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7.4 Network Management

7.4.1 General

D Introduction

The digitization of telecommunication network is a worldwide trend. In Thailand too,
the number of digital circuits and facilities in both switching and transmission sections, are
increasing in proportion to the growth in traffic and the rapid expansion of various kinds of
services.

In the meantime, the demands from customers will be more diversified and
sophisticated. It will become increasingly important to develop a operation and maintenance
system for more effective maintenance than has been available up to now, in order to manage
the telecommiunication systems in both quantity and quality.

Therefore, network management will be very important matter for operation and
maintenance of telecommunication network.

For managing the telecommunication network effectively and economically,
centralization of telecommunication network management is necessary. It has mainly two
merits. One is to grasp the situation of the whole network (e.g traffic, troubles and so on).
Other is to improve the technical level of the staff concemed, so that to be able to carry out the
efficient operation and maintenance work.,

In this chapter, the present states of network management sysiems arc reviewed, and
then the concepts of the network management system in the future are studied and proposed.

2) Organization of Operation and Maintenance

In connection with the improvement of operation and maintenance system, it should be
considered to improve the organization of each system, essentially and economically.
Generally, it will be separated to two groups. One is for operation and the other is for
maintenance.

They should be studied that the number of staffs and range of the centers by the time
when the new network management system is introduced.
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7.4.2 Switching Managemeny

(

et

1 Present State of Mainienance and Network Manag cment

a) Present Maintenance Center and Expansion Plan

At present, there are 8 maintenance centers, namely, 4 metropolitan maintenance

centers and 4 provincial maintenance centers. These centers perform 24 hour services.

Metropolitan maintenance centers are in charge of maintenance and operation for all types of

exchanges and provincial maintenance centers are in charge of operation and maintenance for

AXE 10 exchanges. The locations of these maintenance centers are as follows:

- Metro, Area -
Mainienance Center 1
Maintenance Center 2
Maintenance Center 3
Maintenance Center 4

- Provincial Area -
Maintenance Center 1
-Maintenance Center 2
Maintenance Center 3
Maintenance Center 4

o,

Krung Kasem { ‘
Phrakhanong

Lat Ya

Lak Si

-

Ayutthaya AOM

Nakhon Ratchasima AOM
Phissanulok AOM

Phun Phin AOM

Meanwhile, there are national AOM and NCOM in Ploenchit office. AOM covers

nationwide AXE 10 exchanges. However, NCOM covers 49 NEAX61 exchanges including (,_\
8 provincial exchanges at present time. Therefore, new NCOM which cover nationwide

NEAX®61 exchanges in the near future will be installed. After that, Operation and maintenance
of AXE10 and NEAX61 exchanges will become controlled efficiently by these compterized

system, The new maintenance centers will be located as follows:

- Metro. Area -
Maintenance Center

LatYa



- Provincial Area -
Maintenance Center 1
Maintenance Center 2
Maintenance Center 3
Maintenance Center 4

TatYa

Nakhon Ratchasima
Phitsanulok

Phun Phin (Surat Thani)

b) Main Functions of Operation and Maintenance System

The NCOM main functions show in Table 7.4.2-1 and the AOM main functions show

in Table 7.4.2-2.

Table 7.4.2-1 NCOM Main Functions

(10)

Item Function
Operation (1) Monitoring network status
Monitoring (2) Monitoring computer status
Maintenance (1) ‘Trouble shooting

(2) Diagnosis

(3) Taultrecovery

(4) Periodic routine testing

(5) Fault recording, etc.
Operation (1) Complaint processing support

Monitoring services

Statistical processing

Charge auditing

Collection of call data

Service order processing support
Office data change processing support
Traffic information compiling
Emergency processing

Measures against traffic congestion, etc.




Table 7.4.2-2  AOM Main Funciions

Ttem Function

Maintenance (1) Fault tracing

(2) Software maintenance

(3) Alamm collection and presentation

(4) Trunk line testing

(5) Supervision of routes :
(6) Supervision of common devices, etc.

Operation (1) Charging data collection

(2) Traffic measurement’

(3) Siatistical data collection

(4) Device analysis data collection
{5) Subscriber data administration
{6) Network control, etc.

¢ Organization and Working. Time

Each big exchange has its own mainténance staff. The staff maintains not only parent
exchange but also unattended exchange such as RSU, if there are any. The exchange
maintenance staff works usually from 8:00 to 16:00 and in the night time, maintenance center
staff works not only day time but also from 16:00 to 24:00 and from 0:00 to 8:00.

2) Maintenance and Network Mahaggmen; Plan

a) -General

The number of telephone subscribers will be expected to increase more and more in
Thailand. Therefore, the number of exchanges will also increase and the network will develop
more and more all over the country. Taking account of these situations, it is necessary to
promote the maintenance efﬁs;ienby and to grasp the tfaffi_c condition. With network
expansion, the network will be enhanced gradually through offering many kind of new
services. Therefore, software technology will become more important for the maintenance
staff. And when natural disaster or accident occur at some area, a Tapid increase of waffic flow
may bring about traffic congestion. It is necessary to consider the measure to cope with such
an extraordinarily traffic congestion.
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b)

Computerized Qperation and Maintenance System

i) Accommedation to NCOM and AOM

For promoting maintenance efficiency, all SPC exchanges should be
accommodated with NCOM or AOM from Phase-1. As these systems have many
functions, some parts of maintenance and operation work can be centralized.
Meanwhile, NCOM and AOM are the products from different manufacturers.
Therefore, integration of both system will have to be considered separately, through the
both manufaciurers' possible cooperation.

i) NCOM and AOM for ISDN Exchange

ISDN service is expected to introduce in Thailand in the near future. For the
maintenance and operation of ISDN exchan ges, NCOM and AOM will be
supplemented with ISDN test function such as subscriber terminal test, user-network
separation test and trouble shooting in network, if possible. Because many NEAX61s
and AXE10s are already installed in Thailand and some of them will be applied for
ISDN service. And as ISDN exchange will increase from Phase-2, these functions

~ should be added by the same term.

iii) Relation between NCOM/AOM and Integrited Network Management System

Integrated Network Management System is described in Section 7.4.5.
Though this systemn has to be studied after CCITT recommendation, probably the
existing operation and maintenance sysiem such as. NCOM and ACM will be
incmporéted with Integrated Network Management System as a subsystem.

Technical Skill Advancement

1) Fault Recovery Recording Document

When zi major fault occurred in one exchange, it is important to make document
which is described with the systam name, the contents of problem, the cause and the
recovery method, etc. after recovery. And these documents should be explained to
maintenance staff at periodical meeting, ete. from Phase-1. The explanation will be
useful for maintenance staff to advance the skill and the recovery time will be reduced

when the same fault occurred.



i) Software Technology Acquirement

SPC exchanges will replace all existing XB exchange in future and many part of
new service functions will be replaced by software. At present, all the software jobs
are carried out by the software support center. However, software technology will be
more necessary for all the maintenance staff of the exchanges.

Therefore, if maintenance staff of exchanges and maintenance center staff, who
compleied at least basic technical training course, can participate software job together
with support center staff for 6 months to 1 year from Phase-1 as OJT, it is expected
that their software skill will advance and they will have opportunities for promoting to
the staff of maintenance center and software support center in future.

As the center jobs does not seem to carry out regularly, some of the following
jobs will be useful for OJT:

- Telephone consulting about software for the maintenance staff
- Office data modification and assignment

- Fault prdcessing

- File management and patch management, etc.

d) Periodical Tfafﬁc Measurement

At present, the periodical traffic measurement in Bangkok and the irregular traffic
measurement all over the country are carried out. However, it is necessary (0 execute the

periodical nationwide traffic measurement for calculating the number of circuits and facilities

for network expansion from Phase-1.

The traffic measurement is divided two patterns. One is the periodical measurement for
grasping the nation wide traffic data. It is preferable to measure once per month during the
busy hour. The other is irregular measurement which is carried out when some extraordinary

traffic is expected.

On the other hand, traffic management is cbmpbsed'of 4 siep's,’ that is investigation,
judgement, countermeasure and a result. Figure 7.4.2-1 shows the cycle of traffic
management. Traffic management sector wiil propose to plant planning sector for
establishment of circuits, etc. through this cycle. '
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(Evaluation)

Couniermeasure

i

>

Investigation

(Measurement)

(Analysis)

Figure 7.4.2-1

Judgement

i

Y

Data Arrangement

e) Traffic Congestién Control Sygtem

Owing 16 teleccommunication facilities fault or social extraordinary matters,

N

the correct information and to instruct the action to the sector concerned. To prevent the
telecommunication service deterioration, network monitor and network control will become

essential.

There are two way to solve the problem. One is to introduce the new traffic congestion
control system. The other is to upgrade the present OM system, if possible. This traffic
congestion control system will have the traffic restriction control function for traffic congestion

Cycle of Traffic Management

telecommunications may be confused. And for anticipating these things, it is necessary to get

area from each area after detecting the extraordinary condition, etc.

.
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7.4.3 Transmission Network Management

1Y)

a)

Present State of Network Managemant

Operation and Maintenance

i) Long Distance

TOT has four provincial zone centers and one metropolitan maintenance center.
That is, Ayutthaya (Central zone), Phitsanulok (Northern zone), Nakhon Ratchasima
(North-Eastern zone), Srat Thani (Southern zone) and Krung Kasem (Metropolitan
area). The provincial zone centers control 10 sub centers and 63 maintenance centers,
which operate and maintain 1,007 remote stations, as shown in Figure 7.4.3-1.

In principle, each zone center is responsible for fixing the fault in its area. In
operation of transmission network, Krung Kasem maintenance center controls long
distance transmission network and metropolitan radio junction network, however, it is
not possible yet to be informed about faults in the transmission network in an instant.

. i) Spur Route

Spur routes are operated and maintained by the maintenance centers, which are
administered by the zone centers. It seems that the supervisory system of spur routes
are now completed, and each remote station is supervised and controlled by the

maintenance center,

iii) Metropolitan Junction Transmission

Metropolitan junction transmission network is operated by the Section of
Metropolitan Junction Network in Phaholyothin. Most of the junction transmission
network is composed of Optical Fiber systems and metallic PCM systems at present.
Ordinarily, when an accident occurs, it is informed by the switching section through

ordinary telephone up 10 now.
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b) Qrganization and Function of Transmnission Division

i) Organization of Provingial Transmission Division

Each Provincial Division has nine sections, which are administered by Head of
Provincial Transmission Division. Figure 7.4.3-2 shows the organization of a
Provincial Transmission Division. According to the organization, it seems that a
provincial division can make a plan, do it and see it, because it has the planni'ng section,

design section and the finance section.

(Provincial Transmission Network Division)

Head of Divisions of
Provincial Area
Transmission Network

1. Ayutthaya 4. Surat Thani 2. Phitsanulok 3. Nakhon Ratchasima
"'] (30 persons)
‘1, Section of Inside Maintenance Equipment
2. Section of Outside Maintenance Equipment
Head of Provincial 3.  Section of Power Maintenance Equipment
Transmission 4.  Section of Activity and Extra Equipment
Division 5. Administrative Finance Section
6.  Section of Planning
7. Section of Maintenance Road and Power
8.  Section of Equipment Control System
9.  Section of Spare Parts
Note; 1. Inside Plant Maintenance
{(Work in Maintenance Center)
2. Qutside Work Maintenance
(Work for Repeater Stations)
3. Planning

(Work for research, development and design in the region)

Figure 7.4.3-2 Organization of Provincial Transmission Division
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ii) Qrganization of Maintenance Center

In principle, cach maintenance center has five sections which are administered
by the chief of the maintenance center. Figure 7.4.3-3 shows the organization of a
middle sized maintenance center. Normal work of a mainienance center is operation
and maintenance. Some of the maintenance centers are working 24 hours, and the
other maintenance centers working in day time only. One maintenance center operates
and maintains about 15 remote stations on the average.

Chief of the Maintenance Center

- 1. Managing and Accounting
—— 2. Operation and Maintenance of Inside Plant
L 3. Operation and Maintenance of Gutside Plant

— 4. Power

| 5. Building and Vehicle

Figure 7.4.3-3 Organization of Maintenance Center

1ii) Operation and Maintenance

As mentioned above, each Provincial Transmission Division is responsible to
the maintenance and operation in the spur routes and the long distance routes, which are
in their territory.

Figure 7.4.3-4, 5 and 6 show situation of operation and maintenance in the
transmission system. As shown in these figures, when a faalt occurs the maintenance
center has to inform it to the provincial division by ordinary telephone, so the fault can
not be informed to the division itnmediately. Therefore, provision of hot-lines should
be considered at least until the introduction of new supervisory system,



A fault occur Maintenance Center
Telephone
Report to PTD YES
Check the Check the YES
reinforce reinforce
(Cther PTDY)
NO
Y
Order to repair Order to reinforce Report the fault to
Telephone BKK
h 4
. d .
Repair » Order to reinforce
{Other center)
Y
End

Note; PTD  Provincial Transmission Division

Figure 7.4.3-4 Flow Chart of Transmission System Interruption
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Accident by vehicle Maintenance Center
or truck

:

Report to P.T.D
repair the fault

Maintenance Center

Yes

Result

No

Repor the fault condition to
the P.T.D
Facilities require

A 4
Sumring up Chief of P T.D

Repair OK

Summing up result

Need help

' - Temporary repair
Askgggitglﬂgﬁrary - Report to outside

plant

“Joining with other
section o repair
the fault

e

' . : Report total loss to )
Note; P.T.D ' Provincial Transmission Div. Chiefof PT.D

Transmission Transmission network sector
Division Report to Police Staion

Figure 7.4.3-5 Flow Chart of Transmission Cable in Emergency Case



Yes

Equipment on fire

L

Report to Chief of
P.R.D

Result

No

Report the fault and
Request

\ A

Summing up

Maintenance Center

Transmission Division

Repair OK
Result
Need help
Request temporary - Temporary repair
radio link - Report to outside
- - plant

l

Joining with sections
and repair the fault

Note; P.T.D Provincial Transmission
Division

#L%

Report total loss
P.T.D
Report to Police

" Staion

Transmission Division

Figure 7.4.3-6 Flow Chart of Transmission Equipment on Fire
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Figure 7.4.3-7 shows the configuration of working time in maintenance
centers. Each maintenance center has three types of working time. A better working
shift for advanced operation and maintenance in future should be studied. .

8:00 16:00 24:00 3:00
- | | —
A Shift - -]
B Shift L |
C Shift b |
X g £ OO 16 some persons (according to
Nate: | A worlqng tme (8:00 ~ 16:00) the facility scalc)
B working time (16:00 ~ 24:00) about 2 persons
C working time (24:00 ~ 8:.00) about 1 person

Figure 7.4.3-7 Configuration of Working Time

iv) Supervisory System

TOT has already a plan to provide the new supervisory system, which is shown
in Figure 7.4,3-1. The transmission supervisory system is composed corresponding to
the organization of transmission operation and maintenance system.

In Mewopolitan Transmission Network, the transmission supervisory system is
now constructing, however, in Long Distance Transmission Network, it is not started
constructing yet as of the end of FY 1989,

2) Network Management Plan

a) ~ Introduction

Interruption of information will give loss and confusion to society, therefore, it is
necessary to provide for controlling the telecommunication network according to the volume of
traffic and the frequency of accidents in the telecommunication network.



As mentioned above, the centralization of the supervisory system will be completed by

the end of 5th project. According to this situation, it will be planed to unify all transmission
operation systems between Phase-1 and Phase-2.

1t means that the long distance network management system (included spur route)

should be introduced this new system, after that, it will be combined with Metropolitan

Junction Transmission Network system through data base.

A plan for centralizing Transmission Operation and Maintenance System, which is

recommended, is described in the following paragraph.

b)

Centralized Operation System

i) Configuration of the Operation System

Figure 7.4.3-8 shows a component of transmission operation system
recommended. This system includes not only Long Distance Transmission Systems,
but also Spur routes and Metropolitan Junction Transmission Systems.

Figure 7.4.3-9 shows a layout of operation room in the provincial maintenance
centers and the central network management center.

This system is composed by the Alarm collecting equipment, the alarm
processing and transmitting equipment and the supervisory and operation equipment

including CPU.

i) Concept of the Function

This system will have the following functions;

A.  Centralizing Alarm

Al alarm of the transmission facilities in the maintenance centers and
remote stations (include repeater stations) will be collected at the alarm
collecting equipments in maintenance centers by metallic cables or data
links.(the alarm occurred in maintenance centers will be collected by
meiailic cables, and those occurred in repeater stations will be collected by
data links) And then, they are transmitted to the supervisory and
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operation equipment through the alarm processing and transmitting
equipment.

After processed by CPU, they are also sent to provincial operation centers
and the central network management center. And the alarm of many
maintenance centers will be centralized to the other maintenance centers in
night time and week ends.

Alarm Analysis and Record

The system will be provided with the function to analyze the section of
faults and record them in the data base, and also wansmit them to
provincial operation centers and the central network management center.

. Therefore, the maintenance centers can look up them at any time.

Safeguard for Faults

As the system will be provided with the function to record the frequency
of alarm of particular facilities, it will be able to indicate alarm of the
facilities on the work station-1 (see Figure 7.4.3-8).

Remote Control

The systerm will be provided with the function to control all alarm of the
transmission facilities, and switch over the fault system to the stand-by
system from the maintenance center.

Data Base

The system will be provided with the function to record configuration of
the transmission systems, the accommodated circuits and also the
information of customers of leased circuits in the data base. Therefore,
each mainienance center, provincial operation center and the central
network management center can pick up the information concerned at any
time.



iif) Consideration on Introduction of this System

The system will be combined with the Integrated Network Operation System in
the next stage. Therefore, it should be considered that the equipment of this sysiem are
designed to apply for the Integrated Network Operation System in the next stage.
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& Transmission route Transmission route
(Optical Fiber ) ( Microwave )
N Transmission f \
— Equipment k )
Facility Room
Alzm Collecting
Equipment
Y Work
Alarm Processing Station-1 .
Remole and Transniiting Stu'fiu:s
Station Bquipment 2lio
} T— = a
Supervisory
Opesation
Equipment

Transmission route
( Optical Fiber)
Transmission
Equipatent .:
Facility Room
Alarm Collecting
Equipment
L
- Work
Alarm Processing Station-1
and Transmitling
Equipment
v

Supervisory
Operation
Equipment

‘Work
Station-2

Provincial Operation Center

Ayunthaya Phisanulok
WNakhon Ratchasima

Central Network Menagement
Center

Provincisl Operation Center

Sumi Thani

Metropolitan Cpezation
Center

Figure 7.4.3-8 Transmission Network Management Systerﬁ (Phase-1 ~ Phase-2)
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7.4.4 Local Network Managemeny

1) Prcseﬁt and Future Situation of Local Cable Network

TOT has some big problems, which have to be solved, such as reduction of waiting
applicants, upgrade of service quality, diversification of services and so forth. In order to
reduce waiting applicants, TOT needs to expand large amounts of telecommunication facilities
nationwidely. In order to improve service quality, it is necessary to reduce fault occurrence
and to replace deteriorated facilities. And, as regards diversification of services, digitization
and enhancement of telecommunication networks are required.

Taking the situation of telecommunication sector above mentioned into consideration,
outside plant sector will find itself in a very important situation,

Aé estimated in Chapter 8, the main telephone lines at the end of Phase-1 (end of 1997)
will become twice as much as that of the end of 1992, and also it will be increased by 2.7 times
at the end of Phase-2 and by 3.5 times at the end of Phase-3 respectively.

Thus, the local cable expansion projects will become one of the big projects in this
Master Plan and the role of the outside plant maintenance activity will become more important
proportionately to increase of newly installed facilities as well as the existing ones.

Local cable network management in TOT does not seem to be appropriately controlled
at present. For example, there are many unusable and faulty cables and wires, and plant
records of outside plant facilities are not revised sufficiently to cope with newly installed
facilities. And as described in Chapter 2, the service quality is not so good condition.

2) Installation of OPMC

To improve these situations and to utilize the existing facilities in a more efficient
manner, Outside Plant Maintenance Center (OPMC) should be installed at all
telecommunication areas.

The proposed major works of the OPMC center are as follows:

a) Intensive data collection and analysis of facilities for effective preventive
maintenance and rehabilitation plan,
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b) Setting up training plans for maintenance personnel to get advanced
maintenance techniques for newly introduced telecommunication facilities,

c) Preparation of advanced measuring equipment/tools and operation know-how
for them, '
d) Improvement of work environment and arrangement of vehicles for the mobile

and safety work,

3) Expansion of OPMC

The expansion of OPMCs should be carried out as the following stages taking the on-
going expansion project, long-term plan and present situation of maintenance activity into

consideration.
a) First stage is to be applied in each Metropolitan maintenance area,

b) Second stage is to be applied in Provincial Area 1,4,6 and 7 respectively,
c) Third stage is to be applied in other provincial areas.

4 Benefit from Installation of OPMC

As the result of OPMC installation, the following benefits can be expected.
a) Realization of high-quality services,

b) Reduction of fault occurrence,

c) Shortening of downtime.

And also these benefits will bring increase of revenue to TOT.

Figure 7.4.4-1 shows the concept of OPMC,
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7.4.5 Integrated Network Management System

1 Introduction

As mentioned before, in an information-oriented society, interruption of communication
will give greater loss and confusion to the society. Therefore, it will be necessary to provide
with the function for controlling the telecommunication network according to the volume of
traffic and the frequency of faults.

It means that all link of information on network operation, including ouiside plant,
switching and transmission facilities, will be integrated to a general operation center. In the
general center, as all network management informations concerned will be coilected, the
operator there, can give instructions to the each operation center concerned for controlling the
network. Network operation and maintenance will be managed by each section.

In addition to this, it should be provided with the function to pick up some managing
information, like the information of leased circuits users and traffic data used for billing job.

2) Configuration of the System

Figure 7.4.5-1 shows a concept of the integrated network management system to be
recommended. This system will have the total function to get the information for customers
administration, billing administration, management and facilities design.

For instance, customer and billing information will be able to use in commercial centers

by applying terminal equipments.

3) Concept of the Function

a) Integrated Operation and Maintepance System

The system will be provided with the function to analyze immediatcly the section of
faults in any kind of facilities and to transmit the information to each operation center concerned
via the information transmitting network.  And also, operation centers in each section, will be
able to manage the each network. '
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b) Operation and Maintenance for Non-Telephone Service

The system will be provided with the function to control enhanced non-telephone
service.
c) Collecting for Managing Information

The system will be provided with the function to collect some managing information
from the telecommunication network, like billing information, customer information and so on.

&) Traffic Data and the Information for Facility Plan

The system will be provided with the function to get traffic data and apply them to the
billing system and to control the telecommunication network, and to get the information for
facility plan and facility design.

€) Common Data Base

One of the most important item in the integrated network management system is {0
possess a Common Data Base for effective telecommunication network management.
Therefore, the system will be provided with the function to collect data concerned and store
them.

4) Congsideration for Introduction of the System

The following items for introduction of the system should be considered.

a) Flexibility of the Data Base

The common data base will be provided with the flexibility for enhanced services, and
for the expansion of facilities of outside plant, switching and transmission systems.

b) CCITT Recommendation

CCITT is now studying to prescribe the recommendation for TMN (Telecommunication
Management Network). The important itemn of CCITT s study now is the standard of
architecture, interface and protoéol of TMN. Therefore, the study work of CCITT shouid be
taken into consideration in the introduction plan of the system.
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CHAPTER §

. TELECOMMUNICATION FACILITY EXPANSION PLAN



CHAPTER 8. TELECOMMUNICATION FACILITY EXPANSION PLAN

This chapter describes a future installation and expansion plan of telecommunication
network in Thailand covering from 1993 until 2007. This plan includes following 6 kinds of
major facilities:

a) Switching Facilities,

b) Transmission Facilities,

c) Local Cable Facilities,

d) Mobile Communication Facilities,

g) Leased Circuit and Data Communication Facilities,

) Other Facilities,

8.1 Expansgion Plan
8.1.1 Expansion Objectives and Design Principles

1) Expansion Objectives

The Expansion Plans are formulated in accordance with objectives and strategies
described in Chapter 5, and on the basis of demand forecast described in Chapter 4 and traffic
forecast described in Chapter 6, respectively.

2) Desi rinci

i) The quantity of the facilities to be installed in this expansion plan were
decided on the basis of the telephone subscription demand forecast described
in Chapter 4,

ii) Design margin period for switching and cable capacities were set at 2 and 3

years after completion of the project, respectively.

iii) Building construction plan was formuleted on the basis of the switching plan,



8.1.2 Teleg'honc_ Installation Schedulg-r o
1) Main Telephone Line for Whole Kingdom -

~ Table 8.1.2-1 shows the demand forccast of thc main teIephone lme for the _
metropohtan area and the provmctal arcas ' ST S :

“Table 8.1 2—1 The Dcmand Forccast of the Mam Telephone

Year Metro.Area--- Provinc:ial Area Whole Kquom

1992 1,467,000 1,060,000 2,927,000
1997 2,120,000 | 1,494,000 - . 3,614,000
2002 1 2769,000 2,037,000 _' 4,806,000

2007 3,376,000 2,791,000 | 6,167,000

One of the main obg,ectwcs of the Progect 1§ fulfillmcnt of the telephone demand at the, :
end of Phase-l which is the end of fiscal year 1997 In order 10 accomphsh this ob_]f;ctwe, -
TOT needs to instali 1 ;792,000 main telephone lines durmg Phase—l in addition to the present |
5th and 6th ESDP's installation schedules After Phase 1, another 1, 192 000 lines and
1,361,600 lines need to be installed in Phase’2 and Phase-3 respecnvcly in order to meet the
telephone demand. ‘

Figure 8.1.2-1"shows the number of main telcphonc lmes to be mstallcd by the Pro;ect "
and the existing lines in the whole ngdom ' ' '

8.2
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Figur_e 8.1‘2-1 '_ E_stlmatcd_Numb'er of Main Telephona'l,ines in the Whole Kingdom '

Figurc 8.1.2-2 shows the number of main telcphonc lines to be mstalled by the Pro_lect '
and the cx1stmg lines in the Mctropohtan area.
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Fi 1gure 8 1 2-2 Esnmatcd Number of Main Tclephonc: mes in Metro. Area

F1gure, 8. I 2 3 shews the numbcr of mam telephone hnes mstalled by the pro;ect and
' ex1stmg lines in the provmc:lal areas.
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-Figurc-8.1.2-3 Es_iimatcd Number of_Main Telephone Lines in Provincial Areas

Figure 8.1.2-4 shows the share of the main telephone lines in the metropolitan area

and the provincial areas in the past and the future.

Main Telephone Line Share (%)

Province - 1B Metro

100 <

.: o

Figure 8,'1.2_-4  Estimated Number of Main Telephone Lines in Metro, & Proy.

_  As regards the installation of public telephones, o _de'cji'd:" the number of public
telephone installation is not a matter of demand forecasting.  Accordingly, it should be -

76 77 76 79 80 81 82 B3 B4 85 86 8768 89 60 91 9293 04 9506 979892 0 1. 2.8 4 5.6 7

Year

2)  Public Telephone Expansion Plan

O

O
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carried out accordmg to the installation strategy taking account of the benefit of general
public.

A 'Numper of P;;blic Tgleghong

As one of thc guldlmes for instatlation of pubhc telephones, the mcthodology can be
gwen by esnmanng the number of public telephones in proportion to the population.

' Figure 8 1 2-5 shows: the companson between the main-telephone and the pubhc telephone

densxty in Japdn "And Figure 8.1.2-6 shows those in some other countries( 43 countries ).
Takmg account of thc abovc satlsucal data the target of pubhc telephone density is settled at

25 pubhc telcphoncs per 1(}0{) pcrsans at the end of 2007,

*~HanTEl, S-PubicTdl,

I 57-_ % e e & sr‘_'j_ 69-_ ?'1_' a w7708 ’ .81 Ed | L
yaar
Nots: Thcse density. show thc number of Main telephone pcr 100 populatlon and the
number of Public telcphonc per 1000 populations o

' Fxgure 8 1 2-5 Density of Main Teiephonc and Public Telcphonc in Japan
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Note: Tﬁcsc density show the number of Mair'l'-tele'phone per 100 popﬁlationsand the -
number of Public telephone per 1000 populations |

Figure 8.1;246 Density of Main Telephone and Pu_biic Tclephbné in the World

On the basis of the above target, the installation plan is. arranged as shown in
Table 8.1.2-2. ' '

N

 As for rural public teicphoncs ths target for. the rcsolunon of non- telephone o

~ communities is set up at tambom level by the end of Phase-2, and 1t will be continuously
carried out to extend teiecommunication service to the Muhbahn'level after Phase-2, as '
described in Chapter 5. As the result, the goal of the ITU Kuala Lumpur Dcclaratzon will be -

achieved by the end of Phase-3 with expansmn ‘of local cable network a2

8-6
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Table 8. 1.2-2 Pubhc Telephone Installauon Plan

Result i ~T Future Plan

_ Year ' 1987 1992 1997 2002 2007
Popu!atlon (x1000) 53873 58,041 62,102 63,865 69,165
No. of Public:Telephone - 20,144 55,452 93,1331 131,730 172,912
Public’ Te}e/iooo persons : 0.37 0.96 1500 - 200( 2.50
No. of Expansion - : 1- - 37,700 38,577 41,182

Ordinary” PubHc(Metro) -] - 24,470 25,153 25,102
- ordinary Pubhc (Prov) el - 6,900 7,094 7,080
Rural Public .~ - 1= ' - 6,330 6,330 9,000

b) For the Instalianon of Pubhc Tc!eghon

iy - TOT has some type of pubhc tele,phoncs such as local call STD trunk call and coin
type. Thercforc,_ user must select a public telephone according to purpose. Now, TOT is
going to introduce trunk services public teléphone for the both of local and trunk call in order
to improve users convenience. This type should be spreaded nationwide for users and TOT
taking replacement of existing public teléphone toward the future into consideration.

if) -There are some different type of coins in Thailand. This is also a big problem for
users. - Therefore, it w’ili be efficient to- introduce card- operatéd pu.blic' telephione and
'furthermorc, thls wﬂl have an effect to save coin-collection work and to prevent coin-
burglaxy from com-b()x ' |

Fi'guré 8. 1" 2—7 8 i 2' 8 and 8. 1.2-9 show the number of public telephones and main
“telephone hnes to bc 1nstallcd by the Project. in. the future for the whole Kingdom,
Metropohtan area and Provmcxai areas Flgure 8.1.2- 10 shows the share of pubhc telephone
lines in the metropohtan area and provmczal areas, -
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Flgure 8 1.2-7 Public Telephone and Mam Telephone Installation Plan
' in the Whole ngdom
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Flgure 8.1.2-8 Pubhc Telcphone and Main Telephone Installanon Plan
in thc Metropohtan Area
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Fxgure 8. I 29 Publ:c Telephone and Main Telephonc Installauon Plan

Public Tel, Share (%)

in the Provm(:lal Areas

F_‘rov.jince R Meio _

BT sp's'x ny 84'_'3'5 3687'88__8990‘9192”93'949596 979899 0 1 2 _3 45 6,7

CYear

Fxgurc 8.1. 2 10 Share of Publlc Tclcphone Installauon Plan
. in thc Mctropohtan and Provmcml Arcas

" Table 8.1.2-3 10 8_._1_.2-6_show the detailed installation schedule,
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Table 8.1.2-3  Estimated Number of Main 'I‘elcp!.mnc Lines by Type of Subscribers in Metropolitan

TOT -

- TOTAL

Year | Business |- = Resk: Total Govt. Prv.+Govn, Public
dence Priv, : Tel. Tel. . Tel. Line
1976 : L _ L g 179,830 |
1977 | 76,488 102.052] 178540 13013{ 1015853 | 2087 | 1813 195,223
1978 | 80,208) 117,706 | 197,914 16,470 214384 | 2,024 | 1515 . 218,823
1a70°{ 86,301} 133,328 219,629 17,922 237561 | 4,362 | 1,694 243,807
1080 | o92.875)] 140,758 242633 19,9791 262612 5160 | 1,762 . 269,534
1981 | 96,368 160,080 257,348| 22004] 279,852 | 5950 | 1,788 287,090
1082 | 101,047 1768041 577,851 | 24570| ° 300430 | 7645 | 1987 .| 312082
1983 | 105,810 | 106,683 ] 302.203| 26.906| ~azetes | 8176 | 2135 | asesin
1984 | 108,726 212.825] 321551 28830| 350371 | 9260 | 22037 | . 361,924
1085 | 1237321 263328 287.060{ 31,9721 419,032 | 11,208 | 3187 | 433517
1986 | 142,980 | 352,887 | 495867 35,029 530,806. .| 13,229 | 3,955 | ' 548,080
1987 | 1555211 403,191 | 558712 36,962 505,674 | 14,435 4,508 614,707
1088 | 172,414 | 454,800 | 627.304| 39.007] . 666311 | 14485 | 5355 .| . 686,151
1989 ¢ 741,145 119,726 5,462 766,333
1890 o 801,484 |- 24,967 5,571 832,022
1991 e 907,471 30,208 5663 | = 943,362
1992 @ 1,016,407 | 35449 | 5796 .| 1,057,652
1993 @ 1,232,607 | 402343 | 5912 | 1278862 |
1004 o 1437757 | 45237 | 6031 | 1489024 |-
1985 o 1642904 | 50,131 -1 6151 | 1,699,186
19980 1,848,048 | 55095 | 6274 . 1,909,348
1907 e 2,053,192 | 59,918 | 6400 1 2119510 |
199881 2177933 | 64,949 6528 | 2240410
1999 2302,671 | 69,980 | 6668 | 2,379,308
2000@ 2427,407 | 75010 | 6701.°] 2,509,209
2001 © 2582140 180,041 | 6927 | 2819108 |
2002 8 2676871 | 85072:. ] 7,086 1 2,769,008 -
2003 @ 3,793,183 | 90,002 1 7207 | 2890482
2004 2,909,492 | 95112° 1 7351 | 3011956
2005 o 3,025,798 | 100,433 7,408 3,133,429
2006 @ 3,142,402 | 105,53 | . 7848 | 3,254,903
2007 e S a258402 | 110,174 | 7.801 3,376,377
Note: The figures from FY 1976 to 1988 are actual and from FY 1989 to 2007 arc made by

the study_.

SN



Table 8.1.2-4 Estimated Number of Main Telephone Lincs by Type of Subscribers in Province

Yeur | Business | Resb | Total - govi | Prv.aGovn. Public TOT TOTAL
. | _dence Priv. : ) : L
1976 | 98,084| 11,6368] 49,720| 5874 55,594 192 1,262 56,008
1977 | 42468| 15311| s77re| s303)  e84102° 150 | 1,331 65,583
1078 | 47.914| 20,189 -68;103] 7,003 75,106 230 1,385 76,811
1079 | 53316| 24.964| -78.280] ~ 7.808] - 86,188 308 1,481 87,977
1980 | 56.879| 28348| 8s227) 8844 94071 508 1,691 96,360
1981 | 58362| 31282| Boe44] 0584] 99,208 913 2,027 102,148
1982 | 61,504] 98479] 909083] 10373] 110356 1,076 2,185 113,617
1983 | 64,433 44.401] 108,834 11,303] 120,137 1,250 2,334 123,721
1984 1 71878) 68616} 140.494| 12,757 153,251 . 1,626 2,690 157,567
1985 | 79,447| 93746 173,303 14351} 187,544 3,024 2,413 192,081
1986 | 90,645 | 135,802 226,537 16,460} ~ 243006 | 4491 3,335 250,832
“1987 | 97,700 162,030 | 250,730 ' 17,834 277573 | 5877 3,665 286,915
1088 | 104,127 185,753 280,880 | 19583l 308463 | 6,151 4107 | 319,721
1989 e ' 386,735 - | 9614 | 4180 400,539
1990 & 468499 | 13077 1 427 485,850
1991 el ‘502,611 | 16540 | 4,358 613,510
119926 730,771 | 20003 | 4448 764,220
1993 @ 874,101 | 22649 | 4534 901,585
1094 @ 1,019,477, | 25205 4625 | 1,049,398
1995 o © 1,164,851 | 27,944 4718 | 1187510
1996 8| 1,310224 | 30587 | 4812 1,345,623
1997 e | 1,455,504 | 33,233 4,908 1,493,736
1998 e . 1,561,532 | 35918 5,006 1,602,457
1999 6 1,667,468 | 386803 | 5107 | 1,711,178
20006} 1,773,402 | 41,288 | 5200 | - 1,819,800
2001 0| 1,879,334 | 43,973 5,313 1,928,620
20026 | 1085264 | 46,657 | 5419 2,087,941
{2003} 2132730 | 49873 | 5527 2,188,131
20040 2,280,193 | - 53,089 5,638 2,338,920
2005 ¢ 2427654 | 56308 5751 | 2,489,710
2006 e 2575112. | - 59,521 5,966 2,640,499
2007 @ - 2,722568. | 62,737 5,983 2,791,289




Table 8.1.2-5 Estimated Number of Main Telephone Lines by Type of Subscribers in Whole Kingdom,

Yesr | Business | Resi- | Total [* Gove, | PretGovn. Public TOT TOTAL
o dence Priv. - . : -
1976 B b _ o 236,818
1977 | 118,056 | 117,363 236,319| 19,336] 255655 2207 | 2984 | 260808
1978 | 128,122 137,805 | 286,017 23563| 289,580 3,154 | 2900 - 295,634
1979 | 129,617 | 158,202 207,900 "25,830| 223,739 4870 | 3175 331,584
1980 | 149,754 178,106] 327,860 28,823] 356683 | 5758 3,453 365,804
1081 | 154,730 | 192,262 ] 346,902 s1,568] ~a7ese0 | 6863 | 3815 389,238 -
1082 |'162,561 | 215,283 377,834 | 34,952 412,788 8,721 4172 425,879
1983 | 170,043 [ 241,084 | 411,127 | 38200] 440336 | 9426 | ‘4469 463,231
1084 | 180,604 | 281,441 | 462,045] 415771 03622 | 10886 | 4,983 519,491
1985 | 203,170 ) 357,074 | 560.253| 46,323] 608576 | 14322 | 5800 | 626,498
1986 | 233.625 | 488770 | 722,404| s1408{ 77agez | 17720 | 7200 . 708912
1087 | 253230 | 565221 | 818,451 s4,796] 873247 | 20112 | 8263 | 901622
1988. | 276,541 | 640,643 ] 917,184 | 58590 075,774 | 20636 | 9462 | 1005872
1989 o 1,527,881 | - 29,340 9851 | 1,166,872 -
1990 ¢ 1,269,984 | 38044 | 9844 .| 1317872 -
1981 e | 1500083 | 46748 | 10041 | 1556872
199261 1,756,178 | “s5.452 | 10242 | 1821872 |
1903 e|- 2106708 | 82992 | 10447 | 2,180,147
1994 o 2457234 | 70532 | 10,656 2,538,422
1995 o 2,807.756 | 78,072 | 10,869 | 2,896,696
1996 8 ‘2158273 | 85612z | 11,088 .| 32540971
19976} 3,508,786 - | 93,152 | 11,308 3,613,246
1998 0] 3,739,465 | 100,867 | 11,534 5,851,867
1999 0 3:070,140 | 108,583 ] 11,765 | - 4,000,487
2000 o - 4,200809 | 116208 | 12000 | 4329108
2001 & 4,431,476 | 124014 | 12,240 4,567,728 -
2002 e 4,662,135 | 131,728 | 12485 . | 4,806,349 |
2003 o 4075912 | 130,865 | 12735 .| 5078612
{2004 5189685 | 148202 | 12989 | 5,350,676
2005 & 5,453,452 | 156,438 | 13,249 | 5623139 |
2006 ¢ 5717214 | 164675 | 13514 5,895,403
2007 o 5080871 | 172,011 | 13,784 6,167,666




Table 8.1.2-6 The Number of Installation per Year

5th EDP

Year Actual 6th EDP Total Req. Residual The
Plan Plan Cnstal. Project

1976 .

1977 23,088

1078 34.828

1979 35,950

1980 34,310

1481 23,344

1982 36,441

1983 137,552

1984 56,260

1985 107,007

1986 172,414 _

1987 102,710 93000 93,000

1088 - | 104,250 | 117,000 104,250 °

19896 1 161,000. 161,000

1990 e " 151,000 .| 151,000

1991 e 189,000 | 50,000 | 239,000

199260 . 150,000 | 115,000 .| 265,000 : L

1993 0 80,000 | 26400 | 106400 | 358,275 | 251,875 | 251,875
1994 6 20,000 o | 20000 368,275 | 338275 | 338,275
1995 ' 358,275 358,275
19968 358,275 . 358,275
1997 & 358,275 ' 358,275
1998 e 238,621 238,621
19990 238,621 238,621
2000 6 238,621 - 238,621
2001e 238,621 238,621
2002 & 238,621 238,621
2003 @ 272,263 ¢ 272,263
2004 & 272,263 272,263
2005 @ 272,263 272,263
2006 e 272,263 272,263
2007 & 272,263 272,263




8.1.3 Qudine of the Expansion Plan

The concept of the Expansion Plans are as follows.

1) Main Telephone

The main telephone lines will be increased 1,792,000 I‘mtﬁs during Phase-1, 1,192,000
lines during Phase-2, 1,361,000 lines during Phase-3 and total 4,345,000 : lines t0 meet the
telephone demand. ' '

As the results of this expansion plan the supply of main telephone can be 'expec_tcd to
reach all the demand by the end of Phase-1. - ' B

2)  Public Telephone

The expansion of public telephone is proposed 37,700 sets during Phase-1, 38,600
sets during Phase-2, 41,200 sets during Phase-3 and total 1_17,50{) sets. Rural public
telephone will be installed 21,660 sets in order to dissolve non-telephone communities.

As the results, the density of public telephone will become 2.5 per 1000 persons in
2007. ' . :

3 Switching Facilities

The expansion plan of switching capacity is proposed 1,897,000 lines during Phase-1,
1,248,000 lines during Phase-2, 1,346,000 lines during Phase-3 and toial 4,491,000 lines.
Replacement of analog exchange will be proposed in order to change to a large capacity of

SPC exchange.

4)  Transmission Facilities

a) Long Distance Transmission System

Proposed Plan of ldhg distance system are as follows.

Phase-1 ; To link all PCs by digital transmission systems, and to connect a big
SC(Chiang Mai) to Bangkok with duplicated transmission routes.

Phase-2 ; To enhance reliability of the telecommunication network by connepting all
SCs with duplicated routes. ' ' '

A,
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Phase-3 ; To link all TCs, SCs and PCs w_ith duplicated routes.

The number of these cxpaaision systems are 50 systems during Phase—l, 68 systems
“during Phase-2, 87systems during Phase-3 and total 205 systems,
b) Meitropolitan Junction Tr nsmission Sy_s_t_c;m

The number of optical fiber systems to be installed are 63 systems during Phase-1, 63
systems during Phase-2, 63 systems during Phase-3 and total 189 systems.

) Spur Rgute"I‘i’ansmission Syst'ems
. The number of optical fiber and radio systems {0 be installed are 177 systems during
Phase-1, 178 systems during Phase-2, 156 systems during Phase-3 and totai 51 1 systems,
d) Satellite Communication System
The local carth station of satellite communication systems will be installed 17 earth
stations during Phase-1, 5 earth stations during Phase-2 and 4 earth stations during Phase-3.
5. Qutside Plant Facilities

a)  Local Cable

‘The expansion 'of local cable are proposéd 3,770,000 pairs during Phase-1, 2,003,000
pairs during Phase-2, 2,315,000 pairs during Phase-3 and total 8,088,000 pairs.

b)  Rehabilitation Plan

About 4.1 billion baths will be required as the investment cost for the rehabilitation of
‘outside plants during the period of 1993 to 2007. As the execution results of this
rehabilitation plan, the fault ratio can be expected 1.3 per 100 subscribers per month at the
end of Phase-3. '



6) Mobile Communication Facilities
a) Cellular Mobile Facilities

The cellular mobile communication facilities are planned the expansion of 62,000 line
units during Phase-1, 138,000 line units during Phase-2, 154,000 line units durmg Phase-3
and total 354,000 line units,

b)  Paging Facilities

The pagmg facilities are planned 35,000 line units durmg Phase-1, 45,000 line umts

during Phase-2, 60,000 line units during Phase-3, total 140,000 line units.

7)  Leased Circuit and Data Communication Facilitics

a) ased Circuit

The leased circuit facilitics are planned 54,000 lines during Phase-1, 76,900 lines
during Phase-2, 64,700 lines during Phase-3 and total 195,600 lines.

b) Data Communication Facilities

Packet switching facilities as one of the data communication facilities are planned
10,000 lines during Phase-1, 23,000 lines during Phase-2, 50,000 lines during Phase-3 and
total 83,000 lines. | | |

8) Investment cost

The investment cost of this expansion plan is req’ixircd 69.7 billion Bahts during
Phase-1, 55.8 billion Bahts during Phasc-2 60.3 billion Bahts during Phase-3 and total 185.8
billion Bahts _

Table 8.1.3 shows the outline of the Expansiori Pian.

8.1.4 Local Cable and Switching Facilities

Local cable and switching facilities to be expanded at the end of each phase are
shown in Figure 8.1.4-1 to 8.1.4-3, - ' '
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Figure 8.1.4-1

Companson of Demand, Swztchmg and Local Cable Capacity (Phasc~1)
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Figure 8.1.4-2 Comparison of Demand, Sw1tchmg and Local Cablc Capacuy (Phase-2)
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8.2  Switching Facilites

The summary of switching long term plan is shown in Figure 8.2.

8.2.1 Expansion Plan -

In order to estimate the number of new exchanges, the folllowlin'g procedure as shown
in Figure 8.2.1-1 is applied because the démand forecast was estimated for about cach

Changwat at this time.

Thereforc, when the detailed study b_aSjed on Amphoe or Tambon ievéi is carried out,
the number of exchanges may increase more than that of this study. For calculation of the
number of circuits, the traffic forecast data in Appendix, the routing plan in Chapter 7 and

Erlang-B formula were applied.

) The exchange office installed one RSL is juxtaposed one more RSL. After that,
one RSU is installed to replace the RSLs. Next expansion method is as same method

as ii).

ii) The exchange office instailed one RSU is juxtaposed one more RSU. After

that, the exchange becomes LE and RSUs are removed.

iii) The LE is iextended until 40,000 line capacity and when the capacity excceds

40,000 lines, new unit is juxtaposed.

‘AsL RS0 ~IE 3}
1281 513L 4049L
4
2561 2048L L
+ . + 40000L
1281, 513L
‘ | .
256L 2048L
L1

Figure 8.2.1-1 Procedure of Exchange Number Estimation
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The switching capacity to be cxpanded up to 2007 is shown in Table 8.2.1-1 and total
switching capacit_y is shown in Table 8.2.1-2,  And about each Changwat of these are
published in Appendix. '

§-21



wss

=
8.
2>
w
2!
B
‘8

74

ot any plas

ey

8t sny o

20IA10S NASI . 10 UORINPOIU]
o

@ a @

ey 1090°

JEICL Apid "OAI9

_ mcéhﬂ\w\mv&\\\ § 4 = | I.Wn.
i 7/, - | £
. : = SIDNAIIG JO m

- , WEEMSEE?M m

hio e
ol -adig  GIAR

Iy

puvmIagy

i

i

auoydana ],

E:e_zmz

s R ]

AR

T7000°9¥E‘L
; = J0 JuImMY £
v = =
7000'65 =
sepioey YolBly = . -3
Senlend PBIE
m..n Jo aperddn !m

8002 L0
o

§-22



Table 8.2.1-1  Switching Capacity to be Increased

Term Phase-1. Phase-2 Phase-3 Total
Increasing Capacity | 1,897,000 1,248,000| 1,346,000 4,491,000
Metropolitan Arca 974,000f = 633,000{ 616,000] 2,223,000
Provincial Area 923,000 615,000 730,000| 2,268,000

Areal 209,000 119,600 126,000 454,000
Area2 103,000 54,000 62,000 219,000
Area 3 149,000 46,000 50,000 245,000
Arcad 103,000 77,000 92,000 272,000
Area s 59,000 67,000 89,000 215,000
Area b 110,000 08,000 126,000 334,000
Area7 71,000 60,000 70,000 201,000
Area 8 73,000 45,000 56,000 174,000
Area 9 46,000 49,000 59,000 154,000

As shown in Table 8 2.1-1, there are considerable differences among the three Phases.
It is because that this expansion plan follows a strategy of the Master Plan, placing emphasis

on reduction of waiting applicants in Phase-1.
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Table 8.2.1-2 Total Switching Capacity

Term 1992 Phase-1 Phase-2 | Phase-3
Total Capacity 2,177,000] 4,074,000] 5,321,000 6,667,000
Metropolitan Area | 1,336,000] 2,310,000{ 2,942,000| 3,558,000
Provincial Area 841,000 1,764,000; 2,379,000 3,109,000

Area 1 129,000 338,000 ~ 457,000] 583,000

Area 2 88,000]  191,000]  245,000] 307,000

Area3 97,000{  246,000] 292,000] 342,000

Area 4 90,000] 193,000 270,000] 362,000

Area s 115,000 174,000 241,000{ 330,000

Area 6 98,000!  208,000| 306,000| 432,000

Atea7 88,000  159,000f 219,000] 289,000

Area8 71,000 144,000]  189,000] 245,000

Area9 {65000 111,000] 160,000{ 219,000

8.2.2 Economic Comparison of Installing RSU in Metropolitan Area -

In case of decision about switching system, the following matters should be taken into
consideration: _ '
- The subscriber number of the last period, more than 10 years later, at the
accommuexiation area,
- Hierarchical position of facility,
- Operation & maintenance,
- Econorric consideration etc.

In the metropolitan area, however, the environment conditions such as construction
delay of new building, outside plant, transmission system, and installation limit of MDF,
sometimes cause special case to need RSU installation as a relief measure.

As the RSU construction is easy and the installation period is shorter, it is effective way
for above mentioned. Though it is provisional way, the following matter is examined:

- The appropriation duration,
- The setting place.

s
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1) Appropriation Duraﬁon

The point to be considered when the switching system is to be decided is already
described. In conclusion, the most suitable system is selected corresponding to the purpose.
Therefore, the selected switching system should have, at least, the line capacity and the traffic
haxidling capability for last appropriation period of the accommodation area.

Table 8.2.2-1 shows the situation of RSU up to 1988 in metropolitan area. The table
gives some information that the appropriation duration is quite short (average duration is
4.8 years) and the replacement time is after foll accommodation of subscriber. This means that
the setiing purpose of RSU is different from provincial area and it has been used for
provisional way to cope with keen demand of the metropolitan area.

This study examined about the relation with the duration and economies. The object
RSU is 5121, 1024L, 1536L and 2048L. Interest for economic comparison was selected at
12%. The installation plan was set at 4 years, 5 years and 6 years based on the past result.
Table 8.2.2-2 10 5 and Figure 8.2.2-1 to 4 show the result.

From this result, the fdilowing matters become clear:

- The profit is yielded one or two years after reaching full accommodation,

- Inorder to get more profit (excess interest), it needs to use one or two years more
than the above mentioned,

- The type of 512L is seemed to be not suitable system for tentative way.

In this conclusion, the economies of RSUs installed for short duration is recognized if
these RSUs (except the type of 512L) will be operation at least 5 years. The economies,
however, will be influenced greatly by the telephone installation plan and if the profit is to be
raised more and more,the RSU should be placed at the same piace at least during 10 years.

2) Instatlation Place

The RSU will be replaced some years later, and then, the redistribution of outside plant
will be needed. As the cost of outside plant occupied a considerable ratio in investment cost of
‘the telecommunication network, the place should e selected very carefully. The estimation as
mentioned in itetn a) did not include the costs relating to the installation place because the
condition is changed depending on the environment, '
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3) Time of Instaliation and State of Host Exchange

When a RSU is installed for some reason, the problem will occur.that the XB cannot
accommodate the RSU if the exchange, which was already placed for LE in the same
accommodation area, i$ XB. In this case, other SPC placed in the near accommodation area
should be connected to this RSU instead of the XB.

After a few years, when new SPC is installed at the same building as XB, the changing
of accommaodation of the RSU is not necessary unless any problems such as numbering plan,
utility for subscriber, maintenance aspect and etc will happen.

If the number of such RSUs becomes larger, however, it is supposed that the telephone
network planning will be confused. Therefore, that situation should be avoided as far as E«""}
possible. In order to do so, the basic long term plan (refer to Chapter 8.2.5) and replacement '
plan of analog facility (refer to Chapter 8.2.3) should be made definitely.

A
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Table 8.2.2-1 RSU in Metropolitan Area

S’

Inauguration ) Number of Lines Connected and Replacement Schedule Jaxtapositing
Office Name Date System | Capacity BExchange
_ 1983 § 1984 ] 1985 | 1985 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 1938

gmgi’hti-Bang 1985 | M-NBAXG1 600 s0] 190] 367] s84

]
BangPRYi - 1985 ] NEAXs1 ool 42| 1000{ *
Bang Poo 1984 NEAXSl .| 1000 758] 07| 9431 NA] *
Lad Krabang 1984 | NBAX6! 1000] 873} tono] »
Nong Chok 1984 | NBEAX6! 1000 663| 97| ss4] 916
Ma Bun Khrong 198  |R-NEAX 1000 373| 4381 614
Praver Khrong 1984 . [NBAX61 ' 1000 ] 945
Amunarin Plaza 198  |R-NEAX 1000 435] 495| 625
Asok-Din Daeng 1986 M-NEAX 1000 s8] XB | spC
Sukhurnwit 1987 . | M-NBAX 1000 898{ +
Song Serm . 1983 | NEAXS! 600| 190] so3} s3] » '
Nakhon ’ ) . .
‘TFhaiwa Tower 1985 NEAX61 512 2131 472 471
Thanoatok | 1985 | NEAX6I 1000 : ge3] 921 973] o+ XB
Thungmahamek 1985 NEAX61 2000 ' 4| 1343 1959 1977 XB | SPC
PhaNuRangsi |~ 1983 |NBAX61 "~ soo| a06] s27]| s31] s4s] ss2| s66
Phom Phracheal 1984 | NEAX61 1600 738! 786| so2] 940
Chaiyaphruk 1987 IRNBAX 2000 _ 896] 1740 XB
Phuksachat | 198  |R-NEAX 2000 ' 1 179] 1741} 1753]  *
Laem Thong 1985 | R-NBAX 2000 1478} 1567] 1740
Bang Bua Thong 1984 © | NEAX61- 1000 1 em 6| *
Phuthamonthon 1985 | R-NEAX 1000 . ) 407¢ 509| 663
Thon Buri 1983 NBAX61 “ 1000 MAL NA] 903] es1] ss1f e XB
Pang Ken S 1983 L PNBAX6l .| 1000) . 12} 40| 950} ow7 * x|} osee
Central Plaza 1985 | NBAX®1 600) - 323| 460} 658| 688
Dommasng 1983 | NBAX61 2000] MA} wal 920 7s]1a60f1989]  + %8 | seC
inthamara 1985 ) NEAXSL- 1000 916] 9381 1600 * :

: 1985 | M-NEAX 1080] : 21 * XB | spc
LakSi 1985 [ NBAX61 1000 - 2] NA[-953]. ¢|. X8 | spc
Lat Phrao 985 |M.NEAX | 1000 o9 osaf 9w XB -
Nonthaburi 1984 - |NEAX6l | tooox2] NAD Na| 922] 2606] 1842} 1947 s :

: 1983 | M-NEAX 1060| - 913| 952 * XB
Phathum Thani 1985 [ NEAX61- | 1000x2 948 | 1570} 1882 1964] *
Rang Sit 1983 - |NEAX61 | 1000x2] 396] 412} 337| 1375] $728] 1951 *
Thanyaburi 1984 NEAX61 1600 s17| 795] s93] 917]. *
;{ibhavadce Rang 1983 | NEAX61 00| 88| a36] s39] NA] *
I .
Mung Bk 198 |R-NEAX 100 32| 36| 432
Thungsikar 1986 R-NEAX 2000 : 13651 1819 18911
| Daokhanong 1987  |R-NEAX 1000 . 622| 849
Muban Sethakit 1984 |R-NEAX 2000 ' 1913| 1960 *

* Replacement Date
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Figure 8.2.2-2 Economic Compariéon of RSU (1024L)
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8.2.3 Replacement Plan of Analog Facility

Recently, TOT has carried out many projects to introduce of a large number of SPC and
also to replace XB, however, many XB is still working especially in metropolitan area.
Table 8.2.3-2 shows the number of XB lines as of FY 1988. The points to be considered on

replacement of XB are described in this section. -

b Supply.of Partg' for Repair

TOT has already restrained extension of XB system. But the repair parts should be
kept to supply until all the XB system in the whole country is replaced. Besides, though the
number of subscriber accommodated to the XB will be settled, the traffic volume will increase.
Therefore, the common equipment extension is needed for keeping service quality.

In order to keep supplying repair parts, it is suitable way to reuse some removed XB.
That way is called S&B (Scrap & Build). By using this way, the extension of XB can be
continue as far as possible and it will give a triger to increase SPC in metropolitan area,

2) Time of Replacement

Table 8.2.3-2 gives clear data that the end of service life concentrates at specific year.
If all XBs still continue to work, it will threaten that the time when XB become superannuated
may come up at the same time. This means that great amount of investment cost is needed for
it and it will threaten effective consiruction plan. Therefore, it is better to replace XB with

appropriate plan. The plan is described in Table 8.2.3-3 and Figure 8.2.3-1 to 4. According
to this schedule, metropolitan area is given highest priority because the area was placed as the.

most important area in this study. Table 8.2.3-1 shows the principle of XB replacement plan
and about SPC replacement plan was made from point of life duration. '
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Table 8.2,3-1 Principle of XB Replacement Plan

Ph-1 Ph2 Ph-3 After Ph-3
Mool | (1)*100% 2)*100%
Metro2 | (1*40% (M60%+(2)*40% | (2)*60% (3)*100%
Mewod | (1#50% (I*50%+@)*50% | 2)*50% 3)*100%
Metrod | (1/*50% (I*S0%42)*50% | ()*50% () 100%
Prov,19 | (1)*10% (1Y*90%+(2)*10% (3 100%

Note {1): The number of exchange line capacities installed during FY 1960~1967 and the end

of life duration comes up by FY1992.

(2): The number of exchange line capacities installed during FY 1968~1972 and the end

of life duration comes up by FY1997,

(3): The number of éxchange line capacities installed during FY 1973~1977 and the end

of life duration comes up by FY2002,

4): The hurriber_ of cx'changé line capacities installed during FY1978~1980 and the end

of life duration comes up by FY2005.
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Table 8.2.3-3 Implementation Plan of Replacement

B Phase-1 Phase-2 Phase-3 After Total
Lines | Excoution] Lines | Exccution| Lines | Exccu- | Execution |  Lines
11on
Metro,l | X B 52,0000 520000 31,100] 31,100 0 0 0{ 83,100
sSpC 132,634] 53054] 102407 836761 0| 6,144 0] 142,874
Motto2 | XB 71,3101  35,655] . 20,000f 45655| 36,0008 28,000] 18,000] 127,310
SPC 271,873| 543751  68.536{ 129310 01 129310] 274141 340400
Metro.3 | XB 280001 14000 11,000 19,5001 10,000 10,500 5000f 49,000
SPC 157,859) 31,5720 56272 80,025 0] 80,025 22.509| 214,131
Metro4 | X B 38,7301 19,365 6,000 22,365 11,300| 8,650 5650 56,030
SPC 203,144] 406291 1033041 1122400 0 112249]  41.322] 306,448
Total | XB 190,040| 121,020] 68,1001 118,620] 57,300] 47,150{ 28,650 315,440
SPC 765,510 179,629] 238,352 405,260 0] 327,728| 91,245] 1,003,862
Total 955,5501 3006431 306,452] 523.8801 57,300| 3748781 119,895] 1,319,302
Prov.1 |XB 3,000 300 9,600 36600 3,000 8940 2,700 15,600
SPC 56,272 56271 60,5441 56,699 0] 36326 18,163 116,816
Prov.2 {XB 12,300 1,230 29127 11,361] 1,000] 2,721 o00{ 16,212
SPC 353921 3,539| 325281 35,106 0| 19,517 9,758 67,920
Prov.3 |XB 14,393 1,439 600 13,014]  4,800] 1,020 4,320 19,793
SPC 37,480 3,748] 39,080 37,640 0] 23448 11,724 76,560
Prov.4 |{XB 4,600 460 6,000 4,740) 1,500] 5,550 13501 12,100
SPC 56,160 5616]  25320{ 53,076 0] 15192 7,596] 81,480
Prov.5 | XB 8,000 | 800]  3.000 75000 1,000 2,800 900} 12,000
SPC 57,692 5769] 382641 55,749 0} 22,958 11,4791 95,956
Prov.6 |XB 5,000 500 1896 52001 3600 7466 3240 16,496
SPC 67,264 6726]  21264| 62,664 0! 12,758 6379| 88,528
Prov.7 | XB 2,000 200 4,000 22000 3,000] 3,900 2,700 9,000
'SPC 26,168 2,617} 512841 28,680 - 0} 30,770 15385 77452
Prov.8 | XB 7,000 00| 5600  6860] 4.800] 5520 4,320 17,400
SPC 16,624 16621 36,814 18,643 0f 22,088 11,044] 53438
Prov.9 |XB 3,048 305 8,626 3,606 7,000)] 8463 6,300 18,674
SPC 18,160 1,816] 29248 19,269 0f 17,549 . 8744] 47408
Total |XB 59,341 59341 487234) 58,2301 29700} 46381 26,730 137,275
SPC 371,212) 3721 334346] 367,525 0| 200,608] 100,304| 705,558
Total 430,553] 43,0551 382,580| 425,756] 29,700} 246988 127,034 842,833
Whole {XB 249,381 126954] 116334| 176,850] 87.000] 93,5311 553801 452,715
Country | SPC 1,136,722 216,750} 572,698 772,786 0] 528,336] 191,5491 1,709,420
Total 1,386,103 343,704 689,032] 949636] 87.000| 621866} 246929 2,162,135
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Figure 8.2.3-1 Implemetation of XB for Metropolitan Area
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Figure 8.2.3-2 Implemetation of SPC for Metropolitan Area
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8.2.4 Replacement Plan of Existing SPC

In case of SPC, it can be supposed that the time of replacement will come up at specific
time as same as XB. Besides, relating to ISDN service, some existing SPC shall be modified
with the function. If it is difficult to be modified, the SPC shall be changed to other exchanges
having ISDN function. In order to resolve that problem, further detailed study will be

requested.

Figure 8.2.4-1 expresses the exchange ciassificd about the function and Table 8.2.3-2
and Table 8.2.3-4 show the replacement plan of existing SPC based on service life. '
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8.2.5 Management of Floor Plan for Exchange

In future, many new kinds of equipment for introducing new services, not to mention
ordinary telephone switching equipment for meeting ever-increasing demand, will be
installed much more than present state in every exchanges.

Therefore, the present floor occupation condition must always be grasped to be able
to make up a precise future floor plan of building for exchange at any time, so that

unreasonable investment can be avoided as much as possible.

As a measure for floor space shortage of exchange room, to construct a new building
may rather be a stréightforwaxd way. It will, however, need a large amount of investment
cost and management expenses for the building and additional workers. Besides, & problem
of excessive fixed property will occur because an exchange will be improved to a smaller
size for the same capacity, and maintenance method of exchange will be concentrated. Even
if many buildings seem to be needed, each case should be re-examined to minimize new

building construction.

TOT has planned to replace XB with SPC at Paholyotin telephone office in the fifth
ESDP, and there may be the other similar situations as this case especially in Bangkok

metropolitan area.

In this section, a management procedure to carfy out effective facility plan, avoiding
new building construction as much as possible, is described. ¥Figure 8.2.5-1 shows the
procedure of floor plan followed in TOT up to now, and new procedure to be proposed is
shown in Figure 8.2.5-2.

By TOT’s method, the shortage of floor space can be found out only during the
project design period completion. Therefore, if the problem occurs, it is usually difficult to
take an appropriate measure because of time shonage. New method, however, improves this
point and try to review the floor occupation condition annualfy on the basis of demand and
traffic forecast issued by Engineering Planning Division regardless whether the exchange
office is under execution of a project.' -

In order to grasp the floor occupation condition, this method uses a example as
described below. '
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Feed Back Department of Before
Project Management &
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Figure 8.2.5-1 Flow Chart of TOT’s Present Procedure
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Project Management
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Project Management
Check of Space | After Project \ 4

‘Figure 8.2.5-2  Flow Chart of New Procedure
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A telephone office (installed XB and SPC exchanges)

Precondition

- Service life --—---mmsssrmrmmmananans XB 25 years SPC 10 years

- Open date ---------m-ssmnene e XB Y1979 SPC Y1984

- ISDN function --------e=eeesemsemns No _ '

- Exchange room capacity ---------- XB 10,000 SPC 30,000

- Present line capacity ---------n-a-ov XB 10,000 SPC 14,000

- MDF capacity ------------ssesmemaes 45,000

- Location of 0ffice -----wmexemzezaea- Metropolitan area 1

Figure 8.2.5-3 indicates the transitional situation according to above conditions and ( Nf

demand forecast and Figure 8.2.5-4 also expresses the floor occupation condition. These

figures give clear information to be examined as follows;

- The shortages of exchange room and MDF capacity will occur about on FY 2004
and FY 2010 (point 1 and point 2 in Figure 8.2.5-3),

- The service life of both exchanges pésscs on FY 1994 (§PC) and FY 2004 (XB),

- SPC should be given ISDN function at latest on FY 1997 for the full-scale
introduction of ISDN service. :

Accordingly, when the planner of the project makes a facility plan of switching, he

shouid consider, and make decision on the following matters.

P

- Replacement of the existing XB exchange (10,000T) with extension of present
SPC needs room space in existing SPC room. (If the XB is replaced with RSU,
additional room space is not necessary. Which way is more economical is
explained in Chapter 8.2.3). Therefore, the provision of extension for existing SPC
in FY 1994, will not become 10,000 lines to éopc with the demand on the end of
seventh project, but less than 6,000 lines.

- For the relief of MDF shortage which will occur in FY 2010, the following matters
should be examined, 1) preparation of expansion space, 2) introduction of high

density of MDF, 3) possibility of expansion of duct.

How to offer ISDN service because this SPC does not have the function,



50
MDF Capacity Point 2
43
EX. 4
Room Capacity Point 1
40
EX.Z!i
a5 Demand
Line Crpacity
EX.2
30
25
=1
Subscriber Number ;
) . Unit x 1,000 . :
Year (From 1993) 93 194 959 (o7 os hoss oo ol o203 s Jos joojoz|og foo]i0
Demand %1, 22 |24 126128 {30132 13453536737 1338 |39 J40 F41 {42]43 [a4]45
ISDN DPemard x 100 1 J1 1 24§3 {3 {44 5 )7 ]9 )itqi3fastiiziaiga |23fas
S XB 10 (10 410010 {10110 110 [30 |10 Ji0 (10104010 fi10010 [10]) 10
Line . SPC 14 124 124124 124 §24 129 129129 |29 4 i34 ¢ (M 3441391
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| Total R E I ERE R EEEIEIEREAER 44 {44 {49
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Renew Point bPCl I I lJ'CBE [ 1 } l l i ) l l

Figure 8.2.5-3 Demand Forecast and Outside Condition - 1
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Some problems and thé resolutions mentioned above are sammarized as a time series
in Table 8.2.5-1. From this table, the long term plan of A office can be made though it is
roughly. Therefore, Fighre 8.2.5-3 will be changed to Figure 8.2.5-5 according to
Table 8.2.5-1.

The dcscription of up to here, however, is one example of the cases. There seem to be
various floor occupation conditions which will be found out by studying whole Kingdom.

In this chapter, only the examination method is described because this study aims at
macroscopic plan. The following matters are the points deserving of attention in order to
make middle or long term: plan;

- Room capacity of exchange, power facility and MDF, and duct capacity,
- Traffic volume of trunking call especially Toll switching system,

- Consumption and Supply of electric power,

External factor (i.e. ISDN service, replacement plan).

TOT has been examining about replacement plan of exchanges based on service life.
In this process, the above points should be taken into consideration.

The planner can estimate the provision and other processes about exchanges by
adopting this management method. Besides, if planner keeps a close connection to other
division concerned especially procurement division, the project plan will be able 1o have

more flexibility.
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8.2.6 Network Services
1) Non-ringing Service

a)  Summary of Service

This service is for remote inspection of meters such as electricity, gas and water

service. Through this service, these meters can be read with the subscriber’s line from

computer center which is placed at the remote area from the subscriber's house, without

ringing the subscriber's telephone.

b) Required Equipments

1) Originating Side

-Exchange
-Inspection Center

it) Tenminating Side

-Exchange
-Subscriber

<) System Configuration

The system configuration is shown in Figure 8.2.6-1.

{’ Y
SPC _
Computer and NCU (Network Control Unit)
SPC and XB having NRT (Non-ringing Trunk)
NCU (Network Control Unit)
()

¢
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et

Subscriber Ling
Originating Office Terminating Ofiice Subscriber's House

inspection Center

Computer

oot

Exchange Exchange

Terminal Eq’uip'rhent
L (Network Control Unit)
NT Non-Ringing Trunk
Figure 8.2.6-1 System Configuration for Non-ringing Service
2) Credit Call Service

a) Summary of Service

This service offers to connect to called pariy without charging meter of the originating
telephone. In order to use this service, the subscriber registers the telephone number and secret
number to telephone exchange in advance. The charge is put on the registered telephone
number. It is convinient for long distance call or when business people are going to call their
company from outside.

b)  Required Equipments

~ -Exchange SPCand XB

c) System Configuration

The system configuration is shown in Figure 8.2.6-2.
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Charging Information
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Figure 8.2.6-2 System Configuration for Credit Call Service
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8.3  Transmission Facilities
8.3.1 General

Terrestrial transmission systems, which compose the domestic telecommunication
network, are classified as follows :

- Long distance transmission system: Terrestrial transmission systems to link PC-PC,
PC-SC, PC-TC, SC-SC and TC-TC.

- Spur route transmission system: Terrestrial transmission systems to link a switching
facility to the other facilities in PC area except Metropolitan area.

- Metropelitan junction transmission system: Terrestrial transmission systems to link
a switching facility to the other switching facilities in Metropolitan area,

For satellite communication system, introduction and expansion plans are also included
in this transmission facility plan, from the viewpoints of network reliability enhancement and
diversification of services.

These plans were formulated on the basis of the strategies described in Chapter 5 as
shown in Figure 8.3.1.

8.3.2 Long Distance Transmission System'

Proposed plans of long distance transmission systems for the telephones in the period
from 1993 1o 2007 are shown in Figure 8,3.2-1, Figure 8.3.2-2 and Figure 8.3.2-3. Detail
configuration of long distance transmission network is shiown in Appendix.

The main objectives of these plans are as follows ;

Phase-1: To link all PCs by digital transmission systems, and to connect a big
SC(Chiang Mai) to Bangkok with duplicated transmission routes.

Phase-2: To enhance reliability of the telecommunication network, by connecting
~ all SCs with duplicated routes.

Phase-3: To link all TCS; SCs, and PCs with duplicated routes.

Contents of expansion facilities mentioned above are shown in Table 8.3.2-1 and the
detail of them are as follows ; ' .
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Figure 8.3.2-1 Long Distance Digital Transmission Layout (End of 1997)
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Figure 8.3.2-2 Long Distance Digital Transmission Layout (End of 2002)
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Figure 8.3.2-3 Digital Transmission Layout (End of 2007)

8-57



Table 8.3.2-1 Long Distance Transmission Facilities Expansion Plan

Installation | Capacity [Number] Mumber of Systems (Unit) Number | Distance
Systemn or of ) of
Expansion | (Mbrs) | Span | Phase-1]Phase-2| Phase-3; Total jRepeater {km)

Radio installation 140 -1 2 2 2 84
Radio Installation 68 4 2 6 8 15 493
Radio Instaliation 34 5 4 8 12 14 6938
Sub Total ' 11 6 16 22 31 1,275
Radio Expansion 140 34 29 34 63 150 3,739
Radio Expansion 68 10 8 8 2 18 41 867
Radio Expansion 34 7 7 7 21 725
Sub Total 51 37 42 9 88 212 5,331
Total 62 43 42 25 110 243 6,606
Fiver Installation 565 13 4 10 12 26 63 1,815
Fiber installation 280 1 2 2 650
Fiber Installation 140 1 2 2 6 159
Fiber Installation 63 1 : 2 2 5 60
Sub Total | . 16 4 12 16 32 74 2,684
Fiber Expansion 565 14 14 14 41 1,194
Sub Total 14 14 14 41 1,194
Total 30 4 26 16 45 115 3.878
Grand Total 952 47 58 41 156 358] 10,484

Multiplexer |Expansion 140 79 25 54 108

34 40 39 40 119

8 44 53 44 141}

D To Link All PCs by Digital Transmission Systems

Two PCs, which are Mae Hong Son and Satun, are still linked to other PCs by analog
transmission systems at the end of 1992. For this, digital microwave routes will be planned to
connect all PCs with digital transmission systems in Phase-1. The contents of installation

routes are shown in Table 8.3.2-2.

Tabie 8.3.2-2 The Installation Routes

Section | Distance| System Capacity | No.of
{km) {Mb/s) Systems
HYI-STN 67.0| Microwave 34 2
CMI-MSN 156.8 | Microwave 34 2
PLK-LPG 203.5}Fiber 565 2
| PG-CMI 100.8iFiber 565 2
Total 528.1 8
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2) To Enhance Reliability of the Network

a) To Connect a Big City to Bangkok with Double Routes

The second digital transmission systems will be installed to connect Chiang Mai to
Bangkok in Phase-1 as shown in Figure 8.3.2-1. It is an optical fiber cable system from
Phitsanulok to Chiang Mai via Lampang. The content is shown in Table 8.3.2-2.

b) To Enhance Reliability of the Network Link among All of the SCs & T Cs

First of all, the transmission systems will be installed for completing looped or
duplicated transmission routes amdng all of the SCs and TCs. In addition to this program, the
digital transmission switching system will be introduced to relieve the circuits connecting
among the SCs and TCs. They are planned in Phase-2.

For this, many routes are planned as shown in Figure 8.3.2-2, and the contents are
shown in Table 8.3.2-3

Table 8.3.2-3 The Installation Routes

Section {Distance | System|Capacity | No. of
) (Kkm) (Mb/s) | Systems
CBLRYG 60.2| Fiber 565 2
RYGCTl | - 102.0} Fiber 565 2
SNI-PKT 159.0] Fiber 140 2
SNI-NRT 142.01 Fiber 565 2
NRT-HYi 190.0} Fiber 565 2
HYL-YLA 128.0]. Fiber 565 2
Total 781.2 12

c) To Enhance Reliability of Telecommunication Network Link among All of PCs

The transmission systems wilil be installed for completing looped or duplicéted
transmission route among all PCs in Phase-3. The contents of this plan is shown in
Table 8.3.2-4,
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Table 8.3.2-4 The Installation Routes

Span Distance System [Capacily | No. of

(Km) {Mb/s) | Systems
LPN-TAK 182.0] Microwave 68 2
PKT-KB! 60.0 Fiber 68y 2
PYQ-NAN 150.0] Microwave 140 2
CRI-PYO "~ 84.5] Microwave 140 2
KPT-NSN 105.56] Microwave 68 2
SPB-KRI 55.0{ Microwave - 68| 2
NKI-NPN 297.0] Microwave 34 2
TRG-STN 136.01 Microwave 34 2
YLA-NWT 80.01 Microwave 34 2
SKM-PB! 28.01 Microwave 34 2
MDH-UBN 150.0] Microwave 68 2
Total 1328.0 22

Circuits connecting 8 PCs, which are impossible to connect the other PCs through

looped or duplicated routes in this plan, are to be relieved by the transponab}e satellite stations,
which will be located at each TC as described in the section 8.3.5.

8.3.3 Spur Routg Transmission Systems

At the end of 1992, there are seve_ra_l hundred switching facilities in the country, which
are connected to the other switching facilities in the same PC area with PCM-30 sysiems,

optical fiber systems and radio links.

They will increase with about 6 million subscribers by the year of 2007. Therefore,

expansion plan of spur route transmission system should be also expanded in according to
number of subscribers. The contents of expansion facilities for the plan are shown in Table

8.3.3-1.
Table 8.3.3-1 Spur Rouie Transmission Facilities Expansion Plan
Optical Fiber 140 Mbfs 30 span 30 system
34 Mb/s 70 span 70 system
Radio 34 Mb/s 70 span 70 system
Mutiplexer 140 Mb/s 60 units
34 Mb/s 140 units
8 Mb/s 2,000 units
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