (55) 200 200 400
PTK (56) 500 500 - 1,000
MDN (61) 5,200 0 5,000
SBG (63) 50 350 400
LEM (64) 600 200 800
BNA (65) 600 200 800
PG {71) 3,400 1,800 ‘5,200
TIK (72) 400 1,200 1,600
LT (73) 50 950 1,000
JB (74) 500 a0o 1,400
PD  (7%) 1,500 o 1,400
PBR (76) 600 400 i,000
SKN (77) 720 280 1,000
AB  (91) 700 100 800
T (92) 30 370 400
SON {95) 50 350 400
JBP (96) 500 100 600
MRK (97) 30 370 . 400
TOTAL 63,880 27,220 86,400
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4-1-3 Replacement: Plan for EMD Swiltching Systems

In order to reduce the number of waiting telephone applicants to a
minimum level possible, the existing BMD switching systems that have
mrore than 25 years ¢f service life should be replaced by digital

systems during the REPELITA-V period.
The proposed amount of EMD replacement is shown in Table 4-1-3.

All the existing switching systems and their service lives are shown

in Figure 4-1-1,

Table 4-1-3 Replacement Plan of EMD Switching Systems (REPELITA-V}

WITEL Name of BEx. Ne. of L,U, Date of Installation

v Gambir 1A 10,000 30-1-64
v Jatinegara 4,000 15-7-69
v Kebayoran Baru 1A 6,000 31-7-66
v Kota 10,000 27-7-66
A" Bandung Cent 7,000 27-5-67
VII Darmo 5,400 30-5-61
ViX Mojokerto 2,000 27-5-60
Total 44,400

...45—.



S3ITT S0TAT2S JO UOTIRUTWADL O3 3Ny peoeTdesy g 03 swRRSAS BUTUORTHME T-T-p 2anbtg

sae2X §7
: - JO 83T 2O0TAITS
L00Z <007 €00z 1002 666T LEBT 5661 €667 1661 6861 o woT]EUTNTOT
7861 0861 3LET 9L6T vLET ZL6T OL6T 8961 3057 p96T UOTIETLERISUI FO IBIR
A K . i : . W . - 0
: e . _ 1T
; /I
g 0 -0z
! ‘ ’
Y 0 . ]
: ‘A
’ s 0%
! 3 I

£IIY30 pUR SMH ‘eeb~un S
-09 1
Xdd * §
] : _ awa - [
: - Q2
Q7 Q00ZZT N7 000'82 0TI 000°ST SHHHIO |
’ 07 000°66T - - TYIOL Xud
"0°7 000 ETT "N 000*TH ‘0" 000' b TYIOL QWI [ 00T
TTA-YITTEEHT IA-YIITddEY A-¥ITTIT -
FOZT

x 1000 Line Units

FO¥T




(1)

(2)

Subscriber Line Facilities
Expansion Policies
The proposed policies for REPELITA-V are as follows;

1) Subscribers who are located within 6-12 km from an exchange are

served by local cable pairs.

2} Other subscribers are served by Radio Subscriber Link (TDMA

system) .
Local Cable
The proposed number of cable pairs to be installed during the
REPELITA-V period is 1,770,400 pairs as shown in Table 4-2-1 through

Table 4-2-3,

Table 4-2-1 Local Cable Expansion Plan (REPELITA-V)

{Primary Cable Pairs)

WITEL Kotamadya Kabupaten Total

T 140,000 34,800 174,800
1T 22,800 17,400 40, 200
III 62,200 24,600 86,800
v 54,600 17,400 563,400
v 139, 000 53,800 192,800
VI 99, 000 41,800 140,800
VII 205,600 43,200 249, 400
VIIT - 23,000 83,000
1X . 82,600 23,800 106,400
X 72,400 28,600 101,000
XTI 8,000 5,600 13,600
XTT : ~ . 18,200 18,200
Total 1,377,600 392,800 1,770,400




Table 4-2-2 Local Cable Expansion Plan in Kotamadya
{Primary Cable Pairs)

Switch Capacity Cable Capacity Cable/SW

WITEL

Iv v A% iv v v v v

End Expansion End End Expansion End bEnd End
I 109,000 71,000 180,000 150,140 140,000 290,140 1.37 1.6l
II 30,400 18,000 48,400 54,200 22,800 77,000 1,78 1.59
TII 61,000 37,000 98,000 90,227 62,200 152,427 1,47 1.55
v 524,294 315,000 839,294 715,585 546,000 1,261,585 1.36 1.50
Vv 129,200 77,000 206, 260 175,775 138,660 314,770 1.36 1.52
VI 104,840 63,000 167,840 200,030 99,000 299,030 1.20 1.78
VIT 203,500 122,000 325,500 285,500 205,600 491,100 1.40 1.50
VIII
ix 55,900 33,000 88,900 51,890 82,600 134,490 0.92 1.51
X 62,800 38,000 100, 800 88, 440 72,400 160,340 1.40 1.59
X1 7,600 5,000 12,600 -~ 10,960 8,000 18,960 1.44 1.50
XI1
Total 1.41 1.54

1,288,534 779,000 2,067,534 1,822,742 1,377,600 3,200,342
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Table 4-2-3 Local Cable Expansion Plan in Kabupaten

(Primary Cable Pairs)

Switch Capacity Cable Capacity Cable/SW

WITEL

v v \Y v v v TV v

End . Expansion End End Expansion End End £nd
I 12,800 19,000 31,300 18,240 34,800 53,040 1.42 1.66
1 7,056 11,000 18,056 13,560 17,400 30,960 1.92 1.71
I11 6,413 13,000 19,413 9,088 24,600 33,688 1.41 1.73
v 13,536 10,000 23,536 18,000 17,400 35,400 1,32 1.50
v 18,400 33,000 51,400 31,330 53,800 85130 1.70 1.65
VI 22,200 26,000 48,200 39,686 41,800 81,486 1,78 1.69
VII 21,400 28,000 49,400 38,882 43,800 82,682 1.31 1.67
VITT 52,026 41,000 93,026 60,690 83,000 143,620 1.16 1.54
Ix 1,000 13,000 14,000 1,100 23,800 24,900 1,10 1.77
X 600 17,000 17,600 1,200 28,600 29,800 2,00 1.69
XT 3,200 3,000 6,200 6,540 5,600 12,140 2,04 1.95
XII 7,000 7,000 14,000 4,324 18,200 22,524 0,61 1.60
Total 165,631 221,000 386,631 238,176 385,400 623,576 1.43 1.61
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(3) Radio ‘Subscriber Link

The proposed. number of new radio subscriber links during REPELITA-V
is indicated in Table 4-2-4.

.

Table 4-2-4 New Installation of Radio Subscriber in REPELITA-V

_ Expahsion : - o
WITBEL of L.,U. Radio Sub, New Installation

" in Kabupaten Share - of Radio Sub,(L.U.)
T 19,000 0.06 ' 1,200
1T 11,000 0.06 - 700
111 - 113,000 0,06 800
v ' 10,000 - -
v 33,000 0.03 1,000
VI 26,000 0.03 800
VII 28,000 0.03 . 900
VITI 41,000 0.05 2,100
IX ' 13,000 0.06 800
X 17,000 0.06 1,000
XL 3,000 - 0.06 | 200
XIT 7,000 0.07 500
Total 221,000 10,000
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(1)

(2}

Terrestrial Transmission Facilities

Development Policies

The following Policies are proposed;

1)

2)

3)

4)

5)

To establish digital transmission systems between all TCs,

between TCs and principal $Cs, and between principal SCs,

Enough capacity is supplied to neet the required number of

circuits in 1994,

Terrestrial systems are to be installed to a maximum possible

extent up.to PCs and LEs where SBK already exists and the line

units of the exchanges in 1994 are expected to be more than 650.

Effective uses of the existing analog systems are planned;

however, extension of the circuits is not planned in principle.

To provide television programs transmission to all the province

capitals by using stand-by systens,

Backbone Transmission Systems

Expected backbone transmission routes and their circuit accommoda-

tions are indicated in Figure 4-3-1,

Proposed new backbone transmission routes are as follows:

1)

2)
3}
4)

5)
6)
7)

Trans Sulawesi Digitai Microwave System
Banjérmasin - Ujung Padang Submarine Cable System
Prans Kalimantan Digital Microwave System

East Indonesia Digital Microwave System

Medén - Banda Ache Digitél-Migrowave System

Balikpapan - Samarinda Digital Microwave System

VUjung Paﬁdang - Ambon. Submarine Cable System
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Existing backbone transmission routes to be expanded are as follows:

1) Jakarta-Denpasar Digital Microwave Link

2) Banjarmasin-Barikpapang bigital Microwave Link

{3} Spur Transmission Route

Expected spur transmission systems at the end of REPELITA-V are

shown in ANNEX—S.
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4-4 Satellite Communication Facilities

(1) Development Policies
The development policies during REPELITA-V are as follows:
1) To launch PALAPA~Cl as a replacement of PALAPA-BIL
2) - To increase digital channels by TDMA
3) To install new SBK and transfer old SBX to improve communigation

services in the rural areas

(2} Plan for the use of Transponders

The plan is shown in Figure 4-4-1.

(3) Earth Station Facilities

Necessary extension of TDMA ¢ircuit capacity is planned by using

existing SBB and SBS systems,

A new SBK installation plan is shown in Table 4-4-1, A relocation

plan of SBK is shown below:

WITEL No. of SBK

It
ITY
VIII
IX

[ I © B o+ R - MR SN

Total 31
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Table 4-4-1 New Installation of SBK (REPELITA-V)

LE

- No. of MODEM

WITEL PC TOTAL
I 3 2. 5 30
It 2 0 2 12
ITI 2 1 3 18
1V 0 0 0 0

v 0 0 0
VT 0 0 0 0
VII 1 1 2 12
VIII 1 0 1 G
X 8 6 14 84
X 6 3 54
XI 5 0 5 30
XIX 9 0 54
Total 37 13 50 290
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CHAPTER

[}

E

5 FINANCIAL EVALUATION

Investment Cost Estimation

The construction costs of REPELITA-V were estimated by examining the

past assets data of PERUMTEL,

The total amount of the investment costs of REPELITA-V will be about
7,430 billion Rupiahs (December 1986 price, 1,644 Rp, = 1 US$) for
the gonstruction of 1.2 million telephone L.U, including the es-

timated carry over volume of 0.2 million L.,U.

The estimated investment costs include all the assets of PERUMTEL,
that is, Lhe assets of the head quarters facilities, land & buildg-
ing, switching system, telex & telegram sysltem, transmission system,
local cable system, electronic data processings system office eqguip-

ments and motorized vehicles,

The required amount of the investment costs to carry out the project

is estimated by the following procedure;

1} The fund requirement to cover Lhe construction costs is es-
timated differently for the urban and rural areas., The urban
arcas are defined to be Kotamadyas and Ibu Kota Kabupaten (capi-
tal of Kabupaten). The rural areas arve defined to be Kecamatans

and Desas.

2) For the urban areas, the construction costs are estimated by
using the past asset data of PERUMTEL. For the rural areas; the
construction costs are estimated by using the regression egua-—
tion reported in the Fundamental Study of Rural Telecommunica-

tions Network of JICA (1985),

3} fThe capacity share ratios between the urban and rural areas
during the project periods are assumed to be the same as those

of 1989. These are the target figures of PELITA-IV.



4)

5)

The construction costs per capacity for the rural areas are at
first estimated for each Province; by the following regressiaon

model;

COSTSi CAPACITYi
1oy EEEXEEE?I = 2,5779 - 0.18403 *——KEEEI—
R? = 0.92
where,
AREAi : The area size of the i-th Province

CAPACETYi: The Switching Capacity size of the i-th Province

The rural area construction costs per capacity for each WITEL
are then calculated by taking the average of all the rural area
construction costs per capacity for the Province in the WITEL.
The rural area construction costs per capacity for each WITEL
are assumed to change in only 1289, 1994 and 1999, and not to

change during those periods.

The estimated exchange rate and inflation rate of 1986 are used
to transform the estimated costs figures in the 1986 price

hasis.

The construction costs for the urban areas are estimated by the
assets data between 1975 and 1985, The assets data were ob-

tained for the following nine assets;

Al: Land

A2: Buildings

A3= Switching System

A4: Telegraﬁh and Téiex Facilities
AS: Transmission System
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A_: Local Cable Network

6
A7: Electronic Data Processing System
A8: Office Eqguipment

A9: Motorized Vehicles

The unit constructicn costs for the urban areas are shown in

Table 5-1-1.
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5--2 . Expenditure and Revenue
5-2-1 Expenditure
(1) Method of Estimation

The operating costs of each WITEL were estimated in two categories
by two regression models, They are the personnel costs and non-

persommel costs. The estimated models are as follows;

The Personnel Costs {PC)

= - +
log PCit 7.8904 0.5814 log Sit
+ 0,46621 log 'I’LG1.t + 0.4933 log sxit

- 22,9141 DHQ + Each WITEL Dummy

R2 = 0.96

The Non-Personnel Costs (NPC)

= - -+ . .
log NPCit 12,1103 0.62486 log Slt

+ +
0.87236 log TLG,, + 0.28314 Log PC;

- 0.6705 DHQ + Each WITEL Dummy

R™ = (0,98
where

PC_t : The personnel cost in the i~-th WITEL in period t
i

(Billiqn Rp.)

NPC, = The non—pefsonnel cost in the i-th WITEL in period

{(Billion Rp.}
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(2)

S't : The number of telephone service subscribers in the
i

i-th WITEL in period t
WITEL in

TLGit: The number of telegrams sent from the i-th
period t
Sxit : The number of telex service subscribers in the i-th

WITEL in period t
DHQ : Dummy for the PERUMTEL Headquarters

The data used for the estimation are the pooled time-series and

cross-section of 12 WITELs and four years between 1982 and 1985.
Estimated Operating Expenditure

Based on the above assumptions, the following are the results of

proijections;
Total OM OM Cost Per Telephone
Year (Bill, Rp.]) Subscriber (Mill. Rp.)
1989 1,335 0.92
1994 2,730 1.03

The Operating and Maintenance (0&M) costs can be classified into
Personnel Costs and Matérial Costs. . The personnel cost are calcu—
lated by multiplying the number of the staff by an average wage
rate. Thus, a measure should be taken either to reduce the number

or to reduce the average wage rate to reduce the O&M costs.

The material costs are classified into office operation costs and
maintenance costs. The office operation costs depend on the number
of the staff, but the maintenance costs depend on the quality and

kinds of the eguipments and technological progress.
The policy on the O&M costs reduction in REPELITA-V is to achieve 41

staffs per telephone subscriber by 1994 and raising the wage rate by

3% per year in accordance with GDP per capita growth rate.
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The estimated results are as follows;

Total 0O&M O&M Cost Per Telephone
Year {Bill, Rp.) Subscriber {Mill. Rp.}
1989 260 0,66
1994 1,417 0.53

Revenue
Revenue Estimation Method
Conditions assumed in revenue estimation are as follows;

~ Revenue in this analysis is of three categories, i.e., telephone

service revenue, telegram service revenue, telex service revenue.

Besides those three categories of revenue, there also is miscel-
laneous revenue, e.g., non-operating revenue, such as advertisement
revenue, However, in this study, miscellaneous revenue is not taken

into account because it is negligible small,
Demand and. traffic forecasts are made every five years aftexr Lhe
year 1990, Thus, annual average growth rates of demand and traffic

for every five years are applied for annual revenue estimation.

The call fee is increased from Rp. 75 to Rp. 8% per pulse due to

inflation cccurred in 1986,

Annual revenue for the services and for the WITELs are calculated as

follows;
1) Telephone Service Revenue
Installation Fee:

The number- of new subscribers of the year x the ingtallation

fee of the WITELs
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2)

3)

Monthly Rental Fee:

The number of subscribers of the year x the monthly rental

fees of the WITELs

Call Fee:
The mean volume of busy-hour traffic by destination basis x
Call fee (per minute) x l/traffic concentration ratio into

busy-hour x 60 minutes x 300 days.
Telegram Service Revenue
The number of total telegrams of the year x Rp. 800
Telex Service Revenue

Installation fee:

The number of new subseribers of the year x the installation

fee of the WITELs

Message tariff:
Message revenue per year is calculated as follows;
The total number of pulses per year of the Province x the

tariff per pulse (Rp. 85)

(2} Estimated Revenues

Based on the above calculations, annual revenue of the plan is as

follows;
Total Revenue Revenue Per Telephone
Year _ {(Bill. Rp.) Subscriber (Mill, Rp.}
1989 1,981 - 1,37
1994 3,840 1.45



(2)

Financial Studies

Analysis of the profit and loss statement

The operating ratio (Operation and maintenance cost/Total revenue)
improves every year because of the efforts in reduction of the
operation and maintenance costs, This ralio should be at least 50 -

60 (%). (Refer Table 5-3-1)

The results show the great differences among WITELs, The WITELs

which have large cities seém to have better figures. Thus, a policy

to increase the supply volume in the WITELs which have large citieé
can be attractive to obtain a good financial outcome for PERUMIEL as

a whole.

The profit and loss statement is shown in Table 5-3-2. "The operat-
ing ratios of the first several years are higher than those of the

later years.

Some incentive measures must be introduced to tedupe the burden of
the corporate tax and the DPS system for the realization of an

better management.
Analysis of the cash flow statement

The cash flow statement shown in Table 5-3-3 are prepared on the

basis of the f{ollowing assumptions;

1) Revenue from subscribers up to 1989 is considered to come from

using the existing facilities,

2) 'The concerpned period of revenue calculation 15 20 years from the

initial year of each REPELITA.

The internal rate of return was estimated to be 17% (The value of

I.R.R. is based on "Before Tax Revenue")
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(3)

These estimated I.R.Rs exceed the interest rate charged by the

Government {12%) and nearly egual to the interest rate charged by

domestic banks (18%). It can be said that the plans are profitable.

~ Analysis of the source and application statement

The source and application statement was prepared on the following

assumptions;

1) The investment plan of PELITA-IV shall be carried over according
to the supply volume. Thus, 20% of the roral fund will not be

procurred in PELITA-IV period.

2) The share of each fund source in REPELITA-V will be realized in
the same way of PELITA-IV. That is, the share of egquity is 10%,

domestic loans 40%, and foreign loans 20%.

3) The interest rates of domestic loans and foreign loans are 18%
and 12% respectively. fThe lending period and grace period are

10 years and 4 years, respectively.
4) HNo short-term loan is considered in this analysis.

5) The values of re-investment and working capital are assumed to
increase according to the increment of the telephone supply

volumne,

The results of the fund plan are shown in the source and application

statement in Table 5-3-4,

The debt-service ratio {General reserve + Depreciation/Repayment of
loanq) changes from 1,36 to 4.44. TIn general, the telecommunica-
tions sector requires at least the value of 1.3 in this ratio.

Therefore, the plan proves to be financially satisfactory.
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Table 5-3-1 Simulation Results (Profit/Loss Statement) GDP: 5%, Plan 2

S'IMULAT[&\I.RESULTS. (PROFIT/LOSS STSTEMENT) GOP:S Xi PLAN 2 (Miklion Rp.)

HITEL YEAR  TELEPHONE REVEMAVE  TELEX  TELEGRAM  REVENNU OW COST  OMCOST  O4 CUST PROFIT  OPERATING
ACC.SUB YELEPHONE  TLX SUB. NO.GF LETTER TLASTLG  PERSONNEL OTHER . TOTAL  /LOSS  RATIO

HEAD 1989 1,450,580 C0 259 10,191:000 0 B0 BB 386:036 386103
MITEL T BL001 144,825 1408 428.877 60412 21,214 22567 43801 107436 2N
NITEL T 20337 4700 B0 620957 3.727 - 16.461 13,586 30u0A7 23380 S6N
WETEL 11T 720283 82,93 880 617338 5.088 15880  20.46 36,326 516N 41N
WITEL IV 73,313 B0RTI0 1872 L2ILS3 AMIBT 54263 NT.616  TTLBTT  478.040 208
WITEL ¥ 156,462 153,962 16 662,18k 3369 245K WIS S22 106010 B3
WEFELVE 129073 5983 880 1475851 5i235  25.868 20,936 66,806 105,415 31K
WITEL VIT - 18003 282,212 1760 L9320 M7 32T 30128 6%4l 176,055 26
YITEL VIII 0260 562 B TR 265 16200 15:2%  3LeM 2611 568
WITEL I 67423 ONTTE . 1h320 666:8H0 6620 16855 - 18:618 35473 63,930 36
WITEL X - 30,125 8BS0 06 162068 5305 16504 20,706 37211 57603 3%%
WITEL Y1 A0 16590 176 RLTH LSl Sl 663 AT 5953 7%
NITEL XIT 10490 - 18:908 260 WNI18. DSTE 6448 23T 13,685 I 64
T07AL 1,450,580 1,880,755 26,596 10,191,000 91,024 299,956 659621 959,577 1,020,202 48X
HEAD 1996 2,650,580 . 0 34919 13,097,000 D T4 492,512 570,153 ~570,153
WITEL T 29,001 86,629 1,99 SIS 8,583 332 3L866 6,070 28242 2
WITEL 11 AN OLT0F 1562 TTLBOT 4884 25666 19148 kEB1E ST 44N
WITEL 111 13,283 165,386 LAY 766,015 6612 26,82 - BN SZT2 16256 3K
WITEL IV 863313 1.502:814  20H1A 1S10,530  S6.051  Bh.660 165911 0571 1.396,00% 15K
WITEL ¥ L WGk 35076 85 B2LT6 &3 332 4L 1T 76,489 . 23040 25N
WITEL VI 235,873 W38 LAY LB3LA33  6.927 40402 20578 69,980 226,335 24
WITEL VII 208,003 - 4560627 2,499 0LI9T %818 S1.96T . 42531 94,492 37953 2N
WITEL VIIT 109,460 103,205 815 9165 852 | 25,215 21419 663 61422 43¥
WITEL IX 125623 182089 LBTE . BIL2SS BT 20253 20203 52456 1830 7
WITEL X Wh 125 175977 999 L4049 65 BaTT 29206 56953 127,968 30%
WITEL X1 _ M40 3252 250 530,761 2,087 8,727 313 18,080 16,573 524
WITEL Y11 18890 3696 315 SBLME BA03 9,985 104106 20,092 20295 S0
TOTAL 2,650,580 3718282 36919 12,646,351 121,252 469,555 41831 1,417,386 2,422,148 37
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Table 5-3-2

1. Frofit/Loss pefore Tax1 200,490

Dascription

Source of Fund

1. General Resreve
Depreciation
. Installation

(WL B i NI g & §

tauity
Totat
Apolication of Fund
1. Repayment of Loan

PELLITA 11.111&1Y

REPELITA ¥

REPELITA VI

REPELITA VII
2. Re-investment
3, Working Capital
&, Investment

Total

Net Surplus
Accumulated Surplus
Debt service Ratio

Procurement of Loan

§iMyi ATION RESULTS (PROFIT/LOSS STATEMENT QF PERUMTEL) (Riltion Re.)

1990 1002 1093 199 1998

1061

Voh26,367 1,707,951 2,062:133 2,422, 14E 2,641,853

190
6,468
8691423
64,189

1992 1943 1094 1995
16,860  37.606  85:066 102:584
992,751 1,116,080 1,239,408 1,362,737
64,238 64238 bhs3kb BB.GOb
891,639 891,639 891,639 891,639 891,639 919,503
148,406 148,606 148,606 148,606 148606 204,334
1,859,570 1,982,315 2,116,086 2,2601162 2,431,059 2,679,619

1990
7,097
746:09%
64,144

233,066 288,350 307h916  27h462 281,696 151,040
i 0 0 6 743,037 743,032

0 0 0 b 0 0

0 0 0 a 0 0
40,800 45,120 50,895 STS410  64TSE 71,364
43,000 48,506 56,713 61,716 69:61S  T6T16

1+4865065 1:486:065 7,486,065 1:486:065 14865065 2,043,339
1,802,131 1,868,039 1,899,589 1,879:653 2,645:167 3:085:492
57,430 116,276 216,497 380,510 -214,108 -~405,873
57,430 171,715 388,203 TOB.722 054,614 1B, TE
3.51 3.24 3.49 4 44 1.36 1.7
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SANE .
CHANGE
CHANGE

1996
2:339
108:050

30,999
58,032
852,673
113,961
106,876
175146

32,918
66,200
621542
9,729
11,216
1,286,400

2, Deoreciation 66,000 8691423 062,751 1:116:080 1,239,408 1,342,737
3. Interest 410,722 515,166 611,427 694679 659,258 647,831
4, Gross Profit 43,676 3,800 103,753 231424 523:482 631,285
5. Corporate Tax (35 X} 15,286 13,930 36,314 80,599 18L.19 220,950
6. Profit after Tax 98,288 25,870  6TH440 1504426 340:263 410,335
7. DPS (55 %) 15,613 14,229 37,092 82,73 187,145 225,684
8. Sociat Pension {20 %) 5:678 5,174 13,485 30,085 68,053 82,067
9. General Reserve(2% ¥) 7:097 6668 16,880  37.606  BS.086 102,584
10, Operating Ratio 0.98 0.98 0.96 0.93 (.86 0.85
Gy 7% 1.05  KAB/KOTA:
SUPPLY PLAN: 2 EAN-PDMER
) SUR/CAPA ¢ 1 TARIFF
Table 5-3-3 SIMULATION RESULTS (CASK FLOW STATEMENTS) -
i . {UNIY:MILLION Re.)
F.I.R.R. 1990 1991 1992 199 1994 1995
REPELITA V  HEAD -194200 -58:200 85,386 -115:865  ~161,5%9  -W2.339
WITEL 1 13% 149,342 -129,275  -105.586 -77,8t4 -45:415 108,050
WITEL 11 b} ¢ -72:428 -61,213% -60,487 ~52,297 4721465 10,999
WITEL BIT 12% -86,192 ~75:719 -63,072 -57,99% -30: 166 £8,032
WITEL IV 50y -268,755  -148,154 -1/278 1545530 346,355 652,613
WITEL ¥ 138 S158,505  <13627 -NLTH) -83:388 -48,940 113,941
WITEL VI 18% -116:405 -06.571 -73.069 -£5:425 -13, 098 106,876
WITEL VIT 21 -168,614  ~135:961 -07.550 -62:632 ~352 1755146
WITEL VIII 3% -88, 544 -82, 750 ~75:59 -66,896 ~56,471 12,018
WITEL B 1% -102,872 -005659 -16:068 -58,80% -38,524 65,200
WITEL X 6% S138,454  -126:985 ~11%,197 -06,807 -77+485 §2.542
HiTEL *1 3% "25:388 . '231?66 ‘21 »690 "]93”5 ‘15:980 9:729
YITEL XII 144 27,023 75,096 -22:656 ~19,649 -16:009 11,218
TOTAL 17% S1.421,921 -1 197,979 -914,386  -580,132 200,061 3,286,004
Table 5-3-4 SIMULATION RESULTS {SOURCE AND APPLICATION STATEMENT,PERUMUTEL) ({Nillion Rp.)
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CHAPTER & PROJECT IMPLEMENTATION PLAN

6-1

Project List

The prejects for realiwving REPELITA-Y were formulated according to

the following policies:

1)

2)

3)

The package project system by area will be adopted for the local
telephone networks in regions outside Jakarta, by integrating
switching system, local cable network and junction network
(between PC-LE and LE-LE) projects, instead of currently adopted
separate project system by technical fields. By applying this
package project system, well balanced total telephone network
can be realized. However, in Jakarta the technically separate
project system still will be adopled because of large expansion

needed in each technical field,

The separate project system by technical fields will be adopted
for the toll switching system, long distance transmission system
and radio subscriber system projects, because each systemn
employs different technologies and, besides, each system
requires well coordinated interface condition which should not

be dealt with separately by area,

Non-telephone service facilities will be provided by independent
projects on a service category basis hecause the project size is

small and the different technologies are to used.

The main projects in REPELITA-V are listed in Table 6-1-1.

Project Digest

The project digest for cach project is shown in ANNEX-6.



Table 6-1-1(1/2) Main Project in REPELITA-V (1/2)

Code

Project Title

Work

Pri-

Project Size Period ority

Greater Jakarta Local Network

V- 1 Local Switching System Project (Phase 1) 150,000 L. U, 3 vears 1
V- 2 Local Switching System Project (Phase 2) 175,000 L.U. " 2
V- 3 Local Cable Network Project {(Phase 1) 150,000 L,U. " 1
V- 4 ILocal Cable Network Project (Phase 2) 175,000 L,.U. " 2
V- 5 Junction Network Project " 1
Local Telephone Network outside Jakarta
V-. 6 Sumatera Kotamadya Project I (WITEL 1) 71,000 L,U. 5 years i
V- 7 Sumatera Kotamadya Project 1T (WITEL II,III) 55,000 L,U. " 2
V- 8 Sumatera Kabupaten Project (WITEL I - III) 43,000 1.U. " 3
V- 9 Jawa Kotamadya Project I (WITEL V) 77,000 L.U, " 1
V-10 Jawa Kotamadya Project IT (WITEL VI) 63,000 L.U. " 2
v-11 Jawa Kotamadya Project III (WITEL VII) 122,000 L.U. " 1
V-12 Jawa Kabupaten Proiject (WITEL V - VII) 87,000 L.U. " 2
v-13 Bali/Nusa Tenggara/Timor Timur Project
(WITEL VIII) 41,000 L.U. " 3
v-14 Kalimantan/Sulawesi Kotamadya Project 71,000 L.U. " 2
' (WITEL IX, X)
V-15 Kalimantan/Sulawesi Kabupaten Project 30,000 L.U. b 3
(WITEL IX, X)
V-16 Maluku/lIrian Jaya Project 15,000 L.U. " 3
(WITEL XI, XII)
Toll Switching System
Vv-17 Expansion of Digital Toll Switching 30,000 CC? 5 years 1
System
Teryestrial Transmission
Vv-18 Trans Sulawesi Digital M/W System 2,300 km 5 years 1
V~-19 Bjm-UP Optical Fiber Submarine Cable 700 km 3 years 1
{(+M/W150 km)
V-20 Trans Kalimantan Digital M/W System 1,050 km 4 years 2
V-21 East Indonesia Digital M/W System 1,900 km " 2
V-22 Mdn-Bna Digikal M/W System 550 km 3 vyears 2
Vv-23 Bpp-Smr Digital M/W System 200 km 2 years 3
v-24 Up-Ab Optical Fiber Submarine Cable 1,100 km 3 years 3
{(+M/W200 km}
Vv-25 Jawa Digital Spur M/W System 750 km 4 years 1
v-26 Sumatera Digital Spur M/W System 350 km " 2
V-27 Subscriber Radio System (Phase 1) 5,000 L.U, " 2
V-28 Subscriber Radio System (Phase 2} 5,000 L.U, " 3
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Table 6-1-1{(2/2) Main Project in REPELITA-V (2/2)

i Work Pri-
Code Project Title Project Size Period ority
Satellite Transmission System
V-29 PALAPA C1 Launching 1 8Sat, 5 years 1
V-30 'TDMA Satellite Link Expansion up to " 2
4,800 ch
V-31 50 Small Earth Stations (SBK) 50 SEBK " 3
V-32 Relocation of 31 Smaller Earth Stations 31 SBK " 3
Others
V-33 Expansion of Packet Data up to 3 years 1
Communication System 2,100
terminals
V-34 FPExpansion of Radio Paging System up to 5 years 2
. 45,000 L,U,
V-35 Expansion of Land-Mobile Telephone System up to 3 years 3
14,500 L,U.
V-36 1ISDBN Pilot Project 1 system " 2
V-37 Provision of Coin Telephone Sets 47,000 sets " i
V-38 Local Cable Maintenance Center Project 5 centers 4 years 1
V-39 Network Management Center Project {Cable) 12 centers " 1
V—-40 Education & Training Center Project expansion 3 years 1




{1)

{(2)

Kalimantan -~ Sulawesi Submarine Cable Project

One of the important terrestrial transmission project to be planned

during REPELITA-V {or which the feasibility study was already re-

.quested to Japan, 1s outlined below.

Significances of the Project

This project should be implemented in the early stage of REPELLITA-V

because of the following reasons:

1) Shortage of circuit capacity in the existing eastern analog

microwave systems (Ujungpandang - MNusatenggara - Denpasar})

2) Digitalization of long distance transmission system in line with

the digitalization of switching system
Shortage of circuit capacity in the existing system

At present, long distance links from Sulawesi island to Jawa and
Sumatera islands are established by both eastern microwave system
and satellite system, while to other islands only by satellite

system,

During REPELITA-V, new microwave system will be installed within
sulawesi island to promote telephone service automatization by
adding new exchanges. On the other hand, during the same period,
terrestrial transmission system is to be extended up to Ambon in
Maluku Province. As a result, the reguired number of circuits (by
Terrestrial system) from Sulawesi island to Jawa, Sumatera and

Kalimantan islands reached the values below.

Existing eastern microwave system 200ch
No. of required circuits at the end of REPELITA-V 560ch
(shortage of 360ch)
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(3)

(4}

Digitalization of Long Distance Transmission Systems

Digitalization of switching systems within Sulawesi island is plan-

ned as follows;

Digitalization rate at the end of REPELITA-IV 2%
bDigitalization rate at the end of REPELITA-V 83%

Consequently, long distance transmission system shall also be digit-

alized,
Project Planning

To meet the requirement stated earlier, three plans are possible,

they are as follows;

Plan 1 Capacity expansion of the existing eastern microwave system

{analoyg)

‘Plan 2 - Digitalization of the above microwave system

Plan 3 New submarine cable construction

Plan 1 and 2 are considered not appropriate because of the reasons

below.

1) Expansion of analog system is not favorable in view of the

expected high rate of switching system digitalization.

2) Termination of the 20-year service life of the existing micro-
wave system comes in 1997, Remaining service life of the exist-
ing system will be only 5 years after implementation of the

proposed project.

3) There are 2 hops of more than 140 km included in the existing
eastern microwave route, currently, proven digital technology

does not exist yet to overcome Lhese long hops.
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Therefore, Plan 3 is considered appropriate. To realize the Plan 3

there are 4 possibilities on its route.

Plan a. Ujungpandang - Banjarmasin

{

Plan b. Palu Balikpapang
Plan ¢, Ujungpandang — Nusatenggara

Plan 4. Ujungpandang - Surabaya

‘Plans b, c, d are not favorable compared with the Plan a, because of

the reasons below:

Plan b: At present, microwave system is under construction financed
by French loan between Balikpapang - Banjarﬁasin, but the
capacity of which is rather small at 480ch,; therefore,
suppose the traffic from Sulawesi is to be routed through

this system, it will need a substantial expansion.
Plan ¢ and d:
The route distance is longer and higher cost compared with

the Plan a.

Therefore, Banjarmasin - Ujungpandang route is most favorable.
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{5) Project Implementation Schedule

. Project Name 1986 | 1987 | 1988 | 1989 | 1990 | 1991
Trans Sulawesi M/W n/n
et S
Finance
T _ :
Bidding &| Contract
— . E
Construction
‘Surabaya - Banjarmasin /D
Submarine Cable Bidding & Contract
Construction
i |
Banjarmasin - F/S
Ujungpandang D/D
C—T1
Submarine Cable Bidding & Contract
| !
Construction
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CHAPTER 7 REVIEW OF PRLITA-IV

Progress of PELITA-IV up to 1986

The progress of the PELITA-IV programs as of March 1986 is roughly

estimated as follows;

Category Progress
Telephone Switching System 30%
Pelex/Telegraph/bData Comm. System 50%
Outside Plant 20%
Terrestrial Transmission System 30%
Satellite Transmission System 30%
Supporting Facilities 50%

In most of the categories, the planned schedules have not been
followed. A large amount of carry over is expected at the end of

PELITA-IV.

To avoid this situation, PERUMTEL is currently taking many effective
actions in each administrative section. However, especially in the
outside plant and Lerrestrial transmission sector, manpower for
project studies and investment fund for project execution seem to be

not sufficient.

To solve this problem, aides for the project study and execubtion are

expected from foreign countries,

The Trans Sumatera Digital Microwave Project and the Second Jawa-
Bali Digital Microwave Project have top priorities to promote the
PELITA-IV programs, Feasibility studies of these projects are
already initiated. The outlines of the projects are described in

the next sections.



(2}

Trans Sumatera Digital Microwave Project
Significance of the Froject

This project has to be urgently implemented due to the following

reasons;

1) The available number of long distance circuits in the existing

analog Trans Sumatera Microwave System is too small,

2) Service life of the existing analog microwave system will come

to the end only in a few years.

3} Digitalization of transmission systems is required to interface

with digital switching systems,
Shortage of Available Long Distance Circuits
Circuits requirements for the Jakarta-Medan Trans Sumatera Microwave

Link in 1989 and 1994 are shown in Table 7-2-1. For Jakarta -

Gn. Balau, the highest number of reguirements in the system is;

Existing capacity 1,140 ch
Reguirement in 1989 1,440 ch {shortage of 300 ch)
Reguirement in 1994 3,110 ch {shortage of 1,97C ch)

Therefore, one radio freguency bearer must be expanded as. soon as

possible in relation to the existing system capacity (1260 ch).

At the beginning of PELITA-IV, PERUMTEL planned to expand the exist-
ing analog system., However, this original plan was changed to a new

construction of digital systems because of its digitalization

policy.
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(3)

(4)

(5)

Permination of Service Life

As stated in VOLUME-I, the existing system was constructed in 1973,
This system must be replaced before 1294 because of 20 years of its

service life,

Digitaligation of Transmission Systems

In Indonesia, digitalization of telecommunication network is in a
rapid progress. The share of digital switching systems in Sumatera

will reach to the following figure at the end of PELITA-TV;

Digital Switching Systems 328,000 L.U. (75%)
analog Switching Systems 110,000 LU, (25%)

To interface with such a large capacity of digital switching sys-
tems, the backbone terrestrial transmission links must be digital-
ized at the same time.

Project Implementation Schedule

The implementation time schedule of this project is planned shown as

follows;

Items 1986 1987 1988 1989 19920 1991

Feasibility Study

Fund Procurement ]
Detail Design ——3
Tender /Contract I
Production/Installation .t
*1 . *2
* ] Shortége- *) In-service
of exisgting
capacity
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(1)

(2)

Even if the project is progressed smoothly, the projected will be
completed one an a half years later than if should be completed to

handle traffic at that time.

Therefore, this project must be started as soon as possible,
Second Jawa—-Bali Digital Microwave Prolject

Significance of the project

Urgent implementation of the project is required due to the follow-

ing reasons;j

1} Shbrtdqe of the number of channels in the existing system
2) Short service life left for the existing system between Surabaya
 and Denpasar
3) Purwokerto, an important secondary switching center, is not
connected to the existing backbone system
4) Digital transmission systems to inferface with digital switching

systems are expected in the near future
Shortage of the existing channels

The number of channels is expected as follows;

Section

Year . JKT-BD BD-SM SM-SB SB~DPR
Existing (1986) 2300 2100 1900 500
At the end of
PELITA-IV 4900 3600 2800 900

(1989)

At the end of
REPELITA-V 6500 5400 4500 3200

(1994)
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{3)

(4)

The average number of the shortage channels will be about 1000 and

2500, at the end of the PELITA-IV and REPELITA-V, respectively.
Termination of Service Line

The service life of the existing system between Surabaya and
Denpasar will come to the end in 1992, Hence the existing system
must be replaced before 19922, The implementation has to be in-
itiated during the PELITA-IV period,

Digitalization of Transmission System

See Section 7-2 (4).
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ANNEX 1

TELEPHONE SERVICE FACILITIES IN EACH KABUPATEN FOR REPELITA-V

The abbreviations are shown as follows.

SERIAL NO,

WITEL NO.
KAB/XOTA

CODE NO,

END OF PELITA-IV

REMOVE
SUPPLY

TOTAL

DEMAND (1994)

The serial number for exchange in WITEL

The number for WITEL

Classification between KABUPATEN and KOTAMADYA
Code number of KABUPATEN and KOTAMADYA

The total number of line units at the end of
PELITA-IV

The number of removed line units in PELITA-V

The number of added line units in REPELITA-V

- The total number of line units at the end of

REPELITA-V
The estimated telephone demand in the year of

1994
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Expansion Plan of Telephone Exchange Capacity

for £ach Kabupaten (1/12)

Table A-1-1
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Expansion Plan of Telephone Exchange Capacity

for Each Xabupaten (2/12)

Table A-1-2
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Expansion Plan of Telephone Exchange Capacity

for Each Kabupaten {3/12)

Table A-1-3
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Expansion Plan of Telephone Exchange Capacity

for Each Kabupaten (4/12)

Table A-1-4
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Expansion Plan of Telephone Exchange Capacity

for ¥ach Kabupaten {(5/12)

Table A-1-5
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Table A-1-6 Expansion Plan of Telephone Exchange Capacity

for Bach Kabupaten (6/12)
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Expansion Plan of ‘Pelephone Exchange Capacity

for Each Kabupaten (7/12)

Table A-1-7
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Table A-1-8 Expansion Plan of Telephone Exchange Capacity
for Each Kabupaten (8/12)
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Table A-1-9 Expansion Plan of Telephone Exchange Capacity

for Each Kabupaten (9/12)
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Expansion Plan of Telephone Exchange Capacity

for Each Kabupaten (10/12)

Table A-1-10
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Expansion Plan of Telephone Exchange Capacity

for Bach Kabupaten (11/12)

Table A-1-11
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Bxpansion Plan of Telephone Exchange Capacity

for Each Kabupaten (12/12)

Table A-1-12
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