- The replacement of local XB switching capacity is proposed to be 245 thousand lines

during the Phase-1, 110 thousand lines dunng the Phase-2, and the total 355 thousand

lines,

- The replacement of tandem switching capacity is proposed to be 1.5 thousand mrcults
during the Phase-1, 4.2 thousand circuits dunng the Phase-2, and the total 5.1
thousand circuits, '

- The replaccment of SPC switching capacity is proposed to be 710 thousand lines
during the Phase-2, 533 thousand lines durmg the Phase-3, and the total 1,243

' thousand lines.

Table 13.3.1 shows the outline of the expansion and replacement plan for switching

facilities.
Table 13.3.1 The Outline of the Expansion Plan for Switching Facility
Switch Type Azea Phase-1 Phase-2 Phase-3 Totat
- IVolume} Cost |Volume] Cost |Volumd Cost |Volume| Cost
Expan- Local Switch - [BMA 2,600| 18,083| 1,305} 9,07¢ 1,014] 7,053 4,920 34,211
sion (Lines) SA 261} 1,817| . 113] 78§ 122 853 496] 3,457
Sub Total | 2,861| 19,900 1,418] 9,864 1,136] 7,904 5,416 37,668
SPC {Tandem Switch |BMA 83 s12] 30} 294 13} 123 126 1,229
Toll Switch - {BMA 19 102 2| 6§ 6 300 371 195
Total 20,814 10,219 8,059 - 39,092
Land & BMA 5.1 78] 2.5 39 0.8 14 8.4} 129
Building SA 1 16] 0.6 9 04 6 2 31
_ ' Sub Total | 6.1 oa] 3.1 4ag 1.2 18 104 160]
Total Investment Cost ' 20,908} - 10,26 ' 8,071 39,252
Local Switch  |BMA 2350 1,671 110 78¢ . O ol 345] 2,451
(Lines) SA w0 821 of . 0 o) 10 82
Replace-{XB § . SubTotal | 245] 1,753} 110} © 780 of o 3ss) 2593
Jment Tandem Switch JBMA '1.5¢ 33 4.2 11 op- - 0o 5.7 151
Local Switch  |BMA -0 0] 683 4820 509] 3,948 1,192{ 8,768
SPC HLines) SA 0 0 27 2000 24 204 51 404
_ Sub Total’ 0 ol 710] s0200 533 4059 1,243] 9,172
_ Total Investment Cost t 1786f 591 - | 4,152 11,856
Grand Total Investment Cost 22,694 ey 112,229 -1 51,108
Unit: Volume of Switch: -thousand line '
Volume of Land & Building: thovsand square meler
Cost: * - million Baht

Note: The sumnation of each volume is not equal o the total volume because. of the mundmg off the ﬁgures
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13.3.2  Expansion Plan for Switching Facilities

1) SPC Switching-Facilities

The local sw1tch1ng capacity to be e:\panded up to the year 2007 is shown in Table
13.3.2-1 and total switching capacity is shown in Table 13.3.2-2.

Table 13.3.2-1

Local'Swilching Capacity to be Increased

-Phasge-1 ' Phase-2 Phase-3 Total
Increasing Capacity 2,861,311 | 1,418,192 1,136,432 5,415,935
BMA 2600497 '| 1305420 | 1014461 | 4,920,378
Surrounding Area 260,814 112,772 121,971 495,557
Nakhon Pathom 98,944 57,662 63,887 220,493
Samut Sakhon 100,620 33,862 34,192 168,674
Ayutthaya 61,250 21,248 23,892 106,390
© Table 13.32-2 Total Local Switching Capacity
. Phase-1 Phase-2 Phase-3
Total Capacity' in'each Phase 4,461,025 | 5,879,217 7,015,649
BMA 4,136,953 | 5442373 | 6,456,834
Surrounding Arca 324,072 | 436844 | 558815
Nakhon Pathom 124,208 181,870 | 245,757
Samut Sakhon 114,884 148,746 182,938
Ayutthaya 84,980 106,228 130,120

 The tandem Switching circuits to be expanded up to the 'year 2007 is shown in Table

- 13.3.2-3 and total switching capacity is shown in Table 13.3.2-4.

Table 13.3:2-3.

Tandem Switching Circuit to be Increased

_ Phase-1 | Phase-2 Phase-3. | Total
'I'ncreasing' Circuit - 82,560 29,670 12,690 124,920
KKM. Ti 7,860 900 3% 8,370
PYT. T2. 5850 | 6240 . 5790 | 17,880
PNC ' T3 6,630 300 | -1,470 4,860
LKS T4 28,050 9,870 4350 42270
PKG ' T6 13350 | 6210 | 3,060 22,620
LTY T8 20,820 6,750 1350 | 28920
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Table 13.3.2-4  Total Tandem Switching Circuit

_ Phase-1 Phase-2 - Phase-3
Total Circuits 204,218 232,383 240915
KKM T-1 118,897 19,797 19,407
PYT T2 15,381 21,621 27411
PNC T3 31,524 31,224 129,754
LKS T4 54,359 64,229 68,579
PKG T6 37,575 43,785 46,845
LTY T-8 _ 40,819 47,569 48,919
KKM TI(XB) . 1,505 0 0
PYT  T2(XB) 849 849 0
TNB  T5(XB) - 1,357 1,357 0
SRW  T7(XB) 1,952 1,952 0

The toll switching circuit to be expanded up to the 2007 i's_ shown in Table 13.3.2-5 and

total switching capacity in Table 13.3.2-6.

Table 13.3.2-5  Toll Switching Circuit to be Increased -

Phase-1 | Phase-2 | Phasc-3 | Total

Increasing Circuit 19,122 11,898 5,580 36,600
LKS IC 6,282 - 4998 1 L1110 ©12,390
PKG- TC 4,950 2,070 1,650 8.670
LTY TC 7,890 4,830 2,820 15,540

-Table 13.3.2-6 Toltal Toll Switching Circuit

Phase-1 Phase-2 | -Phase-3

Total Circuit in each Phase 27,612 39,510 45,090
LKS TC 9072 - 14,070 15,180
PKG TC 7,260 9330 | 10,980
LTY 1TC 11,280 16,110 18,930

As shown in Table 13,3.2-1, Table 13.3.2-3 and Table 13.3.2-5, there are considerable
differences in three phases. Bccallse'mi_s'expansib'n plan_' follows a 'strate'glyl’é‘f "t‘ile Master
Plan by placing an emphasis on elimination of waiting applicants in the Phase-1. -
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2)  Building

Table 13.3.2-7 shows nccéssary floor spaces. If many remote switching terminals such

as RSUs are installed i_n the future, these' floor spaces may be not required.

Table 13.3.2-7 Building and Land Expansion Plan (BMA)

Phase-2

- liem Phase-1 Phase-3 Total
No. of Exchange Offices 38 .26 27 91
Space (m2) 5.081 2,553 798 | 8432
Construction Costs {(m B) 8 30 12 129

Table 13.3.2-7 Building and Land Expansion Plan (Provincial Area)

Jetn Phase-1 Phase-2 Phase-3 Total
No. of Exchange Offices 14 15 15 44
Space (m2) _ _ 1,059 579 365 2,003
Construction Costs (m B) 16 9 6 Y

The estimation procedure for the floor spaceé is described in APPENDIX.

13.3.3  Replacement Plan of Analog Facility -

Recently, 'I‘OT:has carried out many projects td introduce a large number of SPC switches and
to replace the XB Switcﬁé_s; however, many'XB switches are still wdrking_ especially in the .
BMA, _Tabie 13.3.3-1 shows when XB switch units were started to use in the BMA. Figure
13.3.3 shows how many XB switch units were started to use in the BMA. The points to be
considered on the rep_laccm_ent of the XB switches are described as follows.
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Table 13.3.3-1 Situation of XB Switches in the BMA

Onening Year 1 1964 [ 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972

Number of Line . ' "
Capacity 5,000 ot o |12.000 |10,000 ) 8,610 103,730 }66,250 0

Number of Unit 1 0] 0 1] 1 2 10 7 0

Opening Year 1973 | 1974 | 1975 | 1976 | 1977 1978 1979 193¢ | Total

Mumber of Line

Capacity 0 0 ‘0 |a2,800 | 7,000 |20,000 |57,800 11,184 |344,374
Number of Unit 0 i) 0 5 1 2 9 2 41
O After 25 Years
Year 1989 1990 | 1991 1992 ] 1993 | 1994 ] 1995 1996 1997
Number of Line ] _ ' o
~Capacity 5,000 0 0 {12,000 | 10,000 | 8,610 1103,730 | 66,250 0
Number of Unit 1 0 0 1 1 2110 T 0
Year 1998 | 1999 | 2000 | 201 | 2002 | 2003 | 2004 | 2005 | Total
Number of Line B : . _
Capacity: 0 0 0 42,800 | 7000 {20,000 | 57,8 11,184 | 344,374
Number of Unit. 0 0 0 5 1 2 9 2 4]
10
8
4
units 4
.
ojm,  EESSE . L EBERSS
64 65 68 67 68 69 70 71 7273 4 75 76 Y7 /8 79 80
year - |

Pigure 13.3.3  Inauguration Year of XB Switches in the BMA

13} Conditions of the Replacement

Which and when XB switches should be replaéed must be considered by eﬁcanﬁining the

following conditions.
A ') Space requirement for facility expansion to meet the tclephb_né demand,
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B ) Demands for new services,

C) Spare parts,

D) Efficiency of O &M

E ) Smooth and even replacement.

Spaoe Requirement for Facility Expansion to Meet Telephone Demand

A XB sw1t0h requlres more than 3 times larger than space a SPC swuch So if the

existing XB switches can be replaced with SPC switches, ‘more than 3 times more

subscribers can be accommodated by using the same space -According 0 our

demand forecast in the BMA, 2,146,751 subscriber lines are due to be
' accommodated by 1997, and 3 792 151 subscnber hnes by 2007

Table 13.3.3-2 shows the switching room space of éach XB switch offices and _
space requlrement in the qtudy penod for riew subscribers. The table shows only
offices in which XB sw1tches are Iocated at present. Out of 35 telephone offices,
30 telephone offlces w111 have the space shortage by 1997 and the other 5 offices
will have the space shortage by 2007.
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Table 13.3.3-2  Switching Room Space of XB swilch offices in the BMA

i

Unit Openy Line Required line} Room Space Shortage chq’uired line | Required
ArealName ] Year |Capacity 1997|Required |Remained{Space  {|2002+2007 [Space
IPNG-1 | 1971 12,080 142,973 489 370 - -119 - 14,811 284
1{PNC-2 {1971 10,000 ' ' '
1/SBRR-1 !1970] 10,000 97,251 352 20 332 98,765 356
115RB-2 11970] 10,000 . o :
1|SRR-3 (1978] 10,000 _
- HKKM-2 {1970 10,000 38,553 176 50| . -126 60,050 240
1|SRW-1 | 1976] 10,000 2234158 730 97 B33H - 209,732 639
HSRW-2{1976] 10,000 EL SRR
1|1SRW-3 j1978] 10,000 : . .
1ISMS-1 l1980] = 5,800 44,081 192 84]  -108 13,141 99
1{ASD-1 {1979} 10,000 113,261 400 240l 160l 33,7581 161
1IPTW-1 {1980 5,384 33346] . 160 288 128 49,342 208
Sub Total ] 113,184 692,880 ' 539,590
2{CYP-2 {1970! 13,000 18 447 st 110 -5 5,562 i
2{BNA-1 [1970] 12.000 79.930] 300 0] 230] 27304 142 )
2{KGC-1 [1971] 13,000 09605f - 359] - 105)- 254l - 46,923 20
A TMM-11]1968] 10,000 46,6000 - 200 0] - -1604: 26622 140
218TD-1 |1971] - 3,250 11,906 96 294 198 . 8277 . 851
~2fTNT-1 1970} 5,250)| 22,047 126] o} -126]1 22244 127
WAPKG-1 119791 8,000 10066/ 150 96l o -4 - 30,507 152
2{HAM-1 |1979] 8,000 71,718 275 126]  -149 59 880 240
2{TKC-1- {1979] 10,000 24,616 134 280 14611 29792 149
21SPK-1 T1964] 5,000 50,620 212 g0 -132 773728 292 e
2lPSP-1 |1977]  7.000 79,551 299 132]  -167 20124} . 147{
Sub Total 94,500 535,106 363,607 '
ZITNB-1 197017 20.000 18,743 176 217 41 36,387 . 169
3IBKE-1 [1971] 6,000 27,896 144 271 127 274271 142
3DKN-1 J1971] 12,000 28,051 144 150 6 22983 129
31BGT-1.11976] 11,000 67,835 264 210 54 55,0050 225
3IPSN-1 [1979] 5,000 10,328 91 224 133]] . 3,386 70
IICSW-1 J1979] 5,100 52,760 218 X) -128 328121 158
3IPPG-1 1969} 3,310 41414) 184 83} 101 59,112] 237 ()
Sub Total .| 62,410 267,027 237,202 I
41PYT-1_11967] 12,000 115511 407 0 07|l 104031 372
APYT-2 1976} 5,800 ' R
4[1TM-1 |1971] ‘10,000 37,231 172 224 52 7,848 84
4|BGN-1 [1970] 10,000 26,573 140 0 -140 11,611 - 95
4|BGS-1 ]1970f 10,000 102,951 369 S 96) 273 61.803 45
AIDNM-111970] 3,480 139.003] 477 a8l 40l - 82,575 308
4|LKS-1 [1976] 6,000l 36918 171l 156 sl 494201 208
4ILTP-1_|1979] 5.2000 67,030 2611 -~ 60}  -20t|; . 9061 87}
4{LTP-2 f1979]  3.200f 24,160 132 &0 72 14,413 103
4|NTB-1 l1979] 3,300 ~ 50,462 211] 129 -2l 122358] . 427] -
AINWW-1]1969] 5,300 51,899 216 144 Sl 41,863 186
Sub Total 74,280 651,738 . o 504,992
TOTAL 3a4.374)] 2,146,751 ] T 1645400
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c)

Note : Co o
- Required lines in 1997 : XB switch capacity and expansion lines
- Required line 2002+2007 -~ : Expansion lines in Phase-2 and Phase-3
- Calculation method for required space

Required space = Ba + (Bx X (Re - 10,000 subscriber line) / 10,000 }

Re : Required number of lines.

Ba : Basic space with 90 m? per 10,000 subscriber lines
Ex : Expansion space with 30 m2 per 10,000 subscriber lines

Demand for New Service

TOT has been offering several services for users. The subscribers accommodated
to the SPC switch units can enjoy the new services but those accommodated to the

. XB switches cannot .

In order to satisfy the demands for new sefvices, the XB switches must be
replaced. The cxchmge offices which have the highest priority for the new services
are PNC, SRR, KKM, SRW, ASD, PTW and PYT. The second highest pnority :
exchange offices are TMM, STD, HAM, PSP and LTP-1.

Spare Parts

Table 13.3.3-3 shows the total number of faults and fault rate of each category in
the XB switches.

The plant control iarget values (fault number per 1,000 subscriber lines) are as

follows

- Switeh 0.3,
- chlstcl ................................. 0.1,
~ Common control eqmpment ......... 0.1,
= THUnK . e 0.05

Comparing the actual fault rates with the target values, the régister and common

_conu‘ol equipment faults occur more frequently than those in other categories in the

XB Switch units. This suggests what parts will be deteriorated in the near future.
If there are not enough spare parts to repair them the XB switches can not be kept in
a good condition,

TOT has already restrained the extension of the XB switch sysiems. But the spare -

parts shauld be kept until all the XB switch systems in the whole country have been

_ replaced “Thou gh the number of subscz ibers accommodated to the XB sw1tches will

13-29



decrease, the traffic volume in the remaining switches will increase. Therefore, the
supply of the spare parts or assemblies must be secured for keeping the service
quality, ' ' '

In order to keep the spare parts, it is suitable to reuse some parts or assemblies in
the removed XB switches. That is called a S&B (Scrap and Build) method. By
using this method, the XB switches can be continuously used as far as the supply
of the spare parts is concerned. So the replacement plan also should be studied
from the viewpoint of the supply of the spare parts. '
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Table 13.3.3-3  Faults of XB Switch Units in BMA in FY 1989

Openning | Line Switch Repister Common conirut Bauipaed - Tr0NK ‘
Aréa |Unit Name | Year Capac.:it.i'es TOTALL Averag] TOTAL | Averag] TOTALL Averap) TOTAL Averag TOT,
. 1]|pNC-1 1971 12000]]  38] 0.32 34| 0.28] 58] 048 3} 0.02] 133
1|pPNG-2 . 19711 - 10000 35f 0.32 431 0391 . 18} 0161 2} 0.02] 98
1{SRR-1 1970) 1w000ll 231 0.21 341 0.30] 451 040 4] 0041 106
1 |sSrRR-2 1976 10000 34| 0.30 230 0.21] "14] 013 4] 0.04] 75
AISRR-3- | 1978] 10000 21 0.02 30] 027] 141 0.12] 4] 0.04] 50
1 |KKM-2 1970] 10000 50| 0.45 221 020] 14l 0.13 6| 0.05! 92
1|SRW-1 1976{ 10000 1l 0.01 31| 0.28] "16] 014 1] 0011 49
1 [SRW-2 - 1976] 10000l 5] 0.04 27]-:0.24]  38] 0.34 51 0.04] 75
1 |SRW-3 19781 100004 - 2] 0.02 171 0.15 9] 0.08 5] 0.04] 33
1 |sMs-1 1980 sgooll 3% 004 71 0.10 4] 005 AT
1 |ASD-1 1979] 10000 2{ 0.02 23] 0.20 4] 0.04 1] 001} 30
1 |pTw-1 19801 5384l - 2] 0.03 o} 0.14 21 0.03 2l 0.03] 15
2| BNA-1 .1970{ 12000 41 0.03 201 0.15] . 13 0.10 5] 0.04F 42
2lcyp-2 19701 13000l  42] 0271 21] 6.14] 50| 033 31002 116
2[KGC-1 1971] 13000)] 191 013 711 048] 19] 0.13 6! 0.04] 115
2 | TMM-1 1968] . 10000 271 0.23 321 0.28] 70| 061} 1] 0.01f 130
21sTD-1 - -~ 19711 325081 ol 0.00 51 0131 11} 029 Qf 000! 18
“2|TNT-1 1970] 5250{] 34| 0.57 51] 0851  13] 0,22 8] 0.13] 106
2 |pSP-1 1977] . 7000 71 008 71 0.08] 3] 0.04 31 0.04] 20
2|PKG-1 1979] 8000 21 0.02 7] 0.08 61 0.07 21 0021 17
2 |JHAM-1- 19791  8ooofi  11] 0.2 141 0:15] 131 0.14 3] 0031 41
~2|TKC-1 - 1979} 10000 131 0.11 4] 0.03 9l 0.08] 10| 0.09] 36
.2 |TNB-1 1970} 20000 321 0.16 g4l 042! 29] 0.5 3] 0.02] 148
" 3IBKE-1 19711 - 6000 31 0.05 20 0030 11l 017 31 0051 191
3 |DKN-1 1971] . 12000 10] 0.07 151 011}  27] 0.19 5] 0.041 - 57
3|PPG-1 1969) 33104 1] 0.05 i) 0141 6] 028] o] 0o0f 10
3 |PSN-1 19791 5000 0] 0.00 gl 014 6| 0.10 6| 0.10{ 20
3|csSw-1 19791 5100 21 0.04 10] 0.181 13| 0.23 0] 0.00] 25
3 |BGT-1 1976] 1100091 4] 0.03] 7] 006} 14] 0.12 Al 0031 2
4 |ITM-1 1971] 10000 61 005 39| 033 12 0.10 4] 0.03] 61
41BGN-1 | 1970] 10000 ol. 0.00 0f 0.00 ol 0.00 o} 0.00 0
418GS1 {1970 10000l] 31 0.03 18] 016 5| 0.04)] 21 0021 28
4INWW-1 | - 1969]: 5300 21003 2] 0.03 1] 0.02 11002] 6
- 4 |DNW-1 1970 - 3480 181 .0.48 18] 0.48) 25! 066] . 7]:0.19] 68
41PYT-1 1967] 12000{] 7} 0.05] 47] 033] 24| 017} 3] 0.02] 81
A1PYT-2 | © 1976] 580D 6] 0.08 13] 0.18] 761 1.07 2) 0.03) 97
- 4{LKS-1 “1976] 6000 i3] _0.04 71 0.10 gl 0.11 4§ 006f 22
4 INTB-1 19794 3300 0{ -0.00 81 021 41 0101 .ol 000l 12
4 LTP-1 19791 5200 0f -0.00 7| 0.11 3] 005 3] 0051 13
4 [ TP-2 197913200 ol 0.00 ol 0.00 0].0.00f _ 0f 0.00 0
: Total | 339374)l 4531 0.12] 820f 021] 707 0.18] 126} 0.03] 2106

Note: Data source from Monthly Report in 1989 by TOT

(Average = Fault number per 1,000 subscriber lincs)
(Total = Total number of faults)
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d) Efficiencyof O&M

From the viewpoint of efflclency of O&M, the XB swnches are mfenor to that of
‘the SPC switches as described below; ' . _ _
iy  The XB switches can be monitored from thc mamtenance center, but it can

only transfer alarm signals.

iiy The number of maintenance persons for the XB sw1tches is more than three |

times larger than that of the SPC switches.
iii) The XB switch units frequenily broke down. The number of faults pcr 1,600
| ~ subscribers per month for the XB swuches is 0.53 in 1991 and that of the
SPC switches is 0.32 in 1991. '

¢) Smooth and even replacement

In which year, which switch will be reﬁlaced is prin'c"ipa'lly determined aCcdrding to

the above 4 factors. But we also have to consider about levehng thc volumc of the

replacemcnt work during the study perlod

Table 13.3.3-1 and Figure 13.3.1-1 show the XB switch construction year and its

volume. From the figure, it is apparent that the replacement year will be

concentrated into specific years, if it is assumt:d that the life time is constant. So in

making the replacement plan, to make the replacement work smooth should be -

considered.

Study Results

The resuhs of the study is summarized in Table 13.3.3-4, The replaccment; of each XB
switch unit is shown in APPENDIX Other matters which have. been taken into

consideration in the study are descnbt_:d in Section 17.2.3.
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Table 13.3.3-4 Replacement Plan of XB switches

. Phase-1 Phase-2 Phase-3 Total

. .Execution | Execution | Execution
Metro.1 XB 1 113,184 ) 0 | 113184
Metro.2 X8 | 36250 | 58250 0 94,500
Metro.3 XB | 34310 28,100 - 0| 62410
Metro.4 XB 51,080 23,200 0] 74,280
Sub Total XB | 234,824 109,550 0 |{ 344374
NPT, SKN XB 6,000 0 0 6,000
AYT XB 4,426 0 0 4,426
Sub Total XB | 10426 S0 0 10,426
Swdy Area | XB | 245,250 109,550 0 | 354,800
Tamdem Switch ) _

Circuit | 1505 | 4,158 0 | 5663

13.3.4 - Replacement Plan of Existing SPC .

As the replaceméht n'intf, of t}mé S_PC switches w;.vill come up all at once just like the XB switches,
the SPC switches also will have to be replaced according to a plan studied from various
aspects. But, in the prosent l_ohg—té_ml plan, the replacement plan of the existing SPC switches

in the Study Area is_ not examined in detail like that of XB_switches, because the matters to be

studied such as the evolution of technology and the trend of new services are not defined at
prcsent However, the investment cost in the long-term plan contains the re¢placement cost of

_ somc SPC switches, the term of use of a swnch will be sixteen years (The replacement of SPC

switch capacity-is 709,990 lines in the Phase-2 and 532,896 lines in the Phase-3). To offer
ISDN services, some existing SPC switches shall be modified to be equipped with more
functions. In order to solve this problem, a further detailed study will be considered.

13.3.5 Managemcnt of Floor Plaxi for Exchange
In the future many new kinds of equlpment to mtroduce new services, not to mention ordinary

telephone swuchmg equlpmcnt for meeting ever mcreasmg demand, w111 be installed much
more than the present state in cvery exchangc.

Therefore the present ﬂoor condmom must be always momtored to be able to make a precxse

o future ﬂoor plan for buﬂdmg new exchangc offices so that unnecessary investment can be

avoided as ‘much as possmle

The deiailed data on the requircd Spé_ce is described in ANNEX.
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13.4

Transmission Facilities

As described in Chapter 6, TOT is executing the fifth and sixth expansion projects. in

accordance with the national “ESDP”; howev'cr,'_'l_‘:OT has now the significant number of
waiting applicants as described in Chapter 9. Therefore, an expansion of the transmission
network is required to reduce the number of waiting applicants in the Phase-1. In this section,

the transmission network development plan is described.

13.4.1 Intoduction

The main issues of the transmission network development plan are as follows:

1)

2)

3)

Fulfillment of Telephone Demand

For this purpose, necessary tran_smissibn systems are instailed and expanded in
accordance with the telephoné demand and traffic forecasts. As described in Chapter 9,
the waiting applicants are com}ilctely eliminated in the Phase-1; therefore; the necessary
number of trunk circuits has to be installed in this phase, particularly, in the BMA.
However, the number of circuits in the long distance transmission system between the
BMA and the Surroimding Area can not be estimated because some pro{finccs in the SC
areas such as Suphan Buri, Ang Thong Kanchanabum Samut Songkram are located
outsxde of the Study Area. '

Necessary 'transmis'sio_n systems are also installed and expanded in accordance with the

telephone demand forecast, described in Chapter 8, during the Phase-2 and the Phase-3.

Upgrade of the Service Quality

In order to upgradc the telecommum(‘anons service quality, the network renablhty

~ improvement plans are proposed in the long-term plan as follows:

| 'a) Looped and doubled transmission route expansion plan,

b) = Trunk circuit accommodation plan,
c)  Facility replacement plan.

Divcréiﬁcatibn of the Sérviccé

New tclecommumcatwn technology will be cvolvmg rapidly cvcry year in the world

'_They will be rather quickly mtroduccd into telecommunications systcmq

Telecommunications services are not Just for domestic uses but also for mtematmnal
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uses. It is, therefore, important to pay more attentions to the trend of telecommunication
technology and also CCITT recommendations.

For this purpose, Synchronous Digital Hierarchy (SDH) introduction is considered.

13.4.2 Long Distanc_c Transmission System Expansion Plan

For estimating a necessary number of sys_tems in the long distance transmission systems, the
number of circuits in the whole Kingdom should be estimated at first because trunk circuits to
the southern part of the country pass through Nakhon Pathom and to the northern part pass
through Ayutthaya. Trunk circuits to other areas are excluded in this study; therefore, the
necessary number of systetns are estimated with the data used in the former Mast_ei' Plan. The
required number of systems in 2007 is shown in Figure 13.4.2.

13- 35



To Ang Thong To Nakhon Sawan
140 Mbfs {1+1) 65 Mb/fs (2+0)
AYA I To Sara Buri

Ayutthaya ,
g5 Mb/s (140)

Lak 8i
140 Mbfs {1+0)

@

CBI

P
NPT

Nakhon Pathom @

140 Mbfs (1+1} ,\\
Y b

140 Mbjs {241}

Y AP
S M (40 N
£ (58 Mb/s (2+1)
. ToMRatchaburi : N\ | SKN
To Ratchaburi Samnut Sakhon
s (1+1) '
To Samut S8hgkhram .
_ LEGEND
TC
Capacity Number of Working System
140 Mb/s (2+1) O PC
Optical Fiber System
Mumber of Standby System — e o Microwave System

Figure 13.4.2 Number. of Systems in Long Distance Transmission (end of 2007)
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13.4.3 Metropolitan Junction Transmission System Expansion Plan

The seventh expansion project is executed by a private firm; however, the necessary number of
trunk circuits is estimated in accordance with the traffic forecast.

1) Required Number of Circuits

The circuits have to be allocated for doubled or looped transmission routes from the
viewpoint of improving their reliability. The method of allocating the trunk cifcuits is
described in a later section, Table 13.4.3 shows the number of trunk circuits expanded in
the Phase-1 in accordance with the subscriber line expansion plan to eliminate the waiting

applicants.-

Table 1343  Expanded Number of Circuits in the BMA

Span Phase-1 Fhase-2 " Phase3
Junction Trunk
Circuils 137,913 13,726 44 460
Long Distance :
(in BMA) 17,193 10,867 3,636
- Total 155,106 84,593 48,096
Construction Cost 4,214 - 2,208 1,307 .
{million Baht) o

Note: 1. Unit price :7.17 thousand Baht,
2. A same unit price are used for both the junction trunk circuits and
the long distance circuits.

2)  System Expansion Plan

The configuration of the transmission network in the Phase-3 is shown in Figure 13.4.3.
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Figure 134.3 Configuration of J unction Transmission Network (end of 2007)
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13.4.4° Spur Route Transmission System Expansion Plan

The necessary number of circuits for the Spur routes transmission systems in the Study Area is
estimated in accordance with the telephone traffic volume. The expansion of the existing
microwave system can be planed during Phase-1, however, optical fiber systems are required
to install during Phase-1 and Phase-2 from viewpoint of both full assignment of microwave

system and transmission network reliability. The total number of circuits in each area is shown
in Table 13.4.4,

Table 13.4.4. Number of Circuits in Spur Route Transmission System

Arca Name No. of Circuits :
o Phase-1 Phase-2 Phase-3
Ayuithaya 5,638 6,943 5,754
Nakhon Pathom 7,444 12,110 20,918
Samut Sakhon 5,688 5,528 3,439
. Total _ 18,770 24,581 30,111
Construction Cost | 409 1 2,694 2,430

{million Baht) -

note: 1, Unitj pnce Phase-1, 26 57 thousand Baht (expansion of microwave system)
2. Unit price : Phase-2, 109.60 thousand Baht. {optical fiber installation and expansmn COst is
estimated,)
2. Unit price : Phase-3, 80.70 thousznd Baht. (optical fiber installation and expansion cost is
estimated. But they arc cheaper than Phase-2. Because the route length will be shorter than
Phase-2.) -

13.4.5  Reliability of Transmission Network Plan
1}  Looped and Duplicafed Transmission Plan
a) Long Dis'tance' Network

1 the 10ng distance dlgttal transmlssmn system in the Study Area, the Secondary
Centers (SCS) have been connected to Bangkok with doubled routes by microwave
transmission systems and optical fiber transmission systems as described in

~Chapter 6; however, Samut Sakhon is still connected to Bangkok with a single |
route microWan transmission system. Samut Sakhon located next to Bangkok is
expected to be an important PC because many 1ndustr1a1 estates and residences have

" been recently constructed. Additional Transmission routes should be, therefore,
- ‘considered to secure the Samut Sakhon PC from disasters and transmission route
- troubles. An additional route is shown in Figilrc 13.4.5, in which a microwave
.' :t{&nérﬁissioﬁ'siystem.between..Samut Sakhon, Samut Songkram and Petchaburi
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should be installed. However, it is necessary to conduct another study for-

determining the actual additional route.

NPT o ' s sfxl
Nakhon Phatom 68 Mbfs (241) % on
140 Mbfs 1
a1y gy
[ 565 Mbss 5 .
RBR ¢ 20 134 Mbrs
Raichaburi j o
140 Mbss I
(1+1) _i
I :
68 Mbfs
u-uﬂnnmn-uuo
PBI SKM
- Phetchaburi ToSamut Songkram
LEGEND
Cé city Nurnber of Working System . .
\
140 Mb/s (2+1) - O ~ PC
e o w —  Microwave Sysiem =
" Number of Standby System Optical Fiber System
- Additional
T8 W B fcrowave System:

'Figure' 13.4.5 Looped Transmission Route for Sarmut Sakhon

)

e

b)  Metropolitan Junction Network a_nd'S'pur route Tfénsmi'ssibh 'Nf:'t_wo"rk'

.As shown in Figure 13.4.3, main switching. Ofﬁces'ih the BMA 'are-conneCted each
other with donbled or 100ped transmission mutes ‘however, transmlssxon routcs

“between RSUs are neglected in the figure: Itis expccted that mstallatlon of RSUs
will be increased in the near future in the BMA Junction transmxssmn systems
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between RSUs and MSUs should be constructed cffeCtively in the view point of
both cost and network rcliability'.' For connecting RSUs to MSUs, optical fiber
transmission systems will be installed in the BMA and microwave transmission
systems will be installed in the provincial arcas. Doubled or looped transmission

- routes should also be considered for connectmg RSUs to the MSUS from the

viewpoint of the network reliability.

Circuits Accommodation Plan

~ As mentioned above, duplicated and looped transmission routes are planned for the
~ improvement of the telecommunication network reliability. However, the trunk

circuit accommodation method also has to be established for dividing the circuits
into these duplicated or looped routes. Some designing systems for circuit
appomomng mto plural routes will be necessary in the near future.

13.4.6 Introduction of Synchronous Digital Hierarchy (SDH)

As mentioned in Chapter 6, TOT has not _in'l':roc:iuced the SDH in its telecommunication network

yet

t; however, it is necessary to consider how to introduce the SDH effectively and

economxcaliy into ‘the telecommunication networks as prescribed in the CCITT

recommendations. In this section, the introduction plan is described.

1)

The Required SDH Mﬁlﬁplexers

E For in‘tr:od.ucing the SDH system, some kinds of equipment for adding, dropping and

cross-connecting circnits should be introduced by taking account of the CCITT

recommendations. The type of equipment for the SDH system will be also decided by

the sectors depending on the network size, present situation of telecommunications in the

country. One required equipment is shown in Figure 13.4.6-1. .
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Figure 13.4.6-1 A Required Equipment for SDH System

Features of SDH

As described in Chapter 6, the SDH system has many merits for both TOT and the
customers. In this section, two features are described. '

a)  Simplicity of Telecommunications Networks
i) BMA
In most countries, transmission networks are mesh type networks in

metropolitan areas; therefore, it is very difﬁcul:t:to Qpe'rate, expand, maintain
and design the networks, Introduction of the SDH system will be able to

simplify network structures as shown in Figure 13;4_.6—2 through adoliting B

cross connect modules (XCM) and add/drop modules (ADM). |
if). Long Distance
In long distance telecommunication . netwbrk it is expected that the

introduction of the SDH systerm will make the prescnt rather complcx network
to a simplified network as shown in Figure 13.4.6-3.
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:'Existing Network " SDH System Network
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]
¥

Figure 13.4.6-2 Feature of SDH System inn the BMA

g,
R.

| .
"w—y%"

CDGHIL]
(Small Node Office)

Existing Network ‘ SDH System Network in the Future

{a} Coﬁfigu_rslion of Exis!ing Telecommunication Network and Simplificd SDH System Network

Co

Existing NggworkD

Liisiance :

. {b) Cost Performane Bewween Exis:ting Network and SDH System

Figure 134.6-3 . Features of SDH System in Long Distance Network

As shown in the ﬁ'guré, the simplified network is not only very convenient for
_operation and maintenance but also it makes more efficient investment

possible. -
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b)

Enhancement of Operation, Administration and Maintenance (OAM) Capability

A Composition of the SDH netw'ork'management system-is shown in Figure

13.4.6-4. In the SDH system, thc operation and maintenance wﬂl be expected to be

extrcmely easy as follows. .

i)

1ii)

Operational Function

- Routing and re-routing are done quickly and simply.

- All the SDH facilities can be always monitored by operators.

- Any assigned channel for measurement can be always accessed and tested
in the SDH system.

Remote Control

As shown in Figure 13.4.6-4, the SDH system can be controlie_d remotely
with work stations through.data links such as packet circuit networks, efc..
Various jobs such as re-routing and monitoring can be done’ by a centralized
control center. '

Man-machine Interface

Improvement of man-machine interface can makc the access to the SDH
systems easier with work stations. ’
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Packet or Leased Circuit Neiwork

LEGEND

Control Interface

Conitrpl and Access
Plant Network

Work Station

E ]
Protocol Transfer

| |
MC TC

l - l '$DH Tranmission Systes: g
— ADM L XCML ey

ADM H XCM p—

TC

MC

ADM

XCM

Terminal Controller
Measurement Controller :

ADD/DROP Module

Cross Connect Module

Figure 13.4.6-4 SDH Network Control System

Imrbdiz’ction Method

Tﬁ_e SDH system o the existing 'tcle_communica'tion networks can easily be made through
' ihe_éveljiay method as' shown in Figure 13.4,6-5 bécaus_e the existing networks have
.aircady..he@:n Sy_r}Chronize_d in 2 Mb/s sigqal. Itis recommcn_ded to introduce the SDI
'_sys't'cm in .a‘cc'ordancc: with expansion of trunk circuits and replacement of outwomn

equipment.
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Existing Network

Overlay Method

Switching Switching
Facility : Facility

Figure 13.4.6-3 Introduction Method of SDH System

4) SDH System Implementation Plan

.a)

Implementation Procedure

- As mentioned above, it is practical to introduce the SDH system into the existing

telecommunication networks through the overlay method in accordance with nfunk

" circuit increase. The introduction procedure is recommended in the following.

i)  Long Distance Routes

In the long distance transmission network, the SDH system will be initially
introduced in the principal routes such as routes between the SCs and the

TCs. Figure 13.4.6-6 shows an example of the SDH' system introduction
plan for the long distance transmmsmn network in the north and northeastern
parts. 'As shown in the figure, it is effective that dlgltal cross connect
modules (XCM) are applied in large node offices such as the SCs and the TCs
and that ADD/DRCP modules (ADM) are applied in small node offices such
as small PCs. | '
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Figure 13.4.6-6 SDH System Intcoduction Procedure (Long Distance, North & Notth-East)

iy  Bangkok Metropolitan Arca

Fxgure 13 4 67 shows an example of the SDH system introduction plan for
the Bangkok Metropohtan transmlssmn rouies. As shown in the figure, it is
j effectwe that XCMs are apphcd in large node offices such as tandem
_ 3w1tch1ng offices and large 51zc local sw:tchmg offices and that ADMs are
apphed in smalI node offices such as small size 10ca1 switching offices and

RSUS

13-47




M Fotroduction ) {

LEGEND
Digltat Cross Connect
Modula .
Digitz] ADD/DROP g :
@ Module —— = I *ADM Intreduction
” ' ‘Sample Area
y . m TandemSwitching — xch /g:h r
M6 Ofﬁct. / \—/ \‘ ‘ b .
= Large node Local g i’ .
Switching Olfice .
Small node Loct]
@ Swilching Office
@ Romete Switch Unit Lc 3 H
KCQ
Existing Opticei \MJ
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XCh - XC
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Figure 13.4.6-7 SDH System Introduction Procedure {(Metropolitan Area)

b) Implementation Plan |

~ Which routes the SDH system should be mstalled in the BMA i is shown in Table
13.4.6. However, when the SDH systcm mtroductlon m‘ojcct is started, a. further
stody will be reqmrf:d Even if a new, telephonc network is constructed durmg the:
TOT seventh ESDP separately from the TOT’s cxlstmg nctworks, it is very easy to
mtroducc the SDH system As mcntloned above, the mtroducnon of the SDH
system is quite beneficial for both the sector and the customers Therefore, it is
recommended to introduce the SDH system as early as possxble. ‘ | ' ) '
| (
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“Table 13.4.6  SDH Sysiem Introduction Priority

Period Intloducu(m Office Remarks
Phase-1 | 1) Tandem (KKM, PNC, PKG, LTY, LKS, PYT) Further study
2) Large node LE (SRW, K17, SKW, HAM, ASD, will be
- PTW, SMS, CWT, ITM) required
3) Newly installed RSU
4) Intematlonal broad band Ieased circuits
5) PCM-30 chlacement (PNC, KKM, SRW, SMS, ASD,
PTW, BNA KGC, SPK, TNB, CSW, PG, PYT,
_ BGS, LPT-1, LPT-2,) _
Phase-2 | 1) Large node LE (the remamc_d LE in Phase-1) Further study
2) Newly installed RSU (the installed RSU in Phase-2) will be -
3) Iﬁtem ationai broad band leased circuits ' required
4)'PCM—30-Replacemcnt
Phase-3 | 1) Newly installed RSU Further study
12 International Broad band leased cucmts will be
3) PCM-30 Replacement ‘ required

13.4.7 Facility Replacement Plan

The transmission séction has. three k'ind's of facility replacémént plahs which are replacement
plans « of the analog facilities, the metallic PCM-30 faulmes and the ex1stmg digital facilities.
Accordmg to the TOT rcplacemcnt pOlle, these facilities are supposed to be completely
deprec1ated in twenty years; however, it is very difficuit te Judge the timing of facility
replacemcm Thérefore, the replacement costs of the existing facilities will be estlmated in each

phasc in accordance with the number of c;1rcu1ts

1) Analog Facility Replacement Plan

W) Existing Analog Facilities

_ As descnbed in Chapter 6 the apprommate number of analog n'ansmlssmn systems
';'are shown in ‘Table 13 4.7-1.

b "‘.Ré,iﬂﬁct?mclﬁﬁil"iaﬁ”.{':_,_f 2

In the BMA, the replacement of the f:fos’sbar switch'fac_i‘liti_es is planned in each
area. 68 percent and 32 percent of them will be replaced in the Phase-1 and the
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Phase-2. The replacement of the analog transmission and phase facilities is also
planned in accordance with the replacement of the crossbar switching facilities. The
plan of the analog transmission facilities is shown in Table 13.4.7-2. A detail study
will be required to determine when the facility replacement plan is carried out,

Table 13.4.7-1 Existing Analog Circuits

Span : No. of System | Required No. of Remarks
: . : B ‘ DTI
AYA -SRI 6G(1+1) ' R
: 960 CH 32
Long Distance SRI-KKM {. 6G(3+1} '
: 960 CH %
NPT-KKM | 6G@+l) - | '
' 960 CH . 128
CCO - KKM 6G (3+1) _
' ~ 960 CH %
Sub Total 960 CH : :
(11 S§YS) 352 . o
Bangkok KKM - PYT COAX (2) - 1 Longdistance
Metropolitan 2100CH . 180 circuits are also
‘ accommodated,
KKM -PYT 3G(240) Jn - '
Sub Total 180
Grand Total : 532

Table 13.4. 7 2 Analog Faciiities R(:placement Plan

Span Phase_—l_ - Phase-z . Phasc~3 _Total
' (No.of DTD | (No.of DTH) (No of DTI) '
Long Distance - 224 128 -~ . . 352 .-
© 1 Metropolitan Area 122 S 180
“Total 346 186 ‘ L '
‘Percentage (%) .| - 05. 35 -~ 100

Note :  The replacement cost of the long distance analog facilities is not esmnatad Because l;hey are
planed to replace from viewpoint of the whole couniry. :

PCM-30 System Replacement Plan

According to the fault data in 1990 - 1991 of TOT, the fault rate of the PCM-30 facxhnes
is in the target fzgure range; however, it is cxtremely higher than that of the optical ﬁber.
systems in the BMA. Some PCM-30 facilities have been used for more than 20 years.
with the crossbar switching facilities. The replacement of the PCM-30 systems is
planned in accordance with the replacement of the crossbar sw1tch1ng facﬂmes It is also

- described in detail in Chapter 17.
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a)  Existing PCM-30 Facilities.

3,102 systems are operating now in the BMA as described in Chapter 6. Their
replacement is planned by the same way as the analog facilities are replaced

b)  Replacement Plan

The'replac:enient of the PCM-30 system facilities is basically planned in accordance
with the replacement plan of the crossbar switching facilities as shown in Table

13.4.7-3,
Table 13.4.7-3  PCM-30 Facilities Replacement Plan
Span - " Phase-1 Phase-2 Phase-3
S (No, of DTI) (No. of DTI) {No. of DT
Meiropolitan Area : 1,144, 1,109 662
Percentage (%) 39 38 23
-Construction Cost 912 834 528
{million Baht) '

Note:  Unit price : 797.1 thousand Baht,

3 Replacement of Existing Digital Facilities

Working channels of the optical fiber system in the BMA are estimated to reach 5,646 DTIs by
the end of the fifth ard sixth ESDP of TOT. On the bthcr hand, the optical fiber system has
been applied to the transmission in the BMA since the fifth ESDP project of TOT started in
1984. It has already passed around ten years since the optical fiber system was used in the
BMA. The Study Team, therefore, considered those transmission facilities which were used
for ten years should be rehabilitated.

Approxiﬁ}ately ong third of the existihg opiical fiber system are planned to be rehabilitated in

each Phasé during the long-term period as shown in Table 13.4.7-4.
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Table 13.4.7-4  Optical Fiber Systeh Replacement Plan

Span ‘Phase-1 Phase-2 Phase-3 .
 (No.of DTD_|* Mo.of BT | (No.of DTD
Metropolitan Area 560 560 560
Porcentage (%) 133 333 333
Construction Cost 1,510 1,510 1,510
(million Baht)

Note:
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CHAPTER 14

OPERATION AND MAINTENANCE PLAN






CHAPTER 14 OPERATION AND MAINTENANCE PLAN

Emphases of the telccommumcatlons facility operdtlon and mamtenance (O & M) management
have been placed on improving the network quallty (less break downs and shorter down time).
The telecommunications services deppnd on effectiveness of O & M efforts. The maintenance
activities will become more important for telecommunications businesses in the future.
However, on the oth'er hand, the effectiveness of télecommunications maintenance activities
largely depends on .th:c qﬁa'lity and efforts of individual engineers and technicians who are
responsible for maintainin'g teIe_:éommunications facilities and softwares.

Flgurc 14 shows a concept of the O& M managemment. An “Opération and Maintenance Plan“
will be studied on the basis of Flgure 14, In order to prowde good telecommunication
. services, O & M activities need to he improved: from the points of reliability, mamtamablltty
and good customci services based on the analysis of the present conditions at all times, In
accordance with these 1mprovemcms structural changes, personnei reshuffle and human
' developmcnt will be needed.
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14.1  Operation and Maintenance Works

* This section proposes an O & M work method to improve telecommunications facilities and

services to enhance customer services and business operations. The O & M work methods for
- the Transm1ss1on Switching, Outside Pldnt and Commercial sections as described in Figure
7.1.

14.1..-1 : TransmiSSioxi

Interruptions of information flows will bring confusions and losses to the society; therefore, it |

 is necessary to control telecommunications networks according to traffic volume and frequency
of dcmdents The centralization of the super visory systems will be completed by FYI992 All
the transm1ssmn systcms will be integrated in the Phase -2.

1) Ceﬁtralized Operation System

This operation system covers not only the fong distance transmission systems, but also the
spur routes and the metropolitan junction transmission ‘syste_ms. It consists of an alarm
. collecting system, alarm processing and transmitting system and supervisory and
operation system. Figure 14.1.1 shows an integration plan of the O & M work of the
transmission systems. | '

2)  Required Manpower

The transmission networks will be also expanded in the future. The O & M works at the
same time will increase. However, the work e_ffic.iency_will_ B_e enormously improved by
'using this centralized operation system; | the_refo.re, the requirement for additional
manpower is not so large even though the nét\#brk expands three times I'arger in size.
Because the network expansion will be offset by the 1mprovf:d work efﬁmency The O &
M works can be handled by a smaller number of hxghly quahﬁed staff
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Figure 14.1.1 Centralization of Transmission lobs

14.1.2 Switching

The number of switches will increase in the Study Area. SPC switches will replace all the
existi'ng XB switches before FY2000. As the networks expand, they _i:vill be enhanced
gradually throug.h the 'Offerings of many new services. Many new network functions will be
added by softwares. Therefore, knowledge and skill of softwares will become more 1mp0rtant
for the maintenance and operation specialists. ' '

1) Maintenance Job
a)  Centralization

Figure 14.1.2-1 shows a centralized switching maintenance system. In order to
manage the telecommunications networks effectively and economically, the
centralized telecommunications network management system is necessary. “Ithias
mainly two merits. One is to monitor and supervise all the networks on traffi¢
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volume and troubles. The other is to i'mprove the technical level of the O & M
specialists so that they can carry out efficient operation and maintenance jobs.

'(Pre_scnt) : . {Future)
Switching Ol'ﬁoc.
Centralization
Noie: :ﬁ Day#ms
e E:) 3 1ttt
R ity q ¢t ' q 11t
s g - se 1t

Now, Night-lime & Holidey
Maintenance System ks,
"Supervisory Control”
When a faulk occurs, Repidly
Released by Remoie Control

§> "Only Supervisory" J
Wihen s fault ocowes,

. Engineers arc sent.

Tk 4t

T

G ——

-

Figare 14.1.2-1  Centralization of Switching Maintenance Jobs

Aftér replacing all XB switches with SPC switches, TOT should concentrate on
switching maintenance which excludes test and jumper works in several exchange
offices. The reasons are as follows:

- When exchange offices with faults can be remote-conirolled (hereinafter referred
to as “unmanned exchange office”) at any time, troubles will be quickly solved
by remote-control from an operator controlling exchange office (hereinafter

referred to as “manned exchange office”). _ '

-~ In t_he‘hurhan Tesource aspects, under the integrated maintenance system, the

necessary number of maintenance people can be smaller than the present one.

- Furthermore, high Ievel_ SPC switch maintenance engineers (technictans) can be
mainly allocated in the manned exchange offices.

Figure 14.1.2-2 and Figure 14.1.2-3 show a tentative centralization plan of day-

time maintenance jobs in the switching section'in the Study Area. Conditions are as
follows: ' '
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b)

i)  Manned Exchange Office

- Tandem Exchange Office (KKM, PNC, PYT, LKS, PKG, LTY and
TNB) L
- Large Scale Exchange Office (BGT, NTB,DNM, KGC and BNA)

iiy  Centralization Time

The exchange offices in the following areas are integrated in accordance with
the completion of replacement

- Maintenance Areal - 'Ph'asc'l
- Maintenance Area2,3and4  Phase 2

Operation (Test and Jumper Job)

The number of RSU switches will increase in the Study Area. Every time a new
subscriber.comes in or moves out, an operétio’n team needs to go out to each
unmanned RSU office for juinpering at MDFs. The cost and time for this job will
become 'big' in the future. Remote controlled MDF or automated MDF is now under
developrnent. '

3) Required Skill

a)

Digital Exchange Maintenance

‘At present, software maintenance jobs on the digital switches afe carried out by the

software support center of TOT. However, there are some occasions in which TOT

depends on suppliers in peffoming the maintenance jobs. When the software

maintenance jobs increase in accordance with the installation of new SPC switches,
which support new services, it is doubtful whether or not TOT can constantly and
timely receive services from the suppliers.- ' '

Since there exist different and incompatible types of SPC switches in Thailand, it

may be difficult for TOT to provide intelligent network services to customers. In
order to avotd this problem, TOT should be able to make switch specifications by
itself. ' '
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b) Design

" As the number of switches increases, design jobs (functional and detailed level
switches design) for switch set up switches will also increase. This has been
mainly carried out in the headquarters. It is very useful to experiencé switch design
jobs to carry out proper mainténanca in the switching field; therefore, TOT should

“ move system design jobs from the headquarters to the lower offices. If impossible,
TOT needs to carry out “On-the-Job-Training " in the headquarters.

14.1.3 Outside Plant

In the near future, the outsidé plant facilities will increase by a enormous scale. Therefore, it is
necessary for TOT to establish a inore effective maintenance system.

Additionally, the technology progresses is very fast and new technology such as optiéal fiber
cables network certainly come ir_ltb the outside plant ficld soon. Hence, new technology
maintenance shiould be urgently esiablished.

On the other hand, the telephone ilistallation works will reach its peak in the Phase-1, and
decreases suddenl); after the cl_imination of waiting applicants. How to manage the big
installation work in the Phase-1 and how to provide the necessary technicians for the work
should be considered frd_m the viewpoint of the future management of TOT.

1)  Telephone Installation Works

Figure 14.1.3-1 and Figure 14.1.3-2 show the estimated number of telephbne installation
jobs in the long-term period. The figures were calculated by using a regression analysis

between the number of connected lines and the number of installation in the past ten
- years. ' - ' '

" 'These figures mean that approximately three to six times moTe manpower will be required -
fof'thé t'elc_phqnc ixjs.‘téliation jobs until the target year of elimina‘ting'Waitiﬂg applicants. |

 But at the end of 2007, the necessary man power will drop down to about one third of the
required man poWer“ in the peak period. The telephone installation jobs are mainly easy
-inStﬁIl_ﬁﬁon of drop wires. .The'refo're_, the telephone installation job s should be carryed
out by subcontractors. . - o ' S -
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Number of Lines
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Figure 14.1.3-1  Estimated Number of Installation in the BMA

Numiber of Lines
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Figure 14:1.3-2  Estimated Mumber of Installation in the Surrounding Area

Maintenance

Figure 14.1.3-3 and Figure 14.1.3-4 show the estimated total number of fault 'rcpai:s.
These figures were calculated by the fault rate set at 2.0%, 1.3% and 1.0% in 2007.
The fault rates before 2007 were assumed by'the declining balance method. The target
fault rate in this long-term plan is 1.3% of the lines connected per month as mentioned in
Chapter 13. | |

Quick repair jobs are very important to keep the confidence of the customers on TOT.
However, temporary repairs must be avoided because they are one of the major causes of
the frequent faults. '

Therefore, the 'fc_)llowin'g measures should be carryed out to improve the

telecommunications service quality and save the maintenance cost.

14-10
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Figure 14.1.3-3  Estimated Number of Repairs in the BMA
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Fr= Faull Number / 100 Lines connected per month in 2007 _

Figure 14,1,3-4  Estimated Number of Repairs in the Surrowniding Area

; .The executlon of preventivc mdmtenance zu,tlwtxes bascd on the analysm of the '
™ present corxdmons
<€)
.. €)

The nnprovement of outside plant mmntcnance techmquﬁs,

The. trammg of maintenance 1cchmques for the maintenance staff;

’I’he devclopmcnt and i 1mprovement of materials of the outside plant facilities,

The ; mtroductlon and Improvement of the facﬂzty management system such as the

COLNETR and plant record kcepl ng..

Hence, thé ‘Test and Development Sector should be improved to carry out the
countermeasures a) and ¢). The Maintenance Sections should be improved for
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quiéker repair jobs together with the introduction of the facility management

systeim.

14.1.4 Commerciai

With the increase of telephone subscribers, they demand better and more diversified

telecommiinications services. In other words, the telecommunications business will be getting

more successful by satisfying customers’ needs; therefore, without more extension and

improvement of this section, it seems difficult that the telecommunications business in the

Study Area will be able 1o develop more.

Y

2)

3)

Customer Services

People involved in the subscriber services directly contact with customers. Customer
appraisals toward TOT are designed by this section;, therefore, from now on, the
customer service field should augment the reception capacity by modernizing the counter

~ system for enhanung the customer services. However, it needs to give more attentions

on its staffing so that employecs will not be expanded beyond the necessity.

Promou'on of Office Automation

At present, TOT is preparing for mtroducmg the COLNETR system for systemaucally
managing customers information. This system is expected to enhance the customer
service level not only in the commercial field but also in the outside plant and switching
fields. It is necessary to complete it at the early stage. -

Marketing

Ma:ketmg and customer relations are one of the least developed managcmcnt ‘areas in
TOT. In order to improve the marketing and customer relations, the immediate efforts

should be primarily concentrated on their improvement. The marketmg becomes very
important to make customers being fully aware that modern and’ prhiSﬁCated :
telecommunication serv1ccs are not just 1o transmit VOlCB mcSSages, but also to transmit,

store, and process all kind of mformanon and to support ‘people i in makmg mtelhgent
decisions. TOT should promote “Informatlomzatlon of the soc:lety and become the

primary promoter of the telecommunication services.

14.12
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4)  Required Skill

As described above, without strategical marketing, it cannot be expected that the
telecommunications business will become successful in the Study Area.

Required skills are as follows:
a) _Marketing Experts,
b)  Professional Sales Expert.

142  Manpower
14.2.1 | Iss_ues'of Manpower Management

When telecommunications facilities ‘and services are expanded, the fnanpowef to construct,
operate_and maintain them must be also expanded at the same time. Massive
telecommunications facilities and services will be just wasted without proper expansion and
allocation of the manpower. The manpower costs are majdr expense items in business
operations; therefore, they must be efficiently and carefully managed.

It seems that TOT lacks the human resource management policies; therefore, it is difficult for
TOT to create strateglc targets in the human resource field. If TOT does not have them in the
human resource ﬁeld wh1ch should be directly linked with the over-all management policies at
the early expansion stage, it is quite possible that the total management of TOT will become

weaker. Thc TCasons arc as follows:

a)  In the financial aspect, it can be foreseen that the portion of the labor cost will increase
in the total expenditure, unless TOT strategically manages the manpower. It will give a
severe negative impact on the total management of TOT.

b In the stafﬁng aspect if TOT does not have stafﬁng standards whlch can properly reflect

amount of works in the offxces it cannot make an efficient use of the ‘manpower. In
“other words, it is difficult for TOT to carry out suitable recruiting and transferring for the
efficient human resource management. It may create imbalance and decrease the service

_ quality.

The Operanon Bureau of TOT has a stafflng standald of own employecs However, it has not
been workmg properly There are two reasons. One is that the amount of works changes
cveryday, ‘however, the standard remains as of five years ago. The other is that there is a big

- d1fference betwcen the actual allocation of employees and the standard. In order to control the

'14~ 13



“total number of employees propefly, TOT should have a macro manpower plan aid employee

allocation micro policies.

14.2,.2 Manpower Poiicy: Guideline

Figure 14.2.2 and Table 14.2.2 show a manpower policy guideline in the future. This -

guideline is estimated by using the number of subscribers in each year and the past growth rate
of the subscriber lines per employee (hereinafier referred to as “Annual Manpower Efficiency
index (MEI) Increase Rate”).

The Number of Employees The Number of Subscribers

60,000 - T 7,060,000
et :
n .
50,000 + ”,,...--"”  6:000000
; ; : f"-’!' o e :
Subscribers - : -+ 5,000,000
40,000 -+ ' : - o :
e '
L _ . 4 4,000,000
30,000 + e o
. / o + 3,000,000
20,000 + v ' S :
./ : S n SRR w SR SRR, Te—" -k 2,000,000
10,000 4 * Target (MEI 1 1000000
B e e e T e e e e et S )
92 93 94 95 96 97 98 99 © 1 2 3 4 S5 6 7
Year :

Figure 14.2.2  Manpower Policy Guideline

This guideline is certainly chaliehging.' Tt can be observed that the target MEL

tends to decrease after FY2000. TOT should give a serious consideration to the forecast

because it may address an important potential problem that will affect the TOT business in the

future,

i4-14
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Table 1422 Manpower Policy Guideline

ITEM / YEAR 1992(2535) 1997 (2540) . 2002(2545) 2007 (2550) ‘7 /'92

Subscribers 1,251,000 3,736,000 = 5377,000 6,513,000  5.21
Manpower Policy 10,190 17,280 . 16,920 13,320 1.31
‘Guideline B :
Efficiency - 123 216 318 489 3.98
Anmual MEIRate 115 1.12 1.08 1.09

Note:  Data of cach year is described ANNEX _
Efficiency means the subscriber lines per empioyee

14.2. 3 Mcthod of Manpower Pohcy Guxdelme Estimatl()n

In thc last Master Plan study by JICA in 1989, the number of employces was calculated by

using the MEI j mcrease rate of 1.066. This was based on the TOT’s past growth rate of the
number of subscribers per employee However, at present, the MEI increase rate in the Study '

_Area is set at 1.150 for the mass installation. If thlS f1gure is used throughout the study

penod we run into the tisk of undennmmg the manpower plan.

As déscribcd in 'Figuré 14.2.6—1, the_MEI is expected to play' an important role in managing
the future manpower. Therefore, the annual MEI _in_cre:as'e rate should be carefully estimated by -
* using not only the past MEI of TOT but alsc those of other countries.

1} - Past _MEI and Annual MEI' Increase R'atés in Developsd Countries
This 's'a_:‘ctimi_ discﬁsscs the ME_I of developed 'cc_)untr_ics.
a)  Trend of MEI -

- 'Table 14.2.3-1 and Figure 14.2.3-1 show the trend of the past MEI in the thirteen
(13) developed c_oﬁmrié_s. The MEI gradually increased.

14- 15
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2)

b)

‘d) . Countries whié_h have high'digital switch rates do not always havé high MEL

Subscribers pcr Employces

40 -

120 4 . PR

100 -

80

.l MEI

a +

20 +

) ; : i
1974 10 1979 1980 to 1984 1985 1o 1980

Figure 14.2.3-1 Trend of MEI in Developed Countries

Stage (197410 1979)........vcerrevrenne 75

Stage IT (1980 t0 1984)........... 99

Stage I (198510 1989)...ceeevvivnniiannnnn - 126

MEI increase rate in each Stage

StageT (197410 1979) 1.06
Stage [T (1980 10 1984) . 1.06

Stage 111 (1985 to 1989) - 1.06

The MEI of the large countries with respect to the area size such as Australia and

Brazil tend to be low in general.

" 'Companson of The Annual MEI Incrcase Rates between The Whole Country and The
" Metropolitan Area '

Table 14 2, 3 2 shows the annual MEI increase rates of the BMA, the whole Thailand, the
' Tokyo metropohtan area and the whole Japan. The purpose of this section is to examine
' whether the annual MEI increase rates of the whole countries can be applied to the

mctropohtan areas or not.

1417



The conclusion is that MEX increase rate of the whole couniry can be applied to the
metropolitan area.

Table 14.2.3-2  Comparison of the Rates Between the Whole Countries and the Metropolitan Areas

Average MEI Increase Rate
Item (1982 to 1991) (1963 to 1987)
The Bangkok Metropolitan Area 1.68
The Whole Thailand o 1.08
The Tokyo Metropolitan Area 1.07
The Whole Japan . | - 1.68

Note:  Regarding the detail daia, refer o0 ANNEX

Examination of Annual EMI Increase Rate in Case of Fixing the Basic Year on the Basis
of Fuifillment Year of Telephone Demand '

Figure 14.2.3-2 and Table 14.2.3-3 show the past changes of '_the annual EMI'incre-ase
rates of five developed countries. The year that wait'i'ng ahplicants are
eliminated is set as the base year (0 year) of thé Table. Regarding the annual
MEI increase rate in each Stage, the followings can be pointed out: '

a)  Theannual MEI increase rate of the First and Second Stagés tend 10 be high for the
mass instaﬂatiqn,

b) In the Third Stage, it tends to d_ecrease' n(-)t"only for smz{fi-inrs'té‘llaztion after thc.

elimination of waiting applicants but also for not being able to rapidly decrease
~ employees,

14 - 18
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c)

In the last stage it increases again because of mechanization, establishment of
integrated operation systems such as the network management system in the recent
years, and increasing demand of telecommunications new services.
First S$1age .coocovviiiiiianiniannn. 1.110
Second StAZe .....oecvviviiiiieiienins - 1080
Third Stage ...... e 1.040
Fourth Stage ... 1.050
Raie
114
‘ Stage lI Stage I Stage IV
112
1.i0
 Annual MEI Increase Rate Line
108 <+
1.06 +
104 +  The Year of Waiting
Lo L Applicant Elimination
1.00 t -+ ¢ $ t i i t et {
1 6 5 4 3 2 41 ¢ 1 2 3 4 5 6 7 8
Year
Figure 14,2.3-2 The Changes of Annual MEI Increase Rate in Five Developed Countries
Furthermore, it is worthy of an attention that the actual employees in

d)

France, Japan and United Kingdom decreased after the elimination of
the waiting apphcants

 Therefore, the annual MEI increase rate in this study, regarding the average MEI

~increase rate in the whole country in the First Stage as the starting poing, is

estimated by using the average MEI increase rate of five developed countries after
the First Stagc '
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First $1age ...ooviiiiiciiinienn, Ir= 8 (1.15
| . | . D
After the First Stage ............. Ir="8 » F
where _ _ _
Ir (MEI) Increase rate _ -
D (MEI) Increase rate of five developed countries in each Stage
S (MEI) Increase rate of the Study Area in the first Stage
F (MEI) Increase rate of five developed countries in the first

Stage
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14.2.4 Necessary Number of Employees by Microscopic Bstimation

This section presents the estimated results of the necessary numiber of empioyees during the _
study peried on the basis of “O & M Work Plan™ of Section 14.1 and “Felecom Var abies' .
in “each O & M work field”. The estimation method is described in the next section.

MNote : Telecom varigbles is “Number of Subscriber Lings™, “Number of Switching Lincs™ and “Number of

Faults” etc.
tk field is “Transmission Section”, “Switching Scction”, “Outside Plant Section”,

“Commercial Section”, “General Affairs Section’™ and “Siaff” cic,

The Number of Employees
22,000 _ .
21,000 + : I
20,000 4+ Ordinary O & M -
19,000 ¢ Work Scheme -~ Manpopver
18,000 + ' - Efficiency Increase

17,000 + | - | |
16,000 4-
15,000 4 ”
14,000 4 g
13,000
12,000 4
11,000
10,000 4

1992 (2535) 1997 (2540) 2002 (2545) - 2007 (2550)
" Fiscal Year

\

Ll

" Efficient 0 & M
Work Scheme

Y . N o —
‘) t

Figure 14.2.4-1 Necessary Manpower Forecast in the Future

Figurc 14.2.4-1 shows the estimated necessary number of 'e.m;:)ioyces of two cases. The two
cases are “The Efficient O & M Work Scheme” and “The Ordinary O &M Work Scheme”. If
TOT employs the efficient O & M work scheme, 1t can cut ab{)ut 5,000
employees at the end of FY2007

Note : The efficient O & M work scheme adopts efficient poiicies such as “Ceniralization of Mainienance

‘Work in Switching Olfices”; “Contract of lnsla]]atmn Work” md “Improvement of 'Adzhinisﬁation '

Work” etc.

14-22



1)  The Necessary Number of Empl.oyccs in each O & M Work Field in the Future
a)  Necessary Number of Employees

Figure 14.2.4-2 and Table 14.2.4-1 show the necessary number of employees
under the efficient O & M work scheme.” Figure 14.2.4-3 and Table 14.2.4-2 show
the necessary number of employees under the ordinary O & M work scheme. It can
be observed that there is a significant difference between the two schemes.

" The Nltmber of Employee
25,000 o

20,000 +

B suif (PO, OCA, DIA)

15,000 '
7 B Engineering & Project (Line}

D Operations (Line)

Operations B General Affairs (line)

10,000

5000 4

1992 (2535) 1997 (2540 2002 (2540) 2007 (2545)
: . " Fiscal Year

Figute 14.24-2 The Necessary Number of Employees under the Efficient O & M Work Scheme

‘Table 14.24-1 “'The Neccséarerumb'cr of Employces under the Efficieni O & M Work Scheme

1992 2535) | 1997 2sa0y | 2002 2540y | 2007 2545)
General Afairs (tinc) 1340 1,139 968 823
'- Operations (L;ine) 7470 . 10,592 - 13172 1 14,759
Enginecring & Project (Ling) | 1,080 _ 1,080 1,080 | 1,080
safcpooca0my | 300 4 a0 | z0 | 300
Totar B . 10,190 | 13,111 15,520 '16',962
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The Number of Employee
25,000 5

20,000 4

B8 sufr(cro, 0ca, 01A)
15,000 -

[ Engincering & Project (Line)

D O.craiions Line
10,000 perations (Line)

QOperations

B General Affairs (Jine)

5,000 4

1992 (2535) 1997 (2540) - 2002 (2540) 2007 (2545)
Fiscal Year

Note:  Figure 14.2.4-3 is described the neccssary number of employccs under the ordinary O & M work
scheme.
However, in the study, the necessary number of employees in the hcadquaricrs is frxcd in the future.

Figure 14.24-3 The Necessary Number of Employees under the Ordinary O&M work'Scheme

Table 14.2.4-2  The Necessary Number of Employees under the Qrdinary O & M work Scheme

1992 (2535) | 1997 (2540) | 2002 (2540) | 2007 (2543)
General Affairs (linc) - 1,340 1340 1,340 1,340
Operations (Ling) 7470 13500 | 17030 18,760
Engineering & Project (Line) 1,080 1,080 1,080 1,080
Staff (CPQ, OCA, OIA) ' 300 300 300 300
Total __ : 10,190 | 16,310 19,750 21,480

b)  Necessary Number of Employees in the Operations Field

Figure 14.2.4-4 and Table 14.2.4-3 show the necessary number of cm;:)loyce"s in 'thc
| operanf‘ns field under the eff1c1cnt O & M work scheme. Figure 14.2.4-5 and’ Table

14.2.4-4 show the necessary number of employces undcr the ordinary O & M work
scheme. Especially, there is a significant dlffclence between the sw1tch1ng dnd_

installation fields.
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The Number of Employee

25,000 - - )
Transmission
[U Switching
20,000 -
B Construction
© 15,000 o ; PRI El Maintenance (Tel. Services)
Switching L
. : : : Operator Services (Tel, Services)
10,000 4 -
. Insl.allatiml (()rdinary Tel)
_ g ] Insl:akiauon (I’ubhc & PABX))
5.000 :
Com',nercial . EI Commercmi Semces
0 ‘ : % Cthers
1692 (2535) 1997 (2540) 2002 (2540 2007 (2545)
: Fiscal Year

- Figure-l4.2,4-4 The Necessary Number of Employees in Operations F1eld under the Efficient O&M
: Work Scheme

"Table 14.2. 4-3 The Necessary Number of Employees in Opérations. Fleld under the Efficient O&M

Work Scheme
. o 1992.(2535) | 1997 (2540) | 2002 2540) | 2007 (2545)
_f)thers e | '_ : 300 _. 332 282 239 .
. Commercial Servi(':es. o L 1,290 3,040 L4210 4,930
Installation (Public & PABX)) | - 790 930 | 1230 1,380
Instaltation (Qrdirary Tel 0|0 o 0
: 6Deraior Services (Tél Services) 340 1340 | 340 1 - 340
| Maintenance (Tol. Services) .|~ 2,220 3,720, 5060 | 5720
Construction -~ S8 580 580 580
Swuchmg - - ' - : 1,390 _ 1,500 | 1,320 1,420
Transmission___ 1 150 150 : 150 150
Total . . . - 7,470 10,592 13,172 14,759
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The Number of Employee
25000 - >
Transmission
Switchin ‘
. g ik Switching
20,000 +
_ m Construction
15,000 LInstallation B Maintenance (Tcl. Services)
QOperator Services (Tel, Services)
10,000 - r ——] . S ’ ‘
’ ; : e ‘\Q@v@: ‘\\\3 8 instaltation {Ordinary Tel.)
3 S SR i .
5‘00-0 SO .Installalion (Public & PABX))
Comme rﬂial : T Comimercial Services
0 ‘ ’ Others
1992 (2535) 1997 (2540} 2002 (2540) 2007 (2545)

Fiscal Year

Figure 14.2.4-5 The Necessary Number of Bmployees in Operauons Field under the Ordinary O- & M
Work Scheme

Table 14 244 : The Necessary Number of Employees in Operaticns Field under the Ordinary O & M

Work Scheme

1992 2535) | 1997 (2540) | 2002(2540) | 2007 2545)
Others | 390 390 390 390
Commecial Services 1,290 3,040 4210 4,930
Insialiation (Public & PABX)) 790 970 - 1,290 1,470
Insiallation (Ordinary Tel.) 320 1750 | 1,590 1,120
Operator Services (Tel. Services) 340 990 1420 | ume
Maintenance (Tel. Services) 2,220 3780 | sa00 {5940 |
Construction 580 580 s80 | 50
Switching 11390 70 | ise0. | 2000
Transmision 150 360 490 | _..580
Total . 7,470 13,590 17,030 18,760

2)  Manpower Policy Guideline and Necessary Employees |

Figure 14.2.4-6 and Table 14.2.4-5 show the: targci derived frorri the m'an'pow'er
policy guideline and the necessary numbar of employces csnmated by the microscopic
forecasting method. '
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The Number of Employees

20,000 . Manpower
18,000 + Policy Guideline
woom g o el OT€ EffiCiency
14,000 + P R
12,600 * S ) : .
10000 Necessary Number of Employees
8000 1 by Micrescopic
6000 4 Estimation
4,000 4
2,000 +
0 A : n .
1992 (2535), 1997 (2540) 2002 (2545) 2007 (2550)
. Fiscal Year

Figure 14.2.4-6 Manpower Policy Guideline and the Necessary Number of Employees

Table 14.2.4-5 Manpower Policy Guidcl_ine and the Necessary Number of Employees

_ 2002 (2545)

by Microscopic Estimation

1992 (2535) | 1997 (2540) 2007 (2550) _
Manpower _Poiicy Guideline byl - 10,190 17,280 16,920 13,320
Macroscopic Estiméti_nn' o s |
Mecessary Number of Employees 10,190 13,111 15,520 16,962

" In the Phase 3, the necessary number of employaés is expected to become higher than

the manpower policy guideline. This is because the microscopic forecasting method

employes the efficiency increase policies and measures within the present business

scheme. More drastic policies and measures to improve the efficiency and productivity

should be employed to follow the policy guideline. Further, utilization of external

resources is indispénsable to reduce simple and labor concentrated jobs in TOT.

| 14.2.5 Bﬁt_rdscdp'ﬁ; Estimation Method

- The microscopic estimation method is described in APPENDIX
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14.2.6 Human Resource Management for TOT

The Fifth, Sixth and Seventh National ESDP have pointed out the necessity of management
improvement in state enterprise management efficiency. ' :

TOT has a plan to recruit more people than ever before. The two million line expansion project
in the BMA is carried out by a private firm using the BT O method from 1992 o 1996 it can
be foreseen that the present work volume of each department in TOT will not increase except
the commercial departments (it is not clear _whether TOT will take care of the maintenance work
of drop wires expand in the seventh project or the private sectors will do it). -

There is a possibility that the Thai government will deregulate the telecommunications business
not only for the present concession bases but also for carriers. In the near future, TOT can no
longer keep its monopolistic position as it used to be, and TOT will face competition in market.

In order to compete, TOT will have to save its expenditures, minimize the operating (including
manpower) cost, reduce its rate and increase the share and the net profits. The staff
femuneration is not the exception and needs to be reduced. However, it is not easy to reduce
the staff and the salary level, '

1)  Establishment of Human Resources Management System

The Human Resources De'parttﬁent of TOT needs to establish a proper human
resources management plan that should have: o

a)  the service level as target for staff allocation,

b)  the size of required manpower reflected on the work volume, s_ervicc: level, and
cost, _ o o _ |

c)  job classification for the switching, 0utside plang, cdmmerci'al sectibns, -

d) close linkage wnth the TOT total management. plan and C&M pian of each
dcpartment and unit, - '

e)  macroscopic personnel plan whlch should bea part of the mdnpower managcment -

and development policy and the plan of TOT and should be a gmdelmc o
coordinate requirements of the staff increase from each department and unit. |

In order to set the proper human resources managenient plan, it is necessary at first to -

monitor business activities such as work volume, ser\?icc level, and capability of the staff
at present. Second, it is necessary to forecast business situations in the future and try to
adjust for them.

1428
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2)

 Establishment of Staff Relocation and Re-assignment System

It is necessary for TOT to vitalize the ‘staff, develop the capacity of the staff, and utilize
the present personnel as much as possible. TOT is also required to save the manpower
cost for efficient business operations. In order to achicve this, TOT needs the staff
relocation and re-assignment and job enrichment program.

Figure 14.2.6-1 shows the concept of the proposed human resource management.

- Figure 14.2.6-2 shows the concept of the efficiency and staff relocation sysiem.
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14.3 Human Resource Development

The success of TOT depends on the efforts and quality of individnals because people are the
most important organization resource. It is éxpected that the works in the Study Area will
become larger and more complicated in order to im'pm'vc the telecommunications networks and
to provide new telecommunication services; therefore, TOT mustdévelop skills and abilities of
its employees up to the sufficient level so that they can operate the complex, massive, and
sophisticated facilities.

TOT emphasizes the class Toom training for human resource development. However, in order
10 improve the quality of the employees, TOT should promote not'only the class room t'faining
but also “On-the-Job-Training” programs. The most important thing is whether or not the
training system of TOT will be directly linked 10 O & M jobs in the future, and can improve
individual skills. '

Figure 14.3 shows an ideal human resource dcvelopmen{ Systerﬁ. This describes that a method
of human resource development which dynamically links to the business and work systexhs of
TOT in the future. A first, it is necessary to figure out how many employees with what
qualifications are needed in which field. It is recommended for TOT to make careet
development plans in which specific qualifications to be obtained and training methods are
clearly defined and described. '

A training method recommended can educate and train these employcés by making them go
through different training programs such as class room training, suppliers training, training in
different departments and organization stages and training at construction-sites.

14.3.1  Required Skills in the O & M Field

As described in Figure 14.3, the human resource development is considered on the basis of O
& M work systems in the future. I
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1) Transmission

This section is based on the discussion of Chapter 14.1.1.
employees will not change in the future. The O & M work systems will be operated by

The necessary number of

éxpeﬂs. It is necessary to develop high level engineers in an carly stage.

a)  Kind and Level of the Required Skill

As ths_ 0 & M work systclhs are operated by experts, they should be developed by

all-around transmission experts in an early stage. Table 14.3.1-1 shows the kind

and level of the required skills in the transmission field.

Table 14.3.1-1  Kind and Level (Quality) of Required Skill

Low Level

Middle Level

High Level

Special Level

Network design (Limited area)

Network design (Nationwide)

Recovery of fault (l'argé scale)

Basic testing Emergency patching | Recovery of fault (middle scale)
Simple repair Usual repair Abnorral repair Technical guidance
Regular testing Planning

b)  The Number of Employee and the Required Skilis

Figure 14.3.1-1 indicates the necessary number of employees and fhieir required

skills in the traﬁsmissi_(_m‘fieid. Tudging from the manpower plan_, the necessary

number of employees in the future is one hundred fifty for each Phase; therefore,

the required training is for all transmission members except cmployees who are in

charge of administration jobs and motor vehicle drivers.
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2)

fay

g =

At

BB special Leve
% High Eevel
% : .27 ] Middle Level
l:] Low level
Figure 14.3.1-1 The Number of Employce and the Reguired Skill (Transmission Field)

Switching

A's the networks expand, they will be enhanced gradually though offeﬁrlgs of many new

_services. Many hardware functions will be repiaéed by softwares. Therefore, the

knowledge of the sofiwares will become more important for the maintenance and
operation people. -

a)  Kinds and Level of the Required Skills

The required experts are classified into two broad categories. One is “Digital
Switching (Software) Maintenance Experts”. The other is “System Design
Experts”. Figure 14.3.1-2 shows an “Experience Enrichment Program™ for the
digital switching maintenance experts. Table 14.3.1-2 shows the kinds and level
of the required skills in the switching field.
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Figure 14.3.1-2 Experience Enrichment Training Program

Table 14.3.1-2  Kinds and Level of Required Skills

.Low Level | Middie Level High Lével _ _. Speéial' Level

- . System design (expansion) | Systém design (installation)

Scr'vice' order work | Emergency patching Rcéovely of unusual fault | Recovery of systelﬁ down
Daily operation Usual repair .Abnormal repair N Technical guidanée

Basic testing DataIn-put (small scale) Data Input  (large scale) |

Simple repair Regular testing Planning

b)

The Number of Employees and the Required Skilis

Digital switch engineers in Thailan'd will be éertainly in great demand. However, it
is difficult to foresee how many digital switch engineers will be required in the -
study area because the operation and maintenance jobs largely depend on supplier

conditions.

The study proposes a centralized switching maintenance system. As a result, the

necessary number of diigital switching engineers may b_ecomg_lcss than the present
number, However, as mentioned in Section 14.1.2, higher leve] digital switching

engineers are needed by TOT. If this situation is taken into consideration, the
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L) ‘necessary number of digital switching cnginc'ers can be foreseen as Figure 14.3.1-
| 3.

. ( Phase {1 l

(o)

L

Quantity

{ Sweclal Level

High Level

S

. Middie Level

Quali

Figur_e 14.3.1-3 ‘The Number of Employees and the Required Skills (Switching Field)

3) Quiside _P.I'ant (Mainteﬁancc)

As mentioned in Section 14.1.3, the number of repairs in the future can be forescen to

increase rapidly; therefore, more outside maintenance experts needs to be developed.

a)  Kind and Level of the Required Skills

Required experts in the outside plant field also are classified into two broadly
: categoﬁes; One is “Outside Plant Maintenance Experts”. The other is “Design _
7 Experts”. Figure 14.3.1-4 shows the kinds and level of the required Skills in the
__outside plantmaintenance field.

o
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Table 14.3.1-3  Kind and Level (Quality) of Required Skill

Low Level Middle Level . High Level Special Level
. - Detailed design Basic design
Simple repair Abnormal repair Optica_l Fiber Repair Techaical guidance
- - Planning | Managerhent
Service order work - o _ - -

b)  The Number of E:ﬁployees and the Required Skilis

Figure 14.3.1-4 shows the number of employees and the r'cqﬂiré’cf skills .in'the
outside plant field. This field needs to develop a large number of people of the low
and the middle levels.

Quantity

High Level

" Middle Level

Quality

Figure 14.3.1-4 The Number of Employees and the Required Skill (Qutside Plant Ma.intenan'ce Field)

4)  Other Required Experts

a) Marketing Experts
b) Telecommunication Consulting and Sales Experts
c) Management Analysts for Finance and Hurman Resource
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14.3.2  Role of Training Center

The training center of TOT performs importaht roles in teaching O & M work methods.
Without proper training programs for the O & M work systems, the O & M jobs cannot be
property performed.

TOT has a plan to establish three more training centers in the provincial areas. The provincial
areas need to be given more training opportunities. On the other hand, TOT needs to take into
consideration not only the new training center plan in the provincial areas but also an expansion
plan of the Bangkok training center. )

1} - Training Courses
a)  Transmission Courses

Table 14.3.2-1 shows the transmission training course program in the Bangkok
training center. It is not known how many cxnpioyees in the transmission section
have finished this eight training course program; however, judging from this table,
forty employees can complete all training co’urscs'in a year. The number of
transmission engineers in the Study Area is estimated to ‘be about ohe hundred
thirty. Employees of the outside plant field can be educated by these courses. The
training center needs to set mi)re'high level training courses.

Table 14.3.2-1 Annual Transmission Training Course Program

Ttem | Course Name Trainces| Total Teainee
MﬂLTlPLEX .Optical Fiber Transmission System 30 10
MULTIPLEX - - | Data Transmission System 54 15
MULTIPLEX S Digitéﬂ Transmission System of ISDNI 100 10
MULTIPLEX Digital Mltiplex Technics 40 10
MULTIPLEX ' | Digital Multiplex Equipment W6/ W-8 40 10
MULTIPLEX - | NEC Piber Optic Transmission System 36 Y
MULTIPLEX (CONT) ‘Supervisory, Equipment for junction Fiber Optic 60 10
MULTIPLEX (CONT) :'_Fransmission Systems Oﬁtical Fiber 'i‘fansmissiéh 5 40
MULTIELEX (CONT) FDM Sub-Carrier Equipment 30 ' 10
Total 1 : R 195 BEY
70% + of Total o x 271

Source : Telecommunica‘lion Training Center of TOT, Annual Training Cgur_sé Program, 1991
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b)

Switching Courses

Table 14.3.2-2 shows the year-round switching training course program in the
Bangkok training center of TOT. Judging from this table, if fifty'emp_loyeeé can;
complete all the switching training courses every year, the number of operation and
maintenance employees for SPC switches become about three hundreds in the
Study Area. This can provide sufficient maintenance engineers.

Many hardware functions will be replaced by.softwares, and the software
knowledge will become more important for switching maintenance. As mentioned
in Chapter 14.1.3, TOT should improve the quality of digital switching
maintenance engineers. TOT needs to offer more advanced courses, including
computer programing courses. : R "

LN
R
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Table 14.3.2-2  Annual Switching Training Coursecs

Ttem ‘Course Name Trrzli‘g{gia . TOt‘?IE r?ii?éi- per
SWITCHING Basic Telephony 120 7
SWT]‘CH[NG Fundamc;ntals of SPC Exchange 72 10
SWITCHING Time zo_ﬁe metering E 400 20 10
SWITCHING AXE 10 Survey 48 10
SWITCHING AXE 10 O & M Basics I 12 10
SWITCHING AXE 10 0 & M Basics 11 12 15
SWITCHING (CONT) | AXE 10 O & M Basics I1I 12 10
SW’ITCWG (CON’I‘) AXE 0O & M Exchange Data 36. ' 15.

{ SWITCHING (CONT) | NEAX 61 F: O & M Part 1 7 20
SWITCHING (CON'T) | NEAX 61 EO & M Part11 72 20
SWITCHING (CONT) | Crossbar P 1000C Part 1 24 10
SWITCHING (CONT) | Crossbar P 1000C Part IF 15 - 20
SWITCHING (CON'I) | Crossbar ARF 102 Part T 24 15
SWITCHING (CONT) | Crossbar ARF 102 Part i 15 20
SWITCHING (CON'T) | Crossbar ARF 102 Paxt Il 15 15
-sWn*cmNG (CON'T) | Direct Inward'Diaui}lg for NEAX 61 (DID) 60 30
SWITCHING (CON'T) | NCOM Hardware Maintenance (53400} 12 40
SWITCHING (CONT) | ISDN Overview 144 10
Total _ 785 14
Item Basfe. Course Total X 70% 185
Ttem SPC Course (NEAX 4 Course) 216

Source ;-

¢) .. Computer Courses

Telecommunication Training Center of TOT, Annual.Trainilgg Q' ourse Programt; 1991

" Without understanding softwares from fow on, O & M engincers cannot perform

~ operation. job_s_ __in_'the switching, transmission and other field. Table 14.3.2-3
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Table 14.3.2-3 Computer Program Courses.

' Ifem Course Name Tg;loitnae'!e s T(’t?;rgﬁ: Sé per
COMPUTER Basic Programing 60 - 8
COMPUTER File Organization 24 8
Total _ -84 C 8
0% -« of Total : _'a 59 '

Source Telecommunication Training Center of TOT, Apnual T rgini_ng Course Program, 1991

d) Outside Plant Courses

The outside plant courses are shown in Table 14.2.4. It is not known how-maﬁy'
employees in this section have finished these eight training courses. Judging from
this table, tifty employees can complete all training courses. The number of outside
plant maintenance engmcers at work-site operations can be estimated to be about

two thousand five hundreds.: The necessary number of cmpl()yees will be expectcd '

o rapldly increase by the manpower plan discussed in Chapter 14 2.4. TOT needs
more courses in the future. '

Table 14.3.2-4 OQuiside Plant Course

tem Corse Name | piotal ] ol Days er

Qutside Plant Line Construction g 25
Outside Plant Cable Splicing 80 20

Outside Plant Cable Gas Pressurization 32 15
Quiside Plant Cable Maintehance : 100 10
Outside Plant Local Line Planning 60 10
Quiside Plant Safel& Precaution 160 5

Outside Plant Station Installation 80 7
Total | 592 6.
70% - of Total FIUE '

Source
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Shortage of Instructors

Regarding the future instructor shortage, if TOT does not consider
‘countermeasures, it will create serious problems. University professors in
telecommunications are also in great demand. TOT engincers have not been
transferred into the waining center from other field as instructors.

Hence, to solve the instructor shortage problem in the future, TOT needs to have a
routine. transfer system of the instructors as shown in Figure 14.3.2 so that
engineers with practical knowledgc and working experiences can work as
instructors in the waining center.

< Yyear T

Headqu’arters

A Office
{f Transfer Transiéj
€ ED Training Center 5
Return RS Oa Return
After 2or 3 Years, ooouos
Return to previous office

Headquarters

A Office '

o e | B

s

T ordyear) >

Fig_urc 1432 Routine Transfer System
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3)  Establishment of an Intensive Engineering Education and Training Program

1t is expected that a large number of O & M engineers and technicians will be in great
demand in the future, especially, during the 7th-TOT ESDP periods pbinted o.ut in
many sections of this report.  The education and training programs in the training
center are designed for rather medium to lcng'-tefm_ human resource development,

Hence, the establishment of an inensive engineering and techuical training program,
one year crush program, is greatly needed to produce the necessary number of
engineers and technicians with minimum required knowledge and skills to {emporary
meet the immediate challenge of the mass expainsion, new services and the O & M jobs
to be followed. ' ' '
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CHAPTER 15 IMPLEMENTATION OF THE LONG-TERM PLAN

TOT has already decided to let the private sector participate in ‘supporting the part of TOT's
operation. As the seventh TOT’s ESDP states, TOT has allowed a private firm to install and
operate telecommunications facilities in both the BMA and the provincial areas. It is =pos‘sible
that other projects, described in this chapter, may be carried out by private firms. Therefore, in
this chapter, the matters relating to implementation of the long-term plan such as guidelines for
the project implementation are described.

15.1-  Assignment of Strategies and Targets

According to the objectives and strategies set forth in Chapte_r 9, factor to formulate the long-

_ term telecommunications network development plan have been examined in each related
ch_apter. At the final stage _()f the long-term plan formulation, appropriate projects are selected .
and assigned to cach phase and each telecommunications area.

The following items must be considered in accordance with the development targets and
strategies:

_ _' 1)  Market of service,
2 Investment efﬁcwncy,
3) Telecommumcanons trend in the world
4)  Coordination with national dcvelopment, and
' '5)  To offer impartial services.

152 Projeét Implcméntation Priority

Conmdcnng ths above factors the - followmg main pnorlty order is seIected in. the project
lmplementanon for the Study Area .

Reduction of waiting applicants and i increase of pubhc telephones,
" 2nd: Replacemcnt of detenoratcd facilities, .
3rd: Introduction of ISDN services and extension of various services,
4th: Improvement of operatmn and maintenance (O&M)
5th: Others. '

The reasons for the selection of the pﬁority order are as follows:
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1)

2)

3)

4)

15.3

The basic telephone service should be firstly provided [or realizing the information
oriented society. TOT has been having a large number of waiting applicants in the whole
Kingdom, especially in the Bangkok Menopolltan arca, Therefore, the projects to meet
the demand and eliminate the waiting applicants are bClﬁCtGd as the first priority pleeL,ta

TOT has installed huge telecommunications facilities during the foill'(ll, fifth and sixth
project periods to meet the rapidly increasing telephone demand. Furthermore,. the
service quality should be improved for realizing the diversification of telecommunications
services. Because high quality telecommunications networks should be provided for the
advanced telecommunications services such as ISDN service. Therefore, “Replacement

of deteriorated facilitics” are selected as the second priority projects.
P Y praj

Almost all major local and forc;gn firms have located their ofﬁces in’ the BMA They
demand the sufficient provision of new ‘international te;lecommumcatmns servxces and
other new services such as high«Spced and large-capacity data transtuission services and
ISDN scrvices. Therefore, “Introduction of ISDN services and extension of various
services” are selecied as thé_ third priority projects. ' '

Improvemént of O&M is indispensable to keep networks and facilities in a good
operational condition and provide customers with beiter quality of services. O&M
improvement includes both management tools and human resources. This is selected as
the forth priority project; however, it should be considered from the total 1ﬁﬁnagament

viewpoint of the telecommunications sector.

Area Ranking

The strategic target areas should be sclected and ranked from the viewpoint of pI“O]eCt

implementation by taking the following matters into C()nSldeldUOI]

D
2)
3)
4)

Central Business arca (P1)

~Rapidly Growing Area (P2)

Industrial Area (P3)
Outer area (P4)

152



15.4 Project Implementation Programs in the Long-term Plan

Contents of the project implementation programs for the long-term development plan are
shown in Figure 15.4-1 and Figore 15.4-2.
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Figure 154.-2 Implémentalion Program in the Surrounding Area
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