ANNEX-14 cChannel Accommodation Plan for Submarine Cable Systen
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ANNEX-15 Study of Transmission Loss Distribution Plan for

Telephone Hetwork

Intvoduction of bigital Systen

FPor introducing digital system in the existing analog
network, two methods are available. They are "stand alone
type introduction” and "integrated switching and
transmission (IST) type introduction.,”

-~ "Stand alone type introduction” is to introduce digital
sWitching equipment or digital transmission systenm
separately in the analog network.

- "IST type introduction" is to introduce at the same tine
digital switching equiprent and digital transmission
system to interface with that digital switching equipnent.

In this project, all Primary Trunk Centers are to be the
digital type and, out of Secondary Trunk Centers, Kupang
and Ende are to be the digital type. Transmission systen
to interconnect all these centeéers is mainly the digital
type though in part of this transmission system the
existing aralog transmission system will be used,
Therefore, the digital system introduction contemplated in
this project is by the mnixed use of "stand alone type
introduction” and "IST type introduction.”
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The illustration below indicates part of network formation
at the injtial stage of this project (i.e., as of the
Repelita IV termination).
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Retwork formation in the intermediate stage of tramsition
from analog network to digital network cannot be easily
predicted. However, in the final stage, a thorough digital
network can be expected., The final stage network formation
is illustrated below.
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Subscriber'’s Line Lbop and Balance Return Loss

Minimum transmission loss depends upon 4-wire loop singing
and echo. When digital switching equipment intérfaces with
2-wire analog system, loop loss on 4-wire path of the
switching equipment and transmission delay on the loop take
place at the same time. Therefore, both must beé Auly
considered. FPollowing is the study of transmission loss
from the viewpoints of stability and echo.

Subscriber line trunk of digital subscriber switching
equiprent holds 2W/4W terminating set that connects 2-wire
subscriber line and 4-wire switching circuits,

Balance return loss at this terminating set exerts a

serious influence on 4-wire 1oop loss.

Subscriber system impedance data in Indonesia is not
available. Thus, for subscriber cable and telephone set
to be used this tine, theoretical value of balance return

loss is calculated below, based on the presuned PERUMTEL
specifications.

Subscriber's Line Loop Impedance

Parameters of subscriber cable and telephone set to he
used are assumed as under,

a) Subscriber Cable

Cable Diameter Loop Resistance Mutual Capacitancé
0.4 nn 300 chas/km 50 n¥/kn
0.6 * 130 " 50 "
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b) Telephone Set

Desk telephone (PERUMTEL Specifications: SPEC No.
01/s01/Subditpranf/1/80) impedance: 600 ohms, nominal

Subscriber’s line loop impedance can bée expressed by the
following formula:

Z cosh re+ ZO sinhy/

Z]-:Zo es bbb bas (1)
Z sinh 7L+ "z.o cosh re

2, t Characteristic impedance of cable paix

Z : Impedance of telephone set
7 t Propagation constant of cableée pair
£ t Eine length

For the telephone network pianning purposes, it is
sufficient accuracy over the voice frequéacy band to
calculate the impedance by neglecting the line inductance
and the line conductance of non-lcaded cable pairs.

Therefore, secondary constant of cable pairs can be
expressed by the following formulat

Y . 4
% "“wc't -

. X , T (ohms)
R, + j X =f——_ -3 f——ﬂ
° % Vauc 20C

¥ = a+t+ jp @- + 3 E_gf_ (Np/km; radians/km)

Hence
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Practical units for the above aret

RO .= - xO = 8920.6 -f-fé-- (o‘hms.) : st s s s b e bdibae (2)
a = g=5,6 x 10_%IfCr {Np/km; radians/km) esesse (3)

where
r : d.c. loop resistance {ohms/kn)
C ¢ Mutual capacitance (nP/km)
f ¢ Frequency (Hz)

Z, calculation results by formulas {1), (2) ana (3) are

given in Figufe AN-15-1,
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Balance Return Loss

Balance return loss (B.RL) at point t of 2W/4W terminating

set (illustrated below) can be expressed by the following
formula:

B.:RL = 20 log ~%— * ~%% (dB)

1

E:
X

I

Zy signifies balancing network,

For balancing network circuits, two kinds of cables, i.e.,
0.4 mm cable and 0.6 mm cable, are considered.
S5e¢e the illustration below,

For Short Haul For Fedium/iong
Subscriber Haul Subscriber
820 1200
0.4 rm1 Cable | p B @
0.04 0.3
630 i 880
50 110
0.6 raa Cable |2 Q—NW—[:”:'——o bl « ——
t —
0.05 0.125 ]

Note: Resistance in ohn
Capacitance in pr
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2 below.

Balancing network impedance/frequency characteristics are

15-

cally presented in Figure AN-
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Balance return loss calculation results for 0.4 mm cable

and 0.6 mm cable appear in Pigure AN-15-3 below.

Figure AN-15-3 Balance Return Loss/Frequency Characteristics
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2.3

Echo Balance Return Loss

Echo balance return loss is defined as the decibel
expression of the mean power ratio over the frequency band
of 500-2,500 Hz in the balance return loss/frequency

characteristics calculated in the previous Section 2.2.

From balance return loss/frequency characteristics in
Pigure AN-15-3, ‘echo balance reéturn loss of 16 dB or more
can be obtained in the range of 0.5 km - 3 ks cable length

- of 0.4 mm and 0.6 mm cable pairs,

When the number of subscribers whose line length i3 0.5 km
~ 3 km is assured to occupy 502 or more of the total
number of subscribers, mean value of echo balance return
loss can be estimated at 16 4B or more.
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Stability and Echo

In this Section, transmission loss in the initial stage of
network formation is studied from the viewpoints of -
stability and echo,.

National Circuits for International Connections

The organization of national circuits for international

connections is supposed to be as under.

PiC S5TC C TIC IHNSC
104 398 823 .
Case 1 6——”:]-—-—-- O -1 -} O
(SEL) (HTR) {DPR) {88} (IKT)
. 45 218 661
case 2 O—{}-----}-
(S1L) {BI1M) {SBW)
45 140 100
Case 3 E'"H'D' """""""""" {b_ __4)
(W) (EFD) |
[ ]
116 }40
Case 4 -D-I'—i—'
{WGe})
738 1006
case 5 e R e
{KAT} {KP)

Fote: Figures indicate transmission line length (km)}.

Legend - O Analogue switching
D Digital switching

— Analog 4-wire circuit
-——— Analog 2-wire circuit
————— Digital circuit

—4-- A/D converter (with 2w/4w terminating set}

—i--  A/D converter (without 2K/4W terminating set)
———  28/4W terninating set
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Circuits for National Connections

Destinations of almost all originating/terminating long
distance calls from/to this project area are Sufabaya and
Jakarta. Therefore, this study is made for circuits
fromfto Greater Jakarta Area. 1In this case, the following
ciréuit configurations can be considered:

Case 1 TE FTC sS1TC ™

ES -D—_?iiD}’lﬂé O 398{ 823 ! - _I 5

(SEL) (KTR) {DPR) (SB}
Case 2

(S1L) (BIM) (SBW)
Case 3

45 40 1006
s I SEEEEL L ﬁ--n—-—o
(W) Ero)
116 1403
Case 4 E———{-{:}H__CI] '

case 5 &',__“4-{:}_33___D7.3?;.?36()

Note: Figures indicate transwmission line length (knd).
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3.3 Stability

3.3.1 National Circuits for Intéernational Connections

(1)

Mean Transmission Loss of the Path a-t-b

CCITT Rec. 'G.122, Section 1,2 provides that mean
transmission loss of the path a-t-b must satisfy

LOSS, , ,, = (10 + n) aB

This requirement applies to the circuit illustrated
below. In the formula above, n signifies the
number of analog 4-wire circuits.

T THSC
SV
B.RL b

Therefore, LO§S, ,_, can be expressed as

LOSS, . , = LOSS__, + B.RL + LOSS

As for the value of pads T and R used in the above

illustration, * = R = 3 dB based on CCITT Rec.
G. 121 is to be used.

Reguiremental formulas applicable to circuits shown
in Section 3.1 are as follows:

Cases 1 and 4: 6 + B.RL = 10 + 4 (d8)

Casae 231 HNot to be taken up for study because

STC is for analog 2-wire switching
Cases 3 and 5t 6 + B.RL = 10 + 3 (dB)
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{2)

»

In the transmission frequency band 300 -~ 3,400 fiz,
balance return los$s is 16 dB or more, as stated in
Section 2,3, This balance return loss satisfies
all the above requirenental formulas,

Mininum Transmission Loss ofPthe Path a-t-b

With regard to minimum transmission loss, CCITT
Rec, G.122, Section 1.1, provides

'hﬁg

LOSS = 6 %

a-t-bo X

L4

I

11
where

L1

Sun of nominal losses in the two

e

directions of transmission of the i-th

circuit

n : Number of circuits in the national

portion of 4-wire chain

Requiremental formuia applicable to éach case as in
the preceding Paragraph {1) is:

Cases 1, 3, 4 and 5¢ 6 + B.RL = 6 (dB)

This requirement also can be satisfied.

3.3.2 Circuits for National Connections

(1)

Mean 4-wire Loop Loss

Equivalent circuit for national connection is
illustrated below.

Ty R2

‘1_' —————————— |_I_ 8.RL2

Ei ( Chain of 4-wire } EE

B.RL1

Switched Circuits
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For mean loop loss on 4-wire circuit for natinal
connection, 2 {10 + n) AB or more should be
obtained. That is to say, the requirement of
(R, + T, + B.RL,) + (R2 + T, ¥ B.R[.z) >
2{10 + n) as

should be satisfied.

Requirement for mean 4-wire loop loss follows:

Cases 1 and 4t 12 + (B.RI.1 + B.RLZ) = 26 4B
Cases 3 and 5t 12 + (z?..m,1 + B.RLZ) = 24 aB

For the former, requirement is satisfied when
(B.RLl + B.RLz) is 14 4B or more. Por the latter,

(B.RLl 3 B.RLz) of 12 dB or more can satisfy the
reguirement,

As stated in Section 2.3, the mean value of B. Rl..l

is 16 dB or more so that each foregoing requirement
is satisfied.

(2) Minimum 4-Wire Loop LoOss

Requirement for minimua 4-wire loop loss, based on

equivalent circuit used in the preceding Paragraph
(1), follows:

(Rl +T) + B.RL,) + (R, + T, + B.RLy) =
n

2[6 + % X. ] (das)
i= l
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*

4-wire loop 1oss becones minimum when 2-wire side
on calléd subscriber side is in open-circuited
state, i.e,, when B,RL equals 0. Therefore, the
above requiremental formula can beé rewritten as

' n
_ = $ ‘
(31 + Ty + R, + T2) + B.RLlﬁ.ﬁ E6 +iEIX1] (4B)
For R = T = 3 dB, the following formula applies:

12 + B.RLIEZ 12 (aB)

Thus, the requirement is satisfied.

3.4 Echo

3.4.1

National Circuits for International Connections

Mean transmission loss of kthe path a-t-b as seén fronm
the viewpoint of echo should satisfy the requirement of

ECHO LOSS, , , = (15 + n) (aB)

This requirement is provided for by CCITT Rec. 0}122.
Section 2.

In terms of R = T = 3 d8, the above formula can be
written as

6 + Echo B.RL = {15 + n)} (d4B)

Requiremental formulas applicable to circuit shown in
Section 3.1 as follows:

Cases L and 4: 6 + Echo B.RL = 19 dB
Cases 3 and 5¢ 6 + Echo B.RL = 18 dB

Since the mean value of Echo B.RL is 16 dB, the above
requirenents can be satisfied.
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3.4.2 Circuits for National Connections

Talker's echo path and loss are as follows:

Echo path loss = & CRE + T, + R, + Echo B.RL +
T2 + R2+ R CRE

As for relationship between echo path loss and
transmission delay time, recommendation contained in
CCITT Rec. G.131 is applied.

For transmission delay time calculation, propagation
time {one way) by transmission systems is used.

That is to say:

Terrestrial radio transmission

systen: 3.5 ns/1,000 ki
Analog channel modemi 1.33 ms/pair

PCM CODEC: 0.3 ms/pair
Digital switching: 0.55 ms/switching
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Transmission delay time and tolerable reference

equivalent of echo path on circuits for national

connections mentioned in Section 3,2 are tabulated

be low .

is introduced in Figure AN-15-4,

(a)

Where Case i applies to Jakarta side

Figures are quoted as obtained by calculation

from FIGURE 2/G 131 {(CCITT Rec. G 131). PIGURE 2/¢ 131

Case 1 |Case 3 | Casée 4 ] Case S
One way propagation time (ms)]| 11.1 11.9 14.5 15.1
Number of analog transmission 3 2 3 2
links :
Tolerable reference 10% 20.2 20.5 22.5 23.0
egquivalent of echo path '
{pinimum) (aB) 1% 27.4 27.6 29.% 30.2

(b) VWhere Case ii applied to Jakarta side
Case 1 |[case 3 {case 4 |case 5

kOne way proPagation time (ms)] 12.3 13.1 15.5 16.2
INurber of analog transmissiony 3 2 3 2
links
Tolerable reference 102 2).2 21.3 23.4 23.4
equivalent of echo path]
(ninioun) (48) 1% 28.3 28.4 30.4 30.4
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With regard to the national portion of circuits in the
international connection, CCITT Rec., G.121, Section 3,
recomménds that sénding corrected reference egquivalent
(S CRB) down to analog switching points of international
circuits be 7 dB or more. Therefore, if pad T is a pad
of 4 dB, S CRE to be given to subscriber system must be

S CRE = 3 dB

Assume that subséribér system is composéd of a
combination of téléphone set of PERUMTEL specifications
(see Pigore AN-15-5) and 0.4 mm cable. When subscriber
line léngth is about 2 km or less, additlional pad
insertion will be necessary in order to fulfill CCITT
Rec. G 12}, Section 3. o

Additional pad is to be inserted in the teléephone set
and, in this study, the pad is assumed to be 3 4B pad.

Even in case the cable used is other than 0.4 nn cable,
additional pad insertion in short haul subscriber systenm
is to be considered so that S CRR will be 3 dB or more.

Under such conditions, relationship betweén echo path

reference equivalent and tolerable value is

16.5 + Echo B RL, = Tolerable reference eguivalent of
echo path

provided that S CRE = 3 dB, R CRE = -2.5 dB and

T L T, = R, = 4 dB be substituted in the echo path
loss formula,

Consideration is made below about that formula as

applied to the aforementioned Paragraphs {a) and (b)
cases.
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~In the case of Paragraph (b), the mean value of Echo

B RL i3 more than 16 dB. In each connection, this value
~ satisfies 1% of the probability of encountering
objeéctionable echo. 1In other words, echo SUppressor
#ill not be necessary.

In the case of'Paragraph {a), i.e., the case where
called subscriber side Primary Center switching
equipzment and local switching equipnent are analog
2-wire switchiﬂg‘equipment, the mean value of Echo B.RL
poses problem. If the balancing network commensurate
with 2-wire cable pair impedance is used in 2W/4W
terminating set of digital transit switching equipment,
based on the philosophy described in Section 2.2 and
Section 2.3, the mean value of Echo B.RL of more than
16 dB can bhe obtained. :

Then, in each connection, 1% of the probability of
encountering objectionable echo will be satisfied and

echo suppressor will not be necessary.
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Transmission Loss Distribution Plan

Study made in all preceding sections clarifies that
whatever the conditions established, echo exerts much more
serious influence than stability on transmission loss of
circuits,

Thus, on condition that theé value of 4 dB be given to each

of T and R pads, transmission loss distribution is planned
as followsi

TE FIC SIC ¥iC
{s8)
{SEL) (Hi#t) {BFR}
A%
—F Ay = =¥ -
et {1 6
b 4 o 0 0 1 o —/
(S1L} (BIM) (sBW)
Or——et iz oo SIETE =
k— 44— 0 . 3.5 g 3.5 —1-
) (en0)
- AMf——-— — — — = e h e = [ ¥ 3. p——
O— |3 oo oo i g —
- 4 -4 0 0 — |
1
(%G#)
5 E:_ -+ - —— -x
rai o
f—a-% 0 3
(kay) (xP}) .
_EpFrYi«]--—----= - - —— ——} -
L | S ECEEEeEEEs e = )
4 -4 0 Ll 0 >
Legend:
- ) —  2%/4R terainating uait
'@- Pigital switching [ﬁ_ with _an individual balance

nelwork
Analoq 4W swilching Analoy clreait

--—— pigltal circuit

2W/4% tereminating unit —-F— A/D codec
with a rean balance relwork

Gl
@ Analog ?w switching
o O

E' Telephore set
Unit: 48
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Conclusion

This study is on the assumption that all theé concepts
considered are réalizable., For example, the mean value of
echo balance return loss is set at 16 dB, the minimum
reference equivalent of subscriber’s loop at 3 dB {sending
side) and -2.5 dB (reéceiving side), and the value of T and
R pads at 4 48 ¢ach. However; this study, not being based
on actual subscriber's loops, is just one approach to
transmission plan,

For the formulétion'of transmission plan in a real sense,
prine requisites are, among other things, digital loécal
exchangé equipment specifications established on practical
basis and fact-finding about subscriber's line impedance in
all parts of the country. Such transmissidn plan is not of
the nature that can be studied in the transmission network
improvement plan contemplated by this proiect.

Transmission plan that may establish the standard of
telecommunications network should be studied and designed

in an ad hoc project to serve such purpose,
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ANNEX-16 Solar Battery System Application

Following are the requirements in the case of solar battery
system application to the in-house power supply station:

ll

Calculation of Required Solar Battery output (Ps}

Required solar battery output (Ps) is calculated by the
following formula:

Ps = Lw X 1/Sv x 1/Ch x Cl x Sf
where _
Lw : Averageée power consumption by loads (watts)
Sv : Sunshine volume rate
{Sunshine hours rate x irradiation angle rate)
Sunshine hours rate: Amnual sunshine hours
ratio to gross
hours/year)
Ch : Charging efficiency
C : Loss coefficient
St ¢+ Safety factor

Average anaual sunshine hours in this project area are
available in Table 16-1, In the average for the three

cities, annual sunshine hours are 2,180 hours.

For reference, the number of rainy days/month at 22 sites

in the project area in about 10 years in the past is given
in Table 16-2,

In the case of annual sunshine hours of 2,180 hours as
referred Lo above, the sunshine hours rate is 0.25.
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The irradiation angle rate in this project area is assumed
to be 1/2. In this case, the sunshine volume rate {Sv) is:

Sv = 0,25 x 1/2 = 0.125

Thercfore, in case where charging efficiency (Ch) = 0.95,
loss coefficient (C )} = 1:1 and safety factor (sSf) = 1,1,
the requived solar battery outbut (Ps) is about 10 times

the averageé power consumption by loads. In other words,

when the average power consunmption by loads is 120 @, the
required solar battery output is 1.2 XW.

Required Number of Solar Battery Modules (N)

Required number of solar battery modules (N) is calculated
by the following foraula:

N = Lw/Pn*®

Wwhere

Lw

»”

Average power consumption by loads
Pm': Average charged power by one solar battery
module, Pm' =da Pm

Pm : Rated output at the time the solar
battery module is ‘exposed to sunlight
energy of 100 pwW/ca in fine weather.
In this study, the rated output is
assunéd to be 40 W,

a 1 Correction coefficient

a is determined in consideration of the following
conditions: '

- Incident angle of sunlight to solar battey varies with
time in accordance with cosine curve.

- Wo charging is made during night time.
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- Weather changes day by day. On rainy days and in cloudy
weather, charged power is extremely reduced,

- According to season, as well as latitude and location,
sunshine hours and solar height vary,

d is empirically determined at 0,1 and this value is
commonly adopted.

In the present case, Pm" = 0,1 x 40 W = 4 W. When the average
power consumption by loads is 120 W, N is 30.

Land space required for installation of solar battery system is

18 mz. For installation, it is important to make sure that no
obstacles, such as trees and buildings, exist in the direction
of sunlight incidence.

3. Calculation of Secondary Storage Battery Capacity (C)

Secondary storage battery capacity (C) is calculated by the
following formula:

c = QL x 24 H x D % d
0.7 x Ft

where

Ol, 1+ Average current consumption by loads

D ¢ Number of non-sunshine days
(In this study, the number of
non-sunshine days is assumed to be 15
consecutive days.)

d : Correction value for storage battery
self-discharge
{In the case of lead storage battery:
1.06)
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0.7: Correction coefficient for solar battery
charge volunme :

{Correction is necessary bécause the
storage battery charging current is
Weak so that gassing charge as in the
case of short time charge is
inpossible.)

Pt Correction coefficiéent for storage battery
capacity deécrease dué to ambient teémperature
variation
{In the case of lead storage battery:

0.85)

In case where average power consumption by loads is 120 W,
capacity required of 24 V storage battery, calculated by
the foregoing formula,_ is about 3,200 AH.

Equipment Parameters

Following are the solar battery systen egquipment parameters
to meet the requirements of average power consumption by
loadst 120 ", annual sunshine hoursi 2,180 hours, and the
nurber of consective non-sunshine gays: 15 days.'

(1) Required solar battery output: 1.2 kW

{(2) Required number of solar battery modules

{in the case of Pan' = 4 W): 30
(3) Required land space for installation: Approx. 18 n2
(4) Required secondary storage battery (24 V)

capacity: Approx. 3,200 AH
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Tablé AN-16-1 Mean buration of Sunshine in Percentage

Kupané | Maumere Waingapu
1971 [1972 | 1977 [1978 [ 1979 1978 | 1979 | 1678 1979
‘Jan, - 17 43 74 52 51 71 - 63
Feb, - 58 33 40 | 69 57 64 - | 62
Mar. -l 47 Vso [ si | s 13| oo - | s3
April - 91 73 57 90 74 92 - -
May 87 - 78 57 | 84 84 73 88 82
June 93 - 58 93 91 81 84 59 70
July 91 - 65 54 96 79 92 | 65 88
Aug. 98 - 62 6t | 99 | 84 96 | 75 | 9s
“Sep. 96 - 57 90 96 93 93 85 92
oct. 77 - 65 94 65 85 91 89 -
Nov. 53 - 58 27 92 - - 13 91
Dec. 57 - 38 60 59 - 68 54 -
Remarks:

Figures of above table indicate the average sunshine
volume rate per day.

For instance, sunshine hours ia Jan. 1972 at Kupang are
as follows:

8 hours x 30 days x 77% = 184.8 hours
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ANNEX-17 Path profiles

1‘

2.

3.

Main Route

Spur Route

Nusa Tenggara

Poco Ranakah
Wolo Bobo
K.Ndora
Tokoropi
Lepe Mbusu

I.Nggai
I.Hengot
1.Pasengdaeng

Hanga Wite
Batang Lol
Regiar
Bikoun
T.Ulamnotu
Sce

Upuba
Kupang

I.Nggai
¥.Pasengdaeng
Regiar

Laling
T.Ulamnotu
Sikoemana
D.Oesai
Prainghoar
Pilautaranu
Paraingmahara

Barat

boxronae
Monggo
BT.Jorongkoak
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Wolo Bobo
K.Ndora
Tokoropi
Lepe Mbusu
I.Nggai

.I.¥Wengot

I.Pasengdaeng
Hanga Wite
Batang Lol
Regiar
T.Ailna
T.Aina
Bikoun
T.Ulamnotu
Soe

Upuba

Maumere
Larantuka
Laling
Kalabahi
Kefarenanu
D.Qesai
Batoengolo
Pilautamanu
Paraingmahara

Wailiang

Monggo
Dompu
Lab-barat



FOCEOE ¢ 1,33 RADIUS)

HE IGHT (m) :
2500 g —
7
I-‘H‘--'.-g;,:;.‘ )
s ¥
1875 o VTEER —y
Rl Y —
PEas,.
:9-‘1-;‘.’"‘*‘“
1250 : |
625 ﬁ/\\ N
hat
o,
.
L I N B ]
0 15 X0 45 &0 79
DISTANCE : S3.3% km
SITE NAMHE 3 Foco Kanakah SITE HAME : Wolo Bobo
GROUND LEVEL : 2200 m GROUND LEVEL : 1400 m
T. Houghness : S531.8 m Frequency 1 &770 HHz
Ant. Height (1) H 0.0 m ant. Height (2} H I, 0 m
Critical Foint : 24.0 km Ridge Height : 1000.0 m
Tree Height H 20.0 m Fresnel Dip H 24.9 m
Clearance t B13.5 m Clearance Fac. s 33.4
fFree Space Loss 3 143.8 dEBE Ridge Loss H Q.0 dE
TJotal Loss H 143.8 dB
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BOENDR ( 1.3% RADIUS)

HEIGHT (m)

18G0 .

1425 S S ]

RS = T TP :::’:LT:‘::I:E—:-'.:-:-E“
1050 ﬁx\\\\ S
L |
q-‘q'-».—
-h--h-ﬂ/ -//
675 el S
300 - -
o 1O 20 K43 ) 40 SO
DISTARNCE : 3X&6 km

S1TE NAME : Wolo Bobo SITE NAME : K.Ndora
GROUND LEVEL. ¢ 14900 m GROUND LEVEL & 1270 m
T. Roughness : 216.5 m Frequency 1 &770
Ant. Height (1) : 230.0m fint. Height{(2) : 30,0
Critical foint : 2.0 ka Kidge Height H 1300.0
Tres Height H 20,0 m Fresnel Dip H i1.9
Clearance : 3.3 m Clearance Fac. H 8.9
Free Space Loss ¢ 140.2 dB Ridge Lass H 0.0
Total tLoss H 140,22 dB
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HNDRTOK ( 1.33 RADIUS)

HEIGHY (m)
1500

1125

750
375
1) - —_
0 10 20 30 30 o0
DISTANCE : X7.9 km
SITE NAME : K.Hdora SITE NAME : Tokoropi
GROUND LEVEL : 1270 o GROUMD LEVEL : S30 a
7. Roughness H 225.4 m - Freqguency H . &779 HHz
Ant. Reightd(i) 30.0 m Ant,: Height{(2) 0.0 m
Critical Foint 35.0 km Ridge Height : 900,00 m
Tree Height H 20.0 m Fresnel Dip H 10.9 m
Clearance : 0.6 m Clearance Fac. H 8.3
Free Space Loss g 140.6 dE Ridge Loss ] 0.0 dF
Total Lass H 140. 6 dB
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TOKLEFr ( 1.33 RADIUS)

HEIGHT {m)
2004

reas

X

| 45

1000 s

e :
._‘,,4‘" Hﬁ /’\ D ——-_,/
S00

DISTANCE : 23 km

SITE NAME : Tokoropi SITE NAME : Lepe HMbusu
GROUND LEVEL ¢ 530 m GROUND LEVEL : 1770 m

T. Roughness H TE8.5 m frequency ] 6770 FHz
Ant. Height(1) 30.0 m Ant. Height(2) Q.0 m
Critical Point : 13.0 km Ridge Height 1 775.0 m
Tree Height : 20,0 m Fresnel Dip t 15.8 m
Clearance H 458.2 m Clearance Fac. H 2?2.0
Free Space Loss @ 136.3 dR Ridge bLoss : 0,0 di
Total Loss : 136.3 di
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LERPNGG ( 1.

Z5  KRADIUS)

HEIGHT (m)
2000 _
;*‘1"'?-2# .
I =V
1SG0O . 7ii=1_4}_ |
1000 /\ e ¥
X Y ]
SO0 - \ - % ]
-‘-—_
S b \/_\/A
O : 3
o 10 20 30 40 S0
DISTANCE : 45.8 km
SITE NAME : Lepe Mbusa SITE NAME 1.Nggai
GROUND LEVEL : 1270 m GROUND LEVEL : 900 m
T. Roughness H 406.7 m Frequency : &770 MHz
Ant. Height{i} : 30.0 m Ant. Height(2) : 0.0 m
Critical Point : 16.0 km Ridge Height t 1300,0 m
Trée Height H 20.0 m Fresnel Dip : 21.5 m
Clearance H 147.9 m Clearance fFac. H 6.9
Free Space Loss & 142.3% di Ridge Loss : 0.0 dB
Total Loss : 132.35 db
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NGGWEN  ( 1.33  RADIUS)

HEIGHT {(m)

1200 ——T D

- -

G0 = .

600 1 —

ol _ ————"—TT"7 =0 a5 ]
v 13 &0 75
DISTANCE 3 S56.3 km

SITE MNAME : 1.HNggai SITE HAHE : 1.¥engot
GROUND LEVEL : Q30 m GROUNMD LEVEL : LOSO m
¥. Roughness : 235.2 m Frequency H &770 HHz
Ant. Height(1) : FO0.0m Ant. Height{?) 3 0.0 m
Critical Point 2.0 km Ridge Height : g00.0 m
Tree Height s 20.0 m Fresnel Dip H .2 m
Clearance H 108.9 m Clearance Fac. H iL.8
Free Space Loss @ 144.1 dB Ridge Loss H 0.0 db
Total Loss H 144.1 dE&
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WENFAS

HEIGHT (m)
1200

v

( 1.33 RADIUS)

300

SITE NAHE :

GROUND LEVEL

T. Roughness
Ant. Height (i)
Critical Point

Trege Height
Clearance

Free Space Loss

Total Loss

I.Hengot
1650 m

LU I L T N LS ¥

20

DISTANCE :

270.0 m
30.0 m
22.0 km
20,0 m

130.1 m
i41.0 dE

141.0 dR

o 49

32.5 km

SITE NAKE :
GROUND LEVEL :

Frequency

fint. Height ()
Ridge Height
Fresnel Dip
Clearance Fac.
Kidge Loss
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I.Pasengdaeng
650 m

&7270 HHz
30,0 m
&F70.0 m
20.2 m
6.3
0.0 JdB



FASWIT ( §.33 RADIUS)

HE 1GHT (m)
1000
750 | o

SITE HAMHE

- -

e m = == == =

S00 § . ——
250 k\w

-

e Tz
FCCER

oy

D

I.FPasengdaeng

GROUND LEVEL =

T: Roughness

Ant. Height

1)

Critical Foint

Tree Height
Clearance

Free Space Loss

Total Loss

650 m

RE Bd BB ae 0P Ak B

149.4
30.0
12.90
20,0

151.%

i14.6

144. 6

!

e,

RT as Xy

ISTANCE : S5S9.9 km

..... ——— = —

SITE HAME : Hanga Hite

GROUND LEVEL :

M Frequency

m Ant. Height {2}
km Ridge Height
0 Fresnel Dip

m Clearance Fac.
di Ridge Loss

dEB
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T35 m

6770 HMH=z
I0.0 m
500.0 m
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0.0 dB



WITEAT ( 1.33 RADIUS)

HEIGHT (m)

1260

900

SITE NAME :
GROUND LEVEL

T. Roughness

Ant., Height (1)
Critical Foint

Tree Height
Clearance

Free Space Lass

Total Loss

DISTANCE : 53.3 Ekm

Hanga Yite
735 m

H
t
H
H
H
H
1

235.6
0.0
4.0
20.90
i78.0
143.6
143.6

e T )
. P P Ll
R
-—'_a---':',r-""r B -
s
1
[ :
= o
45 ——

SITE NAKE : Batang l.ol

GROUND LEVEL :

Frequency

Aint. Height (2)
Ridge Height
Fresnel Dip
Clearance Fac.
Ridge Loss
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30 m

&770 MHz
0.0 m
89950.0 m
12.8 m
15.5
0.0 dB



BATREG

HE IGHT {m)
1200

{ 1.33 RADIUS)

200

SITE NAME

GROUND LEVEL

TI
Ant.

Tree Height
Clearance

Free Space Loss

Total Loss

Roughness
Height {1)
Critical Foint

-

Batang Lol

O B gy # g5 ¥

1.4 .
20 30 4G
DISTANCE : 41,6 km
SITE NAME : Reqgiar
0 m GROIRID LEVEL : <900
264.0 m Fregquency :
Z20.0 m Ant. Height{2) H
18.0 km Ridge Height :
20.0 m Fresnel Dip H
301.9 m Clearance Fac. H
141.5 dE Ridge tLoss H
111,55 dE
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REGAIN

HEIGHT (m)

1200

700

( .23 RADBIUS)

SITE NAME :

GROUND $EVEL

T. Roughness
Height (1)
Critical Point

Aint.,

Tree Height
Clearance

Free Space Loss

Jotal Loss

Regi ar
900 m

LI TR T R S "R T ¥

~ 352 -

e B e S
o
IR Sope
SR 1V &0 860 |
190
DISTANCE : 83.2 km
SITE NAME ¢ T.Aina
GROUND LEVEL ¢ Si0O m
274.9 o Frequency H 6770 MHz
0.0 m fAint. Height{2) : I0.0 m
0.2 ka Ridge Height H B800. 0 m
20,0 m Fresnel Dip H 3.0 m
108:1 m Clearance Fac. @ 36,3
147.6 dB Ridge Loss : 0.0 dB
147. 6 dBR



BEIKAIN ( .67 RADIUS)

HE IGHT (@) L o
a9 ___—— T T
ez e eesa e idiid BT T TETTE [t
L1615 B e e g s

1
300 71“"'——-—__
-~
x'—w
200 | — T ——
— e
o} —1 20 0 a9 ——
5] o
DISTANCE : 43.7 km
SITE NAME : Eilkoun SITE MAKME : T.Aina
GROUND LEVEL : S&O m GROUND LEVEL : S10 m
T. Roughness : H5F. X m Freguency H 6779 HHz
Ant. Height (1) = 80.0 m Ant., Height(?) : 20.0 m
Critical Point : 25.0 knm Ridge Height H 926.0 ®
Tree Height : Z20.9 m Fresnel Dip H 21.8 m
Clearance : 186,46 @ Clearance fFac. 3 9.8
Free Space Loss ¢ 141.9 d4m Ridge Loss : 9.0 dg
Total Loss T 141.9 dR
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ULABRIK ( 1.33 RADIUS)

HEIGHT (m)

800 b e R

o0 | — //\‘\/ﬁ**—— S

200 e 3. __
o et —
O 10 20 =0 40 S0
DISTANCE 3 44.6 km

SITE NAME : T.UBLamnotu SITE NAME : Bikoun
GROUND LEVEL : 650 m GROUND LEVEL : 560 m
T. Roughness H 112.92 m fFrequency _ H &770 HHz
fint. Height€i) : JO.0m Ant. Height(2)} : 0.0 m
Critical Feoint 38.9 km Ridge Height H 450.0 m
Tree Height H 20,0 m Fresnel Dip : iI5.8 m
Clearance : 88.5 m Clearance Fac. H 5.6
Free Space Loss 3 1i42.1 di Ridge Loss : 0.0 dR
Total Loss H 142.1 dB
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SOEULAN

HE IGHT {(m)
tO00

800
&HOO

400

200

SITE MNAME

GROUND LEVEL

T. Roughness
Ankt. Height (1)
Critical Point

Tree Height
Clearance

Free Space lLoss

Total Loss

{ 1.33 RADIUS)

—-é--.

10

20

DISTANCE :

840 m

[T T T I T

105.2
20,0
32.5
20.0
&3 6
140. 1
140G, 1

= .:;’- :':-%5"-:‘:_‘—"_.-.
£
A 1 .
4 1T
30 a0 SO
35.6 Em
SITE HAHE : T.Ulamnotu
GROUND LEVEL : SO m
Frequency : &770 tHz
Ant. Height(2) 30,0 m
Ridge Height H S10.0 m
Fresnel Dip H 11.2 m
Clearance Fac. H S.1
Ridge Loss H O,0 gR

-~ 355 -~



UFUSOE

{ 1.33 RADIUS)

HEIGHT {m)
tooo .
750
SO0
250 | — 7
0
0 10 20
DISTANCE
SITE MAME ¢ Upuba
GROUND LEWVEL o4 m
T. Roughness H 22t.1 m
Ant. Height (1) 30.0 m
Critical Point I5.0 km
Tree Height : 20,0 m
Clearance H 13.2 m
Free Space Loss ¢ 140.3X d&
Total Loss : 140.3X dBR

30 140

: 35.6 Em

SITE HAME : Soe
GROUND LEVEL :

Frequency

Ant. Height {(2)
Ridge Height
Fresnel Dip
Clearance Fac.
Ridge Loss

356 ~

840 m

-
-
-
-
L
-
i

&770
30.0
800.0
.1
8.5
0.0

FHz

dB
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KUFUFU ( 1.335 RADIUS)

HEIGHT {m)

800 . — —————e

600 | }—-

00 } - s

Tt S
200 | . et
22557
o] T T T
0 io 20
DISTANCE 45.5 km

SITE MNAME % Kupang SITE NAKE : Upuba
GROUND LEVEYL. 1 90 m GROUND LEVEL : S04 m
T. Roughness : i82.3 m Frequency H 6770 tisz
Ant. Height (1) 40,9 m Ant. Height(Z) 80.0 m
Critical Poiat : 39.0 km Ridge Height H 462.0 m
Tree Height i 20.0 m Fre=snel Dip : 15.7 m
Clearance : 21.2 m Clearance Fac, : 1.3
Free Space Loss ¢ 142.2 61 Ridge Loss H 0.0 di
Total Loss H 142.2 di ’ .



NGGMAY

{ 1.33 RADIUS)

HE IGHT (m)
1200
FO0 \‘;E
4
e
Ea
00 \\\ x;{
\‘x i \,-:3%
—\H\“%‘ *sk
0 i ® |
L)) S5 10 IS 20 25
DISTANCE : 10.5 km
SITE NAME : 1.Hggai SITE HAME : Maumere
GROUND LEVEL ¢ 900 m GROUND LEVEL : 10O
T. Roughness : 264.9 m Frequency H 2000 HHz
Aint. Height(i) : I0.0 m Ant. Height(2) : 300 m
Critical foint 7.0 km Ridge Height : L0.O0 m
Tree Height : 20,0 m Fresnel Dip H 13.9 m
Clearance : 86.3 m Clearance Fac. &2
fFree Space tLoss @ 118.9 dE Ridge Loss t Q.0 d
Total Loss H 118.9 JE
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FASLAR

( 1.33 RADIUS)
HE IGHT {m)}
800
'\,‘."g
&00 By
< ::-\u
\r:_‘.“
400 e
S
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b
20‘) '\\ B
\ s,
o 3
O 2 4 b a 10
BISTANCE : 5.9 km

SITE NAHE : 1.Pasengdaeng SITE NAHE : Larantuka
GROUND LEVEL : 660 m GROUNMD LEVEL : 10 m
T. KRoughness s 234.9 m Frequency 1 2000 HH=z
Ant. Height (1) 30.0 m Aint. Height(2) JO.0m
Critical Foint : 5.7 km Ridge Height 1 0.0 m
Tree Height H 20.0 m Fresnel Dip : Sed m
Clearance s 342.0 m Clearance fFac. 1 7.8
Free Space Loss @ 113.9 dB Ridge Loss t 0.0 dB
Total Loss H 113.9 dB
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REGLAL ( 1.33 RADIUS)
HEIGHT (@)
13500 o
1125 et ST I |
T
750 Cﬂﬁ\L/ b
375 ool \/(/ r\ S
o ]
o 10 20 20 40 50
DISTANCE 2 ZO0.4 km
SITE HAME : Regiar SITE MHAME : Laling
GROUND LEVEL : 9900 m GROUND LEVEL ¢ 1200 m
T. Roughness H 2Z8.5 m Frequency H 2000 MHz
Ant. Height{l) : 30,0 m Ant. Height(2) 1 JTO0.0 m
Critical Peint : 15.9 km Ridge Height 2 00,0 m
Tree Height : 20.0 m Fresnel Dip t 33.8 m
Clearance H Z24B. 3 m Clearance Fac. H 7.4
free Space Loss ¢ 1728.1 dBb Ridge Loss H $.0 dB
Total Loss H i28.1 dEB
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(4] 19 13 20 25
DISTANCE 1%.9 km
SITE MAME : Laling SITE NAME : Karabahi
GROUND LEVEL 1200 o GROUND LEVEL @ 30O m
¥. Roughness H i77.8 m Frequency : 20060 MHz
Ant. Height{i)}) : 0.0 m Ant. Height(2) 3 30.0 m
Critical Feint 13.0 km Ridge Height H 20.0 m
Tres Height H 20,0 m Fresnel Dip z 1§1.2 m
Clearance : 5.1 m Elearance Fac. H 8.5
Free Space Loss @ 121.3 dB Ridge Loss : 0,0 db
Total Loss H 121.3 de
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DISTANCE : 2.4 km
SITE NAME 2z T.Ulamnotu SITE NHAME : Kefamenanu
GROUND LEVEL H5S0 m GROUND LEVEL 400 m

T. Foughness t 1.7 m Frequency : 2000 HHz
Ant. Height<1}) : 30.0m Ankt. Height(2) : 40.0 m
Critical Foint 3 20,0 km Ridge Height 3 400.0 m
Tree Height : 20,0 m Fresnel Dip H 14.0 m
Clearance : 3.0 m Clearance Fac. ¢ 2.4
Free Space Loss @ 125.1 dr Ridge lLoss : 0.0 dp
Total Loss H i25.1 db
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77.9 km

SITE NAME :
GROUMD LEVEL :

Frequency

Ant, Height{2)
Ridge Height
fFresnel Dip
Clearance Fac.
Ridge Loss

D.Cesai
470

s B¢ ws ¢ an 0

2000 MHz
0.0 m
270.0 m
26.5 m
i.1
0,0 di



OESBAT ( {.33 RADIUS)

HEIGHT (m)
500

150 \\
O 4
O S io 1S 20 25
BISTANCE : 14.8 ko
SITE NAME : D.Oesai SITE NAME : Patoengolo
GROUND LEVEL : 470 m GROUND LEVEL : 140 m

T. Roughness

H 7.5 m Frequency : 2000 HMHz
Ant. Height(l) 20.0 m fint. Height{2) : 20,0 m
Critical Foint 10.0 kn Ridge Height : 220,09 m
Tree Height s 25.9 m Fresnel Dip H 22.1 m
Clearance : 42,7 m Clearance Fac. : 1.9
Free Space Loss ; 121.9 dEe Ridge Loss H .0 de
Total lLoss H 121.9 dR
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FRAFIL € 1.33 RADIUS)

HE [GHT (m)
1000
750 '
Bres
e
500 B T
e

250 o /™

) ,ﬁ’i::f /"x__a’

r’E-',' ':_.____“_/
)
o 5 10 15 20 25

DISTANCE : 17.2 km

SITE MAME :

GROUND LEVEL

¥T. Roughness

H 178.1 m Frequency : 2000 MHz
fot. Height (1) I0.0 m Ant. Height (2} 40.0 m
Critical Foint S.7 km Ridge Height : 270.0 m
Tree Height : 20.0 m Frecnel DBip : 23.9 m
Clearance H S8.1 m €Ey¥earance Fac. H 1.6
Free Space Loss @ 123.2 dB Ridge Loss : 0.0 dB
Total Loss t i2x.2 dB

Frainghcar
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SITE HAME : Pilautamanu

GROUND LEVEL :

750 m



FPILFPAR

HEIGHT (™)
1000 -
800 e e
]
690 Ny
05 oy
200 DS
O io

SITE NAME :

( 1.33 RADIUS)

-

Filautamanu

20

DISTANCE :

SITE NAME :

30

42.5 km

GROUMD LEVEL : 760 o GROUND LEVEL :
T. Roughness % 2.3 m Frequency

fint. Height(1) 20.0 o Ant. Height(2)
ECritical Foint 1@ 17.0 &m Ridge Height
Tree Height : 20.0 m Fresnel Dip
Clearance : 83.0 m Clearance Fac.
Free Space Loss : 132.4 dB Ridge Loss
Total toss : 132.4 dE
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Faraingmahara

820 m

% AF am W@ pe ¥

2000 HHz
30.0 m

575.0 m
40.9 m
2.0

0.0 dEi



FARVAT

HE IGHT {m}
1000

1.33

A

800 [<iii-.

&G0

400

200

S1ITE HNAME :

GROUND LEVEL :

7. Roughness

ﬁnt.

Height (1)

Critical Foint

Tree Height
Clearance

Free Space loss

Yotal lLoss

RADIUS)
AR Kl
5*,::::=:;: .
Do Im——— o W M
10 20 0 30
BISTANCE : 3X.27 km
faraingmahala SITE NAME
820 m GROUND LEVEL
H 105.5 m Frequency
H 3.0 m fint., Height{2)
] 27.0 km Ridge Height
H 20,0 m Fresznel Dip
H 36.7 m Clearance Fac.
: 128.9 dp Ridae Loss
H i28.9 dn
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Hailiang

410 m

ne A #n PP aw WY

2000 MHz
I0.0 m
450.0 m
27.5 m
1.3
0.0 dB



GORHON

HETGHT (m)
10606

¢ 1.33 RADIUS)

e ————}

PISTANCE

SITE MAME : Doronae
GROUND LEVEL : 84X @

T. Roughness H 291.0
fint. Height (1)} i Z0.0
Critical Foint 1.0
Tree Height H 20,0
Clearance 3 45.5
Free Space lLoss : 129.0
Tokal Loss : 129.0

20

m
m
km
m
1
dB
di

T
*lii::ZF*h~ . S
\
KA Qb S0
33.6 ka
SITE MANE : Honggo
GROUND LEVEL : &55 m
Frequency H 2000 [HHz
Aint. Height (2) : S0.0m
Ridge Height H 800.0 m
Fresnel Dip : 12.1 m
Clearance Fac. H X.8
Ridge Loss H 02,0 diB
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MOMDOM

( 1.33 RADIUS)

HEIGHT {n)}
800
o
%
500 |\ Fagy
——
i S
400 R
RN |
e "
200 T
. ‘}:\\
\\__- Ty -
] Ss,
[ “——______‘— . 1)
O 2 i 5 8 10
DISTANCE : 4.9 km

SITE MAME : Hongge SITE NAME ¢ Dompu
GROUND LEVEL 655 m GROUND LEVEL ¢+ S o
T. FRoughnhess H 212.7 o Frequency H 2000 pHHz
Ant. Height{t) 20,0 m Ant. Height(2y 20.0 m
Critical Point 6.7 km Ridge Height H G.0 m
Tree Height H 20,0 m Fresnel DBip H 5.9 m
Clearance : i8.8 m Clearance Fac. : 3.5
Free Space Loss @ 115.3F di Ridge Loss 1 0.0 dBR
Total tLoss : 115.% dE
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JOREAE ( 1.332

HE IGHT {m}
800

SITE NAME =

GROUND LEVEL

T. Roughness
Ant. Height (1)
Critical Foiant

Tree Height
Clearance

Free Space Loss

Total Loss

RADIUS)

RS e
20 30
DISTANCE 1.6 km

BY.Jorongkoalk SITE NAHE 3

&S00 m GROUND LEVEL

H 222.8 m Frequency

: 20,0 m fint. Heiqght{2)

H 41.0 km Ridge Height

: 20.0 m Fresnel Bip

H 25.9 m Clearance Fac.

H 130.9 dR Ridge Loss
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ANNEX-18 Scope of Work

SCOPE OF WORK
FOR
THE FEASIBILITY STUDY
ON
TERRESTRIAL TRANSHISSION NETWORK DEVELOPMENT
IN
' THE NUSA TENGGARA AREA
or
THE REPUBLIC OF INDONESIA

Agreed upon between
DIRECTORATE GENERAL OF POSTS AND TELECOMMNICATIONS,
Thée Governsent of Indonesia
and

JAPAR INTERNATIONAL COOPERATION AGRNY

April . 1983

b, RN

IR. ROLLIN TATSUQ KAHANO
Deputy Director General Leader
Directorate General of Posts and JICA Preliminary Study Teanm
Telecoomunications,
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X, IHNTRODUCT ION

In xeésponse to the request of the Government of Indonesia,
the Goverament of Japan has décided to conduct a feasibility study
on the terrestrial txansmission system in the husa Tenggara area
of the Republic of Indonesia ( hereinaftex referred to as “the Study"™ )

as a paxt of its technical cooperation prograsves to foreign countrles,

Theé Japan Intérnational Cooperation Agency ( JICA ), the
official agency responsible for the implementation of techmnical
cooperation prograsmes of the Government of Japan, will carry out
the Study in close cocoperation with the Government of the Reépublic

of Indonesia and the authorities concerned.

XK. OBJECTIVE OF THE STUDY

The objective of the Study is to verify the technical and
econonie feasibility of developing a terrestrial transmission systen
in the Study arca as the taxget year of 2005, with due consideration

of the coexistence wilh the satellite transmission system.,

1¥1, SCOPE OF THE STUDY
l. Study Axea
KHusa Tenqggara Barat and Nusa Tenggara Timur
2, Outline of the Study
1}. Collection and review of existing data/information, including
those of the satellite system, relevant to the Study
2}. Field survey for terrestriai transmission network
3). Intervied and discussion with xelevant Goverament departaénts
and agencies
4). Technical and econonic evaluation of various altérnatives
including a subaarine cable systen between Ende and Kupang
5}. Preparation of a basic systea design on the cptimum terrxestrial

transaission netvork and its jeplementation program
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6), Estimation of the project ¢ost

7). Financial and econonic analysis of the project

1v. STUDY SCHEDULE

“‘The whole work will be conducted in accordance with the

attached tentative study schedule.

V. REPORTS

SICA will prepare and subnit the foltowing reports in

English to the Covernment of Indonesia,

1} Inception Report
—~ 20 copies

~ at the beginning of the field survey

2} Progress Report
~ 20 copies
—~ at the end of the field survey

3) Draft Final Report
- 20 copies
— within three nonths after the subaission of the Progress Reporlk
— by the end of the stay of the Study Teaa in Indonesia, the
Governzent of Indonesia will provide JICA with its coxcents
on the Draft Final Report

4} PFinal Report
- 50 copies
- within two ronths after the explanation of the Draft Final
Report,
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Vi, UNDERTAXING OF THE GOVERNMENT. OF INDONESIA

1} to provide the Study Tean with available data and information
relevant to the Study

2) to provide suitable office space with necessaxy equipment and

"services

3) to emsure the transportation to carry out the field survey
4) to assign officlal counterparts during the field survey

5) to allow the Study Team to take all data and documents related
to the Study including photographs out of Indonesia to Japan
in accordance to the security regulation of the Govérnment of
Indonesia,

6) to exempt the Study Team from fncoze tax and charges on
allowances aid to the neéewbers of the Japanese Study Team For

their sexvices in connection with the izplerentation of the study

7} to provide necessary facilities to the Study Tean for the
reaittances as well as utilization of funds introduced into

Indonesia from Japan in connection with the ioplezentation of
the Study

8) to bear claims, if any arises, against the pezbers of the Study
Tean resulting from occuring in the course o0f, or otherwise
connected with the discharge of their duties in the impleméntéticn
of the Study, except when such clains arise frdm gross-négligence

or Wwillful misconduct on thé part of the rexbers

9) to take neccessary neasures regarding the secutity of the Study

Tean
ViX, UNDERTAXING OF THE GOVERNMENT OF JAPAN

1) to send, at its own expense, Japanese Study Team to the
Republic of Indonesia ‘

2) to pexform technology transfer to the XIndoresian counterpart

yexsonnel in the course of the field suxvey and relevant work,
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ANNEX-1% Minutes of Meeting

MINUTES OF MEETING .
CONCERNING )
THE DRAFT FINAL REPORT ON FEASIBILITY STUDY
FOR

THE NUSA TENGGARA AREA TERRESTRIAL TRANSMISSION NETHORK PROJECT

The JtCA Study Team héaded by Mr. Akira AIKEI and the Team of DITJEN POSTEL
and PERUMTEL headed by Mr. Aqus DARMAN/Mr, H.V.R., SARAGIH held the geétings
concerning the captioned ieport on Januvary 19 and 25, 1984, at thé confereace
room of DITJEH POSTEL. A list of attendants is in ANNEX.

Hain ltems discussed are as follows:

f. In the meeting held on Janvary 19, 1984, thé JICA Study Tean brieféd
DITJEN POSTEL on the Draft Final Report.

It was mutually agreed that detailéd explanation and discussion on the
report would be made between the JICA Study Team and the Team of
PERUMTEL at PERUMTEL Offices, Bandung.

2. In the ceeting held on January 25, 1984, the JICA Study Team reported
to DITJEN POSTEL the result of meetings held by the JICA Study Team and
the Team of PERUMTEL on Januvary 21 and 23, 1984, at PERUMIEL Offices,

Bandung.

DITJEN POSTEL approved the minutes of the meeting, which were mutuvally
agreed between the JICA Study Team and the Team of PERUMTEL. The said

minutes are attached hereto.

Jakarta, Janvary 25, 1984

S

R.1. SOEMARDI AXIRA AIKEX
pirector of Planning Leader,
DITIER POSTEL JICA Study Team
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ANNEX  ATTENDANTS TO THE MEETING (1/2)

Januvary 19, 1984, at the conference room of DITJEN POSTEL, Jakarta,

DITJEN PUOSTEL

Ir. Agus Darman

birector of Planning
¥r. R.I. Soemardi Bc.T.T.

staff of pPlanning Division

Mr. H.V.R. Saragih Be.T.T.

¥r. Sutarto - »
Hr. M. HMalano = v
DEPARPOSTEL
Mr. Ral Sardjana Be.T.T. ~ Staff
Ors. Soctomo ~ Staff of Bureau 1
PERUMTEL
Hr, Roesmijanto Bce.T.T. -~ Chief, Terrestrial Transmission Planning

Division C

Ir. Tiahjono D.H. - Chief, Terrestrial Transmission Planning
Division B

Mr. Azwar Mohamad Be.T.T. —~ Chief, Terrestrial Transmission Planning
Division E

Ir. Budiwasisto - Staff of Coordination Planning Division

Mr. Yasin Rival Be.T.7T. - Staff of Terrestrial Transmission
Planning Division C

Mr. Jajat Suprijatna Bc.T.T.- Staff of Terrestrial Transmission

Planning Bivision B

JICA Study Tean

Mr, Akira AIKEIL - Leaderx
Hr. Takashi SUZUXI

Mr. Junichi KOMADA

Mr. Hikio DANRO

Hr. Minoru TATEMATSU - Coordinator

Hr. Yasuo SUZUKI - First Secretary, Prbassy of Japan

"Mr. Tatsuichi HIDAKA - Resident Representative, NIT Jakarta Office
Mr. Kea INOMATA - Assistant Reslident Representative, JICA

Jakarta Office
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ANNEX. ATTENDANTS TO THE MEETING (2/2)

Januvary 25, 1984, at the conference room of DITJEN POSTEL, Jakarta.

»

DITJER POSTEL

Mr, H.V.R. Saragih Bc.T.T.
Mr. Sutarto
Mr. M. Halano

PERUMTEL

Mr. Azwar Hoharad Bc¢c.T.T.

Mr., Budiwasisto
Mx. Jajat Suprijatna Be.T.7T.

JICA Study Téam

Mr. Akira AIKEX

Hr. Takashi SUZUKI
Mr. Junichi KOMADA
Kr. Mikio DANNO

Mr. Minoru TATEMATSU

Hx. Tatsuichi HIOAKA

Statf of Planning pDivision
Staff of Planning Division
Staff of Planning Division

Chief, Terrestrial Transmission
Planning Division E |

staff of Coordination Planning Division
Staff of Terrestrial Transmission

Planning Division E

Leader

Coordinator

Resident Representative,
NET Jakarta Office
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MINUTES OF MEETING
CONCERNING
THE DRAFT FINAL REPORT ON FEASIBILITY STUDY
FOR
THE NUSA TENGGARA AREA
TERRESTRIAL TRANSMISSION NETWORK PROJECT

The JICA Study Team héaded by Mr. Akira Aikei and the Team
of PERUMTEL headed by Mi. Roesmijanto made discussion on the Draf€t
Final Report ol the captioned Feasibility Study on January 21  and
23, 1984, at PERUMTEL Of€fices located at Jl. Haésanudih Ho.7, Ji.
Cendana No. 16 and J1. Supratman No. 48, Bandung,

A list of attendants is in ANNEX.

The JICA Team made ekplanation on the Feasibility Study Report
and made discussion with the PERUMTEL Team.

As the result , concerning the formulation of the final Report,
both parties have agreed and confirmed the following :

1. The presented Draft Final Regort has been approved as the
Final Report by both parties.

2. For the (inalization of the report, necessary editorial
modifications will be made.

Bandung, January 23, 1984

Condiymed and signed by :

)% ‘g’t_: H/’i
oesmi Janto ira

Akira AIKEIX

Chief Leader
Terrestrial Transmission JICA Study Team

Planning Division C
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ANHEX ATTEHDANTS TO THE MEETING (1/3)

January 2t, 1984, at the confercence room of PERUMTEL, Bandung.

PERUATEL:

Ur.

Ir‘.

MP-

Inr.

M.

M.

Ir.
Mr.

Drs.

- JECA

Roesmi janto Be.TT
Tjahjono D.H.

Azwar Mohamad Be.TT
Budiwasisto

Yasin Rivai Bc.TT
Jajat Suprijatna Be.TT

Gadang R.
Soewito Be.TT
Endang Rachmat

Study Team:

M.
Mr.
Mr.
Mr.
Mr.

JTH:

Hr.

Akira AIKEI
Takashi SUZUKI
Junichi KOMADA
Mikio DANHO
Minoru TATEMATSY

Takao IWASHIMIZU

Chief, Terrestrial Transmission

Planning

Division ¢

Chief, Terrestrial Transmission

Planning

Division B

Chief, Terrestrial Transmission

Planning Division E

Staf{ of Coordination Planning
Division

Staff of Terrestrial Transmission
Planning Division C

Staff of Terrestrial Transmission
Planning Division E

Staff of Cable Plaaning Division
Staff of Cable Pianning Division
Staftt of Financia! Pivision
Leader

Coordinator

Leader o€ JTM
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ANNEX  ATTENDANTS TO THE MBETING (2/3)

Januvary 23, 1984, at the conference room of PERUMTEL, Bandung

PERUMTIEL ™
Drs. Sutjito Bec.A.T. - - Chief, Capital Management Division
Prs. I. Nangah Seroma - Staff of Caplital Management Division
Drs. Endang Rachmat ~ Staff of Financial Division

JICA Study Téanm

Mr. Mikio DANXO

ANNEX  ATTENDANTS TO THE MEETING (3/3)

January 23, 1984, at the conference room of PERUMTEL, Bandung

PERUMTEL

Hr. Roesaijanto Be.T.7. - Chief, Terrestrial Transmission Planning
bivision C

Ir. Tjahjoro D.H. ~ Chief, Terrestrial Transmission Planning

' Division B

Ir. Budiwasisto ~ Staff of Coordination Planning Division

Mr. Yasin Rivai B¢.T.T. - Staff of Terrestrial Transmission
Planning Division C

Ir. Dewl Arumi - Staff of Switching Planning Division

JICA Study Tean

Mr. Akxira AIKEI - Leader

Mr. Takashi SUZUXKI

Hr. Junichi KOMADA

Hr. Mikio DANNO

Hr, Minoru TATEMATSU ~ Coordinator

Mr. Takao IWASHIMIZU - leader of JIH
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MINUTES OF MEETING
CONCERNING
THE PROGRESS REPORT ON FEASIBILITY STUDY
FOR
THE NUSA TENGGARA TERRESTRIAL TRANSHISSION NETHORK PROJECT
IN
THE REPUBLIC OF INDONESIA

The JICA Study Team headed by Mr. Akira AIKEI and DITJEN. POSTEL and
PERUMTEL personnel headed by Ir. Aqus Danman held the ceeting concérning
the captioned report on Septeésber 21, 1983 at the conference room of
DITJEH. POSTEL.

Attendants to this reeting are shown in Attachrent-1.

Team Leader of JICA expressed his sincere thanks for the DITJEN. POSTEL's

and PERUMTEL®*s kind cooperation during the study work.

JICA Study Team explained the outlines of Progress Report.

During the meeting, the report was discussed and mutvally agreed.

JICA Study Team reported the result of reeting held on September 16, 1983
at PERUMIEf. Headquartérs, Bandung, and DITJEN. POSTEL approved the minutes

of the meeting. The above-mentioned minutes are attached as Attachrent-2,

POSTEL requested JICA Study Team to study the application of Solar Cell
System and this study will be included in Draft Final Report.

Jakarta, Septesber 22, 1933

Confirred and signed by:

e

__(\i' . G \,C‘-o_(,

Ir. AGUS DARMAN AKIRA AIXEIL
pirector of Planning Leader
DITIEN. POSTEL JICA Study Tean
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ATTENDANTS TO THE MEETING

Septerber 21, 1983 at the conference room of DITJEN. POSTEL, Jakarta,

POSTEL:
1r. Aqus Darman - Director, Planning Division
Hr. Hoher Malano - Staff of Planning Division
Hr. Sutarto ~ Staff of Planning Division
PERUMIEL:
Ir. Abdu}l Muhaimin - Chief, Terrestrial Transmission Planning
Division
Hr. Azwar Mohammad Bc.T.T. - Staff of Terrestrial Transmission Planning
Division
Ir. ¥ulia Tarbunan ~ Staff of Terrestrial Transmission Planning
Division
Hr. Yayat Suprijatna Bc.T.T. ~ Staff of Terrestrial Transmission Planning
Division
Ir, Budiwasisto ~ Statf of Coordination Planning Division
Ir. Andreas Perangiaangin ~ Staff of satellite Transmission Planning
Division
Ir. Iwan Kekisnadi - Staff of Satellite Transmission Planning
Division
Ir. Suradiji - Staff of Satellite Transmission Planning
Division
Ir. Mas'ud Bc.T.T. - Stakf of Production Planning Bivision
Mr. Loeshir Arif JEC - Staff of Telegraph and Telephone Exchange
Planning Division
Ir. Dewi Avrunmi - Stafl of Telegraph and Telephone Exchange
Planning Division
JICA STUDY TEAM:
Hr. Akira AIKEI - Leader
HMr. Kazutomo OSAWA - Sub-Leader
Mr. Takashi SUZUKI - Survey Leader
Mr. Kazuo MORITA
Hr. Kinya SUZUKI
Mr. Satoru XUSHIDA
Hr. Junichi KOMADA
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Mr. Yoshihide HIRATA
Mr: Hikio DANNO .

Mr. Katsuhiko KAKEl

NTTPC

Hr. Tatsuichi HIDAKA

- Coordinator

~ Reésident Réprasentative in Jakarta.
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ATTENDANTS TO THE MEETING

September 16, 1983 at the conference room of PERUMIEL

Head_qmrter, fandung,

PERJMIEL
Ir. Abdil Muhaimin

Ir, Azwar Moharmad Be, 3T

Ir. Molia Tarbunan

Ir. K.Andreas Peranginangin

Ir. Iwan Krisnadl

Ir. Suradji

Mr, Loeshir Avif. JBC

Mr., Chaiaidi Be Pr
Mr, A.Djunaedi
Ir. Budi Wasisto

Mr, Soewito

Mr. Nelson

Mr, Miharmad 1ljas

JICA STUDY TEAM

Akira ATKEI
Kazutano OSARA
Takashl SUZKI

Kazuo MORYTA

chief, Terrestrial Transmission
Planning Division.

Staff of Terrestrial Transmission
Planning pivision,

staff of Terrestrial Transmission
Planning Division.

Staff of Satellite Transmission
planning pivision,

Staff of Satellite Transmission
Planning pivision,

Staff of Satellite Transmission
Planning Division,

staff of Telegraph and Telephone
Exchange Planning Division.

statf of Production Planning
Division.

staff of Production Planning
Division.

staff of Coordination Planning
Division.

Staff of Cable Planning Division.

staf€ of Building Planning
Division,

staff of Data Analysis and
Evaluation pDivision,

Leader
Sub-Leader
Survey Leader
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_Kinya SUZUKI
Satoru KUSHIDA
Junichi KOMADA
Yoshihide HIRATA
Mikio DANNO

Katsuhiko KAXRI - Coordinator

JTH (Japan Telecommnications Mission)

Takao TWASHIMIZU - Léader of Jid
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