The plans are classified into three pnor:ty classes by mkmg the followmg procedmes
1) = Scoring the effects to improve the fault ratio, '

2)  Scoring the effects to improve the CCR, and

3)  Scoring the improvement performance to the investment cost,

for each project.

To classify the 26 projects into the three classes: Class A “The First Priority”, Class B “The
Second Priority” and Class C “The Third Priority”, the Study Team scores the prOJects and
puts the priority points to each project by taking the effect and the cost of each ‘project into
consideration. Then the Study Team classifies them into the three priority classes according to
the following table. o

Table 4.1.1 Classification Table for Priority Order Arrangement of the Projects

Class . Weight of Effecl (Improv:emem RatidL
Fault Ralio 4 CCR _

Class A Priority Point E: Pr.iority-r Points E:
“The First Priority” B30 CE>SI30
Class B Priority Poiat E: Prio.rity_ Point E:
“The Second Priority” 1302 >100 1305E>105 |
Class A Priorily Point E: . Priéri'ty Point E:
““The Third Priority” 100> B 105> E

The pﬁority points are calculated according to the following.manner. The detailed procedure is
described in APPENDIX.

1)  Priority Scoring for the Effects to Improve the Fault Ratio
a) 'The priority score of the maximum points of 100 is given to the maximum.
improvement fault ratio project and the minimum point of zero (0) is given to the

ZRT0 improvement (PCM cable system rcplacemen‘t ).

b} Each progect which has thc medium 1mpr0vcment between the maxlmum and the
mlnlmum are given the pnorlty point in propor tion lO thc 1mpr0vcment rauo



2)  Priority Scoring for the effects to Improve the CCR

- The same procedure is applied to point the effect to improve the CCR of each project.

3)  Improvemert Performance of Service Quality per Investment Cost

The priority score of the maximum pt)int.s of 100 is given to the highest improvement
efficncncy, i.c., the lowest cost to fmprove one percent fault ratio or the CCR. The
prOJects which can be lmplemented without any additional cost are g1ven the maximurm
evaluatlon pomt 100.

4) _ Spécial Pr‘ojéct's o

Several projects include the effects to improve both the fault ratio and the CCR. In this
‘case, the both evaluation points are calculated for these projects in proportion to the:
~ improvement.

4. 13 - Ranking df the P_rojccts

Table 4, I 3 lists up the selected pro;ects with the priority classes. Each pro_]cct is explamed in
the sectlon of the prevmus chapters as indicated in the refercnce The 26 pro_]ccts are classified
into the three classes as follows:

- Class A: “the first prlonty” | ' 10 projects,
- Class B: “the second priority” 9 projects,

- Class C: * the third priority” 7 projects.

~ All these proposed projects should be completely carried out within the Phase-1 pesiod (FY

1993-FY 1997) to achieve the targets of the fault ratio and the CCR by the end of 199? If
TOT cannot carry out all the pI‘O_]CCtS w1th1n the Phasa 1 permd TOT shou]d carry out them

-from the first prxomy pro;ccts by takmg the:r effects and the cmt performance into’
conmdcratmn
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Table 4.1.3 Ranking of the Projects

| Referen-
Field | Project Project Name Work Vaolume Total |
. Code ] : Evalu- | (Sec-
' : - “ation { tion)
]())}ulsidc 1) Rchabilitation of Subscriber Linés
ant o
OSPl : Rearrangcment of Dlsmbuuon Pomls _(Unil: DPs) 8,250 A 223 3)_
5353 | Replacement of Drop Wiros wih (Unit: Pair-Kmy 94,000 | A | 223 3)
Cables SR T e
0SP-3 | Renewal of Drop Wires (Unit: Drop wire) 200,000 | o 12233)
OsP-4 Replacement of Secondary Cables ' '(Uniti Pair-Km) 231,000 B |2232)
OSP-5 | Replacemcnt of Primary Cables (Unit: Pairs) 343,500 c 12232 |
2} Customer Premises ' '
0OSP-6 | Check and Consulting for Customer- - | {Unit:- ~ 187,000 | A 1223 %)
- | Premises Subscriber) '
. 3) Replacement of Public Télephones : T
QSP-7 Replacement of Public ’I‘elephone (Unit: Sct) 6,158 ¢ A 223 4)
Se{s ; AL AR LS oA LR AR A L . .
OSPR | Replacement of Protectors T (Gnit: 17,500 § B |2234)
‘ Protector) L C
Switch | $&T-1 | Replacement of Line Protectors (Unit; 855066 | B 2327
dng & | Main Tel. Line) '
Trans- | S&T-2 | Replacement of XB Switches wnlh (Unit: 245,250
missiony . SPC Switches . - . | Line Capacity) - - { € |2321)
S&T-3 | Replacement of Clrcults (Unit; 3,154 : .
. o . ' Circuit) ' L
§&7T-4 | Installation of Automatic Howling (Unit: Device) 239 C 1373
. 1 Tone Service - . '
S&T-5 | Subscriber Line Accommodation B |3.61
: Adjustment ‘ . i
S&T-6 | Introduction of Record Announcemcm (Unit; Device) 6l B 39
S&T-7 Changing P.D. Timing - ' ' A 1373
[ S&T-8 | Improvement of Periodic Maintenance - _ B 373
| S&T-9 | Replacement of PCM System with (Unit; DTy - - 1,144 C 242
FOTS . ‘ ,
S&T-10 | Increasing Number of Circuit (Unit: Circuits) 3,295 A (362
Others § OT-1 | Expansion of Subscriber Lines 1 (Unit: Main 5(10,000 A 351
' : : Tel. Line) ' _ LR
OT-2 | Promotion of Multi-hunting-system A 352
OT-3 Promotion of Call-waiting Service B }3.54
OT4 Dial Consulting Activities {User A 1371
- Campaign) L
OT-5 Promotion of Automatic Answer - B 372
Telephone :
oT6 Promotion of Call Transfer Semce . C }354
oT-1 Management on Operator's Answer C 372
Delay Time _ .
OT-8 Introduction of Information Service {Unit: 1 13 3.7.5
for Changed Number : Switch unit)




4,2 _Implement'ation Schedule

Table 4.2-1, Table 4.2-2, and Table 4.2-3 illustrate the implementation schedules for the first
priority projects, the second priority projects, and the third priority projects during the next five
years from FY 1993 to FY 1997 respectively.
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4.3  Implementation Procedure
4.3.1 Bffect of Priority Order

The Study Team proposes all the selected projects are to be carried out completely within the
Phase-1 period. In the event that TOT cannot carry out all the project during the period, to
decide which'project should be selected as the top priority is impoftant. The effects of each
classified project are est_imated as follows:

Table 4.'3.1~1, Table 4'.3.1~2',_and_Tablie 4.3.1-3 show the effects of the projects classified in
the three priority groups. Table 4.3.1-4 shows the total costs and the total effects of each
priority project grotip. These tables in‘dicate’ the followings:

1) The 1mprovement progress Taie by the fn’st prmrxty pzojectq is 72 7% for the fanlt ratio
' and 82.2% for the CCR

2) When the first and the second priority projects are carried out, the improvement progress
‘rate of the fault ratio and the CCR are estimated to become 91.9% and 97.7%
respectively.

3) The projacis classified in the third priority group require the large amount of costs and the
N 1ong-term 1mplementat10n pe.nod comparing among, the other rehabilitation, replacement,
and renewal projects. The Study Team, however, proposes that these projects - of the |
~ third priority should be carried out completely by takmg not only the short-term effects

but aIso the long-term ones into consideration, . :

Thc rehabxhtatmn of the pnmary cables the replaccment of the XB sw1tches with the
. SPC sw1tches and the replacement of the PCM systems with the optical fiber
transmission systems are mdlspensable for TOT not onty to improve the present service
~ quality and to mtroducc the new services but also to maintain the networks and facnlmes
in the good-operaﬁona! condition and to save the limited space of the existing exchange
offices aﬁd the cable conduits for the future e’xpzinsion.

“These three pro;ect groups requlru thc large amount of funds and the’ long term
1mplemcntat10n permds,fthereforc, it . is, essential for TOT to map the project
implementation schedules carefu_Hy from the initial stage to save costs, work loads and
times; and initiate the project implementation from the beginning of the Phase-1. -
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Table 43.1-1  Effect of the First Priority Projects

’ a . N N *2 . . ‘
Project Project Name Unit Volume Project TImprovement Effect (%)
Cost (M B) .
Code. .
: * .| Fault Ratio] CCR
QOSP-2 .'Rieplace.rhem of Drop Wires with ' pair~krﬁ 94,000 - 524 2.6.0 ' 4.7
Cables . o :
OSP-1 | Rearrangement of Distribution | Dp 8,250 2| 29 0.5
Points
OSP-6 | Checked and Consulting for Subs- | 187,600 24 08 211
Customer Premises criber :
OSP-3 | Rencwal Drop Wires Drop 200,000 121 13.7 2.5
: _ Wire :
OSP-7 | Replacement of Public Telephone | set 6,158 2035 103) 26
Sets '
OT-1 | Expansion of Subscriber Lines | Msin Tel. | 500,000 19,127 ) C16af
o ' ine ' :
OT.2 Promotion of Multi-hun'ling~ - - : 0 - 136
system :
OT4 | Dial Consulting Activities . S ol - 84|
S&T-10 | Increasing Number of Circuits Circuit - 3,295 56 - : 7.4
S&T-7 | Changing P. D. Timing - - Y 53]
. . *1 - . . - .- ' 9.0 -
Reduction Ratio of Test OK _
Total *3 - | 20069 727 0 822

Note: 1. Reduction of Test OK has 12.4% share in the total improvement effect. This 12.4% éffect.'is
: divided into the three priority groups in proportion to the sub total effect percemagc of each group to
the grand total effect except Test OK (= 100. 0-12 4). '

2. Project Cost here excludes the expenses for the iﬁt_erual resour_c.es_'qf T O_T such as staff remuneration, _

3. The summation of each project cost is not equal 10 the total cost because of the round off,



Table 4,3.1-2 . Effect of the Second Pricrity Projects

Project - Project Name Unit Volume Project Improvement Effect
; Cost {M B) :
Code. :
(%) .
Fault Ratio] CCR’
OSP-4 | Replacement of Secondary Cables | pair-km 231,000 2,006 1127 20
OSP-8 Replacement of Protectors Main Tel, 17,500 8 1.8 0.5
. : ' Line
S&T-1 Replacement of Line Protectors | Protectors | 855,066 313 38 -
S&T-8 [ Improvement of Periodic 9 - 0 - 3.1
Maintenance :
Jor3  { Promotion of Call-waiting - . of - 31
Service ‘ .
OT-8 Introduction of Information Center 1 70 - 3.1
Service for Changed Numbers o
OT -5 Promoufou of Automatic Answer; - - 0 - 1.9
Telephiones : '
S&T-5 Subscriber ling Accommodation - - .0 - 0.3
- Adjustment .
S&T-6 Introduction of Record Device . 6lf 1 - 1.5
: Announcement
] Reduction Ratio of Test OK ™1 2.4
Total *3 2,397 1921 155
Note: 1. Reduction of Test OK has 12.4% share in the tolal impfovemcnl effect. This 12.4% effect is

divided into the three priority groups in proportion 10 the sib total effect percentage of each group to
the grand lotal effect exccpt Test QK (= 100.0-12.4).

2. Project Cost he__te excludes the expenses for the internal resourges of TOT such as staff remuncration,

3. The summation of each project cost is not equal {0 the total cost because of the round off.



Table 4,3.1-3  Effect of the Third Priority Projects

Project Project Name | wnit | volume | Project *2 | Improvement Effect
Code. : ; Cost(MB)} =~ (%) '
Fault Ratio|”" CCR
OSP-5 | Replacemont of Primary Cables | paickn | 343,500] 2,40 44] 08
S&T-2 | Replacement of XB Switches | Line 2452508 . 22481 - 27
with SPC Swilches - Capacity : :
S&T-3 | Replacement of Circuits No. of 3,154 5
: : . Circuits :
S&T-9 Replacement of PCM Systems | No. of _ ' 1,144 .. 847 0 -
with Optical Fiber Systems | DT :
oT-6 Promotion of Transfer Service - - : 0 - 0.6
{ora ‘Management on Operator's SR R 0 - 0.6
Answer Delay Time ' : :
S&T-4 | Insiallation of Automatic Device | - 6] - | o3
Howling Tone Service . -
Reduction Ratio of Test 0K *1 - - - 1.0
e = $_“"“‘“—‘"‘
Total 55601 - 8.1 23

Note: 1. Reduction of Test OK has 12.4% share in the total impravement effcct. This 12.4% cffectis = . -
divided into the three priority groups in proportion to the sub total cffect percentage of each group to
the grand total eifect excepl Test OK (= 100.0-12.4). .

2. Project Cost here excludes the expenses for the internal resources of TOT such as staff remuneration.



Table 4.3.1:—4 Comparison between Elfccts of Bach Priority Group

Priotity Order No.of | Investment {mprbvemcnl Eifect (%)
Group - Prdjcc[s. Cost (MB) | Fault Ratio{ CCR

1. First Group 0 20,069 72,7 82.2

2. Second Group 9 2,397 | 19.2 15.5

3. Sub Total (142) 19 22,466 91.9 97.7

4, Third Group ' 7 5,560 8.1 2.3

5. Total (3+4) 2% | 28026 100.0 100.0
‘- 6. Contingency and Implementation 890
28,916

1 7. Grand Total (5+6)

432 Implementation Method

In 'prépa'ﬁng the im'plemcntation of the projects, the following items are necessary to be taken

into consideration.

D | Implementation Method of the Projects in the Outside Plant Section

a)

Area Ranking

The characteristic of the outside plant is that the coverage area and facilities ave

spread widely while the switching facility covers the points. The construction, the

rehabilitation, and the renewal of the outside plant facilities, t_herefore, takes much

- time, work loads, and costs. Hence, the decision of the area ranking is important

for the réplacement of drop wires, the rehabilitation of the secondary cables, etc. to

implement the projects in the outside plant field effectively. The area ranking is

given as f_olio'ws_:

BV Narrow Down the Area E

Firstly, the high fault ratio areas are selected by a repair record analysis and

'by detail field investigations to narrow down the facilities to be rehabilitated. -

) :D'ecirsiorr‘;.o'f Area'Rarﬂkningl_

‘Secondly, sctt_ing-'uj); the area ranking for the rehabilitation work is achieved

- by taking the situation of customers into consideration, The Study Team




2)

proposes the following priority order according to the development strategy

setin the Long-term Plan of the Study:

- Central Business Area,

- Rapidly Growing Suburban Area,

- . Industrial Area, and
- Other Area.

- Because of the social need for the public telephone, the 1'c:placé::=nent' of public
telephone set project, however, should be carried out according to the high

fault ratio criterion not to the area ranking.’

b) Combination and Synchronization of the Projects

1)

Rearrangement of Drop Points

Usually the secondary cables have some spare pairs; _ihercfore’, reanangémcht
of the distribution points for some drbp wires is possible by the ins_tal]ation of
the new distribution points. To carry out this measure, field ihvesti_gation
such as the confirmation of customer locations will be r¢é;uiréd_. Hence, the.
replacement of drop wires with cables and the drop wire renewal projects
should be combined in order to avoid duplicated work and construction.

‘Public Telephone Projects

The two projects of the public telephohe, i.e., the replacement of the publ.ic
telephone sets and the replacement of the protectors, are to be combined to '

save time and cost.

Implementation Method of the Projects in the Other Sections

To implement the proposed projects in the switching & transmission field and the other

fields, the following procedures are proposed.

a)

Office Ranking for the XB Switch Replacement -

To replace the XB switches with the SPC switches, the:'ne_ccsséfy'ﬂo_or space for
the replacement should be secured. It can be estimated that most of the exchange
offices will be crowded with switches and have no additional cap_acity for the .
expansion by -the end of 2007 without any measure. Hence, it is necessary to

promote a planned replacement of the XB swit’chc_s' to secure the space for the future |

4-14



expansion. All XB switches in the Study Area should be replaced with the SPC

switches by FY 2000 acccndmg to the following five criteria,

)

i)

iv)

Telephone Demahd

To give the high priority for the replacement to the switching offices which
will face large demand increase and the shortage of floor space.

Demand for New Services

To give the hlgh priority for the replacement to the swuchmg offices which

will have large demands for the new serwces

Maintenance Condition

To give the high priority for the replacement to the switching offices which

have many old and frequently malfunctioning switches.
Efficient O & M

1t becomes possible to monitor and'eontro'l all SPC switches from the 12

concentration centers. Hence, O & M can be xmproved after all the XB
swnches are replaced with the SPC swztcheq

Even Replacement Work
Which switch will be replaced in which phase is to be planned accordmg to

the above four criteria. The switches Wthh do not fall into any of the above
four criteria should be utilized as long as possible. '

- Since "t'he'.alrea I.I'in the BMA has high "telephoﬂe demand and the new 's_ervices '

demands, the XB switches- m the area should be repldced at first, All the XB

switches in the telecom arca 1 and in'the Surrounding Area should be replaced in

the Phase-1 and those in other areas should be rep!aced in the Phase 1 and the -
- Phase 2. ' o

a Table 432 1llustrates the prmnty order and the annual schedule of the replacemem

in the Phase 1



Table 4.3.2  Priority of XB Switch Replacement

Unit - Type Insta- Line - Replacement Year and Ling Capacity -
Aa | Name |- Hation | Capacity [ 1993 | 1904 ] 1005 ] 1996 | 1997 | Toul .
PNC-1 Cc400 1 1971 | 12,000 [22,000 22,000
PNC-2 Cc-400 | 1971 | 10,000
SRR-1 | €460 | 1970 | 10,000 _
SRR-2 | €400 | 1970 | 10,000 30,000 30,000
SRR-3 C-400 | 1978 | 10,000
KKM-2 | €400 | 1970 | 10,000 10,000 10,000
SRW-1 c-400 | 1976 | 10,000
SRW-2 Cc-400 | 1976 | 10,600 ]30,000 30,000
SRW-3 C-400 | 1978 | 10,000 : C
SMS-1 | c400 | 1980 | 5.800 : 5,800 5,800
ASD-1 c400 | 1979 | 10,000 10,000 10,000
PTW-1 C-400 | 1980 | 5,384 5,384 | 5,384
KGC-1 | ¢-400 | 1971 | 13,000 . 13,000 . - | 13,000
STD-1 C-400 | 1971 | 3,250 3,250 3,250
PSP-1 C400 | 1977 | 7.000 ' 7,000 7,000
BMA |[HAM-1 | €400 | 1979 | 8,000 $,000 | 8,000
SPK-1 L'ARF-102 | 1964 | 5,000 5,000 1 5,000
(Local | TNB-1 C-400 | 1970 | 20,000 20,000 | 20,000
Switch- | PPG-1 c400 | 1969 | 3,310 3,310 e 3,310
&s) BGT-1 C-400 | 1976 | 11,000 -~ 111,000 _ 11,000
BGS-1 C-400 | 1970 | 10,000 110,000 10,000
Nww-1 | C400 | 1969 | 5,300 5,300 {5,300
DNW-1 C400 { 1970 | 3480 C ) 3480 | 3.480
PYT-1 | C400 | 1967 | 12,000 17,800 17,800
PYT-2 C400 | 1976 | . 5,800 ' ;
LKS-1 Cc400 | 1976 | 6,000 6,000 6,000
NTB-1 C400 ] 1979 | 3,300 o _ 3,300 | 3,300
LTP-1 Cc400 | 1979 | 5,200 : . S 5,200 5.200 -
. Sub Total . 234,824 | 52,000 148310 148050 146,300 140,164 | 234,824
SPR-1 | ARF-102| 1975 | 1,000 - 1,000 3 1,000
Provin- | SKN-1 J ARF-102 | 1960 | 2,000 | 2,000 2,000 |
cial NPT-1 §PCiooo {1970 | 3,000 3,000 13,000
Arca | BPN-1 | ARF-102 | 1979 | 1,000 1,000 1,000 -
| WNI1_ | ARF-102 | 1979 |- 1,000 - 1,000 |- | 1000
(Local | PCI3 ART-102 1 1970 | 1,000 ‘ coo4o1000 11000
Switch- | AYT.1 PC1000 | 1960 1,426 | 1476 . o 1426 |
es) - Sub Total 110,426 | 3426 | 3,000°] 2,000 | 1,000°] 1,000 | 10426 |
Grand Total 245250 155,426 | 51,310 150,050 |47,300 [ 41,164 |245250
' Remove of XB(ce) | 1,505 | - | . -} 1,505 {1,505
BMA | KKMTL o o of SPC | (1,505) | - (610) | o0y | @33 | ooy | @62 | (1,505)
(TDMs) - - — o = 4 —
Installation of SPC in another| (1 649) (210) (613) 570 | (167 - (89) | (1.649)
area ) : Lo : S R &
Total No of cct to be instatled G154 | @ M| @®3) | (6D] (551) ] (3.154)
Note : cct = circuiis TDM = Tandem




According to the above mentioned criteria, the XB switches at PNC and SRW
 should be replaced at first, '

by  Other Priority Order

The line protector should be replaced according to the fault ratio.

4.3.3 Setting up Advisory Committee and Working Groups

TOT has been making consnderable efforts t0 prowdc bctter tclccommunlcanons services to the
customers smce its establishment in 1954. The present services offered by TOT in the Study -
Area, however, is sufficient neither in quantity nor quality.

The proposed 26 pr:ojec'ts'shou:ld be initiated as early as possible to upgrade the service quality.
The 1mplementat10n of the 26 projects requires the total efforts and coordination among the
- many departments. and divisions concerned in TOT, not only the Project Office . in the
Engmeermg Buréau, but also the Maintenance and Opel ation: Sccnons of the switching, the
transmission, and the outside plant, the Commercial Division in Operation Bureau; and each
local office to the Headquarters. '

itis h1ghly proposed and recommended for T O‘l to set up an adwsory commutee that one of

top executives chairs. The role of the committee is =~ - |

1)t coordinate and organize all the divisions and depattments concemed

2) tosei up the targets in detail and guide all the staff for one goal

3) 1o allocate thelr management resources,

4t monitor the progress,

5. to find out and solve problcms, obstacles, and bottlenccks for the scheduled project
- implementation, '

6) to avoid wasting valuable work loads funds, and tlme

) () achieve the targets as planned and _

- 8) to 1mprovc the service quahty and prowde the bctter quahty of telecommumcanons |

sorvzces ' '

,ln order ta i_mplcment the various proposed projects, several working groups are necessary o
be set up.  Each group is responsible for the project implementation under the authority of the
advisory committee.



4.4 .

Investment Cost

The costs of the projects are estimated as shown in Table 4.4.

Tablc 44 Estimated Costs of the Proposed Projects

{Cost Unit: Million Baht)

Main | Project Project Name Work Volume Cost
Target | Code :
1. Improvement of fault Ratio : _ S :
OSP-1 | Rearrangement of Disiribution Points Unit: DPs 8,250 12
OSP-2 | Replacement of Drop Wires with Cables Unit: Pair-Km 94,000 © 524
QSP-3 | Renewal of Drop Wires Unit: Drop Wire -200,000 121
OSP-4 | Replacement of Secondary Cables Unit: Pair-Km 231,000f . 2,006
OSP-5 | Replacement of Primary Cables Unit: Pairs 343,500 2,408
‘0O8P-6 { Checked and Consulting for Customer _ Unit: Subscriber 231,000 24
. Premises B ' '
QSP-7 | Replacement of Public Telephone Sets Unit: Set - 6,158 1 205
OSP-8 | Replacement of Protectors Uhit: Proteclor - 17,500 8
S&T-1 | Replacement of Line Protectors . Unit: Main Tel. Line { = 855,066 313
S&T-2 | Replacement of XB Switches with SPC Unit: Line Capzcity | 245250} 2,248
Switches _ ' L
S$&T-3 | Replacement of Circuits -1 Unit: MNo. of Circuil 3,154 53}
S&T-9 | Replacement of PCM Systems with FOTS | Unit: No. of DTI i,144 847
2. Improvement of CCR ' . .
S$&T-4 | Installation of Automatic Howling Tone Unil: Device 239§ 6
Service :
S&T-5 | Subscriber Line Accommodation Adjustment | _
S&T-6 | Introduction of Record Announcement - | Unit: Device ol 1
S&T-7 | Changing P.D. Timing o
S&T-8 | Improvement of Periodic Maintenance -
sslzg- Increasing Number of Circuits Unit: No. of Circuits | 3,295 56
OT-1 | Expansion of Subscriber Lines Unit; Main Tel. Line | 500,000 19,127
OT-2 - { Promotion of Multi-hunting-systém ' ' '
OT-3 | Promotion of Call-waiting Services
"OT-4 1 Dial Consulting Activities (User Campaign)
OT-5 - | Promotion of Automatic Answer Telephone
OT-6 | Promotion of Call Transfer Service
OT-7 *| Management on Operator s Answer Delay
Tirme S o .
OT-8 | Introduction of Informauon Semce for ‘Unit: Switch unit 1 70
Changed Number ' . o o I
Total ' 28,026

26 Projects




4.5  Other Measmes to Upgrade the Telecommunications Service Quality

The Study Team proposes the projects to upgrade the telecommunications services quality in
the previous section, There exist not only those proposed projects but also other measures
which are important to maintain and improve the network and faci}ities to provide better quality
of the telecommunications services. This section summarizes the other measures introduced
and explained in Chapter 2 and Chapter 3. Table 4.5 showé the framework of the additional
improvement measures.

1) The ;elecc}mmunications networks and facilities are the basis of the services. Only the
well maintained networks and facilities can provide the better quality of the services.
Therefore, the maintenance controt system is essential for the telecommunications
operating corporations to maintain their networks and: facilities in the operational
condition, ’ o

2) Traffic managcmeni is the basis of the business operation for the telecommunications
operating corporations, Traffic or calls or telecommunications in other words is the
service to be provided to the customers by the operating corporations. The smooth traffic )
flow in the network without any congestion is the ultimate goal to be achieved.

3)  The installation and construction method is one of the fundamental factors to build the
networks and facilities with good quality. Two items are recommended here in this part. -

4) Five measures in the outside plant field, three measures in the ransmission field, and
four measures in the operation and maintenance field are selected as other measures here.



Table 4.5 Recommended Main Improvement Measures

Reference

. Classification Improvement Measure Titles | o
1. Maintenance Establishment of Maintenance Control System (Improvement of the | 2.5.3
Management fault ratio)
Standard 1) Service Control
Dcfipiliqn of Maintcnance C'on.L'ro.l Vitluc} 9, 4_.2 2
2) Extraordinary Controt System 2421)
Definition of Maintenance Control Value
3)  Plant Contral
a Deteriorated Facility Control Systen
b) Peculiar Faalts on the plant Control
Traffic Management (Improvement of the CCR) 383 1)
1} Overall Management
2) Segmental Management
2. Installation & {Outside Plant) : S . _ S
&(}é‘:}ﬁ?“ion 1) 1mprovem_cm of the Repair Method for Drop Wires 2.2.:3' 3)
(inciudes 2) Improvement of the Drop Wire Insialiation Method 2233)
malnfenance repair
system)
3. Others (Qutside Plant)
1y Introduction of Water Penetration Monitoring System 2232
2) Improvement of the Closures: o 2232)
3} Improvement of the Quality of Drop Wires 2.2.3 3}
4}y Advertisement and Campaign to the Customers 12235 |
5) Check Customer Premises before Connection with TOT . _
Networks 2.2.35)
(Transmission) )
6 Introduction of Tools for Channel Assignment 2423)
7 Inirodaction of Computerized Leased Line Control System 2.4.2 5)
8) Introduction of Leased Ling Remote Testing System (LLTS) 2.4.2'5)
©&m '. | oy
9) Improvement of Centralized Mainienance Sysiem 252
10) Inroduction of Computerized Customer Record SySte’m 2.5.2
11) Establishment of Siock Management System .. 2.5.2:
252

12) Technical Skills Advancement
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CHAPTER 5 PROJECT EVALUATION

This chapter evaluates the Project from financial, social and economical, and technical
viewpoints and describes recommendations on the Project implementation.

5.1 Finéncial Evaluation

Introduction

The increase of the call completion ratio (CCR) means the increase of the complete calls that
brings the telephone company the increased telephone call revenue. The telephone call revenue

is expected to increase also when faults decrease and repairing periods become shorter. This
section estimates the effects of the Project on the call revenue and analyzes thc fea51b111ty of the
Pro;ect from the financial viewpoint,

The Project is classified into two groups of main activities. One is the activities to rcducc the
occurrences of faults and to make rcpalr periods shorter. The other is the activities to increase
the number of complcte calls,ie., to Improve the CCR. '

' At f’ﬁst; these effects on the call revenucs by fauh decrease and increased completed calls are
cstimatcd separately. After revenue estimation, the cost and the benefit of the Project are
analyzed from the viewpoint of the financial mtemal rate of return (FIRR)

Assumptions

- The financial evaluation of the Project in this section is based on the following assumptions at
first.

1)y The struét\ire of the:telephone network in the Study Area, i.e., the number of main
: telephone Tines and line capacity, and the network configuration is ¢considered as to be
unchanged for the Pro;ect penod because the Pro;ect focuses on the measures to improve
the present TOT telecommumcanons networks in the BMA and the Surroundmg Area

2) ‘. Two mllhon telcphone Imes wﬂl be mstalled in the next five ycars by the pnvate company

' ‘as another local network in the BMA, The ncw local network will gcncrate additional

' traffic in the emstmg TOT network. Howevcr the Study does not take the matters into

:consxdcranon ‘The surveys, observatlons and dnalyses are based on the present service

o quality of the existing TOT networks and- the nctwork rehabilitation projects focus on the
‘measures to improve the preseﬁt services quality. | | '
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After the estimation and analysis of the benefits and the costs for the network rehabilitation
projecté, the financial analysi's takes into account the effects of the network expansion plan,
i.e., the additional installation of thé subscriber telephone lines for present high B-sub busy
subscribers.

Conclusions

This section clarifies the following points as conclusions.

1) ' The proposed rehabilitation Project excluding the new ie_lephone line installation plan
costs 9,789 million Baht in total during the five years Project period.

2) | The implementation of the Projec't will decrease the number of faults, which recovcré the
lost call revenue of 24.08 million Baht and saves the repairing work load for 175.07
million Baht in total during the five years period.

3') The implementation of 'the Prdject will increase the number of .Cdmpléte _czﬂls, which
brings the call revenue increase of 8,152.62 million Baht in total during the five years

period.

4)  The IRR of the Project is estimated to be 22.61%. The IRR of the Project with 500,000
lines installation plan is estimated to be 11.28%.

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

5.1.1 Revenue Increase Effects by the Project to Decrease the Faults

The telephone user can not make originéting calls nor recei've incoming calls \;;rhile'their -
telephones are out of order. When the users find that their lines are out of order, they. may.
abandon the call attempts. If they find telephone faults frequently and it takes longer period to
get repairing service, telephone users can not rely on the t_e]ecommumcanons services; and this
can reduce the number of completed calls and the operating revenue. the smaller the mimbe’r of
completed calls and the less the call revenues be¢0mc. ' AR

It is expected that the PrOJect to upgrade the operatlonal avallabxhty of the telecommumcatlons
network contnbutes to decrease the lost call revenues, ie., mcrease the caIl revenues, Thls
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subsection estimates the call revenue increase effects by the Project to decrease the fauilts. The

following assumptions are employed in order to make the estimation procedure simple:

n

2)

telephone users do not make any call from other lines when their telephone lines are out

-of order,

telephone users do not make any call to the third parties when their calling parties’ lines
are out of order. ' '

The annual lost call revenues (ALCR) is expressed as follows:

1)

N _
- ALCR = Y (FRP x ACRd);

i=1
where | . o
FRP:  the required period (day) from the fault occurrence and repairing it per fault line,
ACRd: average call revenue per main telephone line per day, ' '
N: . the total number of faults occurred in the year.

The Estimation of the Decreased Fault's-iﬁ the BMA

“The annual number of faults in FY 1997 is expected to become reduced to the half of that

in FY 1992 by the Project: Under the assumption that the number of telephone lines are
same during the Project period, the number of faults is estimated.

 Tabie 5.1.1-1 indicates 1) the estimated number of the fault lines, 2) the average recovery
- days per fault line, and 3) the total number of fault days multiplied by fault lines in the

BMA.
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Table 5.1.1:1  Estimation of the Fault Pericd (day) in the BMA

RY 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997

I1§r01:»0smiRa_teﬂf th _ 1,00 | 094 090 | 077 | 066 | 058
aults o : S

1. Number of Paults : .

BMA Total 501,972] 517,040 517,040 4855571 466,184 | 398,375 ] 341,464] 301,506
1.1 Ordinary Tel. 384,500 399,348 | 399348 | 375,032| 360,068 ] 307,694 263,738] 232,875
1.2 PABX 43,239 43.459] 43.459] 40.813] 39,184 33.485| 28701 25343
1.3 Public 74,2331 74,2331 74,233] 69.713) 66.931] 57,196] ~49,025] 43,288

1-4(?£dzi)ﬂary+PABx 427,739 | 442,807 442,807 415,845} 399,252] 341,179 292,439 [ 258,218

2. Fault Recovery Days/Fault, line o o :
2.1 Within 1 day W% 9% 90% "90% 90% 90% 90% 9%

2.2 More¢ than 1 day - 10% 10% 10% 10% 10% 10% 10% 10%
2.3 Average Fault 1.1 O T I B S S | 211 1a 1.1} 11
Recovery Dayffalt |~ - N i
1.3. Total Fault Day « Line . A .
3.1 Public Telephone | g1 5| g1.656] 81.656| 76.684] 73.625| ‘62.916| s3.928] 47.617
3.2 Ordinary Tel. + 513 487,088 | 487,088] 457,429) 439,177] 375,297} 321,683 | 284,039
PABX (1+2) 470 : : ' ; 20T e

2)  The Estimation of the Decreased Faults in the Surrounding Area -

Table 5.1.1-2 indicates 1) the estimatéd ﬁumbcr 6f the 'fault's', 2)' the average récovery
days per fault, and 3) the total pumbcr of fault days multiplied by fault lines in the
Surrounding Area. -

Table 5.1.1-2  Estimation of the Fault Period (day) in the Surrounding Area

FY 1990 1991 1992 1993 1994 1995 1996 1997
prorased Rato of the 100 | 091 | o088 | 077 | 068 | o6l
1. Number of Faults _ - : S .

1.1 Ayutthaya 9,696 10,681] 10,681 9,760| ~ 9.387] 8225 7,260} 6,492
1.2 Nakhon Phatom §,135] 8,809 8,809| - 8,049 7,742|  6,783] 5,987 3,354
1.3 Samut Sakhon ' 5,529 5,863 5,863 5.357 5,153 45151 3,085 3,564
2. Fanlt Recovery Days/Fault, line | T o o . -,
2.1 Within 1 day TS| 1% 15% | 8% . 81%]|  84%]  81%|  90%
2.2 More than I day 25% 25%1% - 25%| 22% 19%] = . 16% 13%}  10%
2.3 Average Fault 125] 125 1as{ 122] 119 nis] 113 11
Day/fault : — :
3, Total Fault Day + Line _ o . M
3.1 -Ayutthaya 12,1200 13351 13,351 11,907 11,171 9,541 8,203 7,141
3.2 Nakhon Phatom 10,169 11,011 11,011 9,820 92137 7,868 6,766 5,890}
3.3 Samut Sakhon 6,911 7329 73291 .6,536 6,132 5,237 4,503 3,920
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3)  Average Call Revenues per Day
a)  TheBMA

The following average call revenues per day and line are applied for the estimation

in the BMA:
i}  the Subscriber Telephone (Prlvate + Government): ' 25.97 Baht per day,
i)  the Public Telephone (Local + Trunk). 83.60 Baht per day.

- Table 5. 1.1-3 shows the estimation procedure for the average call revenues per day
and line in the BMA.

Tabie 5.1.1-3  Average Call Revenues per Day for the BMA

o : . : FY 1990 Sowrce -
1. Local Calls/Main Tel. Line y S
1, Annual Local Calls/Main Tel, Station 2,406 Telephoné Statistical Report 1990
1.1 Subscribers (Private + Govermninent) 1,869 : ditio '
1.2 Public Telephone : 32,825 ditto
2. Annual Trunk Revenue/Main Tel. Slanon h e ' :
" 2.1 Subscribers (Private + Govemmem) 2.259.85 | Interim Report Annex 16-7
22Public - : 1 2,408.00 ditto '
3. Annual Call Revenus (Baht) per Public . - 30,513.00 - ditto
4.Daysper Year . . . e T 365 o
5. Average Call Charge per Day (Baht) for 2597
Subscribers (Local + Trunk) '
5.1. Local Call. 19.78
5.2 Trunk Call -~ 619
6. Average Call Chargc per Day (Baht) for Publac 83.60
Telcphone ] .

b) i'Thé'Su.rroﬁndi_ng' Area

For the Surroundmg Area, the local and trunk call revenues per main tclcphonc lme
are apphed for the esnmatson "The average revenues per day and line are as-
“follows: - . '

) Ayutthaya: D '41 29 Baht’

" i)  Nakhon Phatom:  38. 72 Baht
i) 'Samu't‘_Sa.l_(hc'm:} ©39.13 Baht.

“Table 5.1.1-4 indicates the call revenues ﬁer main telephbﬁe line"for' the
Surrounding Area of FY 1990 in detail.
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Table 5.1.1-4  Average Call Revenue per Main Telephone Line per Day and Year for the

Surrounding Arca
(Unit: Baht
| per Year (1900) | per Day
1. Ayutthaya
t1Local 7 3,880.86 10.63
1.2 Trunk 11,191.00 | 30.66
1.3 Local & Trunk 1507186 | 41,29
2, Nakhon Phatom . ' o
2.1 Local 4,628.10 12.68
2.2 Trunk 9,503.00 26.04
2.3 Local & Trunk 14,131.10 38.72
3. Samut Sakhon s
3.1 Local : 3,961.50 . 10.85
3.2 Trunk : 10,320.00 2827
3.3 Local & Trunk © 14,281.50 39.13

4)  Estimation Result of the Call Rcvenuesslncr’ease by the Project

Table 5.1.1-5 indicates the annual lost call revenues and the recovered lost revenues
estir_nated by the Study. 24.082 million Baht in total 5 year is the recovered or saved call
revenues loss, i.e., the estimated benefit of the Project to decrease the faults.

Table 5.1.1-5 Estimated Annual Call Revenue Loss by Faults and the Recovered Revenues by ﬂ.ie'. Prﬁjecl
. - | (Unit: Thousand Baht)

FY 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | - Total’
_ | - o3
I. Annual Lost Call Revenge :
1. BMA 19474 18289{ 17559 1500s| 12861 11,356{
1.1 Subscribers 12648 11,878 11404] 9745{ 8353] 7.376|
1.2 Public Telephonc 68261 6411 61551 5260} 4,508] 3981
2. Surrounding Area Toal|  1264]  1128] ioss|  eo3  m| . ew)
(2.142.242.3) R ] IR o
2.1 Ayutthaya 551 4921 - 461 394 339|295
2.2 Nakhon Phatom a6 sso]  ss7| sos| o 262 228
2.3 Samut Sakhon -~ agrl 2sel . 240] 0 208{ - 176 153
3, Total (142) | 20739 19416] 18617] 15908 13638) 12,032
Il. Recovered Lost Revenue 1323 - 2,122 4830 7,001 8,706 24,082
Estimation by Froject ' .




5)  Saved Cost by the Project

~The Project to decrease the faults saves not only the lost call revenues but also

mainté,riancc and repairing work load. Therefore, the manpower cost, the material cost,
" the costs of the vehicles for the repairing works can be saved. The Study takes the saved
“manpower cost of the repairing work into considerations.

Section 2.5 in Chapter 2 describes and estimates the required number of the staff for the

maintenance work. Table 5.1.1-6 shows the necéSSary number of the maintenance staff,

annual increase (decrease) number of staff, average annual wage per staff, and the saved

manpower cost by the Project. For the average annual wage per staff, 8% annual
- increase rate is applied for the estimation based on 110,000 Baht in FY 1990.

Table 5.1.1-6  Estimated Annuat Saved Manpower Costs by the Project

B. Costs Decrease Effects by 1992 | 1993 | 1094 | 1995 | 1096 | 1997 | Towl
Improving Faults o : _
1. Saved Manpower .
1.1 Necessary Number of Staff 2374 2202| 2217) 2136) - 2054) 1942
_ for Maintenance : : .
1 1.2 Annual Increase (Decreasc) Py R R . _
1.2 Aozl Tnctoase (Decr 0 I T S - 1m2f 432
1.3 Accumulated Increase of 2| is7] 23| a2 am
1.4 Average Accumulated Increase | 4t} -119.5] a97s|  2m| - 37
2. Average Annual Wage per 128304 | 138.568] 149,654 | 161,626| 174,556 188,521
Staff (Baht) F Note o o ]
3. Saved Manpower Cost (Staff 7 11 487
) 5.68| 17.88| 3192 4870] 7088 175.07

Note: - | ';I'he_ ﬁgﬁres in 1992 are estimated by the Study Team.

6) Bencﬁi_s of the Pr(_ijer’:t to Decrease the Faults

_ | Table -5..1.'1'-7 shows the benefits of the Project to decrease the number of faults.
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Table 5.1.1-7  Total Benefits 1o Decrease the Faults
_ : (Unit: Million Bahi)
Fiscal Year ’ 1993 1994 - 1995 1996 1997 Total

I Recovered Lost Call Revenues 1,32 21210 483 - 7,10 8711 24.08
1. Saved Manpower Cost ses]| - 17.88]  3192] ag70l - 7088] 17507
Sub Total Benefits . 7.00 “20.01]  C36.775F - 55.800 © 79.591 199,15

5.1.2 | Revenue Increase Effects by Increasing Completed Calls

Iinplementing the activities to improve the CCR brings the increase of corhplete calls, which
brings not only the customers satisfaction but also the call revenues increase for the TOT. This
subsection applies a model to estimate the number of complete calls with the improved CCRs
by the Project. Chapter 13 in the final report of the Master Plan introduces the model (13.3.6
Estimation of Additional Revenue p 13-34) to estimate the number of the total call attempts and
the cornp]eted calls. The study applies the same model to calcu]atc the number of call attempts
and that of the complete calls in the BMA by the Project. o

1)  Calling Behavior Model; Premise and Assumption

In the case that telephonc users try to make calls but the calls are incomplete at the first
callmg attempt, some users abandon the callings but others try to call again for the second.
time. When the second calling is incomplete again, some users abandon but others try to
call again for the third time. The telephone users may continug to dial more thdn 50 times'
until ma}\mg complete calls; however, the re-dial attempts tend to dccreasc accordmg o

the times of incomplete calls.

On the other hand, the completc. calls generate others’ calling attcmpts_.:‘ Afté_i' fécéiﬁin:g a
call from the first party, for example, the second party may call to tﬁe thud partics or call
back to the fist party. The first complete calls generate the second calling attcm:p't‘s', the
second complete calls generate the third calling attempts, and so forth like the chain
reaction. Hence, the increase of the complete calls for the first attémpt brings a series of
the increases of the calling attempts. ' |

Figure 5.1.2 illustrates the procedure of accumuiatihg conﬁpiéte and incomplete calls.
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Figure 5.1.2 :7 _C.all-.PrO(':edure of Complete Call and Incomplete Call

The accumulated complete calls at the first chdln (attempt) and the number of second
callmg attempis are expressed as follows:
| a) " 'Cbmplzelte 'Catls"a\t'tﬁe“;Fi_rst Chain: .~

[AstAS(LS)(1BYHAS[(1-5)(1:0)) 2+ AS{(1-s)(1-b)) 3 +:. +As ((1-5)(1-b) ) +...
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b)

Calling Attempts (offered calls) at the Second Chain:

c[As+As(l—s)(1—b)+As{(1-s)(1-b)}2+As{(1—3)(1ub)]3+...'+As{(1—s)(1~b)}i+...]

| where
- A:  The number of offered original calls,
¢ CCR, '

b:  Abandoned call ratio, o _

o Gcn'eratiiig next call ratio (Chain Reaction Effect Ratio, i.e., the ratio of the

"~ number of the second calling attempts to that of the accumulated complete
“calls at the first callin g attempts).

The study employs the following assumptions for the model.

a)

b)

c)

Abandoned Call Ratio: the First Assumption

The abandoned call ratio is 10% after the first call attemnpt, 20% after the second call
attempt, and continues to step up 10% each time to become 100% after the 10 times
attempts. This assumption means that no one try to re- -dial after the serigs of 10
times incomplete calls. ' '

Additional Call Generation Ratio: the Second Assumption

‘One complete call may generate other call a'ttempt_s to send the message to the third

parties or to confirm information like chain reaction. The model employs the
assumptlon that the 10% of the complﬁte calls generate other new calling attempts.

for the fen times chain reactions.

Adjustment of the CCR: the Third Assumption

i) The CCR is measured for the busy hour, usually durihg 9 o’clock and 11
o’clock in the morning for the working day. In order to estimate the annual
number of the complete and the incomplete calls in total, 115% is applied for
the ratio of the CCR of the busy hour to that of the all day as descrlbcd in the
'secnon 3.3.2 part 4) in this report

‘The CCR varies not only durmg 24 hours but also during. a week, a month'
and a year. However, the study dogs not take these traffic varlanons mto
consideration in order to make the estimation model slmple.



The number of P.S.Abandon is included in the category of the incomplete

~ calls measured in March 1992 and the target of the CCR to be achieved

through implementing the projects (see Table 3.9.1-1 in 3.9.1 of Chapter 3).
Most of the P.S.Abandons in the BMA are not occurred by the telephone
users’ calling attempts. Hence, P.S.Abandon is to be omitted from the
estimation procedure of the complete calls. Table 5.1.2-1 shows the CCRs
including P.S.Abandon and excluding one for both as of March 1992 and the

target in FY 1997,

Adjusted CCRs (%)

Table 5.1.2-1
toms CCR in TOT as of March 1992 Target in 1997
~ Including Excluding - Including - - Excluding
o "P.5. Abandon P.S.Abandon P.5.Abandon P.S.Abandon
Completed Call 23.5 32.1 55.0 - 65.5
P.S.Abandon 26.8 Excluded 16.0 Exchded
P.D.Abandon 7.7 105 5.0 . 6.0
Congestion 5.4 7.4 2.4 29
B-sub Busy 24.4 333 136 16,2
Ringing Abandon 5.8 7.9 35 42
Fault 5.2 71 2.5 3.0
Others 1.2 1.6 2.0 24
Total 100 1000 100.0 100.0
iify - The CCR in 1997 (75.30%) used for the estimation by the model is calculated

by multiplying the adjusted CCR in 1997 (65.48%) by the r:itio_ of the CCR of
the all day to that of the busy hour (115%). In order to estimate the annual
completed calls, the adjusted CCRs are set for each year by the straight-line

method. Table 5.1.2-2 shows the avcrage adjusted CCRs in the whole day

: excludmg P.S. Abandon for the Project plan period.

Table 5.1.2-2 Annual AQerage CCR in the Whole Day excluding P.S.Abandon

1993

1995

) FY 1992 1994 | 199 - 1997
Applied CCRs |~ 36.92% ] . 44.60% 52.27% 59.95% 67.62% 7530%
| of the CCR. 768%|  7.68% 768% |  7.68% 7.68%




d)}  The Number of Completed Calls at the Initial Year

In order to calculate the i_ncreased'.cmnpictéd calls for the 5 years, it is required to -
set the number of completed call _in:the initial year, i.e., in the year of 1992.
Because of the available data is as of the fiscal year of 1991, the following figures
are tentatively employed as those of FY 1992.

Fable 5.1.2-3 The Number of Local and Trank ‘Telephone Usage in the BMA

. FY 1991
Total Number of Calls 2,378,533,953
Local Service (Pulse Metered) B 2,298,152,633
Domestic & International Trunk Scrvice (Calls) 80,381,320}
Domestic Trink Service (calls) 79,488,957
International Service (calls)” 892,363

* The period of BY 1991 is from Oct. 1, 90 to Scp. 3{) ‘91.
TOT, Telephone Statistical Report 1991

Note:
Source:

2) The Calcula't.ion Procedure of the Increased Complete Calls

Table 5.1.2-4 shows the number of 1) offered calls (original call attempts), 2) offered
calls (re-try, i.e., re-dialed call attempts), 3) complete calls, 4) incomplete calls, 5) the
abandoned call ratio applied, 6) abandoned calls, and 7) intended re-try calls; for each re-
try time on the premise and assumption described in the previous part for the first
generated calls, i.e., the first attempted calls. ' |

The table indicates that the number of the total re-tried calls is bigger than that of th_e'
original call attempts under the CCR of 36.92%.

Table 5.1.2-4 Calculation Procedure of the Compiclc Cdiis (Thc F1r31 Effcci}

: LCR 36 92%) '
The 1st Effect :

Calling Trial Time| P 2 ‘10 }:Total Cumulanve.
1. Offered Calls (Original)} § 2,907,371,636% - . - | - f12907371.6361.2,901,371,636] ¢
2. Offered Calls (Re-try) o 1,650,588,754 | 16,6851 3,047,927,204'|1 3,047,927,204]
3. Complete Calls - 1,073,384,132| & 609,387,446 -6,1601 2,198,660,535 | 2,198,660,535|
4, Incomplete Calls - 1,833,987,504 |'1,041,201,307 10,525] 3,756,638,305] .3, 756 638 305 :
5. Abandoned Call Ratio _ 10% 20% 100% C - -
6. Abandoned Calls 183,398,750} ° 208,240,261 10,525 708,711,101 708 711, 101 :
7. Intended Re-iry Calls 1,650,588,754F 832,961,046} 0] 3,047,927,204 [ 3,047,927,204




Table 5.1.2-5 shows the calculation steps of the call chain reaction for the second, the
third, the cighth, and the tenth effects. '

Table §.1.2-5 Calculation Procedure of the Completé Calls (tilc 2nd, 3ed, 8th, and 10th Chain Effects)
S :  (CCR: 36.92%)

| The 2nd Effect _
Calling Trial Time : 1 2 10 Total Cumulative
1. Offered Calls (Original) | - 219,866,053 . 219,866,053 3,127,237,689
2. Offered Calls (Re-try) S _ 124,823,545 ©1,262) 230,495,379 3,278,422,583
3. Compiete Calls 81.173.925| 46,084,103 466] 166,270,734 | 2,364.931,069]
4, Incomplete Calls. - 138,692,828 78,739,443 ; 7961 284,090,6981 4,040,729,004 1 .
S. Abandoned Call Ratio oo 0%y 0%Y - 100% . : 0
6, Abandoned Calls 13,869,283 15,747,889 796} 153,595,320 762,306,421
7. httended Re-fry Calls 124,823,545 62,991,554 0} 2304953791 3,278,422,583
The 3rd Effect - . - - : R
Calling Trial Time Y 2 10 _ : Towl © Cumulative
1. Offered Calls (Original) 16,627.073 = : . 16,627,073 3,143,864,763
2, Offered Calls (Re-iry) Lo 1. 9439612 : ‘95 17,430,902 | 3,295,853,485 :
3. Complete Calls - 6,138,6161 - 3485048 . 35 12,574,0001 2,377,505,268
4. Incompléte Calls ‘10,488,458 5,954 5641 60 21,483,9751.4,062,212,979
5. Abandoned Call Ratio’ o 10% . 20% ©100% 3 o R
1'6. Abandoned Calls -~ [ 1,048,846 1,190,913 . - 4,053,074 766,359,495
7. Intended Re-try Calis 9,439,612 4,763,651 0 17,430,902 3,295,853,485
The 8th Effect: : _ . : . : : : i
Calling Trial Time - 1 2 . - 10 Total | Cumulative
1. Offered Calls (Criginal) o 41 _ 411 3,145,225,028
2. Offered Calis (Re-try) 23 0 431 '3,297,279,511}
13 Complete Calls 1§ - ' .15 9 ' 0 31} 2,378,533,950]
4. Incomplete Calls- S 26 15 0 53| 4,063,970,589
5. Abandoned Call Ratio: : 10% - 20% ' 100% ' o0l
16, Abandoned Calls 3 ' 3 -0 -101 766,691 078
7. Intended Re-try Calls ' 231 . 12 ' 0 431 3,207,279,511}
‘The 10th Effect- : : : :
Calling Trial Time 1 2 10 Total -
1. Offered Calls (Original) 0 ] — 0§ 3,145,225,031
2. Offered Calis (Re-try) |} 0 0 01 3,297.279,515
3. Complete Calls - ' o] 0 0 0] 2,378.533,953
4. Incomplete Galls- ~§ — - gl -0 0 01 '4.063,970,593
5. Abandoned Call Ratio 10% T 20% _ O 100% S
6. Abandoned Calls - ' 1 0 : D] D 766,691,078
7. Intended Re-try Calls = | - K 0 O 0] 3,297,279,515

The table indicates that the iumber of the accumulared original offored calls is estimated
10 be 3,145 million and that of the accumulated re-tried calls is estimated to be 3,297
million to have 2,378.5 miltion complete calls with the CCR of 36.92%. The number of
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‘complete calls is 2,378.5 million while that of the incomplete calls is cstimated as 4,064.0

million in the year.

3)  Results of the Estimation on the Completed Call Increase Effects:

Table 5.1.2-6 shows the estimations of the compleied calls with this simulation model.

Table 5.1.2-6 Est;mauon of the Increase Effects of the Compleled Ca!ls _
(st Million Calls)

1992 1993 1994 1995 1996 1997
N 0 1 2 3 4 5

1. Average CCR in the : N S :

Whole Day exclading 3692%| 4460%| S2.27%| 5995%| 61.62%|  75.30%

P.S.Abandon -
11 fnnual Increase of the 768%|  7.68%| 168%|  1.68%|  7.68%
2. Total Offered Calls 6.442.505] 5.841.033] 5314.976] 4,855.215] 4,453.173 4,101.046
2.1 Offered Calls (Original) . TS S o

Total Acoumuiated 3,145.225 3,167.853| 3,185.189| 3,198.424 _3,_208.50_4 3,216.171 |
2.2 Offered Calls (Re-iry) o - ' , : _ i d s '

Total Accamulaed 3.297.280| 2673.181| 2,120.787| 1656:791| 1,244.669| 884.876
3. Complete Calls 1 - ' N T R

ol Acoumulated 2378.534| 2,604811| 2.778.175} 2910523 3,011.323| 3,087.990
4, Incomplete Calls A1 S ~m et

Total Accumulated 4063971 | 3236222 2,536.802) 1,944,692} 14418491 1.013.056
5. Abandoned Calls o : R L

Total Accumulated 766.691| 563.041] 407015 287901] 197811 128180
6. Annual Increase of CCs 2262771 173363| 132349] 100800] 76667
7. Annual Average of CCs 2491673 | 2601.493] 2.844.349] 2.960.923| 3,049.657
8. Net Increase of CCs 0000] 113.139] 312959] 465.815] 582389 . 671.123

Table 5.1.2-6 indicaies the following points:

a)  when the CCR is 36.92 %, the number of re-iry calls are larger than that of the
original offered calls, _

b) . the number of rc-try calls are remarkably dccreasmg according to the lmprovement
of CCR, and _ y

¢} the number of incomplete calls are remarkably decreasing in aCco’rdan:ce with the

improvement of the CCR.
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4)  Estimation of the Increased Call Revennes . - .

a) A\iéfagc'Call Revenue per Call

The average call revenue per main telephone line in FY 1990 is to be applied for the
estimation of the increased call revenues by the projects to improve C'_'CR.' The
share of the number of the irunk calls on the total calls is 2.88%. The average call
revenuc per trunk call is 30.89 Baht for the private and the Government subscribers

in'the BMA for the fiscal year of 1990

Table 5.1.2-7  Trunk Call Revenue and the Number of Trunk Calls for the Private

and the Government Subscribers in the BMA for FY 1990

‘| Trunk Revenue (Baht) 1,865,756,1835
Trunk Calls 60,390,730
Trunk Revenue (Baht) /call ~30.89)

The average call_charge per call is estimated as 3.8 Baht per call as indicated in

Table 5.1.2-8. *

Table 5.12-8 The Average Call Charge per Call

Share of Calis | Average Call Call Charge

: - e Charge/Call (Baht)
L.Local Call - - 97.12% 3 2.91

.| 2. Trunk Call 2.88% 30.89 0.89
1 3. Local + Trunk Call 100.00% -3.80

by Call Revenue Increase Effects by the Project to Improve the CCR

Table 5.1.2-9 indicates the increased call revenues by the Project to improve the

CCR on the assumptions employed i'n the model.
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Table 5.1.2-9  The Increased Call Revenues by Improving CCR

Sub Total

Wilon e CO 1 113130|  312.959| 465815 582389 | 671123 | 2,145.425 | 709456
Increased Call b | _ B
Rovenuo Estimates | 4299271 1,189.244 | 1,770.097} 2213.080| 2550267 8,152.615| 2.695.934
(Million Bahg)

5.1.3 Project Costs

)

Rehabilitation Projects

Table 5.1.3-1 shows the summary of the P_mject costs during the 5 years from 1993 to
1997 excluding the costs for the new installation of main telephone lines. The following

rate is applied as exchange rate of the foreign portion.
Exchange rate: 1.0 Thai Baht = 5.5 Japanese Yen

The sub total Project costs amounts 8,899 million Baht in total for five years. 65% of the
Project costs are foreign portion and the rest is local portion. Classified by facility, the
30% share on the total cost is for the switching section, the 10% is for the transmission

section, and 60% is for the outside plant section.

The projects are classified by three priorities in Chapter 4. The sub total costs of the first
priority projects is 943 million Balit with 10.6% share on the total project costs, that of -
the second priority is 2,397 million Baht with 26.9% share, and the third is 5,560 million
Baht with 62.5% share. | | -

The 5% of the sub total costs is estimated as the contingency cost and the other 5% is

estimated as the various project implementation costs.

In total, 9,789 million Baht is estimated for the Project to rchew, rehabilitate and replace

the existing TOT network facilities in the study area.



Table 5.1.3-1 . Project Costs

(Unii; Total: Million Thai Baht, Foreign: Million Japancse Yen,  i.ocal: Million Thai Baht)
- Total 1 2 3 4 5
Fiscal Year 11999937; 1993 1094 1995 | 199 1997
Sumimary ‘
1, Classified by Facility . _
1.1 Switching Section 30%| 2,701 567. 554 618 510 451
1) Forcign MYen) | | 13597] 2842|2784l 3129] 2568} 2275
2)Local . (MB) 1 229 50 48 49 43] 38
1.2 Transmission Section 10% 893 175 186 187 ml 17
1) Foreign (M Yen) b 3,608 724 715 778 706] 0 715
2) Local (MB) _ 220 44 450 45 43 43
1.3 Outside Plant Section | 60%| 5,305 83 134 1720 1714] 1654
1) Foreign (M Yen) 14,6791 278 637 4,706 4,693] 4,366
2) Local (MB) 2,636 32 19 865 860 861 |
2. Classified by Expenditure ' _
2.1 Investment (MB) | 95%| 84381 767 - 812] - 2411} 2279] 2,168
1) Foreign © © (M Yen) 30257{ 3.558| - 3902] 8254 75621 6981
2Local - - (MB) S0 2936l 1200 o ro2] 0 om 904 899
2.2 Operation & Cosm|oae1] - s8] 63 14] - 16 11
Maintenance M B) ] 3 : : '
1) Foreign (M Yen) _ 1,718 . 286 294 359 403 375
12) Locat (MB) . 149 6 ol 48] @ 43
3, Priority Order ' _ '
3.1 The First 10.6% 0431 34 ol 33l 27 213|.
3.2 The Second 269%| 2,397 100 107 769 73 708
33 The Third 625%) 55601 691 658! 14431 14091 1358
14. Sub Total Costs 100%|  8899| . 825 8IS 2525|2395 22719
|1y Foreign M Yen) | 653%| 31975 38441 - 4,196 8,613 7966 7356
2) Local - (MB) | 347%| - 3085 126 112 959 947 942
S.Contingency Cost | S%)| 445} 41 44 126 - 120 114
6. Implementation Cost 5% 4458 4l 44 126 120 114
| 7. Grand Total Costs 100%] 9,789 908 962] 27781 2634 2507
(4+45+6) ' S _
1) Foreign ~ (MYen) | 65%{ 35172 42200 4615] 941} 8763| 8091
2) Local MB) | 35%[ 3394 139 23] - 10550 1041 1,036
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2)

Installation Cost of the Main Telephone Lines

The costs listed in Table 5.1.3-1 shows the Project costs excluding the installation costs
for the additional main telephone lines, which are necessary to ease the traftic congestion
for the high B-sub busy subscribers.

The amount of the necessary main telephone lines, which are required for a hlgh B sub
busy subscriber, should be calculated by measuring the in-coming and out-going traffic
of each subscriber. Therefore, it is impossible at this moment for the Study. Team to
estimate exactly how. many main. telephone lines can case the traffic congesnon for the
high B- sub busy subscribers in total.

However, the additional main telephone lines are indispensable for those high B-sub
busy subscribers who already use the hunting systern but have frequent line-busy to
improve their CCR, ’ '

- The Study Team employs the following assumption:

a)  The number of wamng applicants in the BMA is 1,038, 886 at February 1992.

b | The half of the present waiting apphcants are the existing subscribers who need

additional main telephone lines to ease their traffic congestion.
¢) Hence, the required number of main telephone lines for the high B-sub _busy
subscribers is approximately 500,000, '

The tentative installation plan for the total 500,000 lines is set-as foltows:

Table 5.1.3-2 Tentnlive Installation Plan of the Main Telephone Line

_ (Unit: Linés)
FY The Number of New Main Telcphone Line Instailed
1993 0 :
1994 _ 0
1995 200,000 -
1996 ' 200,000
1997 : 100,000
Total 500,000

The investment cost for the main telephone lmes is est:mated in the long term pIan The
total investment costs meludmg the management and installation costs. (20% of the
investment cost) and exciudmg the termmai cost of the public telephone for 2,510, 000"
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main telephone lines in the Study area for the Phase-1 (1993-1997) is estimated as
79,962 [(68,681 - 2,046) x 1.2) million Baht. Hence, the average investment cost per
main teléphone line is calculated as 38,253 Baht (sce Vol. 1 page 16-21).

Table 5.1.3-3 Tentative Investment Costs for the Installation of the Main Telephone Line

FY Annual Installation A"““&H};"g“&‘;ﬂ; Cost
1995 200,000 : 7,650.65
1996 ' 200,000 7,650.65
1997 100,000 3,825.33

5.1.4 Coét and Benefit Analysis of the Project

The main purpose of the financial analysis is to estimate the effects of the Project on the
financial position in the future with and without the Project and analyze the feasibility of the
Project from the financial point of view. ' '

1)  Rehabilitadon Project

Table 5.1.4-1 shows the,lcosts and the benefits of the Project only for the renewal and the
rehabilitation projects, i.¢., excluding the installation of new main telephone line, in terms
_ of annnal cash-flows. The internal rate of return on the Project is estimated as 22.61%.

Tab!e 5..1.4'-1. Cost and Benefit of the Project excluding the New Main Telephone Line Installation
' - (Unit: Mitlion Baht)

Term | - BY Project Cost - ‘Projeci Benefit - Net Balance
I bV Tol |l CCR | Faull | Toml | ‘ .
1 ] 1993 ) - 907.56]  420.93] . 7000 436.93) - -470.63
2 L1994} o 96234] 1,18924]0 2001} - 1.20925] 246.91
3 | 1995 | ammrma|o v700f 0 36751 1.806.85| -970.88
4 | 1996 | - 263442 221308 5580 2.268.88 " .365.54
51 1997 2,506.93| . 2,550.27 79.50}  2,629.86 12292
6 11998 1 192871 269593 . 7959 277552 846 81
7§ 1999 | 192871 2695931  79.59] 277552] 84681
8 12000 | . 192871 2695931 7959} 277552 ' 846.81
9 Fooo1 ) 192871 2695931 - 79.991 " 277552 846.81
1012002 ] 19m71) 269593 - 7959] 27975.52F 0 84681
FIRR . e 22.61%
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b)

The assumptions employed in this analysis are as follows:

) The Project life is tentatively set to be the 10 years from FY 1993 to FY 2002
though the facilities which will be replaced in this Project have various

durable years from 10 year to 30 year.

i)  The Project benefits from FY 1993 to FY 1997 are the estimation results in
the previous part. The benefits from FY 1998 are set to be flat.

i) The direct costs to implement the Project are taken into consideration. Tax on
the increased revenues and any financial cost are not taken into account. The
Costs of the Project from FY 1993 to FY 1997 are scheduled according to the
Project implementation plan. On the other hand, the costs trom EY 1998 to
FY 2002 are set tentatively on the assumption that the average annual cost of

 the total Project is required from FY 1998 10 maintain the ielecommunications
facility on the same quality level.

The financial analysis of the rehabilitation Project clarifies the following points:

i)  If the CCR in the busy hour improves from 23.5% to 55.0% , the number of
completed calls increases from 2,378.5 million to 3,088.0 miilion, which is |
‘approximately 30.0% up. On the other hand, the number of total offered calls
becomes reduced from 6,442.5 million to 4,101.0 million, which is
approximately 36.0% down. As the result, the network cfflclency becomes

1mproved

i) The Project benefit in FY 1997 is estimated to be 2;629.86 million Baht.
- Total revenue including subscriptign fee, local call charge, and the trunk call
charge in the BMA as of FY 1991 is 9,423.05 million Baht (_'Sourcé: TOT,
Telephone Statistics 1991 (Bilting Datal). The revenue increase rate of the
Project becomes 27.9%. ' | '

ifiy Improving the call completion xatio (CCR) Lontrlbutes largcly to- the Pro;ect
benefit. However, it should be noted that the rehabxhtatlon of the: nctwork o
decrease the fauits is aiso mdwpensable not only to save thc mamtenance COSts
but also to increase the CCR. ) o



iv) - The call revenue increase effects by the Project are estimated using the model
‘based on the assumptions and conditions with the limited number of
variables. Therefore, the model has to be elaborated in order to be applied in
the more microscopic level. However, it is sufficient to be applied for this
macroscopic level of the BMA that has more than one miilion main telephone
lines in total.

2).  Rehabilitation Project and the New Installation of the Main Telephone Line

Table 5.1.4-_2 shows the costs and benefits of the Project with the installation of the

500,000 new main telephone lines. The internal rate of return on the Project is estimated

“as 11.28%. | | |

Table 5.1.4-2  Cost and Benefit of the Project including the Tnstallation of the Main Telephone Line

' ' (Unit: Million Baht
Project Costs Project Benefits Net Balance

FY Rchal.)ili_; ' .Irl:;‘:;l Tolal _.R'chal:-)ili'. ii‘;’;, ' Tolal Annaal Accumu.
1] 1993 908y 908 437 437{ . 4N -471
2§ 1994 962y . 0p. 962 1,209 0f . 1209 = 247 -224
3{1995| 2,778 7651 10428| 1,807 18031 3,609 -6819 -7,043
411996 | 2634] - 7651] 10285] 2269 2874 5142]  -5143]  -12,185
slwer)  2507| 3825] 6332|2630 3047  se77|  6s5| 12841
6| 1998 19200 ol 19290 2776 2680  s5456] 3527 9314
711999 1,929 . 0 19291 2,776| . 2,680 5,456 3,527  -5,787
gtao00. 192 ol 12l 27716 2680 sasel 35271 2260
932001 1,929 0 1,929 2,776 2,680 5456 3,527 1,267
10] 2002 1,929]  -5355] 3427 2,776 1,180 3,956 7,382 8,649
Total | - g0l j9427] 28016  8352]  7723|  16075] -12.841
(Syearsy |~ U T . .
Total | jo433] 137710 3300a| 22229 19623 41852 8649
(10 years} T g S B
" FIRR . o 11.28%

&) - The assumptions emp'lt_iy'ed in this analysis are as follows:

LRy .."I_‘he Project life is _tén_taﬁvély set to be the 10 years from FY- 1993 to FY 2002.
- When the facilitiés have remaining useful life time at the end of the Project



b

ii)

i)

life, non-used value is recovered. The life time of _the facilities for new
installation ts set as 10 yecar though they include switches, cables,
transmission, etc. whose life times are longer than 10 years.

The direct costs to implement the Project are taken into consideration, The
installation of the additional 500,000 main telephone lines increases the
operation and maintenance cosits of TOT; however, this cost increase effect is
not taken into consideration. Any taxation and financial costs are not taken
into consideration at this stage. '

The benefit of the new installation is composed of the installation fee, monthly
rate, and local call and trunk call revenues. The average local and truhk call
revenues per line estimated in the long-term plan are also applied in these
revenues estimation. The deposit is also included but the total depos_its are to
be returned at the end of the Project life.

The financial analysm of the rehabihtatlon Project w1th the mstallatlon of the main

telephone line clarifies the followmg points:

1)

iii)

iv)

'Ihe_rehabilitation Project brings the revenues increase to the TOT and the IRR
is positive. ' '

The total investment cost increases approximately 1,900 million Baht during
the initial three year (1995-1997) for the 500,000 lines’ 'installation. On the
other hand, this brings the revenuc increases approximaiely as same amount
as the investment COSIS dun’ng 8 years from FY 1995 0 FY 2002.

The benefits for the rehabilitation project is 22,229 million Baht while those
of the new installation is 19,623 million Baht in total. Comparmg the totai
Project benefits, there is no significant difference between the rehabilitation
project and the 500,000 lines’ new installation plan. '

Comparing the total Project costs, the costs of the rehabilitation Project is

bigger than those of the new installation plan in the'totai 10 years. ‘However,
c_ompa_riﬁg the total costs in the initial five years, the costs of the rehabilitation
Project is approximately half of the ncw'..installation plan. Therefore, tl_ic

rehabilitation Project is more effective in terms of cost performance in the

short-period.
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3.1, 5 Fmancmg Availability

The cost and benef:t analysxs of the PrOJect indicates that the Pro_lect generates the revenues
increase and the IRR is positive in the both cases of the rchabilitation Project only and the
rehabilitation Project with the 500, 000 lines mstallanon plan. The i issues to be mvestlgated in
the next is how to finance the Project to implement.

Table 5.1.5 shows the financing stimulation to implement the Project. TOT’s own funds are
provided to make the annual cash balances positive. The total required amount of the own fund
is 12,900 million Baht for the initial five years period. The cash balance from FY 1998
becomes positive with cash generation by the Project itself. The required amount of the funds
for the first year is 500 m;lhon Baht. That of the third year is 6,700 million Baht, and the forth -
year is 5,000 million Baht.

Table 5.1.5 Fmancmg Assumpnon for the Pro;ect wuh 500 00{) Lmes Installauon
| (Unit: Million Baht)

Fy CashBalance |  Own Fund i’rejeet Cash.Ba!ance '
: at Beginning Operation at Ending
1993 | - 0 500 471 o99¢ |
1994 | 29 0 247 276
1995 276 6,700 -6,819 157
1996 157 5,000 -5,143 15
1997 ' 15 | 700 655 | 59
1998 59 a7 | 3,586
1999 . 3,586 : 3,527 7,113
2000 7.113 | S 3,527 10,640
2001 10,640 3527 [ 14,167
2002 14,167 7382 21,549
Total ' 12,900 8,649

~‘Annual budget of TOT for the project investments was 8,042 million Baht and 9,802 miltion
- Baht in FY 1989 and FY 1990 respectively. Thesc budgets were ailocat'ed‘to"ex_pand the
: _telecommunicéfioné network to install_main telephone lines. The private 'cejmpany named
“Telecom ASIA™ will invest to construct the local network and to install 2 million telephone
 lines in the BMA, TOT, on the other hand, will ot need to inveSt_fm_': the expansion and
- installation projects except for the rural telephone project, the network rehabilitation praojects,
and so forth. | '

5-23



Therefore, TOT can allacate the sufficient budget for the lbhdblht'lh()n Pro;ects on its cxxstmg
network, If the TOT's total budgets for the project investments duung the next five years can
be estimated as 50,000 mllhon Baht (10,000 Million Baht X5 years), the emmated 12, 900
million Baht of its own fund in total accounts for only 25.8% of the total budgets est:manon

Hence, the rehabilitation Project is feasible from the financial viewpoint.

5.1.6 Conclusion of the Financial Evaluation

'This section clarifies the following points.

D

2)

3)

4)

5)

The total cost of the proposed rehabilitation Project cxclu':ding the new telephone lines
installation plan is 9,789 million Baht for the five years period.

The implcméntation of the Project will decrease the number of faults, which Tecovers the
lost call revenués'fpr 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 8,152.62 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 rchabﬂltatlon Project can be financed and camed out wnhm the TOT’s own funds

and the internal cash generations.



5.2

. Social and Economical Evaluation

Th_g Present Issues

The implementation of ‘the proposed Project can solve the present issues on the

_ telecommunications services quality in the BMA. The problems at present ate described as

follows:

1)  From the Users Viewpoint

a)

b)

<)

>

Telephone subscribeis find sometimes that their telephones are out of order and try
to call the TOT service claim center (“17” Center). However, their lines are always
busy. Even after they succeed to claim their faults and ask TOT to repair, they
sometimes have to wait more than one week for TOT 1o dispatch repairing teams.
Some subscribers can not wait for so long that they try to repair their fault lines by
themselves, which may cause another faults later.

Even if the users succeed to have repairing teams from TOT, the users are told that
the causes of the faults are in their terminal systems or in-house wiring so that TOT

' staff can not do anything, TOT repairing teams go back without doing anything

and the faulty telephones remain. The users still can not make any call before
somebody fixes their telephone sets and/or in-house wiring:

Some telephone users use their tcleph()ncs 50 often that they find it is difficult not
only for their customers but alse for themselves to make out- going calls from their

offices and 10 make in-coming calls from outside. ‘Therefore, they want to install
' additional telephone lines but they have to wait for appr0x1matcly 4or5 years fora

new tclephone hne in the BMA at present

-Some telcphone users may continue to call changed telcphonc numbers because
. they are not informed néw ‘telephone numbeérs, Before they become aware that the
 Tines are not used or the telephone numbers are changed, they may iry to ¢all many

times to hear only the 'ringing—toné but they never hear any voice or reply signal.

In order to kitow ‘the new {e]ephdne"'nu'mber's or confirm the correct telephone
ﬂumbers the ¢ustomers’ try to call the TOT CDAS Center for telcphone directory
services (*13” service) but they find again that the lines aré always busy and it is
difficult to get thc correct telephone numbers.
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In the area of heavy telephone traffic congestion, particularly in the Surawong
Exchange area, the users often can not hear the dial-tone or they can hear the busy-
tone in the morning busy hours. Secretaries and clerks ordinary continue to re-dial

for about 15 minutes or even an hour to make one telephone call in the mox_'mng

This also makes the traffic congestion worse. The users have to ‘wait until the
afternoon or they have to send some messengers riding motorbikes that may cause

traffic congestion in the streets and air potlution in the BMA.

The PABX users have more than one main ielephone line but huating systems are

* not widely used arhong them. Because there are misunderstandings among TOT
- staff that only the PABX subscribers can use the hunting system ‘and only 5% of -

the sthchmg capacity could use the system, many subscribers are usmg their multi-
lines without the hunting system. ' :

2)  From the Economic and Social Viewpoints

- a)

b)

Recause the telecommunications service quality in the BMA is in a poor level, the
telephone Iiet_work is not reliable to send a vast amount of information such as
transferring data files among computer systemns. It is better to use fast delivery
services instead of telecommunications. However, delivery services require the
longer time to send information, increases traffic congestion on the road network,
and wastes the valuable natural resources and time.

The domestic communications as well as the international communications are one
of the most essential business tools for the companies whose activities and markets

-are spread worldwide. Without reliable, speedy, easy-to-use, many, and

economical telecommunications services, present business activities can not
function in this information oriented world. '

The telecommunications service guality differs so wide among the develf:)ping
countries and cities. The cities and states that can provide sufflclent many,

reliable, speedy, and econormcal tclecommumcanons services can bccome.

telecommunications hubs or information centers in this region. If Bangkok can not .
prowde these services, multmatxonal business firms will not shlft thelr operauons to
Bangkok and domestic large corporanons may shift some parts of their
Headquarters functions from Bangkok 10 other cities.. ' '
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3) From the Viewpoints of TOT

a)

b)

c)

d)

e)

Subscribgrs telnniiial.set_s, systems, and the in-house wiring are not the possessions
of TOT. TOT is not in éhargc of maintenance on subscribers’ facilities; therefore,
when the repairing staff find some faults in customers’ télephonc sets and in-house
wiring, the staff can not do any repair work for customers and must go back to
rci)aj_r Qt_her faults. Subscribers’ terminals and in-house wiring cause large portion
of faults claimed by subscribers. Their faults waste a large amount of the work.
load of the repairing teams. ' '

Old and small bhﬂdings are being demolished and many new high rise buildings are
now under construction in the BMA. Roads are also under construction in many
places. Drop-wires and subscriber cables which hang on electric poles are often
gotten detached from them and left alone without any temporary measure.

Heavy stormis often blow out cables and wires. Trees along sidewalks sometimes
damage cables. Small insects cause damages in cables. All the influences of social
and namral environments are severe for the outside plant of the telecommunications
networks in the BMA. :

Most of telephone users do not wait for even three minutes before they re-dial when
they get busy signals. If they. can wait for three minutes ‘to re-dial after
encountcnng B-sub busy condltlons, the possxbﬂny of call completion becomes
much higher. Because users often and quickly make re-dials, the network
congestion becomes worse.

Because of frequent faults and the low CCR, the lost telephone call revenue is so
large and the investment and maintenance costs to maintain the networks in the

- operational condition become higher.

- Co nciugiong'

It is posmblc and expectcd for 'IOT to solve all the dbove mentioned issues by 1mp1ement1ng
the proposed rehabilitation, replaccment, renewal Projects. 'As the tesults of the Project

implementation, the following effects will be expected to the users, the society, and the

telecommunications sector. Figure 5.2 ilhr_stratcs how they will be benefited by the Prdjcct.
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For the Society For the Telecommunication Sector
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Figure 5.2 Effects of the Project

To the Lsers

As the results of the Project, users can ¢xpect:

faster and easier access,
more reliable services,
Mmore Tesponsive services,

more service varieties,



2

= more user friendly services.

Together with the network expansion and modernization, improvement and innovation in
the operation and maintenance system can provide the customers with the fullest possible
benefits of the services that TOT can offer. Business and residential users can enjoy not
only better basic telecommunications services but also will be benefited from new
infe.llig:ent services in operating business more strategically and captivating more
intellectual life style.

. To the Society

The economic growth in Thailand has been remarkable in recent years. People in
Thailand expect to continue this economic growth well into the next decade. As a major
infrastructure to support socioeconomic activities of people in Thailand, upgrading the
telecommunications service quality is indispensable together with the expansion of the
telecommumcanons network. The society will develop not only a sound piatform of the.
basic infrastructure for national development and integration but also strategic
infrastructure around which a new information intensive society can evolve,

To the Tcleconlmunications Sec,t_or

It can be- expected that modermzatmn and expansion of the network (hardware
1mpr0vcment) coupled with operation and maintenance system changes (software
improvement) will create an environment for dynamic and innovative business operations

for TOT,

TOT can demonstrate not only how responsive and reliable it can be as the national basic

_ tclecommumcanons service carrier but also how innovative it can be in providing services

to suppmt strateglc operatlons of business users and enrich the quahty of life of the

' resuientlal users. By meeting the needs of the customers and better serving the society,

TOT can enhance its external business opportunities and enrich its internal corporate

culture and strcngth. _

Not only 'I OT but also the telecommumcatlons mduqn’y as a whole may be forced into the

,sxtuatlon in which the characterlsucs of thc telecommumcauons business must be
‘reviewed and redefined. The telecommunications business is no longer confined to the

traditional voice messages transmitting service business but extends well beyond to

information carrier service business. Many people expect further the telecommaunications
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business in the information society is expected to play a role of communications system
integrators and coordination supporters on strategic alliances.

5.3  Technical Evaluation

There is no technical pmblem in 1mplement1ng the Pr()]ect to 1mprow: the call completion ratio
and facility fault ratio. Since there are, however, relatlvely many exchange offices that do not
have encugh floor space for installing the SPC switches in replacing the XB switches,
technical know-hows and carcful planning are necessary for disconnecting and rcconnectmg |
lines and making an efficient use of the limited floor space. In rehabilitating the outside plant,
techmcal know-hows are also needed particularly for cable replacement,

5.4  Recommendations
5.4.1 Adjustment of the Project

The proposed projects were formulated by examining several sample offices and maintenance
areas because of the limited study period. When the projects are executed in the Study Area,
therefore, some paris may be modified in accordance with the environment of the areas and a
further study may be required by TOT itself by the reasons mentioned above. The Study
Team, however, believes that these.pr_ojécts can be effectively carried out 10 upgrade the

telecommunications service quality of TOT.

5.4.2 Coordination with the Seventh ESDP Expansion Project of TOT

The proposed projects are basically formulated for the existing telecommunications network
facilities of TOT; however, another two million telephone lines constructed and operatﬁd by the
private firm will be connected to the TOT networks by the end of 'I996_. Therefore, change of
the TOT network condit_ioﬁ must be taken into c.on'sideration for implcjneming some pfojccts.

For example, the traffic condition in the TOT networks will be affected by the connection of the
new telecommunications network. More subscrlber lines and trunk cu'cmts wﬂl be reqmred to

improve. thc call completion ratio at that time.



5.4.3 Manpower and Procurement

To carry-out the proposed projects, a huge size of manpower for design and construction will
be required during the projects implementation period. In outside plant section particularly,
~ TOT is required to provide hecessaxy manpower for the designing and construction work. The
Study Team recommends that several projects should be carried out by the TOT employees
themselves from planning and designing to implementation of the projects. To experience _
implementation of the projects is a good chance for the TOT employees to improve their skills
and techniques. ' |

Implementation of the proposed projects requires vast volume of equipment and materials such
as cables and switches. Since the seventh ESDP expansion project of TOT has been carried by
the private firm and its expansion volume amounts 3 million telephone lines, shortage of
construction work is foreseeable. It is, therefore, urgent for TOT to secure the hecessary
procurement and start the projects implementation.

5.5 Conclusion

The proposed projects are effective and essential to upgrade the telecommunications services
quality. They therefore should be implemented immediately by TOT. The effects of the
proposed projects'arc summarized as follows:

1) Financial Yiewpoinis

a)  Considerable project benefit

- Project Cost (5 year period): 28,916 million Baht
- Praject Benefit (5 year period): 16,073 million Baht
- FIRR (10 year period): 11.27%

b)  Manpower saving effect in the maintenance work (5 year period):
-. 432 persons (175 million Baht)

2)  Social and Economic Viewpoints
a)  To the users

- Enjoying every telecommunications service when necessary.
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by  To the society

= Supporting socioeconomic activities,

¢) To the telecommunications sector

- Creating an environment for dynamic and innovative business operation.
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MINUTES OF THE MEETINGS
ON
| INCEPTION REPORT
FOR
A STUDY
oY
REGIONAL DEVELOPMENT PLAN
| FOR |
TELECOMMUNICATIONS METHORK
N
THE BANGKOK METROPOLITAN AREA
ow o
THE KINGDOM OF THAILAND

The meetings wers held on 19th and 22nd of July 1991 betwzen Televhons
Organization of Thailand (hersinafter referred to as “TOT”) and the
Jica ctuu; Team_(he einafter referred to as “the Team”) on the
=ncent10n Repor (nﬂrelnafter referred to as “the R“DOI» ) for a Study

on Rpalonai Deve‘onment Plan for Telecommunacatlons Network in the

B
o

engko* Herro pclltaq Are in the Klngﬂﬂm of Thaziland (hersinzs

G

referced tc as “the Study”). The attendants of the mes tings are shown

in Annex~i,
1. The Team ex plalned the Repor» and TOT acuepted tHe Reoort
2. ihrouan fhe me 1ngs the fol?0w1nc items have been agreed on

'bgc. aan the both swdns

(1) TOT pzoooseu to prov1de the Team with counterpart groups for each

seCtion and the Team acceotna it
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TOT explained that countsrparts would be selected from Corporate
Planning Office, Operation Department, Enginesring Department,

Buman Resources Devartment, and Financial Department.

For the purpose of mutual cooPeration between TOT and the Team,
and smooth éxecutibn_qf_the Study, TOT counterpart groups and the
Team members will have group mestings reqularly once a week. All.
the counterpart members will have progress meetings regularly

once a month.

In the process of the Study, the Team will work in close
cooperation with TOT counterparts and will make efforts to
transfer technology through the mestings and discussions of the

Study and the counterpart on-the-job-training in Japan.

TOT requested the Team to consider new technclogies such as
Subsoriber Optical Fiber Network,'As?nchronous Transfer Mods
(ATH), Synchronous Digital Hierarchy (SDH), to make the long-tern
vlan and the Team accepted it. ' o ' -
The Team rsquested TOT to'pro§ide ngéessgry'dﬁﬁa and information
in particular regarding ché Tth EDP proﬁécﬁ.“ TOT tries to - '
collect necessary data éndliﬁformation concerned the Study for

the Team from the other organizations concerted.

It was confirmed that JICA would accept one (1) counterpart for
on-the~job-training in Japan in the Japvanese iiscal year 1991 and
that TOT would make necessary procedure. TOT wished to send more
caunﬁerparts for on-the-job-training to Jdpah'in the next
Japanese fiscal year 1992. The Team promised to convev the wish

to the Japanese organizations concerned.
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Bangkok, July 22nd, 1991
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Mr. Sanan PHIROMSWAD

Dlrector of

LornOLatn P1ann1ng OfL1CG

Telephone Organization of Thailand
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Mr., Satoshi AKATYE

Leader of the JICA Study Team
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Mr. Osamu EQYﬁMA'

Chairman of’

i
Japaness Advisory Committee
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Mr. Sanan PHIROHSWAD

Mr . Deachaz MONGHOLRAT

Mr. Chakree SUBPRAWONG

Mr. Sawat CHAITEN

Mr. Amnuay THONGDEETARE

Ms. Vilaiporn BOONYASURAXUL

iiss Yupa LEEWONGCHAROEN

Mr. Seree CHINTARATANA

=
k4

Suwat.NA?éPUNCHAI

¥Ms. Jintana PRASERTSOHM
Capt. Akom KRACHANGHOL
Mr. Xamron TEINTHONGDEE

Mr. Pichet LEEPITAKWATANA

July 19th, 1551

Dirsctor of Corporate Planning

Sector, Corporate Planning O

Counterpart Team leader,

Corporate Planning Office

Corporate Planning Office
ditto
ditto

ditto

Switching System,
Corporate Plamning Office

ditto
Corporate Planning Office
ditto '
Outside Plant and O,
Corporate Planning Office
ditto

Demand Forecast,

Corporate Planning office.

' Head of Corporate Plamning Process

ITiCe

‘Development Planning and Econcmy,



15. Mr. Suwit TREJAREONWIWAT

16, Mise Chothip SUTHONTHUNYAXORN
i7. Miss Somsri NGOWROONGRUENG
18, Miss

s Chanida SUKHAVIRAJ

19. Miss. Chadaporn KUNUDOM

20. Ms. Valaikul SATTHARPHORN

21. Kiss Ratree HALAISIRIRAT
22. Ms. Kanungnid PRATTANASEREEWONG

ICA Exverts

23, .Mr. Toshihiro HIGUCHI

. Masaaki KOTA

Sunao NANGU

Study Team

256, Mr.
z7.  HMr.
25. Mr.
29. Mr.

‘Satoshi AKATKE
 Katéumi.HURAKAHI 
Hiroshi NAKAI
Hiroyuki KANO

o

" Japanesa Advisorv Commjittee

30. HMr: Osamu KOYANA
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New Services,
Corporate Planning office

ditto

Marketing Research,
Corporate Planning office
Financizl and Ecounomic Analyses,
Corporate Planning oifice

ditto

Human Resources,
Corporate Planning office
ditto
ditto

Engineering Departmsnt
Telecomminication Network
Department

Subscriber Services Department

Leader of JICA Study Team (NTTI)
Member (NIT1)
- ditta
‘ditto

Chairman (MPT)



. Kiyoshi' KONO " Member (MPT)

. Noriki ASAHT JICA Head Office
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Mr. Deacha_MONGKOLRAT
HMr. Chakree SﬁBPRAWGNG
Hr.:Sawaé CHATYEN

Mr. Seree CHINTARAT&NA:
Ms. Jintana PRASERTSOM
Mr. Yamron TEINTHONGDEE
Hiss Atchads RUAMMAHASAP
" Suwit TREJAREONWI%AT'

Miss Somsri HGOWRGGNGRUTHG

A-1-7

July 23nd, 1991

Director of Corporats Planning

Office

"Head of Coporate Planning Process

Sector, Corporate Planning Office

Counterpart Team leader,

Corporate Planning Office

Development Planning and Economy,

Corporate Planning Office

Switching Systen,

Corporate Planning Offic

.Transmission System,

Corporate Planning Office

Outside Plant and O,

Corporats Planning Gffice

Demand Forecast,

- Corporate Planning office

New Services,

Corporate Planning ofiice

 Marketing Research,

Corporate Planning orrice
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Miss Chanida SUKHAVIRAJ

1t
]

Ms. Valaikul SATTHARPHORYM

JICA Evnparnts

13. Hr. Toshihire HIGUCHAI

Satoshi AKATKE

14 Mr.
15, Mr. Xatsumi MURAKAMI

15. Mr. Hiroshi NAKAT
17, Mr. Hiroyuki KANO

Javanesze Adviegryw Commitiss

13. Mr. Osamu XOYAMA
19, Mr. Kiyoshi KONO

‘)
i~1{
=g

20, HMr. Noriki ASAHI
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Financial and Economic Analyses,

Corporate Planning cflice

Human Resources,

Corporate Planning office

Enginesring Department

Leader of JICA Study Team (NTTI)
Member (NTTI) '
ditto

ditzo

Chairman (MPT)

Member (MET)

JICA Head Office
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# NINUTES OF THE MEETINGS
ON
INTERIN REPORT
FOR
& STUDY ON REGIONAL DEVELOPMENT PLAN
FOR
TELECOMMUNICATIONS NETWORK
m
TEE EENCKOK KETROPQLITEN AREA
N

THE KINGDOW OF THAILAND

ings wers ‘held on 20th and 2ist of Januarf 1992 betwesn

—~

rganization of Thailand, {hereinafter rererxea to as

d the JICA Studv Team (hereinafter referred to as

5

.e;ofment Plan for TeleCummun cations

»

-
s
(.

“the Study”)

T S

g -

royama, Chalrman of dapanese 1av1sory

“r. Satos fl 'AKAIKE, Leader of the Team. appreciated the close
ﬂ"ﬂpﬂ'afﬁﬂn or TOT pmntefparts. ' ' '

.‘:n

~1

[%]

ntation of thn Rnwort and TOT acceptod the

TTOT”
“the Team”) on the
“the Report”) for a Study.

)

on

Metwork in the Bangkok

politan Area in thﬂ Hingdom of Tnallana (nerelnarger rofnrred to
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Through the mestings, the followings have been agreed on between

the both side.

Regar

.
—

Ja¥]

3}

ding the Report:

TOT pointed out that the demand forecasts for paging services
and mobhile telephone services should be revwewpa again and the

Team accepted to review the forecasts.

TGT and the Team confirmed that TOT will éénd‘comments and
questions if any regarding the Report by the middle of
February 1992 and the Team will clarify and tuke them inteo

consideration in the Draft Final Report

TOT pointed ocut that the concept of the operation right to the

private firm should be changed to collaborating of work and

investment w1th the private firm.

Regarding the Feasibiiity Study:

2}

TOT and the Team conflrmed that the tltle of the Feaelblllty

'Stuay to be conducted in the next phiase of the Study is

changed from “Replacement of Deteriorated Fa0111tles to

“Implementation Plan to Upgrade the Telecommunications

Services Quality”.

OT and the Team confirmed that the feasibility study will

-+ =3

ocue on the following cbhjestives:

fw

) Impravément of Fault Ratio,
b)

Improvement of Call Completion Ratio.

The Team will stud“ the follow1ug maasures_wblu"=are related
dlIELtly to the above mentioned objectlve¢' | | '
a) neplacnment of detorlorated facilities,

b} Maintenance management scandards, '

<} Installation and construction methods,

o | ' //éZ;Y{??ZA

N
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kMr. Sanan Phiromsvad Mr. Satoshi Akaike
Dirsetor of Corpoiat Planning Leader .of the JICA Study Team
Office 3 |

Tzizphonz Organization of Thailand

2 A/D\m wx,a

Hr. Osamu Koyzfoa
Chairman of

Japanezse Advisory Committes
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CPTENDANTS LIST OF THE MEETING on January 20, 1992
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ToT

Hame Duty in Charge Department

Mr Sanan Phiromswad Direstor of Office of Corporate
Corporate Planning TOT Planning

Office

Hr. Deacha Mongkolrat Head of Process Sector of ditto
Cro

Hr. Apachat Indralagshana Acting Head of Corporate ditte
Planning Policy

¥r Chalkree Subprawong Leader of the Countasrpart  ditto
Tzam of TOT

Mr  Sawat Chaiven Development Planning, ditto
Economy

Mr. Amnuav Thongdsetare ditto ditto

Ms. Vilaiporn Boonvasurakul ditto ditto

v T T . -

¥z..Lssra Fongsrun ditte ditto

¥r  Suwat Nacapanchail Switching System ditto

s, Jintana Prasertsom Trapsmigsion Svstem ditto

¥as . fkowm Yrachangmol ditto ditto

¥r ¥amron Teinthongdee Cutside Plant and Q&M ditto

Hr. Flchizt Leepitakwatana ditto ditto

M- Minmabern Trzranghuel Na Talsoomminications Mewwerk, ditte

avuthava Trafiic Forecast

Mo Tomuachail Viemubiancnt ditto ditto

Me Anchada Ruammahasap Demand Forecast ditto

Mr . Taksin Hengtrakul ditto gitto

A L

Mew Saruices ditte

Mr Suwic Trarhargenviwat

Annex - 17
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Engineering Department, TOT

annex - 2

Meame Luty in Charge Department
Hs. Chothip ditto Corporate
- Suthonthunyakorn ‘ Planning
' ' Difice
M. Prateesp Thirati =~ Marketing Research ditto
Ms. Someri MNgowrcongrueng  ditto . ditto
Mr. Chanatip Vijakkhana ditto ditto
¥z Agpinya Klinfung Harketing Research ditto
Ms. Chanida Sukhaviraj Finarncial and Econcmic ditto
_ ' ' Analysis
- Mg Chadaporn Kunudom ditto ditto
Ms. Yupa Leewongcharoen ditto ditto
Mz. Valaikul Sattharphorn Human Resources ditto
Ms. Ratree Malasirirat ditto ditto
Ms. Kanungnid _ ditto ditte
Rattanasereewong '
Mr. Kimit Wattanutchariva Switching System Bureau of
Zngincoring &
Project
Mr. Prasert Manpiboon ditto Bureau of
o S Operation
Mr. Charcen Wilaihong Transmission System Bureau of
' Operation
Hr. Jorrasak Sookthai Traffic Forecast Bureau of
: Engineering &
Project
Mes. Wampaporn Lilzhajiva Financial Bursau of
General
sffaire
Human Resources ditto

-gé,g.g @y 4 |\



Japanese Advigory Committes
Mr. Osamy Kovama  Chairman
(New Service)
Mr. Kiveshi Keno  Hember
{Network
Planning)
Mr Mezom Goda Member
{Switching
System
Flanning)
The_JIC4 Study Tean
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Senior Advisaer for International

Cooperation, Comminications Poliocy
Bureau. Ministry of Posts and
Telecommunications (MPT

Assistant Director,
Teleccomunications Syst
Division, Telecommunicat
Bureau, MWPT

€IS,
Lo

5
LOTLE

Info—communlcatwonq Development
Specialist, Institute for _
International Cosperation, Japan
International Cooperation Adency

(JECA)

Mr. Satoshi Akaike
Mr. Katumi Murakami

Mr. Kivosni IMushu

Mr. Hiroyuki nano

LREAY:2

Leader of JICA Study Team, NIT Internatlonal
Corporation {NTTI})

Assistant Team Leader / Transmission Systzam
Planning (NTTI)

Network Planning (NTTI)

Financial and Economic Analyéié (NTTI)

dnnex - 3



ATTENDANTS LIST OF THE MEETING on Januvary 21, 1992
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Valaikul Sattharphorn

- Annex - 4

TaT
Name Duty in Charge - Department
Mr. Sanan Phiromswad Director of Office of Corporate
S Corporate Planning TOT Planning
Office
Mr. Deacha Mongkolrat Head of Pracess Sector of  ditto
_ - CPO :
Mr. Chakree Subpraveng Leader cf the Counterpart ditte
' Team of TGCT
Mr. Sawat Chaiyen Development Planning, ditto
Economy
Mr. Amnuay Thongdeetare - ditto ditto
Ms. Vilaiporn Boonvasurakul ditto ditto
My, Suwat Nacapunchai Switching System ditto
- Mz. Jintana Prasertsom Transmission System ditto
Mr. Kamron Teinthongdee Outside Plant and 08 ditto
Mr. Pichet Leepitakwatana ditto “ditto
Mr . Tinnakorn Itsrangkdl Na Telecommunications Metwork, ditto
- Ayuthaya Traffic Forecast -
Mr. Somashai Viemuktanont ditto | ditto
Mr. Suwit Trecharoenviwat New Services ditto
Hs. Chotlhip _ _ ditto ditto
Suthenthunyakorn _
Mr. Frateep Thirati Marketing Research ditto
Me . Someri Mgowroongrueng — ditto ditts
Mr. Chanatip Vijakkhana dirrg ditto
s, Chanida Sukhaviraj Financial and Econcmic ditto
' N ' ' Analysis
Ms. Chadaporn Kunudom ditto ditto
Me Yﬁpa Leewbngchérdén ditto ditto
Me Human Resources ditto
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Name Duty in Charge Department
Mis. Rarree Malasirirat Human Resources Corporate
Planning
Ofiice
Ms. Kanungnid ditto ditto
Rattanaseresewong '
Mr. Wimit Wattanutchariya Switching System Bureau of
Engineering %
Project
Mr. Prasert Manpiboon ditto Bureau of
Operation
Mr. Thawisak Kittijarurak Transmission System Bureau of
' : Engineering &
Project
Traffic Forecast ditto

Mr . Sarrasak Sockthai

sory Commiktes

Chairman
(New Service)

my hOVama

Hember
(Metwork
Planning)

Hr. Kavoshi keno

Member
{Ewitching
Svstem
Planning)

Hir . Nozomu Goda

Tue JICS Jtudy Team

Teadet

Hr . Satosth

of JICA Study

Engineering Department, TOT

Senior Advisor for International
Cooperation, Communications Policy
Bureau, Ministry of Posts and
Telecommunications (MPT)

Assistant Director,.
Teleccomunications Systems
Division, Telecommunications
Bureau, MPT

Info~communications. Devplopmént
Specialist, Institute for

‘International Cooperatien, .Japan

International Cooperat;on Agency
(JICA)

Corperation (NTTI)

Annex - 5
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Farumi Murabami Aszistant Team Leader / Transmisszion Svstenm
Planning (NTTI}
. Kivosni Mushu - Network Planning (NTTI)
Bireyuki Kano Financial and FEconomic Analysis (NTTI)

Mr. Haruhiko Yoshida | JICA Head Office

Annex - 9 : ﬁ’t(@/’,{,\
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MINUTES OF THE MEETINGS
oN
DRAFT FINAL REPORT
FOR
A STUDY O REGIONAL DEVELOPMENT PLAR
FOR |
TELECOMMUNICATIONS NETWORK
IN
THE BANGKOK METROPOLITAN AREA
IN

THE KINGDOM OF THAILAND

The meetings were held on 11th, 13th and l4th of August,:1992
between Telephone Organization of Thailand (hereinafter referred
to as "TOT"} and the JICA Study Team (hereinafier referfed to as
"the Team") on the Draft Final Report-(hereinafter referfed to as
"the Report”) for a Study on Regidnal Development Plan for’
Telecommunications Network in the Bangkok Metropolitan Area in the

Kingdom of Thailand (lereinafter referred to as "the Study").

The attendants of the meetings are shown in Annex.



1.

1)

2).
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Mr. Sanan PHKROMSWAD, Director of Corporate Plamning Office of

TOT, expressed his gratitude to the Team members for their study,
and Mr. Kaoru SUZUKL, Chairman of Japanese Advisory Committee and
Mr., Satoshl ARAIRE, Leader of the Team, appreciated the close

cooperation of TOT counterparts.

. The Team made a presenfation of the Repori and TOT accepted

the Report.

Through the meetings, the'followings have been agreed

between the both sides.

:TDT pointed out that in the measures for the faulty public

telephones, it should be cohsidered not only by way of the
replacement but alsc by way from the viewpoint of the

effective usage of the'existiug facility.

The Team accepted_tq add necessary measures for it in the Final

Report.

TOT pointed out that the replacement.of XB switches with SPC
switches should b¢ considered further from the.availability of

maintenance:par{s of-KB switches in the future.

. The Team replied to add necessary comments on this matter in the .

_Final Report.

Ks

=

ez,
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3) TOT pointed out the cost for the replacement of XB switchéé
with SPC switches seemed to be underestimated. The Tean replied

to reestimate it agaiﬁ for the Final Report.

TOT and the Team confirmed that TOT will send comments and
questions, if any, regarding the Report‘beISthlof September, 1992.
The Team will clarify comments and guestions and, if necessarﬁ;'téke

them into consideration in the Final Report.

Bangkok 17th August, 1952

oy lrsamsad SRR

Mr.Sanan PHIROMSWAD Mr.Satoshi AKAIKE
Director of Corporate Planning:Office, Leader of the JICA
Telephone Organization of Thailand. " Study Team

VAR "
Mr.Kaoru SUZUKI -
Chairman of

'Japanese Advisory Committee

"
K s
Aty



Ahnex
ATTENDANTS LIST OF THE MEETINGSx
on August 11, 1892
‘Name Dutv in Charge 'Departmeﬁt
TOT

Mr.Deacha MONGKOLRAT .

Mr

.Chakree SUBPRAWONG

Mr.Seree CHINTARATANA

" Mr

- Ms

Ma

Mr

Ms

Mr.Pichet LEEPITAKWATANA

Mr

Ms

Ms

Ms

C Ms

Mr

.Suwat NAKHAPHANCHAI
.Jintana PRASERTSOM
j.Arkom KRACHANGMOL

.Kamron TEINTHONGDEE

Head of Process Sector of

Corporate Plamning Office (CPO)

Leader of the'COUnterpart
Team of TOT

Sﬁitching Systen

ditto

Transmission Syvstem

ditto

Outside Plant and Q&M

_Chothip SUTHONTHUNYAKORN  ditto

.Somchai VICMUKTANON
_Chanida SUKHAVIRAJ

.Yupa LEEWONGCHAROEN
-Chadaporn KUNUDGH
.Atchada RUAMMAHASAP

.Amnuay”THONGDEETARE

ditto
Teleéqmmunicatioﬁs Network
and Traffic .
Financiél and Economic
Analyses

ditto

ditto

Dérand ForeCast

: Dééelopﬁent Plamning,

”ZEcénomy -

CPO

CPO

CPO
PO
CFO
CPO
cro
CPD

CPo

CPro

CPO

CPO
cPo

CPO

A-1-21
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Mr.Nimit WATTANUTCHARIYA Switching System - : Bureau of Engineering

. and Project

Mr.Chavalit JIARANUCHART ditto ditto
Mr.Charoen WILATHONG Transmission System Bureau of Operation
Mr.Thawisak KITTIJARURAR ditto Bureau Enginéering

-and Projéct

Mr.Somchai NAKPLUANG feleqpm Network and ditto
Traffic

Mr.Pattharin PATTHARASIRARIN  ditto ditto
Mr.Sorrasék SOORTHAI Traffic Forecast o ditto
'Mr.Amroong_HEEBTAMAI Qutside Plant and O&M Bureau of Operation.
Mr.Sopchoke SOMCHAIWONG ditto _ 7 T ditto
Mr.Surasak PUTNONVIT ditto o . ditto
Mr.Subphong THANTARAWON 08 | | ditto
Mr.Sinchai KAMOLRUNGSRIPORN  Network & Traffic ditto -
Ms.Sanipong HONGSPANIJ  O&M | ~ Bureay of General

_ _  affairs
Ms.Wannaporn LILAHAJIVA financial and Economic - ditto

Analyses

The JICA 3tudy Team
Mr.Satoshi AKAIKE Leader of JICA Study Tean,

NTT International Corpbrqtionk(NTTI):

Mr.Kivoshi MUSHU . Network Plannlng {NTTI)
Mr.Tomoyoshi ASO Outslde Plant S}stems Plannlng (\TTI)
Mr.Hiroyuki KANO Flnanc1al and Ecanomlc Analy¥sis

{(NTTIY



ATTERDANTS "LIST OF THE MEETINGS

on August 13, 1992

Name

Duty in Charge
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Department

TOT

Mr.Chakree SUBPRAKWONG

Mr.Arkom KRACHANGMOL

‘Ms.Atchada RUAMMAHASAP

Ms.Yupa LEEWONGCHAROEN
Mr.Somchal RAKPLUANG

Mr.Charoen WILAIHONG

Japanese Advisery Committee

Mr,Raoru SUZUKI

Mr.Kiveshi KONO

The JICA Study Team

" Mr.Satoshi AKAIKE

Mr.Kivoshi MUSHU

Mr.Tomnovoshi ASO'

Membepr

Counterpart Tgam Leader
Transmission Systenm
Derand Forecast
Financial and Economic
Traffic

Transmission Systen .

CPO
CPO
CPO
CPO
NCOM Center

BMTC

Chairman Senior Advisor for International

Cooperation}'Communications Policy

Bureau, Ministry of Posts and

Telecommunications (MPT)

Assistaht.Director,

Telecommunication

Systems Division, Telecommunications

Bureau, MPT

Leader of JICA Study Team,

NTT International Corporation

- {NTTI)

Network Planning (NTTI)

Outside Plant Systems Planning (NTTi)
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Mr.Hirowuki KAKNO Financial and Economic Analysis

(NTTI)

JICA

Mr.Motoi MURAOKA JICA Head Office
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ATTENDANTS LIST OF THE MEETINGS

on august_14, 1992

~ Name L . Duty in Charge
TOT _ 7 _
Dr. Paiboon LlMPAPHAYOM Managing Director
Mr.Kiat SIRIBHARP  Deputy Managing ﬁirector of Bureau of

General Affairs

Mr.S5wat SRIKHAM o Deputy Managing Director of Bureau of
Operations
Mr.Jumpone HERABAT ' Deputy Managing Director of Bureau of

Engineering and Project

Mr.Sanan PHIROMSWAD =~ Director of Corporate Planning foice
Other Executives

Japanese Advisory Committee
Mf.Kaoru SUZUKI Chairman Senior Advisor for International
Cooperation, Communicatibns Policy
Bureau, Ministry of Posts and
Telecommunications (MPT)
.M;.Riyoshi KCNO ‘Menber Assistant Director, Telecommunication
Systems Division, Telecommunications

Bureau, MPT
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The JICA Study Team
Mr.Satoshi ARAIKE " Leader of JICA Study Teéam,

KTT International Corporation

{NTTT)
Mr.Kivoshi MUSHU Network Planning (NTTI)
Mr.Tomovoshi ASO Outside Plant éfsféﬁs Plahﬁjﬁg‘ '
(NTTI) |
Mr.Hiroyuki HANd | Financial and Ecohb@ié Anélﬁéié.
(NTT1) |

JICA

Mr.Motoi MURAOKA JICA Head Office
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2.2

APPENDIX

Outside Plant

2.2.1 Outline of the Outside Plant Configuration for the Local Cable Network

Figure 2.2.1-1 and Figure 2.2.1-2 show how the outside plant for a local cable
network is siructured in simple diagrams. An exchange area is divided into
cabinet areas which serve as distribution unit areas according to the number of
people who demand for access to the network. The local cables normally consist
of primary cables and secondary cables. The p_n'mary'cables are installed between
the exchange and the cabinets as feeders, the primary cable pairs are connected to
a cabinet and then connected with the secondary cable pairs. The secondary
cables are wired within a cabi_ﬁet area as distributors, The secondary cablé pairs
are connected to tenni:nalis'insltalled'on poles, w_élls, etc. Normally, the primary
cables are laid in conduit pipes installed underground and the secondary cables are
hung on poles. : ' '

A subscriber set is connected to 4 cable pair with a drop wire and inside wire.
These wires are usually connected with -a protector installed at a customer's

residence.
i Distribution Point i Inside Wire! Subscriber Set !
i - Drop Wire : l:
; Lo - ¥ :  Terminal :
: Secondary cable ' : :
. Cabinet Jumper _ o Protector : :
A = =
{ Cabinet | R § i
5 N || T !
: H S I L g :
- MDF- I_‘ Indoor Termninal : i
: Primary Cable” =~ - ' L !
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Figure 2.2.1-2 - Structuré of Local Cable Network of TOT (2/2)
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2.2.3 Estimation of Work Volumes, Investment Costs and Effects for the

Improvement Measures

Work volumes, investment costs and effects of =the. improvement measures are
estimated by following procedures.

1}  Rehabilitation of the Secondary Cables
a) Work Volume

—

Wsc = Vsc x Psc (pair—km)

Wsc : - Work Volume of Rehabilitation for the Secondary Cables (pai r-km)
Psc . Percentage of the Sééondhfy Cébl.es to be Rehabilitated (%)
Vsc : Amount Volume of the Existing Secondary Cables (pair-km)
~ Vsc=Vpex (I - Pit) x Rps x Lsc
Vpc * Amount Volume of the Existing Iirimary-Cablcs (pair)

BMA (April 1992) = 2,203,400 Pairs
 Surrounding Area (Estimated) = 90,500 Pairs

. Mo. of Primary Cable Pairs Connected to Indoor Terminals =01

~ Fit " Total No. of Primary Cablc Pairs
Rps . Number of Secondary Cable Pairs Connected to Cabinets 14
p " Number of Primary Cable pairs Connected to Cabinets =~ -
Lsc : Average Lengih of the Secondary Cable Pairs (km) = 0.4

b) Investment Cost = (Work Volume) x (Unit Price)

~Unit prices are estimated in due consideration of the investment cost for the
5th EDP of TOT.

Estimated Unit Price for TOT Work = 5,600 Baht / Pair-km
Estimated Unit Price for Contract Work = 9,400 Baht / Pair-km



¢) Effect

For thls esumat}on it is assumed that the 1ehab1htat10n is carried out in
order of high fault ratio area.

Eex1 = { Fsc(Psc) - (Fex1 x Psc) } x Rsc

Eexl @ Expected Percentage Reduction of the Cable qulls

Fsc(Psc) Percentage Share of the Secondary Cablc Eaults on Psc(%) of the
Existing Secondary Cables This is gwen by Table 2.2.3-1.

Fex1 . Expected Rale of the Scconda:y Cable Faults after the Rehablhtauon
This is set at the average value of the faults in 30% from better side of
the eiisn‘ng secondary cables. |

Psc=100%

Y, Percent Share of the Faults
Pse=70% (1 -0.95)y x 100

30 30

Fexl = =017

Rse : Percentage Share of the Cable Faults on the Secondary Cables

Total No. of the Secondary Cable Faults
Total No. of thé Cable Faults

Rsc = = 0.6

A-2-4



Table 2.2.3-1 Distribution of the Repaired Secondary Cable Faults in the
Krungkasem Exchange Area

No. of {No. of

Cumulative

No. of

Repair f

Cumulative

Cabinet Repair § Cumuldtive| {Cabinet {No. of Cumulative
No. {RepairsjPairg  |100 Pairs {No. of No. of No. [Repairs|Pairs {100 Pairs |[No. of No. of
. . Faults Pairs ' % Faulls Pairs

48 9l 200 4.50 0.024 0.007}-1 . 51 2 300 0,67 0.877 0.574
143 9] 250 3.60 0.069 0.017 123 21 300 0.67 0.885 0.585
74 70 2000 0 3.50 0.006 0.024 140 20 300 0.67 0.893 0.596
12 10] 300 1,93 0.134] - 0036 109 2 350 0.57 0.900 0.609
13 9} 300 1.00 0.169 0.0475 | 122 2l 350 0.57 0.908 0.622
70 |- 9} 300 3.00 0.203 0.058 142 2l 3s0 057 0.916 0.636
3 1 91 350 2.57 0.23% 0.071 7 1j- 200 0.50 “0.920F © 0.643
47 6f .250 2.40 0.261 0080; | 10 1 200 0.50 0.923 0.650
152 6 250 2.40 0.284 0.090 49 11 200 0.50 0.927 0.658
150 71 300 2.33 0.310 o101} | 71 - 1 200 050] - 093] . 0.665
15 4 200 2.00 0.326 0.108 73 2] a0 0.50] - 0.939 0.680
53 5| 250 2.00 0.345 0.118 141 2] 400 0.50 0.946 0.695
121 6] 300] 200 0368 L0129} |3 i 750 040] = 0950] ~ 0705
126 5[ 250 2.00 0.387 0138 | - 6 o 2s0f.  o040] 0.954 0.714
43 7400 1.75 0.414 0.153 30 1l 250 040]. 0958 0.723
18 . 51 . 300 1.67 0.433 0.164] | 41 1] 250] 040 0982 . 0.733
25 51 300 1.67 0.452 0.176] | 42 1} 250 0.40 00668 . 0742
20 5{ 300 167 - . 0471 - 0187 55 . 1) 250 0400 . 0969 0.751
69 51 300 1.67 0.490 0.198 72 1] 250 0400 0973 0.761
1 4 2501  1.60 0.506 0.207 5 1} 300] - 033 0977 0.772

145 4l 250 1.60 0.521§  0.217 14 1§ -300] - - 033 0.981 . 0.783]
36 51 aso 1.43 0.540 0.230§- | 107 1] 300 033f 0985 0.794] .
154 5| 3s50f 143 0.559% 0.243 148 1 300 0.33 0.989 0.806]
125 5] 400 1.25 0.579 02581 | 139 1} 350 0.20 0.992 0.819
.27 3] 250f 120 0.500f - - 0267] ] 153 1] 350]  029F 09%6 0,832
44 3f 250 1.20 0.602 0277 24 i so00] o020 1.000 0.850
45 31 250 1.20 0.613 0286 1 1 ol 3000 000 1.000 0.862
52 o3 250 1.20 0.625 0205) | 22 o] 300 0.00 1.000} 0.573
17 4 350 1.14 -0.640 0308] | 23 o] 300 0.00 1.000] 0.884
2. 2l 200 1.00 0.648 0316] | 28 “of 250 000 1000 | 0.893
16 3 300] 100 0659 0327 38 - gl 250 0.00 1.000 0.903
‘19 3 300l Lo 0.670 0338] | 54 ol 200 0.00 1.000 0.910
20 B DD (.682 0.350) |65 ¢ ol 250]. 000] " 1.000 0.920
58 L 1.0 0.6931 . 0361 | 103 o 200 0.00 1.000 0.927

T 64 20 2000 ool Q701 o368] | 105 ol 300 000] ©  1000] 0938
104 7. 700 1.00 0.728 “0394): { 106 o} 250 0.00 1.000 0.948
108 <] KD 1.00 0.739] - - D46 130 0 300 0.00 1.000 0.959] -
9 -3l 350 0.86 7511 0419l | 138 ol - 300 0.00 1.000 0.970
40 - ~3F 350] . 0.6 07625, - 0432] 1144 of 400 c.00 1,600 0.985
46 ~ 3 3500 0.86] 0 0774 04458 1 157 of 400 0.00 1.000 1.000

.56 3] 350l 086 . 0.785] . .0.458] . '
66 _ 3] 350] 086 0.797) . 0471} | Tetal

147 3] - 3s0 0.86 '0.808] . . 0484} o). 261} 26750

149 3] . 350 0.86 0.820f :0497]

-4 2 250] C 0.80) 0828 0.507

137 2] 2500 o.80f. 0835 0516

146 2] 250f - 080  0.843] - 03525

135 31 400] 075 0.854 0.540

26 2] 300 0.67 0.862 -(.551] -

50 21 3000 0.67 0.870 0.563

Source : Repair Records in the Krungkasem

Exchange Arca (199110 - 1992.3)



2)  Rehabilitation of the -Primary Cables
a) Work Volume
Wpc = Vpc x Ppe (pairs)
Wpc  : Work Volume of Rehabilitation for the Primary Cables (pairs) -
S Ppe o Percentage of the Primary Cables to bo Rehabilitated (%)
Ve i ‘Total Number of the Existing Primary Cable Pairs (Refer to Item 1) a))

b) Investment Cost = (W ork V(_)_lumc) x (Unit :P_n'ce) |

Unit price are estimated in due consxderanon of the mvestment cost for the
5th EDP of TOT.

- Estimated Unit Price for Contract Work = 7,000 Baht / Pair.
¢y Effect -

For this estimation, it is 'assumed that the rehabilitation is carried out in
‘order of high fault ratio part. ' '

Fex2=( Fﬁc(Pp_c) - (Fex2 x Ppe) ) x Rpe

Eex2  : Expected Perceniage Reduction of the Cable Faults

FrePpe) : Pcwemage Share of the anary Cable Fauln on Ppc(%) of the
Existing Primary Cables
This is given by Table 2. 2. 3-2.

Fex2  : Expected Rateof the anary Cable Fault aﬁer the Rehabrl:tallon

This is set at the average value of the faults in 30% from better s;dc of

the existing 'pr_imary cables.

PpC"IOO% . o o
: - ¥ % Share of 1hc Faults - 00
| _ Ppio% (1-0936)x1 TR
Fex2 = 30 T _‘._0721.
Rpc . Percentage Share of the Cab]é’Faults on the anary Cabléé o

Total Mo. of the Pﬁmary Cable Faults
Total No. of the Cable Faults

Rpc= =04 .

A-2-6



Table 2.2.3-2 Distribution of the Repaired Primary Cable Faulis in the Krungkasem

Exchange Area
Cable No..of No. of Repair / Cumulative {Cumulative
No.  |Repairs Pairs 100 Pairs No. of No. of
- |Faults Pairs
6 33 1,800 1.83 0.13 0.05
3 20 1,450 1.38 0.21 0.09
1 25 2,100 1.19 0.31 0.15
4 18 1,700 1.06 - 0.39 0.20
13 28 2,850 0.98 0.50 (.28
2 27 2,8{)0 .96 0.01 Q.36
14 26 3,000 0.87 0.71 045
i1 25 3,150 0.79. 0.81 0.54
8 - 10 1800 0.56 0.85 - 9.59
12 2 2200 1 055 090 0.65
10 4 S0 0.44 092 0.68
5 6 1,750 0.34 .94 0.73
9 3 900 0.33 0.95 0.75
17 _ 6 3,000 0.20 0.98 0.84
16 2 1,450 0.14 0.93 0.88
7 2 . 1,750 0.11 0.99 0.93
18 2 1,900 Qi 1.00 0.99
19 0 300 (.00 1.00 1.00
Total
18 249 35,000

Source : Repair Records in the Krungkasem Exchange Area (1991 10 - 1992.3)
3)  Rearrangement of the Distribution Point for the Drop Wires
a) Work Volume

Nsub x (1 - Ni

Wdp = C d;l)\hq) x Rdp {(Distribution Poins)
_ Wdp ﬁuﬁﬁer of Dis_tribuijon Poinis 10 be installed

Nsub : Number of Subscribers
' BMA (The end of 1992) = 1,212,241
: Surroundmg Area (The end of 1992) = 38 310

L Number of Subscnbers dlsmbuted from Indoor Terminals -02

_ Nld : E Nsub :
: de o Assumed Percemage of the Drop wires which can be changed the
“Distribution Point by New Installation of the Terininals.only = 10 %
Cdp A-verage Capacity of the Distribution Points = 12 Terminals
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