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PREFACE

In’.response lto- the request of the .Government of  the
Kingdom of Thailand the Gouernment of Japan has decided “to
'conduot a basic design study on the Public Fmergency Call Centre
i(Communicat1on System) Modernlzation Pxoject and entrusted " the
study _to_.the Japan Internatlonal Cooperatlon Agency (JICA)
JICA sent to Thailand a study team: headed by Mr. MASAAKI KATOH
DlreCtOI, Cdmmunlcations Technical Reeerch Office, Communication
Bureau, National Pollce Agency, from January 25 to February 13,
| |

The team had discussions on the P103ect with the OfflCIalS
.coneefned of the Government of Thailand and conducted a field
survey 1n the Bangkok- Metropolltan area. After_ the team
eturned to Japan, further studies were made, a draft report was
prepared and a m1551on to explain and dlscuss it was dlspatchedd
'to Thailand from April 20 to- Aprll 27 1988. - As a result the :
present report has been prepared | ' |
| I hope that thls report will ‘serve for the development of
}the progect_ and-.contrlbute_ to the promotion of friendly
relations_between:our tdo countries. |
”71f.ﬁishf toﬁexpress‘my-deeplappreciation_to .the officials
CQﬁééfhed,6f'the;eevér§aént of the Kingdom of Thailand for their

¢lose cooperation eﬁtended,to the team.

May, 1988

:hKensuke Yanaglya |
President

Japan Internatlonal Cooperation Agency
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SUMMARY

A multitude of local community residents have entered
the Bangkok Metropolitan Area in search of job
opportunities, since a wide variety of economic investments
including those in commerce and industry have been
concenfrated in this area. As a result, such problems have
arisen as shortages of housing and job opportunities, which
has affected not bnly the maintenance of public pecace and
order but also protection and security of the lives and
properties of the cifizens. Under such circumétances,
assurance of civil security has been adopted as one of the
pillars of the 8th National Development Plan, together with
improvement of basic scrvices such as education, public
health,_water supply and housing.

In the Kingdom of Thailand, there has not been any
significant change in the number of crimes over the past [ew
years. In the Bangkok Metropolitan Area, on the other hand,
a wide variety of crimes including theft, robbery, burglary
murder and narcotic addiction are being committed, although
there has been no significant increase in the number of
crimes. Moreover, these c¢crimes are committed in various
parts of the area. As a result, the arrest rate in 1985 in
the area decreased by 3.8% as compared with the previous
year,

The Bangkok Metropolitan Police Bureau has been

operating a communications system in which the 191 Emergency



Call Centre (hereinafterlreferred:to as *191 Centre“ inrthis
report) plays a- pivotal role in protectlnw the lives of
01tlzen from these types of crlmes and 1n maintaining public
Order. This system 1s similar to Japan s 110 emergency call
system. ‘Since thls system has not fully functloned ln a
systematic way, it is urgently required that “dtne
communlcatlons system should be modernlzed by reinforcing
the 191 systcm and by 1mprov1ng the radlo communlcatlon
network 1inking the centre and patrol cars '7 |

In an attempt to 1mprove these circumstances, the Tha1
Government made a request for technical eooperation from the
Japanese Government for 1mprov1ng the communicatlon system
In response to it, ‘experts in the fleld of communications in
Japan carrled out a communications system 1mprovement survey
tw1ce, in fiscal. 1985 and 1986 | Based on .the 'survey
results. the. Thai .Government formulated a -communlcatlons:
system 1mproyement program and requested grant a1d from' the
Japanese Government for 1mprovement of the facilltles-'and
equipment ‘In reply to this,  the Japanese Government
dispatched through JICA a prelimlnary study team to Thalland
from 3 to 9 November, 1987 to conflrm the neces51ty and the
cbutents of the .prOJect o After reviewing the report
-submitted by the study team, JICA dispatched a ba31c de31gn
study team to Thalland from January 25 to February 13 1988

The actlvitles of the ba31c de31gn study team included'

studying the present state of the communicatlons system and'



~surveying the project site, 1in addition to cenfirming the

'édntenfs- -of thé request, studying appropriateness of
N implementation of the grant aid and reviewing the scope of
Cooperation requested.

Thei project aims at establishment of a communications
system iﬁ a neW‘Public'Emergéhcy CalI:Centre to be developed
from the:present 191 Emergency Cail Centre by improving the
operatioﬁ of 1it. The system wiil assure closer contadts
between :thé ‘citizens and the pdlide: through an upgraded
émergency-f¢oﬁmuniCations' andfteiephone system which is to
opefaté ;cn_ a 24-hour Dbasis, thereby ensuring \maximum
protectién.of the lives and properties of the citizensJ, 

Thek ‘sites for 'fhisf project include .the Bangkok
Métropolitan_ Police queau as the 191 Centre, the Baiyoke
: Tower as thé*Mainfpeiay’sfation‘and'the Royal'Thai Police
Departmeﬁt IQS,.,the Back-up _Rélay Station, and the
Metropolitan Péiice_nivisions‘and_pglice stations.

The systems aqd equipment required in this project are

shown in the table below.

System® " Equipment ' Quantity
191 Emergency | 1) Map Display Processing
" Call System . _ Unit - - = 1

'2) Character Display
Processing Unit 1

3) Emergency Call Recelving
- Console _ 7

4) Radio Patrol Dispatching
Console o 3




RadideommdniCaw
tion System

5) Supervisopy CQnso1eg”

6) Emergency Operalton
Control Console

'7) P1xed Radio Equ1pment 

8§) Multi- Channel Logging
Recorder

9) Control and Momitor
Equipment '

10)_Emergency}Power Supp1y

11) Police Activity Operation -

Dlsplay

Main Relay Station

1) Aepiai,Equipment

2}_Re1ay'Equipment

3) Control and Monltorlng'

Equ1pment
4) Emergency Power Supply.
S) Alr Conditloner ;
Back—up Relay Station = o
1) Aerial Equipment B
2) Rélay EQuipmenf

3) Control and Monltorlng_w
Equlpment N .

4) Emergency Power Supply
5) Air conditiomer
Fixed Radio Equipment
Mobile.Radio_Equipmént

Handwheld_Radio'Eqﬁfpmént'

o

75
- 250
220

—jy—




FacsimilewSystpm. : ;Facsimile. o 7 . 76

Spare parts o _ w1

:Measuring/test equipment o .1

Thé éonéffﬁé%ibn ‘works to be implemented at the Thai

Government's expense are as follows: : |

‘o B iﬁpgoﬁémeﬁtﬁ~bf fﬁe'f06ms of thé 191 Centre 1néluding

. rémoﬁély of the partltions, éiéétfical installations,
éﬁd_a removal bf ' the ' preééhtly 'opérﬁféd
r'communlcations eéﬁipﬁéht,:thé' aif:coﬁditioners...

o ='ﬁConstructlon qlwo}kﬁ:fo :iﬁStaii péftitioné in  the
';machinery room and the power room of the Balyoke Tower.
iand electrlcal 1nsta11ations |

o’:;aConstructlon work to 1nstall electrlc facilltles in the

'machlnery room of the Cr1m1na1 Records Diviqlon of thc

"Royal  Thai Police Department," and electrical
installations.
0 'Preparatlon and 1nstallat10n of necessary items such as

'felectrlcal installatlons and 11ght1ng, before start1ng
‘installation of the facilities and equipment. |
:6:~:qL0dd1ng ot radlos,' Whiéh'éfe:to‘be supﬁiied'uhdér“'the

ﬂprogect onto vehicles o

The implementing agenéy “of the 'ﬁrojeét is tﬁe
‘Communications Division of the Royal Thai Police
iDepartment  ;Aﬁd::fhis -Dépaftméﬁt:éhg&gés ih control of

1mprovement plannlng,' designing, construction, maintenance




planning, . personnel placement and disturbance problems of f
the police communications facilities throughout the country,
and a maintenance centre called'"Parusakawan Centre" has
been established”to“maintain:the=fac;lltles_and: cQQipment:
5o it is considered that‘the‘adecuate“maintenance system is
already establlshcd 1 7 . . o 1 o
' The prOJect cost to be borne bv the Tha1 Government is
.estlmated at about 1 725 000 BT (about g mlllionn-Yen).
Accordlng to the proposed lmplementat1on Schedule :of: this
project, .:1t w111 take about four months,' after conclusion
of offlclal Exchange of Notes between the both governments,
to conclude the consultant contract _complete- tne” detall
.de81gn, tender documents, and finlsh tne Tender rand it will
”take_ about twelve months to procure and install faczlltles
and ‘equlpnents,:ur_lt‘;swconflrned_that‘the Jremodellng and
'lmplement interior erks _é?'the_PFQJeéta sltes,lwould be
finished by the Tnai_side before set-up worksraredgfg?ted.z
It is expected that, ras;a_result of_completlonrof this
_project,. the citizen rescue_actiuitles Wlll:be'_drastically
impr0ved since radio communications are assured between.any'
comblnatlons of the 191 Centre pollce statlons and patrol
cars belonglng to the Bangkok Metropolltan Pollce Bureau
Moreover,_lnformatlon from the citlaens to the 191 Centre is
SO accurately recelved that more accurate and pertinent
commands w1ll be given to the pollce stations concerned and

.patrol cars, nased on the contents of ‘such 1nformetion - to

C— -



ensure early solution of the each case since patrol cars may

rush:to the scenes of accidents or incidents.

~Vii—
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CHAPTER 1 INTRODUCTTON

Under the direction of the Royal Thai Police
Department, the Bangkok Metropolitan Police Bufean is
engaged in managemen! and operation of a comprehensive
communications system centered around the 191 Centre, which
operates an emergency call system (equivalent to Japan's
110 emergency call system) for the purpose of protecting the
lives and properties of the citizens and ensuring civil
security in the Bangkok Metropolitan Area. In this system,
the 191 Centre receives emergency calls from the citizens
and promptly directs patrol cars to rush to the scenes of

accidents or incidents and handle them properly.

In recent years, a wide wvariety of economic
investments, both commercial and industrial, have been
concentrated 1in the Bangkok Metropolitan Area, 50 a

multitude of local community residents have entered the
area, thereby causing problems of housing shortage,
expansion of slums and unemployment among them. As a
result, there has been a marked increase in the number of
such penal offenses as thievery, robbery, burglary, murder
and narcotic addiction, which are rarely found 1in other
areas of the country.

Despite the current state of these crimes the
communications system which is operated by the Bangkok

Metropolitan Police Bureau shows limited performance due to



the composistlon of the rommunications==circuit- and"the
standards of the equlpment that has become rather obsolete
Since this system has not fully functjoned 1n a systematlc
way, it constltutes an obstacle to the police action iﬁ'
general. ’ |
| Under thcse. circumstances Vthe' Royal.-Thal 'Péiiéé
Department requested the Japanese Government for 1mprovement
of the fa0111t1es | and equlpment to - modernlze the_
communications .system “in Wthh the 191 ‘Centre should be
further reinforced. -- | . | L
The contents of the request nade.hy thé‘fhai'c;véfnméht
are as follows: | N | | o |
0 Improvement of the 191 call system whlch recelves ulQl
emergency calls from the 01t1zens and directs patrol
cars to rush to the scenes of a001dents or 1nc1dents :
0 Improvement of the radlo communlcatlons between the l9l
Centre .and each Bangkok Metropolltan Pollce Div151on,
police statlons, patrol cars and policemen on patrol
Y Improvement of the facs1mlle communlcatlons between the
191 Centre, the Bangkok Metropolitan.Pollce -D1v1sions
and police stations; B
In resnonserto this request; the Jananese- Gorernment
dispatched through JICA a 'preliminarr study team _to
Thailand from 3 to 9 November, ' 1987 to conflrm ‘the .
background and the contents of thc prOJect as’ well ”as: to.'

1nvestigate the present state of the system



.' Baséd.0n'the report of the preliminary study team, the
Japénese” Government-dispafched through JICA a basic design
‘study © team (headed by Mr. MASAAKI KATOH,  DIRECTOR,
COMMUNICATIONS ° TECHNIGAL RESEARCH OFFICE, COMMUNICATIONS
BUREAU, NATIONAL POLTCE AGENCY) to Thailand from Jammary 25
tq~Februéry 13, 1988. : - The team discussed details of . the
conténfs df the fequeét with the Thai side, investigate the
,curfent state of . the comﬁunications systen land proposed
-siteé and collected relevant information, documents and
survey data..

.ThGSe survey and study activities covered the following

areas:

o .. Emergency call traffic in the 191 Centre.
‘o Electrical field intensity at the Baiyoke Tower

received from mobile radio stations stationed in areas

‘surrounding the City of Bangkok.

o Reception state of adjacent ffequency which is assigned
for use.
0 Present state of each site, the 191 Centre, the Main

‘Relay Stétion and the Back-up Relay Station.

'The basic design study team put together the Dbasic
agréements._feached _thfough bilateral consultations in the
form, 6f the minutes of discussions which were signed and
exchanged by the répfesentatives of the Thai.and Jépan side
on Fébfuéry-4, 1988:_ This report has been prepared based on

'the results of the basié design study, including field



sSurvey,- COQSultations"with the-Thai=3side “and ecdllected'
data —and-infbrmationf_ concerning ‘the- project to. modcrnize_
the -cdmmunications System of the Public Emergency Call.
Centre, The members = of the study team, -~ itinerary of-sthe:
fieid Survey; Thai 1nstitut30ns and personnel visited and

the: minutcs of discussions are shown in the annex at the end

of this report.









CHAPTER 2 BACKGROUND OF THE PROJECT

2-1 Social situations and trends of crimes in the Kingdom of
Thailand
(1) Social situations

About 69% of the total working population in the
Kingdom of Thailand engage in agriculture, forestry, and
fisheries (according to the labor force survey in 1983).
Although the agriculture, forestry, and fisheries account
for 17% of the gross domestic product (according to the
survey 1in 1985), this ratio shows a decreasing tendency in
the past years. The increase in population of primary énd
secondary iundustries, means, in other words, an increase in
urban population.

On the other hand, Bangkok which has been extremely
urbanlized has a population of 5.36 million, equivalent to
more than ten percent of the total population. Most of the
citizens 1ive a 1ife with new cultural values under the
influences of foreign cultures in an environment in which
the pattern of life is subjected to rapid modification.

(2) Trends of crimes

Since a large variety of economic investments including
those in commerce and industry have been concentrated in the
Bangkok Metropolitan Area, a multitude of local inhabjitants
have entered this area in search of job opportunities,
causing the population in this area to show a rapid

increase. As a result, there have occurred problems of



hoasing_.shortage,. expaﬁsion'ofﬂ'sldms;' andqsunemPIOyment.
which has 1in turn resulted in mofe freoueﬁt occurfence of
Denal'offenees. o I | - . .

| According to the data of the International. Crlme.
Statistics (studied by ICPO) the number of ‘crimes that
eCCurfed_'ln the “hole Thailand was 173 808 (not 1ncluding
minor oaes); The number of crlmes occurrlng in the Bangkok'
Metxopolltan VArea has stopped 1ncrea31ng,_ but the rate "Bf
a:rest is' decreased by 3 6% as compared w1th the prevxoos
'-yearl.' The types of crlmes are thievery, robbery, homlclde
arsonl. violence, burglary, and narcotlcs There are man&
types of crlmes which are characterlstlc of this area : het
found elsewhere in Thailand and there has been a tendency
that the crimes become more helnous and are commltted 'ih
many dlstricts | As: a matter of _1nf0rmatlon, Tﬁhe;:crime
occurrence ratior per 100 000 populatlon was %85 nln the
Bangkok Metropolitan Area whlle it was about 370 in other
dlstplcts in 19851 the former being more than two tlmes the
latter. |

" One of the characferisfice:ls'thaf-thé:rafio.of':Deaal
offenses occurrlng in; the Bangkok Metropolitan {Aaea‘ isf

traditlonally increased"“in a year with. peof .crops.



22 Qrganization of‘ﬁhe'Royal Thai Police Department
(1)_'Admihistrative“fagency-sand Operations agency for the
-projectff' |
:dutliﬁe'ofithe:RoyalaThai-pblice'Départment-is.as follows, -
Thé Rdyal Thai Police Department is one of 13 departments of
the. = Ministry  of - the-:lntefior' and responsible  for
protecting ‘the 1lives and properties of the citizeﬁs and
ensuring civil security  and servide'toithe'public.
'-The'fdépartmént is. alnational-pbliCe agency and has
“about 150 thoﬁsand members:under the:DirectoriGéneral. ‘The

admfnistrative=33ervice. of the'department;consists of the

Police ‘Education. ‘Bureau, . the Office of. the Inspector
General, the Office of the Surgeon General, : the -Police
_Commuhication$'LDivision.“and - 13 ~other divisions. . The

opérationiEService of‘the'departmehtfconsists‘of the'Central
InvesﬁigatiOn3Bureau, -thé:Métﬁobolitan'Police Bureau, -fpur'
Prb?incialrﬁpolicé-'Bureaué;-and the Border ?atrol -Police
Géherai*Headguafters. .

. The - Communicdations Divisionwof the Ro&al - Thal Policé
Department. ‘the administrative agency for: the :project,
consists of four sub-divisions and‘-a maintenance centre. .

~ The division has aboﬁt 730 members including about 210
.engineers  and . technicians (1987)  and assumesi all
responsibilities for the police communications: facilities
all oﬁef'the Cdﬁntry, with arrangement'planningf designing,

conStruCtion,_ maintenance planning, disposition of the



necessary personnel;:mainténancé services ande6-0n;“

Ctn particular, - the Communication EDiviéibn-'hQS_fa
maintenance centre named "parusakawan Maintenance ' Centfe%r
which maintains the communications facilities of ‘the Bangkok:
Metropolitan:-Police BUreéu. . | .

The. Metropolitan Police  Bureau whlch is made up ‘of
about 13,500 members (1987) of “the police force: is 1n charge'
of ,maintaining public peace in the metropolltan 'area aof.
Bahgkok “The area consists of Bangkok and Thonburi .a city
on ‘the other slde of Bangkok

The area is divided into 3 Divisions. (Northern Bangkok
Southern - Bangkok, and Thonburi). :.And-thererareiBS police
stations in the area. |

The Metropolitan“ Police_'Bureau_wis: made fupﬁ ofhi"s
Divisions: - The_ Genelal Stuff Div1sion, the "Metrdﬁolitan~
?atrol Speciél: Operations Division.' Trafflc folice
Division, énd the Northérn-Bangkok, :Southern"Bangkok..and
Thonburi Mefropolitah Po1ice Divisions. 'The,lsl.céﬁfrérris
part of the Metropolitan'Patrol Sﬁecial.operatiéns ﬁivision,.
The. -Metropolitan _Police: Bureau haS'SGO,pétrola cafs;r(ZBT
patrol ¢ars are directly cohtroled.by the 191sCentre@5  and.
2109 sets of hand-held radios. .

The-_organization.of the Royal Thai Police-.is as  shown

in Table 2-1.



Table

Ministry:

of the

Inter if_éz"

2-1- Organization . Chart. of Royal Thai  Police

Police Education

Department
Administ-
~-rative
Service
Royal‘
““Thai- -~
-— Police —
‘Depart=-ogy
‘ment -
Opera-
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2-3 .Present’status'aﬂd_problems'of'theflgljgentre?x—

Communications System in the Béngk0k _-Métropolitan

Police Bhfeau N |
(1) NO. 191'Emergéncy call SYSFéml

(Present status)

When a criminai caSe}bccgf$fand a_gitiZen_é(informer)
gives an emergency céll_to the 191_Centre; a policeman at
the reception desk maﬁuéllyﬁréCOfds the coptents~ of the
information in a recéﬁtiph fbfmiwhile. liéﬁening té it
through_ a telephone unit, 'andrghe hands it ‘over to a
policeman ‘at  the '_rédio.‘batrbl _dispatbhing_ .EOHSOIG
to notify him of the occurrence of the-caée.

The policeman at the radio patrol dispaichiﬁéié&bnsole‘
then transmits the information to the cOmﬁan&éf%iéf iﬁéi.
Metropolitan' Police_Diviéionfiﬁ §harge'of thﬁ sceﬁéﬁéf‘ the
case. Then, the doﬁméﬁder 6;d§rs .a pélize'Station- and
patrol cars _iﬂ -charge .of ther'scene toz deal with ' it
appropriately; - o : |
(Problems)

7 Sincé_ g_-é011Cemaﬁ= af théf emeréency call receiving
console manually récords the]éontehts_ of informatibn while
.listening - to Gthem: there is muéh time loss. . There are
_Proble?§  lefﬁ-‘uﬁsolved.as to speediness and. certainty of
communidatibﬁé. | | | |
*-Af'cdmmahd to patrol cars whi?h ié:given in a two;steD 

‘manner (the 191 Centre -> the Metropolitan Police Division ->

-~ 10 —



patrol céﬁs)-takesﬂmuch time.
_"5=Th195.m§ans;that3fthere,is'much time loss in treatment
Of'fhefinférmation until é;comménd is actuélly-given, which
in jturn;.resﬁitsﬂ in. - a loss in_fééponsegftimE-.{This term
-Siggifieé_ptheuntimeﬁftom-tha_neception of emergency rescue
infbrmation-;to'thé time_a:pafrol;car-arfives_at-thg_;scene.
The Same;shall-épply héreaftef)t This has been an_obstaéle
 in:;afresting}_a criminalaahd.solving,the case;a£~ an :early
stage. p@.The ﬁcbmmandy},&nd=_ dispatchingi"system_, needs
improvement.- Buﬁ«in'changihg the_systém;u due' conslideration
musteibe gi?eng_tb:the;ﬁadioccommunications_systemjwhich- is
setrqufhinlthe'foilowing séétion,
(2) Radio-communicapiongéfstemﬁ,
(Present status) .  ;;'

_-The fﬁadio:cqmmunications System,in which  patfpl cars
play a . main.role is composed-of,a;gircuitﬁ using one~wave
simplex method (awpréss¥to—taik.communication—using a single
fréquency used-for;radio communICations).

7.;Radio. sets wused in the 191 Centre, the Metropolitan
Police Division, : police stations, .and patrol cars allow a
set-to-set . talking alone. So, ‘the .- condition of
communicationéz'betweén thém.is affectéd-by_the geography.
The service area -(in which_communicatioﬁs;can be effected)
_fromﬂtheilél Ceﬁtfé.xo,patrOl-caFS'is-restricted to an area

with a' radius of 20 km or less.



(Problems)

- While crimes tend to be committed 1n a wider area in a
more heinous manner,. with more: specds,- criminal cases are
not treated ~with full maneuverability' which - ShOUld be
guaranteed by pat101 ‘cars equipped with radio set 's_ that.
they - may rush to any sdenes with sufflcient speedinees in
accordance ‘with the-commands~from the Centre .Moreover;
there are -1ots"cf”cbstac1es=in* carrying out .syStematic_
-operatlons “to reeiizeHESeistaﬁce and=11&180n-:among patrol
cars, as they do not have enough: service area

Should ‘s case - oceur out51de the service ‘area,: no-dlrect
communications' are available 'betweenﬁthe;lglr'Centne_"énd
patrol carsfecproaching ‘scene. TheyVHaﬁe?toﬁrely‘ﬁpbht~the
orally repeated meésages of . some poiiee_ Stétibﬁf”7;36r
the fangei'of actjons to- be taken by “the paﬁfol'.GEfsiLis-
restricted to:1/3 of" Bangkok City

"In ‘daily patrolling, - as -they are 1usihg‘:”ﬂireet
com@unication system,f’r&dio'Waﬁes'afe~afTGCtediby bﬁildings
and geogrephical features Wend-no~.communicatioﬁé“*dén' be
effected between patrol.care in most}pertsiJOf_thef Bengkok
‘MetrOQOIitan'Afeaﬁ, o |
(3) Facsimile system
(Present status)

Curf@ﬂtly.HO"fecSimileusystem*is‘1neuse;:f:‘
(Pcoblems)' ' L L

Documents,  drawings and ° 8o ‘on - ‘are . currently

S 19— .



'transported by motorcycle etc._.between the 191 Centre, the
Metropolitan Police Division -and police station. "which 1is
hindering police actlvities

2_4,.Contenthofrthe.request.

o Judging from the present state of - crimes 4in the Bangkok
Metropolitan Area,_dyas- mentioned ;in'A2,1 the present
conditions of the communication system, and . the operatins
conditions ofvthezrescue.activities in response to emergency
calls. the'GoVernment*Of-thedKingdommof.Thailendiformulated
a project to modernize the communications system .inu‘which'
' priority 5i given to reinfcrcing the 191 emergency fcell
system and: - improvementrof radlo' communications. line for
.rpatrol cars,'end;requested the - Japanese -Government for: grant
aidn:cooperation as to “the below mentioned facilities. . and
_equiﬁmentﬁﬁg : _

?The:contentssof*theerecuest are as stated below:

o;- 191 Emergency call system

At"present --the-lSleCentre -operates with 20 telephones and -
a- radio patrol dispatch desk - The: requested system of the
t_l9ls=Centre{;is rtOw be .equipped w1th anj.emergency .call
neceiring console,.‘a supervisory console (these two. items
-are' related with en emergency call reception), a -radio
patrol dispatching console. an emergency operation. conirol
'console- (they ‘are relared with radio patrol dispatch), a.
map dispiay,;;;st‘character display, B a-_police_:activity

:operetion display, (they,arerrelatediwith a _back-up’ system)

13-



and S0 ‘On. The system will proceSs-f-Written information: on

emergency telephOnchalls rapidly aﬁd~accurﬁtély,::andxsend
out radio directions fo_pétrol-cdrs'tO'rﬁéh_tofthe scenes of
accidents or incidents and hgndle~them-prdﬁefly;:ﬁgi@a1
o Radio communiéatiohs'syStemf‘~

aIﬁ_ the éxisting “system;f'_theﬁ _191?'"Cehtre;g;fth6_
Metrdpolitan Police Divisions, pblicé.statibﬁs, and'ﬁétrol
¢ars - are each equipped With Aradio ‘eQuipmentgxfand;:keep
‘communications with each §fhér.,*But;the.communicétioﬁ fahge
is limited. i

In'thejréguééted system; *thé;BaiyOke*TOWer»is.equipped
with - a maih-relay étati0n;'ﬁand.fhe?Police Crimihél Records
Division building will be éqﬂipped*with:a?;ba¢k;ﬁp_grelay
statibn. ~the: 191 - Centre'-and' tthe‘rMetrOPOIitan.fPoLiée
Diviéions -and the police stations each - with .fiiedfnfaﬁio_
equipment, edchf patro1 car with.mobiléLradio;equipmént and
each poliéeman on patrol with*handfheld Fadio‘equipmeﬁt sﬁ
'that the 191 Centre, " the Metfdpolitanl?ﬁlice<Divisions;Ethep
police .stations, paffol Cérs andﬁpolicemen“ons paﬁfol-:can
maintain communications with - .one _andthér -in = the ->whole
metropolitan - area. - The =VH?'béﬁd:will be adopéd'ﬁfbr_Lthe
systém; | | '
o 'Fécsimile systeﬁ

| The-lgl-Centfé, eachiMétrdpoiitanTPbliCeﬁDeparfméht:and=

each-POlice'étatipn arefeﬁuippedfwiﬁhffacsimile eéﬁipﬁent;so

that,~th9_ area's p01ice'9€rvice'may be “improvedﬁﬁthfough_



communlcation of documents,.charts or ‘orders between the 191

Centre and the police station

© The equipment compositlon of “the requested
systems -15 shown 1n Table 2 2
Table 2-2 Contents of the request
- - Contents of the equipment
System. - e ' : .
S e g Equipment Quantity
191 ' 1)-Map display . 11
Fmergericy | - 2) Character - display ' i1 -
call “3) Emergeéncy call receiving console B
system '4) Radio patrol:dispatching console 3
R 5) Supervisory console . 1
68) Emergency operation control console 1
- 7) Fixed radio equipment : 5
- 8). Multichannel logging recorder 1
9) Emergency power supply . 1
- 10) Pollce activity operation dlsplay 1
Radio Main,Relanytation-
communica-.| 1) -Aerjial equipment 1
tion . .2} Relay equipment : 5
system - 3) Control ‘and ‘monitor equlpment i
. : 4) Emergency power supply 1
Back~upARelay Station
1) Aerial equipment 1
- 2) Relay equipment 5
-8) control and monitor equipment 1
4) Emergency power supply 1
Fixed radio equipment 80
Mobile radio equipment 250
Hand-held radio equipment 220
Facsimile | Facsimiles 76 .
S¥ystem S
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CHAPTER 3 CONTENTS OF THE PROJECT

3-1 Objective of the Project

The Bangkok Metropolitan Peolice Bureau utilizes a 191
call system similar to the 110 call system in Japan and a
radio communication system that issues orders to patrol
cars, etc.

The present 191 emergency call system lacks speed and
accuracy In its reception management of calls and at present
radio communications between the 191 Centre and the patrol
cars are unabhle to cover the entire metropolitan area of
Bangkok.

As a result, this communications system hinders police
activities because it does not function adequately.

This project has been introduced to meet the following
objectives.

The operation of the existing 191 Centre 1is to be
improved by establishing a new communications system in the
191 Centre and by maintaining close contact between the
citizens and the police through a 24 hour emergency call
system.

The objective of this project is to modernize the 191
Centre and to assure maximum protection of the 1lives and
property of <citizens through system Iimprovements and the
introduction of new equipment to the following three

communications systems.

*]7_,,



o) " 191 Call System-

0 Radio Communication System

o) Tacsimile System

The Thai police have stated that they w111 use :this_
system to handle receipt of 191 calls exclusively 'and _will
not use 1t for riot controi operations ‘ This was confirmed
in the minutes of discussion dated on - February 4 1988 :

The radlo 'communications system in this project uses
the VHF band and the radio communications system for riot
control operations uses the UHF band As a result there is
nor 1nterchangeab111ty between the two: systems and thus rloti
control by using _this system”_is' not. even technicallyf
.fea51ble o 2 : o |

3 2 Rev1ew of the Request
(1) Review of the Request

To review the appropriateness of the request The.ﬁasicr
Des;gn Studied Team studled the f0110w1ng matters which are
essential for the project s . operation and management o
1)A The system and 1ts components | | -

Ther ex1st1ng 181 Centre is considered £6° hayerﬂthe-
follow1ng problems | o

(a) The 191 calls from the publlc are received thxough

ordinary telephone lines ' a method which is not-_
efficient in term of staff axrangement and prompt;
“handling of cmergency calls s - o

(b) The 191 calls are reported viauhandWritten-slips“toa

“18_—‘.



the .radio patrol dispatchers who accordingly give

directlons to the patrol cars. This impedes rapid
Cand :accurate _ fqrwarding of - information.
o The 181 Centre and patrel cars can communicate by

'fadio—telephdne in'a very limited area within a radius
of about 20 kilometers from the 191 Centre.
Cbhseduently; thé capability of-mobiiization of patrol
" cars is confined within a limited area. |
o It is diffiéuit for the 191 Centre to transmit detailed

_ihformation fully,  chause the 191 Centre has no means

of_bfompt writﬁéﬁ ¢ommunicatibns Withzthe Metropolitan

POlicé Divisibns'and poliée stations.

In 6rder to resolve these-problems; it is necessary to
replace the existing 191 emérgeﬁcy call system with a vreal
time managemént system which makes use of up-to-date
electronic 1nfofmatibn_commﬁnicatiohs technology. Also, it
713  necessary to eniargé aﬁd to improve the service area of
the radio communications system.

In addition to these, prompt written communications
betweén the 1Qi Centre and the Metropolitan Police Divisions
and 'pblice ‘stations is very important in consideration of.
.thé'complicated sociai clrcumstances.,

"The gxisting émérgenéy call receiving process at the
191 Centre _and_fhe_new_syétem to be realized through this
PrOJecﬁ_fare lsﬁOWH. in' Fig. 341, and the radio patrol

dispatéhing process in the 191 Centre is shown in Fig. 3-2.
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The Systelﬁ at ter the completion
of this pl‘o_ject

The case management exémplé_ :

in- the Thonburi Metropolitan

Divison ' _ (Normal case )

191 Centre
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PC of PS

PS--;_--- Police Station
PC it P'artro_l' Car

f ! Frequency

FC of 191 Cenire

IHE RADIO PATROL DISPATCHING PROCESS IN 191 CENTRE  Fig. 3—2
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;ThegpQSQiﬁlof:the study 6nfthe adequate number of each
,tyéégéf;aéuipémhtrare as follgﬁsg _ |
o Emérgéné&lcélliteceivfi_SeVgn._consoles fére- needed. ﬁo

| inQ_cbnSéle::?:gli.'; , Qeéiawith émergehéy call traffic
o | liandg;;with the . -expected. .call
-fttaffié"inrthe futufe:;-
Q1:RadiQipatrél_diSbatCh“{jThréQ 'consoles are:'heeded for
-_fing.cbﬁsblézx,:; : 'f operation_ of a five radio system'
. w(one fcons0le=includesftwo; rad10
_ systemé)‘
fo'SupefviSéry4¢Onsore:_, EOne‘_iiconsoie: is  needed fo
| - supervise .the other. emergénCy
= éalL rec¢iY1ng:consQ1e;,;
o;uEmenéenéx;OpeﬁationT,,. One  ;¢onso1ef=,is - ‘needed 'to
Lcontrol comsole: . supervise and direct the other
=a;.radio ﬁatnql:dispatching.console;
o Fixedrradiogequipmeht: The site'of insta11at16nfare, the
. . | 73:191;Centre,_Metfopolitan EPoiice
: Divisioné._ policé-stations. and
-others. |
.'j.;éiérféf.iglaCenfféj}
( 1 for each M P D ) .

| | (1 for each P.S.)
 5Ffﬁ;gii; ;fr§ﬁ;6J';ﬁsip;' i12 _sets',aré installed in the
 :meﬁt_ 1.:?‘?ffk?ff '  Tpatrol _ céré  under. the' direct

'ffcontrol of the‘191'Céﬁtre.'
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138 . sets Jof © equipment’ ~are
installed in ‘the- pat101 Cars of
the-pOlice-stations;

'(2 for each P 5.)

o Hand-held radio = 220 sets of hand-held radio
equipment: - - R -edﬁipment are instelled](82: fer
© the 191 Gehtrei“eand;Z"foféﬁéaéh.
PiS.) E
o "Faecsimile: = " “ 176jfeéSimi1es are insteiled.
-*(3'Séts f@r 181 Centre)
( 1 for éadhrﬂ;p?nv)«~‘
“('1-for each P. S.)
2) Operatlon method .of the system

As' ‘the operation method' " has. an‘ influence ‘upon’*'the

function : ‘of the’ equlpment ~ the syetem,-specificablon,

- and »standardsr should be-matched-;With Ithe. Opefation

method:'

"The Roydl Thai Police Department is Studying'tWO steps

to. shorten'fthe fesponSe'”time 'te'emergency calls.

0 Shortenlng the _managing time in the 191 'Ceefre
from - recelving a 191: emefgency ¢call to radio
dispatchlng 7 _ | |

0 Shortening the timekinterval from radio_ diege?eyihg."

to arrlval of the scene of the emergency

The 1nvest1gat10n' of the content of the request and

_og.



-;fmeaSUEeé*itoﬁ?be~taken in response ‘to it: came to the

3)

Gonclusion ‘that achieve the first step a direct display

systém:uSIngfelectrOnic equipment to connect . emergency

-yéali {rééei#ihggiconsélescand,radib.patrol= dispatching

-cOhéﬁiéS shbu1dfbe'Used;u.for~thé~secoﬁd\étepf a-police

-activityr6beratibﬁfdisplay aﬁd=é:map dispLay-processing
unitgshouid beyin%ﬁoduCed;-ﬂ-“'

The;jdépébiLitﬁvfoﬁ wthe?ROyaliThai' Policéf?Deparfment
éOHQefniﬁg dﬁeratibnuﬁand:managéméntroff'thiS'fsystem.

-fThe;JCOﬁmﬁnidatibnsRrDivision-dfqﬁthe»-Royal Thai

1-Pbriéeziﬂepértment;e Which_is,the‘adminisﬁraﬁivé.agency
gof:thisféystém;%fhas lOﬁengineévs,ﬂEZOOEteéhnicians and
f1520ﬁpoltééménéﬁw$hé;techﬁicél:1eve1 of its personnel is
| Suff iciféntlY-‘;:':?’h'i?.g‘)h L CEL L '

fThew»CommunicationsﬁjDivisfon}.iéuresponsible.“for_ the

Planning;fafdeslgh;ﬁrconstrUCtionfrandd:maintenanée of

police'communibations'faCilitiés'in Thailand. It has so

_;far:f"introduéed':k-andf:.maintained*Jfésuch - police

commﬁﬁiéations eqﬁipment as mobile radio telephones and

?sateliite'wcommunicatiORJSystems;

"{Thé EDLVisioﬁmufs“judgédftorbe”able“to cope: with the

:ﬁrojected1m6dernization“6f'%he-Communfcations*System'at
?-thé.Eﬁergency;Call-Centte*of:thel“Bangkdk- Metropolitan
: PQlicé Bﬁreaﬁ;'&g~,;~$ g

. :The : new .system, = however, '-includes wire telephone

‘75_thipmentf:andqradio'telephonerequipment;-iwhich Royval

,_:-gz - '



(2).

1)

Thai -Police Department has no- experience 1n handling

It s therefore desired;that,. upon completion of the

project and start ot operation;e adequate;mtechnical

guldance be given’ for the proper- management._ éperation

~and maintenance of the system. ~'
- The financialrfunction~

- The Royal "Thal Police+§Department¢Lbelongs;ﬁto ‘the

Ministry of - Interior'andaits_nersonnelr;ennenses- are'
defrayedrfrOm.the;national-budget;aer |

Thei Gommunications?Division,z*whiCh*~directl& 'manages
olic communications facilities, has been allotted an

appropriation in . the national budget for the buying and

‘maintaining'of-theﬁequipmentfandwfacilities;'aTherefore

the operation'“and- maintenance-ﬁbudget”*fongvthe1 new

system will be ensured by the government - 'Hencé there

 are ~no- financial concerns regarding maintenance }df

‘this system.

Studyfof:the.Requested:Eqnibment:1,

Map display eQuipment*'

This equipment selects 'the.mapVOfethe pscéne‘rof' an
emergency 'and}its v1c1nity and shows it on a display
stand ‘on . the: concerned console This- equipment is
indispensable'ffor ‘map: information management to lead

patrol cars’to-the scene of the emergency quickly

As a result of the invostigation,lthe map display is to'

“he replaced with a: map display processing unit that
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2)

';;selects the necessary maps . beforehand ‘according to the _
'push button_.operation of consoles_by using the  unit-
,ewhich;containsfthejmap;infdrmatioﬁ:%
'Théimeﬁ”displayﬁisito*beeincluded;inrthe.emergency call

'1%redeiving%consoleis radic.partrolrdispatChing “console,

'f’seperﬁiscrYf‘conSOIec and emefgencyfTOEeretiOn ~control

"3coﬁsbie

“?_The maps to be used for the map display processing unit

to ‘he: prepared ‘by the Thai police sjde i -The map

re%_tov*be_pnesented in'the-fmaximum scale?»of: 174000

'witﬁéﬁe7iéﬂéets=-

Character display
'sA character display is needed in‘order. to receive ‘the
'191’?Ca118“and.recerd—the?contents of radio dispatching

- of patlol cars fuseing?ia digitlzer or a push buttons

and to display the: contents 1mmediately on:-the :console'

'concerned. :After further study;, it ‘was decided that
'thevcharscter'display;iSZto-be 'changed'to-a charecter
”&isplaf' proce9siﬁgrﬁnit - because this”equipment>'must
Cdeal with and distribute the contents recorded in: all
‘-fth character displays and ' must:be able 10 d1sp1ay the
ucontent on each dlsplay “The ‘wdisplay-ls',included “in-
'[ithe emergency call’ receiving console,.'the“radioapatrol
f*ﬂdispetchingf_;consble.the- isupervisorY-ﬂreonsoler='and
”frémérgeﬂeyi’epefetieﬁ*}contrclﬁiccnseieﬂ~ . Therefore a

'1'qcheracter'disﬁlay»prcceSSihg'unit'is‘included*fbr: gach



3)

console, -

'Emengency_call-receivingfconsoleq;,-T

For rapid and accurate transmission of -information

about . the“emergency;.from’receiviﬁg_theaemengency;_call

S to .radionispatch;-~an[1npﬁt~syé€emauéing;ia];digitizer

r(equipment;-with-Whichghandwrittenf;eﬁteps;and;diagrams

are 1mmédiateiy converted into electr0n10=signalsﬁ_and

then - transmitted 1th<the¢.charactgra,displqygwatw thé

suitable ! place) for.puéh'buttons«is¢yeto,begintroduCed.

. This console-is .indispensable fOrﬁdiquﬁching; officers

with a shorter response:time. Also; this. console has
map display and a character display. .. .- -

The ' -result -is-’ that reCéivingﬁconsolesc,arey:needed,

'.baSed'ﬁponatheipresentqnumber of;lQl.Calls:rEceived' at
‘the 191 Centre, -and. taking into conmsideration. the .

- expected number of 191 calls»in'the'futﬁrea S

Radio Patrol Dispatching_COnSolesf,;wﬁ

Radio patrol'dispétching.consqlésrare(néedeﬁgin,;brdéf

to;qgive;-_rapidr“and accurate_ brders-¢by; effgétive;y

monitoringfthe;.emefgen¢y'call receivihg ﬂcoﬁsolgyarmaﬁ

diSPlaYUfénd.characterwﬁisplayg;_{Tﬁi$wtype,of :cpnsble'

has a map display-and character:display. .

. . Sufficlent . equipment f'isr?neédéﬁrvfORQgifiiev-ﬁradid

communicatiOBVSystems}because théleiare{ﬁiyéanewsgradio_

- communications systems operated:by. _',the,;:lﬂl_ G.en_‘tpe,..., “The

systems .are :Opﬂfaﬁed%ﬁféIFthe;pa@rol;cars:ﬁundenjFthe'

g



Hfﬁect conffollof«the*lQlDCentreg for the patrol cars

=of Northern Bangkok Metropolitan Division. the

Southern Bangkok Metropolitan Division, . the - Thonburi

'-,,Metropol;tang Divisien_endnfor:the:cOmmon channel radio

)

system

QrEach dispateher: gives. . orders. by’ ueingy each . radio .
_eommunteetions;system}',,Five radio patrol . dispatching

-;consoleStvare'needed»for—the_fiveﬁradio;icommunications

systems.

uSuperV1sory console

S One Superv1sory coneole is . needed in:order to eontrol
_the;'operatlonaeof;;all'the;:emergency call.. reeeiving
'coneoleS;;;The?coneole istnecessery.for_a supervisor to

receive emergency calls and to manage matters:when a

serious ceee occurs,

_Thle‘zconsole is aleo a back ~up: in., case: all emergency,
rceliureeeiving'eonsoles;are,ocgupled.;
‘This_ eqnipmentﬁ_hasj,a*mep»;display[_andf a character
'displeﬁe | | | | |
- Emergency operation control console
:=One emergency operation control console is necessary in
f¢-order“ To manage the operation of all the radio patrol
”dispatching consoles and for a supervisor:.to .1ink
preper plural rddlo communications systems and. to L use
: ’*ﬂ;bexfol,cars_systematicelly_when a serlous_case occurs.

'Tnis._console"is' necessary for the managing officer



himself« to use thé.radioi_communicationSu,syétem_ to
manage serioﬂSfcaSésf o TﬁiéwtypegoffcoﬁSOIe*has”a map
‘display and a character.diSpl&yﬂf',-,“,” . |
T)-:_Fixed:radibreqﬁipment} rmdﬁiie rédi@Q EQuipment;' reiéy'
equipment and~hand}held_radib eqﬁ1pmént_5' |
A radio relay station ié;set'“up'_atfthé=BaiYokéixToWer
{130  meters ?above-grouﬁd), avmﬁitiétofyyfbuiling'_in
‘Bangkok cityi?'to"make‘up*;the’ﬁfadio**Commﬂniéatiéns
systen between thé 191 Céntre?and” p01ice”statiOﬁs'and:'
between patrdl'éarS} :Alsb;'to;ﬁéékgﬁpithe'Méiﬁyhkeléy
station, a*~BaekiupvfRelay+3tatiqhu1SQSet-*up om. the
buitding of the -Royal "Thai Police Department:
Necessary fQuaﬁtitieé'offthe typesrof'EQuipmentfafe'-as

follows: -

Fixed radio | Bangkok Metrdpoliﬁaﬁ

cquipment® | Police Bureai  .:=5}.=, SRR £ R
| 1N0rthernianﬂ Southern BangkoK;
Thonburi' Metr0politanf'-Police
Divisions B -_,r A 3
Patumwan- * -  '= L e ot e
—ParpéakaWah'MaintenahCE'Gentfé3 CQe

Po_lié.e StatiOﬁs oL aol i g9(Total 85)

Mobile Tradio | Bangkok Metropolitan '
equipment * | Police Bureau' - i 113
- Police Stations  + .7 188(Total 250)

(2/ B8y
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i

Relay" | Maln Relay Station 10

'é@ﬂibﬁéﬁfiffr'fngbk?upﬂReiey’Stetion . ‘5{Total 15)

Hand:held - | Bangkok Metropolitan

radio. "'.'f ".P01ice Bureeu i L g2
equipmént | 'Poliee Stations '~ . 138(Total 220)

(8) Multi channel logging recorder

A Multi channel 1ogging recorder 1s necessary ‘to record
rhef_eontents of emergency ‘calls and radio-patrol dispatches
24 hoﬁrS'e*dafgandFto collect and'ﬁse'anj**iﬁformatioﬁV for
aealing with and studying the case later.

($) GEmefééﬁé§5P6Wer”sﬁbp1y!--' .

.Ae emergency power supply is needed in order to supply
elecﬁrie " power’ “during power failures and to  prevent
iﬂterrﬁﬁfioﬁ.56fEemer§eﬂdyicalls“and“”radio’zcommunieetionei
Considering": the” importance ‘of the system ‘and soE ‘on, it
should:be-eet*ﬁﬁ ~at the 191 Centre, the Main Relay Statlon,'
and Back -Up Relay Station .

{10) Control and Monitoring Equipment

COntrol and monitoring equipment is needed in order to
reﬁote monitor 'how the repeaterrie runs_and the intruder,
fire etc .'ée:fﬁeee Statioﬁe are“dpérated"aﬁtédaticai1y. It
is also needed in oxder to remote _control the switching
'between normel and stand by repeaters, and the sensitivity

(Squeleh) of the receiver
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Each Relay' Station has the equipment té "mbnitdr* fhé1ﬁ -
Statlon, and the 191 Centre and’ the Parusakawan Maintenance
Centre -haVe the remote_gogtrql‘and ;monitoring -equ¥pm¢9tj__
{(11) Hand-held Radio Eqﬁibmént- B | |
Hand-held radio 'équibment' cafriéd by ;POliégmGQ;;ié

needed in order to communicate with  the. 191 Céntfél”,pdliée _
stations and 50 on durlng their patrols |
(12) . Facsimile..' B

- The | facsimile wilil be used to glve orders and transmit
1nformat10n by papers and. dlagrams,J et.ym,bepwegn?tngﬂ 191
Centre, fhe Metropolitan Pollce DiVigioﬁg;'gand Eﬁqlice
stations, to imprOVE the efficiengy;of'thg;écfivipiqskqf the
police‘. | | i

The facsimiles are: to be newly 1ntroduced .as a part éf
fhe\ modernlzation of the Publlc Emergency Call Centre,r¥épq

they will be distg;buted,aS'f9119W?;rimﬁ o

Facsimile - |Bangkok Metropolitan Police Bureau . 3 . .
Northern, Sbuthefﬂ'Bangkok;:Thgnbgri7,_Iﬂf
MetroﬁolitaaniviSién_i_, .8

Police Statfon .. . ... . 69

The results of the above mentioned study are shown .in

the table 3-1.
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Table 3 l ‘; R : S
Reque§ted_Equipment and Lhe Results of thc Study

r““"”fﬁ'f fRequested equipment- ¢ Results of Study

System - L R R SR e
| ';Equipment IO Qty. Fquipment'h_n_ o "Qty.

T | 1. Map display BB seﬁ@ 1. Map display 1 set

191 Emerr;,]wu;w;-.;;', e - | . processing unit

| goncy | 2. Charaster | 11 | 6. Character L
call -’:féi?giayj;' ;'. o .disﬁlay |
SySteﬁ:-_iﬁ.'E@gsg§g§y_ jcail 6 | '2. Emergency call 7
b reqeiiéng;' S :..f._ reqei?ing

u_c0n361e'_ L : - console

'4:;Rad10 patrol N - 3-5Rﬁdi°1_93tr01f - 8
.-}dispatching 0 | - dispatcning
~comsole | | comsole

|5 swervisory | 1 |4 swervisory - | 1

) C°“S°1e - R console |

6.:Em¢ﬁg§qu; ope;f 1 b 5..E@eﬁgeﬁg¥= Opér— i

atlng control | o at__in'g_; c_ontfol "
console || console

7. Eixeg;padio F_ 5 - 7; Fixed radio 10

equipment | cauipment

.:8. Mﬂlﬁ;chgnpelrli 1 | s. Mult;chanhél - 1

| flqﬁgihg;réggrdér . ol logging recorder

8._Emerggncy ;poWér ,n;; | 9. Emergency . power| 1

Lo.suwpply @ ~ supply
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10. Police ~activity
operation N

“display

10. Police activity
. 6peration

1

Radio

communi-

cations

| system

Main Relay33£§tibn

1. Aefiéi_eéﬁipmegt

2. Relay éqﬁipﬁent

3. Control and
moni toring
éﬁuipment

4. Eﬁefgéncy poWer
supply |

Back-up :ﬁeiéy

Station ' }

1. Aerial equipment

2. Réléy'eﬁﬁipmént

3. Control and
monitoring
edﬁipmént

4, Emefﬁehc? poﬁer
ety

Fixed'fadio"

edﬁipmént 

Mobile radio

equipmént

:Handnhéld radio

equipment

'l set

1 set

80
séts

250

sets

220

‘sets

Main Relay Station

1. Aerial equipment|

'2,'Relay*QQﬁipméﬁtx";

5. Gombiol and
:mohifafihé o
eéﬁipméhf"

4._Eméféehcy 'pdﬁef

Ceupply

Baéﬁ?ﬁp"Reléy-

station

1. Aerial’ equipment

2. Relay edqulpiient

3. Control and

_mbﬁiiérihg '

" equipment

4. Emergency power

"‘sﬁpp]_'y o

Fixed radio

“equipment
iihiie s
“equipment

-Hand-heia fédio
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