Table 2.3.1-1 ‘The Plant Controt Target Value of each equipmént category

Piant control target value (per 1,000 subscriber lines)
Selector ' 0.3 ' '
Register : 0.1
Common Conirol Equipment 0.1
Trunk . 0.05

There are 40 switc'h_ulnitls' equipped with the XB switches (C400) in the BMA. Figure
2.3.1-4 shows the total number of the XB switch units of which the number of TEpairs
exceeded the plant control target Figure There is one more switch unit equipped with
the XB switch (ARF-102); however, it was excluded from the study because its repair
reporting system was different.
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Figure 23.1-4 Total Number of XB SWiLching Units of Whiéll_'.tfle number of repairs Exceeded
. Plant Control Target Value in each Equipment Category

chalrs for thc reglstcr the common contro] eqmpment and the selector were more
frequently. needed i in the Area 1 and 2 than the other areas. Smce these two areas are
“business and COmmcrcxaI areas it is conmdered that many n- c:ommg and out-gomg
business calls’ caused physwal detenorauon of the fac111t1e< which demanded the
repairs. The total number of the XB- sw1tch faults in each area is shown in
Figure 2.3.1-5.
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Figure 2.3.1-5  Total Number of XB Switch Fauits in Each Area

How DM (Dial Tone Marker) and CM (Completing Marker) have been utilized is
explained by using the PNC-1 unit as an example.

a)

DM (Dial Tone Marker)

There are 8 DMs in the P_NC_ 1_.unit. Figure 2.3.1-6 shows their working rates
expressed in 1991 which were compiled from the Monthly Fault Report.

Table 2.3.1-2 shows the average annual wurkmg rates and standardized working

rates, takmg 12.5% as the { oxer all standard workmg rate-for each DM.
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Figure 2.3.1 -6 DM Working Rate of PNC-1 Switch Unit in 1991
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. Table23.1-2 DM Wdrking Rate and Standardized W_orking Rate of PNC-1 Switch unit in 1991,

DM nuimber 0 1 ]2 3 | a |l s 6 |2

Working Rate (%) | 14.19 11379 § 1607 | 760 | 13311 657 ) 15.16 ] 1330

SWR(%) 114 | 130 129 | 61 | 106 | 53 [ 121 | 106
Note SWR: Standardized Working Rate

Figure 2.3.1-6 tells that the working rétes of the DM No. 3 and No. 5 are well
below the over-all average working rate (12.5%). When a facility as a total

system is in a time-worn, deteriorated, poorly maintained condition (even though

some parts were replaced by new ones), it cannot properly work for high traffic

situations and will eventually seize to function; however, it resumes its work for

normal traffic situations.

At the same time, other facilities are affected by the low working rate facilities

and are utilized in higher working than the average working rate (12.5%). This

seems what happened in this case. If this situation continues to prevail, it will

promote the deterioration of all facilities. Figure 2.3.1-7 shows the distribution of
the standardized working rates of 195 DMs of the XB switches (C400) in the

BMA.
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Fiéme 2.3.1-7 - Diswibution of Standardized Working Rates of 195 DMs in 1991



Of the 195 DMs,' 20 DMs (10.30%) have below 80% working rate;and 23 DMs
(11.79%) have above 120% working rate, 'Thes_e DM are the majdr- cause of the
dial tone delay in busy hours. Figure 2.3.1-8 shows the percentage distribution of
the standardized working rates of the DMs in 1991,

120%--200% 0% ~80%

80%~120%

Figure 2.3.1-8 Percentage Distribution of Standardized DM Working Rates

b) CM (Completing Marker)

There are 12 CMs of the PNC-1 anit. Figure 2.3.1-9 's”how_s m'on:t'h-ly CM working
rates of the PNC-1 switch unit in 1991, Table 2.3.1-3 shows..avéragc annual
working rates, and standardized working rates, using the over-all average working
rate as the standard for each CM.
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Figure 2.3.1-9  CM Working Rate of PNC-1 Switch Unit in 1991



Table 2.3.1-3 CM Working Rate and _Stzindardized Working Ratc of PNC-1 Switch Unit in 1991

CM Number | o 1 2 sl il s|os 71 8 g | w]| n
Working Rate
Working Rate (%) 1001{ 553 | 918 | 65 | 817 | 815 ) 012 | 801 ]| 93 § 946 | 865 | 701
SWR (%) 120 | 66 | 110 | 78 | o8 | 98 | 100 | w07 | w2 | 113 | 104 | 84
Note: SWR: Standardized |

Figure 2.3.1-9 tells that the working rates of the CM No. 1, CM No. 3 and No. 11
are well below the over-all average working rate (8.33%). The reason can be the
sarae as that stated in the DM case. Figure 2.3.1-10 shows the distribution of the

- standardized working rates of 325 CMs of the XB switches (C400) in the BMA.
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Figure 2.3,1-10 Distribittion of standardized Working Rates of 325 CMs in 1991

Of the 325 CMs, 48 CMs (14.77%) are below 80% working rate, 61 CMs

(18.77%) are above 120% working rate. These CMs are the major cause of the
dial tone delay in busy hours. Figure 2.3.1-11 shows the percentage distribution

- of the standardized rates of the CMs.
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Figure 2.3.1-11 Percentage Distribution of Standardized CM Working Rates in 1991

SPC Switch Fault

Faults of the SPC switches are classified into LIB (Line Interface Board) fault, OTH

' (Other Board) fault and phase trouble categorics. The LIB faults mean faults occurred

in subscriber line packages. The OTH faults mean faults occurred in the common
contro} equipment of the SPC switches. The LIB and OTH faults are hardware related

to faults, while phase trouble is not.

The total numbers of repaired SPC:switch faults are 2838 in 1989, 2640 in 1990, and
2529 in 1991 according to the Monthly Fault Report. Figure 2.3.1-12 shows the total
numbers per 1,000 subscriber lines and total numbers of repaired LIB and OTH faults

in 1989, 1990 and 1991.
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Figurc 23.1-12  Fault Ratio of LIB and OTH (1/2)
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Figure 2.3.1-12° Total Number of LIB and OTH Faults (2/2)

Table 2.3.1-4 also shows the total numbers of repaired LIB and OTH faults in
1989, 1990, and 1991 and the percentage distribution.

Table 2.3.1-4 Number of Repaired LIB Fault and OTH Faults

Year 1980 | 1990 | 1991 | Towal | Ratio()
LIB__ | 2350| 2004] 22561 6610} 8445
OTH ass| ass| om|  1o17]| 155
Total 2338 2460]  2509] 7807 100

a) LIL_B (Line In_tcrface Bo‘ﬁr&)

More repairs on LIB were necded in the Area?2 and 3 than those other Areas The
'faults have been caused by faults of . subscrlber line packagcs due to high
-clectnc1ty current and voitage inflow by electro magnetic induction and line

'crossmg with power hnes Flgure 2.3.1-13 shows the total number of repaired
LiB faults in each area.



b)

Number of Faults
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Figure 2.3.1-13  Total Number of LIB Faults in each area

OTH (Other Board)

The number of rei)aifs has been decreasing each year in all areas. Figure 2.3.1-14
shows the total number of repaired OTH faults in each arca over the last three
years. '
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Figure 2.3.1-14 Total Number of OTH Faulis



¢)  Phase Trouble

Phase trouble means that calls cannot, be connecied because of troubles in
switches . For the SPC switch, phase troﬁble is classified in 6 phase (Ph-0.5, Ph-
1, Ph-1.5, Ph-2, Ph-2.5, Ph-3). An SPC switch has its own anionomous restart
function'togo' back the normal condition by discénnéétiﬁg all in-coming and out-
going calls, especially when the trouble beyond Ph-2 (Ph-2, Ph - 2.5, Ph-3)
occurs. Table 2.3.1-5 shows restart procedures of Ph-2, Ph-2.5 atid Ph-3.

Table 2.3.1-5 Restart Procedure of SPC Switch -

RESTART . INITIATION CALL CHARGING FILE - .-
PHASE S . -1 EFFECTIVENESS RELOAD
Phase 2 Failure of Phase 1.5 restart  §{ No telephony during Subscribers who have been | No

o1 manual npetali.on iniﬁalizaﬁon .cut off are not charged

Phase 2.5 .Failure of Phase 2 restart or  § No telephony during Subscribers who have been | Yes

manual operation initialization - cut off are not charged

Phase3 - Manﬁal operation . § No teléphony Subseribers who have been | Yes

cut off are not charged

Phase trouble are also caused by power outage and line cuts between main

_ Switching offices 'anc.i local switching offices. Figure 2.3.1-15 shows the total
number of phase troubles and the number of troubles which lasted for more than
30 minutes because Qf_ switch, power, other troubles for the lasﬁ three years.
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Figure 2.3.1-15 Total Number of Phase Troublc

The down time caused by switch and other trouble in 1991 sharply increased from
the that in 1990. The reason behind the sharp increase of the switch phase trouble
is the lack of careful checking and coordination of software’s and hardwares of
Switches. The sharp increase of the other phase troubles is mainly due to either
bit errors of PCM or optic fiber line cuts.

The average lengths of phase trouble time are 44.5 minutes for switch troubles,
142.8 minutes in power troubles and 389.2 minutes in other froubles in 1990 and
640.2 minutes for switch troubles, 131.7 minutes for power troubles and 930.2
minutes for other troubles in 1991, ' |

Figure 2.3.1-16 shows the total amount of trouble time switch, power and other
iroubles for the last three years.
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Figure 2.3.1-16  Total Amount of Phiase Trouble Time

i)  Switch Troubles

Switch froubles are classified into 4 categories (hardware, software, cause
nof found, and oth'er):. Figure 2.3.1-17 shows the number of switch troubles
of each categor'y for the last three years. Figure 2.3.1-18 shows the total
length of switch trouble time of each category for the last three years.
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Figurc 2.3.1-17 Total Number of Switch Troubles
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ii)

According to Figure 2.3.1-17 and 18, the number of switch troubles
classified in the other category'(troubles caused by bperationai and
construction mistakes) have been graduaily mcrea'smg and the total length of
trouble time of the other category has sharply increased.
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Figure 2.3.1-18 - Total Amount of Switchi Troubles

Power Facility Faults

By the study on causes of the power troubles in the BMA for the last three
years (1989 - 1991), the causes are classified into 7 categories (rectifier,
package, cause not found, temperature mcrease of switch room, no stand-by
gencrator not cnough stand- by generator CdpdClt}' and others) Of the above
7 categorics troubles related due to temperature increase of switch room, no .
stand-by generator and not enough stand-by generator capacny are
primarily caused by power oulage Flg,me 2.3.1-19 shows the total number-
of troubles of each category for the last threc years Plgurc 2.3.1- 20 shows
the total Iength of troubles time of- each catcgory for the last three years.
There were 13 troubles related to tc_:mpt;ratu_m _mc:rq:ase of switch room.to
power outage in 1990; however, their causes are not clear. Figure 2.3.1-21
shows the percentage distnbunon of the trouble categones ~The number of
troubles cause by power outage is 29 (62%. of all troubles)
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Figure 2.3.1-19  Total Number of Power Troubles in the BMA
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.. Figure 2.3.1-21  Percentage Distribution of Trouble Categorics

The following 3 cases can be expected when a switch stops to work.

- Air-conditioning stops as soon as power outage occurs. This leads to
gradual temperature increase and eventual switching system down (over
45°C).

- Due to the lack of stand-by g.enerat.ors, batteries run out for supplying
power (3 hours in the BMA) when power outage prdlongs.

- Due to the lack of sufficient stand-by generating capacity, stand-by
generators will be over-loaded and stop working eventually. '

TOT has a}ready Figﬁre d out how much additional capacity would be
needed for stand-by generators. They have been promoting an action plan to
purchase emergency portable stand-by generators. Since, air-conditioning -
for the SPC switches is provided by the ordinary commercial power s'ou.rcc,
it will stop when p_oWer outage occurs. Hence, supplying power to air-
conditioning systems from stand-by generators must be cdns_idercd as an
alternative method. ANNEX shows the present office in the BMA and
neceésary capacity of stand—by generators in each switching,

Recommendation

At present, when the trouble of Ph-2 (Ph12, Ph-2.5, Ph-3) beyond occurs, the
trouble information system is not yet set up on TOT,
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Bat, the number of Phase trouble more than 30 minutes reported 19 faults
(Total 30 faults in 1991) according to the Monthly Faults Report.

If, Maintenance Center or Center of Metropolitan switch office do not get
information from Local exchange when the trouble beyond Ph-2.

Then this is the reason of traffic congestion in the BMA telecommunication
network. ' '

Therefor to prevent the traffic congestion. TOT should set up the trouble
information system w'heil the trouble beyond Ph-2 between LE and MC or
center of metropolitan switch office if on-going the trouble, another LE or
MC etc. can restrict the originaﬁn g 'caIl to trouble exchange unit. '

‘Note: Trouble Information System .
In the case of on-going trouble beyond Ph-2 the Local Exchange
Staff is responstble for information supply 1o Maintenance Center or
center of metropolitan switch office.

Definition of Extraordinary Maintenance Control Value' is recommended to
upgrade the telecommunications quality as shows in Table 2.3.1-6. The
following conditions are required under implementation of this project.

- Some maintenance control target value should be set up by TOT
according to the table. Setting up the trial period will be required. ‘Result
of exiraordinary fault repair time and necessary data are always examined
and compared with the 1arget value during the trial period.

- If necessary, the target value should be revised and the revised one will
be set up as the new target value in néxt period. Thus, the trial will enter

next stage. -

- If necessary; a new maintenance target value such as a maintenance target
- value for leased line may be added.
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Table 2.3.1-6 Improvement Measuces for Switching & Network

Titles

Remarks

1.

Definition of Maintenance Comrol

Value

Definition of the fault to be informed to the TOT exccutives
concerncd :

‘Exiraordinary Fault Control

-The BMA-

*One swnchmg anit of LE is iSOldled from the others in
exceeding xx*1 minutes. :

(by fault of swilching facility, the trunk junction cifcuits, ete. i)

*One tandem swiiching unit fails :mo confusion for a period
exceeded xx*1 minutes.

(by fault of swuchmg fac:lny the trunk junction circuits, efc. }
-Whole Kingdom '

*A PC, SC or TC is isolated {rom the _olher PCs (SCs, TCs) iﬁ
exceeding xx*1

minutes.
(by faull swuchmg, lmnk CH'CUI[S elc)

*Soflwarc fault in a swnching unit that exceeds xx*1 mimites
with fauit level more than Phase 2

Note: *1 Figure should be decided by TOT *1

Maintenance Activity

a) Maintenance Management

Maintenance management activities are as follows:

i}

Collection of daily fault data

Daily fault data for each switch unit are recorded by each switching office. |

- XB swiich

The number of repairs and equipment adjustment is recorded.

- SPC switch

The number of repairs and phase troubles is recorded.
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b)

- Power

The number of repairs is recorded.

ii) Monthly Maintenance Report (the metropolitan)

The Center of Metropolitan Switching Ofﬂces compiles a monfhly report

from the daily fault reports sent from each switching office.

iii) Monthly Maintenance Report (the whale country)

The Sector of Switching Office compiles a monthly report from the daily
fault reports sent from the provincial areas and the center of metropolitan

switching offices.

Plant Control Management System

i).  Plant Control

- Data Coiieétion System

The monthly reports are used for plant control in TOT.

- Maintenance Test for Plant Control

TOT executes the existing routine maintenance tests of the switching
facilities, However the results are not recorded. 1t is necessary to record

‘the maintenance test results.

{i) Plant Control Target Value

The plant control target values of the XB switches are shown in Table 2.3.1-

7.

Table 2.3.1-7 Plant Control Térg‘et Values of XB Switch (per 1,000 subscribers a monti)

Plant control u\fget value (per 1,600 subscriber lines)

| Frunk

Selector 0.3

Register - 0.1

Commen Control Equipment 0.1
rurk ' 0.05 -




The plant control target value of SPC switch unit and Power plant are not
yet set up.

2.3.2 Improvement Measures

The Study ;I'éam proposes 1) to replace the XB swit_ch_es by the SPC switches and 2) to

introduce improved line protectors to improve the switching facility fault ratio.

1)

Replacement of XB Switch with SPC Switch

The Study '.Ifeam"pr()poses to start replacing the XB switchcs' by the SPC switches in
1993 and finish the replacement by 2000. The number of planned line units to be
replaced are 234,824 in the BMA and 10,426 in the Si:rfounding Area between 1993
and 1997. - _ o

However, replacing XB switch with SPC switch is carried out from variou$ viewpoint;
not only out-of service condition (fault ratio) but also ielephonc demand, demand for
new service, efficiency of O & M, smooth and even replacemcnt and purchase of spare
parts as discussed in the Chapter 13 of Main Report‘ of the Long-term Plan Study.

Besides, the number of circuits to be replace related to replacement of XB switch. The
total number of replacement of circuits is 3,154, ANNEX shows the traffic data.

By the end of 1997, 68.2% and 100% of the XB switches will be replaced in the BMA
and the Surrounding Area, respectivcly accordiﬁg to the__plan.. Figure 2.3.2-1, Figure
2.3.2-2 and Table 2. 3.2-1, Table 2.3.2-2 show the number of réplaccd line units and
the cumulative percentage replacement in each year. '
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" Figure 2.3.2-1 ~ Replacement Plan of XB Switches in the BMA

Table 2.3.2-1 Replacement Pian ._of_XB Swilches in the BMA

Year 1593 1994 | 1995 1996 1597 Total

Line Units 52,000| 483105 48050 46,300] 40,164} 234824

Number of Line Units 100 3
3,500 - - N 100
90,4 /
3428 /I + o0
3,000 -,J 308
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Figure 2.3.2-2 Replacement Plan of XB Switches in the Surrounding Area

'Table 2.3.2-2  Replacement Plan of XB Switches in the Surrounding Area

Year

1994

1995

1996

1997

Total

_'1993 
3,426

Line Units

- 3,000

- 2,000

1,000

10,426

1,000




2)

Introduction of ihlprovcd versions of ling protectors

OF all faults of the SPC switches (LIB, OTH), the LIB fault'é'takc up 84.5% (average of
the past three years). They can be mainly c_ahéed by high 'elfzctricity current and voltage

inflow by line crossings with power lines. To protect switches from high electricity
current and voltage inflow, line pré_tectors are usually cqui;ﬁiaed. In many occasions _it_ié

found that they do not function properly. TOT has been developing new improved line

protectors and installed them in one PTT switch office (Pathum Thani) and one other
switch office as test cases. So far they have obtained good results. The line protectors
installed in existing SPC switches at the end of FY 199 1 (855,066) are to be replaced
with improved ones in turn in Phase-1. The total number of hardware faults of SPC
switches for last three years and the yearly replacement plan of line protectors with
priority due fo the average fault ratio of each switch unit in Phase-1 is shown in
APPENDIX. It is expected to reduce about 70% of the LIB faults by installing the
improved line protectors in five years starting from’ 1993 as a measure to reduce the
SPC switch faults. ' '

Figure 2.3.2-3 and Table 2.3.2-3 show the number of planned improved line protectors
and the cumulative percentage figure of each year.
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Figire 2.3.2-3 Installation Plan of” Improved Line Protectors in the B'MA
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3)

Table 2.3.2-3 Installation Plan of Improved Line Protectors in the BMA

Year 1993 1994 1993 1996 1997 Total

The Number of Line Protectors | 139,484 | 146,954 | 179,591 | 201,749 | 187,288 .| 855,066

Results

It is expected to reduce the number of faults in a year from 22,056 in 1991 to 10,756 by
the end of 1997 by the fault preveative meawres Figure 2. 3.2-4 show the expected
number of the XB and SPC switch faults in each year.
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" Figure23.2-4 Total Number of Expecied Switch Faults in Each Year in the BMA.

The total number of éxpe_cted switch faults are estimated from switching faulis Figure
(1838 faults a month) in 1991 and the number of XB subscriber lines are already
attached the improved line protector when thc replacement from XB switch to SPC

- switch. then The number of estimated faults computation method as follow:

{ (Total number of expected SPC faults) - (Expected number of SPC swi;ch_fau-lls by instatlation of

improved linc proléétor} 1+ (Totat number of XB faults) = Total number of oxpéclcd switch laulis

The computation method is shown as follows.
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(1)

@)

3

@

(5)

©

)

®

Number of faults a month = 1838 faults

(average number of switching facility faults found by customers claims in the BMA in FY 1991

Fault rates of SPC and XB switches
SPC 51.0%, XB 49.0%

(favlt data’in KKM exchange from Nov, 1991 to Mar. 1992}

Total number of SPC Switch faults is 937 a month, and total number of XB
Switch faults is 901 a month.

(Bx) 1,838 faults x 0.51 = 937 faults { Number of SPC faults)

Fault rates of LIB and OTH of SPC Switch
LIB 84.4%, OTH 15.6%

(avefage number of switch féults over past 3 years  1989,1990,1991)

Number of XB Switch faults per subscriber line a month : 0.00261(average of fiscal

1991) L B .
901 faults / 344,374 (Number of XB Hlne capacity in 1992) = 0.0026 faults per subscriber line

Number of SPC Switch faults per subscriber line a month : 0.00107(average of fiscal
1991) o D |

937 faults / 872,658 (Number of SPC line capacity in 1992) = 0.00107 faults per subscriber line
Replacement rate of XB switch : (Example 15.1% in 1993)

Introduction rate of the improved line protector : (Example 16.3% in 1993)

Effect rate of replacement of the improved line protectors : 70 %

* Example

a)

Total number of expected XB switch fauirts m 1993

(T_otal Number of line units after Replacement of XB Switches;) x (4) x 12 months
= Total Number of XB Switch Faults )

(344,374 - 52,000) x 0.00261 x 12 months -
= 9157 faults (Expected number of faults in 1993 year) -
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b)

Total number of expected SPC switch faults in 1993

Present number of SPC switch faults + {(Total number of expansion of SPC Line Units x 5)x
Rate of OTH Fault} + {{(Total number of expansion of SPC Line units) x (5) x Rate of LIB Fault)
x( 1-(80)} x 12 months = Bxpected number of SPC switch Faulis

{937 + 52,000 x 0.00107 x 0,156 + 52,000 x 0.00107 x 0.844 x 0.3} x 12 months

=(937 + 8.7 +14.088) x 12
= 11552 faults -

Expected number to be reduced of SPC faults by installation of improved line -

protectors in 1993

((Present number of Faulls x (7)) x Rate of OTH Fault x (8)) x12 = Expected number of SPC
switch faults

(937 x 0.163) x 0.844 x 0.7) x 12 = (149.92 x 0.8445 x 0.7) x 12 months= 1083

faults

Total

Total number of SPC Switch faults
(b) - (¢) = 11552 - 1083 = 10469 faults.

Total iumber of XB Switch faults

(@)= 9157

Total number of faults { SPC + XB )

(b)Y - (c) + (a) = 10469 + 9157 = 19626 faults ( Number of expected faults in
1993)
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2.4 ‘Transmission Facility
- 2.4.1 Facility Fault
1)  Present State of Working Channel

Number of working channels in TOT transmission network in Thailand are 275,301 as
shown in Table 2.4.1 which are consisted of metallic PCM cable, microwave system and
optical fiber system and coaxial cable system. Seventy pe’rc_ent'of channels are metallic
PCM cable system that are almost applied in BMA. They will be replaced by optical fiber
system by the end of 2007 as shown in Figure 2.4.1-1.

Working Channel : 275,301
: 2.64%

A 15.07% '
é B A Microwave (1+1) Pro.

(] B.Microwave (1+0) Pro.

-
B

C.PCM (140) Pro.

5.56% | B8 D.Opt. Fiber (1+0) Pro.

¢ — 080% | EEcoaxial . (140) Pro.
L= = BFPCM . (14+0) BMA
68.34% ‘%‘ = g o
~= — Il G.opt. Fiber (1+0) BMA

Figure 2.4.3-1  Structure of Transmission System (Working cct. February 1992)

2)  Present State of Facility Fault

TOT has arranged the faults every:'momh in “the _mom_h}y report” for long time. After’ |
studying statistic fault data of past twelve months , the Study Team decided to focus the
monthly report on February 1992, Because the report seems to show the average fault
condition in the TOT transmission network. T, able 2.4.1 shows present state of faults in

TOT transmission network on February 1992.
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Tablc 2.4.1  Fault Statistic Data (February, 1992)
Transmission sysiem *2working | *2 Fault | ¥2 Fault | *2 Fault | Availability of
. cct, cct. . cet. cel.
1 (mjeet) {m. x Service
R B cct.)
1. Microwave with Protection _ 41476 32401 . 2473980 80,219 999407
2. Microwave without Protection 18,722 604 5.0353 609 09.9879
3. Prov.*4 PCM Cable 2,208 71 326539 . 229 99.9213
Fault of Equipment o ‘ 100.0000
Fault of Cable =i T} 356539} 250 99.9218
4. Prov. Optical Fiber Cable 15,301 1,972( 527.0249] 1,039,293 ~ 98.7379
Fault of Equipment 78] 61937 4831 99.9851
* Fault of Cable 1,894} 5208312} 986454 98.7527
5. Prov. Coaxial Cable - 2204 - 345 36.1311 ‘12,465 99,9134
Fault of Equipment ' . 100.0000
Fault of Cable 345] 361311 12465 99.9134
6. BMA PCM Cable 188,130 11,040 80.00F 883,200 99.8084
Fault of Equipment 7,710 52.11] 402,231 99.8750
Fauli of Cable 13,330 217.83 92,674 " 99,9333
7.BMA Optical Fiber Cable 7260 %] xx= ¥] HHE b W *] A
Fault of Equipment '
Fault of Cable '
8. BMA Coaxial Cable ) dokk *] Ee ] Ak ] ko *] kad
. Fault of Equipment
Fault of Cable
Total 275,301 17,208
9, Leased line (Whole Kingdom) #] Akok *] ko i R *] *Ex

Fault of Trans. Equipmient
Fault of Subs. Equipmént’
The others

*3 7,971

Note: *1 No rcpbrt.

*2 (et stands for circuit, m stands-for minute.
~*3 [ eased lines are included in the above figare 275,301,
*4  Prov. : Provincial.

a)  Fault _Coh'di:tion

Number of the fault circuits classified nine items is shown in Figure 2.4.1-2. The

feature of the fault in each systcfm‘ is as follows;




Number of Fault Circnits : 17,208 -
.. L ™ 1. Micro. Protection
18.83%

[ 2. Micro. Not Protection

7 ' 1 B 3. pCM. Pro. Cable
7

: 7 7 3.519; '
/// N 0.04% B 4. PCM. Pro. Equipment
44 80% 7 / — 0.00% . : : _

5. Fiber. Pro. Cible

7 : HO1% "1 B ¢ Fiber. Pro: Equipment
7 N 0.45% ¥ 7. Coaxial. Pro. Cable
s N . .
NN 2.00% | s
7NN 8. PCM. BMA. Cable
‘{ﬁug ‘5‘ ’ P o .
19.35% : 9, PCM. BMA: Equipment

Figure 2.4.1-2 TFault Condition of Each Sysiem

i)  Forty-five percent of fauit circuits is in PCM System in the BMA that rcéchéd
to 11,040 circuits. The lengths of fault hours of them are divided into the

following items.
Number of circuits repaired Number of Circuits Percentage
within 1 day 8,190 7_4.18 (%)
within 1-3  days : 2,070 1875 (%)
within 3-7 days 630 5.71 (%)
over 7 days 150 1.36 (%)
Total 11,040 100.00 (%)

Seventy-four (74) of the fault circuits are repaired within one day and ninety-
nine (99) percent of them are repaired within seven days, however, a few
circuits exceed seven days for repairing. '



b)

Nineteen percent (3,240 circuits) of faunlt circuits are in microwave with
protection system. Condition of them is as in the following.

Number of circuits repaired Number of Circuils Percentage

‘within 150 minutes 1804 58.46 (%)
within 1 @y 877 27.07 (%)
over 1 dy 469 14.48 (%)
Toal = 3,240 100.00 (%)

Fifty-eight percent (1,894 circuits) of the fault circuits are repaired within 150
minutes. Eighty-six percent (2,771 circuits) of them are cleared within one
day. Thus, the length of fault hours in microwave syStem is shorter than
PCM system. '

Ten percent (1,972 circuits) of the fault circuits are in optical fiber system in
province. Twenty-one percent (420 circuits) of them are repaired within one
day, however, the other fault circuits are repaired over one day. '

Feature of Each Facility

‘Eorty-seﬁen_ @7 faults that caused 17,208 fault circuits occur in Februa:y, 1992.

They are classified seven kinds of facility such as microwave, multiplexer, optical

fiber equipment, d}itical fiber cable, PCM'cabIe, coaxial cable and powcr. Figure

'2.4.1-3 shows the faults by types of facility. Feature of the fault by types of

facility in each item is as in the following,

i).

ii)

Microwave equipment inciudes both of analog and digital microwave

facilities. Details of them are transmitter, receiver and antenna except
multiplexer. Number of fault occurrence in microwave equipment is the
biggest in transmission system, which number reaches to 47 faults, . .

MuItlplexer include both of digital and analog of all transmission systcms All
of thcsc faults are happcned by power unit panels in multlplsxers

Causes of the faults for optical fiber, PCM and coaxial cable are cablé cut By
construction vehicles such as trucks and bulldozcrs.
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8.00% Number of Faulls : 47 B 1. Micro Equipment

200% £l [J 2. Muttiplexer

ES 3, Fiber Equiupment

16.00% - 44.00%

B 4. Fiber Cable '
-1 Bl's5. PCM. Cable

3 6. Coaxial Cable

H 7. Power

10.00%

Figure 24.1-3  Faults by Types of Facility

More detailed analysis of the fault is described in APPENDIX.

3)  Present State of Extraordinary Fault
a)  Extraordinary Fault Record

TOT experienced great damages in its telecommunications facilities from a big
typhoon in 1989. One microwave tower felt down. In southern part of Thailand,
Hat Al, Surtax Than, communications were cut out from other reglons In that
time, TOT made its best effort to recover its own mlcrowave transmission system
as soon as possible. As aresult, TOT could quickly restore its telecommumcanons
network system between Bangkok and the southern areas. '

b}  Other Fault Record

Any other big extraordinary faults except the above da’mage by typhoon in TOT -
telecommunications network system has not been recorded.

4)  Present State of Leased Line Fault

The Study Team got information that TOT has to pay back to leased line customers when
fault hour of a leased line exceeds seven days. Howevc1 the Study Team could not get
- any lease line fault data from TOT.



2.4.2 Improvemeni Measure

In order to upgrade the telecommunications services qualities, the following improvement
measures are proposed in accordance with the proposed maintenance control system described
in section 2.5. . '

1) Maintenance Control Value -

a) .'Ana_lys‘is of Maintenance Control Systerm in TOT

i}  Plant Control Target Value

TOT has set up the plant control target values as shown in Table 2.4.2.
Availability of transmission facility has been adopted as the plant control
target value. '

“Table 24.2 _ Plant Control Target Value _ .
. (TOT Monthly Repori)

Facility Name | ‘Fault circuits Availability
_ R min'ut_c/c':ircui'tjmomﬁ _ (%) |

1. Microw'avé system with protection - <150.00 >99.6600
2. (1) Microwave system withoul protection <866.00 >98.000
 (2) Optical fiber system | . <866.00 >98.000
(3)PCM-30 system | <866.00 598,000

Note: Avaifabilily = (1 - facility not working time /facility working time} x 100 (%)
(1 - fault channels x fauli hours { working channels x working hours} x 100 (%)

H

ii)  Present Stae of Facility Availability

- Pr_és‘e‘nt_ state of the plan.t'-c.ontroil térgét values 'fqr the ava_ilabiiify in main
fa-g:'i_li‘tly_- (the pa;ét-_-'ﬁ\{e f_nohths) is shown in Figure 2.4.2-1. TOT has adopted
'av'éfagc facility conu'o_i systern. Almost of facility condition seem 1o keep
good condition in this control system as shown in Figuré 2.4.2-1.



Availability Microwave with Protection
100.02

99.96

99.9
99.84
99.78
99.72

93,66 »o
(Targel)

99.6

Oct, 97 Nov. 91' Dac, 91" Jan, 92° Feb. 92"

Figure 2.42-1 (@) Facility Availability

Availabitity Optical Fiber Cable System (Province)
100.0000

99.6000
99,2000 -
98.8000 -
98.4000 -
98,0000 =

(Targey)
97,6000 4

Oct. 91 Nov, 91" Dec. 91° Jan. 92 Feb. 92°

Figure 2..4.24 (by Facility Availability

b)  Analysis of the Controt System

c)

An average fault control system is a one way Lo grasp the average
telecommunication services guality in trans'xr;ission section, however, 'somé faults
that take a long repair ime (more than.1 week) are found in the. monthly report,
(detailed fault occurrence is described in APPENDIX). The Study Team can not
énalyze’ anymore what__TOT has done any actions fbr the result of these faults. The
Study Team propdSes' to set up ?m additional control value for managing repair time
of faults as in the following. ' o

Setting up Additional Fault Control Target Vé_iue

Setting a target value of fault control is useful to upgrade the service quality in this
section. This value that applies both recovering with change over of the fault rout
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and fixing the fault is adopted all transmission network. A recommended value is

as foltows;
First step (by 1995) Second step (by 1997)
1. PCM & Fiber System 10,000 (7 days) 3,000 (2 days)
Target Value (minutes) . : .
(limit of repair time)
2,- Microwave (includes- - 5,000 (3.5 days) 3,000 (2 days)

" Muliiplexer & Power)
Target Value (minutes)
(limit of repair time)

Note :
- Reason of the Recommendation

- Average fault time per one fault is shown in Figure 2.4.2-2. Average fault
time in all items (microwave, multiplexer, PCM cable, Fiber cable, coaxial
cable and power supply system) is 689 minutes.

-« Faults that exceeded 10,000 minutes are almost occur in the PCM system
in the BMA in recent five months. Meanwhile, when a leased line fault
exceeds one week (10,080 minutes), TOT has to pay back the monsy to ihe
customer by the regulation. The Study Team, therefore, would tike to
propose this value as first step.

- Fixing optical flbcr cables that were cut off by road construction had been

~ fixed within 3 days in average. TOT has a plan to replace the PCM system
in the B\fIA in the seventh TOT ES_DP. - Figure 3,000 minutes (around 2
days) i the second step seems to be not so uncomfortable.,

-~ It seems that fixing time for the faults of microwave system, .multiple_xer
'andj:idwer supply 'system are depend on time {0 reach the fault place and to
kecp spare panels for repaxrmg thcm Therefore, TOT will be able to

' satlsfy thc target value by 1mpr0vement of the fault repau' system.

- However, this figre should be reviéwed in accordance with requirement
of the customer of leased line and affection of interruption in the society.
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{minutas) Average F}epaired Time (689 mlhutes)

2,
1,800 /
1,600 /
1,400 : /
1,200 7
1,000
800 #
600
400
200
o | SR, } .. U |
1. 2. 3.PCM Cable 4. Fiber 5. Coaxial 6. Power
Microwave  Multiplexer - (Pro.) Cable {Pro) . - Cable Supply
System
Source TOT monthly report

Figure 2.42-2  Average Fauit hours in Each ltem (November 1991 and February 1992)

2)  Extraordinary Fault Control
a)  Analysis of the Control System

- As described in section 2.5, TOT has already established the infprman'on system
for extraordinary faults, however, it has not set Lipj a definition of fa_ult to be
informed to the TOT executives, Setting up a definition of the fault is proposed
by the Study Team, '

b)  Setting up Fault Control Value

' Deﬁnmon of extraordmaxy faults that must be reported to the TOT’s executives
concerned should be dec1ded The foilowmg deﬁnmon should be considered as a
tentative fault that should be informed to the executwe conccrned

BMA

- One sw1tch1ng unit of LE office is 1solated for ** mmutes by both fault of the

switching facﬂlty and the juncnon trunk cxrcmts fmm other office. -

- One switching unit of tandem office falIs mto confusu)n for ** minutes by
both fault of the swnchmg and the ]unctmn trunk circuits. '

‘Whole kin gdom

- APC (mcludcs SC and 'I‘C) is lsoiated by both fault of the sw1tchmg facxhty
and the to]l trunk circuits from other PCs (SCs and TCs) ' '
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3)

Note; ** Value should be defined by TOT.

. The above reco;_nmendation is a just tentative definition. Therefore, this
recornmendation should be reconsidered by the sectors concerned in TOT when the
implementation plan is decided. Some examples of the control value in Japan is
introduced in APPENDIX.

€) | Improvement of Extraordinary Fault Control System

In addition to the extra ordinary fault information sysiem, a general control system
for extraordmary fault isrequired. The Study Team has proposed establishment of
a national center for the network management in the long-term pIan (refer to Section
12.4 in Part-1). The national network control center should have the function of

extraordinary fault conirol. - |

Improvement of Maintenance Control Activity

Many methods are consuiered for fault control as described in section 2.5. One way is {0
prevent occurrence of faults and the other way is to”secure the telecommumcatlons

nctwork and recover the fault as soon as posmblc for keepmg the tclecommumcanons'

services in good condition. In this subsectlon the Study Team focus its mind on the
improvement plan of the last part mentioned above.

The following procedures are useful to secure thé trunk circuits when transmission routes
are cut off by accidents such as disasters and road constructions.

a) Co‘mple_tio'ri of Doubled or Looped-'l‘ranSmissioh Network in the Spur Routes

| "TOT has a}ready planed to HlStclll doubled or looped transmmsmn routes in

) - Bangkok metropohtan junction and long distance transmission network, however,

; 'spur transmlssmn network has not realized doubled or looped routs yet. Therefore,

. mlcrowave system in‘provincial areas should be adopted stand by system. Further

. ‘more, almost spur route transmission systems should be. planed to form Imk type
network as shown in Figure 2.4.2-3.
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b)

PC, LE-

RSU -
" Expanded
R3U
_ Transmissian
rouie
E
Existing Spur Route ‘ A Proposed Spur Route

Figure 24.2-3 A Link Type Transmission Network in Spur Rouie

Introduction of a Tool for Channel Assignment in Doubled or Loopéd Transmission

Routes

Channel assignment of trunk circuits between swilching offices should be divided
into doubled transmission routes. Computer syétam will be required to carry out
the channe! assignment for complicated network such as the Bangkok metropolitan

network. The Study Team recommends to introduce a computerized channel

assignment system in Phase-1.

4)  Improvement of Deteriorated facility Conirol

2)

b)

Facility Control System

Regarding to deteriorated facility control system, a control system is proposed as
described in section 2.5.

Replacement of PCM Cable System’

Replacement of PCM cable system has atready been proposed in the Long-term
Plan. Therefore, detailed comments for the replacement will be described later in-
Chapter 4. - '
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5)

Improvement of Leased Line Control

a)

by

Fault Control Value

To establish a fault control value for leased line is necessary for offering better
_services to the customers, however, the Study Team does not recommend a control
target value for leased line because of having no statistic fault data of leased line.

Introduction of a Computerized Maintenance Control System

TOT has alréady established a leased line office to imprbve the service q.uality of
leased lines as mentioned before, however, the function of this system does not
work sufficiently. To accelerate the activity of this function, introduction of a -
computerized leased line control system is required. An idea of the control system
is shown in Figure 2.4.2-4. Further study should be achieved when TOT decides

to implement a leased lme control system.

usiomer | Lessed Line

[Cusomer,

‘Customer )

Application

Complain for Fault g7 Dala Rase Syslem. -

Customer Information

End to End Line Information B

)

Repairing Order

3

Consiruction Contro

Notc Concep: of the System

- o Q&w_Mw

the data base by using a work station.

(Malatenance Seclion .Conurned).

. Data base is used for both the construction work and maintenance work of leaded line,
. ‘The leased line office registers the customer information and the end to end information of the line to

. The office order to design and construction of the line to the seciions concerned,
. The office also controls the progress of the construction.,

The construction S«ecuons register the necessary 1nformauon to the database when the line is

completed.
the leased line.

Figure 2.4,2-4 Proposed Leased Lin

. The office orders to Tepair lhc line to the sections concemed when the custoner applies the frouble of

. The $ections concernied can use the data base 10 repair the line.

¢ Control; System



Introduction of Leased Line Repair System
(Introduction of Leased Line Testing System LLTS)

Main flow of the leased linc maintenance activity is summarized in the following as
shown in Figure 2.4.2-5. ' '

- Leased line office orders to the maintenance sections concerned to repair the fault
when it receives a complain from a customer.

- The maintenance sections .chgck., find out and repair the fault.

- _'I"hcy have to contact each other to repair the fau_li as s00N as possible;. '

- The leased line office controls the repair work of the secﬁo_ns éoncéfned. '
Mentioned above, in spite of being urged by the custéme'r to réf)éir as soon as

possible it takes long time to contact each section concerned. Therefore, an efficient
tool to test the fault circuit and find out the fault portion is required.

The Study Team recommends introduction of Leased Line Testing System (LLTS)

which can test a fault line circuit and find out {he fault span. Furthermore, LLTS is
added the function to change over the fault trunk line to the standby channel,
Concept of LLTS is shown in Figure 2.4.2-5, Ad_ditibnal_expiﬂin is described in
APPENDIX. | "

The Study Team recommends the following five switching offices that will be
introduced LLTS initially. ' :

PNC, KKM SRW, SRR, ASD, PTW



Customer's I l _ l TOT l %stm:hw's
Premise TOT Switching entise
I Switching i , Officc 4 i
Office .

) Subscribe - [ [lransmlsnon l Subscribcl -

) Line ine Line Customer's
Customer's WCADF ], I *ADK : Terminal
Terminal 3 ferminal
Bquipment | l i l ' Equipment

! i MES i | ves i
l RTE | RTE |
.—-——-.-.......__,.__L.__..L.__... e e s e e — s —— — . ——
To another Leased Line Maintenance
office { Contro) Cénter
Wl . Q w5

WS
MES
RTE
CADYF

© LB

: Work Statlon

: Measurement Equipinent for Transmission
: Remote Testing Control Equipment

+ Circult Access Distributing Frame

: Loop-back Device

Figuré 2.4.2-5 Concept of a Proposcd LLTS

Function of LLTS is as follows:

WS is installed in the leased line maintenance center.

operator in the leased line maintenance center examines the fault leased line by

accessing the work statiop.
WS is connected to the RTE in each switching office with data link.

RTE controls MES and CADF by receiving an order from WS so that the

' operator can see loop tesistance of the subscriber line and characteristics of

the ransission circuit ch.mg,e over the fault transmission channel to standby
channel '

- MES measures the above tést via CADF by a controlfing order from RTE .

CADF connects the fault leased line to MES and changes over the fault
transmission circuits to standby channel by the order from RTE.

LB makes loop- back of the fauh subscriber line for a lme test by a controllin g
order from RTE.
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2.5

Operafion and Maintenance

Enhancement of the customer services quality has beéomc'_.more important not only in
improving the facility fault ratio but also in establishing a suitable maintenance system for

reducing the fault ratio.

2.5.1 Present State

A detailed explanaﬁon about the present state is given in APPENDIX,

1y

Qutside Plant Section

a)

b)

Situation of Official Monthly Maintenance Report
i)  Shortage of Analyzing Fault Performance

The report is little analyzed the maintenance performance. It fepdrts no more
than a fault history. Besides, the outside plant maintenance section does not
systematically plan for rehabilitation and preventive maintenance activities. It
means that they make several maintenance plans by using individual work

experiences of the staff. | '

if)  Shortage of Reliability

The Study Team found that some data in the report were different among the
areas. There were also many errors. The report is not only a TOT official
report but also a precious data source for improving the fault ratio.

Shortage of Office Automation System (17 Complaint Center)

The mahagcmen_t of customer records in ih_e 17 compiaint centers still depends on
manual work, When a staff despatches a repair team and keeps fault histories to
customer records, the leading part is paper works. :Thé'syste_m 'cann'ot quickly deal
with fault repairs. It cannot correctly report to the official "Monthly Report” of
TOT after fault repairs. Because the official "Monthly Reﬁort" is dealt by a
computer and is based on fault information from the 17 complaint centers. _
Actually, an error rate reported to the comptiter is :very.high (about 30%). It canbe

caused by the manual works, | -
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Environment of Maintenance Activity

A suitable staff allocation for fault repair activities suich as shortening the repair time

and saving the operation cost is an important matter. Because the fault repair
activities mostly depend on manpower. The establishment of a proper staffing
system is indispensable for realizing successful maintenance operations.

i}  Labor Productivity

Figure 2.5.1-1 shows the number of faults per employee in the ordina_ry
telephone as an example.

- Ordinary Telephone
'D':e Number of Connected Lines per Employec 'The Mumber of t{f:palrcd Faults per Emnployee
1600 . 300
1400  Areal © Area2 Area3 _
o 250
1200
00
1000 2
150
100
50
0

8

1234567 1'2__:3.4'567 910 12345673'_123456739Secum

B Number of Connected lines per Employee  #-Number of Repaired i“éulté per Employes

Figure 2.5.1-1 Number of Connccted Lines per E mployee and Number of Faults per Employee in

each Section

Thc maintenance area 1 is the lowest number of faults per employec.
Espemally, it 1s mgmhcantiy different from the maintenance areas 1 and 4.

- PABX
The malmenancc area 3 is lower than other areas in the number of faults per

employee. Especially, it is quite different from the maintenance areas 3 and
4 (see APPENDIX)



- Public Telephone

“The maintenance area 1 is higher than other areas in thf:‘: number of faults
 per employee (see APPENDIX). '

i) - Customer Service Situation

- Ordinary Telephone

A very important thing for TOT is to shotten the repair time in order to
increase the customer service quality.” Figure 2.5.1-2 shows the Tepair.
completion ratio within one day. The maintenance areas 1 and 4 are Ichr
than other areas in repair completion ratio within one day.

The Number of Repaired Fauilts (Month) The Rate of Fault Repairs within One day (%)
1,200 R UL N T
( /Nt NS
. '\ = 1 Sngs \ / 90
1,000 ] =" “m / Cwf
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Figure 2.5.1-2 Required Days for Recovcnng Faulls in Each Mdmtenanre Sections (Ordmary
Telephone)

- PABX Fleld

The mamtcnance area 4 is the lowest repcur complctxon ratio Wilhln one day
(refer to APPENDIX), '

- Pubhc Tc]cphone Fxcld

I‘hc maintenance area 4 i$ the lowest repair com plctlon ratio one day (refer .
to APPENDIX). '
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" Situation of Despatch System

_At present, TOT does not repair cuétomer premises facilities such as protectors, and
inside wires cxcepi government premises. If a fault in customer premises occurs, a
drop W1re team is despatchcd the fault place. Because TOT cannot separate fault
points bctwecn TOT side to customer sides. This is inefficient from the viewpoint
of opcratron cost and total required hours for fault recovery.

Shbﬂagc of Materials Management
i}  Public Telc.phonc

There are many broken public téléphone sets in the storehouse of TOT public
telephone maintenance office. Bven though the repair centers run short of
spate parts for repairing broken public te'lephones, inaintc’anance office cannot
send them to the repair centers. | o

At present, TOT is fcplacing public telephone sets from Italian—'_made ones to
Japanese-made ones in the BMA. However, TOT does not héve Japanese-
made spare parts. - Because the terms of a contract between TOT and the
Japanese-supplier does not include an item about buying Spare parts. From
this situation, if a .part of public telephone is broken, TOT cannot help
replacing with a new telephone set. It will take not only more time for
.replacmg broken telephones but also be expensive to buy new telephones. .

ii) Sh(jrfage of Delivery Sys_tcfn

In the outside plant maintenance field, when the stock of spare parts runs

short, repair teams must go to the stock center of TOT to Obtain spare parts.

This material management system in TOT is non economical and inefficient in
 the sense of wasting repair time.

. Shox:tage' of Human Resource Management

Durmg the fleld survey, the Study Team was toid thdt thcre were not cnough '

) mamtenance staffs m each 0ut31de plant section, 1t was also told that 25% to 50%
of the mamtenancc staff work overtime work on Saturdays and Sundays. On the
: other hand thcy little work overtime (after 4:00 P.M.) on wcckdays



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 BTQ method
from 1992 to 1996. It can be foreseen that the present work volume of each
department in TOT will not inér_easé 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 séctors will do it). When the fault ratio will go
down after this, the rcqmrcd number of staff for maintenance w:ll also go down,

2)  Switching Section

a)

b

Non-Existence of Centralized Maintenance System for SPC Switches

At present, TOT is establishing a decentrahzed work scheme for improving
customers service quality. The decentrahzahon pohcy is hopeful 10 be adopted 10
the sections which dlrectly contact with customers such as commercial and outside
plant sections. _

In a facility maintenance field, a centralized maintenance system is very useful for
an efficient work, However, the Study Team did not hear that the swatchmg section
has a concrete cenuahzanon plan for the SPC switches. '

Shortage of Fault Record Management
i)  Shortage of Fault Record Management -

The section issues two ki:_ids of fault performance reports. One is the
"Switching Monthly Report” based on the faults detected by alarm and routine
tests. The other is the official "Monthiy Maintenanc_c_-Report“ df, TOT based.
on fault information of the complaint centers. A substantial part of the féu_lt
repair performance in this section are reported in the “"Switching Mbnthly.
Report” and the official "Monthly Maintenance Report'-‘.

On the other hand, when the section makes a maintenance plan for facility -
expansion and replacement, they use only the "Switching Mbnthl'y Report". |
However, no reporting form for the Switching Monthly Répo’ri_is unavailable
in this section. - ' ' '

i)y  Shortage of Follow-up System for Human Development

If staff of an exchange office cannot recover a fault by themselvés, they'ask )
for help to staff of the upper supporting section by phone. However, after



recovery, the staff of upper supporting section gives little explanation to the
end office staff about the repair work (the contents of problem, the cause and

“recovery method etc.). If the same fault occurs in the exchange office, the
staff will not be able to recover thc fault ¢ qgam

Shortage of Spare Parts for SPC Switches

Most exchange offices are in serious shortage condition for spare parts for the SPC
switches. Spare parts (pzickage) are expensive an'd'many in kinds. It is difficult for
every exchange office to stock all spare parts. The primary place for keeping them
are Unit of Switching Office in cach maintenance area.

Once a package fault occurs in an exchange office, the maintenance staff inquires to
Unit of Switching Office and other exchange offices by phone. Even Unit of
Switching Office dees not often stock the required packages.

At present, TOT is making free contracts with its suppliers about procurement of
spare parts, TOT said that it takes about 6 months for waiting period from request
to rccelpt In a sense, it mdy be unavmdable situation. Because a supplier does not

~ hope’ to have many stocks. Therefore, it can be assumed that thcy start its product

after recclvmg the order.

There are different management methods about keeping spare pért records in
exchange offices. Some exchange offices have still taken a manual spare parts
record because TOT does not have a standard form for keeping spare part records.

3)  Fransmission Section

a)

Maintenance Activity

“TOT has ;alfeady' fcoi'ganizéd the telecommunications operation in 1991 for

providing better tcl_ecbmmunications services to customers.
Employees of the transmission section in the provincial area belong to the provincial

‘telecommunication center. However, the transmission sector in the Sector of

Telecommunication Network supports them from the viewpoint of engmeenng
demgns and transmlssson maintenance techmqucs
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b) leased Line Maintenance Activity

TOT has established a leased line office in Opcmtian Bureau o improve the scrvice |
quality of leased line about one year ago. ThlS office has taken care of both

installation and maintenance of the leased lines:

TOT is now changing trunk circuits of leased lines of deteriorated routes such as
analog and PCM routes to new transmission routes such as optical fiber and digital

microwave routes; however, it has not comgleted yet.

2.5.2 Improvement Measures

1) OQutside Plant Section

a)  Improvement of Monthly Maintenance Report

1)

i)

i)

Promotion of Analyzing Fault Performance -

The section does not analyze the mamtenancc pelformancc in the "Monthly

-Maintenance Repori; It reports ho more than a fault hlstory 'This section

does not plan for rehabilitation and preventwe acuvums Thcy make several
maintenance plans by using staff’s individual work experience in each area.

In order to actuaIIy analyze the mamtenance pe:formancc TOT should
increase the data in the Monthly Mdmtenancc Report, It means that fdult cause -
and locations should be reported in detail in the Report. The COBOL capacity

of the computer can increase the data.

Establishment of Reliable Monthly Maintenance Report

Without. ha\}ing' correct maintenance performance reports, TOT cannot
improve the fault ratio. Becauqe' the reports-are precious data source for |
improving the situation.. Besides, an error ratio of data reported to the
computer is very hlgh (about 30%) ‘

Introduction of Ofﬁ(:c Automation System- '

The cause of the unrsliable monthly maintenance report depends on managing'_ '
the customer record by manual in the coraplaint center. Therefore, in order to
create the reliable report, realize a quick despatch system in complaint center,
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b)

TOT should introduce the computerized customer record system. - In the near
~ future, TOT needs to reconsider the total automation system including outside
plant records, using common data base for both system.

Improvement of Despatch System

~If a fault in customer premises occurs, a drop wire team of the outside plant

maintenance section is sure to be despatched to the fault place. Because TOT
cannot distinguish a point of the fault between TOT side to customer side. This is
inefficient situation from the viewpoint of increasing operation cost and fault repair

. time. In order to solve this issue, TOT needs to improve the present test system for

being able to distinguish a fault point.

Improvement of Materials Management System

i) - Security of Spare Paris

The‘--p_ubl‘ic telephone section should ‘secure the prdper spere parts for
‘establishing rapidly repairing system and saving cost. Besides, after this,
when TOT contracts its suppliers, the item of buying spare parts needs to be
included in a contract.:

_ii).  Establishment of Delivery System

In'_'the outside"plant mainteh_ance section, when f_he stp.ck of spare parts runs
short, a répéir team themselves must go out for taking spare parts to stock
center of TOT. From now on, TOT should consider a systematic delivery
system by using a private company.

2) Switching Section

a)_ _

‘Establishment of Centralized Maintenance System for SPC Switches

In ordef to manage the teiecommunimtioﬁi; networks effectively and economically,

a centrahzed telecommumcatmns network management system is necessary for the

_Sectlon Because 1t has mainly two ments One is to be able to centrally momtor
and control the network within the managlng area. The other is to be able to
efﬂc:ently allocatc expetts to cxchange offices.

In the Long-term Plan, it is recommended that establishment of a centralized
maintenance system needs after replacing all XB switches with SPC switches.
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b)

c)

d)

However, if TOT immediately introduces a centralized operation system for the
SPC switches, from the viewpoint of saving operation 'cost and reliability, it must
adopt the system early, ' .

Establishment of Stock Management System

The spare parts (package)-for the SPC switches are expensive. . It is difficult and

inefficient to stock enough spare parts in each exchange office.: TOT needs to

manage suitable stock within the:limit of budget. Therefore, TOT should try to

forécast necessary spare parts of half or one year, in addition to establishing an
efficient stock system, TOT needs to introduce spare parts management system

(same form and on-line) by using computer: Co

Improvement of Fault Report System

At present, a fault reporting form for reporting fault from each.exchange office does
not exist the switching section. The section should _forrhali_ze a fault reporting form.

Tebhnical Skill Advancement

When a fault occurs in some exchange office, it is important to a make document
which describes each system name, the contents of the problem, the cause and the
recovery method after recovery. And these documents should be explained to
maintenance staff at meetings. The explanation will be useful for the maintenance
staff to advance the skills. The fault rééovéry time will be reduced when the same
fault occurs. - '

3) Transmission Section

a)

Improvement of Exfraordinary Fault Conmrol System

In ﬁddltlon to the extra ordinary fault information sy‘:tem a general control system
for extraordinary faults is required. The Stu(iy Team has propose(i to establish a
national center for the network managemcnt in the long term plan (refer Chapter'
12.4 in Volume -I), The national network control ccnter shou}d have the functmn
of extraordinary fault control '



4

Improvement of Human Resource Management

a)

Manpower Planning

Figure 2.5.2-1 shows the ;’equi'rcd number of staff for 'm:aintenance work in each
section from FY1993 to FY1997. Table 2.5.2 and Figure 2.5.2-2 show the
number of saved staff (saved manpower costs) in the same period. The estimation

" method is désbribed in APPENDIX.

The two million line ;expansion project in the BMA is carried out by a private firm
using the BTO method from FY1992 to FY1996. 1t can be foreseen that the present
work volume of each department in TOT will not increase except the public
telephone section and the commercial section (it is not clear whether _TOT will take
care of the maintexﬁanée work of drop wires expand in the seventh project or the
private sectors will do it). ' |

Therefore, when the fault ratio will go down after this, the required number of staff
will also go down because work load for maintenance diminishes. When TOT will
carry out to replace the XB swiiches with the SPC switches, the required number of

- staff will'also decreases because work volume for maintaining SPC switch is less

than that of XB switch. TOT can save the manpower cost by carrying out the
projects proposed. '

The Required Number of Staff

2300
2660
0
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R A e e M ‘
1992 1993 1994 1995 1996 1997 Year
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BH switching

Pablic Telephone
O eax

M Outside Plant Maintenance

Figure 2.5.2-1 Required Nﬁmber of Staffs for Maintenance
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Table 2.5.2 Number of Saved Staffs and Saved Cost for Maintenance

1993 1 1994 | 1995 | 1096 | 1997 | Towm
The Number of Saved Staff in :
the Outside Plant Section 46. 3 S0 4 1 8l 1 26

S 3% a3s) | a8y | (268
The Number of Saved Staff in
the Switching Section - 36 36 31 34 3 168
a2 ao3) | a3n. ] q68) o
Total 82 75 81 82 n2 | 432
: ' (157 (238) ] (3200 | (43

Tho Saved Manpower Costsin | 319 06| 18a1| 2785 4333| 10216
;‘,;“;SS:;’;‘;;;H‘;*;‘;;;;’; Costs in 249 820 1381 2085| 27.56| 72,
Total s68 1 17881 31921 4870l 70891 175.07

Note: () shows the total rumber of saved staff from FY 1993 to the year concerned.
The saved mzmpower costs unit is Million Baht.

The Number of Staff
100 o

‘50

W Gutside Plant Maintenance
.Opanx

a Public Telephone

ESwitciling

T2 Transmission

92-93 . 9394 94-95 95-96 9697 -

Figure 2.5.2-2 Number of Saved Maintcnancc and Repairing Staffs

b)  Staffing

iIf TOT has a plan for movmg staff among mdmtcnancc secuons and reviewing
maintenance work performancc some attentions for stafﬂng are. chCI‘led as
follows, '
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i)

Outside Plant Maintenance Section

From Section 2.5.1 1), the maintenance area 4 is_in a serious situation for

fepair activities compared with other areas. If the cause depends on shortage

of manpower, TOT needs to fill up the nécessary manpower to the
maintenance area 4. However, the method is not to recruit all-out new people
but_making efficient use of the TOT staff by relocating and re-assigning
people from other areas.

"O_n fiie othér hand, the maintenance area 1 needs 10 review 'the work activities

for maintenance such as the despatch system, the work method and the staff
morale. Because the customer service level (the days required for fault
recovery) and the labor productivify' (the number of faults per employee) in
this area is not good, in spite of very iniportant for politics and economic
activities. Because big users and government are concenirated on this area,

~and traffic jam sometimes happens. Besides, fault répair activities can be

ditficult compared with other area. However, this area needs to improve the
situations by enhancing the service status. This area is required to solve the

problem, and, if necessary, this area may need to adopt a work system (such

as setting up special repair team and using a more small-sized motor vehicle

etc.) different from other areas one.

PABX Section

~ From Section 2.5.1 1), the mainienance area 4 is also in a serious condition
for fault repair activities compared with other areas. As mentioned above, this

area needs to take countermeasures after solving the problem.

Public _Tslep'hone Séciion_ '

“The maintenance area 4 needs to review the work activities for maintenance
such as the despatch system, the work me::'thod and the staff morale. Because

the service level and the labor productivity in this area is not good. The ways
for improving the situation are a mentioned above.
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c)

Recommendation for Adopting Effective Staffing Policy

i)

Recraitiment Plan

'The Flfth Slxth and Seventh thxoml Eeonomlc and Soc:al Development

plans have pomted out the necessity of improvement in state enterprise
management efficiency.

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

- and TOT will face competition market.

In order to survive the compefitien, TOT will have to saife its expenditures,
minimize the operating cost, reduce its rate and increase the share and net
proﬁts The staff remuneration is not the exceptlon and needs to be reduced.
However, it is not easy to reduce the number of staff nor the salary level.

Promoting Rati_onzilizaﬁqn System

Introduction of new systems such as SPC switches, the network rmanagernent
systems, and computerizéd systems for operation and maintenance
(COLONETR etc.) can also save the staff. It is necessary fo:_- TOT to
establish and implement the relocation and utilization plans of the saved staff.

Improving for Imbalance of Serviceé Le_v_el

The goal of the public utility enterprises is to pfovide the better quality and
sufficient quantity of the services for the nation éOﬁsta'ﬁtly If TOT cannot
provide same level of services anywhere in the study area, because of
inappropriate allocation of the staff, the customers may leave TOT and select
other telecommunications busmese enterprises,

2.5.3 Establishment of Maintenance Control System

D

Necessity of Maintenance Control System

The study team sets up a guideline for formulating an implementation plan to improve the -
telecommunications service quality, particularly improvement of the feu_lt ratio. The main
purpose of the telecommunications enterprise is to provide the beiter and more
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2)

widespread telecommunications services. Therefore, maintaining the telecommunications
facilities including the outside plant, switching equipment, transmission equipment and
power plant in good condition by means of an organized system is very important.

Addition to this, maintenance cost should be considered for operating a
telecommunications faciiity in good condition from the view point of economical
situations. Because the teléCommunications sector needs to get benefit from
telecommunications operation, If high maintenance cost is to improve the service quahty,

the fdcﬂmes shouild be replaced.

Maintenance Control System

Implementation of the projects is expected to reduce both the fault occurrences and the
repair hours. As the trend of telecommunications maintenance activity, stér_tcd from
corrective maintenance in the early stage, with “repair when broken”, then through the
middle age of preventive maintenance, of “prevent breakage”, and finally controlled
maintenance has become applied in many countrics reccntly, on the bases of Maintenance .
Control System. These systems consist of mainly three control iters such as service
control, plant control and extraordinary failure control as shown in Figure 2.5.3.



( Maintenance Result Analysis) :
Estab‘lishmént and Tmplementation
. of Various Measures for Improvements

B ! . Maintenance
s : o Status '

( Provision of ) Report
M

aintenance Service

R

L2

Pé_tu_iiar Faults
- onthe Plant
Control
—

|

I : Pl_ant Control

Figure 2.5.3 Cycle of Maintenance Control Sysicm

These three main items are as follows.

a)  Service Coatrol

This is to measure maintenance service level for customers who are unsatisfied with
the service and to provide telecommunications service in godd condition while
improving these complaints. Thercfore, the service control value is the lowest limit
of service level and its limit has to be observed for every office and every circuit.

b)  Extraordinarily Failure Control

The big scale faults that deteriorate the level of telecommunications services to a
considerable extent, and the extraordinary congestion of telecommunications traffic
are counted as extraordinary failures. They are individually controlled whenever
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failure occur. While the counter measure are examined to the failures taking the

occasion for the failure into consideration.

Plant Control

For offering the high quality service to the customers and achieving maintenance

act1v1ty safely and efficiently, each scction concerned is required to manage quahty _

of the facilities. The section concerned always dnalyzes the state of facilities and

takes necessary actions to keep the equipment in good conditions. Actual plant

i)

- control is divided into three sub items as follows.

Peculiar Faixlts_ on the plant Control

There are several special causes in facility faults that may require improvement
of the design,.improvement of construction method, etc. They are treated and
maintained separately from ordinary facilities. The following causes in faults
are classified into peculiar faults.

- Mamtenance centers can not take actions to plevent the fault occurrence in

*normal way.

- Faults Wthh do not have clear causes and happen : many tlmes

- The reason of thc fault is considered to be the design or construction
method of the facility.

- The reaqon of the fault is consndered to be defect parts or materlals of
-equlpment. '

- Other special cause of the faults.

These faults will be found out by arranging the fault data with maintenance

- control systefn; and controlled by the maintenance cycle shown in the figure.

_ Déteriorated Facilit'y .Control

g The purpose of tlus sy';{em is (0 reflect the deteriorated facilities, which were
-pxcked up, to daily maintenance work and facility improvement plans in order
- to mamtam the service. quality i in good condltlon Consequently, the control -
_system is to fmd out deteriorated plan based on limit value. of deteriorated

facﬂ].tles, whxch is setup by a pau of plants

- Procedure of Deteriorated-Plaﬁt Control System
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3)

4)

Establishment of standard for judgment of deteriorated plants,

Finding of deteriorated plants (with daily maintenance activity), -
Implementation of improvement measures on daily maintenance work,
Preparation of improvement plan, '
Execution of rehabilitation plans,

Evaluation of the plan,

Feed back to a) or d). |

- Judgment Standard for Deteriorated Plants

To controi the deteriorated plant, judgment standard for deteriorated plants must be
defined in each section concerned. In outside plant section, the judgment standard
should be decided in consideration of typical environmental condition in Thailand.

Improvement of Maintenance Control System

The Study Team considers that TOT has had its maintenance system and continued
maintenance activity in each section. It scems, however, it is necessary to entirely
improve from effectively and economically view point. '. The establishment of
maintenance control system is required not only for keeping the telecommunications
service quality in good condition buf also getting trust in the customers.

Transition of Improving Fault Ratio in Japan

The transition of improving the fault ratio in Japan is shown.in APPENDIX.
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CHAPTER 3 STUDY FOR IMPRC)VEMENT OF CALL COMPLETION RATIO

3.1 QOverview
3.1.1. Intrtjduction

TOT is eager (o 1mprove its customer service and has set the target of the call complenon Tatio
at 50% whl(,h should be achieved by 1996.

The duty of the Study Team is to find out bottlenecks of the network that aggravate the network
service perfonncmce and to make an 1mplementauon plan to achieve the. target. Cost and
revenue estimation and other matter such as organization, its authority and rewonsxbthty for
carmg out the act1v1ty are also studied in this work.

In undertaking the stu'dy,'the Stu-dy' Team focused on NEAX-61 SPC switches in the BMA

because of the following reasons, o

1) Atpresent, all of the SPC local switches in the BMA are NEAX-61.

2) The XB s.Wi.tches have been planned to be replaced by the SPC switches in the near
future.

3..1 2 Ovort.riow
1 ‘Present State of Network Performance

The telephone call completion ratio measured at the NEAX-61 switches in the BMA in
' March 1992 is 23.5% and the categ'ories.of incompleted calls are P.S.Abandon (26.3%),

B-sub. busy (24.4%), P.D.Abandon (7.7%), ringing abandon (5.8%), congestion

(5.5%), technical fault (5.1% and others (1.2%). - - -

As for the sci‘vlice performance from the viewpoint of destination oategory'basis, the
completion ratio of local calls is 38%, STD calls 31% and that of ISD calls is 42%. (In
the calculation, P. S. Abandon calls are eliminated from total calls.) Calls to cellular
mobile tclephones are categonzed as STD calls and the completion ratio of calls to cellular

- ‘mobile telephones-is 24%. The ratio is rather low compared with other STD calls. The
completion ratio of caIls to paging phones is 77% (measured at switches to which paging
switches are accomrnodated), but it was found that some paging service providers do not
have enough cucwts between local switches and paging equlpment

Traffic pattern observations in a day were undertaken at 9 switches in the BMA. The
-busy hour was at 10:00 to 11:00 in the morning at almost every measurcd exchanges.
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2)

There are two traffic peaks. One isin the morning and the other'is in the afternoon. But

another peak is seen in the evening at exchanges in the residential area.

Qutline of Improvement Measures

The Study Team carried out a study on causes of mcompletcd calls and on measures (o

improve the problems.

P.S.Abandon calls are the biggest problem that severely affects the coinpletion 1atio of

" the TOT network., After a field trial at Phra Khanong-T6, it was found that some

P.S.Abandon calls originate in proportlon to traffic volume and other P.S.Abandon calls
originate independently from traffic volume. The fact that the former P.S. Abandon calls
originate from faulty subscriber lines including faulty public telephones was also fourid
out. To reduce P.S.Abandon calls, firstly to clear all the faulty subscriber lines and

* secondary to rehabilitate deteriorated subscriber lines are effective measures.

B-sub busy calls are the second factor for aggravating the completion ratio. But the
Study Team considers that reducing B-sub busy calls is the most important work in IhiS.
project because B-sub busy situation occurs at the final stage in a call process after
occupying most of the network facility. Improvement of B-sub busy situation will |
directly influence the revenue of TOT. Introducing hunting systems to the subscnbcrs
who have more than one telephone line is considered as the most cffgctwe method to
improve the terminating call completion ratio. But according 1o the data from;thé CDAS,
about 80% of the subscribers who use PABX have not introduced the hunting system,
yet. The Study Team recommends that TOT -firstly promotes hunting system
introduction. Secondary, installing additional main telephone lines is necessary because
there are many subscribers who do not have enough lines even though they have é_ﬂr'eady
started using the hunting system. The third measure is to promote installing the call -
waiting service to the subscribers who have single t:clcphonc line.

Other measures 1o improve the completion ratio such as installing the- Automatic
Information System for changed number subscribers, installing -Automati_c Howling Tone
Sender for users who leave their telephones off-hook are recommended by the Study

Team.



3.2 Definition and Classification of Call Status
3.2.1 Definition of Call Completion Ratio

According to the CC_IT‘I‘ Recommendations E.GOO, the terms of Call Attempt, Successful Call
Attempt, _Completed Call Attempt and C(_)_mplction Ratio are defined as follows:

Call Attempt = Anattempt to achieve a connection to one or more devices
attached to a telecommunications network.

Successful Call Attempt A call attempt that receives mte]hgtble mformatlon about

the state of the called user.

i

Completed Cail Atteinpt ‘= Asuccessful call attempt that Teceives an answ_ct signal.
Completion Ratio = The ratio of the number of completed call atiempt to the

total number of call-attempts at a given point of a network.

In this report the Study Team uses these tcrmé in accordance with the Recommendations. (We
have to be careful in using the term of Succcssfu} Call Attempt becausc acall attempt that has
encountered calied subscriber busy or called subscriber no answer is counted as a Successful

- Call Attempt.)

3.2.2 Classification of Call Status

Figure 3.2.2 shows categories of call status in a call process, which are used in this report.

Off-hook . : ) o Answer Disconnection
L ) Dialing 1 Connection ; Ringing | Talking |
I I | T 1 4_ 1.
: A ' 4 o _ t ' Completed call”
. B-sub-busy :

Changed number
Vacant number

Ringing abandon
Congestion Ringimg time out
_ MFCS code crror
. MFCR code error
| PP abandon
: - PD time out.
— PSabandon FB code error
PS5 time out -

Figure 3.22  Categories of Call Status in the stage of a Call Process

The meanmgs of terms- pecuhar to traffic engineeting and bemg used m this report are
descnbed below. -
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A-sub
Calling party
B-sub
Called party
Busy Hour
The unlnterruptcd pcnod of 60 minutes for which the avcragc intensity of traffic or the
_ number of call attempts is at the maximum.
Dial-tone Delay '
Time interval between off hook and recepnon of dial tone,

P.S.Abandon (Permanent Signal Abandon)
A call which sends the switch eqmpment a signal that the subscnber has gone off-hook
but goes back on-hook before sendmg no dial pulses.

P.S. Tlme-out (Permanent Signal Time-out)
A call which sends the switch eqmpmcnt a sxgnal that the subscriber has gone off-hook
but dose not send any dial pulses within a specified period of time.

P.D. Abandon (Partial Dial Abandon)
A call which abandons after the switch equipment has been received first digit but bcfore
receives enough digits to route a call. '

P.D Time-out (Partial Dial Time-out) :
A call from which the switch equipment has been received one or more digits but has not

~ been received the next digit within a specified period of time.

Ringing Abandon :
A call which abandons while waiting called subscnbers answer after the call has reached
called subscriber,

Ringing Time-out
A call which does not receive the answer within a SpGCIfICd penod of time after the call
has reached called subscriber.

3.2.3 Abbreviaton

CCR Call Completion Ratio

ISD International Subscriber Dialing

MFCR Multi Frequency signaling, Compelled Register
MFECS Multi Frequency s1gnahng, Compcllcd Sender
PB Push Button _ '
STD Subscriber Trunk Dlahn g
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3.3 Present State of Network Service Performance and Traffic Characteristics

The purpose of this section is to describe the-tesults of the stady on the present state of service
performance in the BMA and its traffic characteristics such as traffic fluctuations in 24 hours.

3.3.1 Network Service Performarice
1)  Outlook of Network Service Performance

Figure 3.3.1-1 shows an outlook of nctworkpefformancc which was measured during
the busy hour at the NEAX-61 switches in the BMA in March 1992 by the NCOM
Center. The completion ratio is 23.5%. Category items of incompleted calls and their
percentage shares are P.S.Abandon 26.8%; .B—sub—bu.sy 24;4%, P.D;Abandon 1.7%,
Ringing abandon 5.8%, Congestion 5.5%, Faults 5.1% and Others 1.2%. -

Table 3.3.1-1 shows categories of call status which are also shown in Figure 3.2.2,

Other(1.2%)
Q,
Fault{5.1%) T Complete Call '

(23.5%)

B.Sub Busy
(24.4%)

T

- Congestion

_ (5._5%) : : PS Abandon
" Ringing Abandon o (26.8%)
(5.8%)} . : '
S - PD Abandon
- (7.7%)

Figure 3.3.1-1. -Service Performance in the BMA (March, 1992) (Observed during Busy Hour)



Table 3.3.1-1  Comparison of Categorics between Figure 3.3.1-1 and Figure 3.2.2

Figure 3.3.1-1 .. Figure3.2.2

Completed call | Comptleted call

P.S.Abandon P.S.Abandon

B-sub-bosy - | B-sub-busy .

P.D:Abandon P.D.Abandon

Ringing abandon Ringing abandon, Ringing time-out, B-sub
No Answer

Congestion Congestion _

Fault P.S.Time-out, P.I).Time-out, " -
‘MFCS cade error, MFCR code error

Others Vacant number

Figure 3.3.1-2 shows a comparison of the service performance between the TOT
network and the NTT network. The source of the TOT data is the sainc as that of
Figure 3.3.1-1. The NTT data was compiled in 1984. In the TOT network,
- P.S.Abandon and B-sub busy are conspicuously higher than those in the NTT network.
The two phenomena are the main causes for aggravating the call completion ratio of the
TOT network. '

100 T m——— Other
90 +
‘ ~ Fault
80 + . _
70 4 . .B.Sut.) Busy
60 -+ Congestion
50T & Ringing
40 4 - | Abandon .
30+ 2 PD Abandon |
20 + .
[ ps Abandon
10 + .
0# B complete
TOT NTT . Cal

Figure 3312 Comparison of Serviée‘?crfdmance between TOT and NTT
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Table 3.3.1-2 shows the international call completion ratios of seven Asian countries,
which were measured on originafing calls from the U.S.A. It is supposed that the
measurement was undertaken at an international gatc-way switch in the USA and the
figure of the performance includes factor of status of international links. So, from this
figure we can not directly evaluate the level of service performance of the domestic
network of each country, but we can foughly grasp the conditions of these countries.

Table 3.3.1-2  International Call Completion Ratio

Country Completion Ratio

Thailand 46,1 (%)
Japan 73.1
Singapore ' 723
Hong Kong 70.4
Korea 58.0
Malaysia 50.0
Indonesia 32.8

(Measured by AT&T, 1991)

~ Completion Ratio on Terminating Category Basis

To understand the situa{ion _df service pefforinance in more detail, the Study Team chose
9 NEAX-61 switches and made scrvice obsérvations during the busy hour on the days of
20,21,23 and 24 in April 1992. The 9 switches are Ploem Chit - T3, Pathum Wam -2,
Surawong - 4 in business area, B'ang Kae, Charang Samitwong - 2, Pak Kret in
residentiél area ahd Samran Rat - 4, Hua Mak - 2, Lat Phrao - 1 in business and

~ residential mixed areas. Hereinafter these switches are referred as the sampled switches

in this report, 7
a)  Local Call, STD Call and ISD Call
Figure 3.3.1-3 show‘s;_thé c.olr_hplction' r_atib and the c'al.l'yojiuiﬁc of local céills, STD
-calls, ISD calls measured at the sampled switches. (The Data of Figures 3.3.1-3 ~
-6 are compiled-in ANNEX:) The completion ratio of local cails is 38%, STD calls
- *31%', ISD calls is-42%. The average of the three categories is 38%. It is severely

influenced by local calls because the volume of local calls occupies more than 90%
of the total calls as shown in Figure 3.3.1-4. We should be careful that in this data
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P.S.Abandon is eliminated because the P.S.abandon c¢an not be counted in the
terminating call categories becanse of no dial pulse reception.

Cal/Sub CCR(%)
400 - . T45
850 tr——a . a\ﬁ...____l + 40
3.00 + \\\ TH
250 . T 3¢ I cail Atempt

| o5 _
200 + | Ed " Call Completed
150 + 1

- 15 -»= Comp/Attem (%)

1.00 + ., .
0.50 4 5
0.00 L O

Local STD IS . Tolal

Figure 3.3.1-3  Completion Ratio and Call Volume of Local, STD and 1SD Calls

6.24%1.79%

_ Local
O sm
B sD-

9_1 97%

Figure 3.3.14 Pfoportion of Call Volume of Local, STD and ISD Calls -

STD Call Classified by Destination

Figure 3.3.1-5 shows the coﬁ'lpl:ct:ion_' ratio of STD calls to each destination code
" ‘measured at the sampled switches, "01" is to cellular mobile telephone and "09" is
to Malaysia. The completion ratio of "01" is the lowest among other destinations.



Cail/Sub

0.09

0.08 4

0.07 4

0.06 ' [l call AttermiSub

0.05 7 . -.'{.-\ .

o 0 - Call Comp/Sub
-5~ Comp/Attem (%)

"01I! .".0'3" Ilo4ll |i°5ll ||.07u ||09n TOtai

Figure 3.3.1-5 Completion Ratic of STD Call to Each Level Code

¢} Calls to Cellular Mobile Telephone

Figure 3.3.1-6 shows the completion ratio of terminating calls to each cellular
mobile telephone service carriers measured at the sampled switches. Newly started
services (900 MHz and World Phone) show higher completion ratios.

Call/Sub
0.20 T
015 ¢ 0 Caiz Attem /Sib |
| 0.10 T _/ can comp.}sﬁﬁ |
6.05 L | ' ~u- Coﬁip/Altem {%)

TOT@70) TOT(900) CAT(800) CAT(W.P)  Totl
W.P = World Phone

Figure 3,3.1-6  Completion Ratios of Calls to Cellular Mobile Telephones _

d) Calls to Paging Phones

Table 3.3.1-3 and Figure 3.3.1-7 show service performance of the paging service
measured at terminating local switches (local switches to which paging service

3-9



Caii

8,000 =

7,000
6,000
5,000
4,000
3,000
2,000
1,000

1
T

equipment are accommodated). Service lcv_el of some providers is affected by trunk
busy of trunks between terminating local switches and paging service equipment,

Table 3.3.1-3  Service Performance of Paging Service

Average Terminaling Call (Busy chr)
Mecasured 3/23 ~ 3/27,1992 -

LA

A B C DE F G H

Service Menu

Figure 3.3.1-7

Bljsy

- Comp/Term

Terminating Calegory { Term. Call Comp. Call | Comp/Term Busy
151KK) 5,724 5416 0.95 - i
151(PKG) 758 737 0.97. 0
152 7,809 - 6,816 0.87 96
153 113 99 .87 0
161 1,131 1,105 0.98

162 2,210 2,125 0.96 21
253-2233 1,205 891 0.74 302
253-7766 3,356 2,517 0.75 780
253-7788 7911 3,862 0,49 3,953
254-7788 398 246 0.62 147
255-7788 1,944 1,380 0.71 531

1 Term. Call

152
153

162

151(KKM)
151(PKG)

161

NFHszm@ow>

253-2233

253-7766
- 253-7788 .

254-7788
255-7788

Service Perfonnance of Paging Scrvice
(Measured at busy hour on 3/23 ~ 3/27, 1992)

TOT
{Phone Link)

TGT

" (Page Phone)

- CAT

{Pac Link)



3.3.2 'Traffic Characteristics

1)

Traffic Fluctuations in 24 Hours

In order to examine when the busy hour exists in a day, the measurement of the traffic
pattern was _llnderiaken in the busy hour of the network. The measurement was
undertaken at the sam:pled switches on the days of 20,21,23 and 24 in'ApriI 1992, Inthe
measurément, P.S.Abandon calls are eliminated for the reason that the number of
P.S.Abandons greatly varies according to the weather cc:)nc_!ition as being described in the
following Chapter. ' . '

Figure 3.3.2-1 shows a traffic load curve of 24 hours of Ploen Chit - T3 as a sample of
the business area, Figure 3.3.3-2 shows that of Charan Sanitwong - 2 as a sample of the
residential area. (The figures of other switches are shown in APPENDIX.) In both
switches thc' busy hour is 10:00 ~ 11 :Oo_ém. At Ploen Chit - T3, the concentration ratio
of the busy hour (ratio of the nuraber of calls in the busy' hour to all day) is higher than
that ‘at Charan Sanitwong - 2. Another conspicuous difference is that at Charan

~ Sanitwong - 2 there are three traffic peaks in a day while there are two peaks at Ploen

Chit - T3,
- Calls
600,000 5
500,000 + ,
Incoming Tandem Call
400,000 4 :
300'00.0 O incoming Terminating
t Call
200,000 +
' R Originating Call
100,000 +

13 6 7 911131517192123

 Time

" Figuwe332-1  Daily Traffic Pattern Load Curvé: Business Area (Plogn Chit-T3)
"~ {Average value of the measured days)
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40,000 +

35,000 - o ' '

R ! ﬁg '

30,000 4 EX incoming Tandem
Call -

25,000 4+ |

20,000 + [] Incoming -

15,000 + Terminating CGall

10,000 1 B® Originating Call

5,000 + .

13 5 7 911131517192123
' Time '

Figure 3.3.2-2 Daily Traftic Load Curve; Residential Area (Chanin Sanitwong)
(the average of the measured days)

Transition of Service Performance in a Day

Figure 3.3.2-3 and Figure 3.3.2-4 show the hourly change of service performance of
origiﬁating calls from Ploen Chit-T3, with respect to the number of calls and percentage
share, respectively. Those of in Charun Sanitwong are-shown in Figure 3.3.2-5 and
Figure 3.3.2-6. (Those of other sampled switches are compiled in APPENDIX.) From
these figures, even though traffic is low, the completion ratio during the night time is not
so good because of high B-sub-busy. '
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Calls (Thousand)
120

100 B Ringing Abandon

Conggeslion

80

i) B-sub-busy
60

Ed Vacant Number

40

[ 1’.D.Ti:_uevoul

20 - § Completed Call.

01 23 4 56 789 10111213 141516 1718192021 22 23

Time

Figure 3.3.2-3 Hourly Chaﬁge of Service Performance in the Number of Cails (Ploen Chit-T3)
{the average of the measured days)

% .
100 7 s oy o P P Y A P Y R e e ey e _
» EEHEEEEEEEEREEMBEESEEEEE —

= B 2 E H B ; " - i=1= - 1H Ringing Abandon
U EEEE B S
70 Con_geslion
s B nocub-busy
50 - -
© B vacan Number
30 | 5E ERENARENE SR N EERREEE B |0 reorimeon
' l u Completed Call
10 : :
0 e

012 34567 8910111213 1415 161718 1920 21 22 23 Average

- Time

Figure 3.3.2-4 Hourly Change of Service Performance in the Percentage Sharc (Ploen Chit-T3)
' {the average of the measured days)
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Calls (Thousand)

25

20 E Ringing Abandon
Congestion

15- E B-sub-busy .

10 Vacant qubér
£ e oTime-ont

5 ‘ Completed Call

601 23 45 67 89 1011 12.;13 14 15 16'17'1_8 19 20 21 22 23

Time

Figure 3.3.2-5 Hourly Change of Service Performance in the Number of Calls (Chamn Samtwong)
(Ihe average of the meaeured days)

100 - -
=i~ -
:z § z g ‘B Ringing Abandon
== e
10 B Congestion
1 i E Bsub-busy
jg - B Vacam Nurh.ber
30 I! B -. NERE ' : 7 T K 2 . BI’.D.‘ﬁr;'xe-om
fz , | _:' " i _ 1 1 g | | B compiaea can

0123456 7.8 9101112131415 161718 19202122 23 Averge’

Time

Figure 3.3.2-6 Hourly Change of Service Performance in the Percentage Share (Charun Sanuwong)
{(the average of the measured days) S

3)  Concentration Ratio

Table 3.3.2-1 shows the number of Céils ih'the_' busy hour, in all day and its

concentration ratio (ratio of the number of calls in the busy hour to all day) at the sampled

switches. The average concentration ratio of the sampled switches is 11.7%.



4)

Table 3.3.2-1

Conceniration Ratio at the Sampled Switches

(the average of the measured days)

" Switch Name " AllDay Calls | Busy Hour Calls | Concentration Ratio
PLOENCHIT 1,079,753 131,709 C122(%)
PATHUMWAN 481,445 52,272 10.9
SURAWONG 1,001,062 126,650 127
BANGKAE 15742 16,844 10.7
CHARANGSANITWONG 270,766 24,856 9.2
PAKKRET 216,630 22459 10.4
SAMRANRAT 766,914 91,119 11.9
HUAMAK 520,720 53,619 10.3
LADPRAO-1 406,229 52.995 13.0
Total 4,901,258 572,522 1.7

‘Call Completion Ratio in the Busy Hour and All Day

Table 3.3.2-2 shows the relationship between call completion ratio of the .busy hour and
that of all day at the sampled switches. On the average, the completion ratio in all day is

- 15% higher than that in the busy hour. This will be used as a factor of revenue

estimation in the following Chapter.

Table 3.3.22  Call Completion Ratio in the Busy Hour and in All Day

(the average of the measnred days)

Switch Name AllDay | BusyHour | (Al Day)y/(Busy Hour)
PLOENCHIT 411 353 16
PATHUMWAN 41.8 - 379 1.10 -
SURAWONG - 43.1 36.5 1.18
BANGKAE - 413 35.6 1.16

{ CHARANGSANITWONG | = 43.5 398 1.0
PAKKRET - 38.5° 344 112
SAMRANRAT - 441 39.3 112

| HUAMAK: 377 34.7 1.09
LADPRAO-1. 378 285 133
Average 414 359 115
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3.4  P.S.Abandon Calls

The Study Team carried out-a ﬁcld trial to find out a method to reduce the PiS. Abandon Calls.
This section describes the situation of P.S. Abandon calls in the studied switch, the process of
the field trial, the results of the trial and conclusion of the study.

The team chose Phra Kanong-T6 as a case study sv&itch that is one of the telephone offices
experiencing the highest P.S.Abandon calls. '

3.4.1 Status of P.S.Abandon Calls

Figure 3.4.1-1 shows the status of B.S. Abandon calls in the studied switch mcasured on every
busy hour in March, 1992. The number of the- P.S.Abandon calls varies in a range from
10,000 to 35,000. The average is about 20,000 ;and'oc.cupi_es 44% of the total originating
calls. ‘This means that almost a half of the originating calls is P.S.Abandon cails.

Calls(Thousand).
70 -

60

50
40

| 1 Originating

3 PS Abandon
30 4Eig|8 .

20 M1 B FfS/Orig.(%)

10 4k

1 3 5 7 9 11.13 15 17 19 21 23 25 27 29 31
Day

Figure 34.1-1 P.S.Abandon Calls in March 1992 at PKG-T6

Figure 3.4. 1-2 shows the hourly change of P.S. Abandon calls in a day The proportlon of the
pumber of P.S. Abardon calls to originating calls is higher during lower traffic time. This
means that some of the P.S, Abandon calls occur in proportion to trafﬁc volume and the others
occur independently from wraffic volume. ’
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Time:

 Figure 3.4.1-2  P.S.Abandon Calls in 24 Hours at PKG-T6 on April 20, 1992

3.4.2 Causes of P.S. Abandon Calls

From service o_bsgrvati'(_ms for the purpose of finding the causes.of the P.S. Abandon calls, the
Study Team undertook “Service Observation” at Phra Kanong-T6 by usiﬁg a function of the
SPC switch. By the function we can know the telephone number of a origimiting call. We
found a grbup of subscriber lines which originate high P.S. Abandons calls.

The samples of P.S.Abandon originating calls from the subscriber lines are shown in Table
3.4.2-1 and Table 3.4.2-2. From the data in Table 3.4.2-1 which were measured at the night
time, we c_an-find that a small number of subscribers (including No -Subscribe_r_Number)
originate a large'ﬁumbcr of the P.S.Abandons calls. On the other hand, according to the-data
in Table 3.4: 2—2 which were measured in the day time, more subscribers or;gmate relatively
many P.S. Abandon calls and the number of P.S.Abandon calls from those subscnbcrs are not
conspicuously concentrated. “Another difference is _that in the day time some public tclephones
originate the P.S.Abandon calls. '
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Tablc 3.4.2-1 P.S.Abandon Calls and Subscriber Line Faults (PKG-T6)

Measured on Aprit 20 (2:00 ~ 2:26), 1992

Tel, NO Occurrence % Sub. Category | Test Resulis | Cause of Fault
No Sub. NO 98 27.37 B R -
3325744 A7t | 4777 | Normal Ling short | Tn house wire _
3319379 26 726 {Normal -~ | Lineshort | ‘In house wire
3322814 - 12 3,35 { Normal | Ling short | In house wire
3324183 11 307 |Normal - |Lincshort | In housc wire
3325078 6 1.68 _| Normal Ling short ___| In house wire
13316840 3 0.84 | Normal -
3322089 3 0.84 | Normal
3322387 3 (.84 ' | Normal
31331278 3 0.84 | Normal
3310015 2 0.56 { Normal
3313200 2 0.56 | Normat
3317113 2 0.56 | Normal
3317317 2 0.56 | Normal
1x 14 Sub. 14 3.91
Total * 358 100.00 | : .
Note: * The summation of the all percentages is not equal to the totat because of the rounding off
the figures. = ' : '

Table 3.4.2-2 P.S.Abandon Calls and Subscriber Line Faulis (PKG-T6)

Measured on April 20(10:00 ~ 10:38), 1992

Tel. NO Qccurence % Normal/Public Test Resulis | Cause of Fault
No Sub. NO 51 1 518 |- - -
3322814 42 426 | Nomal | Line short” | In housé wire
3320568 13 1.32 | Public © loood
3310414 12 122 |Public . | Good L
3330569 : 11 . 1.12 § Pubiic -t Lowins. . | Coin stay
3320478 -9 0.91 i Public " 1Low ins.. .{ Coin stay
3310446 9 0.91 | Public Low ins. | Coin stay
8 x 6 Sub 48 4.87 - '
7 x 6 Sub 42 4.26
6 x 3 Sub 18 . | 1.83
5 x 13 Sub 65 6.60
4 x 14 Sub. 56 5.69
3 x 28 Sub. 84 8.53
2 x 73 Sub. 146 14.82
1 x 379 Sub. 379 38.48
Total 985 1100




Later, it was found that these subscriber lines originating high P.S.Abandon calls had fauits in
their subscriber liries. This is also shown in Table 3.4.2-1 and 3.4:2-2. In the case of
'ordinafy sub:scribers,. most of the faults were found in their in house wires. In the case of
public telephones, most of the faults were found in the terminal sets (coins stay in the coin
stots),

In the mean time, we found that there were some _P.S.Abandoﬁ calls that have no originating
subscribers numbers. After a pursuit work of the causes, we found that the P.S.Abandon calls
also came from faulty subscriber lines that had been canceled for subscription but the jumpers
in the MDF had not been removed yet. After disconnection of the faulty subscriber lines at the
MDF which had no subscriber number, P.S.Abandon calls did not originate. Figure 3.4.2
shows the process to find locations of no-subscriber-number P.S.Abandon calls in the
subscriber line frame. '

Find a BTT (Bus’y Tone-Tfunk) numbers from the
output sheet of P.S:Abandon service observations

Specify the CC number from the BTT numbers.

T

Except several BTTs in the switch served by the
CC, all BTTs will be blocked. :

i

When the remaining BTTs are connected by a-
call, input “Route Trace” command

'

Find an EL number (position of the switch) from
the “Route Trace” output sheet. ‘

Figure 3.4.2 Process of Finding the Locations of No-sub-number P.S.Abandon calls



3.4.3 Field Trial

After fmdmg the results mentmned above, the Study Team carucd out a ﬁeid tml by the
process shown in Figure 3.4.3 intending to reduce P.S. Abandon calls in the switch.

Measurement of P.S.Abandon calls

by "service observation” command using
the NCOM Center on the midnight

500 calls _

Selection of high P.S.Abandon subscribers
from the out-put data

Line test on the selected snbscribers

'

Repair of the faulty subscriber lines

Figure 3.4.3 The Process of Field Trial on .Reducing P.S.Abandon Calls

This field trial was undertaken on 20th and 22nd in April, 4th, 6th, 8th, 12th and 15th in May.
The status of P.S.Abandon cails measured on these days, the results of the subscriber line test
and the places of the faults are compiled in APPENDIX. Line status of some of the '
subscribers who originated P.S.Abandon calls during the observation period, had been already
changed to good conditions when they were tested.

3.4.4 Results of the Field Trial

During this field trial, 40 faulfy subscriber lines were repaired. But, because' of the liniited time
for the Work in Thailand, not all faulty subscribers in the switch were found and repatred The
daily change of P.S.Abandon calls before and after the trial are shawn in Figure 3.4, 4 This-
result shows that the trial was effective to reduce P. S.Abandon calls Beforc the field trial; the
average number P.S, Abandon call was 44% of the total calls but after the fi eld trial, that was

teduced to 20% of the total calls.
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Note

In this period, 40 faulty %ubscnber lines
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Figure 3.44 Transition of P.§, Abandon Ratio to Total Originating Calls

3.4.5 Conclusion

From the field trial we can concluded as follows:

1.

Some of the P.S. Abandon calls occur in proportion to traffic volume but some occur
independently from traffic volume.

~ P.S. Abandon calls which occur independently from traffic volume are probably caused
by faulty subscriber lines

" Most of the faults which cause P.S. Abandon calls exist in in-house-wires and drop

wires in case of ordinary subscribers and in terminal sets in case of public telephones.

By réplaéemcnt of the fanlty subscriber lines from the network, P.S. Abandon calls can

be remarkably reduced.

Since some of the P.S. Abandon calls Origina'tc in proportion to traffic volume (caused by
- user’s), it is difficult to climinate P.S. Abandon calls completely.



3.5 B-sub Busy

The unsuccessful call ratio because of B-sub busy was 24.4% in 1 March 1992 for Bangkok
Metropohtan Area. The largest cause is P. S Ab‘mdon (26:8%). B-sub busy is the second
large cause of the low call compietlon ratio (CCR) in Bangkok at present. If TOT can reduce
B-sub busy, the CCR will become much improved and it will contribute revenue increase

directly.

In order to reduce B-sub busy and i increase the CCR to the traffic congestcd subsmbers, the _
~ following measures are effective:

1) Introduction of Hunnng System for Multi-line Subscribers,

2)  Installation of Additional Main Telephone Lines, and

3) Introduction of Call Waiting Service.

Hunting system is effective for a high B-sub busy subscriber who installs and uses more than
one telephone line (multi-line user). Hunting system is available for those subscribers who use

main telephone lines accommodated in the same switching unit.

This section intends to clarify the present situation and issues on those measures to improve
high B-sub busy in Bangkok; and iry to propose possible solutions.

3.5.1 Improvement Method of B-sub Bﬁsy

There are some subscribers to whom it is difficult to make a telephone call because their
telephone lines are always busy (B-sub Busy). Travel agencies, taxi reserva't_ions, country.
clubs (10 reServ_e golf playing), and ticket reservation agencies are typical high B-sub busy
subscribers in Japan. In order to improve incoming call completion for those high. B-sub busy
subscribers, the following measures are directly effective:

1) Introducing hunting system for those subscribers who use two or more than iwo
telephone lines in a same place without using the system yet, ' '

2) Installing additional mam teleghone lines into their hunting system if they already use
hunting group but they have still frequent B-sub busy, , : Sl

3) introducing dgmonal main teleghone lines and mtroducm g hunting syqtem 1f they are
using only one telephone line, and : '



4)  installing Call Waiting (C/W) service when the'y have only one main telephone line and
they can not afford to install additional telephone lines. '

3.5.2 Hunting System
1)  Effectiveness of Huﬁﬂng System

Inco_ming tl'éffi_c efficiency can be improved remarkably by introducing hunting system
when a'_subscriber has twof or more than two telephone lines (multi-line subscribers).
Hunting system (or pilot number system) is effective also because any additional cost is
not necessary for subscribers to apply for and use it. .

Under the condition of the 10% loss proﬁhbility for example, the maximum traffic
capability can be éstimated by the Erlang theory. Table 3.5.21__ and Figure 3.5.2-1 show
that traffic capability can become 5.19, 6.77, and 7.50 times largér when a subscriber has
5,10, and 15 main telephone lines with hunting system, rcsp_ectivély.

Table 3.5.2-1 Traffic Capability Comparison between Hunting Sysiem and Independent Lines

Number of Line |- Traffic Capability (crl) Efficiency
' © | Hunting System | Independent Line . | (Hunting/Independent)
1 0.111 0.111 1.00
2 0.595 0.222 2.68
3 1211 0.333 3.82
4 2045 | 0444, 461
51 288t | - 0555 | 519
0 . 151 SRS 6.77
s 12.484 1665 7.50
20 . 17613 2.220 7.93
30 _ - 28113 3.330 8.44
40 | . 38787 4440 8.74




(ead)

B Using Hunllmg
. System
[ Not Using
Hunting System

1 2 3 4 5 o 1S 0 30 40
) . Number of Lines

Fig.ure 3.5.2-1 Traffic Capability Comparison between Hunling System and Indepcndent Lines

TOT has adopted two types as foi_' hunting system: d:i_e is s.in'_gle 'huntin_g system' (or “Non
Slip Function”) used mainly in the XB switching systems; and the other is group hunting
system (or “Slip Function™) mainly used in the SPC switching systems.

Call Cali (i;il Call Call Call Calt Call
T T i T e T T e T e B e T
Pilot Pilot- Pilot . - Pilot - Pilot
Number : Number Number Number . Number
(Single Hunting System) : - (Group Hunting Sysiem)
Legerd : . - .-
— Hunting Call B Non-Hunting Call
o Telephone e Hunting Procedure for Non-engaged
Line Units

Figure 3.5.2-2 Single Hunting System and Group Hunting System Configuration
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2) The Present Sitation of Hunting System Usage in Bangkok
a)  Hunting System Usage for PABX Users -

~ The hunting system is quite.effective to increase traffic capability and reduce B-sub

- busy; however, in_trédtlctiorl of the hunting system is not so common amon g the
| multi-ling 'subé‘cribém in'the BMA at present. Table 3.5.2-2 and Figure 3.5.2-3
show the frequency dlStrlbuthIl of the number and percentage of PABX
subscribers i in both using and not using the hunting system groups.

Taﬁlc 3522 T he Number of Huming'Syslcm.Users in PABX Subscribers in the BMA

Range of Frequency: Numbe

'bgrs
ﬁigl?;tr%:f Using Huiting System Total
2 1 1.74% 1,037
3.5 365 _ 7.88% 4,634
6-10 610 | 18.69% 3,585
11-50 1,242 45.20% 2748
L 106 79.10% 134
101- @ 86.00% 50
Total 2444 20.05% 12,188

Source: Computcr Dlrectery Assistance System (CDAS) Center, TOT (May 1992)

Subscripers
4,500

4,000

3,500

3,000

2,500 . I Using Hunting System

th Using Hunting System

2,000

1,500

1,000

No. of Main Tel
LineslSﬁbscﬁber

2 35  &10 1150 5100 101

‘Figure 3.5.2-3 The Introduction of Hummg System for PABX Subscriber classified by the Number of
' - Main Tblephone Lines



b)

Table 3.5.2-2 and Figure 3.5.2-3
show that there are 12,188 PABX
subscribers in the BMA; however,
79.95% of them are not using the
hunting system. 58% of the

subscribers who have more than 10
but less than and equal to 50 main
telephone lines are not using the Not Using Hunling 79.95%
hunting system. More than 80% of

those who have more than 5 but less

than 11 telephone lines are also not

using the syster. : Figure 3.5.2-4  Share of Hunting Systere Users
& y for PABX in BMA

e

In total, dnly 20% of the PABX subscribers are iqsing the hunting system and 80%
of them are not using the system as Figure 3.5.2-4 illustrates.

It is quite inefficient for a PABX to use multiple main telephone lines without a
hunting system. This causes high B-sub busy. '

When this low usage rate of the hunting system for PABX subscribers is taken into
consideration, introduction and usage of the hunting system for ordinary multi-line
subscribers (those who are not using PABXs) may also stay in a low level.

The following section describes the frequency distribution of the number of multi-
line users in the BMA including both business and residential subscribers.

Frequency Distribution of Multi-line Subscribers

Table 3.5.2-3 and Figure 3.5.2-5 show the frequency distribution of the number of
multi-line business subscribers in the BMA. - o
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Table 3.5.2-3 Frequency Table of Multi-line Business Subscribers in the BMA (as of May 28, 1991)

_ MNumber of Subscriber Number of Telephone Lines
Main Tel. line Frequency - Share Total Tel. Line | - Share
per Subscriber :

1: Single-tine | 60473 60.64% 60,473 19.55%
Sub - Total: 19,246 39.36% 248,889 80.45%
Mulii-ling o : _

2-3 19,723 19.78% 53,652 17.34%

4-5 9467 9.49% 41,290 13.35%

6-10 6309 | ' 633% 45,726 . 14.78%

11-50 3,407 3.42% 63,258 2045% |

51-100 227 0.23% 15,543 502% |

101200 60 | 0.06% 8,078 2.61%

201500 37 0.04%. 12,080 3.90%

500- ' ' 16 - 0.02% 9,262 2.99%

Total L 799,719 100.00% 309,362 | 100.00%

Source: AT&T Directlories (Thailand) Lid.

Note:  The number of subscriber in the table includes only those who list their names

in the Telephone irectory.
'I'hé Eum. ber of Subscribers H 1 .
0.23% 0.06% o ¥
. ' (%4 . R
342% ooy ma.04%. / 25
: 1 S B 45

B0
| B 1150

& s1100
I8 101200
201-500

E s00-

The Share of Telephone Lines 1

3.00% 299% _
261% .
5.02% é :

17.34%

14.78% :
13,35%

: Figmé 3.52-5 Frequency Distrit_)ufion of Multi-line Business Subs.cribers in the BMA
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Table 3.5.2-3 and Figure 3.5.2-4 indicate the followings:

i)  While 60.64% of the busmew subscribers are the single- ilne 9ubscnbers
_they take up only 19. 55% of the total teiephone Imes
iy  While the multi- lme_snbscrlbers have 39.36% share in the number of total
_ business subscribers, they occupy 80.45% in the all business telephone lines
in the BMA., | '

The following table and figure show the frequency distribution of the multi-line
subscribers of residential users in the BMA. ' '

Table 3.5.2-4  Frequency Distribution of the number of an Telcphonc Lines for Resmcnual
Subscriber in the BMA {as of May 28, 1991) - .

Number of Subscriber -} 'Number of Teicphonie Lines
Main Tel. line Frequency Share Total Tel. Share

per Subscriber | ‘Line = .. R
1; Single-tine 391,537 ' 78.62% 391537 |©  5271%
Sub  Total: 106,478 2138% | 350,363 47.23%
Mulhi-Line e R I IR
2.3 81,254 16.32% 219,612 29.60%
4-5 19460 |  .391% 82,997 11.19%
6-10 - 4,922 0.99% 34,407 4.64%
11-50 833 0.17% 12,730 1.72%
51-100 - 8 0.00% 455 . 0.06%
101-200 1 0.00% 162 002%

201-500 o 0.00% 0! 000%.
500- 0 0.00% 0] . 000%
. Total 1 498,015 100.00% 741,900 100.00%

Source: AT&T Directories (Thailand) Ltd.

~ Note: The number of subscriber in the table mcludcs only thosc who hst thelr name
in the Telephone Directory. .



M_@lber of Subscribers

“The Share of Telephone Lines

L1S%
1529 0.88%

0.78%

0.04%
GOTI%00i%
1.88% - 01%
4.84% 000

1680% 1) RS, [ 1150
E 51-100

[ 101-200

201-500

st

Figure 3.5.2-6 . Frequency Distribution of Multi-line Residential Subscribers

Table 3.5.2-4 and _Figuee 3.5.2-6 indicate the followings:

) I 78 62% of the re81dent1a1 subscribers are single- ]me users; however their
_ share is 52. 77% in the total number of the telephone lmes
ii)' ' While the multi-line subscribers have 21. 38% share in the number of total
" tesidential subscribers, they occupy 47. 23% in all ref;ldennal telephone lmes
1n the BMA. ' ' '

"Table 3 5.2-5 and Figure 3.5. 2-7 show the frequency distubunon of both busmess
3and res1dentlal subscribers in the BMA.

There are 145,724 multi-line subscribers. They have 599,252 main telephone lines
in the. whole'Kingdom Beceuse approximately 80% of the PABX users are not

' usmg the huntmg system at present, at least 80% of the multi- hne subscribers are
not usmg the system. Therefore approximately 117, 000 multi-line subscribers are
provably non-hunting system users.,



Frequency Distribution of the Number of Multi-line Business & Residential

Table 3.5.2-5 .
' Subscribers in the BMA (as of May 28, 1991)
_ Mumber of Subscriber Number of Tclephéne Lines
Main Tel. line 1 goqe Sh Total Tel. | Share.
per Slnbscﬁber redtency e oLiinc ’
1: Single-line 452,010 75.62% 452,010 43, 00%
§8ab- Total:y 145724 24.38% 599,252 57, 00%
Maolti-ling | ' T
23 100,977 16.89% 273,264 - 25.99%
4-5 28,927 4,84% 124287 1  11.82%
6-10 11,231 1.88% 80,133 | U 7.62%
 11-50 4,240 C0.71% 75,988 123%
51-100 235 0.04% 15,998 152% |-
. 101-200 61 0.01% . 8,240 0.78% .
~201-500 _ 37 001% | 12,080 1.15% |-
500- 16 0.00% 9,262 0.88%
Total 597,734 W000% | 1051262 100.00%
The Numlggoz 10;' ;ubscn'bers l 1 + Sha enhone Li
. (74
0.99% 0.%0(‘;’89, : 0.06%0291 i 009’
. X 72% 0. 0.
3.91% 0.06% 123 asin % ’0.00%
4-5
B s
11-50
B s1-100
" 29.60%
{f} 101200,

201-500

@ so0-

Figure 3.5.2-7 Frequency Distribution of Multi-line Business & Residential Subseribers

3)  Difficulties and Obstacles to Apply for the Huntmg System

Usage of the hunting system : for the multi-line subscribers wall stay at a Iow level in the .
BMA. There may be some difficulties or obstacles for the multi-line subscribers to apply.
for and use the hunting system. In order to find out about the difficulties and bottlenecks
for introducing and using the hunting system, the present application regulation (or
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procedures) and subscribers class assignment in the switching systems for the hunting

system are examined. -

In conclusion, there exists no particular difficulty nor obstacle in the present application

procedures and regulation to apply for the hunting system. There is also no limitation in
the switching systems capacity o use the huntin’g system. However, the Study Team has
found that there is a misunderstanding widely spread among the TOT staff. This might
be one of the reasons of the low usage rate of the hunting system among thé multi-ling

subscribers,

a)  Application Procedure and Conditions of Introducing *“Hunting Systeni”

3

:id) -

iv)

I otder to éqi_ply for the .huntin_g system o TOT, a subscriber must submit an

application letier to TOT. The application and usage of the hunting system are
free of charge. However, there exist some cases in which subscribers have to
pay some additional deposits. '

The amount of deposit which a subscriber must pay to install a telephone line
has been increased several times. The latest incréase was from 2,500 Baht to
3,000 Baht in the year of 1982. Those subscribers who have paid less than

© 3,000 Baht before the deposit increase have to pay the balance when'applying

TOT anything te change the subscription status and conditions such as
applying for relocation, changing the telephone number, and introducing the
hunting system.

Before applying for hunting group system, all the main telephone lines should
belong to the same switching unit because of physical and technical nature of

‘the switching systems. It is, theréfo're, necessary for those subscribers, who

have different exchange (office) code telephone numbers, to change their
telephone numbers and make them within the same exchange code in order to

. irilroduce'_the'hilntin.g System_

Chahging-the telephone number costs 500 Baht per number; however,

.ch'émging:froma rota'ry'-diai' type telephone. number to a tone-dial type

telephone number is free of charge.

‘It is possible for a S_ubscrib‘er, to.include the different owners’ telephone
_numbers (lines) in his hunting system by written permissions from the

different subscribers. In this case, it is not necessary to transfer the telephone
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b)

v)

ownership to apply for the hunting system to include the different owners’
telephone lines.

Procedures to Transfer the Subscriber Tclephone Ownerthp

The application form for- the ownership transfers of subscriber telcphones can
be obtained in its subscriber service offices. The charge for the transfer of
telephone 'ownership is 1,000 Baht per line. It is also necessary to clear
unpaid teIéphonc bills before transfers,

Restriction Period for Reallocation of Ceased Telephon_e Number

The restriction period for reallocation of a ceased telcphéne number is 45 déys
by the TOT internal regulation; however, the TOT commercial section tends to
keep a ceased number for more than 90 ddyb in pr actice. The Telephone
D:rectory states that the reallocation penod is at Ieascd 6 months,

No'Capacity Limitation for Using Hunting System in the Switching Systems

i)

i)

The XB switching system can-accommodate the hunting system within the
capacity of relay groups which are loaded on the XB switching unit.- There is
no other condition and limitation for the XB switching unit to accommeodate
the hunting systems. The XB switching system has two (2).subscribsr
classes. One is a special class (PABX, coin public télephOne, private meter,
test lines) and the other is an ordinary subscriber class. All the telephore
numbers in a XB switch unit are fixed for each class initially but both classes
can provide the hunting system within the relay group capacity limitation.

According to the special survey conducted by a JICA expert three years ago,
there was no XB switching unit which used up the relay group capacity and
could not provide the hunting system in the BMA. -

The SPC switching unit has no limitation to provide the hunting system. The
SPC switching system has two different subscriber classes. One is 4LCfora .
special class and the other is 8LC for an ordmary class. Both subscriber class
categories can prov1de the huntm g system without any’ llmlthOll of capacuy

There ekist two mi_sunderstandings amoln_g: the TO_T stiélff. Only the PABX._
subscribers could use the huating éystem 'The hunting system is availéblc
w1thm the capacity for up to 5% of the main telephonc lines in the sw1tch1ng
unit. However, not only PABX but also ordinary’ subscribers can use the '
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