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PREFACE

In”rcsponse to a request from the Government of the Kingdom of Thailand,
the Government of Japan decided to conduct a study on a Regional Development Plan for
Telecommunications Networks in the Bangkok Metropolitan Area and entrusted the study
to the Japan International Cooperation Agency (JICA).

JICA sent to Thailand a study team headed by Mr. Satoshi Akaike,
NTT International Corporation, twice between July 1991 and August 1992.

The team held discussions with the officials concerned of the Government of
Thailand, and conducted field surve‘y's at the study area. After the team returned to Japan,

further studies were made and the present report was prepared.

" 1 hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the

Government of the Kingdom of Thailand for their close cooperation extended to the team.

Qctober 1992

Kensuke Yaxiagiya
_ President
Japan International Cooperation Agency
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10 Chaiyaphun cPM 39 Phichit PCT
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13 SiSaKet SSK 42 Chai Nat CNT
14 Surin SRN 43 Sarabui SRI
15 Yasothon YST 44 LopBuri LBI
16 KhonKaen KKN 45 Sing Bun SBR
17 Maha Sarakham MKM 46 Ayutthaya AYA
18 RoiEt RET 47  Ang Thoog ATG
19 Kalasin KSN ' 48 “Suphan B.uri_ SPE
20 Udon Thani UDN 49 Nakhon Pathom NPT
21 Nong Khai NKi- 50 Sumut Sé_khon SKN
22 Loei LEI 51  Samu! Songkhram SKM -
23  Sakon Nakhon .SNK: 52 Kanch_zmaburi KRI
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64 Songkhla SKA 72 Nakhon Chaisi NKC  Repeater
65 Satun STN 73 Chon Buri Repeater CBIR

66 Phatthalung PTN 74 Chon Buri Terminal CBIT
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1

1.1

SUMMARY
Ihtro_dﬁction

Background of the Study |

The Study is conducted in two phases:

1y

2)

the first phase of the Study aims to formulate a long-term telecommunications

‘development plan in the Bangkok Metropolitan Area and its surrounding area of three

prefectures, i.c., Nakhon Pathom, Samut Sakhon, and Ayutthaya.
the second phase of the Study aims to conduct a feasibility study on the top priority
project which shonld be selected from the high priority projects in the long-term plan.

A study on “An Implenientation Plan to Upgrade the Telecommunications Services Quality” is

the second phase of the Study.

1.2

1

2)

Ob_;ecuves and Scope of thc Study
Objectwes

The following two items have been selected as the study objectives among many aspects
in telecommunications service quality,:

a)  improvement of faulit ratio, and

b)  improvement of call completion ratio.

For steps toward the service upgrade, concrete measures directly related to the two

objectives will have been investigated among the following measures:

) replacement of deteriorated facilities,

b) maintenance management standards, and
c) installaﬁon and construction method.

-This fcambﬂuy study covers five ycar penod between 1993 and 1997 (Phase-1 of the

fong- tcrm plan)

Scope of the 'Study'

Ca) Targétﬁgure'

The following target figures were set up to formulate an improvement plan, -

$-1
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i)  Faultratio

_ Present figure Target figure o
Arca (1991) (1997) * Definition
BMA 4.4 2.5 No. of Faults/100
subscribers/month
Provincial Area 49 3.0 ditto

i)  Call completion ratio

: Present figure (%) | Target figure (%) || TOT s target figure (%)
Asea (1991) (1997) (1996)
Siudy Area 23.5 55 ‘ 50
' b) Study Area

This study covers the BMA and its Sﬁrrounding Area as well as the Study on the

long-term plan.
¢) Facilities Invcstigate'd in the Study

The facilities to be covered by the Study are basically the facilities that exist by the
end of the sixth ESDP project (existing facilities).

2, Improvement of Facility Fault Ratio

Almost all of the facility faults in both areas occur in outside plant, in particular, in the BMA,
93.3% of the facility faults occur in outside plant, 5.9% in switching facility and 0.8% in
others. In the provincial area, 82.9% of the facility faults occur in outside plant, 15.8% in
switching facility and 1.3% in others. Accordi[i_g to the present state of the faults mentioned
above, the improvement measures are proposed in Chapter 2.

3. Improvemcnt of Call Completion .Ratio (CCR).

The telephione call completion rano measured at NEAX-61 sw1tchcs in the BMA in March 1992
is 23 5% and the categories of incomplete calls are P.S. Abandon (26. 8%) B-sub busy
(24.4%), P.D.Abandon (7.7%), ringing abandon (5.8%), congestion (5.5%), technical
fault.(5.1%) and others (1.2%). According to the present state of the CCR mentioned above,

the improvement measures are proposed in Chapter 3. -

S-2
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4
4.1

D

25

Implementation Plan
Formulation of Implementation Plan
Selection of Iinplemcntation Plan

The measures td improve the services quality of the telecommunications in the study area
are proposed in Chapter 2 and 3. The Study Team selected the 1mplementat10n plans
from the improvement mcdsures The implementation plans are formulated by comparing
the 1mpr0vement measures. They basically come under the foiiowmg conditions,

a) The plan will be expected to directly support the nnpmvement of the fault ratlo and
‘the CCR. ‘

b)  The plan will be able to carry out smoothly within Phase-1.

Other improvement measures are proposed as the other measures in section 4.5 of :
Chapter 4. '

Twenty szx (26) projects were selected as the implementation plans to irnpro’ve. the fanit
ratlo and the CCR. They are esumated to satisfy the target for 1mprov1ng both the fault

“ratio and the CCR.

Pﬁbrity Order

The selected implementation projecis are consisted of two catcgoﬁés One group includes
the cffect of i improving the fault ratio and the other includes the cffect of i improving the
CCR. The plans are divided into three main, classes. The following factors are used to

' 'clasmfy the projects. Table 4.1 shows the project ranking.

S-3
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Table 4.1

Ranking of the Projects

- : Refercn-
Field | Project Project Name Work Volume- Total { ¢ -
Code Evalu- 1 (Sec-
: ation | tion)
Cutside 1) Rehabilitation of Subscriber Line . '
Plant ) : . . : . .
| O8SP-1 Rearrangement of Distribution Point - | (Unit: DPs) 8250 1 A }2233)
O8P-2 | Replacement of Drop Wire with Cable { (Unit: Paierm) . 94000 { A 12233)
OSP-3 | Renewal Drop Wire . | (Unit: Drop wire) 200,000 1 - A 12.233)
O8P-4™ ] Replacement of Secondary Cable ‘ (Unit: Pais-Km) 231,000 | B {2232
QSP-S | Replacement of Primary Cablc {Unit: Pairs) 343500 | C 12232)
2) Customer Premiscs _ ' _
OSP-6 | Check and Consullmg for Customer | (Unit: 187,000 | A - ]2235)
: Premises - : Subscriber) e
3) Replacement of Public Telcphone : _ o :
OSP-7 | Replacement of Public Tetephone Sct | (Unit: Set) 6158 1 A 22349
OSP-8 | Replacement of Protector (Unii:Protector) 17,500 B 223 4)m
Switch S&T-1 Replacement of Line Protector (Unils 8550661 - B 2322
-ing & C L i Sub.Lipey - do
Trans- | S&T-2 | Replacement of XB Switches with [ (Unit: 245250 1 € 12321
nissicn SPC Switches Sub. Line) -
S&T-3 | Replacement of Circuits . (Unit: 3,154 € 12321
S : Circuit) S
S&T=4 | Installation of Adtomatic Howling] (Unit: 2391 C 1373
- “Tone Services Equipment) N
S&T-5 | Subscriber Line Accommodation "B 361
Adjustment rm— '
S&T-6 | Introduction of Record Announcement | (Unit: 61} B 3.9
: Equipment) ... e
S&T-7 - { Changing P.D. Timing A 13773
JSETE ] Tprovement of Periodic Maintenaince | - - B 1373
S&T-9 | Replacement. of PCM System with (uUnit' Dﬁj T4 [ ¢ 1242
FOT . L
S&T-10 | Increasing Number of Circuit (Umt C1rcu1ts) 3205°1 A 1362
Others | OT-1 Expansion of Subscnber Lines (Unil; 500000 | A (354
'  Subscriber) 5 ‘ :
OT-2 Promotion of Multi-hunting-sysiem A 352
oT1-3 Promaotion of Call-waiting Services B 354
OT-4 Dial Consulting Activities (User A 371
: Campaign) _— .
OT-5 Promotion of Auiomatic Answer B P37.2
Telephone » e
OT-6 Promotion of Call Transfer Servxce C 1354
OT1-1 Management on Operator's Answer C 1372
Delay Time o : :
OT-8 Introduction of Informahon Service | (Unit: B 1 B 37.5
for Changed Nurmber Switch unit) :
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1)  The weight of effects to improve the faukt ratio, -
2)  The weight of effects to improve the CCR.

3) The investlﬁent costs for each projéct.

4.2 Implementation Schednle

The implementation of the projects is scheduled during the Phase-1.

4.3 Implementation Procedure

1) Effect of Priority Order

In the event that TOT could not car:iéd: out the all project, which project should be
selected as the top priority is important. Table 4.2 shows the comparison between the

effects of each priority group.

_ Table 4.2 Comparison between Effects from Each Priority Group

Improvement Effect (%) -

‘Priority Order - No: of | Invesiment
: Group Projects. | Cost (MB} | Fault Ratio CCR
1. First Group 10 20,069 72,7 822
2. Second Group 9 2,397 182 15.5
3. Sub Total (1+2) 19 22,466 91.9 97.7
4, Third Group 7 5,560 8.1 2.3
5. Total (3+4) 26 28,026 100.0° 100.0
6. Contingency and Impiementation 890
7. Grand Total (5+6) 28,916

2)  Implementation Methed -

- In preparing the execution of the projects, the following items are taken into

consideration.

a)  Area Ranking Order |

To execute the projects effectively, the area ranking order is given as follows:

i)  Namow Down the Area

i)y Decision of Area Ranking Order

'~ (entral Business Area.
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- Rapidly Growing Suburban Area.
- Industrial Area,
- Other

b) Combining tie Projects

Implementation of some projects are planned to carry ont together with from the
viewpoint of efficiency.

¢)- Office Ranking Order

Office ranking oider is planned to carry out the projects such as the replacement of
the XB switches with the SPC swnchcs

4.5  Other Measufes to Upgrade the Telecommunications Service Quzﬂity

The Study Team proposed many improvement measures to upgrade of the telecommunications
services quality in the previous section. Not only the implementation plans, but also another
improvement measures are very important to 'provide high quality teleccommunications services
to the customers as shown in Table 4.5. =
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Table 4.5 Recommended Main Improvement Measures
- Classification Improvement Measure Tilles Re!‘ercncc
1 Maintenﬂn_ce_ Establishment of Maintenance Control System (Improvement of the | 2.5.3
Management fault ratio)
Standard - 1). Service Control 2422)
Definition of Maintenance Control Value
2) Extraordinary Control System 2421
Definition of Maintenance Control Value . '
| 3} Plant Control
a. 'Dc'te_rinrated Facility Control System
b} Peculiar Faults on the plant Control
Traffic Management (Improvement of the CCR) - 383D
1) Overall Management,
2) Segmenial Management
2. Installation & (Ou!s:dc Plant) i
anstru ction 1) - lmprovewmient of the Repair Method for Drop Wire 2233
Method (incl. ?) TImprovement of the Drop Wire Insialiation Method 2233
maintenance
.repair sysiem)
13. Others (Outside Plant)
1) Inroduction of Water Penetration Monitoring System 2232
2) Improvement of the Closure 223 2)
13) TImprovement of the Quality of Drop Wire 2233)
4) Advertisement aind Campaign to the Costomers 2235)
5 Check Customer Premises before Connection .with TOT|2235)
Network
(Transmlssmn) o
6 Introduction of Tool for Channel Assignmeﬂ.t 2.4.23) |
)] ]nuodtlcﬁon of Computerized Leased Line Control System 2425
8) Introduciion of Leased Lme Remotc Testing System (LLTS) (2429
©&M) | | 1
9) Improvemem of Cennalmd Mamtenance System _ _ 252
' 10) Introduction of Computenzed Customcr Record System 2.5.2
[3))] Estabhshmenl of Stock Managcmem System 252
12 Techmca] Skill Advancement 2.5.2
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5.

5.1

Project Evaluation

Financial Evaluation

The Project is classified into two main activities. One is the activity to reduce the occurrence of
the faults and to make the repair periods shorter. The other is to increase the number of
complete calls, i.c., improve the CCR (refer Table 5.1.4-2 in 5.1.4 of Chapter 5).

The conclusion is as follows:

1.)

2

3)

4
3)

5.2

The proposcd-rcﬁabilitation Project excluding the new télephonc lines installation plan

costs 9,789 million Baht in total during the five years Project period,

The implementation of the Project will decrease the number of faults, which recovers the
lost call revenues for 24.08 million Baht and saves the repairing work load for 175.07

“million Baht in total during the five years period,

The implementation of the Project will increase the number of complete calls, which
brings the call revenues increase for 8,152.615 million Baht in total during the five years

-period,

The IRR of the Project is estimated as 22.61%. The IRR of the Project with 500, 000

 lines installation plan is estimated as 11.28%,

The rehabilitation Project can be financed and carried out within the TOT’s own funds
and the internal cash generations. ' '

Social and Economical Evaluation

As the resuits of implementing the Project, the following effects w:l! be expected to'the users,

the society, and the telecommunications sector.

1y

To the Users‘

Business and residential users can enjoy not only better basic telecommunications
services but also will be benefited from new 1ntelhgcnt Services through thc '
tclccommumcauons nctwork with a good quahty '
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2)

3)

5.3

To the Society

The society will develop not only a sound platform of the basic infrastructure for national
development and integration but also strategic infrastructure around which a new
information intensive society can evolve, ‘

To the Telecommunications Sector

It can be expected that modernization and expansion of the network (hardware
improvement) coupled with operation and maintenance system changes (software

" improvement) will create an environment for dynamic and innovative business operations

for TOT.

Technical Evaluation

There is no big technical problem in implementing the Project to improve the Ca_H completion

 ratio and facility fault ratio. However, technical know-how and careful planning are necessary

for disconnecting and reconnecting installed telephone lines as compared to installing new

telephone lines.

5.4

1y

2)

3)

Recommendation
Adjustment of the Project

The pmpoécd projects were formulated by examining several samﬁie offices and
maintenance areas because of the limited study pcritjd. Whe_n the projects are executed in
the Study Area, therefore, some part may be modified in accordance with the
environment of the areas and further study may be requifcd by' TOT itself.

Coordination with the Seventh ESDP Exparnsion Project of TOT

Ch_a_ng%: of the TOT netwfé_i‘k condition due to the Seventh ESDP Expansion Project must
be taken into consideration for itnplementing some projects.

Manpower and Procurement

- To implement the proposed project, vast volume of the equipment and materials are

required such as the cables and the switches. Since the seventh ESDP expansion project
of TOT has been carried by the private firm, it is, therefore, very much distinct to secure
the necessary procurement. For these purposes, the early start of the projects are
required. ' ' N o
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5.5 Conclusion

The proposed plans are very important projects to be immediately executed by TOT.
Implementing the project is very effective and the effects are as follows:

1)  Financial Viewpoints
a)  Considerable project benefit

- Project Cost (5-year period) ;28,916 million Baht

- Project Benefit (5-year period) : 16,075 million Baht
- IRR (10-year period) i 11.28%

b) Manpower saving in the maintenance work (5-year period): |

- 432 persons (175.07 miliion Bahi)

_2) Social and Economic Yiewpoints
a)  Tothe users

- Enjoying every telecommunications services when being necessary.

b) To the society

- Supporting sociceconomic activity.

¢)  Tothe telecommunications sector

- Creating an environment for dynamic and innovative business operation. -
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CHAPTER 1 INTRODUCTION

1.1 Composition of ihe Study Report

This Final Report consists of the following two parts. Each part also consists of three
volnmes.

1)  Partl: A Long-term Plan Study
a) Sunjlnary
b)  Main Report .
¢) ANNEX

2)  Part2: A Feasibility Study on the Priority Project

a) ~ Summary
b)  Main Report .

¢) ANNEX
This report presénts the main report of the Feasibility Study on the Priority Project.

1.2 Background of the Study

Japan International'Coopf;,i'ation Agency (hereinafter referred to as “JICA™) has conducted
“A Master Plan Study on Telecommunications Development in the Kingdom of Thailand™
(hereinafter referred to as “the Master Plan Study”) from-September 1988 10 December 1989 in
tesponse to the request of the Government of the Kingdom of Thailand. The Master Plan
~ Study has revealed issues on tcle(,ommumcations in the Bangkok Metropolitan area and urgcd
the necessny fora fuﬂher development study in the area.

In reSponse to the request of the Govéminent’ of the Kingdom of Thailand, the Government-of

J apan decided to .i_mplemen.t A Study on A Regional Development Plan for Telecdmmunications

B Network_s in the Bémgkok Metropolitan Area in the 'Kingddm of Thailand (hereinafter referred

to as “the Study™). JICA and Tefephbne .Organ.ization of Thailand (hereinafter referred to as
“T OT”) agrecd upon thf: sco_?e of work for the Study in Qctober 1990.

.Thc JICA study team on “A Reglonal Deve]()pment Pl'm for Tciecommumcauons Networks in .
the Bangkok Metropoh‘an Ared i in the Kingdom of Thailand” '(heremafter refcrred to as “the
Study Team”) headed by Mr. ‘Satoshi’ Akaike, a qcmor manager of Planning Administration:
Department of Telecommunications Consulting Division in NTT Internauonal Corporatxon,
bugan the Study in July 1991.



The Study is conducted in two phases:

1) the first phase of the Study aims to formulate a long-term telecommunications
development plan in the Bangkok Metropolitan Arex and its surrounding area of three
prefectures, i.e., Nakhon Pathom, Samut Sakhon, and Ayutthaya _

2)  the second phase of the Study -aims to conduct a feds]bﬂlty study on the top puomy
project which should be selected from the high priority projects in the long-term plan,

A study on “An Implementation Plan te Upgrade the Telecommunications Services Quality” i
the second phase of the Study.

The Study Team dispatched by JICA has carried out the study Work in'Thaiki.n'd—II_'I from
March to May 1992 and Work in Japan-II during the period from May. to July 1992 with the
TOT counterparts. '

This final report presents the study results of the second phase of the Study and progoées the
projects to upgrade the telecommunications services quality.

1.3 Objectives and Scope of the Study
1.3.1 The Study Objectives

The objectives of the Study is to make a telecommunications development plan to fulfili
telephone subscription demand, to upgrade the telecommunications services quality, to provide
new telecommunications services in Bangkok Metropolitan area and its surrounding area.

The area to be:covered by -the Study is the Bangkok Metropoiitan area (Bangkok,
Pathum Thani, Samutprakarn, Nonthaburi: hereinafter referre_d to-as “BMA”) and its
surrounding area (Nakhon Pathum, Samut Sakhon, and Ayutthaya) The planning period of
the Study is fifteen (15) years from 1993 to 2007, and after selectmg a top priority prolcct a.
feasibility study is carried out. :

1.3.2  Outline of the Top Priority Project -

During the Work in Thailand-1I, the JICA study team "ma'de a presentatioﬁ of the Interim Rcf:ort
for the long-term plan. Through meetings and discussions bctween TOT and the JICA study
team, the top priority project to be studied for the second phase of thc Study was decxded The
title of the feasibility study is “An Implementation Plan to Upgrdde the Telccommumcanons.

Services Quallty



While there are many aspects in terms of telecommunications services quality, the following
two items have been sclected as the study,objectives:

1)  Improvement of Faulf Ratio, and _

2)  Improvement of Call Completion Rafio.

improveme_nt of fault ratio and improvement of call completion ratio are essential because they
directly affect the quality of customer services, performance of telecommunications networks,
utilization of facilities, and operating revenues. Therefore, for the second phase of the Study,
these two objectives have been selected to upgrade telecommunications services quality and
concrete measures to achieve them would be established.

Toward the upgrading the services quality, the concrete measures which directly contribute to
the two objectives are studied from the following viwpoints:

1)  replacement of deteriorated facilities,
2} maintenance management standards, and
3)  installation and construction method.

This study analyzes the present sitation of the faults and the call completion ratio; and finds
the major causes of the 'high faults ratio and the low call completion ratio. The Study Team
Proposes various measures and selects high peiorisy projects ambng them as the action plan.
The proposed projects are planned 1o be implemented during the period between 1993 and
1997 (Phase-1). | | |

1.3.3 Scope of the Study
1) Target Figure

To i 1mpr0ve thc telecommunications services quality during the’ Phase-1, the following
targets are set to be achmvcd by FY 1997.

a) .Fault Ratio

Arca Present figure | Target figure | Definition
. (990 (199 o
BMA 44 2.5 . | No. of Faults/100 subscribers/month
Provincial Arda 49 3.0 : ditto




b)

To achieve the target figures of the Phase-1, the number of faunlts in a month for the
existing facilities must be 25 per 100 main telephone Tines connected in the BMA
and 3.0 in the Surrounding Area. If the target figares are calculated on'the basis of
both the existing telephone lines and the new ones to be installed _by the future
‘telephone expansion plan, ic., the seventh ESDP of 'I‘OT , they will be easily
achieved because the new installed facilities are expected to have very low fault
ratios at the beginning. '

However, even if the targét figures are achieved because of the increased new
telephone lines with a small number of faults and the existing telephone' lines with
the same number of faults, the high faults ratio for the cxiéting subscribers will still
prevail and the services quality will become worse. This study, therefore, excludes
those new facilities from the fault ratio calculation as explained in ‘Facilities
Investigated in the Study’ later. ' '

The Study Team applys the above target figures on thc existing facﬂltxcs only
because of the following reasons: ' : S

i)  Itis necessary to keep the fault ratios of the facilities maintained by TOT and

by the new contractor close-in order to provide custoris with fair services,

i) The Study Team expects that the tar'get'fi_gures can be achieved throgh
implementing the proposed projebts. Among them, improvement of customer
premises, the rehabilitation of timeworn subscriber cables, and the
replacement of drop wires are (juite effective and éssem_ial' to reduce the
number of faults; therefore they should be i_mplcmented at first.

Call Completion Ratio
_ Target figure || TOT target
Present figure (%) (%) figure (%)
awn .99
Study Arca : 25 | s 50

The target flgure for the call complenon ratio by the end of the Phqsc I (1997) was
set at 60% in the Master Plan Study. :
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)

However, at present, TOT has set the target figure at 50% by the esnd of FY 1996.
The Study Teamn has decided the target figure as to be 55% by the end of the Phase-
1 ( 1997). The 1‘eas_on's are as follows;

Ivis expected that the implementatlon of the first priority projects can 1mpr0ve the
cali completion ratio as follows because of their high effectiveness. '

i) The call completion ratio of 23.5% in 1992 will be improved to become 30%

in 1993 | |
ii)  The ratio will increase to become 37.5% in 1994, 45% in 1995, 50% in 1596.
iii) Finally, it will reach 55% by the end of the Phase-1 {1997,

- The long-term plan has set up the following target figures for the second objective,
i.e., to upgrade telecommunications services quality:

¢) - Completion of Network Digitization

'S\Viféhing Systems

 Targer, - . 100% Digitization
the BMA: ~ : Phase-2 __(by the end of 2000)
" the Surrounding Area; ' Phase-1 _ {by the end of 1997)

d) Decrease in the Quiside Plant Faults

Igggc_t; . . Fault Ratio per 1.000 lings per month

: o " Phase-1___ Phase-2 Phase-3
the BMA; . 25 20 15
the Surrounding Area; 30 20 15

Thé Study Team set up the same target figures 1o improve the fault ratio as the long
term plan. '

Study Area

This:Study covers the BMA and its Sufrounding Area as well as the Study on the long-

term plan.
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3)  Facilites Investigated in the Study -

It has been already decided that TOT would not cxpanél the tclecom_mun{caﬁoﬁs network
in the BMA and its Surrounding Area by itself during the seventh Economic and Secial
Development Plan (ESDP) period. Therefore, the facilities to be covered by the Study
are basically those existed by the end of the fiscal year of 1991,

1.4  Organization for the Study
1.4.1 Japatiese Advisory Committee

The Japanese Advisory Committee provides the JICA Study Team with necessary advises and
supervision for the Study. The members of the committee are as follows: - '

Name Duty in Charge o . - Affiliated to ...
Mr. Osamu XKOYAMA®!  Chairman ~ Senior Advisor for International Cooperation
(MNew Scrvices) Communications Policy Bureau, . -

Ministry of Posts and Telecommunications

Mr, Kaoru SUZUKI™? Chairman - Senior Advisor for Intemational Cooperamn
. (MNew Services). . International Affairs Departraent - . . :
Ministry of Posts and ‘Telecom mun,canons
Mr. Kivoshi KONO Member Assistant Dircctor
(Network Planning) Telecommunications Systems Division,

Telccommunications Burean, . . -
Ministry of Posts and Telecommumcanons

Mr. Mozomu GODA Member " . Info-communications Development Speéialist :
(Switching System Institute for International Cooperation,

~ Planning) * Japan International Cooperation Agency _(JICA)

Note:  *1 up to July 1992,
*2 from July 1992,
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1.4.2 Study Team

JICA Study Team consists of the following members:

Name : Duty in Char
Mr. Satoshi AKAIKE Team Leader |
Mr. Katumi MURAKAMI : Assistant Team Leader / Transmission Sysiems Planniﬁg
Mr. Kiyoshi MUSHU ' Network Planning _
Mr. Tomiatsu TSUIIMURA | Swuchmg Syslcms Planning
Mr. Tomoyoshi ASO Outside Plant Sys[ems Planning
Mr. Kiyoshi WASHIZAWA Ope_ralion and Mainicnance Planning
Mr. Hiroyuki KA&O Financial and Economic Analyses |

1.4.3 Counterpart Team

In order to achieve both technical transfer to TOT and the smooth study, TOT provided its
counterparts from Corporate Planning Office’ (CPO) and other bureaus concerned. The names
and duties in charge of TOT countcrpans are shown in the following list:
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Name Duty in Charge : Department
Mr, Sanan PHIROMSWAD Director Corporate
' _ - " Planning Office
Mr. Deacha MONGKOLRAT Head of Corporate Planning Process  ditto
Sector .
Mr. Chakree SUBPRAWONG Counterpart Team Leader ditto
Mr. Seree CHINTARATANA Switching System ditto
Mr. Suwal NACAPUNCHALI “dito ' ditto .
Ms. Jintana PRASERTSOM " Transmission System ditto
Mr, Arkom KRACHANGMOL ditto . ditto
Ms, Valaikul SATTHARPHORN Quytside Plant and O&M ditto
Mr. Kamron TEINTHONGDEE ditto ditto
Ms. Chothip SUTHONTHUNYAKORN ditto ditto
Mr. Pichet LEEPITAKWATANA ditto ditto
Ms, Ratree VIJAKKHANA ditto ditto.
Ms. Kanungnid RATTANASEREEWONG ditto ditto
Mr. Tinnakorn . Telecommunications Network and  dilto
" ITSRANGKUL NA AYUTHAYA Traffic - )
Mr. Somchai VICMUKTANONT diito _ ditio
Ms. Chanida SUKHAVIRAIJ - Financial and Economic Analyses  ditto.
Ms. Yupa LEEWONGCHAROEN ditio ditto
Ms. Chadaporn KUNUDOM - diio ditto
Mr. Wichit PUMSUKKHO Switching System Bureau of
Operation
Mr. Chaowalit JEARANUCHAT ditio Bureau of
Engineering &
Projects
Mr. Paiboon TANGARQONSANTI ditto Bureau of
_ Operation
Mr. Charoen WILAIHONG Transinission System ditto
Mr, Thawisak KITTIJARURAK ditto ' Bureau of .
Engineering &
Projects
Mr. Amroong HEEBTAMAI OCuiside Plant and O&M Bureau of
' Operation
Mr. Sopchoke SOMCHATWONG dilo Bureau of
Engineering &
o Projects *
Mr. Surasak PUTHANONTHAVIT diuto Burcau of
Operation
Mr. Ampol SINCHAMPASAK ditio ditto
Ms. Sanipong HONGSPANI] O&M Burean of Generat
. Affaiss
M. Sukij CHANSIAORASMEE ditto -Bureau of

Operation



the data and Explanation of progress of the.study.

. Nanie - - _ Duty in Charge Department
M, Subphong THANTARANON - O&M Bureau f
o s o Operation
Mr. Pattharin PATTHARASIKARIN Network, Traffic Burcau of
_ ' : Engineering &
_ Prajects
Mr. Somchai NAKPLUANG ditto Bureau of
: Operation
Mr. Sinchai KAMOLRUNGSRIPORN ditto ditio
Ms. Wannaporn LILAHAJIVA " Financial and Economic Analysis ~ Bureau of General
o . Affairs
1.4.4 The Work Schedule
The smdy of the second phase is composed of the following four Works:
Study Work Main Study Items Period
Work in Thailand -HI Explanation and discu:ssion of Inception Report, Field Mar. 16- May= 23,
surveys, Data collection, Measurcitienl of raffic, Analysis of | 1992,

Work in Japan - 11

A'nz'nlysis' of the data, Improvement plan for fault ratio and

May 24 - Jul. 30,

call completion ratio; Implomentation plan for improvement | 1992,
of fault ratio and catl completion ratio, Estimation of
investment cost, Managenient plan, Financial analysis,
'} Preparation of Draft Final Report. -
Work in Thailand -IV Eicplanation and discussion of Draft Final Report. Aug. 1992
Work in Japan - Il Preparation and submission of Final Report Sep. 1992

, Figure 1.4 shows the work schedule of the Study .
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CHAPTER 2 IMPROVEMENT OF FACILITY FAULT RATIO

2.1 Overview
2.1.1 " Feature of Facility Faults

Figure 2.1 shows the percentage distribution of the facility faults in both the BMA and
provincial areas in TOT. Almost all of the facility faults in both areas occur in outside plant.
In particular, in the BMA,; 94% of the faciliiy faults occur in the outside plant, 5.2% in the
switching fa_cility and 0.7% in the others. The faults mean those found by the customer claims;
however, the faults in public telephones include those discovered by TOT inspections.

. Switching  Others - Swilching  Cthers

faCilig’g% 0.8% Fa;:nshgt);' -3
. -

Total Number of Faults : 526,285 Total Nurmber of Faults : 22,212

_ {a) BMA (b) Provincial Area
Note; (@) Source: Moathiy Maintenance Repbrt {Mar. 1991~ Feb. 1992)
(b Source: Summary of Monthly Report (Oct. 1990 ~ Jun, 1991)
. (Mainenance Center in the Departinent of Subscriber Services):
©) ‘Test OK’ cxcludes

Figure 2.1 Percentage Distribution of Facility Faults

QOutside blant involves cables, drop wires, protectors, inside wires and subscriber sets
including public telephones. Switching facilities involve switches, main distribution frame
(MDF), fuses, etc. Others mi:ans the remainder of outside plant and switching facilities.

“The Study Area‘in the provincial areas is the Surrounding Arca which is a part of the provincial
areas. But the facility faults represent those in the entire provincial areas because the Study
Team could not isolate the faults of the Surrounding Area.



2.1.2 Outline of the Study

1)

2

Outside Plant

To reduce the number of facility faults found by customer claims , the faults in outside

plant is critical. The Study Team analyzed the present fault problems by mainly using
Monthly Maintenance Report compiled by the Maintenance Center, Summary of
Maintenance Report annually issued by the Department of Subscriber Services and Repair
Record in the Subscriber Record. The Study Team could not analyze causes and
locations of the facility faults because of the lack of data.

The Study Team also made site studies on aerial cables, drop wires and customer
premises equipment in several secondary disiribution areas of the Krung Kasem
Exchange Office to investigate the present condiiions. From the site study, the Study
‘Team proposes several improvement measures and recommendations.

Main improvement measutes are proposed as follows:

- Rehabilitate deteriorated and timeworn outside plant (excluding protectors, inside
wires, subséﬁber sets), N '

- Find customers whose premises equipment is not property working and persuade them
to replace those equipment with new standardized _one'instalied by TOT contractors.

Main recommendations is as follows:

- Develop and improve materials, parts, equipment and construction methods so as to be .
suitable for the environment in Thailand. :

Switching Facility

Taking urgent concrete measures is not necessary to reduce the number of facility faults
found by customer claims because its percentage’is very low. Nevertheless, the Study
Team examined the problems by mainly using M_dnthl):f :R'e_port by :the'Cent_er of
Metropolitan Switching Office the Sector of 'S»ﬁitch’ihg‘()ffi&:é of Department of

Telecommunications Network. |

Main improvement measures are proposed as follows:

- Replace XB switches with SPC switches,
- Install the improved line protectors for switches



e

3)

4)

Main recommendation is as follows:

- Establish a definition of Extraordinary Faults to be informed the TOT headquarter
office.

Transmission Facility

Transmission facility is not directly related for improving the faults found by customer
claims in this study. However, transmission facility is related many issues concerning
the operation and maintenance to improve telecommunications service quality such as
replacement of the timeworn facilities and increasing reliability of the telecommunications
network., The Study Team will, therefore, propose a few improvement measures to
upgrade the telecommunications service quality. The study process is as follow:

a)  The faults and maintenance issues are analyzed by using the monthly report of the
last four months issued by the Transmission Sector in the Department of
Telecommunications Network and by discussions with people in the maintenance
sections concerned.

b) - The major issues found are the present maintenance target figures, the control of

extraordinary faults, the present channel assignment methad in transmission routes

~ and the leased line service quality. The leased lne service quality will becomie quite

important because its customers rapidly increases. They will demand the higher
service quahty

¢y The Study Team 'prop_o_ses a few improvement measures in each issue. They are the
_rcplacemém of PCM system, es'tablishme'nt of more reasonable maintenance target
ﬁgures', the introduction of a new tool for channel assignment, the introduction of
“Leased Line Testing System (LLTS)’. The replacement of PCM system is selected
in the implementation plan and the other measures are selected as recommendations.

Operation and Maintenance

“The Study Team examined the job and work flow concerning the operation and
' maintenance activities on outside plant, switching and transmission facilities. The Study

was conducted by hearings from TOT officers and stafs the job descnptions of TOT and
maintenance records and data.



Main recommendations are as follows:

- Establish a maintenance control system and a traffic management system in order that
anyone can do such a maintenance work.
- Establish a standard and rules of storing, leasing, and repairing on spare packages.
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2.2 Outside Plant
2.2.1 Introduction
1)  Assumptions for the Study

The Study was carried out under the following assumptions:

a)  The facilities to be studied are only the existing facilitics because new facilitics will
not be constructed and not maintained by TOT.

b)  The investigation was mainly carried out in one exchange area located in the BMA.
The resulis of the investigation were employ'ed for éstimating the wotk volume and
‘the investment 'cos_t for the whole Study Area. The reaéons are as foilows:

i) Normally, this kind of study requires a detail investigation for the whole
- study area. Because. the outside plants spread widely in the whole study aréa,
it needs much time and workload to carry out a detail mvcsnganon _
i) TOT has adopted the same type of outside plant materials for the whole area.
ili) With regard to the Surrounding Area, it was difficult to collect the data and to
execute the mvcsugatlon becwuse of its location and the organization changc
enforced i in 1991
.iv) The Krungkasem Exchange Area was selected because the fault ratios by all
facilities are in the average levels in the BMA.

¢}  The improvement measures which requires some research and development cfforts
are excluded from the implementation plan because they usually take long time to
establish and introduce. They also include some uncertain factors.

'2)  Classification of the Faults and Maintenance Responsibility for the Outside Plant

Thc"class.ification of the faults on the outside plant in TOT is as follows:



Category of the Fault Facility

Cable Primary Cable, Secondaly Cable and Terminal
of the Cable :

Drop Wire Drop Wire and Cabinet Jumper

Protector Protector -

Inside Wire Inside Wire and Inside Cable

Subscriber Set Subscriber Set and Public Telephone Set

Test OK -

Noie; Struciure of the outside plant is briefly described in APPENDIX,

The maintenance responsibilities of the facilities are assigned as follows:

Facility Type of Subscriber | Maintenance Responsibility

Cable - - TOT
Drop Wire - ~ TOT
| Protector, Inside Public Telephone, | TOT
Wire and Subscriber | Government and TOT
Set o _ .
Ordinary and PABX Customer .

2.2.2 Present State

Figure 2.2.2-1 shows the percentage share of the faults by type of facility in the BMA and in
the provincial area. Regarding to the BMA, the figures in the graph arc basically compil'eii
from the Monthly Maintenance Report by the Center of Maintenance and Operator Services, but
shightly revised with some data Concamihg the facility faults such as the Statistics of Number of
Faults at Customer Premises by the COmpIaint' Center, the Statistics of Public Tclcph(mc Faults
by the Public Telephone Division. ‘Because the number of faults i in these reports are slighily
different because of the error data processing at the computer center and some unreportcci

public telephone faults.

Figure 2.2.2-1 shows that over eighty (80) percent of faults have been assdciatcd',with the
~ outside plant in the BMA, and that about eighty (80) percent of the outside plant faults have
occurred at the ending sides of the outside plant such as drop wires, inside wires and

subscriber sets.
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As for the present state of the facility faults in the Surrounding Area, the necessary data could
not be collected because of the reasons mentioned before. Therefore, the percentage share of
each cause of the faults in the provincial area is shown in Figure 2.2.2-1 as a reference. This
figure also shows that the major faults by type of facility are the outside plant.

 BMA ' Province
Total No. of Faults :526,285 Total No, of Faults :22,212
1240% '
0o - 22.29% 18.16%
520% A N '
(I hi 1.08%
. 16.96%
12.92%
16.75% 12.55%
14.38% >
3 20.69%
30.12% : %
Data Period : March 1991 - February 1992 Data Period : October 1990 - June 1991
B Subscriber Set - [ Switch, MDF and Fuse
8 Inside Wite & Protector M The Other
Drop Wire 3 Test OK
E Cable

Note ; Sources AIe as follows
- Monthly Maintenance Report by the Center of Maintenance and Opcrator Services
- Statistic of the Number of Faulls at the Customer Premises by Complaint Center of Area 1
- Statistic of the Public Telephone Faults by the Public Telephone Division
- Summary of Monthly Report by the Depariment of Subscriber Service

-Figure' 2.2.2-1 Percentage Distribution of Faults by Types of Facility

1) Cable Fauit

| "‘hc local cable network conswts of many kinds of materials as shown in Figure 2.2.2-2.
Generally, most of the cable faults originate at the splicing points and terminals of the

- cables. Because these pomts are handled repeatedly in the installation and the
mamtcnance works and the terminals exposed in the air.

Figure 222 3. shows the nombef'of the repaired cable faults pcr.month The number

" has an mclmatlon to increase during the rainy season. It hints that the cable faults have
~ been relatcd with moistire.
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Closure  Secondary Cable Ready Access Terminal
. Lead in Cable

MDF ' ¥ e J " -
Cabinet |} . .
1 Suand/Pole. ™ V rhouss
Lead-up LR Terminal ) . Cable or
Cable 31 3 -~ Drop Wire Wie
ndoor
Primary Cable ' Primary Cable Terminal

Closure

Figure 2222 Configuration of the Local Cable Network

No. of Repa:r[ 1,000 Line Connecled

0.0 s SR e At e e

LN T L] .
9 10 1112 1 9101:1212
1990 _ _ 1991 ' S 1992

Data: Monthly Mainienance Report by Maintchance Cemcr and Summary of Monthly Reporl
by Depariment of Cusiomer Service

Figure 2.2.2-3 Number of Repaired Cable Fauits per -1,000 Lines Connected

Table 2.2.2-1 shows the major reasons of the cable faults, which have been known to
TOT. It also shows that many faults are caused by the troubles of the closures.
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Table 2.2.2-1

Major Reasons of the Local Cable Faults of TOT

~ Phenomenon " Reason Measures of TOT _
: -
Water penetrationat | 1) Underground cable - Improvement of reliability of
the hear shrinkable ) the closures
closire - Cre:cpmg of the cables makes 7 )
splits between the cable sheaths - Development of a moistyre
and closures menitoring system
- Re-bending stress of the cables - Change the closures with
makes splits lead sleeve closures when the
| ' closures gel some trouble
2)  Aerial Cable
- vibration of the cables makes splits
3y Common
- Over heating at the time of
construction make cracks on the
closures
Water penetration - Thecover of closure is blown away by | - Change thc_cldsures with
{rom the ready access wind . lead sleeve closures and stub
type closure - ‘Thecover and body change their shape: |~ YP° permma]s
and make splits between them by lhe ~ Improvement of the closures
deterioration: o
Damage by bn‘ds and |- Insecis go into the closures from splns - Ditto
ants : and make their nests inside the closures i
Damage by electric | - The ground power lines contact with - Use insulators between the
power leakage the bolts for the cables in the pole volt and strand wires of the
(Mainly province) - . . - cables .
Damage by lightning { -~ Low quahty of the bonding wires msucle - (The quality satisfy the
: the closure specnﬁcaﬂons)
- High grovnd resistance in some places j§- Improvement of the ground
method
Deterioration of the | - Former facility pfan only amid atthe |- Rehabilitation of the old
facilities fulfiilment of the subscription demands facilities
a) Study Method

Generally, there are two steps to reduce the number of faults. One isto rﬂ-.placc the
. faulty facilities and the other is to improve the quality of the facilities. By the
I}casbns of the cable faults described in Table 2.2.2-1, it is better to improve the
guality of th'c.m'até_rial"s to reduce the fault ratio fundamentally; HoWevcr, some
research anddc_v._elopment on the materials will be needed: It usuaily takes a long
time to develop a new technology and face some uncertainties also. In addition, it
is better to consider how to rehabilitate the famhtles cffccnvciy from the viewpoint
of the lcngth of time involved.
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b)

To cafry out the rehabilitation effectively, knowing the faulty facilities is vefy
important. Hence, the point of this study was narrowed down to how to find the

faulty facilities to be rehabilitated and how to set 'thc_priority for them.

Examination by the Maintenance Report

From the-monthly maintenance reports, it can be found fault occurrence conditions
are different in each maintenance area as shown in Figure 2.2.2-4. Thie favlts oceur
unevenly, therefore, giving the highest priority for the rehabilitation to the worst
area will make the work most effective. '

No. of Repaire f 1,000 Lines Connected per Month

12 : SRR

Areal Area'2 f Aread - Arca 4

10

e e = lvr o P o v owr o oW oo )

%
AL AR ASRD e G o 2o o o ml -

81234567'12345678910:12345678123456?89
Mamtenance Section

Data : Monthly Maintenance Report by the Maintenance Center (1991.3 -1992.2)

Figure 2.2.2-4  Avcrage Number of Repaired Cable Fault per 1,000 Lines Connected in each

Maintenance Section in the BMA

Examination by the Repair Record for the Primary Cables

| Generally, the older facilities cause more frequent faults. If there is a strong

correlation between the age of the facility and thc fault ratio, it is easy to set a
guideline for rchabllltatmg the facility. To investigate this correlation on the
primary cables, the following study was carried out.

The recent repair records of the faults occurred in the BMA are stored in the Sector
of Computer and Operations. ‘Which fac;hty caused the fault can. bc found by

: sorung out the records. Information of the facilities such'as the age of cables,
- which cables have been connected to which cabinets, etc: can be found in the

outside plant records.
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Table 2.2.2-2 and Figure 2.2.2-5 10 2.2.2-7 show the resnlts of the analysis.
Figure 2.2.2-5 and 2.2.2-6 were made with the data shown in Table 2.2.2-2. This
result shows that the relation ship between the age of the facility and the fault ratio
is not so sirong. And the faults concentrate to some facilities as the graph on the
right hand side in Figure 2.2.2-6 shows that the about fifty (50) percent of the
faults have occurred on thirty (30) percént of the cables.

Table 2.2.2-2 MNumber of Repairs for the Primary Cable Faults in the Krungkasem Exchange Area

Primary | Distributed | Total No. of | No. of Repairs / 100 Instatled Year
Cable No. Pairs - Repairs pairs per Month _ '

1 2100 25 0.198 {1970

2 2800 | 27 o6l 1981

3 1450 20 0.230 1970

4 1700 - 18 0.176 1970, 1986
s 1750 6 0.057 1970 -
6 1800 33 0306 . |1970

7 1750 2 0.019 1970
8 1800 | 10 - 0093|1970

9 90 30 | 0056 11970

10 900 -4 0074 1970

n 3150 25 | 0132 1970; 1986
12 2200 12 0.091 1970, 1986
13 2850 31 0181 - | 1970, 1986
14 13000 23 0.128 1986

16 ] 1450 2 0023 1990

17 3000 ' 0.044 | 1990

18 1900 3 0.026 1990
19§ 500 0 0.000 1991

.Data: Repair Records of the Krungkasem Exchange Area siored in Computer
Center (1991.10 - 1992.3) : : :
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No. of Repairs / 100 Pairs per Month
0.35 -

l

T

030 | a9 Ry e &
_ ' and 1986 -T.";‘smil”’f“‘n TORT™

11X 0 SRR .- ———— P T — _

0.20 & ; N e S ‘ “s‘la‘li g
: 3 ” $.in 1990-1991

e s

1°3 5 6 7 8 9 10 4 11 1213 2 14 16 1718 19
Cab]eNumber

Data: Repair Records of the K:ungkascm Exchange Area in the Computer Center
(1991, 10 1992, 3}

Figure 2.2.2-5  Number of Repairs for the Primary Cable Faulis per 100 Pairs per Month in the

0.35
0.30

0.25

0.20
- 0.15
0.10

0.05 4

000

Krungkasem Exchange Arca

No. of Repairs { 100 Pairs perMonlh - Data Petiod : 1991..10; 19923

R

.............

64 1 40 M 18,1049 516518,
Primary Cable No. : Primary Cable No.

Data : Repair Records of Krungkasem Exchange Area in the Computer Center (1991.10 - 1992.3)

Figure 2.2,.2-6 Distribution of the Number of Repairs by Primary Cables in the Krungkasam

Exchange Area

The primary cables have some branch cables and the pairs have bé_é:n connected to
some cabinets as shown in Figure 2.2.2-7. Itis possi'blc to sort the r’e'pai'r records
with the cabinet numbers. Therefore, if some differences in fault occurrence
conditions would be found amohg the cabinet numbers, the facilities to be
rehabilitated will be further narrowed down.

Figure 2.2.2-7 shows a result of the above anaIysis for the prim'ai'y cable number
13 in the Krungkasem Exchange Area. This flgure shows the difference of the
number of repairs between the pair groups mvolved in the same pr}maly cable. For
instance, the pair group connected to the cabinet #152 have been repaired more than
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the pair groups connected to the cabinet #103 and #154 even though they are
connected to the same cable. Accordingly, there is a high probability that the fault
points are in the lead up cable between the primary cable and cabinet or in the

cabinet.
4019
=2
#152 #103 #154
Cahle #13 1 % Q
——ASP/70 FSF/86 _ -
#106 #006  -#008  #O09  #OLL  #012

o

Fo. of Repairs / 100 Pairs per Month

2 9 Q0

0608 0406 0204 0.0‘0.'2 0.0

Note; ASP : Paper or Wood Pulp Tnsulation STALPETH Sheathed Cable
FSE . Form/Skm Insulation ALPETH Sheathed Filled Cable

Figure 2.2.2-7 Fauli Condition by Cabinet on a Primary Cable in the Krungkasem Exchange Area

d)  Examination by the Repair Record for the Secondary Cables

When an e_fféctive facility reh'abilitatidn is required, it is important to know which
facility should be rehabilitated at first,

It can be found that how mahy secondary cable faults have been rcpaired in which

cabinet area by the same manner for the prnnary cable faults. And which type of

materlals have been used for the secondary cables can bie checked by the plant
-tecord of the sccon_dary cables. Therefore, it is possible to know which cable
_ routes"caused the faults,

Fzgm‘c 2.2.2-8 and Table 2.2.2-3 show the rcsults of the above ana1y31s These
results show the faults concentrate on certain cabinet areas,  For example, the
graph on the n_ght hand sxde in Flgure, 2.2.2-8 shows-that about _ﬁfty_ (50) percent of
the repairs have been done in about iwe‘nty 20) percént of the cabinet areas. To
underSt_élnd causes of the faults, some analyses such as a relation ship between the
- number of closures and the number of Ifaul_t's, a relation ship between the total length



of cables and the number of faults were made. But, there is only a slight evidence
which older facilities have gotten mote repairs as shown in Table 2.2.2-3.

No. of Cabunets

' 11;1)3. of Repairs __Cumulative

90 Lodondon b
80 Lottt B
70 o o
60 Lo
50 -
40 Lo
30
20

i i i
-1

s
4

01 2 3 4 5 6 7 8 910 012_3456_78_910
Times of Repair - - Times of Repair

Figure 2.2.2-8 Distribution of the Sccondary Cable Faults by Cabinet Area in the Krurigkasem
Exchange Area ' i -

Table 2.2.2-3 Number of Repairs for the Secondary. Cables in the Krungkasem Exchange Area

Cabinet | Distributed | No. of Repairs | No. of Repairs / 100 | Insialled Year of the
No. Cable Pairs | ('91.10 - '92.3) Pairs per Monih Secondary Cables
152 250 | 17 o L13 Before 1986
137 250 13 0.87 Beforc 1986 ]
121 ] 300 i5 0.83 1986 - 1990
015 200 9 0.75 1986 - 1990
051 1300 13 072 Before 1986
002 | 200 3 025 - | 1986 - 1990

- 141 400 4 _ - 0.17 Before 1986
o8 | 2% 2 0.13 1990
140 300 2 oo 1986 - 1990 -

007 200 | 1 008 1990
023 300 0o 000 . | 1990
103 200 o bt oo 1990 -

Note: The cabinet areas in this table are picked up at random. -



2)

Drop Wire Fanlt

The drop wires are installed from the distribution points on the secondary cables to
the protectors installed customer houses, public telephones, etc. .

The drop wire faults include; the faults at the cabinet jumpers. The drop wire faults
0c¢upy about thirty (30) percent of the facility faults in the BMA and about twenty
(20) percent in the prbvin_ci_al area.. Figure 2.2.2-9 shows the number of repaired
drop wire faults. Thi_é figure shows that the nu'mb'er of repairs has been steadily
decreasing but there is an incréasing tendency d'uring the rainy season. And also,
the average number of repairs in maintenance areas quite different as shown in
Figure 2.2.2-10.

No. of Repair / 1,000 Line Connected i

16.0 T
140 —

120 B
10.0 '*-'-"i{“
g0t : L / N
6.0 i
20 i Rainy Season. : Rainy Season . .
0.0 4 : .
23456 7 89100121 2 3 4567891011121 2
1990 1991 1992
Data : Monlh_!y Maintenance Report by 'lhe Maintenance Center

Suramary of Monthly Report by the Department of Customes Service

" Figure 2.2.2—9 Number of Repaired Drop Wire Fault per 1,000 Lines Connected



Drop Wite

No. of Repairs / 1,060 Lines Connected
20 - '
18

Arend

81234567123456‘? § 9101273456781 2345678
Maintenance Seclion

Data : Monthly Maintenance Report by the Maintenanee Center

Figure 2,2.2-10  Average Number of Repaired Drop Wire Fault per 1,000 Lines Connected in each

a)

b)

Maintenance Section in the BMA (March 1991 - February 1992}

Study Method

Generally, the drop wire faults relatc to thelr age and length because the insulators
of the drop wires are not so strong against the sever weather- conditions and
contacts with hard objects. The longer drop wire has more probability to contact
with other objects. The drop wires in Thailand look very tong and crowded.
Therefore, the following investigations are carried out to examine whether or not
such tendency cen be found to the drop wires of TOT. - ' '

Examination by Repair Record

The condition of drop wires is different in diffcrent arcés. They are'in_stal.lr;_ad ina

crowded manner in some areas and installed neatly in another areas. Figure 2.2.2-

11 shows how many repairs have done in the recent six months in each cabinet

area. Figure 2.2.2-12 shows how much percent of the repairs have done in how
much percent of the cabinet areas. These figures are made by sorting of the rcpdir

records reported in recent six fnonths in the Krungkasem Exchange Area, and also

show the repairs concentrate on some cabinet areas. g



No. of Cabinet Areas
60

A AR L A AT AT e

IR No.of Cabinet Areas

50 N

P A— | E ..... S O | S

e

10 kol HA-E-B-3 84 1 S

0 24 6 8 10 1214 16 18 20 22 24 26 28 30 32 34 36 38 40 42
' Number of Repairs

Data : Repair Record from lhé'Compuler Center (91.10.92.3)

Figure 2.2.2-11  Distribution of Repairs for the Drop Wire Faults .(1,12)

0.2 4 6 810 12 14 16 18 20 22 24 26 28 30 32 34'-_36 38 40 42
. " Number of Repairs

Data : Repair Record from the Computer Center (91.10-92.3)

" Figure 22212 . Distribution of thie Number of Repairs for the Drop Wire Faults (2/2)

Table 2.2.2-4 shows how many times the drop wire faults were repaired for the
~ same subscriber in recent six months in the Kiungkasem Exchange Area. This was
- “"also obtained by sorting the repair records. This table shows some subscribers
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have experienced frequent faults, and also hints that the reason of faults may be
unsuitable repair methods. Because the drop wire faults is mainly fixed by twisting
the fault points. Most of the twist points are not covered by insulators. '

Table 2.2.2-4  Number of Subscribers classified by the Number of Repairs during the Last 6

Maonths in the Krungkasem Exchange Arca

~ Times of Repair | No. of '_Subscril'iers % {Subscribers) | No. of rcpéirs %(Repairs)
| 580 855 580 . 693
2 80 1.8 160 19:1
3 7 1.0 21 1 25
4 4 0.6 R R L
5 2 0.3 10 1.2
6 1 0.1 6 0.7
7 1 0.1 7 0.8
8 1 0.1 8 1.0
9 -0 00 | 0 0.0
10 0 0.0 0 0.0
11 0 0.0 0 0.0
12 0 0.0 - 0. 0.0
13 1. 0.1 C 13 : 1.6
14 0 0.0 0 0.0
15 0 0.0 0 0.0
16 1 0.1 : 16 - 1.9
Total 678 100.0 837 10006

Investigation in the Field

More than ninety (90} percent of the drop wire faults have been repaired without
changing the wires. Hence, it is possibie to find the fault points by field investiga-.
tions of the drop wires. The five cabinet areas in the Krungkasem Exchange Area
were selected to carry out the field investigation. The result of the investigation is
shown in Table 2.2.2-5. ' '

As Table 2.2,2-5 shows, the faults have 'oc.cufred'on both pa’i‘t of beltween the .poles
and the dropping. Thc probablhty of a drop wire fault is rather hzgh ‘between the -

poles. This tendency is clear in some areas whzch are in short of the distribution RE

points such as the cabinet area number 121, These results mdlcatc that the long
drop wires are one of the main causes.of the fa_ults. Figure 2.2.2-13 shows the

- percentage of the reasons of repajr marks on _,_thc_:drop wires checked by the field
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investigation. From the situation in the field, the reason of low height is the drop
wires have gotten out from the hungers becaunse they are crowded. The main object
- of the contact is trees on the streets,

Table 2.2.2-5 Result of the Field Investigation for the Drop Wire faults

- _ Five Cabinet Areas in the Krungkasem Exchange Area in May 1992
Cabinet No. : 121 028]  137] 002} 140} Total

Capacity.of Distribution Point 851 200§ - 375 208] 250] 1,116
No. of Faulis ('91.10-92.3) ; 40 25 20 2 2 a8
No. of Faults / Capacity of Distribution Point 047] 0.13] 0.08] 001} 001] 0.09
No. of Checked Poles 58 31 17 27 24 157
No. of Distribution Points on the Checked Poles 9 6 14 14} 13 56
MNo. of Distribution Polcs 19 14 12 16 16 77
~ TTotal No. of Drop Wires . s 671 146l 100) 142! 521
Between Total No. of Repair Marks 10 4 24 4 8. 60
Poles and - Low Height Q 4 3 i 2 10
Customer Houses Touch another Object 5 -5 15 ~21 4] 31
Cut by Repaivman for Check 4 "2 6l 11 - 14
Other Cause - 1 3 0 0] - 1 5
% of repair-marks ' 17.5% | 209% | 164% ] 37%| 5.6%111.5%

- | Total No. of Drop Wires s 181 91 18 ‘85] 120 495§
Between Total No. of Repair Marks s0f 19 5 8 6l 88
Poles Low Height - 12 8 3 0 5 28
Touch another Obiect 14 8 1 2 1 26
Cut by Repairman for Check 22 2 1 6 0 31
Other Cause : 2 1 0 1] 0 3
9 of repair marks 27.6% | 20.9%| 27.8% | 94%| 5.0%|17.8%
Total No. of Drop Wires- 238 158 164 194] 262] 1,016
Total Total No. of Repair Marks ' 60 - 33 29 12 14 148
{Low Height 12 12 6 il 7] 38
| Touch another Object 19 13 16 4 5 57
Cut by Repairman for Check 260 - 4 7 7 1 45
Other Cause 3} 4 o ©
% of repair marks 12529} 20.9%! 17.7%| 6.2%} 5.3%! 14.6%
% of Low, Touch & Other [14.3%] 18.4%] 13.4%] 2.6%] 5.0%}10.1%
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On the Part between Poles On the Part of Dropping

341%

7 8.33%
i 11.82% 7 B Low Height |
73.33% A | B Touch another Object
35.23% £ Cut by Repairman for
© Check )
S 5 B Other Cause
20,55, 31.67% :

Source : }'_*‘ielﬁ Tnvestigation in the Krungkasem Exchange Area in May 1992

. Figure 2.2.2-13  Perceniage of the Reason of Repair Marks oﬁ ihe Drbﬁ Wires

Figure 2.2.2-14 shows what percent of the drop wires experiénéed the faults
according to the years after their installation date. Table 2.2.2-6 shows how long it
takes to experience the first fault from installation date, and to cxfﬁerien'ce'__tllge next
fault from the first. These data were collected from the subscriber records selected
by a random sampling mé_tho& at the complaint center in the Krungkasem Exchange
Office. The average length of the period between the installation date and the first
fault seems too short. It also hints that some unsuitable installation methods and
repair methods might have been used. ' ' ' '

% Data : Subscriber Records in'the Krung Kasem Exchange Area
* Number of Sample = 589 Subscribers, 605 DWs

100.0
80.0 : : - By
60.0. : /«:h.:‘-'"’, :
BET ietcenssmssosssosessossinossscsssasnsns
40.0 /'\,/
20.0 :
i

0.0 BT e b —— |

<1 <2 <3 <4 <5 <6 <«7 <§ <9 <i0 <l <12 >=

Years after lnsta.ﬂfation 12

Figure 2.2.2-14  Percentage of the Fault Experience of the Drop Wires
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Table 2.2,2-6  Period from Installation to First Fault and the Next Fault after the Repair

Data : Subscriber Records in the Krungkasem Exchange Area

_ _ First Fault | Second Fault | Third Fault
Number of Samples. 267 97 ' 44
Average Period (Years) 4.2 29 14
Manimum Period (Years) 155 133 49
Subscriber Set Fault -

Most df the subscriber set faults have occurred on t_he public telephone sets. Hence, the
Study focused on the 4pub1i<_: tele_phohc faults.

a)  Examination by the Maintenance Report

Figure 2_.2.2-15.Shows the repair tendency of the public ieiephone sets. The
nﬁmbcr of repairs per 1,000 telephone sets rapidly increased from the middle of
1991. The reason may be the intreduction of one kind of telephone sets as shown
in Figure 2.2.2-16 to 2.2.2-19.

Ne. of Repairs / 1,000 Public Telephones

11,0 - O S
®-Arcal
DFArca2
+ Areal
. : $Aread
0. L
12345678 910-“121‘23 45678 910 1212
1990 S 1991 . ! 1992

Data: Monthty Maintenance Report by the Maintenance Center

Figure 2.2.2-15  Number of Repairs for the Public Telephone Sets per 1,000 Terminals in each
Maintenance Area (March 1991 - February 1992)

Figure 2.2.2:16 shows the tendency of the causes of the faults on the combined
tyije public telephones in the BMA. “Figure 2.2.2-17 shows ‘the number of
cofnbined type public telephone sets in the BMA. The number of repaifs made on
telephdnc sets increased after the introduction of a new type of pubiic telephone
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sets, and decreased according to removal of the telephonc sets Therefore, the
reason of many faults can be this telephone set.

No. of Repaus 11,000 Telephone Sets . )
o s Combined

700.0
600.0 :Coin
500.0 L} Cutside Plam
400.0 .
+ Telephene Set

3000 2 '
2000 & Exchange

- 1000

"earTest OK

'91. '91- '91- '91- '91- 91- '91- '91- "91- '91- '91- '92- '92-
2 3 4 5 6 7 8 9 1011121 2

Data : Statistical Repori by the Public Telephone Division

Figure 2.2.2-16  Number of Repairs for the Public Telephones per 1 000 Telephone Sets in the
BMA (Combined Type)

Mo. of Telephone Ses

6000 o 1077 (5TDY
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P T4, ), T SRR : + WHTH
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2000 i o oa FONE POINT
1000 oo

16 e B s B e e o i
0. /,_\...g\../,\-—/‘\—uﬁ‘—/ \J M
91. '91. '91- 91- '9l- 91 91- 91 '91- 91- Gl 92 92 ‘92
2 3 4 5 6 7 8 9 10 11 12 1 2 3

Data : Statistical Report by the Public Télebhone Division

Figure 2.2.2-17 Number of Public Telephones by Type in the BMA (Cbinbincd Type)

Figure 2.2.2-18 shows the tendency of the causes of the faults on the local call type
public telephones in the BMA. F1gure 2.2 2 19 shows the number of local call type:
public telephone sets in the BMA. The nuraber of fau]_‘t on_ the te_Icph_one sets has
been decreasing according to decrease of the one kind'_of teléphon¢ sets. Therefore,
the main feason of the public.telephone set faults is this _typg of telephone set.



No. of chaml 1,000 TelcPhonc Sets
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_Dala : Statistical Report by the Public Telephore Division

Figure 2.2.2-18  Number of Repairs for the Public Telephone Sets per 1,000 Telephone Sets in the
BMA (Local Calt Type)
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Data : Statistical Report by the Public Telephone Division

Figure 222-19 Number of the Public Telephone Scts in the BMA (Local Call Type)

3 Figures 2. 2.2-20,2.2.2-21 and 2. 2. 2'—22 éhow the percentages of the causes of the
faults-by the maintenance responsmxhty cIaSSIflcauon Figure 2.2.2-22 is for the
pubhc tclephone sets which have been malntamcd by individual users The other
figures are for the pubhc teiephonc sets mamtamed by TOT. There is no big
difference of the faults among them. *



Combined Type (TOT)

18.41%

18.75% ™ Coin
0.52% 6.05% 0 Quiside Plant
E3 Tel. Set
5] Exchange
I3 Test OK

56.29%
Data : Statistical Repaort by the Public Telephone Division

Figure 2.2.2-20 Pércemagc of Types of Faulis of the Public Teicphoné Sets {Combined Type)

Laocal Call Type (TOT}
0.00% ' 51% -
28.89% - WCoin
B3 Owiside Plant
‘B Tel. Sex
631% -] Exchange "
57.16% B Test OK

Data : Statistical Report by the Public Telephone Division

Figure 2.2.2—21 Pcrcemagé of Types 6f Faulis of the Public Telephone Seis maintained by TOT
(Local Calli Type) "

Local Call Type {Individuaal)

1291%

0-14% 9'77% W Coin
0 Ouiside Plans
12.77% H Tel. Set
H_ Exchange
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Data : Slatist_ica[ Report by . the Public Telephone Division

Figure 2.2.2-22  Percentage of Types of Faults of the Public Telephone Sets maintained by
Individual Users (Locat Call Type) - ' :



b)

Examination with Repair Records

~ To reduce thé number of public telephone set faults, it is necessary to know the

differences in fault ratios by types of public telephone sets. Because the number of
faults can be reduced 10 some extent by changing the telephone sets. How many
public telephone sets were repaired can be found by sorting the repair records in the
cbmputc’r center, The data is also classified'by' types of the sets. Hence, the fault
ratios by types of the public telephone sets are obtained by calculating the number
of public telephone sets by types in the area.

The result of the investigation is shown in Table 2.2:2-7. In this table the number
of repairs per 1,000 telephone sets per month is estimated with the number of the

;':public'téléphbne sets by types in the BMA and the percentage of subscribers in the
Krungkasem Exchange Area to the BMA total, because the data of the Krungkasem

Exchange Area could not be Obtamed durmg the %tudy period.

Table 2.2.2-7 shows that some types of the telephone sets have high fault ratios.

Table 2.2.2-7  Number of Repaired Faulls by Types of the Public Telcphone Sets in the

Krungkascm Exchange Area (October 1991 to March 1992)

Type | Repair { Change Chéngc Power | Booth | Other | Total | No. of | Faul/1,000

Set |} Paris Parls Cause | Fault | Tel. Set | Sets/Month
52TH 55 1 0 5 0 2 | 63| 168 375
BELL | 47 0 3 2 0 0 | s2] 254 205
106TH | 70 | 0 51 -3 3 6 | 87| 3241 269
106THL . 31 | O 0 6 2 2 41 231 177
106TH2 | 210 0 T 8 | 18 | 288 371 764
jiormHI | 18 ) 0 2 2| 2 2 | 2 59 443
107TH2 | 88 | .0 3 B 2 | 5 |ne| 4] m
107TH3 | 54 0 o | 1 0 0] & s | 1144
fuws |28 [ 31 o0 3 | 2 1| 247 253 978 -

WI4TH | 328 | 7 2 no| a6 | 476 | 1,566 304
Othiers - - - - -1 4 -

| Total .~ {1,000 | 11 26 ] 12 ) 41} 82 {1402} 4,03 347




¢)  The Other

It was noticed that most protectors for the public telephones have not been used.
The drop wires were connected directly to the inside’ wires for the public
' telephones. According to the staff of TOT, the reason is the low quality of the
protectors. However, some sensible parts such as IC, RAM ha_ve’ been stored in
the public telephone sets to control the Cirt_:ﬁits; This situation be in taken into
consideration, it is able to consider that sorhe telephone set faults are not related to

the protectors,

Inside Wire Fault (Customer Premise)

With regard to the inside wire faults, the maimcnanée responsibility belongs o the
customers except telephones used by the government se(':tors,';"I‘OT, and the public
telephones. This section discusses how to reduce the faults at the customer premises

because most of the inside wire faults have occurred there.

a)  Examination by the Repair Records

Table 2.2.2-8 shows the number of subecrxbcrs clasmﬁed by the number of the
inside wire repairs during the recent six months. T his was obtained by the repair
records in the computer center. This data shows that some customers have

-cxpenenccd the frequent inside wue faults.

" Table 2.2.2-8  Times of Repairs at One $ubscrib_er"Loca1i0n during the Last 6 Months in the
. Knungkasem Exchange Area {October 1991 - March 1992) .

| No.of %of Faulied | % Share | Total Number % Share
The Times of Repair Subsc_n'bers Subscribers |- of Repairs _ _
(A) : A+ () (A)+'T‘ola} (A) . (B) ' (B)+’I‘otal (B)
Once Cos28 | 219 | 909% 528 744%
| Twice _ 38 | 015% 6.5% 7% -_-_;10,7%'
3 Times 7 003% L 2% |2 |30%
More than 4 Times 3 0.03% 14% | 85 - | 120%
Total 581 2339 100.0% 70 | 100.0% - -}

Note; (C)=24,972 (Number of Subscnbers inthe Kmngka‘;em Exchange Arca at the End of February)

2.26
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b)

Examination by Field Survey, etc.

For .the inside wire faults, the Study Team did not carry out any specific

investigation, But in the Phrakanong Exchange Area, the Study Team got a chance

to see the inside wires at three customer residences. - The inside wires were not in
good condition.

The information gathered during the study period is as foilows:

There are many splices on the inside wires.

Inside wires for the telecommunication and electric power are wired at the
same place.

Inside wires have some branch wires.

The connection method is mainly hand twists, and the splicing points are not
protected. . : _

Most of subscriber have not mstalled the protectors

Some customers do not know any private mamtenance service company

'There is no qualification system for the inside wiring in Thailand.

TOT does not check the quality of the inside wires when telephone is
installed.

From these, it can be presumed that the major reasons of the inside wire faults are

low quality wiring works and lack of thc customer knowledge concerning the

Test OK

maintenance of the telephones.

Test OK means that it is a real fault when an operator checks a subscriber line from the

test desk in the ‘complaint centef; but that the fault has been already fixed naturally before

a repairman checks the facilities at the site. Therefore, it is difficult to find reasons of the

iy -
)]
iv)

v)

~Test OKs,

There are some possmle reasons of the Test OKs;

i)

Miss opcratlon of the telcphone set by a user,

Miss operanon in insider works such as installation, routine test,

Intentional happening,

Low msulanon resistance to momture

Loose contact or mutual contact happencd for a short time at sphcmg points, etc.



a)

Examination by the Subscriber Record

It can be considered that most of the Test OKs are signs of the real faults. Every
fault occurred on every subscriber is recorded in the complaint cent_ér. ‘Then, which
facility have gotten the fault near after the Test OKs is able to know by checking the
subscriber records. ' '

500 subscriber records were selected by a random sampling method. What faults
occurred after the Test OKs within 100 days were examined. The sample period
was the recent 3 years. The result is shown in Figure 2.2.2-23 and Table 2.2.2-9.

The percentage of the Test OKs has been decreasing along with the decrease of the
fault ratio. Therefore, the Test OKs are most likely related to the real fault. Hence,
it is expected that the number of the Test OKs per 1,000 lines connected will
decrease along with the decrease of another faults.

Faull after Test OK

B Switching
O Cable
24.63% & inside Wire
| Drop Wire

B Cabinet Jumper
MPABX

16.42% B0 Subcarrier

M Sub. Set

Data : Subscriber Record of the Krungkasem Exchange Area (Recent 3 years)

Figure 2.2.2-23 Types of Faults occurred after the Test OKs



Table 2.2.2-9 Types of Faults d_ccurred after the Test OKs

Typé of Fault after the Test OK | Number of Faults %
Switching _ o 13 4.9
Cable ' 66 24.6
Inside Wire 44 16.4
Drop Wirc 69 25.7
Cabinet Jumper 28 104
PABX 1 0.4
Subcarrier ‘ _ 3 ' 1.1
Subscriber Set ' 44 ' ' 164
Total 1 268 100.0

Data : Subscriber Record in the Krungkasem Exchange Area in recent 3 ycérs

6)  Repair Method

The outline of repair methods for the outside plant faults of TOTis foHoWing. '

Type of Facility | ~ ~Condition of Facility [ Repair Method ' Isste

Cable No Vacant Pair Repair ' Temporary Work for -
' T the Closures |

Some Vacant Paits Change or Repair
Drop Wire More than 7 Years pastore | Change with New One

or deteriorated one ' oo

Others = Repair or Change Some | Non Protection for

SR -1 Parts : the Fixed Point
Public | Object Oneofthe | Replace with New Sets | Non Protector
Telephone . ] Replacement
| Impossible to Repair at the | Replace with Good Sets

Site L ' | I
S Others: Repair _
Customer - - -} TOT does not Repair | Non Protector,

Uncertain Repair

Premises

“There are following _issues on thge.fa:uit repair methods,

a) Thc.‘closur'es of the secondary cables are sometimes not closed completely, This
' causes another faults such as low insulation resistance against moisture, damages
by birds and insects. Therefore, the complete repair work is expected.



b)  About ninety (90) percent of the drop wire faults are repaired without changing the
drop wires. “The drop wires which are rep'nred ance are easy to get another faults .
within a short time as shown in Table 2.2, 2-6. T he drop wires are damaged by
repair men during repair work. The connecting points are not often protected by
some materials, Therefb_re, the improvement of drop wire repair methods is

expected.

¢ TOT does not repair the faults at the customer premises, the fémlt._ Both TOT and
customers hope that the rcpéirs are made as soon as possible. Therefore, advice
and cooperation from TOT is expected to make smooth repairs.

7)  Maintenance Activity for the Quiside Plant

The outline of the maintenance actvities of TOT is as follows.

Maintenance Activily Objective .- ~Issue:
Continuous Flow Gas Maintenance Protect the Non-Jelly Filfc_:d " INo Monitoring
Periodic Filling Gas Maintenance Cables from Water Penetration | System for the Jelly

. _ Filled Cable .
Rehabilitation for the Delenorated and Reduction of the Faulis The Plan is Exccuted
faulty Facilities . ‘ ' {2 Years later '
Change the Drop Wire with Cables Reduction of the Faulis '

- More than 10 Years Old Ones
- More than 6 Lines on the Same Route

Arrangement of the Crowded Drop Wires | Reduction of the Faults

(Tie up in a bundle) .
_Change' the Faulty Public Telephone Set Rcducuon of the Faulis
‘o the Good One ) _
Routine Check for the Public Telephone | Reduction of the Faulis SHOrwéc of the
(once every 3 days) : f _ . | Manpower
Monitoring for the Public Phone Reduction of the Faults and
- Number of Coins in the Safe Qm_Ck 3§pa|rs
- Condition of Telcphone Set D _
Investigation for the Ground System Protect Cable Network from _
_ the Iaduce Current
Research and Development for the Insprovement of Rciiabili[y for
Closures . the Closures '

Developiment of the Water Penekann Protect the Jelly Filled _Cablé_s_
Monitoring System " lrom Water Pénetration

About seventy (70) percent of the’ pumary cablcs of TOT are Jclly ftlicd cables. Some
troubles such as water penctratmn from the heat shrinkable closure have been reportcd
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Therefore the introduction of the Water Penetration Monitoring System developed by the
Test and Development Sector should be considered with a high priority.

2.2.3 Improvement Measures

It is generally more _efféctive if the improvement in the quality of facilities is carried out with
some imptovement or dei:elopment of the materials togethér as shown in Figure 2.2.3. But the
'plan' aims to achieve the target of 2.5 percent per month within five years. And it is slightly
difficult to cxpéct that some materials which suitable for the environment of Thailand can be .
dcvelopcd durmg the plan period, Therefore, the Study Team mamly considers the
rehablhtanon of the failities for the i 1mpr0vement plan because the rehabilitation with present
technique is the most certain way.

[Plan ; Support

ﬁ;éff;“d [ Research and Developmem }

v —

Planning | See | Dati Collection and Analyscs

DT b S— 4

rarreray

Execution of the > Operation and Maintenance
Improvement Plan

{

Figure 2.2.3  Cycle for the Improvement of the Quality

To achieve the target of the facility fault ratio, more than 42% of the outside plant faults is
required to be reduced. The Sfudy Team proposes the following eight projects (Table 2.2.3-
1). The work volume of these projects are estimated with their effects, efficiencies and
mvcstment costs are taken into consideration. The details of the projects are described in the
following sections _and. APPENDIX.



Table 2.2.3-1 Proposed Projects (Outside Plant Section)

Facility & Present . : Expected Fault -
Fault Ratio Existing Volume Project and Work Volume % of Existing | Ratio after the

(% share of the Project

facility faults) (A) B (BY(A) %

Cable -

0,74 (16.8%) : 0.46
Secondary 1,156,126 pair-km | Rehabilitation _ L
Cable (289,0314 pairs) 231,000 pair-km 20% (- 27.6%)"1
Primary Cable | 2,293,900 pairs Rehabitifation - : : e

. . : 343,500 pairs 15% (- 1L.19%)"!
Drop Wire 1,000,441 drop wires .
1,33 (30.1%) {113,420 ki) | : . 0.55
Replacement of Drop Wires . | 58%.of the
with Cables ' total length of ' o
Cable-94,000 pair-km { drop wires (- 36.0%)"!
Rearmangement of Distribution
Points - 8,250 DPs _ .
(99,000 drop wires) 10% (- 4.0%)*1
Renewal of Drop Wires
200,000 drop. wires 20% (- 19.1%)*1
Public Telephone | 17,495 scts : - 9.38
0.60 (13.7%) BMA 17,174 Replacement of Public Tel
Surrounding 317 | Sets with Good Type e
6,158 sets : 35% (- 314%)*
{(BMA 5841) R
(Surrounding 3171
Replacement of Protectors | '
with Good Type 100% (- 5.5%)*
' . 17,500 sets . .
Customer Premises | 1,250,551 sub.
- Inside Wire Facility Check and .41
0.55 (12.6%) Consulting Activity 15% (- 25.0%)"1
- Sub. Set 187,000 sub. - 0.27
0.38 (8.6%) (- 30.0%)"!
Qutside Total 2.07
3.59 (81.7%) (- 423%)"}

Note  Unitof the fanlt ratio:  Number of faults per 100 subscribers per month

*1:

1)

Assumption

Expected reduction rete of each facility fault ratio

This study is not carried out for the whole Study Area as mcntionc’_d before. Thbref(_)_ré,
the results of the analyses executed for the samples are employed to estimate the effect;
work volume and investment cost. And the number of facilities for the estimation is fixed

at the end of 1992 or present.



2)

- Improvement Measures for the Cable Faults

The cable faults have a tendency that more faults occur on the old facilities and

congentrate on $ome-areas as described in the section 2.2.2. Therefore, the first priority
of the improvement plan for the cable fault is rehabilitation of deteriorated and faulty
facilities as follows.

Measure 1)~ Rehabilitation for the Seéonda:y. Cables

According 1o the result of the study in the section 2.2.2, the effect by this measure is
estimated as shown in Table 2.2.3-2. '

Table 2.23-2  Expected Effect by the Rehabilitation of the Sécondary Cables in the Sdy Area

% of Secondary Estimated Work | Estimated Investment|  Expected Effect

Cable to be Volume " Cost {(M:Baht) (% of Reduction of the
Rehabilitated (Pair-km) (Coniract Work) Cable Fault)

10 115613 1,087 17.6

20 231,225 2,174 . 276

30 346,838 3260 34.9

40 462450 - {4347 f 40.1

50 578063 5434 44.3

60 693675 . .} 6521 : 477

Note; Estimation procedure is described in APPENDIX

To execute thls measure more effccnvc it, the foliowmg activities are expected.

i) Repairtecord analy31s and detaﬂ fiﬁld investigation 1o narrow down the f acﬂmes to
be: rehablhtated o

i) Setting up the pnonty for the rehabilitation work. For example the rehabilitation

' work should be carried out first for the business area.

' Mca'sﬁre'?.) . Rehabi!itation for thc Primary Cables

' This i is one of the measure to reduce the fault occurrences on the primary cables. The

expected effect of this measure is not so good in relatlon to the mvestment cost. But,
many paper ‘insulated cables have been used for more than 20 years mamly in the old
exchanga arcas and the paper insulated cables will becomc one of the problems when a

“dlgltal subscrlber transmrss:on system w111 be introduced bccause of their sphcmg .



method. Therefore, this measure is proposed. The expected effect by this measure is
estimated based on the result of the study in the section 2.2.2 as shown in Table 2.2.3-3.

Table 2.2.3-3 Expected Effect by (he Rehablluauon of the Primary Cables in the Sludy Area

% of anary Estimated Work Estimated Investment Expected Effect
Cable to be Volume Cost (M.Baht) (% of Reduction of the
Rehabilitated (Pau) (Contract Work) Cable Faull)
10 229,390 1,606 3.2
15 344,085 2409 111
20 458,780 3,211 139
30 688,170 4,817 18.6. -
40 917,560 6423 228
- 50 . 1,146,950 £,029 . 264

Note; Estimation procedure is described in APPENDIX

To execute this measure more effective it, the same activities proposed for the secondary
cable rehabilitation are expected. - And the introduction of d1g\ta1 subscriber transmlssaon
system should be taken into consideration. ' '

Measure 3) Introduction of the Water Penetration Monitoring System for the Jelly Filied
Type Primary Cables |

The je]iy filled cable can not protect itself from the water penciration at the closure. If
some water penetrates into the closure, the cable pairs are faulied. It will take a long time
to clear the trouble. Presently, TOT has the 'gas.n']aiﬁtenauce system for the paper
insulated underground cables to prevent the cable faults by water penetr'mon Therefore,
it is expected that some prevenuve system such as. the Water Penetrauon ‘Monitoring
System will be introduced as soon as p0331ble And also many mal tests are tequired to
check reliability of the system, '

Measure 4) Research a'nd_Developm'ent of the Closure

Many u'oubles on the cables ongmated to the closures as descnbed before One of the
reason is thinkable that the quality of the clo';ureq are not fit to the env1ronrnent of
Thalland because the closures were developed at forexgn country and enough trlal tests
for them had not been executed. Therefore some reqearch development and enough trial
test for the closures are required to improve the Iehdbllny of the cable facility.
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3)  Improvement Measure for the Drop Wire Fault

The major reason of the drop wire faulis is its long length and deterioration as described
before. Thercfore, the effective measures are to make the length shorter and replace as
proposed below. '

‘Measure 1) Change of the Drob Wires with the Cables

As described in the section 2.2.2, many faults have occurred on the drop wires installed
between poles. And also, disorderly ones installed into the buildings with maﬁy another

- drop wires have been under the severe environment what easy to cut by something.
Hence, faults prevented by this measure are expected as shown in Table 2.2.3-4.

‘The points of this measure are as follows.

a) It should be enforced with the following priority order.

i)  The area which is in high fault ratio
if)  Central businessarea |

iii) Rapidly growing arca

iv) Industrial area

b)  Itis more effective and economical if it is carried out with the rehabilitation of the
secondary cables together.

Table 2.2.3-'4 Expected Effcet by the Change of the Drop Wires with Cables in the Study Area

. R Estimated Work Estimated Tnvestment |- S
% of Drop Wirecs | Volume (Pair-km) Cost (Million Baht) Expected Effect
R e e
10 ' 0437 . 55 3.6
20 18,875 . R
30 ‘ 28312 . . 164 10.8
40 | 3o | 29 144
50 418 1. 274 18.0
60 | 56625 ' 308 0 | 216
70 - 66,062 383 : 25.2.
80 © 75499 . 438 : 28.8°
90 | 84937 .o 0 a9y | 3240
0 93714 | 97 : 36.0

Note; Estimation procedure is described in APPENDIX
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Measnre 2)  Rearrangement of the Distribution Points with New Installation of
Terminals

The objective of this measure is the same as the Measure 1). But this can be carried out.
without the new cable installation. Usually the secondary cables have some spare pairs,
therefore, rearrangement of the distribution points for some drop wires is possible by the
installation of the new distribution points. The estimated cffect by this measure is shown

in Table 2.2.3-5.

Table 2.2.3-5  Expected Effect b)? the Rearrangement of the Drop Point with Néw Installation of ’f‘erminals

% of Drop Wir¢ to Estimated Work Estimated Investment Expected Effect
be Rearrange the Voluine -Cost -1 (% of Reduction of the -
Drop Point (No. of DP) {Miilion Bahr) Drop Wire Fault)
10 834 . 1 : 0.4
20 1,667 3 08
30 2,501 4 1.2
40 3,335 5 1.6 .
50 4,169 6 2.0
60 5,002 8 2.4
70 5,836 9 2.8
80 6,670 : 10 3.2
© 90 i 7,503 11 ) 3.6
100 8,337 13 S - 40

Note; Estimation proceduore is described in APPENDIX

To carry out this measure, the field investigation such as confirmation of the customer
location is important. And, it is necessary that this measure carry out with the Measure 1)

together.

Measure3)  Rehabilitation of the Drop Wire with New One

The drop wires are easy to get faulted as they grow oid Therefore the reductlon of the
fault occurrences is posmble by the rehabmtauon for the old ones as shown in Tabic

2.2,3-6.

The measﬁre should be carried out wifh the same priority for the Measure 1).



4)

Table 2.2.3-6 Expected Effect by the Rehabilitation of the Drop Wire with New One

. - Estimated Work | Estimated Investment Expected Effect

% of Drop Wireto ] Volume Cost (Million Baht) | (% of Reduction of the
- be Rehabilitated (DI{g]l:a%i,iiir; tt:d l)ae (Con(rﬂe{ Work) Drop Wire Fault)

10 : 100,044 65 13.2

20 200,088 130 19.1

0 300,132 195 227

40 CLoL 400,176 . 260 25.8

50 © 500,220 325 282

60 600,265 390 297

Note; Estimation procedure is described in APPENDIX

Measure 4) Unify the Repair Method to Change Only

The repaired diop wires will be faulted again in a few years. The drop wires repaired

with the twist method are in dangex of self contact or mutual contact, Therefore, to

prevent the fault, change of the repmr method is recommended

Measure 5)' :' Improvement of the Drop Wires Installation Method

One of the major reasons on the drop wire faults is that drop wires touch with something
as described before. It is effective to prevent the drop wires from touching something by
using some protections such as plastic tubes.

Measure 6) Improvement of the Quality of. Drop Wire

TOT has used single covered type drop wires. Thi:s type is slightly easy to get low

_ insulation resistance by cracks on the insulators. To improve the reliability of the drop

wires, improvement in the quality of the wires is recommended. And also, many trial

‘tests are required to check reliability of the wires.

Improvement Measure for the Public Telephoncl |

The envirenment of the'pﬁﬁlic telepﬁonc sets is very Scvere because they have been
placcd mamly outsn:le and used by many and unspemf:ed persons. There are measures

concerning the sers and the facﬂmes But the Study Team reeommend measures for the

facilities only. .
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Measure 1) Replacement of the Telephone Set With Good Typc

There is a type of the pubhc telephone sets Wthh h.we !ugh fault ratios as described
before. The reduction of the fault occurrences is posmble by’ replacmg them,. Howcver,
to make certain reduction of the faults, many trial tests should be carried out for selecting
a type of the public telephone sets.

Table 2.2.3-7 Expected Effect by the Changc of the Public Tclephone Sels in the BMA

' Estimatcd Investment| ™ EXDCCME%CL
Type of Telephone | No. of Telephone Seis Cost . (% of Reduction of the
Set to be Changed (Million Baht) Public ;‘i:ﬁl‘)gone Set
52TH 665 20.0 2.3
BELL 1018 30.5 0.5
106TH 1298 . 389 19
106TH2 1342 40.3 12.8
107TH3 | 21 - 0.6 03
771THI _ 170 - . 51 0.8 .

- 7NTH2 80 24 04
107TH1 167 : 6.7 - 0.3
UISS/TA 1080 43.2. o122
Total 5,841 18727 | 31.4

Note; Estimation procedure is described in APPENDIX

Measure 2) Replacement of the Protector with Good Type

Maost of protectors for the public telephone sets have been cut from the subscriber loops.
The public telephone sets have sensible parts inside. Therefore, some bf t'hej_faul_ts at the
main circuit board would be reduced by using a protector. However, many trial tests are
required for selecting a protector type and analyzing the effect.

Table 2.2.3-8  Expected Effect by the Installation of New Proiector

Work Volum Estimated Invesmont | - Expeeted Elfect
Object’ - (II’]S!&"&I]O‘:I OP} Cost (Million'Baht) | {(%.of Reduction of the
(Contract Work) | Public Telephonc Set
. Proecton NG o Pau[ls) "
All of the Public ' . FUUIEEE EE :
Telephone Set 17,500 - 8.8 : 55 _

Note: Assumptions for the estimation arc described in APPENDIX
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5)

Measure 3) Establishment an Improvement System for the Quality of Telephone Sct

Some parts of the public telephone sets such as coin slot, main circuit board have high
fault ratio. It is 2 good way from the economic viewpoint that improving the quality of
the parts of existing telephone sets and replacing them with improved ones. To realize

“this, completion of tfoublé data collection in the déily maintenance work, analyses of

them by using a quahty control method and 1mpr0vement of the quality founded on the
resuli of analyses are mdlspensable However, TOT has not such complete system ai

. present. " Therefore, establishment of an 1mp10_vement system which satisfies above

functions is recommended. . . _

Additionally, to make clear the mechanisms of the troubles on the telephone sets and to
improve the quality of'thcm, getting the cooperation of supplicrs will be effective.
Hence, it is considerable that TOT introduces a ptivate tender and a continuous purchase
to the procurement system for the public telephoné sets as one of the way to secure the

booperation of sﬁppiiers.

Improvement Measures for the Customer Premises (Inside Wire)

Tt can be considered that the reasons:of many faulis are low quality of the installation
work and lack of knowledge of the customers.

The most certain way to reduce the faults is that TOT maintains these facilities. But TOT

- deregulated the ownership and maintenance responsibility only five years ago. It might

take some yé’a_r to cﬁange the rule again. “Therefore, the Study Team recommends the

- following measures.

Measure 1)~ Facility Check and Consulting Activity for the Customer Premises by
Cooperating with Private Maintenance Service Companies.

This measure can be performed in following steps.

i) TOT offers the maintenance company by public subscription.

i) TOT gives some training for the maintenance company. .
'iii) TOT pick up some subscribers who has been gotten frequently fault at the

 customers premise.
iv). TOT check the customer pxemlses and recommend the private maintenance
':.company which tied up with TOT. When the custmner agree with the
recommendauon TOT inform it to the puvate maintenance company



v)  After finish the establishment of the system, TOT introduce it for the routine
maintenance such as the repair work by the maintenance staffs.

Table 2.2.3-% - Expectled Effect by the Facility Check and Consulting Activity for the Castomer

Premises
No: of Customer Premises to be CGSI) Effect (% of reduction of the
© checked : (MB} Inside Wire Faulis)
More than 10 % of subscribers 244 | More .lh.a_[] 25%

Note: Estimation procedure is described in APPENDIX,

- Measure 2) Introduction of Onerous Repair Service by TOT

To introduce this measure, deregulation of the service system is necessary. And enough
investigation for decision of the service charge is required. However, this measure is

quite effective.

Measure 3) Campéign and Advertisement to the Customers

This measure is that TOT gives some recommendations and advice to the customers by

using mass media and the telephone bills.

Measure4d)  Check the Customer Premises before Connection with 'I"OT'SI Network

This measure may be effective for the new customers of TGl But, the new customer
will not increase within the following five yeas. However, this measure is useful for the -

next period.



2.3 Switching Facility
2.3.1 Present State
1)  XB Switch Fault

The total ntlxnbers of the repaired X_B'_s.wit_ches {C400) in the BMA are 1'epbrted to be
1963 in 1990 and 2050 in 1991 according to tl_ie:Monthly Fault Report. The repaired
equiﬁment of the XB switches are classified into the selector, register, common control
equipment and trunk categories. Figlire 2.3.1-1 shows the total number of repaired
faults in each category and Figure 2.3.1-2 shows the number of repaired XB Switch
Faults (C400) per 1,000 subscriber lines in each category. '

Total Number of Faults
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617 612

600
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[ 31-]
400
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200 ]

100 .

Selector . Register Common . Trunk
. . . - Contret :
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Note: Selector = Switching equipment of XB switch
_ Source: Monthly Report from the Center of Metropolitan Switching Office

Figure 2.3.1-1  The number of. Repaired XB Switch Faults (C400} in the BMA in each Equipment Category



XB Switch Faults Ratio (per 1,000 Subscribor Jincs)
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Figure 2.3.1-2 The Number of Repaired XB Switch Fanlts (C400) per 1,000 Subscriber Lincs in the BMA

The pcrcenta'ge Figure s of the repaired equipment category of tlic XB switches in 1991
are 43.9% for the register, 28.9% for the common control eqmpment 21.4% for the
selector and 4.9% for the trunk (see also Figure 2.3.1- 3).

2L.38%

Common Control Seleclor

Equipment
29.87%

Register

~ 43.36%

Figure 2.3.1-3 Pefcemage Figure of Repaired Equipment Categorics in 1991

The plant control target value of each equlpment category of the XB sw1tches ((3400) is
shown in Table 2.3.1-1.
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