Table 3-1 GDP and

Population
1988 1989 | 1990 1991 1992
GDP (Billion Kips) 86 213 228 236 253
(Growth rate) - (14.5%) %) | (35%) | (1.2%)
Population (thousand) |, o 0| 4,023 4,140 | 4,261 4,384
(Growth rate) P 29%) | 9% | 9% | (29%)

Table 3-2 Paid minoteé of Internationa

(thousand min.)

‘Services
1990 1991 1992 | 1993
International telephone | 1,267 | 1,645 2,048 2,592
(Growth rate) L (29.8%) (24.5%) (26.6%)
International telex 188 184 198 196
© (Growth rate) | (-2.1%) (1.6%) (-1.0%)

(2) Demand Estimation Technique

IOutgomg. and incoming yearly paid minutes are estimated from 1994 to 2011 For basic data, _

‘yearly outgomg and incoming paid mmutes are used The data is international accounting data
~ inthe Lao PDR. Historical data of paid mmutes from 1990 to 1993 and a part of 1994. The
_ trafﬁc is mcreasmg steadily by 26 7% in average per year This reliably coincides with a linear
_ regressmn curve. Consxdermg Laos status, though traffic showed a high growth rate after the
: 1ntroduct10n of the new economic pohcy, it is natural that the traffic demand grows at a

moderate rate. Accordmgly, in this estlmate a lmear regressmn model’ method was apphed

. (3_)'Estir_'naté Result
: Es_‘t'i_fn'ate of inter_ﬁational telephdneidcmar'id i.s s_how_n in Table 3~3 and Figu’re 3-1.
3-2.;”2' Predicﬁo‘nbf Num'be‘r of Intérnational Lines

(1)Trafﬁc Prcdlcuon R o - _
Predlctlon was made on the routes on Wthh 90% of the tota] trafﬁc in 1993 was camed and

S ,{1';_9";.. L



Table 3-3 _Demand Forecast ofrlnt-ernationat- Teléphone_Sarvice
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the prediction of the remaining 10% was made in bundle. Just as in the demand prediction, a
linear regression model was applied to outgoing and incoming paid minute data from 1990 to
1994. Data for the first half of the year 1994 and predicted data for 1994 are adjusted. Busy
hour traffic ("A" in Erlang) is calculated based upon ITU-T recommendation E-506.

A=Ydh/12x60e
: yearly paid minutes

¢ day to month ratio.: - 0.048
: most busy hour concentration ratio: 0.11 |

T QL e

: line efficiency .fa__ctor':' o 07
| (2) 'Stud.y on B"reék-Eyeh Point of Direct Tfansit Routes

.- The traffic of most of the routes with Laos is now connected through Australia. Comparison
- of transit connection and direct connection is determined by the following formulae. .

: Trans1t connectlon direct lme operatlon cost > transit operatlon cost-
Dlrect conncctlon direct- lme operatlon cost < transrt operatlon cost

Ea'ch;‘cost is as follows:
= Direct line operation cost .. . .
= satellite segment charge + IDR modem mamtenance charge
Transxt operation cost R
L = chargeabie minutes X transn charge/mmutes X 1 2

" For Laos and for this projecf, the direct Zconnection' is economical when busy .hdu_r traffic
* exceeds 0.7 Erlang (yearly chargeable minutes : 80 thousand minutes or 4 lines equivalent).

(3) Line per Route Plan

' Accordmg 10 the predlcted busy hour traffic per route, clestmanons with traffic volume of -
“more than 0.7 Erlang should be’ connected direct and other destinations should be connécted
'_ by transit operation Number of neccssary lmes is calculated using the Erlang B equation with
;'loss probabnhty 1/100. The traffic: forecast for destinations is shown in Table 3-4. The
: _'forecasted number of liries for destmauons is shown in Table 3-5, Destmatlon'; and number of
' _-lmes to be. 1mplememed by this pro;cct are shown in Table 3-6. '

- 3;2-_3 De-térm_i_hi_rig: Scale and _G_r_ade of Eac'ilities )



Table 3-4  Traffic Forecast by Destinations

(Ferecasted Busy-Hour Erlang)

Destinations,” Yead 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 [ 2001
Thailand 2184 - 2276]  2460] 2644 2828 3012 3195 3379
lusa | 880 9.46] 10790 1211 1343 1475 -1608]  17.40
Australia 461 500 580 660 739 819 8% 978
France 334 357 a03|  4s9 495 sal sgl|  ex
Japan 211 235|282 329 377 . 424 47| S8
Vietnam 170 186|219 251 283 316 348 Y
Canada | oot42 assto a8l 207 2330 258 284 310
Taiwan | 11 iz2| o 145 ver 189212 234 256
Sweden A 082 098 114 1.30 1‘45' 162f 178}
Singapore C12e 3 sl s s 206 23 s
China 01 w0l 12 1 el 18 ves| 2a]
Hong Kong 080 086l 098 L1l 123 135 148 . 160
Indonesia - 056 062 o7 083 093 - toa o 1id 125
Germany | osa iol| vl 130 4139 173 187].
UK. - 062  Og6| 075 08¢ 093 101 '_'1';_16 RERT
Malaysia’ 030 o4s| o0sd o0&3  om  os 089 0w
Others 398 430] 493 557 . 620 684 . 747| 81
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Table 3-6  International Telephone Circuits Plan

No.

- . Destination

Number of
Circuits

. Remarks

USA

27

| via a third country -

Australia

28

France .

13

Japan

12

Vietharn

o
o

Canada

Taiwan

via-a third country

Swe;ién

wloel et wel B ow| o] .

Singapore

—
o=

China

b
e

Hdng Kong

—
=~

Indonesia

e
Go §

Germany

bt
L

e

-
Y

Malaysia

wmlw|l o] v on] ]| ool ol o0f o0

Total -

154

Table 3-7  Main Feature of Earth Station Standard:s

Item

OdA

NewA

B

F.

D

 |GTa4CH:
| (dB/K)

40.7 -

35.0.

17|

Rl 227
- F-2:270
F-3:20.0

DL |
D237, |

[Typical antenna

" |dfameter (m)

| 32

16

1

F-1:4.5:
F-2:6
- F-3:9

S D4
D21

~ [Available -
| modulation

FDM/FM
scpC

TDMA
FMTV -

JIDR

- | TDMA

C{IDR -
|BS

FDM/EM
SCPC

FMTV. '

JCFDM/FM: '
|scpc -
EM TV -

- | IDR .

|BS

DR

~[scpeicrm

Applications .

Lar‘ge‘ scale
for country
gate

Large scale
for country .
gate -

_‘gathayﬁ-r?

Mediom ‘scale’

for “country .

Small scalé
for business

communicatio

Sroall soals
for - rural: -
communicatio

‘ms.

Cifguit capacity

more than 100

more than 100" -

20700

~ |less than 56

fess than 50

2 4-




(1) Earth Station Standards

INTELSAT has five different earth station standards (Old Standard-A, New Standard-A,
© Standard-B, Standard—F, Standard-D, in order of performance) for intemnational public
_ te]ccommunlCations in the C band (6/4GHZ band). The principal specifications of each Earth

Station Standard are shown in Table 3-7. Larger scale earth stations will result in higher initial

invéstment, but lower space segment charge from INTELSAT, which reduces operation cost.

INTELSAT New Standard A (heremafter referred to as "Standard A") should be adopted for
. .the eanh station type in vrew of the following considerations,

The 1mt1al number of lmes wrll be 154.
In comparing Standard-A earth stations and Standard B earth stattons the difference in
1n1t1al investment cost between the two standards can be made up within. 2 years: by the
- drfference in space segment charges makmg Standard-A earth stations be more advantageous
in the long term, ' ' ' '

{(2) Telecommunication Systernt

The trend of world-wide telecommunication facilities is moving from Analog to Dlgltal ‘which
has higher circuit quality and reliability, also enabling minimization of cost of facilities and
- Operations. Intermediate Data Rate (IDR) should be emiployed for the this project: Low Rate
Encoding equrpment wlnch can effecttve]y increase the channel capacrty per camer should
also be employed to mmmnze the satellite charge. '

: Based on the esumated trafﬁc demand in Laos, the initial transmission capacity should handle
.15 destmatrons, the transmrssron rate of each line should be 512 kbit/s, 1 Mb1t/s or 2 Mbit/s in
. accordance with trafﬁc volume

(3)_’I_'_h_e Choice of Sate_llite

" From skylme measurement at. the time- of the site. survey, it has been confirmed that

telecommunlcatron with INTELSAT satellites at each of 60, 63, 66 and 174 degrees from the
L tntended earrh statlon locatton 'Was possrble An INTELSAT satellite located at 66 degrees east
S longttude should be used as-other satell:tes suffer frorn a: shortage of avallable capacity: and
annot provrde an; addluonal frequency band necessary to. transmrt the 15: camers in the
R present plan Smce INTELSAT Satelltte VI will be: posmoned at thts locatron m the latter half
_'of 1996 and later the desrgn of earth statron facrlmes and crrcunts must assume the use of_'_

__.7.25‘_ ._ ..



Satellite VIII.

For the frequency band, C band should be used, for establlshmg effectwe telecommumcanon
circuits, - - ' R

-For destinations with which thls satelllte cannot - cornmumcate dlrectly, transrt cu-curts via a
third country should be established. ' S Co

4) Deterrnining the Scale of the Earth Station Telecommunication B'uilding _

In general, telecommunication buildings endure over 30 years. Though ﬂoor space of the earth
station burldmg should satisfy the minimum requirement, future expandability should be
considered in designing the equipment rooms, Such consideration includes the following: '

- sufﬁcient space for future television transmission facilities .~~~ -

- - minimum sufficient space to provide for expected expansion of mternatrcmal lines (mcre than
230 in 15 years) and power for them, established by Laos RN '
- sufficient space for the replacement of a set of rechargeable batterles whlch have about a 7
year life time ' R A BRI

&) Approach Link . -

Although there are several alternative methods for estabhshmg an approach link, the followmg
~four methods are regarded as applicable to thrs project: ' SRR

1) Connecting the earth station and 'Numphou. Exchange directly via microwave transmission
2) Connecting the earth station and N ummphou Exchange via optical fiber cable * _
3) Constructing a  link composed of mrcrowave and fiber-optre cab]e systems makmg use ‘of

the existing TV broadcastmg tower B ! S o
4) Constructing a link composed of microwave and ﬁber—optrc cable systems makmg use of a _:
tower to be built near Numphou Exchange s

A_ppen‘dix-ﬁ shows the result of careful co_m'parisonfof_ these 'al’te'matives_ .
~In conclusron the approach link should g0 vxa the: HF transm:ssron statlon (hcremafter
‘referred to'as "the repeater- statron") ‘in: Vientiane Clty, with-a dlgrtal mlcrowave system for -

_communicating between the earth station and- the repeater statlon and an opncal ﬁber cable
system between the repeater statron and Numphou Exchange fg b T

Cgee



The handling capacity'of the approach link should be a 34-Mbit/s system which is the
minimum requirement for handling the initial number of lines.

(6) Frequency Interference '

Two types of frequency mterference were examined: between the earth station to be built in
 this project for the INTELSAT satellite and the existing terrestrial microwave transmission
" - system, and between the microwave transmission system to be built in this project and the
existing terrestrial rrucrowave transmission system.

In ¢onclusion, it has been confirmed that, within the scope of all available information, there
should be no frequency interference problems. The sum-up and result of examinations are as
follows: - - ' '

1) The Earth Station for the INTELSAT Satellite

" The ¢arth station fot the INTELSAT satellite transmits carriers in the 6 GHz band and receives
carriers in the 4 GHz band. It has been confirmed in the site survey that these bands are not
used at pnesent for terrestrial microwave transmission in Laos. '

: Moreover since EPTL. operates a Standard F-3 earth station for the INTELSAT satellite using
- .- the frequency. in the same band on the site where the new station of this pI‘O_]CCt is planned to
be built, it ha.s also been expected that the new statron will not have mterference problems.

2) Microwave Transmission System

' The-digitai_l microwave transmission 'sy'stem to link the earth station and the repeater- station.
should use the 7 GHz (7,125~7;425 MHz) band among the bands recommended for medium
capacity digital radio-relay. systems by ITU-R. In Laos this band is not presently'ellc')cated"'to
the terrestrial microwave transmission system and will be used for the first time in this project. |

: :Though thls band is already used in’ Thalland i the three links from Udong Tam it has been

. “confirmed that interference is: neghgxble, _;udgmg from -the distance and ‘angle. of the link
e -;"gplanned in this pro;ect However as several telecommunication: compames are developing

: nanona] te!ephone networks in Thailand, with an expected increase in band use, |t is prefemble
that this matter should be brlaterally negotmted



because of severe interference with Thai terrestrial microwave transmission system,
{7 Switching System
The switching system should be expanded to handle the initial number of lines.

- The existing switching facilities and billing system are only equipped with limited international
funcnons, which require prompt improvement. However, COsts must be restncted by hrmung
the added and improved functions. :

The followmg should be accomphshed

- international account processing -

- statlstleal data collection for international traffic
- distribution of return traffic

- improvement of signaling systern

_ Addltlona] trunks needed for the newly opened mtematlonal routes should be mstalled at the
. $ame time as the introduction of the above lmprovement B

(8) General Stan.dards

The standards of the telecommumcation fac:lmes as mtematxonal connecuons are. reqmred '
should comply with ITU-T and ITU-R Recommendatlons and. INTELSAT Standards.’
there are no construction standards in Laos bulldmgs should comply with Japanese_

construction standards.
3-3 Basic Plan
| 3-3-1 ..Sit.e a_nd“Layoot.PIan .
1) Earth Statio_n‘.
Located about. 13 km north of the cxty of Vlentlane -the . slte of the .earth stanon faccs a |

~4-meter-wide road (unpaved) on its west side. The site is a deformed rectangle about 280 m

. wide and 140 m deep and slopes toward: the northeast The: condmons of the planned Iocatlon |
of the earth statlon are. shown in Flgure 3- 14 ' ' '

At the time-of the site mvesngatlon it was assumed that the earth statlon was to be located in-.

- the northem part of the pro_]ect site because there was an HF antenna that was m use for' _.; TN



domestic communications. Because a later survey revealed that the existing antenna might be
moved, the central part of the site, which is advantageous, was finally selected. The reasons
why the central part of the site was selected are given below: ' :

- Since the original project site slopes 'comiderably toward the northeast, it would require

considerable filling work. The foundatlon for the building would have to be large, and that
would be more expensive than movmg the antenna and related facilities.

. Use of the central part of the site will permit the existing access road and yard roads to be

used without modifications. _ '

- 'The central part, which is hlgher than the northern part is more suitable for construction of -

" an approach link." o o
- The central part, which is higher than the surrounding area, drains rainwater well.

The layout of the facilities was planned so that other facilities, such as the existing earth station
antenna, would not be affected. Under the plan, the satellite communication building will be .
located in the middle of the site, and the INTELSAT earth station antenna will be erected to the
south of the bunldmg An area to the east’ of the bualdlng will be set aside fora future earth
station antenna.” R L '

Since the power generator uses a diesel engine, the generator will be housed in a separate
bu11dmg located in the. southeastem part of the pro;ect site, in order to reduce noise and
vibration from the engme b : o '
_ The layout of the earth station is shown in Figure 3-15. "
2) Repeater Station:(HF Transmitting Station)
“The ‘site for the repeater station is on-the premises of an existing HF transmission station
1ooaxed in the center of the city of Vientiane. Like the site of the earth station, this site is owned
by BPTL. Facilities such as HF transtmitters are also now in use there.
' Flgure 320 shows the locatlons of the mlcrowave commumcatlons, tower and the engme
_ generator house. ‘ ' L o : Lo
-3-3-—2{ "Arch'_ite_ctural'De_sign
DFicorPlan

() 'Funct_io_ns 'a‘ndr_F_lo'_or_ Area of Rooms

' _4_2':'9.'_;_.- D



. a) Satel_lite Communication Building

* Communication Equipment Room - - o o _
Houses satellite communications equipme'nt', ~approach link equipment, and ‘other
equipment. According to the layout of equipment (refer to Figure 3-16) which-was derived -
g using a method adopted by Japanese telecommumcanons carriers, the ﬂoor area is decided
"to be about 90 m?,

- Operation room R PR : 7
Houses a control and monitor system and is adjacent to the cemmunications equipment -
room. According to the layout of equipment (refer to Figure 3-16) which was denved usmg'
a method adopted by Japanese telecommunications camers the floor area is decided to be
about 30 m2, '

. UPSroom . S :
‘Houses low—voitage sw1tchboards UpPSs, rectifiers, etc,, and: : is adjacent to the

communications equipment room. According to the layout of: equ1pment (refer to thure o

3-16) which was derived using a method adopted by J apanese telecommunications carriers, :
the ﬂoor area is det:tded to be about 63 m2. '

Workshop S : : . _ el ,
The workshop will be used for repair. and maintenance of commumcatxons equlpment and
will have a ﬂoor area of about 20 m2 {= 2 servicemen x 10 m"’-/person)

A1r eondltlonmg plant room - _ :
An individual air condltlomng system will - be used -To control humtdlty in the
communications equ1pment room and the control room and filter fresh air, the room will
also house an outdoor air filter system and a power control panel. The requlred ﬂoor area is
about 20 m?.’ : ' ' '

Ofﬁce : . C e . _ R
An ofﬁce w1th a floor area of about 54 m2 (— 9 persons X 6 mﬁlperson) for the staff

.+ Meeting room - S LA AL A
A room with a floor area of about 15 m2 (— 5 _persons. x3 m2) for meetmgs and operator _
training. ST '

+ Storage . _ _ : T A e TR
A storage area of about 15 m? for storing spare parts and components for communications



equipment.

Bunk room
Has ﬂoor ares to house three bunks for ‘ihlf{ workers.

Pantry
Has mmlmurn pantry space for shtft workers

Common use space : _
Common use space, such as bathrooms, corrldors and. entrance hall, desrgned to suit the
funcnon and size of the facrlmes '

b) Engine Generator I—_IouSe (Eart_h S_tation)

Engme generator room
Houses engine generators AVR, power recewmg board, etc. The floor area necessary for_
the equipment about 90 m?,-

(©) En'gi'ne Generator House (Repeater Station) -
Engme generdtor room -
Houses engme generators AVR, rectlﬁers, etc. The floor area necessary tor the equrpment'
about 25 m2.
(2) Floor Pian _
"The satellite’ commumcations statron is . d1v1ded into a machine room zone (e g.,
' ‘commumcatlons equlpment room, _control room power room) and a lwmg space zone by
locatmg the entmnee between the two zones ' ' ' '
- 3) ﬁioor‘ A‘re'a'of Bach-Roomjand Equipmerit o

' ;'Frgure 3-16 is the p]an of the Satelhte Communlcanon Building. -
' The ﬂoor area of each room and its equlpment are summanzed in Table 3-8.



Table 3-8 Fioor AreacofRooms

house
(Earth/Station)

Buildings Room Floor area (m’) | Remarks
Satellite _ Communication Equipment 88.93 | Cable trenches, insert bolts
Communication. |Room _ o
Building Operation rovm 33.08 | Cable trenches
| UPS room 62.84 | Cable trenches
Workshop 20.88
Air Conditioner Plant -19.44
Office 57.68
Meeting Room 20.60; -
Bunk room L2221
Storage 15.12
Panfry 672§
Battwoom 14.16
Entrance/corridor 73.22
Entrance porch - 18.72]
Total floor area 453.60
Engine’ generator | Engine generator room 92.40 |Cable trenches, hydraulic pipe

trenches, foundations for engine
generators, oil-retaining wall -

Engine generator
houseé  (Repeater
Station) "

Engine generator room

24.75

Cable trenches, hydraulic - pipe .
trenches, foundations for engine .
gc’ncrators,_ oil-retaining wall

2) Section Plan

The building’ will be one story in size. Consndermg the helght of the commumcanons’
equipment (2, 100 mm) and the overhead wmng space reqmrement the requlred under—beam

clearance is 3,500 mm. Thelefore the height, mcludmg the beam, is 4 200 mm.

In view of the climate of Laos and the rarity of flat-roof waterprooﬁng in the country, slopmg '
tile roofs will be employed. To reduce dlI‘—COI]dlthI’lmg load and prevent ramwater mtrusxon

th:ough walls and openings, roofs will also be used as eaves.

3) Structural Plan

(1) Type of Structure

(a) Buildings

- -32-




Common local practice is to employ reinforced-concrete rigid-frame structures using bricks for

“exterior walls and partition walls, and timber or steel for roofs. :

For construction efficiency and ea’sé of maintenance, a standard construction method in Laos
will be employed. . | .

| According to a soil survey conducted as part of the site survey, the bearing capacity of the soil
at a depth of 1 m below ground surface is about 10 t/m2. Therefore, independent spread

- foundations will be employed for buildings. The ground floors of the buildings are of

- slab-on-grade concrete type, which directly transfers the weight of the floor to the ground
below. - '

(b) Foundations for Antenna and Tower

Foundatlons for the antenna and the tower are remforced concrete, These foundations are
-desxgned taking into account the welght of the antenna and the tower, and wind honzontal
~ force. ; ' ' ' '

(2) Design Loads and External Forces |
(a) Dead Loads

Station building: Weight of the bulldmg _
Antenna/tower foundatlon Welght of thie foundatlons and weight of antenna and tower

(b) Live Loads _

Live loads for the communications equipfnent room, power room, and power generator room
are determined on the basis of the weights of the equipment housed in each r(_)o_m_ and
 historical data of communications. facilities in Japan | o '
Live loads for other rooms are determined in accondance with the dcslgn standards of the
' Archltectural Insmute of Japan '

. Commumcatlons equlpment room control roorn 500 kg/m2
- Power room; power generator room I ;000 kg,/m2
' Ofﬁce etc. 300 kg,/m2 '

Althoug_h_ thé foofs are not supposed to support humans or things; 90 kg/m?is allowed for
co_nstrtjctidn and maintenance activity. B ‘ L -
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The highest instantaneous wind speed observed by the meteorological observatory in

Vientiane in the past 34 years is 37 m/s (observed at a height of 18-m). The wind speed the

EPTL used in calculating wind loads on similar microwave towers is 160 km,/h (44.4 m/s).

~ This value corresponds to the expected value of 46 m/s for 50-year 1nterval denved from
yearly strongest winds for past 34 years. - '

_ Therefore in view of the soctal and economic 1mportance of- the comrnumcations facxhnes a
wind speed of 160 km/h (44.4 m/s) is employed. '

(d) Earthquake Loads

' According ‘to the local meteorological - observatory, possible earthquake-induced ground
- acceleration in Vientiane is 20-- 50 gal. Generally, under the Standard Burldmg Law of Japan,

the acceleration of buildings similar to those now planned is 2.5 to 3 times the maximum
acceleration of earthquake motton For purposes of thlS project, therefore a standard shear
coefficient of 0.1 is used. SRR SRR '

(3) Structural Design Standard

The demgn standard used in Iapan is apphed because there isno applicable desrgn standard in
Laos. : - o

4) Building Equipment
(1) Electrical Equipment .

Electncal equipment for bu1ldmgs on. the secondary sxde of low-voltage swrtchboards
~ communications equnprnent will beprov1ded '

- (a) Trunk/Motor Circuit

For constructton efﬁcnency, trunk hnes and motor c1rcu1t lines are w1red usmg cable and cable
rack. ' ERErE S

(b) Lighting Installa_tton ‘

To lower operatmg costs, ﬂuorescent lamps are used. - Usmg the Japanese 1Ilummance .
standards and lllummance data from commumcatlons fa<:1ltt1es in]J apan the followmg mdoor B
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illuminance is used:

Communication equipment room, UPS Room, office, etc. 500 Ix
Air condltloner room 200 Ix

Bunk room, comdors, toilets, etc. 150 Ix

(c) Receptacles

Receptacles for general use and maintenance of communications equipment will be provided
as necessary in each room. '

(d) Grounding

Low-voltage equipment -for buildings and electric circuits will be grounded. Grounding
Tesistance is to be 100 Ohms or less. '

. ('e)"Lightning Conductors

Smce the buildings are covered by the lightning conductor for the mlcrowave cormmunications
tower (angle of protection: 60 degrees) no lightning conductor exclusive fo the buildings will
be provided. '

- (f) Autornatic Fire Alarm System

Con‘s_ide_ﬁng the importance of the facilities; au_tor_natic -_ﬁre-alarm systems will be. provided._
.~ Detectors for each room will be employed. ' | S '

(g) Piping Installations for Telephone Lines
| Piping and outlets to appropriate locations in each room will be installed.
* (2) Plumbing System
(@) _Water Supp_ly:_System. .
At present c1ty water 1s not avallable at the pro_]ect sue Instead groundwater is- pumped to an
i elevated remforced concrete tank which supphes water to the existing. facilities: : ' N
~For thlS pI’Q]BCT. a grdwty water supp!y system composed of a recewmg tank, pumps, and an

Ly elevated tank will be mstalled because the emstmg e]evated tank 15.mot hlgh enough (7 5 m)



to generate the water pressure required. Well water will be delivered to the receiving tank by
Laos. '

(b) Drainage System

Gray water and sewage in the facilities are conveyed separately to a combined treatment
system outdoors. Treated water is conveyed to a filtration tank for on-site filtration,

(c) Pluming Fixture Facilities - -

The bathroom will have water corsets, washhand basins, mirrors and a cleanmg smk The
pantry will have a water-boiling facility.

(d) Fire EXtinguishing System

Fire. extmgunshers will be prowded at proper locanons in the satellite commumcauons
building and the engine generator house.

“(3) Air Conditioning and Ventilat’ion.Sy‘ste_ms_ o
(a) Air Conditioning System

In order to achieve the required quallty and reliability of service, lt is very 1mportant to
maintain constant environmental conditions for the communications equnpment Therefore, the
communications equipment room and the UPS Room will be: equnpped w1th an axr—cooied air
conditioner. To ensure reliable air condmomng, each room will be- prowded wnth a backup -
unit. _
Habitable rooms will also be air conditioned because temperature and- humldlty in Laos are
high and habitable rooms are usually air condmoned ' '

~ Design Conditions for Air Conditioning System

Outdoor air temperature and indoor air temperature are determmed based on meteorologlcalz :
data and environmental conditions spec1ﬁed for communications equ1pment '

* Outdoor air temperature - _
Dry-bulb temperature: 35 degrees C- |
Relative humidity 66 % -

+ Indoor air temperature




Communications equipment room

Dry-bulb temperature: 26 +/- 2 degrees C
Relative humidity: 55 +/- 15 %

Power room and other rooms

Dry-bulb temperature: 26 degrees of

Relative humidlty

- Rooms to be air conditioned and air conditioning load

~ The rooms to be air conditioned and cooling loads from people and heating equipment are

shown in Table 3-9.

Table 3-9 People Load and Equipment

- Load _
Room .. People Load | Equipment Load - (kW) Remarks
-| Communication 3 - 19. Cooled year-rouid -
equipment room . o
Operation room 3 45 _ o _
UPS Room 3 - 10 | Cooled year-round
Wofksh_op 2 |
Office -9
Meeting room 5.
| Bunk room 3

(b) Ventilation System

Rooms in whlch heat, dust odor or moisture  are generated -will be ventllated Class 3

those rooms are shown below.

Table 3- 10 .Air Change Rate

. mechamcal ventilation w111 be used. The rooms to be vennlated and the. axr change rates tor-

Room:

Air. Change Rale o

Enginé gcnerétor house '

5 changes/hour

'| Air conditioning piant

5 ch'ang'n;s/hour )

Bathroom

10 changes/hour

Pantr.y, o

2|8 changes/hour. . -
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5) Construction Material
(1) Basic Policy

~ The exterior must meet the durability and waterproofing requifements of the communications
station buildings, suit the natural features and climate of the area, and be €asy- to maintain.
Interiors of machine rooms must be compatible with machmes and be durable. Interiors of the
other rooms must be easy to maintain.-

(2) Ex_ter_ior Finish

Roof: concrete siab + mortar + liquid-applied membrane waterprooﬁng + wooden timber truss
+ 100f + roof tiles '

External wall; brick masonry w;th mortar rendering and wall coatlng

Floor: Entrance porch --> porcelain ﬂoor tllee o

Scarcemont > troweled concrete ‘

Openmg. aluminum sashes_, steel doors.

(3) Interior Finish of Principal Rooms _

Communlcatlons equipment room, power room:
Floor: vinyl tiles

Wall: mortar undercoat synthcue resin emulsion pamt
Ceiling: exposed concrete finish

Control room, office, etc.:

Floor: vinyl tiles ;

Wall: mortar undercoat, synthotlc resm emulsmn pzunt -
Ceiling: rock wool soundproofmg ' "

Air conditioner room:

Floor: floor coating - _
Wall: mortar undercoat, synthetic resin emulsion paint o
Ceiling: concrete finish B B '

En_tranco hall, corric_lors: _

Floor: terrazzo tiles _

Wall: mortar undercoat synthetlc resm emulmon pamt-.- . |
_Celhng rock wool soundproofmg |
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3-3-3 Equipment Plan
[ 1] Earth Station Equipment Plan
The INTELSAT earth station consists of the following. Configuration diagram of earth station
" is shown in Figure 3-2, floor layout of earth station in Figuré 3-3, and floor layout of engine
generator house in Figure 3-4.

(1) Antenna System

The antenna which transmits 6 GHz signals to the satellite and receives 4 GHz from it should
comply with INTELSAT new Standard-A performance characteristics.

1) System G/IT: - More than 35.0 dB/K at 4 GHz
2) Operational frequency range: = a. Transmission 5,850 to 6,425 Mllz
' -b. Reception 3,625 to 4,200 MHz

3) Polarization: - Left hand and right hand circular polarizations
: . ' " . for both transmission and reception

- 4) Diameter of antenna: 16 m
5) Tr_ack‘ir"lg and Driving: Step-tracking, limited motion

-6) Wind resistance: | ~ No damage from instantaneous wind 'yelocity

of 35 m/s at operational position or 55 m/s
at storage position. |

(2) Ground Cofnrﬁunication Equipmént (GCE)
1) High Power Amplifier (HPA)

The HPA amplifies the 6 _GHz'sig_nal to a required power level for transmitting to the satellite.
- The tran$mi1ting ampliﬁé_r uses an amplifier which consists of a TWT (Traveling Wave Tube)
and linearizer convenient for the frequenéy 'remangefnent conducted by INTELSAT every few
- : yeafs Saturated oiitput power of the HPA situated in the heart of the earth station decides the
transmlttmg capablhty Because Il’lOdlﬁCdthIl of its output is not easy, more than 600 W of

- output power is adopted in the pl'Q]CCI

a) Ampliﬁe'r" TWTamphﬁer : _ .

b) Capac_i_ty' Saturated output power is more than 6OOW S
' c)_'R‘_:'du'ndar_lt configuration : Dual on-line and one standby conﬁguratlon to meet dual E
'.'p_ol_'a.'y.:"i'z':a_ti'('}r'l;r_e.q'lﬁl.i;ffef_rri'er_xt'.‘_lf L
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-d) Transmission waveg_ui'de circuit ; To enable transmission of TV signals in the future, a
VRC (Variable Ratio Combiner) is equipped in the wave guide circuit.”

2) Low Noise Amplifier (LNA) -

* The LNA amplifies the 4 GHz weak signal from the satellite.

- “a) Amplifier : non-cooling FET amplifier it maintained - :

b) Noise temperature : A system G/T of more_th'an 35.0 dB/K with antenna facilities.

" ¢) Redundant configuration : Dual -on-line and one standby configuration to meet dual
polarization requirement. '

3) Transmission Power Controller'

- The unit, which controls the transmission power, should be accessible to five IDR frequency
converters and form a redundant configuration with five on- lme and one standby.

4) IDR Frequency converter
For ‘transmission, the unit converts the intermediate {frequency output carriers from the
modulator to 6 GHz carriers, and for reception; 4 GHz band output carriers from LNA to

'mtermediate frequency camers 1t should be accessible to five transponders for transmission
- and receptlon and have redundant configuration with five on- -line and one standby.

5) IDR Modulator and, Demodulator -

For transmission, the umt converts 2 Mbit/s dlgltal sxgnals from telephone Imes to IDR
‘.‘1ntermedlate frequency camers and for reception, it converts IDR mtermedlate frequency _

5 camers 10.2: Mblt/s d:gltal signa]s of teIephone lmes ' : T
| a) Number of satelhte carrlers :

4.15 carriers m accordance with commumcdtlon demand for 15 routes.

b. Eqmpment for 18 carriers mcludmg spare 512 Kbit/s, 1 Mblt/s and 2 Mb:t/s units.

-_i{;b) Redundant conﬁguratlon o e S :
Redundant conﬁguratlon wnth elght on—lmes and one. standby

- 6) -Eng_ineeri_n'g_'_Seryzic__e Circdi_t .Uni.t' (ESC) _ '_ _ '

s



The unit sets up-a talker channel with other earth stations. The talker channel is-extended to the
central office and enables conversation over telephone and teleprinter unit in TTMC room.

The ESC unit is installed in the satellite communication equipment room. Telephones are
installed in the satellite_ communication equipment room and the operation room. The
telepﬁnter is installed in the operation room. ' '
The function of the unit is as follows:

a) Number of satellite trunks: Initially for each trunk, one telephone line and one teleprinter
o . . line 17 lines. _ . S
-b) Number-of terminals; - - 3 telephone lines and 2 telepn'riter lines initiall_y.

{3) Monitor and Control System

The computerized monitor and control system is for labor savihg and centralized supervision
of system: operation.. The.main unit is: installed in the satellite communication eqmprnent :
room, and interface units such as dlsplay and teleprinters are installed in-the operauon room.
Main functions of the system are as follows:

i) Monitor unit:  To monitor status of facilities
_ ©inthe earth station.. - .
.2)'C0ntrol_ unit: - To control. facilities in the earth statior. o
23) M_eas'u'ring unit : ‘To measure operationai status ofl facilities in the ‘c_:anh station, °

(4) Power Supply
1) Power Receiving Facility
AC 380V 3- phase 4- W1re SOHz power is supplled from a transformer to be buzlt by Laos. | _
250m underground cable should connect the 22 kV/380 V transformer to the new building by
way of the Engme Generator House. A power receiving board and mtermedxate power supply
racks qhould be installed. ' o '
2) Engine Generator = . . .
Because of power fallures about 2 or 3 times a month an engme generator should be’ mstalled o
The output of the engine generator should be 200 kVA gwen the power consurnptlon of
communication facilities and bu1ld1ng ' ' ' '
3) Uﬁinterruptible _Po_wer Supply :(UPS) -

T



‘During the time it takes to start up the engine generator, UPS maintains the principal funcuon
in the earth station. The capacny of the unit should be 60-kVA gwen power reqmremem The
capacity of battery for UPS should manage minimum power supply for communications
equipment until the engine generator gets started to feed power. |

'4) Automatic Voltage Regulator (AVR)

AVR should be installed in the power supply circuit for reducing possible fluctuation in
voltage of the commercial power. The capacity should be 200 kVA.

5) Rectifier
A DC.- 48 V rectifier should be installed for the communication facilities which need direct
current power supply. The capacity should be 2 kVA given requ1red powcr The unit consists
of one on- -line and one standby. ' : o

(5) Grounding System

~ Grounding for iightniﬁg, for communication equipment, and for poWer supply equipment are
- provided. ' S . L

(6) M.ainten.aric.e Facilitiss '

) S‘lpar.e Parts
Spare parts neéessafy. for se]iable maintenaﬁse for the ihitisl three years will be fumished.' |
_ .2) Mainfenan_c’e Instruments and Tools

‘Necessary instruments and tools for méintaining line quality in the earth station should be
supplied. ' ' e Fo '

3) Docuni_ents |

Six- sets of operatlon and mamtcnance manuals system handlmg manuals and mspecnon
- documents should be supplled ' '

-(7) Cabl_ci_Ro_ute- s



The cable route for this project is shown in Figure 3-5. For connecting existing facilities, new
communication cables should be installed between new and existing buildings.

(8) .Faci]i.ty s
The facilities, instruments and tools for this projgct are as follows:
) Antema system S
2) Ground communication equipment
a) High power amplifier

3
- b) Low noise amplifier 3
~ ¢) Transmission power controller 5

5

d) H)R-frequency converter .. ©. . 5.

¢) IDR mod_ulawr-demodu!ator_ 18

f) ESC unit o

3) Monitor and control system - I

4) Power supply facilities

a) Power receiving facility - 1
b) Engine generator 1
¢) UPS 1
d) AVR 1-
e) Rectifier 2
5) Grounding sysfem : . 1
6) Maintenance facilities. -
-a)Spareparts . - . - 1
b) Ma.in_tenance instruments and tools- 1.
c¢) Documents o 6
7) Materials for installation o
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[2] Approach _Link Facility Plan - -

The approach link from the central ofﬁce to the earth station is de31gned wuth two lmks via a
repeater statlon because a single direct link connectlon is difficult.

The repeater statlon will be installed in the ex1stmg HF transmitting station in Vlentlane
Fiber-optic cable system will connect the central office Numphou Exchange to the repeater
station, and a microwave transmission system will connect the repeater station to the earth
station. The repeater station is an unattended statio.n and a facility alarm is supervised in the
central office. The configuration diagram of the. approach link is shown in Figure 3-6, the
- floor layout ‘of equlpment room in the repeater station in Figure 3-7, the floor layout of
' termmals in the central office in Frgure 3-8, and the ﬂoor layout of Numphou ITMC in Flgure :
(1) Digital Microwave Transmission Faeilitie's :
" The dlglta] mrcrowave transmlssmn facﬂzty mstalled between the earth station and the repeater '
._ station sends and recerves mlcrowave 31gnals through line of sight propagatton The 7GHz -
'band is selected so as not to interfere with exrstmg terrestna] microwave systems Antenna

‘will be mounted hrgher than 38 meters to ciear the first Fresnel zone.

D Propagation'distance: 125 km

2) Microwave tower: _ ' Earth station: 43 mhrgh self standmg type
S o S Repeater station: 60 m high, self standing type
3) Antenna: o _ 1.8 m diameter parabolic.  V+H :
4) Frequency: . 1,12510 7 425MHz (max. 4+1 system conﬁguratlon)
5) Transmission capacity: 34Mb1t/s
6) System: | ' 1+1 conﬁguratlon
7 Wavegurde length: _ Earth station; about 62 m, Repeater statlon about 75m
8) Radio equipment: Output power; over IW
.9) Supervisory control system: Earth station is the master.-Alarms in the repeater

station are momtored in the central ofﬁce_-. o
(2) Fiber—Optic Transmission Facility

The ﬁber-optrc transmission facility mstalled between the central ofﬁce and the repeater: station |
sends and receives signals through optical fiber cables. The facrhty has redundant '

conﬁgurdtlon using two routes Cables aie. mstalled along ex1stmg optrcal ﬁber cable routes e

where avallable

. _.;5'0__”'
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1) Transmission distance: First route; about 1.2 km, Second route; about 1.8 km

2) Wave length: - 1.3 pm

3) Cable: ' - 12 pairs (6 systcms) 1 lme '

4) Trans‘misﬁon bit rate: 34 Mbit/s

5) Opti‘¢a1 terminal: 1+1 configuration

6) Redundant configuration: First route on-line, Second route standby -

~7) Cable laying method: . Installed in underground duct
f . - . Length of newly buried duct; 1.5km
8) Connection with microwave system : Connected at 34 Mbtt/s at the repeater station

3) Digitai= Terminal Equipment
Digital termmal equipment connects satelhte commumcatlon facxhtles and mlcrowave radxo
equ1pment at the earth station. And at the central office, it connects opucal fiber cable
transm1551on equipment and mtematlonal telephone sw1tchmg system, mtemdtlonal telex
sw1tchmg system, leased line equipment, etc. fat
12 M/_34 M Multiplex 'Equipmem
This cquxpmem converts 2 Mb:t/s digital 31gnals to 34 Mblt/S digital signal, and vice versa. -
34bet/s cilgltal SAgnal consists of 16 sets of 2 Mbit/s digital mgnd]s The 34 Mblt/s dxgltal _
signal is equwalent t0.480 vmce channels
2) 2 Mbitfs PCM Multiplex Eq_uipment
This equipment converts analog voice signal or 64 kblt/s data mgnal into 2 Mblt/q dlgltal _
signal, and vice versa. 2 Mbit/s dlgltal 31gna] is equ1valent to 30 voice channels (or 64 kblt/s '
data signal), ' '
- 3) Distribution Frame
This frame connects and distributes 2 Mbit/s digital signal and analog telephone signal.
4) 2 Mbit/s. Line B;ra.nching Equipment
This equipment branches 2 Mblt/S dlgxtal sxgnal into mdmdual channels It is installed in the

cenual office to branch telex signals and Jeased hne 51gnals

.;;5 6?. .



5) Low Rate Encoder Equipment (LRE)

This equipment encodes and compresses telephone signals into half rate digital signals using
Adaptive Differential Pulse Code Modulation (ADPCM), and doubles transmission capacity.

This equipment js installed in the central office and used fof telephone lines.
(4) Power Supply Equipment

The following equipment is i'nstalled in the repeater station:
1) Engine generator (diesel engine generator): 15kKVA 1

2) AVR: - ISkVA - |
- 3)UPS(-48V):  ZKkVA rectifier 30 minutes 1
battery

(5) Grounding System

Grounding for lightning, for communication equipment, and for power equipment provided
at the repeater station. o : o

(6) Facility List
Fagilities are as follows;
1) Earth Station

a) Digital Microwave Tta_rxsmission Facility - -

~a. 1.8 m antenna: -1
b. Wave guide (62 m): 1
c. MicroWave radio equipment: 1

-od. Supe’rvisb_ry control équipmerat:_ 1
e, Dehydrator: o 1

~ b) Digital Terminal Equipment
" a, 2M/34M multiplex equipment: 1
b. 2M PCM multiplex equipment: “ 1
Sl DiS_tl"ibEUt:ing_'framé:' B o

| 2) Repeater Sta_tio_n

s o



a) Digital Microwave Transtnission Facility
a. 1.8 m antenna:
b. Waveguide (75 m):
¢. Microwave radio equipment:
d. Supervisory control equipment: -
¢. Dehydrator:

b) Fiber-Optic Transmission Facility
a. Optical terminal equipment:

. ¢) Power Supply

a. Engine generator:
. b. AVR:

c. UPS:

d) Grounding Facilities:

3) Central Office _

a) Digital Microwave Transmission Facility
a. Remote monitor equipment:

b) Fiber-Optic Transmission Facility
a. Optical terminal equipment: -

¢) Digital Terminal Equipment
a. 2 M/34 multiplex equipment: _
b. 2 Mbit/s PCM inultiplex equipment:
c. 2 Mbit/s line branching equipment:
d. LRE: '
e. Distributing frame:

4) Materials for Installation

3) Maintenance Facilities
a. Measuring equipment: -
b. Spare parté:
c. Docunjents:

-5 8-
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- {31 Switching System and Billing System Plan
._(1). Upgrade Plan | |
| This p]an_is for upgrading the intemational:switching t.‘unc.tions of the exist_ing system. . |
1) Upgrading Functions
a) Upgrading the. Siénaling Systern

‘The specrﬁcatrons of the srgnals in the Standard No.5 International Srgnalmg System will be -
upgraded to the latest international staridards. - ' '

b) Upgrading Traffic MeaSurement

Monthly statistical processing of international traffic has. been dependent-on the transit 'center '
in Australia, as all the satellite’ traffic passes. through there. The - 1mprovement involves:
_processmg data at Numphou Exchange '

This should have been covered by Numphou ‘Exchange from the start, but was shelved to
“reduce construction cost, as there was only this direct route to' Australia and no other
international dlrect route was planned at the time. However, this function, requtres urgent
- installation, since the country: has opened - direct routes to Japan and Singapore, as well as to
~ Australia, and the lines to neighboring: Thailand have been upgraded to an international line.
- Presently, prmtouts of maintenance data from the swrtchmg system are processed manually,
retarding processmg and obstructlng operatrons ' R

_r:) U_pgr_ad_i_ng th_e International .Accounting: S

Th1s functxon is a must for an mternatronal swrtchrng system, but was shelved to-reduce
A constructron cost and requrres urgent mstallatlon It is manually processed monthly by a
- dozen employees ' : ' .

:d')'a-Re_tumTrafﬂc Di_s'tri_buﬂ_on Pro'cessing Function. -

If there is’ more than one mtematlonal telecommumcatlon business in any one country, as in
B 'Japan or ‘the. US and more than one of them opens an- mtematlonal drrect line with Laos at the
- ..same_time, trafﬁc from ‘Lags: should be controlled in- accordance with trafﬁc recetved to -

L standardlze operatronal efﬁorency of the drrect hne ' o

- ~5_9_% B



Since many international telecommunication businesses are being privatised, more than cne
intemational telecommunication business may well connect a service ling- to the' same
destination at the same time. Therefore, this function should be performed promptly.

2) Expansion of Facilities
2) Expansion of Main Equipment

An expansion of international line equipment (Digital Trunk Interface = DTI) is required, In -
--order to provide for international line 'der'nand in' 2001, as‘is shown in Table 3-6, seven
additional satellite line DTIs (requxred number of DTIs with two- for terrestrial trarismission
system for Thailand and two for the ex1st1ng satellite circuits, subtracted from the total of
eleven DTTs required) will be 1mplemented : ' '

Two terresirial line DTIs. will be added in order to -accommodate the: DT for. the Thai
international lines. This DTI is at present in the domestic'li'ne facilities, in the rack dedicated to
international lines, - to provide for better malntenance and -operation . of the addttlonal
_ mtemattonal line famlmes

b) Expansion_ _of..Sw_i_tchboards.

'Out of approx1mately 700 international calls, in one busy hour. in: Laos (9 .am - 10 am, see
Table 3-11 and Figure 3-10); 300 calls or, ‘approximately half the. maximum number go
through operators. The h_andh_ng of a call by dn- operator normally takes- 40 seconds; 30
seconds for the operator and 10 seconds extra: time: The. number of'intemational calls that can
be handled by the existing three intérnational desks is 3600sec/hour/40sec/call x 3 desks- '
270calls per hour. As is apparent, the international swuchmg facilities are :insufficient: at
‘present, and many of the subscribers presumably gtve up on makmg mtematlonal calls via
operators ' ' ' ‘ :

Although automattc mtematmnal calls are 1ncreasmg, the operators w1ll need to handle 450
internationat calls in one busy hour in 2001, due to increased subscribers (pro_;ected 20,000'i in -
- tiscal vear 1995) and the trend of tntemattonal call services (decreased operator calls) a'n'd for S
higher service quality. '

: Therefore the number of -Operator‘s desks-required‘fo’r- lntematioml‘calls Will'be"45(l/‘90. 5.

: Intemattonal operators also offer international: call- reservatlon ‘and mformat:on servtces, but
are too busy to handle these serwces as shown above Ordmdry telephones are’ mstalled to- .- B
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cover the above services, but there are constant complaints from subscribers.

_Two-more operator's desks for international service information and one for international

- reservation will be installed to improve international telephone service. Since, out of the eight
operator's desks _required in the year 2001, three already exist, five new international
operator's desks should be installed in this project.

¢) Expansion of Other Necessary Equipment - . :

As well as 1mprov1ng international switching functions, this prOJect should consrder operauon
and maintenance. In order to provide better service, domestic and mtematroﬂal services will be
separated wherever possible and an independent international operations and maintenance staff
will be created. ' '

Since international switching functions are: mcludcd in the domestlc switching: system at -
present, international telecommumcanon services were affected by a mrstake by domestic
telephone network maintenance activities (an accidental interruption of the 1ntematrondl lines
occurred because of a mistake made durmg construction of addmonal domestic lines). '

_Therefore, by separatmg mtematlonal functions,: such problems should be avoided, and

international telecommunication services should be 1mproved To provide for the above

1_mprov_ement, necessary status indicators and Input/Output devices should also be installied.
3) Installation of Equipment
) Standard Clock

The existing - swrtchmg system does not have an - accurate - standard . clock for network
synchromzatlon The switching network | is synchromzed by a crystal oscillator inthe existing
switching system. Although such crystal osclllators are relatively cheap and have sufficient

. accuracy for telephone servrce, they are not approprrdte for drgltal data transmnssxon

;-..Drgrtal data transmlssron is getting popular Gwen the future socro economic development of
.'Laos, demand for drgrtal data; transmlssmn cannot be neglected -Accordingly, a standard clock
;havmg accuracy of 10 i should be mstalled as recommended by ITU, in thrs project.

b) E¢ho 'Caﬁécli:r"' )

;_3-Eleven echo cancelers for mtematronal saxelhte commumcauons w111 be mstalled
SRR correspondmg to the number of DTI's 1nstalled



The configuration d:agram of the existing switching system is shown in Fzgure 3-11. The
layout of switching system and of intemational switchboards are shown in Flgure 312, and
* Figure 3-13, respectively. - o S

(2) Equipment List
Principal equipment and materials for the project is as follows:

1) Equnpment for Expansion - -
- a) Digital trunk interface -
b) Switchboard (for intemational operator) _
¢) Display equipment (alarm indicator for intefnatio’nal traffic)
d) Inputfoutput interface (for international switching) =

© Me_asuﬁng equipment (for international switching) ~ ©

2) Materials for Upgrading Functions .
a) Materials for upgrading signaling
~.°b). Materials for upgfading traffic measurement .
" ¢) Materials for upgrading billing system -

d) Materials for upgrading return traffic function = -

3) Equij:_m_ent to be installed
- @) Standard clock 1
b) Echo canceler 11

(3) Spare Parts and Consumables =
- 1) Spare Parts - -
Spare parts w1ll be supplled in this project, given data on mamtenance to date The most. -
important point to consider is protectlon against hghtmng There has been'no damage from
~ direct lightning in the past five years, but indirect llghmmg strikes: have: occurred frequently, B
especially in the past year. There were as- many as eight cases of damage caused by 1nd1rect__ .

strikes from June through September IhlS year..

Lightning damages mostly come flom three qourcee conducted via commercnal power supply '

into-the facilities, conducted via' subscrlber cables mto ithe f.xc1lmes and conducted via. |

transmmsnon lmes mto the famlmes However damage vaned greatly, from blown fuqeq to

| _—6 4
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