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- MRTA 2005 : Design Standard Manual, Section No. 2 - Civil Engineering
- AASHTO 2017 :  AASHTO LRFD Bridge Design Specifications, 8th Edition

- AASHTO 2002 :  Standard Specifications for Higshway Bridges, 17th Edition
- AASHTO 2003 :  Guide Specifications for Design and Construction of

Segmental Concrete Bridges, 2nd Edition, with 2003

Interim Revisions

- ASBI 2005 : Construction Practices Handbook for Segmental Concrete
Bridges

- PCl 2004 : PCl Design Handbook: Precast and Prestressed Concrete,
6th Edition

- ACI 358.1R-92 :  Analysis and Design of Reinforced and Prestressed-

concrete Guideway Structures

- ACI 343.1R-12 :  Guide for the Analysis and Design of Reinforced and

Prestressed Concrete Guideway Structures

- BS 5400 : British Standard
- PrEN 1337 : European Standards, Structural Bearings.
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| L uwujne STEEL SMEET tmnmi
Roof Plan

5Ufl 5.3-6 uuulaseaina Washing Plant
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Platform Plan

gﬂﬁ 5.3-7 wuulaseaing Storage & Waste Collection
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wenanil meluiuilsaenuiazguddonUsazdesdionaisiiiud laun

¢ g1AslseMIdunsuSIsANasINkANENNUNURTRNUTULATINSY Feauise
seafundnaulaussann 120 Ay

o  pimsdthaumrves s dsinnieuiiuilisesfuyanainsves s, AU jiun
slulasenise Uszanm 20 au wdewusdalvidenansiifnuendineanaineinis
dtinauanmdmiundnaunguidng il Ussananisanudosnislifuiidng
p1msdinnumvIkaremsiinntnay wandluanseil 5.3-1

A15197 5.3-1 NUNFIUNIIUEIV)

vau #wufd (m2)
Augtine U (x20) 120
WadNuIng 20
washuindhe (x2) 24
vingilsyau 40
Wasnin 12
Wagin 40
vasAuLanans 20
Wasliuag 20
Tavsunay 40
Anel waviu'le 80
MILAUTIN (30%) 120
viadA3ng uavvaa'wih 20
556

& A Ho o
NUNDIATINNAWUNITUY

way Wui (m2)
Wunviaswn (x20) 900
Aundrunatg (30%) 270
1170
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5.3.3

UITTUUUIENAUIAS

LWIANNITEBNULNUITEUUUTENEUDIANT dMTUDIANSANGAIUANMSLALSY B1sAudde
1 wazenesaue faedlulasans Uszneude svuuuseun ssuuthiominge ssuulih
uavaing seuuliiindeans ssuuieusouayssuudumas sTUUUSUDINALaLsEUIBIN A
fiwaziBualavasy fodl

5.3.3.1 szuviUseun

(% 1%
(v

sruudUseUn vaneds dlddmsuaulae uslaa lueiais laud dald dmsuriesin
o981 o9As7 TIuveasiu 1A WRuveurseuias saueuld wazdus)

1%
o

szuvdszlvesennsnelulasinisaziuiiaineransguin (Pump house) iguanndgaul

oy

VUGN (Water tank) lnsusssiuniguiteggudaeiiutuiieg a1elueiais doedusedui
Wgenasonisida

o wmsprunlylunisesntuuszuuusEl

- N vUReJAMIUANBIANT W.A. 2522

- oEm. L Aengsuan uwiIUsEImnA e

- PWA ;. Msuszndlugiinag

- TS L WRITIUNARAUYIRRENTIY

- ANPC D UIATFIUTEUUAUIAUIALAITIRANIFBLIT N

- ANS| A0 UULINTFIULYIRANSFLIENN

- ASME . anAAmNsATeINaLiseEn

- ASPE L ANNANIAINTEVINUIARINBILTNN

- ASTM L AUAWIANWINFNERSuazImnALULAE

- AWWA - MsUszlwisRanigesni

- MSS : Manufacturers Standardization Society of the Valve and

Fittings Industry

- ASSE : American Society of Sanitary Engineering
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® LNAUYIN1SBBALUUIEUUEIUTEU

- eudweanhussUluieliiidnedszning 1.2-2.4 wessedwnd edesiunsiie
\deada wavanlaniaiiazin Water Hammer

- vieszuuiuseuingluenaslavieiiiens (Polypropylene Random Copolymer,
PP-R) PN10 WagviaszuuinuszU uenoaslevieviolevdiie (High Density
Polyethylene, HDPE) PE80 PN10

- nseenwuuszuulsslnagldinaeinasinnsgulunsiansanduinnnugenis
TguUszUn famnsned 5.3-2

AN519% 5.3-2 inauailunisesnwuussuuysen

Useinnva9e1a1s neuaiind

AU TEIINT

yipawnfiduuneiiosnin 35 ng.. AnEne1fy 3 ausiavios

yipaWniiduuneannn1 35 ng.. AnEna1fy 5 ausiavios
Usunaninlds

Fiwnende 200  Ans/Au/iu

'gmsdinaeu 380  @m3/1u/100 ATl

“1Ansantineu 50 dns/Au/iu

19398173 50 dns/Au/iu

Wiossy 10 B0/ Su

A7 1) WUINNITIAYISIEIUNITIATIZARANTENUFWIAEBUIATINITUIBAINITAIUBIATT NTINFTINAU
wazUIN1sYNYY IngdtnuuleuIsuAMIUNINEINTEITUYIRLAL AL RSB
2) mseenuuuszULYienslue1ms lnsamnaimnssuanuwisUsemelne Tuwssususigudug

® LUIAANITRDNWUU
1) LLmﬁmmiaamwmzwﬁmazmmaiummﬂawamLLas@uésﬁamﬂﬂqq

szuuTetuszUvesemsnelueiaslamenuasaudtentze a3utnaInms
ﬂizﬂﬁ@iaugﬁmﬁLﬁquwﬁaé’qLﬁuﬁwuuﬁuﬁamé?w%nmmmiu‘%mmaz@uémuqm
siiuse ediseaild 1 Yuuasdnandsiufuihuuiuniglulassnsfedises
14 1 Yuuardrsesihdmiuszuudumas 30 wif ﬁamﬁgw%nmmmiquﬁw (Pump
house) Tngsruuinetinssuldnszaeilussiug 3 Tou dedl

- Tewdt 1 fuidsstanaeuenlassmasnindudidafuinuiu feguiin
91ATUTTuAEAUSAUANMIIAUIA 1Ussndufuinaggnguinedas
m%qquﬁ;wé’quéﬁ“u BP-2 (Booster pump) iodadnuszuludennnns
d1nau 53w, (MRTA Office) 91ANSUTMTUALAUIAIUANNTIAUTD BIATTAN
ANUErInYUILITA Uaylsiems
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- Twwdl 2 dhusstgnauanndaiviivududieeiosguit TP1 (Transfer
pump) mLﬁué’aﬁaqwummwaﬁaﬁaaqmmﬂmaé’flsaqﬁﬁ 2 Flus Farilsk
annsadsidsussfuionnanugaandgsludioasmedniidu 1-2
91AN3d1TRIN TN NUTBIAUIAUANNSIAYSY LazenAsTentinga dmsy
o1Ansvainty 3-4 f&"]L?;JuéfaaLﬁ?‘v'mﬂ?faaquﬁ’jwé’mmﬁ'u BP-3 uay BP-4
(Booster pump) Ltatfinusasulifisswesionisldaugusias

(%

- lwud 3 didsgungnauinelaegnsianniaIesguindaunsasu BP-1 (Booster
pump) lUaenansguddaninganazoiasinves

v

FaushauaglaezunsussuvinUssiniglueinislsentas AuddouU1 Iuandss
5U# 5.3-8

2)  wuAnNsesnwuUsTuvinUszUnelueasannd

sruuinUsznaziuilnanednedvesnsuseduginie lngieusdaiuuing
IS 2 Yydo & o6 va ] v A 5 a Yl v a
Tauhadiaulinduiuiiladau mnduagldnIesguinifiuanuduangludauiiaon
A9 VOIA0IH LU WOUNVOININIU uaE STUUANNIAINAZDIAM19Y LAY
Usznaulumgaunsaindn lawn dunuinldfu wiesguuniiiuausu viedne
sz \Jusiu uansdagui 5.3-9

- dafiud (Water Storage Tank)

(% 1%

sglfidudunvinlanu Tnsuvaduidwmiuldlunisgulan-uslaawazin
dmiusruuduings lneidlsigaziden Al

a a g o o % =S 1 v [}
- Avsunahdsesdmiugulne-uslaa egretey 1 Tu
- QUSINANAIUSUSEUUSULWAY 9819te8 30 W
- IATREUULINAIINAY (Booster Pump)

yhmsguitetissirluguiausilutusiag nelueians Inewrdosguiinia
AuFy Feazlduuu Duplex iin1svieuuuuLuUIwIL / daduii (Parallel
Alternative Operation)ImﬂLﬁ%aﬂquﬁ’lLLﬁazﬁaﬁaﬂﬁﬁﬁﬁﬂgqqmﬁq 100
Wesius uazAiuAun1sineulag Inverter

_ szuuvieseisvi (Cold Water Piping System)

viesneiUszUnnsuvaly 2 ey Tnsasuussnelivetiiuas ssuudn ey
AuEze1RRne SeieTiuendelieniusasiossinsinsunands (Gate
Valve) #158 1amuulnau (Globe Valve) LﬁammazmﬂiumﬁiauﬂﬁqLLaz
nsUfuauiulfmngautunsldauresguiusidmiuviediussuniiang
Turvesuh sdalingla-Ualiwidoiusnanivesinioauazaan
lunsnsivaeuuaz Nyl
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5.3.3.2 STUUSIUSINUEY

sruuTIUTImT LAY Usgnaude viednde tlalasnuasveszunseinia dudeainfansay
fn9q fasiatumelulasins awgnaunudigszuuisatidowuiteniadisaguud
Feszunedsvvusruistnniglulasenis lunsdessszuumunududenisluenaslsaon
wazaudYauU13 msvhmMsTuTsh@sTnusareimshnmstiniissuutiemiides
Tuwiaziiudl iesanermsnielulasamsiiviinaniidelinn Weondt 20 gnuiadiamsee
fu) Fannsfidszuuiimiiderlusasiufivsishlissmdnaneatsld mmstinisqua
LLazﬂﬁq%’ﬂmmiLauizuuﬂﬂﬂ’mﬁwL?mzmmmﬁmﬁmmﬂé’azmnmnﬂdwizwiwm
ideitlvalumszuuthdaiidsuuuaudnarsaiien uonaniiidsanoraislseims
p1msAudtentIz o1AsTiaeninga uazeIAsEhANaTeIRTUILTY AIsilszUUiEn
ihifuuaglusiy L‘ﬁaLL&JﬂlﬁuﬁuLLawfﬂﬁuaaﬂdauiamwLsﬂ'ﬂﬁizuuﬂﬂﬁmﬁ%ﬁa ndsntuila
pdnsthtinisasldesasgssuussuneimadasing

o ymspuntlunseaniuuTEUUTIUTINULEY

- N vUReJAMIUANBIANT W.A. 2522

- En. : Amnssuaauwiilssmelng

- TS D ARSEIURERS TiRaImN Y

- ANPC o AINTIUTTUUEUAUIAUIAEnITaISM

- ANSI D anUuNINTFIULRETERIIENT

- ASME L aneuAemnaieiosnauisenin

- ASPE D ANANIANIAUIAUIALIIBIIEN

- ASTM o ANAWIYIANYINAUANEAEnsuasinalulad

- AWWA c o MsUsEluienIRanigewsn

- MSS . Manufacturers Standardization Society of the Valve and

Fittings Industry

- ASSE : American Society of Sanitary Engineering
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®  LAAYINITOONLUUSEUUSIUTINU LAY
- Ysunanhdevianun andudsunudesas 80 vosUSunainlg

- asAesssuuidmihduiaslududwiuenasisems enansguddening
91A15V98ANNTA UarDIANTANYINANUALRIAYUIUTD

- AUANLDNUBIIDTE U8
- YIavum 100 wu. Tgmnuanades 1:50
- Y9UIA 150 Y. UIBUINAN 150 UL, AITHIANNAIALDEY 1: 100

- Yealadwmiurihanuazeinvie (Floor Cleanout) AITARAIYNIATIviadinng
WaguuUasfiamaiagn 15 wWnsdmivrienss

(%
| o

- visuwdy vielalasn warviassu1gaInId ANelueIAISHATUBNDIANT VIO WOAINS R

=

au (Polypropylene, PP) Class B
® LUIAANITOBNIUU

1) uwwImen1sesniuuszuuTIuTINidenglueinislsaenuazgudteutise

9

(%

sruununndsniglueinslseauasauddeniigeSuindeainveuilalasn
wagvipnaTIuTImd eI nelulasens lneundewaiiazgninly
Urdndassuuiidaundedniogy 9ruiu 4 9a Jaudazyavzwudlisanindeluus
aglau dmsufanssuniudsvuileuledu 1wy Wideinenstsems 91ans
AUdYaNUITE 91A1TNFDATNNTH LADIAITANYINAIUALEIAVUIUTD FTADIHIY
syuumdnuiuuaglugiu (Oil Interceptor) talunludunaziidussnnou 10l
= ¥ ! o v n0’ a L dl

RWYNTIVTIUVIGTEUVUIUAUEY A93UN 5.3-10

2) LUINNNTERNUUUSEUUTIUT I LEsnelueasaanil

szuunusaihdsnigluoiasaniensedu (andvheinimgiuunei) futihide
nnvetlalasnuasvieifeiinusutndenniesiuagonivgunsaiiiaia
az01a(Janitor Room) n1eluaiarsanidl Tagtidmandazgninlutiindsds
Tinidednsagiveatazaniiinniuiwadesduenilafiunmsiitaudias
deruussUetaIsIIny Aaguil 5.3-11 dmuerarsanndldfu (@ondaans)
ihdsanvielalasnuagyiotiisaylviag Sump wazguée Submersible Pump Ty
Haszvuthtainidenu Tnsnendminnisiidaudiaggngudsludissuussuneh
157304 Fagui 5.3-12
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UMDERGROUND WATER TANK
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L

/40—
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MAIN WATER SUPPLY

#21/2°CW-

SOIL, WASTE AND VENT SYSTEM RISER DIAGRAM

COLD WATER SYSTEM RISER DIAGRAM
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5.3.3 STUUsTUNEUnY

STUUSEUIBUIHY 1188998505 MU HUASUEHUINN NG IANYB9LARED1A1S MUEISEUU
szunginneluenang

o wmsguilgluniseanLuuTTUUTTUIEUIRY

- WIETUNYEJAAIUANDIAT W.A. 2522

- En. : Aenssuanuwiilssmelng

- TS L RSEIURERSiRamN Y

- ANPC o AINSPIUTTUUEUIAUIALAIAEnITaISM

- ANSI D anUUNINTFIULRETERIISNY

- ASME L anesAmnaieiosnauisening

- ASPE D ANANIANIAUIAUIALIIBIIEAN

- ASTM o ANAWITIANYINAUANEAansuasinalulad

- AWWA o MsUsEluienIRanigewsn

- MSS . Manufacturers Standardization Society of the Valve and

Fittings Industry
- ASSE : American Society of Sanitary Engineering
° Lﬂmsﬁﬂ’ﬁ@@ﬂLL‘UUi%‘UUi’J‘Ui’JNﬁ’]DJ‘L!

- M9sEUngEuINBaIA I TUS U UNEY 150 LA,

£% (%
o ] o

- mmmnaizmaumngﬂizmUiﬂé’aiz‘umzmaﬁwmaiummi

- yiesyuuTuTtdungluoiaslavienit (Polypropylene, PP) Class B uagvia
B

il
W9 (High Density Polyethylene, HDPE)

SEUUTIUTINUNHNUUDNDIANS YIDLD YA
PEBO PN6
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5.3.4 szuuliin

Junisesnuuuiiiednenszualnilifuszuunazgunsalliiiinieg avelueiaisanid
lngagadeisnulasndewargndesnuvaniamingsy Siadesnnis Usendandaanu &

Augavgusensveneszuuluewan naenvuazandonisidnuwaznsUnsesnw

° mmsgmﬁiﬂumsaamwu (Standards, Codes and Regulations)

@m. 2001 ; mmgwumﬁm@?@mﬂﬂﬁﬁm%’wisLwﬂlwa W.Al. 2556

98N, 2002 D NIPINTBUURI AR nEdng

J@. 2009 - anespumstlestuihrindmivasignatna

@mn. 2004 o wwspuszuubiiwasaiegniduiasthenieeengnidy

nen. L NIPIURARAuTgRaIMNT Ty

IEC :  International Electrotechnical Commission

NFPA 70 : National Electrical Code (NEC)

NFPA 72 : National Fire Alarm Code

NFPA 101 . Life Safety Code

NFPA 110 : Standard for Emergency and Standby Power System

NFPA 130 : Standard for Fixed Guide way Transit and Passenger Rail
Systems

NFPA 780 :  Standard for the Installation of Lightning Protection
Systems

IES . Iluminating Engineering Society, Lighting Handbook

*  YBULIATBIUBBNLUUUTENBUAILAIL

seuuIg g

a 4 Y I
suvEIng Wnsu wazasenislni
seuulnihuasaine
seuulnihuasainmndunaztienieangnidu
JEUUNSADAIAY
seuudasfiuiiae
eEANVIE AR R GKIR7Y

SYUULSENRNLAY
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o szuuTelnHLsen

senuuulaefuluiussfusiannsfouvasiniandunsusesi uazdnelwlda §
nszaelalin danelvanisasdos niegunsaiineg meluanil waziiniessuialudi
drsesdmuanglvigunsnififiennddny wu iiuuaslauliihuasainadiunans vies
1A309N9Y STUUGUIAIA STUUUTUBIMASEUIE9IMA LA sEuURug Ty

wonnilFadiuvasineliirdeiiios (UPS) dwiuineliiszuuniegunsallfing
ANNEIALLN LU TEUVFRANIHNNY wazaUnIalvassruusaliindaud AN

[y

lneddayanlglunisauinmivanlnidadl

- Rated Voltage : 400 Volts. 3 Phase. 4 Wires. 50 Hz.
230 Volts. 1 Phase. 2 Wires. 50 Hz.

- System Voltage : 400 Volts. 3 Phase. 4 Wires. 50 Hz.
230 Volts. 1 Phase. 2 Wires. 50 Hz.

- Ambient temperature :40°C

- Load diversity : 80 % overall

- Load power factor : Subjected to individual load
- Voltage Drop (Feeder) © 2 9% maximum

- Voltage Drop (up to final circuit) : 5 % maximum

- Earthing System : TN-S System

- Spare Capacity : 25 % for switchboards

40 % for all cable trays and wireway
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Lighting \
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< T
EM&EXIT MDB
< TR
LC, A/C, Other < DB <
LIFT,ESC |« swirch |[*
Emergency | ELC | EMDB " GEN [
Very Essential CAP
< ULC = UPS
Load
e et e e e s e e e e e et s e seeean Grounding
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e szUUAING W1TU uazgasenelnin

Jamssuaingidnsuliinuumlvluiungiunans dlneu Aeuaies Reslniinig
wazgadan1slnihdmsugunsallwihvuinlg

¥

U 5.3-17 fregnsqasamslniia

o szuulniuaeddng

[ 7}
a o o v

szuulnitasainaazdnmaiinanislusiaisandl e lilawasainsiunzanlunisiy

[ ]
=

Nuvesaziui Ineitui fflanugamaunSondanlaitiu 6 wns szfiansandentd
laulnuszinnvaongoaisaidusiuuy LED T8 wielauandlaviwuy LED tundn
dauituiided AUAANATUNTONSIANAUNT 6 AT AT denldlaulnuszian
High Bay \Jundn uazmiuaunde - Yaseszuumuauliinuasainadiofuns
Uswé’mwé’wmﬁmumﬂ'ﬂﬂﬁdaaadmﬁuﬁﬁmumuﬁfﬂﬂiimm61 il

- @y 500 LUX
- ViaUsEy 300 LUX
- Y0efingsAnIs 300 LUX
- 890193 250 LUX
- Veuh 200 LUX
- lagnaau 100 LUX
- veuadadliihuaneiosna 200 LUX
- Yisaiures 100 LUX
- fleasosus 75  LUX
- vlouu 15 LUX
- nidesenmns 50 LUX
a4 10 LUX
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Ui 5.3-19 degnslaulnuszinnvasn LED wuusnge
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o szuulwihihenseangnidu (Exit Sign)

founFouthevseengnidu (Exit Sign ) iteidufafmuafiamsnisiedeufieonaniiud
TS anauiwneeniivaendelneasduthefituamaidusiesiulfossdnaui
Tuanneunfuazannizandu lnefiheredfuiidoydnua uassunnuanasgu &
Truazdiunasdne Tludes fie Battery awnsasnelnldegmardoaduan 120 wad
wavannsaUszanduld uaraziinisindethenisesnaniduagindediuuy (Hsudu)
delrdaunaielunsdiianinsdiniuhlinsueaiuthelidaauorafiuiionisesn
anduFua

e g———

5UN 5.3-21 fragretheniseangnidu 3UN 5.3-22 dnwagmsanasdeatu
N98aNRNAUNAUETY

®  STUUNISADAIAU

N1309NLUUTZUUNSADasAUDanLUUNNNInsgIunelulszmalaun Ianssuaniu
| ] I~ £ 1
WiaUse melve aasnuuInsgIuaIna wu NEC way IEC 1Tudu Tngaanwuunisdeond
Auduszuu TN-C-S 1Jun1560aIAuYeIeUULIIANTIanstmsaassadatuiuansfun
wsUseausasliseasiunyndy inszasyiligunsailesiulnimihauianainls lng

PAIUUTLNBIVIBITEUUNITADAIAUILUTENDUMIUAIN

- TaulndhwdnAurseszuunanay (Grounding Electode) lULUULAIMBILAYT YUNA
5/8 13 (16 13.) 813 3 LUAT

7777777 777777
fausiandniu

\ Uemeuni®
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4 o -
viednuiusnosendn wriswdinAn
A
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- @wsendniu (Grounding Electrode Conductoriuanaiatinfildsaszninman
fufiudrufigosnisdonsiu lnedeainiadearsfananiedadoasiuluuns
Usysu (MDB) Llelszuulul fuazgunsalliihfinisdeasiulaefivuinais
s duaeiinimeunsvindninfemiednihdindsmiuauiu uazdoudy
fdusgiennaenlaglifinmsdasevunaedeadumunnnsgiuues 2.a..

M19199 5.3-3 Auaagavadanesananauvasszuulniinszuaaau

auraFilsEau UVAFIFAUDIAHABNAN A
(AIVBILAY) (Aieaund)
(5.1N.) (m9.003.)
laiifiu 35 10*
Win 35 wAldifiu 50 16
i 50 wiliifiu 95 25
Wi 95 uwsihiiiu 185 35
Wiu 185 wsldifiu 300 50
e 300 wailidifiu 500 70
\fins 500 95
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- awAwvesgunsalliit (Equipment Grounding Conductor) WWuaeiiusauluiu
a1e19aslagUanedrmilsagdeng? Jauiangauluuuaindviounidnelngesuas
Uanedniunisazsadniulasdlanzaednanvuinvesaslidulumuuinsgiu

VDY .63

M19199 5.3-4 VUIAAFAYaSEIAUTIUIAai v

Anevianumliusines WU R A A TE AT AT T LW
waatlasiunssuaiivliiu [Fninnang)
(unuuld) (o1 30,

16 1.5

20 2.5

40 4

Y] 5

100 10

200 i[5

400 25

500 s

800 0
1000 70

1260 o5
2000 120
2500 185
4000 2430
6000 400

- n13darin (Bonding Jumper) nssiadnidiyndseasriielviwilainssuuiaig

motflomslniiniazaunsasunseuaanieasing fenafadulduisssanlandu

N3FENINAUSAgUsEsU NsmnnUaausSetluin

I AN EEEAVEAS BE B

JUN 5.3-24 nssedn@ansendnelauisanghunazUauisdanian MDB

s uasinTinslilenyusuasulasinisszuvsuaIauiviingiin
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o szuulUasnuiei

sruudeafuilana (Lishtning Protection Systern) 1duszuudildlunistosfuniny
L?mmaﬁ%Lﬁ@ﬁfuﬁ’ummséwqﬂa%ﬂq TagnsAuAEENI9Nsravenselainen aan
mithaei duludssyuudnihashiu lWWgssuunnanefu dmsulasesnishozdenldidu

33Uy Conventional Type 1395¥UU Faraday Cage mmmmmumi{lmﬂuﬂmwa’rm‘u
ﬁﬂﬂaﬂﬂi’]ﬂ YD WEN. %Q%uﬂiuﬂSUﬂﬁﬁaﬂﬂiﬁu%a’]ﬂﬂJ Fal

- fhaetih (Air Terminal System) WWudSuauiie vhanlane Anadetaaiuiin
ATOUANYINDIANT MuNnsgIunsUesiuiie vee vam.

- ghthdiiasiu (Down Conductors System) gnelanzlddmsusaidouszuy
fhaefiuundiniasundsssuusinaneiu wieldlaseasie Wuidasiuuuy
5350917 Ingazesnuuunsrelieuvendumaniasy vedaseadiatug el
Aol

- sIn@8fu (Earth Termination System) fiensnszanensewainiiasiu tngliin
wseulAniudunse tngageanuuulmidusnaisfuuuuismu (S1nagfu
wuu ) tngldimunesuns (Copper Tape) asilslufiusous anans viwthilusa
ﬂizmawé’wul%lﬂ']ﬁLﬁmmmﬂﬂshaalﬂgjﬁuasmﬂaamﬁa wagdlaranuauniuly
nsmeashiulidiiu 5 Tevu

14 a v
o i%‘U‘ULLQ\‘iLWG}LWﬂﬂW&I

seuukdsvauaslniivedlasinig sankuuauansgiunelulsemea laun Iminssy
A0 ULAUTEIWAIME LAZNANTTNTI AABAIUNIATEIUAING U NFPA, BS Wudu lag
sgeankuussuUlinTauagunynuntulasinis lneusenaumegunsal Awialull

- gauauszuusdansndsivg (Fire Alarm Control Panel) 1Jusguu Pre-signal
Zone Code Addressable system M‘Uﬂqmr\ﬁﬁﬂmuha Microprocessor @141138
nsvdauNTvuvetglnsaintglussvulauazaunsadsdyyruudung luds
SruUanY Useanilln ssuudiuenniAuayseungeInie SEUUAULINGS

E'Uﬁ 5.3-25 G]'J@EJ']\WIﬂ'JUﬂﬁJi“UULLfNL‘VWIL‘V\Ia\ﬂ‘ViSJ
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AUCATSSARE SYSTEM

OF: Lol
FIRE A4 CONTROL PAEL (FCF)

f
|
JEEIEIE,D

1. THE DATA LD CRTUT

—— — —— 2 HE CONTRGL GRCUT FROM 17 TO FIRE TELEPHOE QUMET
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VORET O
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JUN 5.3-26 lnazunsuszuuudannaslud

- wHawdumaLuUnsIvia (Graphic Annunciator) L"f]uLLMLL%’amQLLUU% LCD 9%
LanInInnsINinvasiuneasieliagaindenisnsiaasuiuninwmela
Tnedne

- 9UnInInTI99U (Initiating Devices) Usenaume

aunsalnsraduaiu (Smoke Detector) \Jugunsalnsindunasudavndnlud@lag
nsarndueunaveseiuiiiniy Tnsmnduiiuivhly azfersanidenldounsal
M533UATUTLAA (Spot Type Smoke Detector) LLazmmﬂuU%nmﬁﬁwéhmqq
Aund 105 wes ssfinnsandenldeunsalnsinduaiuviindiuas (Beam Type

Smoke Detector)

- gUnIningaaduanuiouHeat Detectorluaunsalnsindunazudanndaluliflag
N13M19TUANUTUNLYUIUNUIINSITU

- gunsaludumglaeau (Manual Station) 1Jugunsaludamelneau asRnfsusion
Tulandl wazloswnafiusig
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- guUnsnludang (Notification Devices) UsznaumegunIalldansuuunszds vyn
lau wiioanlng 1Dusiu

- aelwdwiugunsaludavgaziansanesnwuuluaienulyl (Fire Resistant Cable)
delymumusensifamadlniiuazannsodsdyaaundangldogseiides ol
dldorasanunsasunsuiasnillliegvasnsiy lnaduatesesluriesesanyl
(Conduit)

*  STUURENNLAY

fszuuisenani@udmiu HANDICAPPED TOILET Usgnaumeaindanidu nieuaiuia
&g ¥38 Emergency Switch fangdmsufsuazainddmsunadieiingnisalanidu &
TuenanuzMsineu tazasdygraundafouludsisadminvesanid

T Handicapped Toilet
|
|
|

Control Room

Ui 5.3-27 leazunsuszuuiFengniadu

€aN
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5.3.5 STUUAULNAY

JEUUAULNES Usenoume seuuviotiukazangaunuinas (Standpipe and Hose System)
FUUIINTZBUIAULNEISALULA (Automatic Sprinkler Systems) S8 UUAULNAIAIEANT

dz91a (Clean Agent Fire Suppression System) wagzdefutnasiiofe (Portable Fire

Extinguisher)

o 11aspIUNlYlUNITORNIUUTEUURULNES

NONTENTIATUN 33 (W.A. 2535) N1SAARITEUUAUWNEIRNI81ET Auaduly
N3¥TUURYEJRAIUANDIANT W.A. 2522

9@, 3002 c wesgumstesiudafse

NFPA 10 : Standard for Portable Fire Extinguishers

NFPA 13 : Standard for The Installation of Sprinkler Systems

NFPA 14 : Standard for The Installation of Standpipe and Hose
Systems

NFPA 20 . Standard for The Installation of Stationary

Pumps for Fire Protection
NFPA 24 : Private Fire Service Mains and Their Appurtenances

NFPA 130 : Standard for Fixed Guideway Transit and Passenger
Rail Systems

NFPA 2001-2002 :  Standard on Clean Agent Fire Extinguishing Systems

® LNEUYINISBBNLUUTEUUAULNAS
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1) syuuvisduuazaneguifumgs

viounaaesszuuieBulazaieguiuindsareensuuluszuuiaden (Wet
pipe) IfﬂEJLLiﬁé’]’uﬁﬂuinﬂammﬂm%qzﬂuﬁﬁuLwaqﬁﬁ'}mué’miuﬁa n1g
ponuUUIFUUTeRuLaraeguindumdsondulunadetmuadiseylilumnsgu
NFPA 14 wagnnnsensasatiudl 33 (wa. 2535) tidumndslussuudumdldingn
m‘%'mquﬁé’]ﬁuLwaqﬁam&agﬁmmiquﬁé’l (Pump House) @1115U81AN51539001aY
Audtentng wasindegfeaaiesgu (Pump Room) dwuamiensedu (annil
Y1010 1AEIUUIUI IR LNA) LLazéiy’aagvjﬁmmi?ﬁé’m’aEJmma::mmﬁ’hu"LWﬁﬁ
w3nsnadmivandléfu (aandinan)
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2)

SLUUNRINTLNYUIRULINGS

9198991119557 NFPA 13 lagldszuuviailen (Wet Pipe System) ﬁm%’ummi
il i‘”‘U‘U‘VlE)L“UEJﬂLUUi“UUV]%JU’]@EJIﬂLﬁ‘UV]@ dloAenaslng ammmawua“m
Thnszansihfumauanuass ammaaﬂmwmwawuw AUUIZTNOUVDITEUUID
Fon s1wavSunauUsznouYeIsE UL SY AT UMA AN IAN51e 5.5.3-4
WITUUIAULNGS

9198991005570 NFPA 14 wag nnsensnatuil 33 (w.e. 2535) eazidennis

ARAIAISULNIAUNAIN18UDNDIANTHAA

9 1
- ’JiU‘U’]ﬂUL‘WﬁQLUU%U@"U@W@&’J&ILi’JGZJ‘L!’]ﬂLGUN’]‘UﬁHEJﬂa’N 65 Haalung ( 2/2

€

a

2) Vlﬁ?ll'ﬁﬂillﬂ’]"\]’]ﬂiﬁ@‘ULWﬁQVINSUE]GIE]ﬁ']iJLTJLL‘UUNL‘UEJ’JGUU’]@LE?UNWU

e 2D

e A a 1/ £
udnans 65 Saawwns (2% i)

a

C isuihdumdsdealiUadafileSesfnls

- szuvvietuNyadeiisudumaIuene A sl luIInTnUAUINAS
dWhidlalneazninsansingn waslieglndiviodumaasisazaniign

- uvinalndmsuiidundineneiasieddeninudeusiedasioutasin
“PuiAumGs”
wsosiumdswuuiietie axndliludiivateduinds waziiuidunulszinvaay

gunseuazn1sidassiseulilunnnsgiu NFPA 10 dmsunuimiluaglddiumas
Uszanuaaiine druresliihaglddwsumdsuuaisvaulasanlas

LATDIFUU UGS A LU

91989111 IMI5 U NFPA 20 waglasunissusednnn UL wag FM approved laggyn
wwsesguidundsdalulifusenauie iasesauinfumdsduinfeumeeinos
Il iapsguinAUmMETURGOUMELATOEUA LatlATasguLITNYIAILAY
SYUUAUIWAIMYAITAZDA

'y a v v I3 g vey v

syuvAULNaSIansarendeslussuunldinglulaiau (Ny) LazazAniesniuy
UVUNUFIUVBINITAIUIUKUY Total flooding system wazlamuinauaiiivunly

WIM3§1U NFPA 2001 seuuduindatiageanuuulildiuiiodlnin diesdeans uas
sub-station 1Jusuy
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A1519% 5.3-5 USLNNazauusenaussuuninssatguInunag

USSLNNVBITZUUNA
NSTAYUINULNAY

dauusznau

A1asUu1e

1. szuuvieen

1.1 MINTTAYUIAULINEGS
(Automatic Sprinkler)

3

= o

LATRAUI0DNUIAULNAIIUN

1.2 syuuvieth (Piping
System)

2

viethluszuufAnasinseneinduings agineg
paannaINgldauAuldIuvRIsTUU

1.3 s¥uvudsin (Water
Supply System)

Tdszuvdahimeniosguindumidaesoiuduiu
AU

1.4 Madeyg sz uuyie
Wen (Wet Pipe Alarm
Valve)

Anslanadygraniieifiounsninsydiln (Water
Motor Gong) wazasdyaulidissuuiiousnfse
(Fire Alarm System) 18 Pressure Switch

1.5 gUnsaldsdyeyiaunis
luaweun (Water Flow
Switch)

am&y’nqﬂmzﬁdqé’ﬁgﬁgmmﬂwammﬁwLﬁ@iﬁﬁgﬂﬂiﬂi
ﬁaé'ﬁyﬁgmﬁaﬁm'ﬂua%aifwshuqﬂﬂiaiwhﬁw%
u1nnd1n1slnaresiniiinainnisuanvessia
nsznethidnitanneluleuduiios 1 6

1.6 a1inmaeulseanty
(Floor Test Station)

AnRsaninaasuUszatu WevinutnIvagounis
Muvesgunsaldsdyyrunisivavesiiuag
401uYIEIAIUANIIN Y NUUNAvEell

2. STUUYIBWI
LUUTEARULIN

2.1 HIN3ZMVUNNULNES
(Automatic Sprinkler)

AnssagiuszuuvielaglifinAeimuasvietoy

2.2 szuurierh (Piping
System)

veolusyuuiifansiinsgatsuidunds avilvieg
paannaINeldauAuldnuTBIsTUY

2.3 syUudah (Water
Supply System)

Tdszuvduhimeniosguindumddaesoiuduiu
Aumaa

2.4 MAIPMIVANTLABIN
11 (Pre-Action Valve)

A5 UAA NN UAUNIITEUUEINNTOAIbARN
Ay IaINTTUUATIITULWAS IS

2.5 gUNInInTIITUMES
11l (Detection Devices)

AnAaUnIaln T3 U ATl ndluuSiuNfnea
nszALIAuNAL R T TuLNAlrTTuN U
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LUIAANITOBNLLUY

1)

LAan1seaniuusEUURUNGINglueanslsenuarudtenUng

sruunumainiglueiaislseanazauddauyige aamwulm%’uﬁmiummﬂ
mauaﬂiﬂiﬂmimmmmLﬂuummwm (On Ground Fire Water Tank) wmas
Ummmmiaum (Pump house) mmﬂummiaumﬂﬁ ﬂ@Uﬂ’JEJLﬂiENﬁ“Uﬁ’]
mmwawmmumaaumaLmaqaummlﬁna (Diesel fire pump) msamummmwawm
WsuumaaumsmamaﬂWﬁW Electrical fire pump) Wag miaaa‘umiﬂmmmu
(Jockey pump) mmm‘umuLwaqm&ﬂummﬂiwamLLauquaJGaauma;amsaﬂa 60
unft Tngthduindansdneldserasnngg dewdosguihdumdaiiolfiausy
iomesensldamudmiusumas Tnefinsindeniuihdumaaunn 65 Jaduns
$1uau 12 duihiusnagundilasinsdmiuiui sumdadrdaiuisumas
LavdedfussuUeRunasildlunisiumasdnenss uonaniseinisinda
Faduindedmiuduindsnisuenaiaisifielinseuaquituiseulasinis
IAYNTLEYWINTENINAIAULNAILAA LTI LUNI19AULANNTT 150 LUAT LARIAS
SUTl 5.3-28
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2)

WUIAANITEBNLUUTEUUAULNAIN8TUIANSENReNSEAU (@D1TvinenniFenu
WNNYIRYLAR)

ssvudumdenislusimsannilonsgiu eanuuulneiuiiszdiainaisuen
Tasensidnandadafudidumas (Underground Fire Water Tank) A1gluaians
annfenszdu Tnsdrduindsazdieludionniseneg dreieiosguitduimnas
FsusznaumeirdosguihdumAiifiyaduindeusaeiriosusifioa (Diesel Fire Pump)
\ndosguindumdsiiiyatuindeudaenawmesliii (Electrical Fire Pump) wazia3esgu
h¥nwusasu UJockey Pump) ﬁﬂém%é’uLwaqmﬂummiamﬁaﬂizﬁmzgﬂﬁWiaa
1 30 widl uielsfiaudufismesenisldonudmdugumds uenarnilgadiszuy
FULNBIRI88158287A (Clean Agent Fire Suppression System) deldduinas
dmiuriesgunsailiiuazdoansineg ssuudumasnmslueasaoflonszdu
LaARafagUT 5.3-29

- 3zuuvia§uLLazmqu§fULW§q

zpasRnfdlianusai lUTdsumaslununarmualututuls Tnasutnauinas
INTEUUIUIAULINGINRETRUATEIEU (Pump Room) vieguluanilunsediu
T dudszinni 3 svegvinsssningiumdsiosliiu 64 wes

S SZUUMINGZANEUNAULINGY

IgAosfnfslinTaUAUNUNTBINNY NNTY sniuvissniigunsalluiluay
Hoa19619°) wazansavinnulamemiesiuiiiietindslng

- SLUUAULNAMIYENTEE 010

szuuRuInAsiisansansare1n azuszneudedufuiglulasiau tield
dmsusumasluusasiuiinuiidtmun Saszuuitsrauedednluifse
gUnsningI98UATU (Smoke detector) fienuuumuNaNA"T cross zone Lile
gunInlnTIduATY nsaduauluviedla Razuandyananiiourdya o
uasdy i é’zymnmaauﬁu%LLamﬂgqﬁLmeU@mﬁwﬁwﬁmLLazﬁ

[
(%

vosmruanlueinsagiuisauazaInaulnlaIenatazIvdasdnn

¢ v Yy N A v v da & Y] a &
9UNIAULANUARNIBUD (Manual pull release) NUUINDINAAFRITEUUAULNEGIU
Wl URIANAAILHAIUANYDITLUUAUNAIIIUATAE DAL AARILIT
wtiviee feddunuuiaiunsatdonyirnulanuuunlanazdnlud® szuy
Total flooding system agfvsdumasaoniuaunsalvesssuuuiuaINALay
JPUEDINIAYINBINAARITEUUAUMEST iedmiganisvinaugunsalivatiy
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wUIARNISERNLUUTTUUAUmAIN8TuaAsaaTladu (@a1finan)

5“UU§1’ULwaﬂmaiummiamﬁiéfau ’e]aﬂLL‘U‘UIG]EJ%IU‘IEWU3”1J’lf\]’lﬂﬂ’lﬁluaﬂ1ﬂiﬂm’§
memmmwmmwm Imammmwaw z319lUdi01A156199 0 mmmaqaum
mmwawmmumaaumsnmawumwa (Diesel Fire Purnp) Lmaqaummmwaq
wmmumaaumauamaﬂw%w (Electrical Fire Pump) LLauLﬂiaﬂaUUﬁﬂ‘lﬁ’lLLiﬂﬂu
(Jockey Pump) uazdszuunuindenieansayenn (Clean Agent Fire Suppression
System) dmiuldsumasiesgunsallwiiuazdeanssneg

JTUUVIDHULAZANYEUAUINEN
FEUUOAUMNAIA NS URLLIA A2ARIRnRINannAI1LE1IY098LUA Taasul
A

AULNEIAINTZUUTBUIAULNEINDEND1ANTIZU18817A (Vent building) e

Y
I IS

guluglusdldiludssiany 3 Aedlgnarv@niiduindsouin 25 Saduns

1%
[y

dmsugldormsuagndrane@adumdsuin 65 dadiuns dwsuninau
Fumds vdediildsunsiindulunisldansvuinlng Tny daligunsaiia 2
pgvogramtululugamedaidumas fanedmidumasesnuuuliaudy
n1eankivounidn 450 Alavrania lneliszezn1sdide auisadnfclann
fiuil Tuszez 30 wms naedntdumdsesaedaifumas

SYUUAULNAINILEITALDN

STUURUINAIRIBE1SasazeTn avUsznaumeduiuiiglulasiay ield
dmdusumadussaruiinudidinue §eszuuiasiausdedaluiagne
gUN30lin3233UAIU (Smoke detector) floonLUUAUNENNIS cross zone o
gunsalngradumiy mmwmﬂwaﬂm ﬂa]vu,amammmmaumammmum
wazdayrandes dyyraniouiay memwLmemwwmwama i
waqmuaﬂummﬁmmmammaumﬂmulw%Lmamauauawmmmm
gunsniudamaeile (Manual pull release) finthwesiiindsssuufumasd
delddmiuudanafiogdauauuesszuudumasisasaseinasindal i
wies deadunuuiianunsadenirculdnawiuwianardaludd szuu
Total flooding system agfsdumasdoniuaunInlvesssuuysuaINIALay
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5.3.6 32UUUTUDINIALAZIZUUIZUIEDINTA

5.3.6.1 szuuySuaInIALazszuuIEU1gaInAnigluain1slsvaaLazAud et LaaIAs

dndlenszau

PONLUUTEUUUSUBINALAYIEUI8DINA TUNUT
vespuanlagldszuuliuaimakayseuIeeInNIe 3

FITUBR

I1dneuinily vesnauiiames way
TNINANTBILUUNYULITUDINAAY

° mmsgmﬁiﬂumsaamwu (Standards, Codes and Regulations)

- URIgIUYeIMmINISUAn UL IUTEWIAlNY (3En.)

- ngnsevseenmuaLlunsevlyainiuatennIs

- asn.

- ASHRAE

- AHRI

- AMCA

- SMACNA

- NFPA 130

- NFPA 90A

- NFPA 92A

- NFPA92B

- NFPA 101
- MEA

- NEC

WINTFIUNERS UIgRaIMNTTY

American Society of Heating Refrigerating and Air

Conditioning Engineers
Air Conditioning Heating and Refrigeration Institute
Air Movement and control Association

Sheet Metal and Air Conditioning Contractors

National Association Inc.
UL 555 Standard for Fire Dampers

Standard for Fixed Guide way Transit and

Passenger Rail Systems

Standard for Installation of Air Conditioning and

Ventilation System
Recommend Practice for Smoke Control System

Guide for Smoke Management Systems in Mall,

Atria, and Large Areas
Life Safety Cod
Metropolitan Electrity Authority

National Electrical Code

- Other Equivalent International standards
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e Lnau9in13eenlkuy (Design Criteria)

1)  anmzesnluun1guan (Outdoor Design Conditions)

- anugadSeuiiguszauimeialiunanlaeady 3 1wes

- RuUUQinITUTIZU 33.0 °Cdb

- gauuiinsuiUszlen 25.5 °Cwb

2) anmzesnuwuunglu (Internal Design Conditions)

- gumgilesnuuuviesdtingu, ey 24+1°C, 55+5 %RH

- gumglesnuuuviadliil, WeuA3esdng 22+1°C, 50+5 %RH

3)  §n1958UeeInA Gas purge system Tuvipsiisyuuauinasinaglulasiau (N,) wse

Clean agent fire suppression.

4)  nsszvigenidlagiily 193558 uI891nAlAgsTTUE WarITNINATOINUTAIL9)

ldnmspulidnsinisszursonielidesluniniingnszngie

A15199 5.3-5 LN IN159BNKUUNISIEUNaINTA luNuN Lidin1sUSuana

douh

dn5IN155zU18aInN1AkidasnanauIuin
89USunsvaiaely 1 ¥lus

1. #osih Hesdumesiinedevidedtingy

2. Houh HosduvetenAsasITal

3. flhonsnfiogniszduiiuiu

4. 15997

5. d@oufis g msuaziAzosiy

6. d11n9U

7. Fosnsrvasfiinend

8. Wounvesanuiis Mg ILazLAS oAy
9. andlavansuazanAduings
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doufl
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anundug Niilaszyliluansie Wlddnsinisszuieiniavesanunnidnwu

ee

Tnawdeanu

wnAnluN1598NKUU (Design Concept)

o

- 3rUUUTURIMIALAETEUUTYUNERINIAR1ANSL SRRl AL TNU1 T

1)

MRTA Office / Administrarion & OCC

LLNAANNSERNLUUTEUUUTUBINABNANS MRTA & OCC Eenldifuszuuvingy
Bu mssnzdmsuiiuiingesmsuuenmeiivuialngy Swunesdisivy
FoaSuonmmansnes wsenaety Tngaglyinduansiinardunisatem
AuTeuns ey Madaunsadenldssuurintaiesniunsldeud
WiNgEd LuseaniUu 2 Uselan Ae

- STUNANNNTBUAT88INTA (Air Cooled Water Chiller) lngunfivuianis
viauBuluiy 500 fu wingdmtuiuiivsuenediidesAnvesiiud
fnda viosyUUIdmIUTEUIEANT oU Ussansamdmiuiadeswini
Aurlinszuiennudousigainieegsening 1.4-1.6 Alaind/du

- swU18AUTEUAI8tY (Water Cooled Water Chiller) lydmiuszuud
foamsrmanmsheubuinn Ussdvsnmdmiueieshiniassus
ArwousethAnissuisamieusInimogsEning 0.62-0.75 Alatan
siadfu Temsamuazgamimsedesdinisfindmessuisausou (Cooling
Tower) Lﬂ‘%aqquﬁﬁzmammiau (Condenser Water Pump) lagdan a3
Ufudssamnmiiimmngaudieyasiunisdnnseusagazniudie

NNS98ALUUATTIZUNIEBINTA 147065 UALAEIENI9NE kagdin1ssEu1eeINA
Gas purge system lunsilviesndszuusumasialulasiau (N,) w3e Clean

agent fire suppression
Main Workshop Building / Bulk Substation Building

wwrdan1seenuuy ¥szuuuivenialagldiaiesuSuesiniauuunendu
(Split Type) leiun weadinmuinll waswedlwih iedunsussndandsnuy
Tun1589NLUUAUIAINTTUUSUDINIALALIEUI8DINTA ILLUUASIDINA
U3avBansssunAlINTign waznssruisena lngiss T uagisma
na wazdlin1355UI88INA Gas purge system Tunsdivesfifissuufuinasfiig
Tulpstau (N2) %39 Clean agent fire suppression
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3)

Backup OCC Building

wuaRan1seenuuu ssuudsvennielagldin3ssusvorniauuunendsu
(Split Type) lun Weadinauily wagiesdhiin Wedunisusendandanu
Tun1500nLUUAUIAINTINUSURINIALAL T2 UNRINTA ziun1sTdannie
U3qvisansTaumAliinTian warmsszuiseine laissrnumAnayisvnena

Canteen

LnARNsENIUY asadenldiaiesueinaLuunendiu (Split Type)
yi3eidonszuuUiuoInIALUY VRF svuuiidumeluladfiaauaumsdieyiina
asianuulasasilagiafmuaunisitsasianuuliidnesdiu
(Indoor Unit) vilviatuauaamgilausiugn wazusendadnlnfinlafa 40%
iderisufuszuuusueniadug lunisesnuuufuimnssuuiueiniauay
spu18eInA agldormeauianiansssumAliuniigauagnisszuisene
FreTBssutfuariimana Inefadinausyuigeinie

Dormitory (MRTA) / Dormitary (Agency)

AN9DNLUUSEUUUSUBDINIAYDINENN LABNLULATBIUSUBINALUULENEIU
(Split Type) wagn1958U18811A 19306550 ALazITN19na lnaRnasinau
S¥UNEeINA

Storage & Waste Collection Building

panwuUlrilszuuszune 1AgaINIARIAEN1SIEUIYDINIAISSISUYIREIULDS
Walrenalnalt1e9n wagisn1na lnufnfannaussuieaInie

- syUUUSURINALA SEUUSE U N AURYe AN Taantsa lnvin

1)

amﬁvhmmﬂmumu’maqtﬁm (@ndlunseav)

sonwuuduszuuuiuomalagldiadesusuainiawuusendiu (Split Type)
Hesdinauiily waresliiln wedunisussudandasnu Tunisesnuuy
fudanssuuiuenauazseuigeInia azsitunisldeiniauianiaan
sysuAlINTian wagnssruieinia Inedssssuiuayiiniana Tnefings
WaauszU1EeIN1e Waziin135vUN8e1NIA Gas purge system Tunsdiediil
szuvaunasinglulasiau (N,) 38 Clean agent fire suppression leitLA
TRACTION  SUBSTATION, GENERATOR ROOM,SERVICE SUBSTATION,
EQUIPMENT ROOM, OPERATE ROOM, LV SWITCH LLﬁ%guﬁ’]
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2) annioans (@andlaeyu)

sonuuuLduszuudiveine Tasidenldiduszuy VRF ileaniiuiilunising
condensing unit @1u150319IvUTaIANANYILE daun1ssEUIEeINIALTUA2Y
Unansieuazauievasldau dusuiiufiszunsennia wu Tosmadu waslng
flasansviuvian Wudu nMseonuuuszuusEUIBeIna daud Ay iides
FilefarislunivesnmsUszndandsn wazmahliernaluoiasiinanmiia
sofldannluszuy numnsgiu BT sonuuuliiinaugneimAsen 3 duneu
Tnedns1n1sssuieeIna 4-6 witvesuasaedalus 3 GAS DETECTOR
uwag TEMP SENSOR LitensiaduinArfinefiuineg LildiAuiinasinguune
AvusrsernututuAUnaRgldenluaaniaansoogls wazanmgiiliinns
gengaungilneuen

MsszungaINAluandlaau Ussnauldaie
®  A5TEUNDINIAR/ARY lias1esalu
®  AN5ITUWDINAR/EY WAllaT1uYan

® AsszUIINALASlAN LY IUYAD

SRR g e S %

UM 5.3-31 nwszuuszungamaluanillaau

s uasinTinslilenyusuasulasinisszuvsuaIauiviingiin TU-RAC / AEC / MHPM
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981908952 UNgINALUUSLNATDINS
- Uansaunn 6x5 WA

= @ 1%
- UUIULNAATEUIEDINIA 3 U

JUN 5.3-32 ansnagnadasszunganialulseimagadns

® szuuUAUUABANYRINE
- nseenkuudzufuRau NFPA lildianaulv waliaiuiuimun

- nseslFueImiALazinaunnANienI1ga-Ivaliiy 94.4 Gnsee
1% (2000 cfm) AldiRgatuszuulesiuaiy sxgninlagdnluld@
Wodlinawdslml wsolldyaraindalul

- vieaunnyliannzanruntaiulnuseiunnulilaasinfaquiul
(Fire Damper) AMU1IA5§1UY89 SMACNA e lilvitAnlnay

o szuudnanAlUlanilNUaiiu

- dwfutulanilli Adafivazeenwuuliiszuvanda (Pressurized)
Tngltinausnoinaliiinuduormalutiulagininnieuen daay
Fliatu-l llaudrdule willd Tneszuusnavidazsiaulae
dalusififloszvudnyaaudavalilvivesdininunasgayina
Tnoauly Yaadeainiy fadulumudesmualy nsesredadd
AIUALETAT ATUT 33 WA, 2535 uazaliuil 50 wa. 2500
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® S3UUITUN8AIU (Smoke Extraction)

- szuussugaTuvestullavaisvieeniilalasdeiunatg du Lile
andslugd

- afulazaesnavauiunynganvestullagaisuieen Alvidnisgn
ATunIo Jru1gatudnludAanuIIUAIUUUEAYITURLALENS
198N AUt mUalunses1vUyLRnuANeIa1s atuil 50 ..

- msszngaiuagldinaugaaty Nlduamesnuauiou

=

JUN 5.3-33 AMNI9E719N15NAHUTTUIEATULAZN TN YRIATY
a o g ya ¢ 13
Nldesszuneniu Tudantildfuludszmeiusasuaun

JUN 5.3-34 pwidegnamnadivesaiuivdasszuiendy
Tusantldaulussmaiusasuaud

s uasinTinslilenyusuasulasinisszuvsuaIauiviingiin TU-RAC / AEC / MHPM
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®  STUUAIUANSNLUIIA

- nnTepnuuusTUUAUSTINTanuat iy Saagvinldamnsouseg
rUszasAlunseyinEndany uaziiinnudasnds Sududedy
fuponfianes tewadalunsi 33UU%1%’17?Q@3UQuﬂ’15L%—?Jm way
M9 dWen1susendandan wavanulasade %ﬁﬂgﬁaﬁgm
Wwaularn1stuiin nsiialymiuazanng waznisiigednm
MADATUNITLANINADRNIINITIENAIIUAIIY LazenT1n15lg il
pgATUEIU MImuANIzosnLuUlTaunsaAsuiunisTduuy
535ua1 (Manual) lalslenn ereufianestatos

3)  @andaasd (@anduunu)

sonwuudusyuuuuomalagldinsasusuenniauuunendiu (Split Type)
wosdinauiialy uazvedlih Weidunisusendandsau luniseanuuy
FuiAanssuUuoInALazssuIseIne agiunisldeiniauiguiann
sysuRlIINTian wazmsszuBeIMAREISssIITRka ena Tnefnda
WAaUsEUIBDINA wazdn1352u1881NIA Gas purge system Tunsdiesiiil
szuudunasniglulasiau (N2) w5e Clean agent fire suppression LA
TRACTION SUBSTATION, GENERATOR ROOM, SERVICE SUBSTATION,
EQUIPMENT ROOM, OPERATE ROOM, LV SWITCH LLazﬁluﬂ

fiaednaasaslsuaImAnuunendlu laun wsssusuoniarianviudi (Ceiling
type) hazlAsosliuonieriafanty (Wall type)

e .

T

5U 5.3-35 asasuTuanmiAviiauuiy 35U 5.3-36 1A389UTUBINA
vilaRAnnie

. |

]

(I}

35U 5.3-37 yaszuneauiounazaaediou (Condensing Unit)
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A19819NAANTZUIERINTA laln WnauszurgeniAvda@nin (Ceiling mount
type) waziinaussuigonmsiafnnily (Wall mount type)

-

ﬁy'_

U 5.3-38 sinauszungamnAviinfnil 5U 5.3-39 WAaUsEUI8INATLARANTS

FaFan
m Ea
o mf Eam [ 2
BHIT X T
SEmy/Sae PHS-IT L]
BY 5554 /-50H
——= [0} L]
FERVE
TICHET 7L
TIEKET WACHME
COU—2—07.03 0
m
N m b
M LY m
ErEEE T P Ba
LL] ER [/ SRH e
[T S5+ —RH
(.}
= MULTIURIOSE |
L
LY BULTFURPEE 3

EO=2=1410
o
m [0} A
T B4/-1T
5% ~5TH Sint /- SmAH
A& A
WILTFURRIEE 1 WULTPURPIST 4
5
o
A m m
44/-T0 B-IT
SETH 50l samy sy
L0y Bl
WULTPURPEE 5 WILTIPRPISE 6

UM 5.3-40 lapzunsuszuuyivamanuuuendauiisaiivineiniAeuuIuvIigne
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E EF-2-01,02 [ EF-2-03,04 = EF-2-05,06
35+/-1C 35+/-1C 35+ /-1C
50%+ /—5%RH 50%+ /~5%RH 50%+ /~5%RH
FAG+FSD FAGHFSD FAG+FSD
0 TSS. -k GENERATOR " EQUIPMENT
FA FA FA
= EF-2-07,08 I eF—2-09,10
35+ /-1°C 35+ /-
50%+ /- 57RH 50%+/-5%RH
FAG+FSD FAG+FSD
+0  SERVICE SUBSTATION +f LV SWITCH ROOM
FA FA
o
;S‘U‘VI 5.3-41 1ﬂa$LLﬂ‘§&li$UU5$U’lﬂﬂ’]ﬂ’1ﬂ GAS PURPE SYSTEM
CDU—G—1'
Hushmndan A/ math- meeen
] ;
] A — ) __swiuifufushuiu
vissusudmivudminfer
___ VRF-B1-1
——_._
p
| 7T
i
I
I
i
|
. erile Tedt !
Amipananraiman HAUANEWE i
ToegFumnssuniuenne ! -
+—1 1/47D,RISER.
_________________ R . . 1" 1" ]
Sesersiumrmiolagans » —
= '1 o a o
gﬂ‘lll 5.3-42 laasnsussuudsuaniALuy VRF naaiuaany
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5.3.6.2 53UUEU891N1ALURLINA (Tunnel Ventilation System)

N1598NWUUNTTEUIEINANEIUR LUANBLIS BLYRITEUNEDINTA(Vent shaft) uargunsal
53U180IN1e dmsualuananitzeniAluglusaliluniuinusniivualugiinimeg
Hrsandulilvg ( Fire emergency)

° mmsgmﬁiﬂumsaamwu (Standards, Codes and Regulations)
- RIFIUNTRRIMNISUAnIULIUsEWAlNY (3En.)
- agnsEnseenuautunsevdydinuANenans
- wen. L NNIPIUNARATgRaIMNTTY

- ASHRAE . American Society of Heating Refrigerating and Air

Conditioning Engineers

- TIS . Thai Industry Standard

- NFPA 130 . Standard for Fixed Guideway and Passenger Train
Systems

- NFPA 101 . Life Safety Code

e lnauYin1388nlkuy (Design Criteria)

1) ¥1n5iusaund (Normal Operation)

=

- gaumgieniwdegegniiantagluglied avdewindt 40°C
a L3 [ £% 1 a °
- gauungiienneluglusAns 3atanw gegasealidiiv 45°C
(91989un)IusIEINIALRREN 35°C)
2)  AWNIAUTNANIZAURY (Congested Operation)
- gauugiienniewdelugliadeggeniteinianeusnliiv 5°C
3)  nsaiawdslud (Fire Emergency)

- aglugisaesauuniiusnvesaniizanidueangiiveudunimilnves
Hlagansaeslaliiu 50 ° C

- syausdsanigluansauwsninnansuvineuesliiiu 115dBA “a991nNu
seRuLdegeandasliliiu 92 dBA

- MUUAMALY Fire Size TMW

- anudanluglusdniafusalnseslidinit 0.82 wasdedunfiuazasandos
Lifinan 10 wnssodui geaanieluglusddedliiiiuuns 11 sedund

- anusiauadsnielutesszuieainia (Vent shaft) azdatlaiiu 6.5 nsse
A9
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- anuSaugsaanelutossyuige1ne (Vent shaft) asfodliiiiu 8.0 wnsee
W

- anudanluglusddeslisnniy 2.5 wnsdedundt wazgegadedliitiuain
5 nsAeIunil lddrazvinsiaiinidalagvesalusd Insnsinislvaves
p1mAazFesnAmeiazyilviruiwesenaginitAsingavesernie
59U (Annulus) Msalwiiniflemuaunisindeuiivesaiusasfwieu

*  LARLUNTORNUWUY (Design Concept)

[

VANN1T0BNLUUTEUUTEUIE0INALLRLUNA Tuadiumiiiwesane laun

VUINRATAIINE1IVDIQ LA
iavessalnild

AILEIVDI0, 8RNI LAZNITNEATE
qmm:ﬁLLasﬂam%ummUissJWﬂm
SnsmsenemenufouaIniuy

= A v N & v
AUDVDITON 1U1-88N @01 LUUAU

iielussaNAnUNaEinIseanwULIA MU agldudnniseeniuusiolul

1)

3)

M3viusaUnd (Normal Operation) lnnsseunsennialagissssumfau wesalw
\ndouiinuglusdenmedsazgniusenaineliduas fsemauianianaieuen
NN, ANSTINYIR ,AITULANAINVBIAIUAULAL DN TTENTIINIUTT
M908nTaeUINgleA

MaAUTORUTIan1IzAUAT (Congested Operation) lunsdinisiiusafinisfindng
luanl n1susuenieessalidensyinaued Fsdndudesissuudiemainie
meluglued Tngldinauuaztisszuigarnmamnnanudouiitinanueimesvesde
salndnuaiznisdanisinanazsihaudalug@muiildsinisTusunsuly Wesudoya
gaundl wazsurdanigluglusAvinnuanggeeiniaseusen uagiliies Speed
Fewhiulnegerauruszuuvioan waslifipgnannszanenunue v
@mmmmhummaizmEJmmm?iEJ (Tunnel Ventilation Exhaust building)

%339nAU (Fire Emergency)

- desmvuaugampineluglusdluvusinmadv eaaasadelunimd
fonglusd lngdiamanilliazfosduiinilndiian wazfianienisszuie
a1masounseaiulil Wegnsathuiianisnisvilieiaue lagld JET FAN 514
U Waau Axial aunelvgifndaftennisssurgenniai/ide (Tunnel Ventilation

1%
Y 1

Supply/Exhaust buildingeglnafiuaniil Fuinauninnsednieluglasidas
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PRESSURIZED FAN

a1usanduiien1an1suyula (Reversible) LileyaaLasun13se U8 INIALLUYIS
anau(Emergency)

Fumis9$91A13IEUIBEINA (Vent building) azegfivaetessyuigennie
(Ventshaft) fifiafiu nglufndainauszuisannia (Tunnel fan) flanansandy
Aien1ansvyule (Fully reversible) 3ign Motorized dampers fidwneidon
fuinas Yimihiinuaufienisnisivavesennia suduazesnvesinauas
findosanidea (Silencers) tivansziuidedvioglunasinnsgiu

syuusnonAuianilli (Escape Stair Case Pressurization System)

szuusaemadmiutulanily avgndmmdouivulanilnainglusd gsedu
auuil Escape StairShaft szuuidsznaumennansnainia way Relief Damper
muauAuFuaglumandlal Wiy 50 Pa dududrfiarunsaruauils
Afuunsintumantln wagdeonennilnaasonanidauseguillidiluly
Tulanillnle

UFEF UPEF

FIRE ESCAPE STAIR

e ET oy e B

_‘ FIRE ESCAPE STAIR THALNG STATION _| FIRE ESCAPE STAIR

60m ALONG TO TUNNEL

000002090092 p LR
N 7

JUN 5.3-43 unuren135euneainad nsaiifaunaslndiluglusd

5.3.7 szuvandwasiulaiaou

el lun1svUEIAY LazNISEILAEIAUTIUIULINAILANULEITIALNSEN LaZAST

o umsprunlylunisesniuu (Standards, Codes and Regulations)

1INIFIUVOTIFINTIUANULIUTEMAME (3an.)

ASME A 17.1 SAFETY CODE FOR ELEVATORS AND ESCALATORS

EN81 (BS5655) LIFT AND SERVICE LIEF

EN81-1 SAFETY RULE OF CONSTRUCTION AND INSTALLATION OF LIEF

EN115 SAFETY RULE OF CONSTRUCTION AND INSTALLATION OF ESCALATORS

AND

PASSENGER CONVEYORS

NFPA130-2010 STANDARD FOR FIXED GUIDEWAY TRANSIT AND PASSENGER

RAIL
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e Lnau9in13eenlkuy (Design Criteria)
- pimsvuskantiiiu 4 94 1Benldandanusa 45-60 wns/und
- adleeansmiu dwdnaudslidesnin 630 Alansy

- anildnu TanaUszLm Fireman

54 ssalanguazUginanen

N50NLUUTIUTINKAT AT ImaTlakarssalinewesssuusalnh laldnanisdise
nessaingarlgiingnludeyadimiunisinsginazeanuwuuliiinumuivay
Uaonsiy wasdulumundnimnssy

5.4.1 @A1WN9sIaINgtazwEuaulng

UsswmlwmﬁumwﬁmqLLﬁJuLﬂﬁaﬂIaﬂgLsL%EJu (Eurasian Plate) Fsdouseusousiuiuden
landn 2 uHy Ao wiuuvaynsdwie (ndian Plate) nivauruildenlanduifie-ovansidy
(Indian-Australian Plate) WaziHuNyaNIUUTTN (Pacific Plate) Fadulvaiidoudisuasn
wHuAUlINEANATS

wuRulmfidenanuduasiieululssmdlng Anarnunassndausunuln 2 Snvus
1 wiastndauduiulmansesdeunsusniszmeluuiinalssinadounnswseni
Jusauld a1s1sussussrsulaeussvrvuand (@Ul.a12) neadundu wazunasiude
wiuAulmansesideunelulszina Jedlngjegluniany fusnvesuseine 1wy seui1deu
walvn seudeuriatan uazsesdousyuas 1udu éﬁ’mamlugﬂﬁ 5.4-1 LLang‘ﬁ 5.4-2
AUARU

ANNETAINY NI NINTUINBHUTITTANINGT UI951d@7U 1:500,000 VBINTUNSNEINTESEN
(w.. 2528) fanandluguin 5.4-3 Weldidudeyalunisfnuilieseiguuuulasasne wazgiu
snUaeAu
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Rainfall Intensity-Duration-Frecuency Curve at Phuket Alpart C, Phuket

(1964-1983, 1986-1098)
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Rainfall Intensity-Duration-Fraguency Curve at Phuket Afrport C, Phuket
(19841983, 1986-1998)
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n
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3)

4)

N = dulszavdees Manning
gld n = 0.014 dmsuRImaUNIA
n = 0030 dwiuiuily
Wy Q = AV
N500NUUUHZNIU

o  musnhillvasuaznu hnnnd 2.5 /A

e arugaiisonduinedliinnit 1.00 .

o goshuszmivssiuigeantuiosarinuimuadoruaesiguarmainane iy
N13aNLULYIDAEN

[y

®  YipaanvzfavranwuulRa1usassuietnledmsutnviulusey 25 U nelifiseau
1179,89%UD

o Tunsdlvasszdudwiiulusey 100 U %311 (Head) ntivie agdasagiininguny
5895U5 (Base of rail) lieendn 0.60 Luns w3eiU (Head) niviogs 1.5 i
yodusaudnatavia visil lmwualdrndindtdgmiunisesniuy

® auswnetn nsallifinnstesiuldunnnin 2.5 14U
® gduiinimatnvie
- 0.5 @usSuvienay

- 0.2 @msuvewasy

® duuUszavisvas Manning 14 0.013

5)  ANsPRNUUUYIENSETeTTUBINEILINg
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Shavie uaznsivalumadisldansves Manning fsil
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n
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6)
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N1599NBUUITUUIZUIYUIUUNIENTEAU

PANLNAIINITRDNLUVUUNENTEaU Tamuuaoantuulimdunisiuasianisinie

Auanaudinisivalagldaunisnimuiunan Rational Formula kagaanuuuniy

‘5§m3ﬁLLuzﬁﬂu@jﬁamiaamwu 294 Federal Highway Administration (FHWA)
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5.5.4 N1598NLUUTZUUSZUIEUN

Tnsanisszuvsudanavudmiagifn sveedl 1 2iremasuuIunAgiiin - aaeq
Huszuusaliisauifsuuvuvesssdanlngjasifusiia Embedded Track 93zUUn3
szuneirdmivssuusalainsauiazdseneudieans 2 dau fie nssruiediuuiionis
(Surface Drainage) uay NM3szuUBtnAElus1919519581 (Internal Drainage)

1) NI933UWUIVURINIG (Surface Drainage)
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mu‘wwuwauq W sasuasildnisegme 4 Snuairn52195719uuUT sdefiansan
MS55EUNETULRIMSEY Imﬂiwmwam Ao sonuuulifirmanisinavosiiuy
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Boalunesnudnams wiedmiuinauunelufidanimisaindesluseilinseing
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CHANNEL GRATES

BOLTED IN POSITION

HIGH DENSITY POLYETHELENE

PROVIDES STRAY CURRENT PROTECTION

RAIL TROUGH
FILL

FORMED
FLANGEWAY

WHEEL TREAD
DEPRESSION

HIGH DENSITY POLYETHELENE (HOP)
DRAINAGE CHANNEL PROVIDES
CORROSICN RESISTANT SYSTEM

RAILL TROUGH ENDS EXPQSED
AT DRAINAGE CHASE TO ALLOW
LONGITUDINAL SEEPAGE DRAIN

BARE RAIL EXTENDS
THROUGH DRAINAGE CHASE

RAIL BOOT ENDS EXPOSED

AT DRA!NAGCSTCB%ASE 0 NOTE:
ALLOW LONGITUDINAL

DRAINAGE CHASE AT SPECIAL TRACKWORK
SEEPAGE DRAIN BOUNDARIES T0 BE MODIFIED TO DRAIN
LONGITUDINAL DRAIN PIPE FOR BATHTUB AREAS AND SPECIAL TRACKWORK
DRAINING & FLUSH CLEANING COMPONENT OPENINGS

Uil 5.5-4 5UANS1952U18989519%1n Embedded Type

A » )

CaN

S
[———HDPE CHANNEL GRATES
!. % e “'ﬁDPsgaDR‘:lN(Jﬁ‘)WNEL
S I ot
......... Ll ] -
9 Lo a1 11} ROAD ~
I { L.
t (=——R.C. MANHOLE
#160 mm
DETAIL @
U 5.5-5 wuun1sszungindnsu nsalsesalninaguuniznans
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DRAINAGE CHANNEL.
M. (NIN.)

DETAIL B

SCALE 1:50

JUN 5.5-6 wuun1sszuetndmsu nsaisesalwilhaguunums

2) msszurednnelusisvesssuusaliinsaun (Internal Drainage)

v

svvunanuuilidsdugesdinmsssuioidmdusnouriniifnasesaliiteteiui
YI50U9 swﬁiq%ddﬁﬁmﬂ@mmsﬁmﬂi'ausuaaaﬁmLLazmiLﬁammaﬁaaimwsmﬁq
syuunsiansesaliudanse ssuutsfunisdalrddesssustheanainsisnouning
fndasnavessruusalilihsaunasiviossuisimueniie Sutmanidlvssungeen
lugneuenuazlvianunsatngsdnw dmhannuazoiaiietestunisgaduse uananil
é’hsmLaﬂ%ﬁﬂdaa%’uﬁﬁzmaaamfmqLﬁmgm e

FLANGEWAY
APPETURE FOR SPRING CLIP
ELASTOMERIC EMBEDMENT

DIRECT FiIXATION

BASE SLAB

—
' RUNOFF TO
CATCH BASN
OR STREET
ooy s
) NNEL DRAIN
SYSTEM BETWEEN FASTENERS - o NAGE

5U7 5.5-7 3UAAN1552U18Undm3U Internal Drainage
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UINAUNAISHNITTLUNEUIANNBLITISEUUS IS Tawn

e ilUAsuwlaInINa1nAINE17 (longitudinal grade from negative to positive)
13990610

®  UShaMUTgIuInaMuenIvguarisemugesiunsudwlagans
o AUInuNINuRAwduY Tuseuy 1 Switch 3o Road Motor Box

o dalvliveszunsdmivssuieuilusissalil (Flanged) wavtoTeussquainasdmniu

Automatic Point
o UlusnssnsuazgnsEUIeIfegnszueludissuussuedinliey

®  YRTRLARTENINTUIIMLANLARINlNiinuEn oI I ARNTazay
ANuTUld AzdesdnliiinsseugiinuLuIsessall

5U# 5.5-8 M352U18LILUY Point Drain
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3)  A155TUNYUIVUNINENTEAU

al Y & A a ' & Y
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4)

seenuuuuszUIethluglusdnisaen o Anuaamue eI FUTIEIMSY
salyifh azgndrdnlilviarndu vl maswesglusdsalwiilianunsafazenidudiuiu
diedastuthinadluglusdldiduiuglusinisaenvesouy fafulunisesnuuuaz
fsualiiseszuisidarnunssiivinalndssduiudeuiiand luneglugluse
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daWnuazinfasguia
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o

nsszuneinlunuiguddantige (Depot)

nseenLUUTTUILIEUIBthlufiufiguiteuthsmeidsiiufioonassdmlnedvulfuun
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5.5.5  Ms3usiadayau1vinulug 1 i1 uuasuudun1elasns
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PT16 [A1734 125.001 125.00
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(4uit 125 memonse)

sﬁuﬁsau (m151471) 1,755.00 4,489.09
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1) AunI19979 (Gauge)

auniesssrdenduiiiilainfisaluihanunsodsldsuiu szeerneg vesisades
Brunfinrsanlunisesnwuy Tuudnamadfidenfivszesseg vesfisaniuniny
wanzan Sailfsfumnvanasiesiunldnusinsgiuvesiailfedud Tagléidulds
Fnzauwazanudilunsiwessuninugkazain 181 uRasen delvudlaldn
;ﬁmmiﬂaamﬁaﬁgﬂﬁfﬁﬁua@jﬁUizUUﬁLﬁaﬂW 979 Standard Gauge (0119 1.435 m.) %30
Meter Gauge (1119 1.000 m.)

I
Y

Ao 19TMMUATAEITOIUANIRINITIN 5.9-1 13T vuakavAnauTfnie YeIseuy
s1vzdianuuaniesiuluidagdngs

A1519 5.9-1 A2981999NNUATZUUSIE 815U Standard Gauge

Requirement Standard Gauge
Track gauge in straight alignment 1.435 m
Static envelope (SE) 2.65m
Kinematic envelope (KE) 295m

Swept path line for one lane in straight alignment | 3.25 m

Minimum horizontal radius at stops 1000 m
Absolute minimum radius 25m
Suggested minimum radius in-line 100 m

, 4.5% (continuous ramp) up to 7%
Maximum slope

(maximum length of ~500m)
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Pour o bouties les ool sont denn bes en ALKGNEMENT DEROIT.

Anti-vibration laying with permeable coating

ANt de [anage Biinr B3
L3 el | 5 )

— N

015

Laying on structures

JUN 5.9-2 suddegenldlaeniluvesszuusalniisaun
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5.10 HN955UUSN

958 UUTN M 09NWUUIINHANITIATIEAANUADINT MINISAUS AL D TRISUUSUIUNISAUNNG
fman1sal lneiasausenauiudedniaiieg sunuidums dauandugun 5.10-1

29AUTENOUTRIHITEUUTINETULA fall

[

an1fiuanevnna (Terminus) AvinenAeIuLILITIRNNkAzRaRIIEETNdmMSUIDNTE
19u3n1s (Stabling) dmsuvuIuse 1 vUu

mudsualagalsiiaianisaluanaliiuianiudvesd 1IN UILTaNfeIN15gegn
TugidluandosginuasinanludnsenitsieinAeuunumATminguinwazyiny
= o VY IS o % . . . . d‘ IS 1

e mualidaaiuateniedmiu Partial Service (Partial Terminus) Mi@n1dn1334
anflonaniidyinunnnszyns MnaAsauns wazaaidvitennideuuiuIgigiie
InedaailvinoiniAeuuunigiiaazdssdmsuaenseliusnissewinegiu (Stabling)
dwsuruiuse 1 vy

fuinaandaondvudslnearsdamiagiinunadi 2 9¢3 Non-motorized Fallback
Switch Adldlunsadusnsvesuuiusa nsdlvndnduvdotiananadisinisUaouy il
anunsaiusaserisanvinenimeuuwmAgin-aafuminedesfg i uae
annianige-annilaass ¢

T59aenuazauitentize (Depot) ilelilmmazanuazUszudaaildarglunnihvuiy
50L0198N9INTEUU oA 1umlevesanfouaiTeinmnnssYns NIATquns
dmsumalsiidenloslssaeauazauddontige euszninramuisesnuuuidums
1Ao7 Tnglurratuiusnssidngssuulufiemadides uaglurianarsfuruiusaee
gandnszuLINTiAseenandieadumdn
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+0.000 +101.000 34280.000 54783.000 54783.000
Phuket Airport Musng Mai Muang Thalang School
MWEImRITIUThANAS ool Trndowiizsnmre
| |
South bound F i
c }—-:
|
i O il . !
Honthbom | — %
* 5¢75%.000 $4088.000 !
104288.000 134173.400 134633.000 16+458.000 180$68.000 214673000
Thalang Depot Two Heroinz Monument Koh Kaew
dinsnste sdoung yamihitamaied Wnelquns insans
| 134724000 T A B +8288.000 |
Sout‘h bound | [ [— > i
! § F—< = —_— '
. {
North bound | a $ - i
| 214718.000
244328.000 274023.000 284083000 304043.000 304088.000 314043.000 314598.000
Bus Terminal Phuket Ratchapat L. Thungkha [ Old Town Clock Tower
#orTudeginoanndag A same 2 muigqin emn fisenin npuine
| 264962.000 ¢—SE=etmcsses o |
Southbound | 0o [1 =" i
C p—
! . I 1
)
I 1
Northbowd | O ] ,
314839000 324344.000 324856.000 34328.000 34+962.000 354745000 37+102.000
Bang Niaw Phuket Public Library Saphan Hin Sakdidetch Daorung Wichit ChosFah TawanOK
s vieoRyRUR MU fEmauy Fndumad ] 32n EAssTusen
| 324382.000 34+942.000 37+158.000 |
Soul‘h bound | &] B @ i
=
! . . — . — — . !
’ f 1
Northbownd | i
39+241.000 40+371.000 A14724.000
Paksi Ban Khok Tanot Chalong Toom oot CD memmpma o mwranen waren
s Srulanisun cacs ; bz e s
| ®
Southbound | [ Tecicnsesson
c ———>-amm|
| - e < .
. -
Nonthbound | [ ] ® ]
394298.000 *
A1+748.000

o & Ia v = = a = Ny v 2 °
YNUY ﬂqiaaﬂLLUUl@JWﬁ]WﬁmWIWN%’NW?QL@EJ’J LUDNRIANTITUTNNINLAYIUVDN DY AR LN

5UN 5.10-1 Aes8UUTN

[

112

ANaNIsatunsveesyuuluwdvesaudlunsliiuinig wazdndudeadiduiugeadu

WagUT1 (Switch) IMnTuBedanaraIamuwarA1UI3esnw Tumsiiusaruiusaasdng

| ‘:1' v 1 = a v Y ' = Y
‘U’N‘I/INL@EJ’JI@ﬂGlEJL@JEJ‘UUUUiOIU‘VIﬂ‘VI’NG]iﬂ%ﬂulmaaﬂmﬂmﬂw}ﬂL@EJ’JVLU a3 e 3e Uy

lanTvaeuauasasiouas Switch dmsududsusseglumunisngnsios

5.11 wuusa (Rolling Stock)

YuUUs0 (Rolling Stock) dms

'
[ Y]

AUz LY

[

ulAsensiiasiinm ail

Lﬂu33UUiﬂ1Wﬁ’]i’]\‘iLU’] im Tram

[ ]

o {ANUNINNINTIIU 2.4 LUAT WSO 2.65 LUAS

e danuenUszanu 30 - 40 LWng

o syuvdeannsalauausTUUABIMAN Yse SYUUARYNY

o mnunNewasaemanaunsalauaiy meter gauge %38 standard gauge

o syuudngliiraviduszuuanegladnilefsws (Overhead Contact Line) wazilszuu
wunmeidsesaninsnislilusvezdu vie sevudielnihdug fivaeade IHasgn
wavspeldanululasenisduldnad (Proven use)

o yurusadunuuitud (Low Floon)
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Bombardier Flexity
Outlook

Bombardier Flexity
Swift

s =

Siemens Combino CAD Urbos AXL A35 CNR Low Floor LRV

gﬂﬁ 5.11-1 A29819 Urban Tram

Bombardier Flexity Link

Alstom Regio Citadis Siemens Avanto

g‘dﬁ 5.11-2 f78819 Fast Tram / Tram Train

A1519 5.11-1 A29819aNWULAITALUU Urban Tram

Alstom | Ansaldo | Bombardier | Bombardier | Siemens CAF CNR
AuanwMe | Citadis » Flexity Flexity : Urbos AXL | Low-floor
402 >iro Outlook Swift Combino A35 LRV
Example Bordeaux | Milano Marseille Koln MST Stockholm | Changchun
Length m. 43.99 35.35 42.5 294 36.36 31.18 30
Width m. 2.40 2.40 2.40 2.65 2.65 2.65 2.65
Height m. 3.27 3.30 3.50 3.75 3.55 3.63 3.60
A1314 5.11-2 AI9819aNEAIZAITARUY Tram Train
o Alstom Bombardier Siemens
AUANWUS
! Regio Citadis Flexity Link Avanto
Example Kassel Saarbrucken Paris
Length 36.47 37.10 37.10
Width m. 2.65 2.65 2.65
Height m. 3.65 3.88 3.88
s uasinTinslilenyusuasulasinisszuvsuaIauiviingiin TU-RAC / AEC / MHPM
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A0819YRITARUUNUAN f0819YBITARUUNUES

JUN 5.11-3 dedevassalniinauiludiedszme

Q\Juw'ﬂ 1

Wawuit 2

UM 5.11-4 sUnuuannivensu-dedlagansvaslasens

5Ufl 5.11-5 @893 Rubber Wheel Tram

s uasinTinslilenyusuasulasinisszuvsuaIauiviingiin
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JUN 5.11-7 fregrenisanglnimiafsue

5.12  szuuanalfdguaunad (Signaling System)

Juszuunalndyaadi wiessuupeuiames Tunisivaviusalfiewdslimdnauy
Fusalsmsrvanmdumstimin uazdndulafiazvgasa srasniusy viedsduiianig
Trnmsiusasiiiululdedsasadiy 557 wasfiuse@ndam lnslamglunsifusaaiuiu
vudumaior niemsdundniiieldsalwisauiuuinauanidsaly viearuausalal
Tnsiduruandulumuitimunlinsdildssuuenalidynauuuasuiiones Tnsgunsal
szuuoaiRdynaannIaiaksogluguuininsigy 019 § 420 aosd 14

szuvenaidngasalnezmuuuazivuaiianansiadeud wazszeziatlunisiiusa
yesvUruTIfeguunedAendu suinsduninuinuandsoly Tnenisiiauses
guUnsalineg Tuspuu azeenuuvliviauduiusiu ielninamudusalwannsadaduls
dusaldegnaiule wazliliinauduau TnefissuueraiRdayains Signaling System) d1msu
Tassmsszuvrudanavuimingfin sesil1 asiemanuunAgin - ases fsuuuy
dnnaifodlesssuunasidevdnuesssuuldded
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FORCTIONAL SRCHITECTURE OF THE SIGRALING SYSTEM

Manoeuving aress ol o LRT mdwors

i i R30S With {rans miss I memasrk
Tuarem ssion netvark (ot fiter)

Inierizany Wi IR sian networe
Frirk mashine

Bignaing warkstaion

LT
5.12.1 A1SLAUSA

TaUfURn1sAuTnvzasnadeIiutatanun15931939 b llauiusasuduuauuialy

Tnglusgrinnmsafiunsenuausaund salwazliusmemeinudrelevemmadusadundn

= v v ) al Y & . Y o .

Fawhnauausalii wduefousasnieszuuile (Driven Manually) lagldvdnnis line-of-

sight tiasansgludagtuldlafnfsseuun1is 19eas13TUAIULNUIUUNITOTIIN LAY
A % A

willoufiuszuusalniinluiilos

lumsidusawuuuni @unisaggnivuauuusalud@ (Route Automatically Set) @saudu
LANTNNTURAYDUNSHAUINRE19UaDANBEINSU Tram LAgLanIZ309

o msAUAL Tram iesnwisvezUasnioseninesn Tram 2 Uy

o msmUAL Tram fMeanuiifivasafonuleulvvesunilouazanmuindon
o mM3UftRnudetfuimunanudy wasdodmusisnisifiusndug

o MsURURMuEYIUNA1) VBITEULAUIABEINATIATHA

v v a Y o =
L4 bIIUUINAIUAN Tram aqﬂqiﬂﬂaﬂiﬂ‘lﬂ@ﬂqﬂﬂﬁaﬂﬂEJIUVJﬂﬂiﬂJ

o MsUJURMINFURUUTRAERINAUIAIUANNTITIAETA OCC HIUYBINIIVDITEUUINY
doans
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(%
o Y va o o

Tagdmsuiiuiinisdadygrauianunssuvaalfdyyia vimntinssyituvuasa b

L7 o

< v v v €

(Tram Detection) hazdoAldun1alaesz UUTIAUAUNUS (Interlocking) Miazuandlinldnnmiing
muausa i laufuRaurugUnsaldedudyain (Wayside Signals)

Tunsalidmthimugusaliveidumadiuse Wwihiieuausaszddunauuissaugulusn
yavuan tearlisueyanalsivouazidenidunisiiurimiedield aeldnisaiuau
Y9958 UUDIARAd ey 8 (Signaling System) WuludessuudesAudunus (Interlocking)
filsihuanmsgm High Safety Level: SIL3

sruutadudyyrugnindeludunisiiannsolfdmihfieruausnansadaunalduay
nensnlaag1sUasndunauasiiudyyi launisiuen F3ilevlgnadaiiiesadunion
sheauigegailiiiufivun luvaziinutuannsasesiudyaald Tneditiefmua
aEafidanudfyfussornisiusniivasnfsaenndesdusreenianisue ity
v mthiimuausaliluazognneamuuundune wisliudlaindmihiiaiugusals
annsangaldviuneuiddyyral viedyaalasias vieddavng viesalivuiudy
Tnelsiiinsdniudl Overlap Protection emuvasasdedlesalwidaya o

5.12.2 szuUiRdIUNYIUIUTA (On-Board System)
Turuusaagyinsindsynneuiamesiilie

* oufaiuIUIUTO: TOYAMNNY YU NITTTUAIUNUIVOIVUIUTA N1TTATEEENI
(Odometer) MaLUAYTEYID T¥UU GPS %3038V Galileo TayaarniAIedeudayayIaN
v . < v ' Y] Aac 4 &
119119 (Trackside Beacon) tusu azgnddludaszuuidsniieivasgudaivaunans
(0CC) \Wuszare) (Wu ne 20 3und) iunmsssuvdsihudeyauuaietnenduivg

* GaudaiugunIainTIanilagasNAnAIuLIUINTA (On-board Puncher): Woaileadnuiu
N19ATIF7 LASAIUAUIVIVUIUTO DNBINWTIE (ID) VosanITlsingg

* YN UIBLAAININUNTUIUTH: ADNTINDINARAIULIUIUTAZTUTRYRARINTEUY
@SlesvasgudauANnan (OCC) MuneszuUdwudaauuATaY A WINY Wazds
Toyaludnauaniua

e Wauroiy Back Office vpss¥uuLAuA1lagais (Fare Collection System - FCS) :
ABLTILADINAARIUUTUINTIZAITRYALAEITUNISIMNUATLAEES (WU Tayan15nII9
Y] Aoy o so Y =] o . < | 1
Mlpgarsiduiusiusia 1D vesanil) Uy Back Office 9995z UUNUAINABETT NIUNIY
swudﬂﬁi’fagauw,ﬂ%ﬁhal%ma (Wireless Transmission System)
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JUN 5.12-2 fedregunsaliinasuuauluse

5.12.3 n159an15deyaynaulnasnas (Road Traffic Lights Management)

[

v a o o o &
VRUINVDITILUUINNIT QJ]QJJ"IﬂJlWQﬁWQﬁ HUPNU

® 75733V (Detect) UIUsH Tram NMGFATIGMMEN 75333V (Detect) T08UATLIIENIUEN
Wso ATIRTUNsNAdIaAuRuttauy L Wudu

[

o UszaudUUENIT9TITIENIN Tram FOUUAAINYARD UAZAULALLNT

o ANy IINaTI9T

[

o nmsUszdunazasivdeudygralvasasuezdsdygrausiou

A}

(%

o anpnudsdlunsiingURmensluaiung viselunstinenainauraUnfvesssuy

o Jausiavayariuszuu SCADA

¥ o 4 A

o Jeudedouaturudaununsasasveniies (City Traffic Control Center: CTCQ)

Y Y 9

YUIUTH Tram %ﬁm&%qﬂmaﬁszuwaﬁw%ﬂmw (Priority Request System) Feazvilivsu
AILAUITDIVUIUTO WAETZUUIANITNITIRANTHLAY (Priority Request Management
System) TuniieAiuaun13a5195 (Traffic Controller) fiegfimausnaztirdeyadanaaluld
ALANATTITUINTLU TN UEN
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1)

2)

ANSN19IUVDI5EUU

53UUTnN15dy1lne3195 Aginnuleednludd dmsunisufuanisund seuu
dyaalnasasagli Priority imsienliunvuiuse Tram

lunsaliinn1stntesvesgunsalngiadu (Detector) viangqn veaiunu (Controller)
Adsanunsaldanuldnusevresdwudygraduiiugiu lnglddeyaninniioganviae
AIUANDUT WU

S18ALLDYANIWNATA

an1Ungnssuvesssuudanisdyaalnasas uanadagun 5.12-4

L4 A

PAUGAIUANNITITINTVRULRY (CTCO) sxuudnanlnasasazusenaume
® SEUUAIUANNITITIIVNLIIRY
® STUUMUANLALIDNADINITUATDNIDY

® PUANININNATUAVDITLUU Tram

v

MUsenagiigunsal el

o |

o Fuaalwd1usu Tram 1 ¥a #eRANI9NISHHUSE

T o

of

vy
v aAa 1

o QUNIAINTIIIVVIVIUTA FAATIRINULTENINNTNS

o gUnsninmadusasud Aadsdiinoulunngesasnas

o Fyaadvasasiviauen dmsusosudlunsazfienis

o dyaalndmsuaudiuauu ndouduna

® 11128AIUANNISIIIDT (Traffic Controller) %Ls?i'amiasi’faaﬂaﬁy’af‘ﬁ'mwuﬁa@é?w%nm
ynalen uazanssadensefuaeNinmosAIUANNNTITITAAUIAIUANANTITIDI
(CTCO)

o szuUMUANLAEAMINNEBIlNIYIFTnAndaEamIereIsEUY Tram

® FBUANININIINNGBINTVAUIRTUAVBITEUUITIVITALUA LIRS (BguBNIUile
VOULUAUDINIUTZUU Tram)

o vuvUILsAIEARRIgUNTadsdyY I (Coded Emitter) leligunsainsaaduuenuey
Iganduvuiusa Tram
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Operation Control
Centre (OCC)

UM 5.12-3 aartnenssuvasszuudansdyaialnasas
3)  AWNULAZNIIATIIIUVUIUIA (Train Detection and Location)

A15ASIIVUALAUIVDIVUIUTOIIDNNT #1391

o dusurnnldiuaniaaniy Tdunalnmideaun (Inductive Loop) NslaRanuuly
N15015299U (JUNSNNITLREIAUAUNITATIVTUEIUNINUSUUOUUAIE Inductive
Loop MlU)

dy el'd'd Ya | (% 1 2 Q:I v d' v

o TuNuUNNTNSIERINITINAUTENINNTaLUATI MUAUSEUU Tram tialiaiunse

nsIULaNIzAIaUIuTalaglins199usaduy agltn1sns19dunaY Signaling

Detection Loop

SPUURNTINTUIVILINALYNAAAITIUS IUARUNRLT NN (AAAMIaYeIvUIUTN)

o yngUnsalnTIITUTIUINTRINTGMaUeN (First Approach Detector) : Tagvily
wgninssuTnuteudmauenluszesnsiivuausodeddinalunafunisdons
wonUszana 1 sevvesdyaal (nevhluazedd 90 Tund) Fevirlkaunsa
Uszidlughanandiarliavsfuaslunisiumaien (Tram Priority Window) e ed
WATUIUTA Tram hazUsussuzinawesdygalnlamunzau

¢  YARUNIRIATINTUYIINA19VDINTTLU1dN19UeN (Middle Approach Detector):
Tneilaggnindauinmnoudimasnlugeitiu “gadndulaveamdnaudusn”
(Ao ﬁ;ﬂﬁwﬁfﬂmmﬁuimgﬁm%u%'jwzL'%'uL*uaﬂéumuiaLﬁaﬁ%mmﬁé’fgfgﬂmlw
v3elsl) Teyaiildazgniiluuiuusanansudures Tram Priority Window uaw
SudunsaniunisTiavsfeeiivnauen (Priority Process)
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o YnaUnTaingIdUYINTIgN19hen (Close Approach Detector): Tngn3luazgn

Aasaisnmasendntosnoudiuen definisasaduiiatu (Activate) awlu
N158UEUNITIWIUNIULENVDITUIUTE LLazLﬁaé’zyigwmmm%’Uqum (De-
activate) filusuaunszurunsliansirsiivnamen wazddeslianunnusdug
wdeusnudyaall

Junction
Controller

F Y

Station

=l d | g | |
Entry and Intermediate 2 Intermediate 1 Distant
LRT plateform #—— LRT direction
Road H Calls
Junction <+—— Information transmission

gﬂﬁ 5.12-4 AILAUINITATIAIUVUIUSA (Train Detection Location)
AMSUNISIARNS NLABNNIEN

4) deyaraulnas1asvesszuu Tram

18 W9I195VDITTUVVUANLIATUTZUUTNIUIALUT Fzuanavindgyeialn (Aspect)

o

wansnaiu Juegiv

Gl
a
Wl

o dygalnasasuinuniaen dususasus

o deyeeutaRudNius (Interlocking Signal) FaiAeTesiumINUARAABTENINUUIUTE
E;\ T weruwn e iodnnnila vreia W
[ -~

ST AnATana WedygeaTa 3 3und) Tunsfeul Fsmeonmnel

\ /_\T\— IR Hi":ﬂilli Ll

o Wl EEW I AT TR WD LR

weruwn i e Hednynnia e ougaFnsuunonld

U 5.12-5 fegnsvawindnyaialnasas (Aspect) ¥a Tram

ene: MnliilssuuaugAIuANNITITIATYRNLEeY (City Traffic Control Center: CTCC)
p1avllilatursadnnisnaslu@nsaiiay (Priority Request Management System) L
salwdi1 Tram 16 vinlvisalaiih Tram desufoRnudyaalasasusnd Juilvianuives
Meiuse (Headway) tanunsavilgnuiilésan (Forecast) 13
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o
5.13 gSsuUsasng
5.13.1 Taseadneszuulnsauunay
ANwULlATEATIIVRITTUUINIALUIALTDILATINTT UTENaUMIUTsUULEDesN9Y Al

1)  $2UULATUIENA9 (Backbone Transmission system) 1o ld@1nsussuuLAuse wag
dmTunugINLazUIMIINNG Usenaumegunsaliaieviedudeudaiumeaglowi
a3 (Optic Fibre)

U 5.13-1 fedsgunsalszuuiasadieuazaneloudatues

2)  szuUlNsANI (Telephone system) Usznaumay nsdnidrtineu laun Insdniangs
Uszdniilu OCC/Depot waglnsAnvianidu lawn Intercom anuanniluazthavgnse

U 5.13-2 fedeszuuInsdni
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3)  STUUNAR9NsNAl2995Un (Closed Circuit Television: CCTV) USenaunl8ssuunaad
TuanniuagaudunILause

sUT 5.13-3 fegeszuy CCTV

4) szuumIvAudINIswaziiudaya (SCADA) Wiemiual aua wasdenisszuulnidmsu
Wuse s3uds sruusaliihaug Minnsviheudniegnielyl

SUT 5.13-4 f189353UU SCADA

5  92UUINYHE15 (Radio Communication System) ld1msudoansdmsunisiiuse
5enI19 M OCC WagHAIUANTUILTA FINTAIMTNNUgouU159

5UN 5.13-5 feenessuuIngHedns
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6) szuudayad1snsaue (Public Information System) Usenausie szuuiiedeyaynians
PID (Public Information Display: PID) szuuuszn1aLdes PA (Public Address: PA)

JUN 5.13-7 fredreszuutedayadniems

7)  sruuunIvEn (Master Clock System) ivelditousadyayiauninidmiunnssuy
sl wazwRnImuaaduasinense

5U# 5.13-8 A7081955UUUIRNMEN
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8) svuuluiinides (Voice Recording System) dmfuduiinidean1saunuimniessuuing
wazsruUnsAnm

JUN 5.13-9 fadreszuutuiinides

9) FEUUHRANIIUUVUIUTA (Onboard Communication System)

5UM 5.13-10 f1981938UUHBEITUUVUIUTD

5.14 szuudenszualia (Power Supply)

waaulnihanelisalnde s wmtedses azarenuaagadusumanduivanslniiuaes
= a < 1y 2 ~ P (Y] P ¥ I a RNV [
#9218 (Pantograph) aztlunuuiuls Weaiunsanagivauiaidigluuinanldndany

d' ei 1% % dldy a d' b4 1 ¥ 1
PNUUMAeS YuUsanlindwulihazenandiuinameielinseualniilnasudrgszuy
Jupdau NnUuIRzinaassenduluSantaelu

agslsfimugSuduuniudesihesnwuuszuudtenseualni dvusaussiulimnsauiu
A ' LYY A o A I -

szuusaniden sruumsdeliuuvatedudawmilefsue viednglvauaniil wieiluszuy

LUAMBINTIATIEMIELUUTIRY kasfmueaaiilningesdieniseaniuutugaying
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1) szuudglnindmSusuiaaousalniin (Track Power Distribution)

2)

sruudgliihdmsuduindaussuulni arsdenldssuulnihilauinsgiu 019
750V DC, 1500 V DC “1a*1 @3dannaadiuannsgiu IEC 60850 vi3ainnsguaInasue

Wesumnnmsnaasdiaseiienuusians Electrical Simulation AMAISIENUANSEBNLUY
Y89 @UV. NUIINADALUIEUNILATING UnlTSEUU 750V AgApan1saailinilng ey
(Substation) Uszane 12 wiis uszesdi 1 egelsimulumsesnuuuisniiasdesilannd
Inlhgeeaananmng 1-2 Alawns yilvduiuaailiihges 91adediunnnii 12 uis

dnedauuaydunailiafses (Overhead Contact Line)

Overhead Contact Line System: \ussuuil@eusaaeduda (Contact Line) S¥1#314
G 1 = d' . . . . a v o 1

lén vise SEnINgAdafienans (Building Fixing) lngasilianzaneduiavinlvligsnaneni

= & a ada v & Ao = <& v o a o w

Faduguuuuiauinfedlunisidauluiuinies Fessiusuriaion nilaiudAguin

Tnen1599nkuuszUl azdeaduluniuninsgiu IEC 60913 Tunsaiilfisaazsulud

HUNI9 Pantograph

JUN 5.14-1 fagraaaeduanfeauuuniy (31ed1udi)

5UN 5.14-2 A108198188UUULENABUUUATIY (219ATINAN)
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3)

5UT 5.14-3 A7981981889UUULEAYA-81A5 WUU Cross Span

JUN 5.14-5 fadremedeluglusd

dmsusduuunisitenseualiindnvatesusuy 819 seuudneliiseduiiufuiy
prafudnmadenuilanaunsathunldlanulasmis sgrslsinuazieedinisiansan
UsziiuiFeamalulad s1a1 wazauendelunisneasne lunfeus M

Fallback Operations

seyvelniwuuwmiledsee (Overhead Line) ﬂzgﬂLLUQLﬁuaiauasJ’]aéasz RRLRININ

IS DN v aa a a a a .
Y9an11g0uUALYAfNYB1319 (Track Crossover) lunsalfitindsdaund (Incident)
Tud T Uk uEUN1Y aza1usasnnsehatninludanlasunansenuaie Isolation
Switch Wevin1sdentngalaeg1sazaiIn wagssuudsaiunsaaiiunisianiuund
NNUSTUUASAINLNED FIN15A 1T UNITAILITAAIN15INensosnnseuhal N1 laain
AUGAIUANNISIAUTA (OCC) H1UsEUU SCADA
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4)  FTUULUAAGS (Battery)

52Ul wunmeifinadsvuruIuInazgnldunaiifesnisliliiqunsaiaods
nszudlih onaununsiunszualsliviunsanedslaessuulduunnes deazviins
yfanszualil vagfivurusaleitugasenszualii elfudisesllununimned
Fevirbiaunsaldiduunaandnudrseddaidussogniauszuna 400 - 500 LA
Prsilduunmedvviusaaziidnsiiuazanuiigsgranacdamnzfunisldiany
Tuwadles sauriedaiausifudosldszuudiuoniea HVAC (Heating, Ventilation
and Air Conditioning) aghsstaiiiedlufiuiiiiianineniaden Tulassnnsinansanld
sTUULUAWDS luAloa waguTnoyaIdvmnsEdRs YmaSauns

5.15 szuudanuAllagdns (Fare Collection System)
5.15.1 szuudaiuaAlagans
1) sUwuudnsiagans (Ticket Type)

o Unslagansnaly nldguuuuldduda (contactless)

o a P Y] @ .
o Unslpgansuuuimeddes WldsuLuukauuiman (magnetic)

Any Ticket which 1as 0t oo validased is invlid
Foe the

PRANANERC 3 PASMA /PRAGHE OF 3 20085
WD PO CNAIN WALOATN SO

BRI0RLI0 PGRTADNE

sUfl 5.15-1 fiegneguuvutnsiagansuuuiiisaiien
2) msveUnsiagans daliinisdmthednsiaganslu 3 deanis lawn
® Ticket office
e Ticket inspector (WnaunsaUnILALETT)
e Ticket Vending Machine (1a3assmiednslngans) Tngazindas vy 1-2 e
Aoanll

3) Ticket validation NSE¥UUTUILTD LagldLASD9RSIVADUNSBNTNIUATIVUAS IAUEIS
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5.15.2 AMENYMUBITZUY

a o

@mé’ﬂwmzﬁuaﬁzw (system characteristic) sl

(1) Ticket type : UkuuUnslngans Saewmuu Inewuuwsnidu Stored Value Ticket (SVT)
wuulsdura (Contactless) luguuuuves Contactless Smart Card (CSC) Fawung iy
favansUsedn druuvuiassesifunvudnsuavusimén Wudaslavansifiodden
dmiuglagansas

U 5.15-2 fegnslinslagans

(2) Ticket Vending Machine : 1A3as9 e Unslagans ssanaslunnaniil G99nsnng
yzfosfiszuunanasastlaatsnmlinasaanlnedasiasasiieglug TVM aasesiiviua
WEInalaglbaUNITASIFDULALLALTILINTRSAUS aE IR Muuaiialllmianstivnsuun

5UN 5.15-3 dA7eeaaIasdmiieinslagans
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(3) Ticket Office : LUudinaulunisdmitednslagans Wuyartng wazliuinig
Wenfutnslaeans dmsulasenise seeed 1 svegfiaaniviterniAeruuuIyfguis

5UN 5.15-4 Aragredrtinaudviienilagans

(4) Ticket Validator : fvualviiasssnsisaeuinslagaisuuse s duvddlnanuusee
TuawszgaredatioeniunIed wagsunaauuumsalumiumismgay

31]17; 5.15-5 29819 Ticket Validator
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(5) Ticket point-of-sale : {ugadmieuaziiuyan1inslagarsiioguoniiuilasenis
Fepradnfiunistaegaimuies wieiluwenyudusniunisununielidennaudsiu
naUszlewil (revenue or profit sharing) wu Wusumvanuinalnaivaniiingaiues

AsTrineTnsingansuuse wenlaiduasauu fs

(1) LUUNRUNELABLASTEITINUNILURSIALENT : SUTITLAIERUANNSOUNSATAN/LATS

|Billets

5UT 5.15-6 Arag1ainTasdmiednslagasuuse

2) wUUIINUETAENTNIIUATIFUASLALEATT FLNFELATDIINNUIBUASLALAITUUU
W1 (Portable Ticketing Machine) @sasunsasutnselansdnsiasan/iadn (Chip
or Contactless) waziduan (Frseliniinaunsiatnslaeans)

5UN 5.15-7 A298191A3893191U18UATIAYESUUUNANA

o & £y ¥ < a a o L

vl sUnuuszuuUnsiagansagreulussuuilaisesiusuiuuinslngasues suu.
WarIEUUAI9IY (Mangmoom 4.0 EMV) wieauisauisatdsunenuszuy Clearing
House ¥4 3¥li. WagsyuumiTiula
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5.16  AUIAIUANNISIALTD
5.16.1 qu‘c’iﬂ’mﬂ&lmitaum (Operation Control Center)

33UU%QﬂmUQMI®aquﬂmwgmmilﬁuia (Operating Control Centre, OCC) %&%@Lm
amsmsiAusauudunaazannsadeansiudalaeans ninautuuazdmiiiidndug
NuMeszUUAeatsuargunsainie Tagmlunisvaulugudalugunats (0CO) 9z
Usznaume

o msfemssniadmiilunsyiau

o msdnnsiiefuglagans

*  NSIANIIATUAITITIAS

dieliAnauazaanlunisufifeau qudauaunisiiusa (0CC) arsazsangluuiim
udtentize szuuseg dmsudmihinielugudemununans (OCC) Uszneusie

*  STUUDMRAAYYIMEIUNAN

o szuvudoasdiunans 91l Ingdeans Insdwii uavaevelinesndonsasia

*  S2UUNRBNNRTUANENTIINTUSAEN LAz AUgYeNUn5 (Depot)

JUN 5.16-1 A29819URIAUIAIUANNATN
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1) szUUNIMARIUIaEIUNaNS (Signaling System Center)

v v

sruualRdy g IEuna TINBagsies mihaeujuRau (Workstation) azgninsa

Liluieamiuauves OCC w3o vosdmiuindsgunsal (Plant room) laentiniilunis
JansaruaunsAusTuLTaliih Usznausie

L ﬂ’ﬁﬁ']‘lniuL'Ja’]iﬂ’eJ’eJﬂ‘\]’]ﬂ‘mu%’m’]‘V!ﬂLL‘VN

o MIAUANNISLIEUINIS: Msuddbininaudusansiuitvuiusaaidiuieisani
A15N5AUTA 1AL 19N1SAIUANNISLUINIT 917

- nseuauasnsiusalusundunie: fidwneglinisiausaidulumy
REL NPl

- nsmuAnszEEiesEnitvuviuse: fldwanglviszegvinwesuiusaiiesnain
Ut dulunuszEianunTIaT

o

- MImUANkAEIUAEUNINsAuTatugudtent13e (Depot)

q

° msm‘%‘&m%@gaﬁﬁwLﬂuslﬁﬁwﬁﬂaa’ﬁ'%”umw

o msvwsmdayansliuins (Wu derimun viseruammsliuinng Jusu)

5UN 5.16-2 A1081990UHAAINA

W12UURU (Workstation) 3ZUAAINATNTINVBUAUNNINUA TINTIIFTUNU
VDIVUIUTA LaZFeIuRouUANUEAUNARI9

2) syuuIng (Radio)

4

szuvIngiluszuuilddoansnadessgninadmthingudmuaunad (OCC) wiinau
TUTD WIMITRTIaMlagas wavldmtnngenUnse seuuilagldnisdainudayaniey
\A38YEAAWINY (Radio Transmission Network)

dldunnauaIunaisun1saeatsia uenanty wilnnuiusadaiunsanazinse

deansiemziudmihnngudaluguna (0CC) lddlunsalundAvielunsaiiseiiuile
Ainanunnsalgniiduy
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517 13990auazAudyantnge (Depot and Work shop)

5.17.1 asAUsENaUYaLlsIanLAzALEYaNUT

o

1) @1AsAudYaNyige

91AsAudYanUnge Usenauale 153gauUnge (Main Workshop Building) Aiudaiuay
na14 (Operation Control Centre) USLiauaonsalwa (Stabling area) WaEN197
Wenaaausalwili (Test track)

2) fuddautg

Audgouyige vimilunsungefnwusedniensivgeutesiuuasudludmaung
(Preventive and Corrective Maintenance) n158nLAT849 (Overhaul) waznisgaulng
lugrenansvesergmsldenu (Mid-life Refurbishment)

qﬂmaﬂwé’ﬂu@uﬁﬁauﬂwgamﬁ Overhead crane, Lifting jack, Underfloor Pit, Mechanical
Workshop Tools, Electronics Workshop Tools, Cleaning Facilities Wuduy

4 o

AUGAIUANNAIINTENT AjuANLAEgUaNISIAUIAlABHIUNIITE UL ARd YRy 10U

Y 9

JUN 5.17-2 A29819AUIAUANNA
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4) Ts999m (Stabling area)

Tssvonduusnadiainsaliduislilaldiu 1swenoradulsenluiisy v3e 159900
NANLIILAIARNUALNTEL

JUN 5.17-4 $1981415999ANA19U9

5)  meluienagausalniia (Test track)

MAwNenaaausaltnili (Test track) dlilfiednsanasinunsdoutngauisienaaay
AMUNTBNVDIMITaLAE SYUUAISY neutsaluddliuinig

Ul 5.17-5 fegnemslailenngay (Test Track)
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5.18 w#anNI5LAUSH

n1stAusavesszuusaliiisnumtdnaudusassludaivauvuiuse lngagduiediu
VDIAUNNFAAITTUUD IR Y184l U Fixed Block L1 USL8d Turn back Zone
Maneuvering Zone RN Depot

winautusaasdugsuiingeulunsauauuuiusn fail
o JUIAMEANUSINIUADANY ABAAADINUANINLINADULAZENNLID

o YjuRnudedrinninuis dygraliasiasdinsusalniisiaun (LRT Signaling
Aspects) wazmuugTlunsAusadue

o ShwszuzviisEniUINsaaIsavgasalaegsaendie

o lumisliuinisszuu fliinisdosddsfaanunsainnfusadingg Gl
O  Normal Operation: @a1un1saiun@

O  Perturbed Operation: loui MaAusaluaaunsailinwnsadlaiunalunisiuse
(Operating irregularities) 817

- dlagasvuiwduann (Overcrowding) ¥01119M5Uausegsa vilianfivend
o , &
a0 (Dwell Time) UuvY

- fnauant niengasasenineannll vinlisseeinesendnsvuiusalnany
Ny dmasan1sInn1sAIuANNITALID

- guausalnisraunldle@nsimiauen (Priority at Junction) agnaufiud
- AANSIANUTENINVUIUIANUI I Tumback Area, Maneuvering zone M-
98N Depot kay NAATTNINMUAFUNL (Woalinsiawilasinisssesn 2 lUds
Myu)
- AnWeINANAUNR
Wasuldlunsusmsiansidlafanisartinseteslunatsannid o9
s v N ~
e ananaINITvRAlaNteidanIll
e ana Turnback Time Mi@a1tivateng
Fall-back Operation: LAk nsiiusaluaaunsaliinmnnisaliinunasunsuazldssey
nanguulunsuily 919
o syyulwihmasdurfoudntes wu iy aedwianiatige tnmn

*  WIUTATIA WU Newaslde LUsnidy Usznsatntas

o . A . a v 1 [ o | A L4 A 1 [ 1%
®  519%13A UM Point %38 Switch Andn leglusunisignaes wieliaunsadenals
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o gunsalonalfdygradndes wu dygralnasiaside, Track Circuit e vilidudusios

o

Auansem N3 IRinIUng

o szuvinglysauauds Mlvndnaudusaliaunsofesedeanstugudniugunans
(Operation Control Center, OCC) o

o szuumMaweilaug Tades

o uyigningg (Blockage) vi3ednun Lty s0idy gURwAYNIaLY fam 1vhigs

e ufeai

o  anwoIMATa LN

o lAYANSURANUYILLNED

wian1salaunAnyilvilAnan1unisal Fall-back Operation @13viliruIusafBIvgn nse
ABRAFOUEI8BONIINLEUNIY ki UFsuuNUAIBIUIUIng InegaiiasiafiaudieuuIuse
PONINTTUUMITAIMUALIAANANTENURBE gAY YUINSDUTETIAN

wuannslunisiiusaluaniunisal Fall-back Operation 1% nasiAusalnusniseely
sheanwitlsiauysal (Degraded Condition) laufsamfiuaneya (Terminus) ilndTiaaudaven
veavurusaly e manduauiusalagld Temporary Tumback Crossover lndfign wdatin
wIUsalUds Depot

a ad v % = 1 v 3 | a
n1sAuTalunsANdUN1gNAnYIn (Blockage) Ae N1swuadunisesnidu 2 d7u uaziiuse
woniu Ineszuuingluazenalfdyauavaesesnuuuliannsasessuaniunisalininaile

~ a a a o A ° ) Y]
YUIUTNLLURYUNIII (Track) LagyiANIaNITIN NanUNAUsEWId NI Uaa U (Crossover)
wenanil msdaluliuinissalavansifieliuinisdeuseanniiigndnyin
A9E19N1TINNITHAUTOLLBLANMANITANI) LAAIAINTITINN 5.18-1

M13199 5.18-1 fragen1sdamsifusaiiiaifiamanisalange

Cause of service failure Actions to be taken

Tramway accident on the line Create two temporary terminal stops.
Maintain service on one track, if possible.

Put in place emergency bus service along line section affected.

Fire in one element of the system | Protect passengers, staff, and other persons from fire
Put in place emergency exit.

Disconnect main energy system and put in place energy system.

Emergency alarm activated Stopping the vehicle.

by passenger Check of situation and its cause.

Evacuation of passenger if necessary.

Braking failure of tramway Reduce maximum running speed automatically.

Substitute tramway for another in good working condition.

Failure in door opening or closing Block the door in the closed position.

Put signage on blocked door.
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Cause of service failure

Actions to be taken

Tramway stopped on line

due to breakdown

Put in service other vehicle to collect passengers.

Use of other track in double direction.

Towing of broken-down vehicle.

Put back the normal operating conditions in a maximum of

one hour.

Failure in energy provision

Put in place auxiliary energy provision at OCC,

stops and other locations.

Put in place batteries to maintain lightening and communication
in the LRT vehicles.

Emergency evacuation of

Put in place visual signage and audio information.

LRT vehicle Assistance of operating staff for evacuation,
especially Driver and Customer Relation Agent.
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