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(Dynamic Travel Time Information System)

as a o wa o 4
Auanuzanzvestny TrouaniuaiaInaiune (Travel Time) fgmuautd dail

L1 wivlheuanawaainisiduniehanuruegiiiosusiuung (Sheet) Sammmnlitosndn 2.00
fiafiwas wiliitAu 5.00 faduns fvuearuniadinnit 3,50 wes wagiivuiannugslish
1 2.70 was Aadsuuamuuuuiizily mamnn 1
12, dunihtheudnmanainsiiunsduiiiuitursdonduafininefdfaseunasyiing
AusvanSaviiounassedu 1 dwiluiififudveuuasindnes Wuafninesdvnvinasviouuds
13, wwwvesmnugsifishusniwinededlining 16 wuiums uag muisingqudedlidingy 16
\YURALIAT
14, dorfmunvesdiu LED dwmsunansnan fauauifogralostil
14.1. waen LED deudundndasiindnuazeonuuulaedudn fkiunisiusesnisianis
ARATIN MR 1SO 9001 Tnediauesiaazdpauanaanaisusenauimouduly
1H1931AY
142, waea LED Ml¥uasdindoadosndnainais AlnGaP (Aluminium Indium Gallium
Phosphide)
143, AWETIAAULE (Wave Lengths) figaumafl Ta = 25 °C u nsvwauniivaen LED dvdes
fi 585 - 597 wluiwas (nm)
1.4.4, i’aﬂﬁﬁaﬁuﬁqﬁ%ﬁmawawaam LED ﬁauﬂui’a@ﬁﬁﬁmﬂ Optical grade epoxy viin
Uaarfuuas LV
1.4.5. gaumgiin13vhau (Operating Temperature) ¥9anaan LED og5s1nina -40 °C fia +70
={¢h
1.4.6. waen LED sesflongmsldaulsitioondn 80,000 Flus
147, fhudnananianisievasn LED dnusznauiu lnsusazwdndnSes LED Wuuuy 7
SEGMENT
1.4.8. wweiiavidnina dnnunhslivesndt 26 wufwes gelitesnd 50 wudums

1.4.9. suanwmaiduiay 2 van dwgiuduund anansouansualddaus - - 00 - 99
1.4.10. 3311184 (Viewing Angles) lsitfoandn 23 aarn

1.8.11. 15957989 SEGMENT shuntilauagiundsdmiiuuas dowidetagindaisueiun

1.4.12. SEGMENT 984g9Unsnluaninaliainisiiunig (Travel Time Box) Aosanunsaiisesu
Josiuiduavess leth wavdsdu q fasdlumelugauanamaldmuminsgi 1EC Ll
UpBNINTEAU IP65 M30FN
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TormunvesdNdaInIUANNILEAINE (Travel Time Control Box)

1.5.1. naesmuAuAidigegililenunuund (Sheet) ianumnhitosndt 2.00 fiaduns un
lifiu 5.00 fadiwns viudgnamnssy powder coat

1.5.2. flwnaanuniislising 55 wuiues waeanuelishnd 80 wufiues

1.5.3. Ansegunsaimuguitogluguuvureslulasaeulnsaaes wielulasiuswawes uio
TulasmoufiumesuuunugnaInnssy w3e PLD wio FPGA w3oRnin

1.5.4. guasalmuANLAnINALIAINISIAUNI (Travel Time) asnsasudsdeyaiainisiiu
MeHUWETR TCP/IP %30 RS-485 %50 RS-422 161

1.55. aansadiszdudosiuiiduazens lovn uazdsdu q faadluaelugananialdanm
umsgu IEC Ludfosndnsesiu IP55 wiednin

15.6. #osaunsaldaufuussiuliidia 220 Taavi 91 50 Hz.

1.5.7. sesihasdosiuusenulninssyin

158 foadundnfusiindnlnoduaniiiunisfusean1sdanisannin auuInsgIu SO
9001:2015 nisoMiguwin

1.59. funudmireniedindiminedoslduienarsnmsumidadudunudmie waznns
sy wlildndndusindesgunsaluaninanainisiium (Travel Time Box) 1ndedn i
panbiliifiu 6 weu Fulisviuiauosm

AANYZIANIZYRIEdIUAUANEIUNETE (DTTIs Controller)

2.1

2.2

2.3

2.4

2.5

2.6

=

gunsaladuAy (DTTIs Controller) fintirgUszuanauwuy Intel Xeon 4 Core 971U 1 g il
wiheaudlidesndt 16 GB uaziiwhedniudoyalidosnd 2 T8 wioussuuufifinng wse

AN NFOUBUAAININVUIN 23 10 AiAnusEdenlalfiinga Full HD 1920x1080 finiwa

(. =

FEUUAIUAN ABIENINIANTIEaUNTIuRaInIssudiloyaniddludithonaninauazdfoundu

U

' ]
< L%

nthauansnaisdiuaiugunisiiay (Controller) Wisgsuniudonrruiivsinguutiedn
gnABIATURIUMSe L

msdsteyaludathouanina doarm sealsinguutheasudrumelum 60 Junil
ansasu-dedoya Tnesaidenidhiussuulassiedemsdoyavesnsumanarsiifiogitiu dld
TUslpoauuy TCP/IP wazansnsnszysumisvasthouuunudls

AUNSAUARIUNUT @115080 / Y818 nsuananald wnuflazuanadumistie diundives
Foydnvaldrpazivdsunuaniunisalvinarves-iethefianiunisaiiauvesgunsal

Wasuudas viielimsdsuwdasiafinans dayavsgnawnuansvulusunsuauaussuuthe

Ry

&
=1

aansananiteyauazideavestelisgtoy Ml
2.6.1  anuzyeathe : anugUnd anugviansinsie wasanuzln

thewagsunusthe (STA)

@/ ‘}jﬂfm - \CTA .



2.7

2.8

2.9

2.10

N 3/ 8

26.2  anugszuulihwesthe

263  TEAUANNAINYRIEILLERHE BE3URY 3 SuAU

2.6.4  guupiiveatheuazgaiuny

265 doyadiaviuanivuthe

ANSORMUANITRIAIIANIINTEUY Fruy100uniin (Clock System) H U NTP Protocol 484084

neiAysEniiioala

ansaimuasiineding 4 tieldauauiheldmeeluil

281 msfvuaszeznaniiivdisesteyals

282  fmuasseztnaiithevamsinsotuguimuquuniiutianaiiiivun theasde
nsuanInalaean iR

283  fmunsserdanaidunIuguadILna (DTTIs Controller) :ansinsorsudau
Ussananaszoznaniuma ssdethetanisuaniua

284  Uoyatheldun Ju Ussuan

285  fisvuumuauanidasasemainldau Tnentsimusdvivesgldauiiuandaiuld
annsadsmdaitenunuiheldesaioedselu

29.1 vadeunsinseliy

292 &ulaAn szuulwiwestie

293  dmuauarmaislumsuansavoste

annsadavhssnuldelud

2.10.1 918uMIUURau

2.10.2 Twnuanumsaivinuvesthy DTTI

2.10.3 srgnudeyanisuanmavesthedoundals

AndnwziannzveIndasnluguaUnsaideansuuuldeunieuenainis Ussnaudaeguniniagng

2/ 1 g

HowsalUil

3.1 gwmanuiia Electro galvanize 9u1n 450x600x250 .

3.2 weshnusninessin 2 wa 10A

33 whiulwihaileg

3.4 Splice tray dmsuiliouraaylwiuasoondn

35 sulwvi

ANANBALIAWIZUBIQUNTAINTZA8FYINWUY Industrial Grade L2 vualitioundn 4 vas il
AMANURGI

4.1  dwasnwuu 10/100/1000TX Suauliitesnin 4 wesn

4.2

guUnsalfesiinunves Switching bandwidth/capacity laisndh 10 Gbps iiuatsiios

@ LS wew il



4.3
4.4

a.5
4.6
a7
4.8
4.9
4.10
a.11

4.12

wWina/8

gunsalfiesfivunnves Mac address table linndr 2,000 semsiiueghatios
fouduaindildunnsgiu IEEEB02.3, IEEE802.3u, IEEFB02.3X , [EEEB02.3ab , IEEES02.3az ,
IEEES02.3p \Juetneoy

il Packet Forwarding liiaenin 7.4 Mpps

11 Buffer Memory Litfaanin 4 Mbits

gunsalfesanunsavhanldedeunivigamaiiszning -40 s 75 ssmiwaidua
gunIalfBITRIsuNInTgIU IP30 SeRn

#oaflgunsaitloatu Lightning protection Tnefiamsluihi sxv
ﬁ'é’i’zyn_J;laﬂ.wmeamuwaam'ﬁ‘mmu*tiaaL%auﬁaizuum%aﬁzjwwn‘r}m

noslasunns gy CE, FCC Wuntgntioy

widsdelndmiugunsal Industrial Grade Hanautinsil

4.12.1 i Input Voltage Range i 85-264VAC , 120-370VDC way FREQUENCY RANGE # 47-
63Hz

4.12.2 eunsndnelil 2av nssualudl 2A w3efindy

4.12.3 3iA1 EFFICIENCY 80% w3a#n1

4.12.4 gunsataaiums Overload , Over Voltage waz Over Temperature

4.12.5 gunsalfesenunsavhanlfedandfigamgiissning -10 fs 50 sseiwaidua

4.12.6 Fosldsunnggiu UL, EN61000-4-2,3,4,5,6,8,11, EN55024, EN61000-6-2 (EN50082-
2) \Wueeatioy

5. auanwuglanizvaunIaiiladyyIansetie

5.1

5.2

gunsaluUmadyanannioniy

511 gunsaiuvasdayaonn3ets Ethernet wuufiamneluenans

51.2  fvesdygauuu UTP (R145) A2M57 100 Mbps 1uauenatios 1 ¥aq
51.3  fYesdyaranuy SC Fiber Optic A2131157 100 Mbps $1uiuegnatios 1 veq
51.4 5095V IEEE802.3 uaz IEEE802.3u tueghatiey

51.5 svugaeldanulidesndt 20 km warunsgIusessu CE uay FCC

5.1.6 i1 LED wanq LINK, FDX,POWER wag F/O Link wWusatnaios

517  @wasafnselu Chassis Widuedhai

gunsniLasdynanaietney Ethemet wuuindanieusnonans

52.1  dlvesdyaauuu UTP (RU45) A21mi52 100 Mbps 3nuiuegnatios 1 vea
5.2.2  fvesdysiaimuu SC Fiber Optic A213157 100 Mbps $1uiuegatie 1 ¥aq
523 9995V IEEE802.3 wag IEEE802.3u 1upthatiey

524  szeyaeldnulitosndt 20 km wazunnsgusessu CE way FCC

525 31 LED uan LINK, FDX,POWER waz F/O Link {upgnatiay

O
ity
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526 @WNIAANRILUY DIN Rall Mounting
527 annsnvinulafigumagil -200C 1 600C

AuanyuzanIzvasaelawiaiuas

W 5/8

6.1  aglouinhuaniuvia Single Mode flvun 4 Core angloudiuanduviia Single Mode

6.2 Qmauﬁ’ﬁmsamwaué’mmmﬁ 1,310 nm laisfiu 0.35 dB/km. wag 1,500 nm lilifiu 0.22 dB/Km

6.3 wuloumiiuavziosussgegly Loose tube Fvazdosiiszuudasiuiiuu Gel wie Dry-Core

Technology %39fn1 etasiuin uazdeadl Color Code WionnuazanlunisnsIvaay

6.0 swdan Jacket) \uwiln Double Jacket 9z@pInumAon1SInYIu NudswsIfald

6.5 lAssdasevesdgfsseenwuuutiatunsaldaiu outdoor Mstlsnavludunseluviensesials

lnensafilaseasnenialuluu Laminated Aluminum Tape %58 Steel Armor Tape %3fndn

6.6 ﬁaw‘ﬂuawU'*?ishunﬁ’s”maammgw ITU-T G652, TIAEIA — 598 — A, ASTM, 18n. U5

waspruanaiiseniulduaslssnugninizdeslaiusewnnigiu 1509001 Wuethlos

A15197 1 Dispersion - Unshifted, Single Mode Fiber Optic Requirements

Fiber attributes

Item

Description

Manufacturing Method

VAD (vapor axial deposition method)

Refractive Index Profile

Step Index, Matched Cladding

Core Germania (GeO2)doped Silica (Si02)
Core Diameter 8.3 um
Cladding Silica (Si02)

Primary Coating

2 layers of UV curable resin

Index of refraction Difference

0.36%

Group refractive index*

1.469 @ 1310 nm and 1550 nm

Cladding Diameter 125 + 1uym
Cladding Non-Circularity < 1%
Core/Cladding Concentricity error < 0.5 pum
Coating Diameter (uncolored) 245 + 5um
Coating/Cladding Concentricity error <12 pm
Colored Fiber Diameter 255 + 10pm

Mode Field Diameter

92+ 04 pum@ 1310 nm

\f7¢-~
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Fiber attributes

Item

Description

10.4 + 0.6 um @ 1550 nm

Proof test stress

The entire length of fiber is subjected to

tensile stress greater than 0.69 GPa.

Attenuation with 100 turns, 25 mm radius

Bending

< 0.05db @ 1310 nm
< 0.10 db @ 1550 nm

1 turns, 16 mm radius

< 0.50db @ 1550 nm

Zero-Dispersion Wavelength (A0)

1300 < A0 < 1324 nm

Max. Zero-Dispersion Slope (SOmax) at A0

< 0.092 ps/(nm2.km)

Chromatic dispersion coefficient, D (A)

D (A) = A Somax/4® [1-{ A0/A}4]
ps/(nm @km)

(A = Operating Wavelength)

3.5 ps/(nm.km) @ 1288 ~ 1339 nm

<

< 18 ps/(nm.km) @ 1550 nm

*

Coating Strip Force
(@ 00C to + 45 0C)

13N (0.3 bf) £ F<8.9N(20 bf)

Cable attributes

Iltem

Description

Attenuation coefficient

0.35 dB/km @ 1310 nm
0.35 dB/km @ 1383 nm
< 0.22 dB/km @ 1550 nm
0.25 dB/km @ 1625 nm

A

<

<

Attenuation discontinuities (step)

< 0.10 dB at 1310 nm and 1550 nm

Cabled Cut-off Wavelength(Acc)

< 1260 nm

Polarization mode dispersion (PMD)

(Link Design Value)

<0.20 ps/\/km

Optical time domain reflectometers (OTDRs) require the setting of the fiber’s group refractive

index in order to calculate and display distance.

for OTDR settings.

o

The above is a group refractive index values

\_{7.4(-
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A51991 2 Constructions of double jacket, single armor, and dry core loose tube fiber optic

cable.
Item Description
4 Fibers
Optical Fibers Construction Table 1

Filling Compound | Material Thixotropic Jelly Compound
Loose Tube Material (PBT) Polybutylene Terephthalate with color code
Fiber per Tube q
Number 1
Assembly Fibers are brought together with the filling compound and
placed in the extruded tube
Filler Rod Material Polyethylene, natural color
Number 1

Stranding Method Reverse oscillating lay (ROL) technique (SZ Direction)

Central Strength Material FRP (Fiberglass Reinforce with Plastic) If necessary , jacketed

Member with polyethylene

Water Blocking Material Suitable Water Swell able Materials

Element (Dry-Core Technology)

Core Covering Material Water Blocking tape

Assembly The tape shall be wrapped longitudinally over the cable
core

Additional Material Aramid yarns (When necessary)

Strength Member | Number The quantity of additional strength member shall be
selected to minimize cable cost while meeting the
performance requirement of the cable applications

1st Ripcord Material Polyester cord

Inner Sheath Material Black polyethylene

2nd Ripcord Material Aramid cord

Armoring Material Corrugated steel tape coated with polymer

Thickness Steel Tape : 0.15 £ 0.02 mm

Outer Sheath Material UV-Proof Black High Density Polyethylene With 2 orange or
red stripes throughout the length of cable can be changed
by customer’s request.

Thickness Minimum 1.5 mm.
Cable Diameter (Approx.) mm 11.15
Cable Weight (Approx.) ke/km 200

1j Vo | \ST&.;
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Note:

- The nominal value of a parameter refers to a design target. The thickness of the thinnest
point shall not be measured at the groove of the ripcord or the lapping point of steel
corrugated tape.

- Manufacture additional/deduction suitable tape(s), water blocking element(s), thread(s) or
dielectric elements into suitable place in the cable for manufacturing’s reason.

ot

7. Am nuauzianzvesaeluiusafudi (Low Voltage Cable NYY-G)
duaglviussiftannsavhnudumsurmuusaada wasaunsadeevieilsiuvieihulaonseld

finndnuureateeluil

7.1  PVCINSULATED AND DOUBLE SHEATHED, 2 CORE x 6 Sq.mm2 WITH GROUND

7.2 CIRCUIT VOLTAGE DOES NOT EXCEED 450/750 V. 70°C SOLID OR STRANDED CONDUCTOR

7.3  APPLICATION

7.4 USED FOR GENERAL PURPOSE

7.5 LAID ON CABLE TRAYS / CABLE LADDER

7.6 INSTALLATION IN DUCT IN GROUND OR DIRECT BURIAL IN GROUND

7.7 CONDUCTOR : Annealed Solid or Stranded Copper Class 1 & 2 Size 1/1-150/95 mm?

7.8 INSULATION : Polyvinyl chloride type PVC/C

7.9 INNER SHEATEHED : Polyvinyl chloride

7.10 REFERENCE STANDARD : TIS 11 PART 101-2559

7.11 TESTING VOLTAGE : 2,500 Volts

@j U won, e
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SUAAAITZUVLEAITZEZ2a1TUNSAUN9ERLURA (Dynamic Travel Time Information System)

Tasanedeansdeyavasnsumanafiu

Tnssthedomstoya dmivnufadsszuuiansszesiatlumsiiunadalui@ (Oynamic
Travel Time Information System) UuYMaaRLANWINEIEY o wasveay « Milunsdenlodoya
dieruay uazdsnstheusuwdsudennuuumammsitaysgninaiiomneiay o wazvsnelay «
ansnsauananaldiognaiussavsnmde esauysal lnsansadenissveglnaandumugumsianu
HosPIUANLAYEIIENITTTIS (Traffic Control Room) 14 o Wiis #o 1A guEMmMuUANNAN (CCB)
manszd uazviesnUANLALEUIIN1SINTS BIMSFUSAIUANNANS (CCB) Winen Tasilszuudeans
Foyarumelowiniuas undoinedeasteyavanildmun wazdinsszuu wansfanw

Travel Time Sign
NoA

Travel Time Siga Travel Time Sign Travel Time Sign
0. No3 Ho. XX
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Control Buikding
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