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Chapter 1 Background of the Project

1-1 Background of the Project

Although the Lao People's Democratic Republic (the Lao PDR) has promoted moderate
socialist programs since the revolution by the Lao People's Revolutionary Party in 1975,
economic development was impeded by a deadlock in the planned economy caused by the
centralization of power. To revitalize the economy, the Government of the Lao PDR in 1986
~adopted a néw economic policy which is called the "new economic mechanism."” This program
has encouraged more autonomy for national enterprises, the promotion of forelgn trade and
mvestment and a hberailzanon of the nationwide distribution system : '

The _Govemment of 'the Lao PDR Ijecogn'ized_ the importance of telecommunications as
. infrastructure indispensable for 'soc'ial' and economic activities. It made the expansion of
existing telecommunications networks to promote economic development its first priority. The |
Government prepared a plan for the First Telecommunications Rehabilitation Project
(TELECOM 1) in 1986, and the 5-year Investment Program for Telecommunications Network
Development in 1990. As the first step of the 5-year prografn the Government commenced in
1990 the Second Telecommumcatlons Development Project (TELECOM 1I) in cooperatlon
with the World Bank (IDA).: As a part of this project, the Governrnent of Japan agreed to grant
aid to build digital telephone switching facilities in the 6 principal cities countrywide including
Vientiane, based on a request from the Laotian Government. :

International communications connect the Lao PDR by microwave (60 lines) to neighboring

Thailand, and by satellite cornmunioétions (75 lines) with other countries. Since the ex:isting
. earth station for satelhte commumcattons is relauvely small, it will soon' be unable to cope with
'_ mcreasmg demand

.As the exlstmg earth station is small (standard F-3 s:ze) hlgh charges must be pa:d for satellite
- _use whlch is d1sadvantageous for profitability- in the long run, Moreover since the existing
L earth statlon was constructed by a coniract with an Australian company and most mternattonal
' calls are routed via Australia;’ transn fee paymetits: increase ‘costs-in companson with direct
trunks. But it 1s rather hard to procure the: capttal for constructmg a new earth station for'

S mtemattonal commumcanons due to the f'mancnal status of the Lao PDR. - a

o 'For thts reason the Laotlan Govemment requested the Japanese Govemment for grant aid for
o the 1mpr0vemer1t of mternatlonal telecommumcattons for ndtlonals, econom1c development by

-.:__1:‘_-.‘ . E



foreign inyestment promotion by improving the tele‘cornmunications_inftastructure. L
1-2 Outline of Request -
Summary of the request of the Laotinn Government:
1-2-1 Objectives of Request
: (l)_Short~Term Oleectives |

G- Renovatxon of 1ntemattonal telecommumcation facilities using self-satelllte communication
system : . ' BRE CRE
- Improvement of international telecommumcatlons services performance in the. country
- Reduction ‘of operation cost of mternattona.l telecommumcatlons serv1ces usmg new
standard-A satellite carth station R . ' RS '
~ Acceleration of reconstruction: and development of natlonal economy supported by new hi gh
quality mternatlonal telecommumcatwns services. ‘ o

(2') Mi_ddle and LOng—Tenn Objectives

~-To enhance development and implementation of other quahty-of life programs S
- To provide efficiént and reliable total telecommunications services: - L
-To promote industry and tourism o
- To enlarge employment opportumtles :

1-2-2 ExeCuting-Agency o

© The executing - agency for this pro|ect w1ll be the Entrepnse d'Etat des Postes et
‘Telecommunications Lao (EPTL) which 'is a state-owned but mdependently—orgamzed
enterprise. BPTL was separated from the govemrnental organization in January of 1986 and .
. ‘has a total of ‘about 1,200 personnel (structure shown g Flgure 1- 1) The governmental.-
- or ganization which administers the telecommunications: sector of the Lao'PDR i 1s ‘the M1mstry'
of Communications, Transport ‘Posts and Constructlon (MCTPC), and EPTL is under this |
“jurisdiction. The structure of MCTPC is: shown in Fxgure 1- 2. ' B '

EPTL is atelecormnumcatlons comion- carrier in the. Lao PDR and operates all domesnc and -
international telecommumcatlons busmess m the Lao PDR except for some value added
services.: D s ' '
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EPTL provides telecotnmunications‘-serviees. including telephone, telex, telegram, facsimile,
leased line, and mobile telephone. About 77% of total operating revenue was obtained from
telephone serwce in 1992, and the ratio of international telephone service to overall telephone
business. amounted to the high rate of 82% in that year.

1-2-3 Outline of Requested Facilities and-Equipment
Summéry of fecil_ities and equipment that .we're requested by the Lae PDR:
(1) Buildittg- : L . ,
Satellite comtnltrtteation carth sation buildings.
2 Equipmeht N
(a) Satellite comihuﬁibat_ion facility (Standard-A earth station, 70 lines- :. | including orte TV
channel).

‘Antenna system, power supply system amphﬁer system, contro] system etc.

(b) Microwave: transmtssnon system (Earth station to Numphou statton and Earth station' to

: Broadcastmg statton)
1-3 P.rojects _a'nd' 'Pfd'grams of Other Doners

Status of recent financial and technical cooperation in the field of telecommunications from
other donors is shown in Table 1-1. _' ' ' '
= There is no pamcular plan or program of donors or intemnational orgamzatlons relating dtrectly.
“to thts prOJect meludmg financial and techmcal cooperatton = S



Table1-1 Assistance from Abroad

IT‘:Zm Itern Amoupz Comlx;;:sion Donor
| |Telex Exchange FF6.1M 1991 |France (Gré.m)
2 |Digital Switching System J¥ 1,736M 1993 |Japan (Grant)
3 |Microwave System (VTE-PXN) FF4.8M 1991 ! France (Grant)

4 | Consultancy, Training, Study Visit US$ 2.89M 1991-1993 | UNDP (Grant)

5 |Microwave System (VTE-NKI) US$ 0.4M 1993 Fujitsu (Grant)
6 | Outside Plant US$ 10.8M 1994 IDA (Loan)

7 | Transmission US$ 6.8M 1994 IDA (Loan)

8 |Microwave System (LPB-XAI FER1L.IM 1995 France (Gfant)

9 | Rural Telecom phase I DM 4M 1995 Germany (Grant)
10 | Rural Telecom phase Il DM 10M 1996 Germany (Grant)

1-4 Telecommunications  Business of Other Private Company

The Lao PDR concluded a master agreement regarding a joint venture for telecommunications
and broadcasting in Laos with Shinawatra Computer and Communications Public Co. Ltd., a
Thai company, in 1993. According to the agreement, business to be undertaken in Laos
consists of (1) cellular mobile telephone service, (2) public telephone service, (3) public
switched telephone networks, (4) paging service, (5) broadcasting service, and (6)
international telecommunications service.

Based on the agreement, a joint venture called "Lao Shinawatra Telecom Co., Ltd." has been
established and it has commenced cellular mobile. telephone and broadcasting services.
However, the international telecommunications service of this joint venture is required to use
the existing facilities of EPTL.

The Lao PDR has decided to execute the project by accepting Japanese grant aid. Therefore,
there is no overlap between this project and Shinawatra's project .

On the other hand, EPTL recently received a small size carth station, as an emergency relief,
from Hong Kong Telecommunications Limited, a telecommunications carrier in Hong Kong,
on 4 business cooperation basis. It has been put into service since January connecting with
Hong Kong by a 384 kbit/s IDR path (12 voice channels with low rate encoding) via an
Asiasat satellite,
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Chapter 2 Outline of the Project

2-1 Objectives ~ of the Project

In the current situation of magnified demand for international telecommunications on the
completion -of Telecom 11, the existing channels for international services cannot satisfy
demand. It is supposed that the situation will be worse from now on, :

Since direct trunks are scarce and the ratio of third country transit to total traffic is very big,
transit charges are extremely high. Space segment charges are aiso high because the existing
earth station is small. - '

One of the objectives of this project is to solve the problems mentioned above. Others are to
pfovide the channel capacity which is lacking to assist the socio-economic activities of Laos by
stimulating foreign investment, and to improve socio-economic activities and quahty of life of
the Laotlan nation.

2-2 -_Examination of the ReqUeSt :
(1) Necessary Number of Lines

Though a total of 70 international lines including a television channel was initially requested,
the number of lines must be studied carefully, because it influences the scale of facilities and
the number of operatlon and maintenance personnel. The necessary number of lines shou}d be
derived from an appropnate demand forecast. ' :

" AS for satelhte telev1s1on transmission; Laotian authormes feel that such functtons will be
: necessary in the future but are not necessary at the- moment

Lao National Televmon is plannmg to expand programs and to improve the nationwide
' telcvrslon transmtssxon network Itis considered that a demand for exchanging programs w1th

P forelgn counmes will grow in accordance with. the progrcss of these developments

= _-,'I‘herefore proper consnderatton should be taken wnh the conﬁguratlon and ﬂoor space of the
. earth statxon 80 that TV transmlsswn eqmpment can be mstalled there in the future. -

(Z)EarthStationStandard



The type of earth station requested was "Standard-A". There are several kinds of INTELSAT
carth stations for international telecommunications (refer to Table 3-7).

It is pointéd out in the request that, even near future traffic demand may exceed the existing
capacity and the charge for satellite use per channel is expensive due to the small size of the
existing earth station. ' |

~Though these problems can be settled by using a larger earth station, doing so is meaningless
if the earth station is too expensive. The final decision on the type of earth station has to be
done only after con31der1ng trade-offs.

3) Communication Building at Earth Station-

As station bu11d1ngs are generally used for more than 30 years, future utlhzailon of the
-~ buildings should be also considered in designing them.

4 Approach Link

Though a microwave syQIem was requested to link the mtematlonai exchange (Numphou
station) with the earth station, it was recognized in. the field survey that: there were other'
possibilities to be studied. -

The system and conﬁguratlon of the approach link need to be decided with due cons:deratlon
of the various elements,

(5) Switching System-and Billing System

Because the existing switching system and bi_lling-'syste_m were: designéd to deal with,
international traffic via a satellite only by way of Australia, they do not have any functions like
producing intemnational account records for each destination or dlstnbutmg return trafﬁc
inconveniencing international scrtlements o o o _
Moreover, traffic statistical data gathering is _ not s'ufﬁcieht’ for intemational.
telecommunications. ' | : ; R

The finance .of EPTL -will : be stable if EPTL -assures foreign- currency Jincome from
international telecommunications operatlons by performmg international account settlements
properly. This can also conmbute 1o state finances. Since direct lines to Japan and Smgapore
in addition to- Austraha have been cstabhshed these: systems: must be 1mpr0ved as soon as
possible,



(6) Executability

The financial status of EPTL seems sound and it is considered that additional maintenance
expenses in operating an intemational . telecommunications business. using these project
facilities pose no difficulties for EPTL.

Moreover, EPTL already has the least-necessary personrel for operation and maintenance of
satellite communications, because they have already been operating an earth station for
international purposes, even though it is small in size. So it is considered that there wili not be
any difficulties with the new carth station after the completion of this project.

(7) Achievement of Objectives and Beneficial Effects

In order to. realize the objectives of the Laotian Govemment, itis considered appropriate to

carry this project into effect. It is also anticipated that the completion of this project will bring
_ msny benefits- to the Lao PDR. Such benefits are as follows: (The details are discussed in

Chapter 4,) ' : ' ' o '

Lo Fulfillment of international teieconunumcatxons demand
- Reduction of transit charges
- Reduction of space segment charges for. satelhte use
- Stabilization of finances - o : _
- Improvement of quahty of mtematlonal telecommumcauons serv1ces
- Development of state economy - ' '
- Contributio.n to _dev‘elopment-of domestic telecommunicatioﬁs networks

Execution of this pro_]ect using J apan s grant aid has been judged approprlate as the effect of
- the project and ability of reclplent country have been confirmed, and because the efféct of the
. project satisfies the requlrements of the system of Japan's grant aid. Therefore, it-has been

decided to carry out a basxc desngn of this pro_]ect on the assumpnon that Japan s grant aid is to
- be extended '

2-3 Pro;ect' Description
:2_—3_~1ﬂExecuti_ng__Ag_ency_:- IR E
'I'he executmg agency for th:s prOJect is  the .Entreprise d'Etar  des - Postes et
Telecommumcahons ‘Lao . (EPTL). " The . superv:smg orgamzatlon is - the | Ministry. of-

Commumcanons, Transport Posts and Constructlon (MCTPC)



The structure within EPTL executing this project is as follows:

- = Planning, procurement and construction: Project Department -
- Operation and maintenance: Telecommunications Department

2-3-2 Location and Condition of Project Site "

The project sites are Vientiane and Nathom,: about 13km north from the center of Vientiane
(refer to the location map in the first part of this report). .

The place where the new earth station will be constructed is located in Nathom w1thm the same
premises as the existing standard F-3 earth station. :

The site belongs to EPTL and has an area of about 33,000 square meters with enough free
space for another earth station. C S e

“In addition, though a HF recewmg antenna isalready instalied at the site of the earth station of
the projec't_, it is possible to remove the HF antenna because its operation will cease soon. -

As for climate at the site, the rainy season is from May to September with high temperatures,
and the dry season from October to April with relatively lo_w‘I temperatures. Rainfall usually -
exceeds 1,600 millimeters in a year. Both temperature and humidity are relatively high through

the whole year. The annual average temperature is 2_5 to 27 degrees centigrade and the average

annual humidity exceeds 70 per cent. The maximum’ wind velocity ‘recorded is 37m/s -
(observed at a height of 18 meters aboue the ground) in 1983, during an observation period -
from 1960 to 1994. In addmon there is much hghtmng in' the rainy season,- often causmg
damage. '

: Eaﬂhquakes are very rare and small, when they occur, in the Vientiarie tegion, -though
earthquakes have been observed only in the northern part of the’ country

The premlses of the eanh station face a 4-meter-wide road (unpaved), and this road 1S oW -
used for access to the premises. . '

City water and drai‘nage services are not available at the site of the earth station. A well in the |
premises of the earth station is utilized for water supp]y Samtaty sewage lS collected and
gray water and ramwater are dtsposed of by natural ﬁltratton Wlthm the premlses ' B

- Commercial electric pbwer-r of 22 kV_'is supplied'to the existing earth'station_.-:The-'disttr_ibut'ion
line from the nearest substation is one route only and'is not & dedicated line. Voltage and phase

S



of commercial power were relatively stable when the field survey took place, but the rate of
occurrence of power cuts and voltage drops is high. During the period between January and
October of 1994, ‘power cuts occurred at an ‘average rate of 2.2 times per month, with an
average duration of 3.9 hours.

2-3-3 Outline of Facilities and Equipment
The facilities and equipment of this project are as follows:
(1) Standard-A Earth Station

" It is composed of the following principal components. - :
- Satellite communication facﬂlty including a- Cassegraln-type antenna with a diameter of about
16 meters - SRR _
. - Power supply facility which supplies power to the satelhte commumcatlon facﬂlty
- Buildings which accommodate the satellite communication facility, the power supply- fac1hty,
and operatlon and maintenance personnel working for 24 hours a day.

(2) Approach Link

* The approach link, a transmission system which connects int_ernat'ional lines between the earth
station and the central office, is composed of the following principal components:

- Microwave transmission system which links the earth station with the repeater station
(including antenna towers at both stations) o ' .
- Fiber-optic cable system which connects the repeater statlon to the central ofﬁce (duplicated
~ underground routes for reliability)

(3) Enhancement of International Capabilitiés of the Switching System and Billing System

This includes the followmg Wthh are to cope w1th the increase of dlrect destmanons via
' newly established satellite circuits: '

- International account processmg

- Traffic statistics retneval
- Remm traffic dlstnbution

- Signaling system enhanccment

- Expansxon of mtematmna] trunks etc

~This enhancement shohld be implemen‘tédrvié:ryf urgently because the existing earth_ station

riso



already has several direct destinations,

Outline of the facilities and e(iuipmén_t of .this project is illﬁstrated ;)n Figure 2-1 .7
2-3-4.0perat_ion and Maintenance Plan
(1) Organization

Maintenance of facilities and operation of services are carried out by the operation and
maintenance staff in the earth station and Numphou station. . ‘

It is advised that EPTL establishes a division in the head ofﬁce.réSponsible for line. planning
and. negotiation ‘with foreigri administrations. so - that international communication services
operate smoothly. Technical staff with appropriate ability need to be deiﬂdyed coritinuou’ély'to
maintain facilities. As regards technical pefsonncl, a suitable deployrhént’-and training plan -

should be implemented. - .

EPTL should consider mere active utilization of the Posts and Telecommunications Training
Center; and participation in training courses by foreign governments and organizations.

(2) Personnel Plan -
With Ihe.completion of this project, the following personnel will be necessary.
- Personnel of the earth station: 2 persons in addition to'.exiSting' 16 persons.

1) Daytime work

_ Itern Number of Personnel
Station master ' A RS
Satf:ilite communication equipment _ 3'_
Microwave equipment T 2 :
Power equipment s
Gengral affairs o ' 1

Total 9 :

2) Shift work

flz‘:7



INTELSAT- V8
Communication
Satellite

Satellite Communication Bldg.

(Engme -
_i Generator B [N [Sateilite Comm. Equip. &
i House) | PN ,u—wangquip.]
Microwave Tower * . Earth Station Standard-A Antenna

[Approach Link]

ngltal ,u—wave
-~ Transmigsion

(approx. 12km)
3 Facility(7GHz) | '

. Pha.se.z |

] (Engine
{ Generator ¥
House} i

Repeater Statwn o Microwave Tower
(existing HF . : :
(Under—Ground Condult) Transmnttmg Station) :

: (* consnsts of ,u~aneEqup & Optxcal Terminal Equlp )
(approx. 1.5km x Zroutes)

[Approach Link]

Fiber-Optic :
Transmission

Facility{1.32)

pafision

-Expansmn &
Upgradmg &
D e S SoHE S A i‘ﬁ}
EInternatlona}

- Bwitching Systeml}

oy -

(exigting Duct}

—————p-J  NumphouStation | _._._._._ i e '

'LF-igu're' 2-1 QUtiine of Facilities and Equipm'en_t

13-



Ttem _ Number of Personnel

Operation & Maintenance 3 x 3 shifts

ITotal . . 9

- Personnel of Numphou station:
Transmission division _ ~: No. addmonal pemonnel needed (exastmg 23 per‘;ons
" _ _ moved fro old buﬂdmg to new bu11dmg)
Switching division * ~ " - _: 4 persons in addition to existing 11 persons
Internatlona! telephone operator : 6 persons in addition_to.cxisting 8 pérsons :

- Personnel of head office of EPTL:
Planning division: a new. dmsmn responsnble for p]anmng lines and negotlatmg thh :
' forelgn admmlstratlons 2 persons are needed.

In total, 14 people will be added.
(3) Operation an_d‘ Maintenance Costs
‘Operation and .maiﬁtéﬁahce c_o‘sis for the "pr(')ject iﬁc]ude wages for staff engaged in
international télecorhmlinications satellite use- chargcs exp_e_nse_s for __sparc parts_ and
consumables, and electnc:lty charges. o : '
Average annual cost of operatlon and mamtenance of the prOJect famhtles is estxmated as
follows; ' ' 3
1) Wages for Personnel
The number of personne] . for 1nternat10na1 commumcanons mcludmg engmeers and_: :
technicians of the earth station and Numphou office.and mtematlonal teiephone operators s .
estimated to be 52 people Annual total salary is ?8 944 500 Klps (about 5.4 million Yen)

2) Electncnty Charge

Elecmcxty chdrge for the earth stauon, the repeater statxon and Numphou Exchange w:ll be |
49,406,400 Kip (about 6.9 mxlhon Yen) annually ' : - :

3) Sate]l{ite Charge . '

Space segment charge for 154 channels is 445 737 600 Klp'§ (aboul 62 mxlhon Yen)
annually : el SR : o :



2-4

4) Spare Parts and Consumables

- Cost for spare parts and consumables for equipment at all the sites of this project is
estimated to be 50,400,000 Kips (about 7 million Yen) annually.

Total cost for one year will be 584,488,500 Kips (about 80 million Yen).

Estimated revenue of international telephone service in 1996 is 3,759,200,000 Kips (about
520 million Yen), on the condition that the existing tariff is applied. This implies that the
operation and maintenance cost can be coverec by the revenue.

The revenue of about 3.7 billion Kips is derived as follows:

(charge for out-going calls) = (chargeable minutes) x (average charge/minute)

where, ~ chargeable minutes in 1996 is estimated as 2.3 million minutes,
average charge is est:mated as 1,623 Kips/minute.

Therefore, collected charge is calculated as 3.7 billion KlpS

Technical Cooperation

MCTPC and EPTL require experts and training in the fields of international communications
planning, and operation and maintenance of an earth station,

e
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Chapter 3 Basic Design

‘Design - Policy

The proeedure for design_ing "the project facilities is as follows:

(1) Forecast demand for 1ntematronal communications in 2001, 5 years after constructron
(2) Determme dlrect destmatrons and calculate number of lmes per destmatron '

3) Determlne scale and grade of facrlttres

(4) Estlmated necessary anumber of staff for operatlon and mamtenance
(5) Design buildings to accommodate the equipment and staff -

For station bu1ldmgs for equipment of commumcatrons and power, necessary floor size for 15

years should be secured mcludmg an expanswn of commumcatlons equlpment to be
N performed by EPTL by 1tself o

: The followmg pomts are con31dered when desrgmng telecommumcattons systems

"~ .Kind of servrces ,

- Quality of services

- Traffic estimate

- R'ei'ia'bility

| - Llfe of system o

- Future expa.ndabtltty
- System operabrhty and mamtatnabrhty
- ’Cost

| ‘E#énﬁi'naﬁfoﬁn  of Design. 'casrsf o

In order to deterrmne system s1ze, an esumate of mtemattonal trafﬁc volume 1s necessary

Smce in the- Lao PDR, telephone service is predommantly in 1ntemat10nal telecommuntcatlons,
an estimate of only international telephone traffic should be sufficient. The international lines,

o and transmrssron and swrtchmg equ1pment are desrgned to bear the traffic volume in 2001 5

_ years after construetton
321 E_stimat_e of International Traffic

(1) Background of Traffic Estimate -



1) National Economy, Present and Future

The Lao PDR has promoted economic measures, called the "new economic mechanism”, since
1986. Especially after the collapse of the Soviet Union, the Lao PDR has been proimoting an
increased quality of life for citizens and economic interchange with western countries, Growth
of Gross Domestlc Product (GDP) and populatron are shown i in Table 3-1. '

Expandmg forergn enterpnse and trade are expected from now o, Informatron and human
interchange are mcveasmg steadlly However consrdenng the populatlon size and‘
geographical srtuatron of thrs landlocked country, the soc1ahst economy should change
moderately. o

2) Telecommunications Network, Present and F_uture

" Most international teiephone service is prov1ded through the exrstrng small size earth statlon
and a transit switch in Australia, except for with Thailand, Intematlonal telephone services
with Thailand are provided via the terrestrial microwave network. However, exoept for several
countries, most international telephone calls are only avallable by transrt Th}S bnngs poor
service quahty due to low line avarlab:hty and causes mcreased transit charges E

The deterioration of .the domestic telephone network is a cause of the siow mtematlonal
telephone demand, and poor quality of sérvice, But after the completion of the re‘nabthtatron of
the domestic telecommunication network, Telecom IT, for metropohtan a.nd prmcrpal vxcrmty '
cmes international telephone service will be much 1mproved '

In spite of a hmrted telecommumcatlon network, 1nternatronal tclephone demand is growmg
favorably as shown in Table 3- 2. Itis expected to grow favorably in eonJunctron with
economic progress and i improvernent of the domestic telecommumcatlon network Demand for
mtematronal telex commumcatrons is a]ready saturated and gradually telex trafﬁc w1H be.
- transferred to facs1m11e commumcatron ' '

-1 8 '
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