I - |

Facsimilef Facsimile 76 | Facsimile

SYSFQ@;i-:_‘, ... | sets

78

sets

3-3 Outline of the Plan | | |
(1) Administrative Agency and Operating Agency for the

Project

"The' Communications Division of the Royal Thai Police
Department th administrative _agency for the project
conSists-of.foU?7éub*diviéionS”ehd:ajmeintehenbe centre.

The' pivision has about 730 members Including about 210

engineers_ and  technicians(1988). it assumes ‘all the

'responsiblities-'for police communications facilities -all
over the country, including arrangement,"plahning,”design,

conetfuction, maintenance planning, disposition of the

necessary personnel, maintenance services and so on. In

particular,  the Communications Division has a maintenance
centre, named Parusakawan Maintenance Centre that
_maintains _fhe communications facilities of the Bangkok

Metropolitan Police Bureau

The operating agency is the Bangkok Metropolitan Police

Bureau,
The Metropolitan Police Bureau which has about 13,500
-Policemen (1987) is in eharge of maintenance of the public

‘peace in the metropolitan area of Bangkok. The area




consists of - Bangkok aﬁd Thonbtfi,'a city ~on the;oﬁher éidé
af Bangkok. _ | :  _; S |

The area 1is 'dividéﬁ into . 3 'diviSi;ﬁé' %(ﬁbf%ﬁéfhi'
.Bangkdk, Souther Bangk;k-éﬁdﬂThOnburi). “There are'és pgii%é
.stations in the areaﬁ__ | |

The Metropolitan Police Buréaﬁ":isuﬂméaé?fﬁﬁ fEBf{ 6
divisions: Géeneral Staff Division, Metlopolitanpatrol
Special Operations Division, 'fraffic Police‘_pivi:s'i%}if ‘and .
'the,‘Northern_and,Sputhérn_Bangkokk§ndiThonbupi,metropplitan
Police . pivi_si_qﬁs.g The . 191 _CB{Ht_rig.._x.Liﬂs__..:.1n_g:j=_pded_‘._f‘;.jr__n__:;.I;_l:_lew

Metropolitan Patrol Special Operatioﬁ, Division.:
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. ThlS communlcations bystem o

of the following System

f the 191 Centre is made up

0. 191;C§%}¢§y§$§@
0 ;Rédié,bommUﬁicétionsisysteh'3
o F3091mile System

(3). 1 ‘he outline of the Fquipment

"Th@njoutllne of the equipmen
‘in Table 3 2

”Tale.szf- The outllne of. the eq

t for the prOJect is ishown

uipment

~{eontrol. -
~|consoles

ldaisplays

System ggy;pment_w;: ery{ Specification

-I;.. | .}j;ﬁép ,diéplay 13se%_The_ﬁfoééésiné qhitEié:used fof

lel Emgrf:J' p?Qcéésipg_ | ' dispatchipg 'and 1eading patrol

gGHCyUZ?¥ - unit i cafs':.tpfi.;heﬁ_scéné of an

Call . ... .; emergéncy. The congoles :caﬁ-

System . ‘| search - for fhe map of -thé :
particular area from the unit;

The processing unit éan.transmit

the map to the displays of the.

recaivihg console, radio patrol

dispatching console, supervisory

console and emergency operation

console, All these

V,areﬁz.equibped . with

and-operation 'boards.




I

191 Emer-
gency
Call

System

.

2. Character

display pro-|

cessing unit

ZZThiSf;Unitlinﬁﬁfs_;éﬁﬂ.xméﬂaﬁés
lthe records ~of" emeérgenty calls|
| patfbl“diSbatéhiﬁg”éonéblés= and

'rééeiving'éohéolé{3'fadib;pdtfbl

' aiSﬁatcﬁihgfé0ﬁ§bié;fSubérViSing

|control console are equipped

|with eharacter displays.

ey

ahd theﬁbﬁféﬁémifS"thé'Hééhtéﬁts

transmits the contents to radio

others. The - émergency call

console and emergency operation

|3. Emergericy

call receiv-

ing console

IThis console recéives = emergency

" leail  to the radio - patrol

':}_disp&tching console.

-map-:'display and a character

calls from the public’ ‘and
manages  them 'by- using a
digitizer, - push buttons, and

transmits the contents of  thel:

This console is equipped with a

display}

4. Radlo patrol|

diééatching-

‘congole

sets

seats
for 1

The 'dispatching cbnééle holgg
the radio COmmuhicatﬁon;;syStem
to 3Send"0fdefs tofpatrbl cars.

This console Is equipped with a

map--display, a chafactér_display
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191 Emer-
genéy"‘ 
Call_. 

Systgm o

| and puéh button.

-,}QgiSuberviédry

console‘;

This console manages all the

emergency call consoles, . and

; sUpérvises the receiving éonsple

to be sure it works adequately.

| When a'Seriouslcase happens, the

managing staff. member himself

receives . an emergency call

. |directly.  This console is
| equipped Withla map display, - and

_ia_characteg;display;

| 6. Emergency

_ equipment

10

|This equipment allows directions

‘1 |This console completely manages
_gopgyatiqn |  fhe_-radi0' bétrol dispatching
_qqﬁtro; .conéole. When a serious case
vconsbie" 'ﬁaﬁpehé, .the..:managing staff
Emémber{himéelf éan ordef pétrol

 cars7and'othéfs._
This éénsole is equipped'with a
,imap_= display and a Charécter

:display.
f_7if Fixed radio

jof the Metrobolifan Police
l.Divisiéns, police sStations and

- |patrol cars through the main or

back-up relay stations.




.
191 Emer-
:ééncy
call

System

logging

"recorder

§. Multichannel

| emergency’

This ﬂis' 'thé f fe¢0rhér df

calls and.  radio

| communications.

‘9. Emergency
power

'.supply R

'This

|power  in case of

equipméﬁt s . an

|engine . generator and storage

Ibattery that supplies ‘electric

‘a ‘power

=féilﬁfeQ T

To.

Police

activity

‘display

operation

cars. |

{This 'equipmént 'diSpl§Ys":the
ldetails = of -emergencles within
|the ~area of the police station

"ﬁhd the activities of patrol

The maps are to be

Radio
Communi-
cations

Sysfem

1. Main relay

(1) Aerial

equipmenf:

station =

1 set

tbréparéd_by the Thai side.

-Antenng, feeder, dupleﬁer, and

N others -

T

(2) Rélay

equipment

[#1]

 This 1equibmeht is ‘a VHF trans-
;mitteréreCinéf thaﬁ_répeatsfthe
Qcommﬁn{éét{ohé“'bétweéi the 191
”LCehfréi aﬂd“fﬁéuﬂbiiée?'sfétioﬁs

|and paﬁfol*carsg'~

. equipment

(3) control and |

monitoring |

| This_”nguipméht- monitors and

cbntrdls  fhe"*condifidn'df ‘the

fadiq relay ‘statfon” and ~the

3 o




i I

Radlo., -

‘CommﬁﬁiF

cations

‘system |

actiéﬁmﬁfwtherrelay'eguipmentr

gﬂ}_gmergehcy ﬁ7;__..: An  eéngine generator and a

©_ power supply| ..  :ét0ragé_ ‘battery that ~ supply
' eiéctficity in ‘case of a power

" railure.

2. Back-up .

.| relay station |

(1), Aerial

‘equipment

f Antenﬁé{ féédep,,dqpléxer, and

 :'0ther$

|(2), Relay .

equipment,

|mitter-receiver that repeats the

COmmuﬁicatibnS: between the - 191

This “equipment is a VHF _trans-

Centré _and the policé stations

and patrol cars.

" 1(8) Conitrol and | 1

I'This fﬁéqufﬁﬁeﬁff mohitofs: and
" “monitoring | l'controls the condition of the
{édﬁiﬁﬁéﬁff'r" radio _fela}fwétafibh and  the

action of the relay equipment.

(4) Emergency

power supply

An engine generator  that
supplies an electric power in

case of a power failure.
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VHF transmitter receiver *hat is

{Police Divisions, aﬁd_ “police

-statiehs.'

H" 3. Fixed”redio S7.5__
Radio equipment | 1nqtalled the Metropolitan
Communi- _Police f[" I)wisa.oms._E :_ﬂpolice
I_catibns' - ﬁstations ‘and. others Lo
'Systeﬁ 4. Mobile radie-LZSOlﬂVVHF transmitter receiver that_;;
| equipment ?-1oaded onto patrol CalS
5. Hand-held| 220 |VHF transhitter-receiver tha_t_. is
|radio eqﬁipmeﬁt '*{ﬁcarried by the policemen .
Bil Facsimiie‘__ _76f'eTee_eeqpipmepte-thgp:& transmits:
Facsimile “ |doctiments in writing between the
| system 191 .eentr’é”and" '.fﬁii‘;e.i\_*l_é‘c_repe_litan

_The

Outlihe-'ef the

Public 'Emefgehcyf Ceii““’Cenfre'

Cemmunlcations System Modernization PrOJect is shown in Fig

(Communications

~Figs. 3-4

the' system of the Public Emergeney Call Centre:

-1 and 3,4_2_

System) Modernization Projeut is shown in

—44-
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191 CENTRE
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Metropolitan Police

Character Display Processing unit :
. o Burean Direct Con-

“Telephone Call Distributer

Puplic Bmergency Call

e ey
= ==
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Northern Bang'kok
| Metropolitan Police

Centlal
Processi ng umt

- Supervisory

7 : — Emergency Operation
C : '
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__..._.',_......'_'___._;.'_..,.____-._.......-..__......_..]

o U o Metropolitan Police
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Public Emergency-Call

~ Telephone Call.
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|

|

I
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Y

Distribution Unit

Multi-charnel
logging Recorder
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Display

7 Disply_
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| Display.
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(Main Relay Statlon)Ba:yoke Tower Bacleup Relay Siatton Royal Thal. Police Depaltme“t
_ Criminal Record Division

- Antenna .
_ Relay I"qulpment . ' : Auntenna
A _N T1 Antenna | Normal .Stand—by I ) ANT1 . Relay
Dup_lexer R _ D o . Antenna Equipment
: , Tz_l' 4T r S _ Duplexer " '1
DUl . INEES R o R 1
_ : - : ' D1
 ANT2 S
- R Control ‘and ANT?2 - B
r i : N Monitor Eaqui ' . Control and
191 Centre p 2 | VT .277 | | - quipmen - _— Monitor Equipment
’ : - : SV : _ ]
—ge [Tasl - S T N e B sV
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| | { —
| _I l ! |
i e ! | E
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Automatic Starter
for B. G ' ' 7 Engine-Generator

: Engl ne - Gene rater

Patrol Car
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Police Department Communication Division

AN.T \V& leed Rad;o

_ 7 Equipment -
Duplexer : L
DU '
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CHAPTER 4 BASIC DESIGN

4-1 Object and Result of the Study in Bangkok

To gain data necessary for the basic design of the
Public Emergency Call Centre {Communications System)
Modernization Project of the Bangkok Metropolitan Police
pureau, the Basic¢ Design Study Team carried out field
surveys, the results of which are described below.
(1) Measuring of the 1891 call traffic

To study the necessary quantity of the emergency call
receiving consoles, the number of emergency calls received

was counted.

o) Time: From 2 to 6 February,
1988

0 Place: The 181 Call Centre

o Number of the lines 18 call lines (Of the 20

tested: existing lines, two were

unused.)

o) Measurement equipment: Traffic measurement
equipment

o Results: See Table 4-1

For the distribution graphs of the numbers and the

times of the calls. see the graphs in the appendix.
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Table 4-1. The Results of Measurment of Call Txaffic

Date Busiest . ”Calling s Call Traffic._‘

Timei f - 'Seconds e (erl) (Note 1)

2 Feb. | 13:00-14:00 - | -8 340fi _--."73:32;r

3 Feb. | 15:00-16:00 . s'.7.061 R BRI U T3 et |

(Wed) - 7 . .
4 Feb. | 14:00-15:00 | 7,225 - | 2.01
(Thu) o SRS R T T

5 Feb. | 15:00-16:00 .~ |- 8,715 ~ | - 1.87 “o-
(Fri) | o L

6 Feb. | 11:00-12:00 | 8,862 |  2.46 |

{Sat). . _ : — - e
Table .4?1 shows the'heaviestfcali tféffie«ihetﬁthe*191
Centre received'fromiz to'erFebruery; 1988. .

o Analysis.of'the‘re3uite

Six emergeney call receiving consoles are needed based
’on‘ifhe“ heaviest: call tlaffic (2.46 erl) on 6 February and
1/100 loss probabillty (Note 2)

Seven consoles will be needed in. five years time - (Note
3), because the traffic will increase to 3.15° erl |

The Ba51c Design Study Team recommends thet seveh‘
emergency call réceiving consoles sheuld:be“ihsteiied__for
future operation. _ o . 
Note 1. Call-traffic 1s-theepfoduct*of*thé numﬁer50f*éalis

-1in an hour mult1plied by the average calling time.
and is expressed in units called "erl.

Note 2. Loes probability 15 the probability of call being

answered by a busy signal

—_53.—— Lk



Note_'s;nghe-5estimated call:traffic of the busiest time in
kufiVéL'yéarsv-is;Calcuiated‘hasedﬂon the ratio of
;gTS0,000 ﬁﬁits of.-telephones (estimated number  in
- five “years ) to.thé 570,000 units of - telephores

.~icexiStin§3<;in5 Bangkok now,

(2) Fieid'i Intensity_Meésurement of Radio Communications

- ~System: . -

.'To gather' data for=cthe-»planuingrfoff-the radio
communications syétem-onlthe assumption that a ﬁain - relay
.statlon ié built on- thc=Baiy0ke tower, the Basic Design
Study Team measured the electric field intensity 'at = the

tower, transmitting from a mobile radio station in Bangkok.

o Tlme. - from 1 to 3 February, 1888
o. - Place: | ~ on the rooftop of Baiyoke Tower
0 Line: - "= - = using a frequency in the 150

Miz band - {(transmitted from a
"mobile “radio station and

received on the Baiyoke-Tower.)

K Measufeﬁent A fieid intensity measurement
.equlpment SR f,—_;equipmént:f

o Results | see Table 4-1

qc; LAnalysis of the results

.Shown in Table 4 1 is the distribution -of the input
Ievels to the distances on the measuring pojnts around the
borders of the serv1ce area The line in the graph is the

=rece1V1ng 1nput level derived from the mathematical formula
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of CCIR. recommendation (Note l) The height of : the relay
station:-is--lao m. Approximately the distribution of the
_input-levels' coordinates with ‘the: line | -

In thesevdata, most of the 1nput levels over 20 kn are
lower than 20dBu, possihly:makinggthe callvmerite (the  2)'
below 3. - | | J | : |
| Therefdfé, it uis ﬁeéessaff to'impréve the;'sifﬁatién
'by”disaussing'thé'Wayé: shownfbéi6Q. . e

e} Use. of- high gain-. antennas

.0 ='Increase of~ the emmlssion power,,etc~_

(Nofe 1) CCIR Internatlnal Radio Consultative Committee

(Note 2). Call merite (degree of clearness)

mérite;5:;  g very clear'
merite.4: . clear
meritetér" :isnoisy, Bﬁtnééﬁ  feééi§e7
-mérite.Z:;r--'“noisy,z_gﬁnt_- can. féce1ve wi££ 
':dlfflculty | |
~merite 1:- : nqisy. and cannot feééi&é;
Fig. 4o = o . S

- The characteristic of the input 1evel to the distahce

by field test (3 February, 1988) _[-'




(5)9:Meésgremeht ofgthe:adjécentf:frequennyto.the _assigned
' freduéﬁéiés-forfuse' '

To gathel.data for planning of the radio communications_
System related to crosstalk and jamming of the- radio Lelay
1ineé; _andfthereby;t0“determine the transmitting freqﬂency.
the.Qfeceifedg wave;;around-the frequenciesfto be used were

méasured;gn.the.Bainke-Towér.

Frequency to be used is as follows:

1, 156;550 MHzf~:171f550 Mitz

2. iéefeoo MHz?-'1711660_MHz.“ -
3. 166.850 ) MHz - 171,850 Mz
4..166[900 MHz, —iiﬁiﬁédo MHz

5. 166.950 MHz 171.950 Miz

-o' : Time N : ' ' | '4'February. 1988

o Place : . BaiyokeﬁTower_
d' ‘ Measuring equipment:-.Spectrum analyzer
o Results | |

Vn A_“ the result of-study on. adjacent frequencles around'
the assigned frequencies, .0n the rooftop—of the Béiyoke.
Tower which 1s to be the site of the Main Relay Station, 79
waves ﬁere counted without 1ess than 75dBm waves which are
removable by wave filter | |

o Analysis

Between the measured waves- transmltted from other

Suations 'and Lhe waves to be transmitted for this pFOJeCt,
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the number of combinations which dould:glve ‘but: the reteived
waves for use because of mutual interferénceLWGre:fcpmputed 
as-shown*ianable“4+2;é _V

Table 4-2 An&lYSisJof:the'Measured3Data;};;_,;;:?

Assigned frequenecy -| ‘CombinatiOHSV*.of=Lr&TOtalﬁwﬂ,zi_{s
to be used for "jamming=fréqu9ncy'-w,combinafions Rk
recelver: made'by. mutual .

interference

171.550 . : 2#0
171.800 , a9 | R
171.900 - . 954 IR e el S

171.850 R 244

186.550 1. a78
166.600 T I 15
166,850 - oo o297 oo L1417

166.900 N 299

166.950 o sos

o Study on the frequemcy to be.used'f0r7thérreceiver  of
~ the reiay station - A
The-resulté=mean.the pééSiblity of being jémmeés’By?ﬁﬁé.
other radio station isrsmaller'in_the i7l MHZ-béﬁd:asiTa61e
4-2 shows. | - . e
o - Stﬁdy? on theffréqhenﬁylto.béigSedgforfthekﬂtbéﬁémittér

" of the'Reléy Station;-r.._
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V'Tﬁe-numberaof-combinations.which will_jam the existing

radio station on the Baiyoke Tower -is:
166 MHZ band 96
171 MHZ band 53

Then, the 171 MHz_ bend;should'be assigned for the
'trahémitter;gof-g@he, Relay Stationt__because; itufisi. Very:
impoﬁtegﬁ;,ﬁoj_aVoLd,interferenoe with the .existing radio
statlon. .
4-2 ‘Situations of the Sites -

e;The;siﬁeeﬂaeeifo_be_set-ih;three pl@ees}J_the;buildings
Qf;;tﬁefBangkgkﬁﬂeﬁroﬁolitan;Police1.Bufeau for;theenew 191
_Centre}'ether Baiyoke tower -for the'Main Relay Station, and
tﬁe:fgoyel Thai Police Department for-. the Back- up . Relay
station, | s

'kajﬁe.51tuations at each site are: as:follows
(i) ,$he Bangkok Metropolitan Police ‘Bureau

1:Thqa;Bapghokigmetropol;tan Police . Bureau. ‘is in the
norfhefﬁlxpertﬂeOf Bengkok-- loeated,at'ﬁhee,corner -of Sri
Ayutthaya Road ‘and ‘Rama :IV. Road ,shering.the;place with the
Bangkok Metropolitan Fire;-Bureaur ~'the bulding of the
Metrop011tatn Pollce Bureau was: built in 1971, ‘at first for
thé use of. Fire Bureau . - After that . it was given to the
Poliqetiggggaugﬁ;and_has heen,improged”with,the_addltion of
tnéf-top{gix@h;ﬁlgqrg';,Itiis=th;s additional Tloor that has
~the egreeent.lél Centre, whicﬁ,is_to be .remodled .into the

new 191 -Centre,. -
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‘For the preSent'situafion‘of‘the*Benékokf-Metroﬁolitanr

Police Bureau, see Tah1e14;z-5T

1)

The 191 Centre (the sixth floor)

- The space 'suggested by the Th&l side 1s on the‘ sixth
 floor of the Police Buxeau, -where“i loeated the

‘ present 191 Centre5 flSm’X“Sm): with an -offlee.wza'

warehouse (lzm'x 8m) and the telephone exchange: foom'

(i2m X Sm) Ceiling height of these rooms 1s 2 m 44 em

.from the f£loor level to the bottom beem of 'the- roof

slab.. Although ‘the building was built eeventeen years

ago, it has*“been*kept"elean{withont=craoks: or - any.

architectural problems

'”Based on the obtained plen of - the_ building -and the

obtained concrete floor sample, the Basic Design Study
Team asked the Department of Lonstruction Teehnology at
King Mongkut' s'ilnstitute' of Technology to fmake 4”5

strength study of it. With- the resuits of ‘this study

~ and the one made-in”Jepan, the_eompressive‘strength of

~the . floor -é‘oncfetéfwas' éa;le:u:tateﬂ:-'{“rt 15" 186 kg/m' in

the corridor and - 350 kg/m in the other TOOmS - 'AlthOUgh
there is no speeiai need to reinforce the floor, 7it ié
neeessary “to avoid’ putting the heavy equipment 1n the

oorridor and to make arrangements in the other safer

fplaces;" -There'-ir no need for reinforcement of the'

floor by the Thai side

The electric power oapaeity whieh the Metfopolitaﬁ'



2)

Police :Bureau is. now recelving is 100KVA, But in 1988
.théyﬁhavq=received_.budget for newly designed electric-
ypowerﬂreceivihgi:facilities . capable of 500 KVA trans

'fofmatibn, - The. cable to reéeive]ther}power,can be put

into  the'_eXisting trough for the power -cable in the

; bﬁilding"from thefreceifing transformer.  There. are
:_aléQ:-eight;separate—type air coﬂditibn@rs with outdoor

'uﬁitéf

Emergency power supply (1st floor)

Ffom_:the;iThai Side, ,four,places in and around. the

—~building[ tof},the:IMétFODolitan_qPolice_,Bureau, . were
.suggested for the - emergency power supply. .

... Space A: on .‘the first floor of . the building,. where

:tfhere-is a general store. - |
Space B; bétweeﬁ the building and fhe stairﬁay room
'Spacé'C: “between the 'ﬁuilding and  the  another
'-;_building._on .the_ﬁorth side, which is -also
owﬁed by the police
SﬁaCe D:g,ih’ the _1st ‘floor which is now used as a

. warehouse.

_Havihg:cbnsidered;the compressive?strength of the floor

_fqoﬁcrete,i,the Thai - side . share of the. constrﬁction.

‘expenses-:and the sizes of the spaces, - space D -was

:;;Chogen;,toﬂbe,used'as the room for the.emergency power

Supplysand-thejbattery1 - For this equiﬁment} space D

has- eniough ~room (12m X 8m), with a ceiiing'3.9 m high.
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It B is used, “thetre is no néed for'theeThai*SIde';to

furnish' the room“at’tﬁeirﬁfexpeﬁSQ.*fJ“TheﬁfEmérgen§y 

Power ‘Supply of tﬁewBangkdk*Metropolitaﬁ Pdlidék?Bufeau

is shown in Fig. 4-2. :
3) Antenn&’(féOf)

o Just above the 191 'Call’ Centre is the” rooftop, with an
‘iron - pole for UHF three poles for VHF and a. pole for
both UHF and VHF. _ :

One of these. is to be uSed-toz-hblding.7;néWF*aér1él'”
'.eQuipﬁent. “The robftop’iQWmédé”of.ﬁatérpfééf:morﬁar,oh
‘concrete slab, with aJCréck’dn*the”bartf- But the’c¢rack
seéms to be no problem because 1t allows 0o 1eaking of -
"water“and seecms to’ be-only 0n=theﬂsurface.: The roof
of the'Bangkok_MetropolitahfPolicé_Buréau is Shown' in

Fig. 4<2. | .

(2)”:Baiyoke Tower

".The Balyoke Tower stands about 1, 400 m - east-southeast
from the Bangkok Metropolitan:PolicejBureau; 'It  is_'the
highest'-pfivate _bu1idiﬁg-1ﬁ*Bangkbk, ©132m-high. with 43
floofs above. ground,. built in‘1987. Lowerfflbbrs afe'rentEd
as a shopping centre, 'barkingfareayfétCvaUppér_fibofé are
_uSed'as:apartmentS'and offices) A part §ﬁ€th¢ bﬁildiﬁg 'ié'
to'be'rented'to-the Royal'Thai’Pélibé_Dépaﬁtmenﬁ*fdrfthe.use

of the Main Relay Station of the 191 Emergency Call System.
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. For. the_;pneSent situation of the Beiyoke Tower, - see

Fig.

1)

t4:3“"e
eMaln Relay Station

'The room: suggested by the Thai side was .on the

{1evél of ‘the two floors;above “the topmost- of.. the
*_regular floors But the space was 4.3 m x 1.7 m with a
' ceillng 2 5 m high Wthh was too small .And . the room
"~ had_.norw;ndows,_ Wthh means - probable -high- temperature

k;n,tﬁedhet, ,Fainyeseason,'_And the=passage_to,the room

was, ilimited' ﬁo_ a gahgway ladder, makiné ”the,'work

inefflcient '-So the Statlon is to: be moved to- the

=yspace for the emergency power supply . on the 11th floor.

2)

~iThe . feeder'llne'to the antenna-on .the rooftopeis to go
athrough a plping shaft for’ the- electrlcity

Emergency power supply room

Awfrocm;,on _the' eleventh :floor ‘which. is. -made. for

“xmachiﬁerywissto,be;used forrtheeemergency\power supply.
,Because-.ﬁhe irbpm;wasimade'at3first to.be used as the

-trénsformer _room_Of;the.Baiyoke Tower:, -1t has enough

complessive _'étrength _en'\the, floof-f'conerete - and

,sufflcient electrlc power capa01ty But:fof installing

i the Maln.Relay¢Stat10n,:-it w1ll bemnecessary-to supply

'théﬁgroom with an air.: condltloner for control . of the

i temperatnre and the humidity,; some_parpltlone, etc.

'qutfwillzalso_he HGCessaryTto_add_a,doqr;to_the entrance

- .which has been open,.. .and to put a;partition between

Y



3)

(3)

the open area~and'the'room;ff—The"COhStPUthOn'to:huild
a partition should be done at the expense ' of the'Thai

gide.

' Rooftdp

On- the rooftop 132 m above ground, wﬁheréﬁisianﬁ?irqn
frame tor thé roof truss. - Tt:might have" beeh_“added

there While the tower was béing bullt, because 1t is

‘not indicated in the plan.’

There is no problem tor instailing - the fepeatérfaerial

“equipment. -

The Royal Thai Police Department:

The='Royai' Thal - Police Departiient - is « abéut °1,850m

southeast from the-Bahgkok’Metfopolitan Police:Bureau, about

850m south of Baiyoke Tower, in the south of Rama IV' Road

and Henri Dunant Road.

For the BéckﬁUD ”Réla? Statioh; two ;placéSf*in’ thé

building of the Royal Thai Police Department were suggested

by

the Thai side.  They are shown bélow. ‘For the present

situation of the Royal ‘Thai Policé‘DepaftmentQﬁseé'Fig.?4f4.

1)

The Machinery Room _on the 5th -fioor ~ of  the

‘Communications Division.

The Communications’ Division -is in  a*’ five-storiead
structure *built’in-levv;-.whére_texéphbne;*tradié'-and

telex are‘being_mahégedf"'Thé-sﬁggééted?ﬁlacéwfis-thé

'machinery-room"on'ﬁhéﬁfifth fldbri' 10§S”ﬁ'>€10“m3?With

“some equipment for radio communications ‘and four  air.
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2)

,conditioners-'_to, conirol the temperature and  the
:humidity . The. receiving electric power capaclty of

=-the' bullding is 100KVA and the building has an iron

tower:dnwthe~rooftop, about_85m above  ground. It has
two, though - old,_-emergency power supplles of 12KVA in
the power room on the 1st floor

The Crimlndl Records Division on the 12th Floor

--Thé Criminal Records Division is a 13-storied new
:building‘completéd in '1987. Although the lower . floors

have- been used,: the suggested twelfth f1bor. has not

been used, with only some part of. it partitioned.

- Wiring 'work-to'the'switchboard and-an air. conditibner

are .-necessary.. The receiving electric capacity of the

~building is 500 KVA. . An antenna is going = to be set

on~the-rooftop:in 1988, The emergency power supply has
notfyet;been'iﬁstalled.

Congidering these situations, the.discussions with the

‘Thai side resulted in the setting of the Back-up Relay

Station -on- the 12th floor of the Criminal Record

1Division.-i The ‘aerial equipment 1s to be put upon

;:the:gtowera on- - the ,rooftop.r-'The feederr is to be

connected . to - the Criminal Records Division with a

messengeryin the»air.

-Fbri?fher emer gency: power: supply,. the cene on the 1st
.floor of the Communlcations Division is to be used
. .Design Policies-

-.This- projeét consists of three systems: the 191



Emergency Call Systemw the RadibuCOmmunicatiohs?System, and
the Facsimle System. Becauqe they are all: very 1mportant for
public rescue actlvities,- belng uqed 24 hours a day w1th0ut
a second bf‘operatidn 1oss “is ‘the essentlalfconditioni

Therefore;-isto preﬁent 'trouble,'..each*usystemﬁ must
consist of equipﬁent whichfhaS'giperféct stability and
reliability. |

and 1t is - neceSsarj to keep the ' whole SYStéﬁ‘é
reliability.  For this purpose; doubling'iand'backﬁup:Of the
main equipment are necessary.

(1) Economy-and reliability.of“the’eguiﬁmeﬁt g

Equipment 'withtVlohg?“irecords of past -use . Japan
shonld be chosen.’ ?And'part of'_theif specifications_are to
be chanéed*toffitTtheir use in-Thailanda~“-é
(2) CoUntermeaSﬁrES_iﬁ.thprevent‘fhe system is down :

Iin the radio cbmmuﬁicatioﬁsﬂsyStem; ='whén'-'t'hé’."-"rela&
equipeont - of ﬁthei'main relay -Station-*haéb*troﬁble;- the
cbmmunicatidhs :bf'each policéJstatibn=éﬁd?batrdl caerecéme
unrelayable?and'breék doWn.' To_brévEHtrthis; equibmeht’ for
normal - use andﬂfbrrstand~5y'nse'afe~ installed. ' Wnhen the
normal equipment has-trouble,".the'stand—by ﬂautomatica11y
takes it place.’

When the Main ﬁelay Station has its wholelsystemﬁrdbwn-
triggered-by some?trouble}i'the'Backer‘RelajfStatioﬁ'is 'to
do the job of the Main Relay Station

Even when the emergency call recelving and radio patrol

LT



dispatchiﬁgﬁcdﬁsoles-have some trouble¢ and become impossible
.to use, the basic‘functibnlof receiving emergency calls from
citizene_endu?edio batrol:dispatching of patrol cars should
be keﬁtﬁwerking;-“fTo:fulfill fhis duty;'some technical work
sheuld-be dODe. | |
(3) Ceﬁhtermeasﬁrés_ .in the evént of .an- electricity

stoppage |

Although the electric power supply is relatlvely stable
in Bangkok, .there is a _possiblllty of  an: electricity
.stoppage w1th “regard to the receiving facilities of: the
‘buildings. |

An- thel'191.:.Centfe'andfthe=Main and Back=up Relay
Stations, emergency.poWer?supply’is:te be;installed'ferwlong
stoppage.  In the 191 Centre and - the Main Relay station, a
DPC;‘VpoWer:uSubply=¥iset05beiinstalled for-short : stoppage.

'Whensthe*eQUipmenfnis installed in ‘the 191 Centre, the
compressive strength ‘of ' the floor should be taken into
eensidefaﬁion: it is 166 kg/nfon'the-COrridor and 350 kg/nf
in the ‘other roOms:
(4) Ceuhtermeaeures for - mutﬁal_interferenee of eiectric

weﬁes

Beceuse 'fhere are-Jalready:maﬁy‘waves=used by  other
rddlo stations around the frequency band- to be used for the
Maln Relay Statlon and to prevent mutual interference of the
waves w1th these stations,- countermeasures should be taken.

And  to keep tnterference with other stations as little

~T-



as possible, - the transmissionapdwerjis to:bé;keptfas-io&;as
necessary. | - f
4-4 Design Conditions - |

The sites Qf-'this*project ara'zin,thé clty,ofuBanékok,

with the following climatic conditions.

Maximum temperature: oo 83T
Minimum'temperatufe: o . 24 .4°C
Average temperature in a year: ... . 28.7%5
Rainfall in a year: S .. 1,785'mm
Average humidifﬁ in. & year: : "_";; . T14.5%

source: Royal Thai Statisﬁics Départmenf-

Because it -is hotvand‘hﬁmid-throughouf--the  yéar_ in
Bangkok, dt .is: a -verY':hérShf_environmeﬁt;rfor eléétric
eQuipmentccompareditoiJapénfu_'L

-WOrking; ;qconditiéns\ for ‘this. pfojecf‘s7.:impértant
equipment  are- mostly-;indéors' under.e:air'e;conﬁitidned'
circumstances. | _ |

.But the equipmen£ which caﬁ'be.directiy inflﬁenced;.by
outside air 'muét- be - that whose use 1is suited to the
envirénment'of Thailand. | .

{2) Specifications setting
1) - . The 191 Emergency- Call Systém

o - Input,linéi - 20/128,(actually/gapacity)u:;,::_,

| -.'(20'linesgbeing;ﬁéed}hoﬁ)s.uf

o Output line: . - - . L S

',Emergency;call réceivingfline:f;  2-»,



Transit“line' S o1

Extension 1ine F A |
e ' 1ethod of input for the emergency call receiving

.rconsolec_- handwriting- digitizer-or_push-button

-finbuﬁ,spicture.dieplay.

Notef f3{A digitizer 1s to be used for this. design because
| digitizer has = g00d . specifications for
;transmitting-the~Thai 1anguage:written_by hand.
The input management for receiving data and number is
to be done by operating tne numbers on the push button.
o d_ Method .of. input for the radio patrol dispatching
: console push button input R

2) .RadioyebmmunieationSesystem :

:d;ei\Relay‘system ﬁy.2,wavee simpiex -

;;O@ Radio frequency |
VHF band _ ' transmi531on from | ereceﬁtion'at.
5 pairs, ' .'_.reley station. =~ .. .. -relay-statioh
T 171.550 MBz . 166.550 Mz
2. -~ 171.800 MHz ~~  166.600 Miz
3 . 171.850 Mz - 166.850 MHz
4 .171.900;MHZ B - 166.900 MHz
Sy _,a;.-.;17i,950 MHz L —186.950.MHZ
o - arrequency‘range of the radio: frem isS'MHz to 178 MHz.
o’ thower of fransmission_r- - |

v-fior relay statioﬁ - . © 50 W



fixed station: -~ . 2BW. o

mobile statidn: _ fiii 25 W
‘hand<held station:’ i AW
~Type30fJcOmmUHibatibﬁs”SY§tem:53_‘-Analongfu

Table 4-3 shows Compdfisons;Of aﬁalbg-andfdigitai'radio
in  detail - such as their merit, makihg, uéé. and
mainténaan;f”f
Although“lthecdigital*systemwis7bétterfét functibns”.of
monitoringi:pfefention'ahdfdatai tr&némiSéioh. Banékdk
has” no:’ cifch@éténées rof-}tﬁirdﬁfperéOn’5mbnit6r1ﬁg,
Jamming.“and*=giving’=damage :to':the’-fpbircéf rédio
communication; ;and  31307:hésan0fnétwo?¥%eﬁd to: ‘send
digitalized infofmation‘Oﬁhef'thén*voicé: w1““

if a. digital _system-is}intrddﬁbéd;3Uitiawtlln”Surély
incréase theiéxpénée'bf*iﬁstallingfthé ¥§omhuhicétiqns
_system, ' through thé eauipmenthuaniity-ih*thié_pfdjéét
would be reduCéd:

And -because  the present Systemiis analog, 1t cannot be
used-With' a’'digital system. |
Considerihg-ﬁthese. points,. better” to Suse .én. analdg.
system for ‘the radio commuﬁic&fiéné-?system ~of the
Bangkok Metropolitan Police Bureau. - :

o 'Systém-of:quﬁlatioﬁ:_.FréQUéncy:modulation system
1 0.3'_RadiééfreQHency impedanc¢3"*ff*hial_”'?nﬁo,ohm;
Q _Voice~fféquency.imbédéncé(ﬁbﬁﬂlétibh);& AO*Ohm'

O _ .POWGI" Sciurc_e:- ' : _. SRS SRR S S R -. -AC220V 50}12_
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3)

_Telephone auto dial system of CCITT GIH standard

-.Facsimile system

; of

; Note 8 CCITT .  is.' Consultative Commlttee
- Lnternatlonal Telegraph and} Telephone
Table 4 3 The Comparatlve Table between an Analog Type Rad10
Communlcatlons System and D1g1tal Type Radio
Communlcatlens Systen '
l—;Jlass;'ii:—?.}:'5 .“Itemsﬁ Analdé‘DigiF Cemparative étud&
: ficati?ﬁ;ffu j R RN tali C : S
| Funda-. Secrecy of x| o .Dlgital' t&pe__ syetém can
: !Ilenl?_?l.:l communication ' :k{eep“' the secrecy of commuica-
charac- l | t1ons completely |
tenlstie l An analog type systemg eannot
L keep_secrecyfof.eommun1Catien
| conplotety. - -
:Datawzg;;i' ® ‘ {)' Aﬂdigieal type system can
. transmission | transmft data more 'eas1ly
_ ce than analog type system
'-f AdJustment of :C)l X Existing;~analog_'type radio"l
:ex1st1ng | eqUihment 'cannot-be used-
3fequ1pment to ' '_a dlgltal type radio communl—
-Q-QQWESYSPGN catlons system | |
Oeeunied s .C)_ X Dlgltal type system | needs
.afrequeney f=ﬁ-' ' -wlder band width than that
:band width 6% an analog type.system;
uﬁfiPower fe‘u iftjrf X Dlgltal;type‘radid.ﬁeqnipment




consumption

Past record

of use

_ than
used less

: ﬁet' eneugh

‘moFe power' consumption
an analog type :

uses

'Digital type systems have been

Than analog type
systems in the past and have
reliabillty and

stability

Pro-

duction

Period Qf

production

X

_Dlgital

' than

type system needs a

longer period for productlon-r

an analog type system ‘
hecause a dlgital ne has

newly de51gned parts

Cost of

production

‘A dlgital

ty¥pe system:

inereases the coet of the

radlo communlcations -system

by -about several tens tens

'_percent, as 'a digltal one has

newly designed 01rcu1t

Oper-

ation

Radio jamming

countermeasure

b The ‘extent of ‘radio -

Jamming

_ of a"digital fype—sjetem.is

the same as that of én .aneF

log one, but a digitdl one

eaﬁ_ stop. the' relay- of an

'aﬁelogetype_radioijaﬁﬁiné;“

'Queiity of'

voice

Quality of voice of a digital

type system Vis;-af little

R T




" inferior to that of an analog

type system.

[Handling of-

 |équipment .

- Fundamental
~digital type equipment is the

same as that of the analog

-handling of

type, but the digital type

needs  the management of a

code.

ance.

Mainten-

Loadzof;'~

|maintenance:

‘A digital type

its maintenance:

Efficiency

system requires

education-_ahd training for

-of maintenance

work would Dbe decreased.

Parts |

- Maintenance parts for digital

type equipment;are not enough
yet.
It=isldifficult to exchange

the broken parts. .

Cost: of

| maintenance.

very
-cards,
ete.,

‘maintenance.

A digital type system needs

eXpensive cireult unit
measuring - eqgquipment,
" 80 -that the cost of the

would" be

increased.

4-5

Plaﬁ'fdr”Equipment'Selection

. The:'eQUipment_ materials”to be used in this project

=97



{1) Use Japanese domestic product% .
| In view of the: quality,j spec1ficat10ns and" ééénOMié

3fficiency “of the equlpment materlals - which “:compose. each
system, Jdpanese p1oducts shall be used 1n pllncipale
(2) Use products which :haver past Lecords of use o

For. the purpose of mainﬁenange, for thelr reliablllty
and stablilty, -proéucts which havé - past records of use in
Japan shall be used. S .
{3) Meeting the quallflcatlons f01 use at the progeat s1tes

If  the J&panese standards hdve any 1neonform1t1es to
those of the . project sites, | fhé. spec1tlcations of tﬁe
equipment may be modlfied and the actual quallficatlons fdr
use must ‘be met. . | 7
{4} Ilghtenlng the cost of productlon

The equipment whlch 15 already spec1f1ed shall be used
Then the cost of productlon can be- 1ightened and the
produétion_peridd sﬁdrtenedl,.' o -
4-8 Equipment iﬁStallatién plan
| 'Abéﬁttthé-'iﬂstallatidd of.tﬁé eéﬁiﬁmént wﬁiéﬁfébﬁpcses
sach s?stem' in this ﬁroject,- wé ha?e:proper135§lanﬁed.rin
consideration; of ~the -rationality of the Gperation 'an&
maintenance and_the stréhgth 0f tﬁe fioor. - As a'fuie; the
existing ﬁowefs  sha11  be @sed fér the éefial ééuipent;

Antennas must be newly“established;
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(1) Fquipment Arrangement P]an for each project qite
Equipment _fbfV each site, ' the: quantity and .main

specificatlons are as shown in Table 4 4

Table 4 4 o Equipment Arrangement Plan fo: Fach Project Site
"?ﬁ}gf  Room‘n -Equipment } Qtj" Functlon (Spec1fication) |

Bangkok 191 {“‘Map display 1'Set VMap'proceSSing unit ”llﬁ

Metro- Centre pr008831ng. 1 ; I consist of:

poiitéﬁ" 'unit IR | Map :displ€a)’ ST

Police - I ” I mb_uf 1

Bureau!i;:e_ 3_ : _7. | :  Printer l : i

Optical disk 1

Input line: 20/128
(actually/capaclty)
'Connection 01rcu1t. 14/20

-(actually(capac1ty)

-1 Power: AC 220V._DC 48 V.

Mep eontroljnnit 1
“Ther .ntecegsing nnit is
“composed of more than 15
control channels
.Power: AC 220V
.Chatacter S P | Central probeésing unit_ 1
dleplay - set | consists of:
processing' Monitor censole 1
| un;t - e- % _ Ptinter : 1
o | 'Cail distritutor unit 1
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Bangkok

Metro—.

politan
Police

Bureau

191

Centre

_Emergency
call receivf

ing consoie.

s%gﬁé'éibﬁe:coﬁééiet”'

type 1 seat/ console ._'

conslsting of .7. -

' Lharaeter display 1
Map d}splay 'F'j“i”

Dlgitizer _   ‘ ?i'

Tﬁe"rece1V1né.§onsole 1s.

composed of two .receiving

lines, oné  extension line.

and one tran51t line

Power: AC 220V, BC 43 V.

Radio patrol

:dispatching

console

Stand aloné console'

-type'z seat/ 1 console

con51sting af
Character display 2

Map dlsplay _ 2

1The dispatching console is

Lomposed of 2 monitoring

-lines,twa.'éxtensioﬁ lines
and four  transmitting

" Tines,

Power: AC 220V, DC 48 V,

Supervisory

console

 Stahd-alQne éons0le:ﬁ'
type 1 seat/ 1 console

 consisting of:

'Chanactgr‘diSElay‘L“ﬂr




7Bangk0kf

iMetro;:;fCéﬁtréﬁ‘
polttan |
.POiiéeif -
Bureau” ¢

Map display 1
Digitizer 1
The 'superviéory.conSOIé is
composed of two recelving
11nes;-'gne éxtenéion “line
and - one ltrénsit line.

Power: AC 220V, DC 48 V.

Emergency -

operation

| control

conséle’

Stand alone console

'typé'l seat/*l'console

consisting of: |
Character display 1
Map display =~ 1

The - control consdle 1is

composed of one monitoring |

line, .one extension line,

and radio link equipment,

and it can select six

radio channels.

‘Power: AC 220V, DC 48 V.

‘Fixed radio:

" equipment

10

4,81' .

Stand rack type 25 W
Fixed radio rack 2
5 system/frack
The fixed = radio  rack

includes radio line control

‘distributor (10  distri-

bution/ system).



Bangkok
Metro-
"politan
PPolice

- Buxreau

191

Centre

Fixed radio

Three éléméﬁts;Yagi;énténna

'eﬁuipmeut feedet_and_qbnﬁeptgf 5
Power: AC 220V, DC 48 V..
rPolice 1 | The Ldispléy’_cOnsiétS: of:
activity . set | Large ma? poster béérd 1_1
opefationd, ‘Mobile activity éisﬁiay'li
display: jEmergengy' disposition
l dispiﬁa'}f':-; | | _ B
Pe#ef:¢§C 22QV,.QC a8 V.
Multi- . 1 staﬁ&_-rack_stf;e, 24 hour
chann§l set ceﬁtinﬂaﬁce_ .rgéording
_légging\ System'(tWO.tapes aﬁtomatic'
'recoréer  ¢hange) '
Sutqmatig :ti&e f_recqrd
system - i%'%oice channnel
Time designated play
.equiﬁment 1
R Tape 10
Power:féﬁ éZGV,_ﬁS 48 V.
Pacsimile | 3 | €CITT G  standardized
“ -ones-inelﬁéiﬂg anto ﬁémbry o
dial télegﬁone"n
' '13ﬁexc1usive pape£s,f
-lPései; Ac.zzév;-ﬂc §$“v.f
Céntrgl énd:' 1 'fstaéé r&ék style contrel
set

~monitoring

1 and mcaitefing~6quipment

_”fsgw..”]




pangkok .

Metro-

politan

Bureau. .

{centre

191

equipment -

rconsists of:

Monitoring pahel

. Contfol panel

Teét panel
. DC power sﬁpply

Power: AC 220V, DC

1
N
1

48V,

pPower

room

power

|supply

Emergency

set.

— 83

(220V.50Hz.30KVA) .
Fuel tank '
AutomaticfStarth-_é
Starﬁef ﬁpwer supﬁi&
(chéréef,.battefﬁ) 7
48V DC.Power subpiy]
(60 A)

Fitting: .

AC220V 100A Rectifier

48V, 300AH Battery

24V5DC Power supply

~fitting:

AC 220V B0A Rectifler

24V, 400AH Battery -
Switghbpard :
AC220V shield

transformer




Bangkok

Metro-

politan-

Police

Bureau

Patrol
car

centre

Mobile radio

equipment

'tyée; Tx :

Foﬁr?Wﬁééi'1pobiié'fioééin§

T 25W

~consists of: -

Antenna, feeder, connector,

power cabié;'P0wér:}DC”15V7:

Sub-

Divisn

Hand-held
radio

equipment

82

Walkic-talkie type.

Fmission power: 1 W

{2 Stbfégé%ﬁétteriés-each

Battery charger:

one"oﬁfgﬁt type: = 82

Baiyvoke

Tower

Main

Relay

Station

Machine

JRoom

1 (11F)

Relay'

equipment

sets

stand rack style

Emission poﬁer: 50. W
Input power: 24 V

Automatic Chaﬁgefof-normai
) ) .

'and'standbyréetting:

Relay equipment rack 2

(5 system/ 1 rack)
buplexer ' : 5

(5 radio'System)

Alr

condifioning

set.

Air CODQitibner; '_ 1

" lcontrol

and

monitoringr -

édﬁipment

sét

Stand rack style

Contrdiféﬁdfméhifdring

rack consist of: . .

Monitor panel 1

Control panel 1




Balyoke “|

Tower -

- Test panel L1

Power: DC. 24V

Main,
Relay -

Station

Emergency

power. supply:

set

'Engine generator 1

(220V, 50Hz, 10KVA)
Fuel tank: ' 1

Automatic starter - 1

Starter-powér suppl& 1

(charger; battery)
24V DC pbwé} supply (60A)
© o fteting: - .
AC 220V 1004 Rectifier.
DC 24V,300AH battery
Swifchboard‘ '

220V:shieid transfbfmer

k Roofﬁoﬁ

'Aerial

{equipment

set

‘High gain antenna

Low loss' feeder

Connector

5 sets

5 sets

Criminal
ReéOfd '

Division

Back—ﬁp

_Relaygxﬁ';

Stdtioh  o

Machine
room

(12F)

Relay

equipment -

sets

Stand .and rack style
EmiSsion':power: 50 W
Inputipbwer: DC 24 V

Normal set operation

Relay équipment'rack_l_
: (5:system/ 1 rack)
' Duplexer - 5

24 V DC power supply 1

. Hg5;'

" Air conditioner

1 set




Criminal
Record

Division

Back-~up
Relay

Station

Machine

conditioning

set

room

(12F)

“leontrol and

monitoring

equipment

set

Spand rack étyle;. _ .
_Contfblﬁaﬁdémoﬁitof;rack”l
‘z a'g6n§iS%ingW6ffi
-,Méhiﬁo:in;.panél_i.l
jCoﬁthl péﬁe1 ,-f' 1
- Test pane;: i_ 'ﬂ; 1
Powérﬁ DC Zév_f o

COnnegtiQn $witchboard 1

Communi-
cations.
Division
Back-up
Relay

Station

Power
roon

(1F)

'Emefgéhcy

power

|supply

set

'Eﬁgine'géneratﬁr e 1

_Starter,ﬁowér supply- 1

_ Switchﬁ6afd;?5;f‘; ? 1

(220V, 50Hz, 15KVA)

{charger, battery)}

220?1 §§ie1d_tfan$fbrmer 1

Rooftoﬁ

Aerial

' equipment_

set .

Low loss feeder B

" Conpector ¢ B

High 'gain. antenna - 5

Metro-
‘politan

Police

Division| -

Northérn
Southern

Thonburi

Total

éQuipmént

3 sites |

Fixed radio

sets

'Cohsole=56x,type
~'Em_i_ssion.' power: ‘25°W

" Five element Yagi antenna:

‘Power: AC 220V

1/eqnipﬁenti

Feeder , connecfof;_ijset:}a’

Facsimile

sets

uffaCSimiles; :inclﬁdiﬁg} auto]

CCITT 6 standardized




ouro-
'polit:af_l
‘police’ .,

:Divisién

| southern|.

|worthers|.

Thonburi| ..

méméry“diailtelephone.
10_QX¢1usiVe papers.

Power: AC 220V

-Police -

Statidn

.jern: 16

|buri 27

NOI‘th;" -
ern 26

South-.

Thon- . .

‘equipment

FiXed,padio -

69

sets

Console'boxltype

Emission power: 25 W
Five'elément Yagi antenna:
1 éqﬁipménta  E
Feedef,'éonﬂectOr :fllset

Power: AV 220 V

obile radio

lequipment

138

sets

mobile loading type.
Emiésion .power: 25 W

.consisting of:

“Antenna, feeder, connector,

power_cable.

Power: DC 12V

Handeheld 
cadio

equipment

138

sets

Walkie-talkie type,

Emission pbwer:' 1 W

2 storage batteries each
Battery charger:

. one  output type 138

Z;Faésimile_

89

87—

‘sets

CCITT = G = standardized

‘ones, in¢luding auto memory

dial telephone;; 10
eXclusive"papers.--

Power: AC 220V




(Patumwan

'FFixed'faéib'

‘equipment

set -

‘Console boﬁityﬁé-” 
Five element Yagl antenna: -

_waerf"'AC 220¢7Q”’5

Emission pbWeff*'zé W

Feeder, connector - : 1 set |

e

Facsimile

set

CCCTTT G - standardized
| faCSimilesn'inéluding auto
- memory dialrtelephéne, 10

“exclusive papers.

Power: AC 220V, DC: 48V

Parusa-
kawan
Mainte-
nancé

Centre

Fixed radio

equipment

sets

Console box type

=DC-24V'pdwér supply 1

- Power: AC 220V

EmiSSioh'power:' 25:W
Fixed. radio rack ; 1
‘consisting of: -

Fixed radio set @ = 2

Three element Yagi
antenna : 1/set

Feeder, connector : 1/set

monitoring

‘equipment

" Contol  and

~Stand rack style

‘rack 1

ConfrOI- and monitoring

- consisting of:
MOni.,tOI’i__r:[g:'pahe'l S

Controlx banel*; ' ﬁ1




Parusa*3f U EAE .' ol Test panel ol

kawan | ool - Power : AC 220V

‘Mainte- w0 7|"Measuring/ | Linear detector
pance |- ‘_” test equip- Frequenc¢y counter:
Centre—'”:f-:- | ment - - i o : 'Dnmmy'Lbad-

set Test oscillator”

" Multi-meter -

Level meter = - i

set

set

- set

set
set

set

Spare parts | 1 |  Spare parts for -

set | each equipment

(2) EQuipmeht;Inétalléfion‘Plaﬁ
*Tﬁé_reéﬁlts‘df invgstigations regafding installation of

eaéh pieée bffequipmenf§for cach site are as follows:
' Thé:equipmentiinstallatién:for the Metrdpolifan Police

Bureau 191 Centre is shown in Fig. 4-5

rThei;powerw.eQuipment:ihstallation-of'the' Metropolitan

Police Bureau lQl,Cehtre'is“ shoﬁn'in Fig. 4-6.

" The equipment installation.of the Main Relay Station is-

shown'ih.Fig.'447{'
| -Tﬁé eqﬁipmen£ ihstallation;of the.Back—Up Relay Station
is shown 1n=Fig;i4—é. |
4-7 ' Remodeling Plan
Fér'_the .purﬁbSe'éf“ihstalling'fhe' new  communication
“equipmént. sdme*&f thefrodms'in{the'existingffacilities_need
'tdrﬁbg ;nemgdé?ed; 'butfftheifinishing of éaéh room;'shall

bevapf-}theﬂsameﬁgraﬁe ~as at present.  The place to. be
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remodeled are started in thejfollowing, and the remode
désigns are shown in Figs; 4-9, 4-10, |
The expenses for the remodéiings however, shall be
borne by the Thai . side. -
(1) Bangkok‘MetréPolitanfPoliée'Bufeau
1) 191 Centre (86F) | _ L
The present 181 Centre shall be .extgndeq :anﬁ the.
intevior  completion work cf this room and.the:qthers_ shall
be performéd on.the same_crdér &slthat_df-the pfgseﬂt ig1
centre: removal of the.pértition_and'the corridof—sidﬁ wall
in the 191 Centre, of the'paftiti§n Wé1l'bet§éen tﬁezdffiée'
and a warehouse accross the coféi&erx and of :thisi_siée's
corridovr-wall. Thé intefi&r sh#li he-bf thefsame grade ._asf
that - of the present 191 Geﬂtre} The'pcgnﬁeﬁts_ af  the

interior completion work are shown in the Yable 4-5.

Table 4-3, : antents,of¢the;lnteriar_Qemgietieﬂ,ﬁcrx
Floor = | Béseb&ar& b Wall - Ceiling ‘|Gthers
e | earpet | wooden BP | mortar sccousti- @
{entre {con~ : | | | cal |
-ductive}; L  , R - rqégweoi
be&fd :

{The completion shall be done on the same order a

i
7
et

present and all shall be remewed.} -

Qffice  will %@Qdeﬂ-EF.w the part |. shall - preseit
Wavehouse] remove | - -} of mortar| remove - | window :
Covrpidoer  ?~§11? : ) S P _ ;;;piﬁwﬁcé EF| cases,

- Q-



and ' . the part and inst- door,

S§rééd a . | of wood EP| all wooden

_ cdﬁdﬁgf . _ { acoustical [and

E tiye'-' 1 : _ ~ rockwool | door
carpet o ‘1 board cases

EP

After the 191 Centre is extended, the doorway of the
ﬁews Lentre RéOm shall facé thé 191 Centre. Therefore,
this dbbf; shall be moved to the side of .the Registration
Section. |

| As the iighting apparatus the same type of flourescent
lights (20Wx2) as thg présent 191 Centre shall be installed
{the ceiling—buried.type);_ The leading in of power lines up
to the power switch—boérd‘is ineluded in the work of the
Thal side scope of Work.. |
2) Powér Room

The .Théi_ sidefshail undértéke power supply from the
receiving :péwer switchboard on the 2nd floor to the power
switchboard in the power room.

(2) Baiyoke Tower, Main Relay Station (11F)

Because it is_to'be a power equipment plant for the
relay _eqﬁipment and an emergency power supply, the room
shall be dlvided " into two parts with a separation wall
(concrete _blocks); whiéh has a sﬁeel double-leaf door,
(1800(W) x 2100 (H) OP completipn); ' Also, on the sidewall

which . faces the outside, a similar door shall be set up.

- -



~ STORAGE BALCONY
Z. e o ' A Condltloner . ) ' _ - %o Bank Emergenw
L_lr —m—— - hﬁ:!; elephone: Call =
. . - FoT e
e = i 8 i |
_ : - _ _ B ot SR e s SRR : Conditioner
N N ne f F s f;'. ' REGISTRATION L e R E F],xed Radio h“:1“’1)"1’3!% : Type-writer
o. | Name o uipmen S T S R
- asipm SECTION || OFFICE | STORAGE - Fird Rasdio Bt
0 Map Dlsplay . o 3 A S xed Radio Equipment _
‘|- Processing- Unit : o . - _ : ATT - @ | m Switch
(2). Emexgency Call. : 3 S ol ﬂ . (Atten.dent) _ . Boeard
| | Receiving Console - _ N R | il ' l -
(3) Radio Patrol. , o : _ _ : -
Dispatching Console S : L : 10 u R | STORAGE
{4) Sﬁper{fiséry-'Cdnsole o o ol o S o : o _
7 OFFICE || NBWS CBNTRE | | e TEL EXCHANGE -
(5) Fime rgency Operatlon _ . S It _ (o i . o _
. Contirol Console ' L ROOM
(6). 'C_l'_:a_racter‘.stplay _ . _ _ :
i Processing Unit 7 o SRS | IS o . fio
‘| Fixed Radie. . ' L N ' ﬂ
7 ed  hadl - o |1
o : E'qulpmn'nt 1. ' .—r ﬂ{_3 [_] _ .
(8) - Multichannel. : . _ . o : . : : I
" | Logging RecOIdel‘ o ' : : : Telephone Call SOV '
' Police Activity iy - ' : : ' : Blgtubutmn. : o I
- : : : ni : N ‘
©) Operation Display -+ CORRIDOR | . Bg?gcf;i;fil:; it MDF
9 | Facsimile ( o .
y Multi-channel.
o : : ] L . (.9} @) | logging
A : i record
. | ) T o : D Radio Pa‘tml - D . ‘ g recorder
Note: 1 shows existing : dispatching Console : I:;;:;fat_isﬁtmty 2
P - @7 - L @) display
Equipment 3 yi (N :
Note: Numbers shown in this : MEET.ING'_' P (1) g“p:r;’i.s"w | 1 A
| o ~ROOM s
drawing is the same ' . : -
: - _ . Emergency Operation
number as the above —+ 1 (5§ Controle Console
table © Character display b } f
Processing 1L — 2 ) %) BO
6] @ e @y @ _
EEEEEEAENE i
Air - o : " ) onditioner
3 an:l'itimiér_ o R . Pmergeney Call Recelving C.onsule - o {11 1e
ST — T I
1 i e ——— : -
‘BALCONY

e ———

191 CENTRE LAYOUT OF EQUIPMENT Fig. 4 5

“THE PUBL ICEMERGENCYCALL CENTRE (COMMUNiCATION SYSTEM)MODERN;ZAT;ON PROJECT



Shutter

rN Name of
% | Equ ipment
) Emergeney

Power Sllpply

" DC - Power
. Supply

@

B - Shutter

o

Fuel Tank -

Shutter

—A

"an

- ] Exhaust Pipe

-

Engine Generator

@

)

" THE PUBLIC EMERGENCY CALL CEN

/91 CENTRE POWER ROOM LAYOUT OF EQUIPMENT Fig 46
TRE (COMMUNICATION SYSTEM) MODERNIZATION PROJECT |

95—

Automatic Starter -
for E.G

Switeh Board

Charger, Battery

an




.| Name 6f Equipment

!
=
i

o

for E.G

DC | :P ower

Supply @

Automatic Starte rI

Charger

Battery -

(1) | Antenna .D{iple_:xer Switch Boarti -
(2| Relay Bqui bment
@) Cont’r'ol__ and Monitor- _ ' .
Y1 ing Equipm'e'nt Antenna Duplexer
' Controi. a -t. ri 1 Air Conditioner [] '
Eduipmei]:,u Honttoring ®) o Out door
_ _ : : : . @) | Machine
(.4)._ '-Emer'gc_ancsr:'_pqwer ‘Relay Equipment '
| A w |w] | Fe ;
: Tank XFan :
l (4) [ -

Engine _
Generator (4)

Exhaust Pipe

Baiyoke Tower 11th floor

CMAIN RELAY STATION LAYOUT OF EQUIPMENT Fig. 4 — 7

Y CALL CENTRE ( COMMUNICAT|ON SYSTEM ) MODERNIZAT!ON PROJECT

THE PUBLIC EME RGEC



. | No.} Name of Equipment

?. VNa:m.e l.l}i.‘VE-(.]}]lr})lngnt S . _ N Qut door Machine

'(1)_ Antenna. Duplexer

_Eme’l;g"en'c'y; I:)'O_W'er ’ . A . ' L ' S — : - il I
T o B N ==

Supply - - : . _ _
. R (2) Relay Equipment . - Air"COHditioﬁer‘

Antenna Duplexer
'Relay Equipment

~Control and Monitor e - W

b ’ ) L _ _(3) Equipment . - ' ' |

®

Switch Board.
| Erngine
‘Generator - {"(1)

.r i : — .Sh.t-t . Contrel and Monitoring}|
SR _ whutter o . _ Equipment

Switeh Board

N

* Power Room - - B ' : ' I

Royal Thai Police Department '

' ) o i 1 3 t Criminal

Communication Division lst floor Royal Thai Police Depar ment Lrmina
: S : : : Record Division 12th floor

 BACK-UP RELAY 'STATION LAYOUT OF EQUIPMENT Fig. 4-8

e BURLIG ENERSENGY GALL GENTRE (COMUNIGATION SYSTEM) VODERNIZATION PROJECT

—99_*_ .



N REMOVAL OF
R

Vv o 1
{ ¢ FLOOR P-THE

Al T /pgletait
[~ = B

CELING PLywooD ™ -

@

ALTERATION PLAN (3~

‘S=11: 200
INTERIOR SCHEDULE =~
CEILING : ACOUSTICAL ROCKWOOL BOARD
(WOOD_ SUSPENSTON)
VALL : MORTAR WALL : VP
) WOODEN VALL : EP
~ SKARTING : WOOD (H=100) EP _
FLOOR - = CARPET ON MORTAR BED (conductive)
OTHER _ : WOOD SURFACE : EP |
* VP 2 VINYL PAINT
EP : EMULSION PAINT. -

8000

A.000

g

mmrnouwocxg‘i [NEW 01 CENTER]

(H-2500)

RN : s P '

(PNPNV 3 IEN PRSP (PR LR EN BN

ke

| e

®

XX SECTION

§=11: 200

Ol

“THE PUBLIC EMERGENCY CALL

CENT

DRI,
RE (COMM UN1

: emn . | T’ 60a0 - l 4w R |z ]
N PLAN (1Y 2) ®. 4
q
® S=12: 200 O
!
— - z = = S — al g L‘—_—_:
T e Rt g | S 1 T ?;
I P B I L I A Mot wEoo! g1 1 AT ﬁ
" o leAsSVRLL . | uil: 4 Llaum ] e EXSTING GLASS Y - - |
BALCONY |1 B 20 2] U AN 50 2 N —— . TJ =4 ; = "
] — - - - v o e X m - 0o DU SV - . ¢ EO . G000
I ,__,__a&,_;_._.,m_,. A0 el AR e — R 8000 —_— e
 — e TS & S b

y-¥ SECTION
§=17:.200

191 C‘ENTRE ALTERATION DWG. Fig. 49

CATION SYSTEM)MODERNIZATION PROJECT
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ez s aeee e ool PR g

~ ALTERATION PLAN T A 1 o  5; PLAN gy
§=1: 200 i) | : © : s:i:mnc)

| e

— L
i
i
|

ME.

H“-\Iiu‘

{2504
.X4X_SECTIDN-'.Q§' | | _ S
s=1:20 - . o  Y-Y SECTION

: - " : §=1 200

o S | BACK-UP RELAY STATION
MﬁéﬁlﬁgiﬁYTgéﬁﬁf N '~ (ROYAL THAI POLICE DEPARTMEVT)
' N

MAIN RELAY STAT%ON & BACK UP RELAY STATION ALTERATION DWG Fig. 4 10







The interior shallibe only of concrete or mortar: special
intefiof cdmp1etion%qukzsﬁall not be needed.

-The Thaifé1de'shal1'be responsible for the power supply
_work“*froﬁaihe:receivingupéwerISWitéhboérd on the 1ith floor
to:-fhe,iswitéthard in fhé;maéhine.-room.
(3).JfTﬁerandyélm.'P011Ce‘ Departmeht,- Criminal - Records

Divisidn; Back-up Relajlsfétidn.(iz'F)
,;'.Iﬁferior {§omp1étion_ and=partition work .are already
finished, }so further 1ntérior5 completion work is not
neéeSéary;.?ThefThai”side,Shall'be,responéibie.for the poﬁer
supp1y§w6rk from.the receiving power sWitchb0ard on the 12th
floor  to thé!switchboardfin the: machine room.
498 fMainfenance.Elan~u_

_ The followingﬁmaintenange-plén-is made in order. to
maintﬁin 'the funtion;of-each system properly, -operate it
smooﬁhiy,_' and 'aééomhliéh' the  eXﬁected “result . after
.iﬁtrodqung Jthié;éroject?.j
(1)_;QpérationnPlan,.

"NoW ﬁhe preseﬁt-lgl Centre is organized on a. 24 hour a
day _work;.SXStem.r(a-threevshift system) . But . after the
lintppduction,of this_éystem, it:is desifable.that'the number

and the;diépqsitions-of-watchkeepers should be as follows.

-,-DiSpositionS-f;, ...+ . Number of. persons
Peysonsin,éhargeyof watch - .~ 1
Ewergency call recelver .- .. . T

Radio'dispatcher A : N

B



Facsimile system member “=-r ' SRR A
Maintenance o o ﬂ'fflcvii-i”mf

Total UREES RTINS P EORRI ]_5

In case of a gerious=disruptionratfthé119iﬁ:Centre  and
the Main and.BaCRQup~Relay;Stations; 1itfisrne69ésary*thét=é
stay -~ duty syStém'and an*emergency:dispatch%system shdﬁld%be
established in advance in4the'MainténancefSectionh-of  the
Royal Thai  Police Depértment of. thé-”Metrop61itan?'Poiiée
Bureau: | |

Concerning the Radio Communication” System, 1t is,
moreoVer,desirablé'*that:the”rédid?pétfbigdiSpatchéfs of ‘the
181 emergency 'Call Sysﬁem:shduld'play-aﬁ‘ieading' part in
making an.operétidn standard fdr continﬂalﬂvmainténahce?of
communication.drdér; ‘and.in'préparing‘for”tfaffic inereases
in case “of serioﬁsféccideﬁts;'-* |
(2) 'Maintenance Plan |

Both the 191 _Em'ex~,gency Call "Systemf“-and ~the Radio
Coﬁmunications ‘System - are impéftanﬁ systéms”ifori”puhiic
rescue activitiesa in order-to“pfé#ent*an-“stdppagé' in-
operation’ because of ‘an acCiﬂept;.-it is desiraﬁlé*that thé
staff 1in charge of'maintenancé Shéﬂld'maké_;éhécklists'7df
each piece of’ éQuipment," 'iﬁspect7'thém"féguiaflyﬁ' and
ascertain whether the[:syStems are 'operéting :*ﬂ0rma1ly.
Especially, since the RadiofRelay Statién iS‘éﬁtométicallj
controlled, making periodic mainteh&ﬁde'ihspecﬁiéﬂé-is:mOSt

important.
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_It is.. desirable ﬁhat by organizing a maintenance
ggystem to cope with possible accidents which may causc the
system _to_be;down,_-stoppage of operation due to accidenss
could be provented.

The necesSafy spare parts=and-measpring/test_ equipment
_qulimaintenance 7Oﬁeratiehs should be reserved in the 191
Cehtre and the Main and the Back up Relay Statjon for case
ofiﬂsﬁdden need;_

. ESpere _pgrts;_aqd_meesuring/pesp equipmens. shown in
Table.4~4- shéll“be.procured by the.Japan side:
(S)V Estlmated Maintenance Cost

ATEAfPe; thls prOJecL is completed the maintenance cost
for a year_ is - to be about .5,000, 000 BT (table -4-8),

;nelualng expenses for llghtlng and fuel

st}e' gfﬁ_ '_ Estimated Malntenance Costs for Dne Year

| Syste@ ':_fﬁ_:'h_gurgpntents¢ef;the : o V_Cost‘(BT)
— .7 . | g Maintgnaﬁc? Cost (BT}
191-emergen0y call: Censoles _ '190,000 _900,000
System . . jFixed Radiqs - 40,000

Processing unit 330,000

Operation display 1005000

E 7 |Power sﬁpplyr_éz 240,000
Radio'--,;hf‘,'-. f Reiey_equipmest: _iTO,QOO__
, Communlcations y:ﬂ Power supply 90,000 300,000
System '_ .~ . |Fixed-radios . - 880,000

|Mobile radios = 1,160,000
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‘Haﬁd;heid rahi6S '9?6;006{

Facsimile | papers &and others 1 800,000

System

Systmes above _Expenses'féf ' '_T B :':"5661000

mentioned | 11ght and fuel

CTotal | 1" 5,000,000

4-9 Project Implementation Plan
(1) Implementafion System |
It is impdftaht':to_ensﬁfé'thé:éCQUiSitidhﬁfof the local
materials - and the trnsportation of”£hélequ1pméht fr6m Jepan
in line wiéh'tﬁe imbléméntatibn'Scﬁédﬁief: :if'§S hhéc§é§éry
that %hé‘cOnsulﬁants from a Japanese consulting firm should
be assigﬁéd.tc éﬁsﬁré tﬁé-smodth'prégféSS 6f thé3§fcject;:
‘After the Exchange',dffNotes'bétwéen:'thé'“deéfnmentS"of
Thailand and Japan, the Japanese consulting firm shall
_COhcludéx a cbnsultanf cbntgaét with ﬁhé Royal Thail 'Poiiée.
Departmeﬁt .baééd oh'the procéduféS'féﬁﬁired for the Grant
Ald Program. |
The conSultiﬁgusérQices shall cover the follcwingiwdfks.
1) Works'in_Japan;. | | .
o Pféparatioh of Detalled Désigﬁ'&}awing;'TspeéifiCations
and desigﬁ :dﬁCument$“ f6i  tﬁé' equipméht and  the
rgmodelingHWGfks'of'thénisilcgﬂfré_and_the othef'sfteé,
_G'Wofk for éelééting'the firm'té'hé supplieﬁwiﬁitﬁ' the
equipment ' e T D R

o Inspection of ‘the ‘equipment manufactured in Japan =
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Ee) Others :

2)

Works in Thailand

0 Supervision' of the remodeling works of the 191 Centre:

«and the other sitee

_oeInspeotion of 1oca1 materials_

(2)

1

0 Technical guidance eoncerning with the interfacing of

each eystem of the Project

"Scope of work to be undertaken by the Japanese Side and

Jthe Thai Side

°

.Respon51bilities to be taken by the. Thal side:

To remove the partitions, and other . structures,

impiement._interior _work_at tneilgi Centre,

:icppstruet.releted;power faeilities and to move air
"c0nditioners-and-presently operated equipments.

_To. .- set the partitions for the Main Relay Station

machlne rOoOm- and power room . in Balyoke Tower. and
implementlrelated power facility eonstruction.

To implement related poWerwfacility construction

'iﬁ the Eaekfup'Relay Statibn machine room in the

Criminel Records Division of the Royal Thai Police

Department

=-_T0 load the mobile radio equipment offered in this

projeet onto vehicles.

To . maintain and use properly and effectively the

n'equipment provided in the project

To bear _commissions te the Japanese foreign
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exchange baﬁk for_.bénkihg serviCes bésedfﬁpbhfﬁhé
Banking Afféngemeht;  o ) 7 . o
o  To ensure prompt unloading, * tax e’k'e‘ri\p't'ibﬁ_"fajt_'*t.hé
pért of disembérkation in¥ TﬁaiiHﬁdﬁjﬁﬁdfﬁﬁpémbt
internal transpoftatidn’thefeiﬂ:_ of;tﬁe”brddﬁéts
'-Pur’:'chésed under -the’ -Gr“ant}.- ' R
o To exémﬁtrJapénesg natioﬁalé“frdmicustﬁS*idﬁfiéS;-
lnternal taxes and other fiscal levies which may
be imposed in Thailand with feSpéCt-fbfﬁhé{SUpply-
of " thé~products'éndisérviCésfuhdérﬁ-fhei”Véfifiéd
cbﬁtraétSJ%’ h
'} “To' accord Japanese natioﬁals Wh0§e=sef?ices-.may '
be required i‘ﬁ--;co.hrie'(.:tidnf_Wi;t'h:-th‘_é‘-'-“'s"l_jﬁbly'. of the
‘VprOductS ‘and . the. . services 'undér“ithé?;Verifiéd
'contrabtsjféﬁchifacilitiesfééIméy Be;nédessafy fpf
' thé”pérféfménée 0f-their'wdrk,l7 -
0 To -providé : ééneréiiifurniﬁﬁre'“*féqdiréd_ fof
' adminiStfative.ﬁﬁrpdsééf f
o Tp.'béar —a11=expensés:ﬁeCéSSafy%fdff:the  project
other than those fo'be'bornewbyfthé Jaﬁéﬁeseﬁsi&ef;
2) ,ReSponsibility to be taken by 'theJUépéhése‘Side:
o To ' privide -the'éQHipméntVté.beVﬁééd:iﬁ‘ the iél

~emergency Call System.:
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o *TO"provide;therequipmentrto be

Communication Systein.

_ r*““f’7:._e-e.E :“_'135' ‘
R .quipment Quantity
Fﬁggrﬁisplay processing unit 1 set
Chalacter diqplay processing unit 1.3 set
Lmergency call receiVLng console T
Radio patiol dlspetching console 3 (2 seats/l console)
Superv1sory console .i -
Emergency operatlon control console 1
leed radio equipment 10:
Mult1 channel logglng recorder :1'
:Lmergency pOWef supply 1 set
Police aetiv1ty operation dlsplay 1 set
used in the “Radlo

Equlpment

Guantity

Waln Relay Station L
‘Aefialéequipmentu-
;'Relay*equipmehtje

Control and monitor equipment
-Emergenc&'power supply

Air conditioner
Back-up Rélay Station
L‘Aerieioeoﬁipmeht

Relay equipment

Control and monitor equipment'

R ST

set -
sets
set

set

‘set

sets

set




Emergeney'power"eupply E fffkivsét

Air conditioner w_ R S PR
Fixed radio equipment | S _-?-#5'
Mobile radio equipment o :2§bo.
Hand- held radlo - : R L:- .229 

o} To p1ovide the equipment to beo used in - the ' -

Facsimile system

Equlpment o :_ “ 'ief-'e'rQueﬁtity'ef. e
. Fa031m11e - e 'ﬁ_ ‘”:e.. 78
o "To- install the equlpmeot mentloned above o(eﬁcepfe
for 1oad1ng of mobile radios onto vehicles)
o 'Tor offer a plan and supervise remodeling work to

be undertaken by the Thal side.
(3) Equ1pment Procurement Plan _
The-'communications equipmen+ for éﬁé"pféje¢£7sh511-—be
produced in Japan and the power cables and alr eonditionlng
equipment for the Relay Statlon are'_toﬁ-oe- procured in
Thailand. _-' N |
{4) Implementetion.Schedﬁle
The 1mplementation schedule is shown 1n the Table 4-7,
4-10  The Estlmated Project Cost on ‘the Thai side
The estlmeted project cost to be borne by ‘the Thal 31de
is as follows: . o
Total amou'n_tf:' Approx. 1,725,'00:0 BT
Bfeakdown -

o Removing. work of the equipments N ‘24,000 BT
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_iwhich are operated presentlv in
Nthe 191 Centre._' _
-Remodeling of the 191 Centre: 1,554,000 BT

5 Partition construction for machine: '136.000 BT

.-'and power rooms 1n Baiyoke Tower

'oPower fdcility-construction-in the ' '1Q;500'BT
r_machine room of Lhe Crlminal Records | |

- D ivision The Royal Thai Police |

:IDepartment '

" ‘Total - - 1,724,500 BT

g £ Rl



Table 4-~7.

Implementation Schedule '~

Month.

-Pafticular

.

0 1 2°3 &85 & T 8 9 101112713 14, 15 18

Grant

laia

O Ef N

v

[~

Consulting

" Contract’

Detail Design

2777

| Tender

Explanatidn:

Contract

Production of

‘Equipment

/.a’f- .

Inspection

of Eguipment

Installation -

of Eguipment

Transpo

riation

AT

Tespection . -

of Completion

S—

Education

and Training

. gﬁ”[ﬂ

Th&i

Side

Repair Work

- d
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